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I 
A 

Acetylene  as  Guardian   of  the   Sea  1224 
Acetylene  Gas  Generator,   Home-Made  1249 
Acetylene-Alcohol  for  Gas  Engines   760 
Adam  (Verse)   1292 
Advertisement,  Japanese   '  1096 
Advertisement,    "Read   Me"  1333 Aerial  Navigation  a  Success,  Says  Dr.  Bell...  772 
Aeronaut  Dangles  in  Air  1278 
Aeroplane,  Lesh  Flies  Three  Miles  in  1132 
Aeroplanes,    Unique    French  1210 
Air  Brush  Needle,  How  to  Sharpen  1117 
Air    Compressor,    Portable   623 
Air  Mains    669 
Air  Port,  Ventilating   773 
Air    Ten    Miles    Up   930 
Air,  Weight  of   446 
Airship  Accident.   Peculiar   529 
Airship — Aerial  Torpedo  Boat   523 
Airship,   Captain    Baldwin's   975 
Airship,   England's   First   Military  1245 Airship,  Finishing  the  Gas  Bag  of  an   769 
Airship,   Self-Lifting    653 
Airship  that  Steers  Like  a  Bobsled   307 
Airship,    Wireless    Station    on   654 
Airships    in    Chicago   859 
Alarm,  An  Early  Riser...  1006 
Alarm  for  Break  in  Line  Wire  Circuit  1112 
Alarm,  Low  Fuel,  for  Gasoline  Engine   440 
Alaska,   Engineering  Events  in   310 
Alaska- Yukon-Pacific    Exposition    $5,000  Prize 
Design  1087 

Alcohol,   Denatured,   First  Distillery   244 
Alcohol,   Denatured,   Manufacture   of  1342 
Alcohol  Fire  Risk  Small   Ill 
Alcohol  From  Potatoes   527 
Alcohol  Heaters,  Domestic   234 
Alcohol  Lamp,  How  to  Make   143 
Alcohol,   What  About  Denatured   631 
Alligators,  Raising  in  Incubators   627 
Alloys,  Melting  -Point  of   422 
Altitudes,    High,    at    Pole    Warmer    than  at 
Equator   1392 

Aluminum  Castings,  Cause  of  Cracks  in  1377 
Aluminum   Coated   Iron   409 
Aluminum,   Filing    782 
Aluminum,  New  Process  for   628 
Aluminum,   Production   1394 
Aluminum  to  Prevent  Mercury  Poisoning   984 
Aluminum,  To  Restore  Color  to  548,  761 
Amber,   Imitation    674 
Ambulance,    Curious   French  1247 
Ammeter,  How  to  Make  an   552 
Amusement  Device,   New   744 
Anchor,  Sea,  for  Colliers   209 
Anesthetic,    New    274 
Angle   Iron,    Bending  1000 
Angle,   Trisecting  an   347 
Animals,   Turns   to   Stone  1292 
Annunciator,  Home-Made    455 
Antique  Woods,  Making  to  Order  1383 
Anvil  Shears,   Simple   888 
Arc  Lamp  for  Blueprinting,  Home-Made   884 
Arc   Light,   Home-Made   351 
Arc  Light  in  Role  of  Fool  Killer  1274 
Arc  Light  Switch  Plugs,  Pulling  From  a  Dis- 

tance  1228 

Arch.   Concrete,   Largest   in    World   768 
Arch   for  Jam  of  Newanager   993 
Armature  Parts,   Splicing  Broken   545 
Arsenic  Production,  United  States  Neglects...  643 
Artillery,   Japs  Order  1226 
Asbestos,  To  Glue  to  Iron   659 
Ash    Sifter,    Dustless   661 
Ashes  for  Fuel  Furore   522 
Ashes  in  Furnace,  Wetting   239 
Ashes,  The  Truth  About  Burning   635 
Athletics  for  Young  Men  1382 
Atlantic   Ocean   Traffic   404 
Auger,  Flexible,  Cleans  Pipe   165 
Auto,  An  Amphibious   852 
Auto  Boat,  French  Pilot   633 
Auto,  Boston's  Fire  Chief's   755 
Auto  Brake,  Convenient  Water- Cooled   757 
Auto,  Detroit's  Fire  Chief's   S58 Auto  Duck    758 
Auto    Fender,    Automatic   903 
Auto  for  Race,  Pekin  to  Paris   753 
Auto,  High  Seats  Impede  1202 
Auto  Inspection  Device   962 
Auto,  Mail  Collection  by   633 
Auto   Pumps   Water   904 
Auto  Run  by  Springs   474 
Auto  Run  on  Natural  Gas  1214 
Auto  Runs  14,371  Miles  Without  Stop  1101 
Auto   Speed  Maniacs,   Obstructing  1198 
Auto,  Spring  Motor,  for  Children   324 
Auto  Tire   Protector,.  Armor  as  1256 
Auto  to  South  Pole,   By   772 
Auto  Toll  Road,  To  Build   425 
Auto  Wheels.   Spring   770 
Auto,  Wire  Storm  Front  for   525 
Auto,  Young  Mechanic  Builds  Successful   350 
Auto,  38%  Miles  an  Hour  by   646 
Auto-Body,    Rattan    for  1356 
Auto-Bus,   English  Hotel  1362 
Autocycle    310 
Automobile  Engine  Cleaned  While  Coasting..  984 
Automobile  Heater    364 
Automobile  Life  Guard,  English   423 
Automobile,  Moderate  Price,  the  Model  1334 
Automobile,  Private  Armored  Russian   628 
Automobile  Race,  Pekin  to  Paris  1103 
Automobile  Springs,  Proper  Care  of   424 
Automobile  Trip.  Railroad   102 
Automobile  Tugs  for  Towing  Purposes  1343 
Automobiles,  Camels  Assist   676 
Automobiles,   Cigar  Lighter  for   435 
Automobiles,  for  Egyptian  Deserts   623 
Automobiles    for    Hunting   154 
Automobiles,  Horse  Equipage  Customs  for.....  751 
Automobiles   in  Pittsburg   Flood   524 
Automobiles,  Lobbying  with   648 
Automobiles,   Look-out  Man  for   975 
Automobiles,  Mirror  for   116 
Automobiles,    Nautical   Rules   for  ...1203 
Automobiles,  Paris  Prints  Papers  with   746 
Automobiles,  Rear  Number  and  Light  for  1375 
Automobiling,  Bachelor  of.  New  Degree?   631 
Axe,  How  to  Harden  and  Temper.-  1124 

B 
Babbitt,  Cutting  Oil  Grooves  in   238 
Baby   Hotel   in   Operation  1032 
Bacilli.    Scientific   Cultivation   of   634 

432338 
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Backbone,  Spliced  with  Dog's  Spine   160 
Back-Filling   with   Portable   Engine  1244 
Bagatelle  Board,  Human   848 
Baggage  Truck,  Motor   519 
Bakers,    Schools   for   914 
Baking  Powder,  How  to  Make  Cheap,  Pure   518 
Balancing    Device,    Handy   890 
Ball  Game  Played  in  Busy  City  Street  1197 
Ball,  Hollow,  How  to  Make  1011 
Balloon  Ascent  Made  by  Woman   877 
Balloon  Flight,  First  American  Winter   430 
Balloon,  Government  War   517 
Balloon,  Hydrogen  Gas,  Retains  Inflation  Five 
Days   1140 

Balloon,  Largest  in  the  World   907 
Balloon  Makes  Great  Speed   629 
Balloon   Practice,    U.    S   519 
Balloon  Race  of  1907,  International  1325 
Balloon   Travels   45    Miles   an   Hour  Through 
Clouds    654 

Balloon    "United   States"   Sold   623 
Balloon,  United  States  War   850 
Balloon,  Wellman  Arctic,  to  Sail  This  Month..  645 
Balloons,  Captive,  as  Targets   649 
Balloons,  Signal    128 
Ballots  Collected  by  Motor  Trucks   120 
Bamboo,   To  Cultivate  in  America  1136 
Bananas,  Ripening  by  Electricity   231 
Band-Saw,  How  to  Make  a  Home-Made   450 
Bank  Safe,  Opens  with  Small  Hammer   510 
Barge  to  Cross  Ocean   752 
Barn   Structures,   Steel  1204 
Barrels,  Knock-Down    208 
Bath,  Electric    854 
Bathing,  Teaching  in  Schools   522 
Baths,  Carbonic    908 
Batteries,   Charging   Small   Storage   997 
Batteries,   Dry   Cell,    To   Insure   a  Non-Short 

Circuit   Between   1006 
Batteries,  Motorcycle,   to  Recharge   444 
Battery  Current,  Relay  Saves   142 
Battery  Motor,  Controller  and  Reverse  for  1382 
Battery  Switch    251 
Battery,  Thermo,  How  to  Make   152 
Battleship,    Biggest,    Launched  1286 
Battleship,  French,  Destroyed  on  Shore   511 
Battleship,  German  First-Class   117 
Battleship  in  Dry  Dock   771 
Battleship,  Interior  of  a  1100 
Battleship,  Japs  Place  Contract  for   623 
Battleship    "New   Jersey"   413 
Battleship,  Our  20,000  Ton..,   224 
Battleship   "Vermont's"  Hard  Test   416 Battleship,  When  a  Cruiser   655 
Battleships,  Big,  are  the  Best   307 
Battleships,  Launching  Expensive  1108 
Battleships,    Two    New    to    Outclass  "Dread- 
naught"   1106 

Beam,  Steel,  Placing  in  Skyscraper  Construc- 
tion  1085 

Bed  Room  Without  Bed  1349 
Bed,   Sportsman's  Portable   405 Beets,  Sugar,  Raising  of   987 
Bell  Door  Knob   524 
Bell,  Metal  Shell  for   973 
Bellows,  Metal  Lantern,  Wants  1044 
Bells,  The  Founding  of   226 
Belt,  Device  for  Spacing  Holes  in  a   999 
Belt  Holes,  Cutting  in  Floor   784 
Belt  Lacing,  Picture  Wire  for  1235 
Belt,  Leather,  The  Biggest  in  the  World   649 
Belt,    Short    Accurate    Method    for  Securing 

Length   for    791 
Belt,  Sleeps  on;  Crushed  to  Death   686 
Belt,  Supporter  for  Trousers  1001 
Belt  Tightener    667 
Belt,  to  Keep  from  Slipping  1000 
Belt,  To  Make  a  Round  Leather   135 
Belt  Wear,   Saves   886 

Belts,  Double    543 
Belts,   Tight  and  Loose   451 
Bench.   Wheel,   Home-Made  ,   894 
Bicycle  Boating  Great  Sport   101 
Bicycle,  Extra  Seat  Attachment  for   995 
Blacklead  for  Photographic  Use   253 
Blacksmith,  Girl    927 
Blacksmith    Shop,    Traveling   745 
Blacksmith's  Tongs,  Handy   242 
Blast  Furnace,  Development  of  the  French....  127 
Blast  Moves  500,000  Tons  1107 
Blind,   Free  Postage   for   330 
Blind,   Magazine  for  the   105 
Blind  Men,  Two,  Build  a  House   115 
Blue  Light  Experiment,  Electric   897 
Blueprint  Drying  Frame   543 
Blueprint  Paper,  Special  Forms  for  Cutting..  881 
Blueprinting  Machine,  Electric   876 
Board,  9  by  16,  Fitting  to  a  12  by  12  Hole   147 
Boat,  French  Pilot  Auto   633 
Boat,   Loading  Stern- Wheel   444 
Boat,   Motor  Freight   333 
Boat,  Paddle,  How  to  Make  a   151 
Boat,   Raising  a  Sunken   646 
Boat,    "Typhonoide"  1225 Boat,  Wonderful  New  Gliding  1133 
Boat-House,  Swinging  Doors  for    892 
Boats,  Glass  Bottomed,  Windows  of  the  Sea...  1384 
Boats,  Life-Saving  1146. 
Boat's  Name,  Can't  Change  After  20  Years   873 
Boats,  Pleasure,  Corrugated  Skin  for   435 
Boiler  Compound  Feeder,  How  to  Make  1242 
Boiler,  Cross  Tube  1082 
Boiler,   Cutting  in  an  -   446 
Boiler   Repair,    Emergency   543 
Boiler,  Wooden    997 
Boilers,  Furnace  Roof  for  v.  342 
Boilers,  Young  Lady  Builds   866 
Bolt,  Expansion,  How  to  Make  1117 
Bolt,  TP  Fasten  in  a  Brick  Wall   778 
Book,  How  to  Open  a   138 
Book  Holders   in   Schools  1208 
Book,  Largest  in  the  World   694 
Book  Shelf,   Easily  Made   671 
Book,  Useful    173  ' Bookkeeper,  Electric  Mechanical   854 
Books,  New  182,  490,  706,  930,  1048,  1171,  1420 
Boring  Bar,  Adjustable,  How  to  Make  1229 
Boring  Machine,   Electricians'   339 Bottle  Letter  Returns  to  Writer   472 
Bottle  Machine    178 
Bottles,   Glass,  How  Made   230 
Bottles,  Non-Refillable    920 
Bottles,   To  Deodorize   527 
Boulevard,  Grand,  in  Paris   ill 
Bouquet,   Electric,   a  Novelty   644 
Bracket  or  Support,  Quickly  Made  1002 
Brakes,  Air,  for  Autos   433 
Brass  and  Steel,  To  Clean   670 
Brass  for  Castings   445 
Brass  Furnace,  Oil-Heated   462 
Brass,    Hot,    Cleaning  1233 
Brass,  How  to  Burn  Names  on   783 
Brass,  To  Color  Black   447 
Brass,  To  Draw  Temper  from  1001 
Brass,  Uniform  Heat  for  Melting  1228 
Brasses,  Repairing    439 
Brasswork,  Finishing    442 
Bread,  Fresh  for  Navy   162 
Breeches  Buoy,  Electric  Lighted   403 
Breeze,  Device  for  Turning  Through  a  Window.  1113 
Brick,  Dump  Wagon  for  1199 
Brick,    Fireproof   127 
Bridge,  Blackwell's  Island;  Hanging  a  Brace.. 1361 
Bridge,    Boston's    New   $3,000,000  1097 Bridge  Building,  Unique  Feat  in  1207 
Bridge,  Concrete,  Brace  for  1208 
Bridge,  Concrete,  Largest  in  the  World  1358 
Bridge,   Concrete,   Not  Reinforced   858 
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Bridge,  Crossed  Burning  1385 
Bridge,  Electric  Railway.  800  Ft.  Long   968 
Bridge,  Graceful  Concrete  1104 
Bridge,  Great  Trestle,  on  Vancouver  Island. ....  422 
Bridge,  Longest  Steel  in  World  1332 
Bridge,  Memorial  of  Hudson  River  Discovery..  854 
Bridge,   New  Instrument  to  Detei^mine  When Safe  1384 
Bridge,  Proposed  Hell  Gate   866 
Bridge,   Quebec  Cantilever,   Fall   Expected  by 
Men   1214 

Bridge,  Temporary  Street,  How  to  Make  1120 
Bridge,  Test,  Built  in  a  Garden   624 
Bridge  Tramways  for  Great  Lakes  Docks   317 
Bridge  Wreck,  St.  Lawrence  River  ..1131 
Bridging  a  Chasm  in  a  Cave  1101 
Briquette,  Hard  and  Soft  Coal  1102 
Broadside,  400,000  Ton   HI 
Brokers  Use  Wireless  Receivers   861 
Bromide  Paper,  Home-Made   540 
Brooder,  Gasoline,  How  to  Make  1006 
Brooder  House,  Piano  Box   867 
Brooms,  Sweeper,  Filling   865 
Brush,  To  Keep  From  Spreading  1118 
Brushes,  Care  of   861 
Buck   Electrocuted   1360 
Buggy,  How  to  Paint  in  a  Small  Shop   248 
Buggy  Jack   1009 
Bugs,  Lead-Gnawing    412 
Building  Drops   Into   Shaft   927 
Building,  Front  of  Falls  Out   746 
Building,   Holding  Down  a  40- Story   114 
Building,  Peculiar  Wreck  of  1091 
Building,  Very  Latest  Largest  Office   308 
Building  48  Stories  High   509 
Bulbs,  Frosted,  Poor  Lighters   849 
Bull  Fighter  Killed   686 
Bullet,  Small,  Kills  Big  Game  1158 
Buoy,  Wrecking,  For  Use  in  Time  of  Peril.  ..  .1387 
Burglar  Alarm  from  Boston,  Ingenious  (?)....  1350 
Burial  at  Sea,  Enforced   744 
Burns,    for   896 
Burns,    Treatment    of  1243 
Butter,  Roses  Made  of  1385 

C 
Cable  Joint,  New   162 
Cable,  Pacific,  Breaks  1276 
Cable  Truck,  English   854 
Cableway,  Home-Made   1237 
Cadets  Give  Gymnastic  Display   754 
Cage.  Electric  for  Patients  1107  ' Call  Bell,  Return,  with  One  Wire   900 
Camera,  Hand,  Enlarging  with  1129 
Camera,    Pictures  Without  a   453 
Canal,   Cape  Cod  "   212 Canal,  Plan  to  Extend  Chicago  Drainage   229 
Canal,  Steel,  in  Sahara  Desert   767 
Cannon,  Fashions  in   122 
Canteens   as   Life   Preservers   742 
Canvas  and  Burlap,  How  to  Hang   550 
Captains,  Sea,  What  They  Do  on  Shore  1390 
Card    Puzzle.    Turning  1380 
Card  Shuffler    127 
Card  Trick,  Mechanical    795 
Cards,  Mechanical  Tricks  with   554 
Cards,  Playing,  To  Cleanse   998 
Car  Ditched;  Truck  Went  on  1084 
Car,  Electric,  Beats  Flood  1161 
Car,  English  Family   964 
Car  Falls  When  Engineer  Faints  <  1282 
Car  Ferry,  Loading  a  Lake  Erie   766 
Car,  He  Stole  a   478 
Car,  Life  of  the  Steel   901 
Car,  Steel  Box   773 
Car,  75-Ton  Steel  Flat   847 
Cars  Balanced  on  Single  Rail   740 

#  Cars,   Brazil  Funeral  1200 
'  Cars,   Elevated   Funeral  1385 

Cars,  Gas  Motor  Passenger   514 
Cars,  How  Ole  Captured  Eight  Empties   483 
Cars,  Railway  Inspection  1217 
Cars,  Steel  Passenger,  Bound  to  Come   217 
Cars,    Steel    Sleeping   770 
Cars,  Trolley  Sleeping   431 
Cars,  Types  of  English   874 
Cart  Before  the  Horse   425 
Cast  Iron,   Brazing   892 
Caster  Sockets,  Repair  for   447 
Casting,  Large  Engine,  Planing   349 
Casting,  New,  Locating  Holes  in  1367 
Casting,  Remarkable  Steel   441 
Castings,  Metal,  Shrinkage  of   449 
Cat  Gut,  Knot  for   340 
Catalogs,  New  707,  930,  1048 
Catalpa  as  a  Lumber  Tree   965 
Celluloid,  To  Fasten  to  Wood  or  Tin   541 
Celluloid,  To  Write  on   656 
Cement  as  Metal  Preservative   980 
Cement  Block  Mould,  Home-Made.  1236 
Cement  Blocks  Preserve  Poles   990 
Cement  Brass  Work  to  Glass,  To   346 
Cement  Cargo  Turned  to  Stone  at  Sea   204 
Cement  Consumption  Estimate   891 
Cement  Coping,  How  to  Make  1370 
Cement  for  Iron  and  Marble   343 
Cement   for  Porcelain   349 
Cement  for  Shells,  Fossils,  etc   451 
Cement,  Heatproof  1239 
Cement  House,  Tinting  a  1126 
Cement  Houses  in  One  Piece   118 
Cement  Industry,  Enormous  Growth  of   624 
Cement   Injector    676 
Cement,  Lamp    543 
Cement,   Quick-Setting    144 
Cement,  Soap  and  Alum  Waterproof   896 
Cement  to  Render  Cisterns  and  Casks  Water- 

tight   538 
Cement  Work,  Ornamental  1101 
Cementing  Iron  to  Stone   782 
Chain  Drive,  To  Reverse  a   995 
Chain,  Heaviest  Ever  Made  1231 
Chains,  Great,  for  Ships  1243 
Chair,    Brass   Bed   906 
Chair,  Morris,  Push  Button  Operates   405 
Chairs,  The  40  Styles  of   220 
Chemical  Engine  for  Coal  Mine  Fires  1144 
Chilean  Army,  Young  Mechanics  in  the  1213 
Chimney  Brace    789 
Chimney  Thimbles,  Terra  Cotta  1088 
Chimney  Top,   Banquet  on   410 
Chimney  Top  to  Improve  Draft   537 
Chimney,  Utilizing  Heat  from  1123 
Chimney,  What  to  Prevent  in  Building  1229 
Chimney  506  Ft.  High   204 
China,  The  Awakening  of   204 
Chinese  Customs   1030 
Christmas    Trees,    Cutting    Not    Wasteful  to 

Forestry    .-.   229 Church  Built  of  Cement  Blocks  1225 
Church,.  Large,   Built  from  One  Tree   529 
Church  of  Cement  Blocks  1106 
Church  on  Giant  Volcano   755 
Cinder  Roads  Bad  for  Planing  Mills   440 
Cinders,  Removing  from  the  Eye   666 
Circuit  Breaker  for  Induction  Coils  1251 
Cistern,  Cement,  Floats  Away   525 
Civil  Service  Positions   279 
Clamp,  Carpenter's,  Quickly  Made  12  41 
Clamp,  Handy,  for  Die-Makers  1118 
Clamp,    Pattern-Maker's  1236 Clay,  Preservative  Powers  of  1221 
Climate,  Making  to  Order   434 
Climbing  Ropes,  Italian  Soldiers  1105 
Clock  and  Speed  Indicator  Combined   320 
Clock,  Reversed,  for  Barber  Shops   654 
Clock,  Tickless,  Runs  400  Days   864 
Clocks,  Keyless,  for  Telephone  Subscribers   322 
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Cloth.  Hand-Made  is  Fad  :   969 
Coal   Bill,   Locomotive   123 
Coal  Bin,  Handy  1113 
Coal.  Digging  with  a  Dredge   641 
Coal  Field,  New;  24  Ft.  Thick. t   642 
Coal,  Keeping  Under  Water  for  Many  Years...  759 
Coal  Mining  in  India   128 
Coal,  New  Discovery  of   525 
Coal,  Pulverized,  for  Locomotives   154 
Coal.  Smokeless  Soft   767 
Cock,  Three-Way  for  Small  Model  Work,  How 

to  Make    898 
Cog,   Broken,    Repairing  1232 
Coin  Counting  Machine   642 
Coin,  How  to  Enclose  in  a  Letter  1116 
Coke  Filters  Near  Berlin  1386 
Cold  Storage,   Natural   931 
Cold  Storage  Quarters,  Austrian  Government..  989 
Collar  Button,  Steps  in  Manufacture  of   644 
Colorado  River  Controlled  1266 
Colors,  Table  of  Contrasting   244 
Columns,  Concrete   1388 
Columns,  Round  Concrete,  Metal  Forms  for...  1367 
Comet,  Boy  Discovers  Another  ....1428 
Commutator  Press,  How  to  Make  : . . .  .1238 
Compass,  Chinese,  Why  Points  South   329 
Compass,  Invention  Saves  Boxing   153 
Compressed  Air  Cleaning,  Convenience  of   763 
Compressed    Air    Experiments,    Experts  Risk 
Lives  in  1196 

Compressed  Air,  Reheater  for   657 
Concrete  Blocks,  Black  Mortar  for  1112 
Concrete  Blocks,  Handling  Like  Stone  1106 
Concrete,  Bond  for  Joining  New  to  Old   490 
Concrete,  Hanger  Nuts  for   344 
Concrete  House  Built  in  a  Day  1386 
Concrete  House  Cost  More  Than  Wood   857 
Concrete,  Machine  Simplifies  Mixing  of  1359 
Concrete  Mixer,   Self -Propelled  1337 
Concrete  Shaft  115  Ft.  High  '...1219 Concrete,    Surface   Finish   for   443 
Concrete  Tie  Failure...   559 
Concrete,  Waterproofing    789 
Condenser  Pipe  Line,  Big  1088 
Conduits  for  High  Voltage  Transmission   112 
Conduits,  Steel  Form  for   224 
Conical  Hole.  How  to  Bore  a  1114 
"Connecticut,"  Speed  of  1105 Conservatory,  Window   1130 
Constructions,  Large,   Cost  Lives   106 
Consumption  Cure,  Compressed  Air  as  1346 
Converter,    Big   Steel  1136 
Conveyer,  Electric,  for  Ships  1090 
Cook  Wagon  in  Harvest  Field  1348 
Cooker.  Fireless,  for  U.  S.  Army   249 
Cooking  by  Various  Means,  Cost  of   967 
Cooler,  Home-Made  1241 
Cooling  Device,   Novel   995 
Copper  Discoveries  in  Africa  1130 
Copper,   Melting   ..1234' Copper  or  Brass,  Antique  Finish  on   892 
Copper  Production,  United  States   112 
Copper,   Recovering  from  Ruins  1104 
Copper  Scrap,  Refining  1225 
Copper,  Substitute  for   558 
Core-Prints,   Making   1373 
Corks,   Treating  with  Petroleum  1258 
Corn,  Picking  by  Machinery   412 
Corpse  Posed  for  Photographs  1159 
Corticite   1055 
Cotton  Growing  in  Korea  N771 
Cotton  the  Peacemaker  ;   519 
Counter-Bore.  Quickly  Made  1000 
Countersink  and  Drill.  Adjustable   665 
Coupons  Exchangeable  in  Foreign  Countries  for 
Postage   1222 

Cracks,  Fine,  in  a  Wall.,  Hiding   438 
Cranberry  Bog,   Largest   972 
Crane.  Big,  for  Bridge  Work  1354 

Crane,  Electric  Brick  Hoisting   875 
Crane,  Locomotive   -   232 
Crane,  Wall,  for  Brass  Foundry  1366 
Crankshaft  Made  Without  a  Lathe   136 
Creamery.  Irish    772 
Crowd,  Weight  of  •   210 
Cruiser,  England's  Giant  1146 
Cruiser  "Salem,"  New  Scout  1135 
Cruiser,    Stern    Wheel   223 
Cruiser,  View  Looking  Aft   849 
Cruiser,  35 -Ft.  Cabin   316 
Cruisers,  New  Type  U.  S   978 
Cucumbers.  Serpent.  Raising   752 
Culverts.  Small,  Concrete  for  1216 
Cup  and  Saucer  Rack.  How  to  Make  1130 
Curie,  Mme..  Lectures  on  Radium   131 
Current  Indicator   1123 
Cylinder,  Repairing  a  Broken   999 

D 
"Dakota"  a  Total  Loss  1028 
"Dakota,"  Recovering  Cargo  of   750 
Dam.   Assouan,    Raising   628 
Dam.  Big  Colorado    856 
Dark-Room,  Portable    242 
Dead,  Life  Tints  for  the   981 
Dead,  Promotion  of  the   646 
Death,  Proposed  Test  of   650 
Delusion,   Curious    852 
Derelict,    The    521 
Derricks,   Ship's    456 Diamond  Dies  for  Drawing  Wire   325 
Diamond  Production,  World's   760 Diamonds  in  United  States  1103 
Diamonds,  Manufacture  of  Real   212 
Die   Holder,   Cheap   781 
Dike,  How  to  Make  a   437 
Dirt  Loader,  Direct-Driven  1108 
Disc  Record  Cabinet,  Home-Made  1249 
Distilleries,  Small.  Cost  $200   580 
Ditcher,  Successful  Work  of  Home-Made   205 
Diver,  Deep  Sea,  Ocean  Claims  1400 
Diver  Reads  Under  Water   126 
Diver,   Too  Damp  for  the   118 
Divers,  Submarine,  Recover  Treasure   515 
Dividers,  How  to  Use  for  a  Square  1237 
Diving  Bells,  Modern   407 
Divorce  by  Wire   774 
Dock,  Huge,  for  Fleet  Ships  ..1092 
Dog  a  Railroader   798 
Dog  Finds  Mistress  300  Miles  Away  1428 
Dog  Police,  Paris   851 
Dogs  Turn  Wheels  of  Commerce  1356 
Door,  Device  for  Hanging  a   242 
Door  Holder  for  Carpenters  1111 
Door   Opener,    Electric   351 
Door.  Wooden  Rolling   772 
Draft,  Poor,  in  Large  Chimney,  To  Remedy. . . .  441 
Draft   Spring,   Home-Made  1363 
Drafts,  Common  Defect  in   785 
Drawing  Board,  Large  Vertical   541 
Drawing  Table,  Home-Made   782 
Drawing  Table,  Home-Made  Adjustably   343 
Drawings,   Charging    147 
"Dreadnaught,"    Caricature   of   the   906 
"Dreadnaught,"  Means  of  Destroying   852 
"Dreadnaught,"  Speed  of  1158 
"Dreadnaught"   the  Limit,  Is?   522 
Dredge,  Biggest  in  U.  S   868 
Dredge  Bucket,  Mammoth   508 
Dredge,  Suction,  Works  Clay  1218 
Dredges,  Steel,  To  Work  the  Yukon   118 
Drill  Chuck,  How  to  Make   658 
Drill  Gauge,  How  to  Make  a   786 
Drill,    Hard    896 
Drill  Points,  To  Recover  Lost   539 
Drill  Press  Made  from  a  Vise   137 
Drill  Sizes,  Decimal  Equivalents  of   148 
Drill,  The  "Old  Man"  and  Ratchet   538  • 
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Drills,  Hardening   x.  540 Drop  Light,  Adjustable    884 
Drowned,  New  Method  of  Reviving   968 
Drowned,  Reviving  the  1162 
Drying,  First  Principles  of  1392 
Dump  Wagon  for  Brick  1199 
Dust,  Sea  Salt  Stops   224 
Dynamite   308 

E 
Eccentric  Rod,  Emergency  Repair  for   791 
Egg-Blowing  on  Ice   425 
Egg  Stain,  To  Remove  from  Silver   788 
Egg,  To  Tell  the  Age  of   641 
Eggs,  New  Way  to  Boil  1355 
Egyptian  Tomb,  Electric  Light  in   752 
Electric  Bulbs,  Renewing  in  High  Places  1101 
Electric    Heater   for   Residences   and  Offices, 
English   1150 

Electric  Home   1256 
Electric  Light  Circuit  Kills  Two  1163 
Electric  Light,  Home-Made   154 
Electric  Light,  "Turn  Down"   770 Electric  Plant,  Drying  After  Flood   780 
Electric  Road  Built  in  a  Night   219 
Electric  Signs,  Animated  1376 
Electrical  Undertaking,  Africa  Promises  Great- 

est Ever  Attempted   216 
Electricians,  Don'ts  for  1382 
Electricity— Call  of  the  Future   696 
Electricity  for  Surgical  Operations   207 
Electricity  from  Niagara  to  Do  Mighty  Things 
— on  Paper   1351 

Electricity  Prevents  Hardening  of  Arteries   456 
Electricity,    Suicide  by  1429 
Electrocuted  by  Stepping  on  Furnace  Register ..  1015 
Electrocution,  Fish  Almost  Cause  1041 
Electrolytic  Interrupter,  Home-Made  1126 
Elephant  Hearse  for  Buddhist  Priest  1341 
Elephants,  Remarkable   1225 
Elephants  Shoot  the  Chutes  1194 
Elevated  Railway,  Noiseless,  Unsolved  1336 
Elevated  System,  Man  Ties  Up   465 
Elevator,  Grain,  Train  Wrecks   422 
Elevator,  Hydraulic,  for  Window  Display  1125 
Emery  Wheel,  How  to  Make  from  Old  Bicycle.  143 
Employment  Office  that  Comes  to  You  1220 
Enamel  Ware,  Quick  Repair  for   241 
Engine  Cylinder,  Keeping  Warm   539 
Engine  Frame  Truck,  Special  1227 
Engine,  Gasoline,  Piping  for  Kerosene  1010 
Engine,  Hints  on  Buying  Second  Hand  1004 
Engine,  Lining  up  with  Shafting  1378 
Engine,  Passenger,  After  Wreck  1334 
Engine,  Pounding  of  Heard  Through  Teeth...  1123 
Engine,  To  Find  Clearance  of   145 
Engine,  To  Find  Speed  of  When  Shut  Down..  1005 
Engine  Turns  Somersault  1410 
Engine,  16  Hp.  from  a  54-Lb   880 
Engineer,  "Don'ts"  for  Young  Erecting   568 Engineer,    The    (Poem)   690 
Engineering  Department  in  University  of  Penn- 

sylvania   157 
Engineering  Needed  at  Cornell   212 
Eraser  Holder    442 
Esperanto   '488 Evaporation  of    Alcohol,  Turpentine,  Benzine, 

etc.,  Rate  of   449 
Evener,  Three-Horse,  How  to  Make   887 
Eveners,  Correct  and  Incorrect  Designs  for.  .  . .  670 
Excavation  by  Hand,  Cost  of   238 
Exhaust  from  Pump,  Saving   335 
Exhaust  Heater,  Novel  1375 
Exhaust,  Noiseless,  for  Motor  Boat   889 
Exhaust,  Under- Water,  for  Motor  Boats  1369 
Explosion,  Powder,  Town  Wrecked  by  1410 
Explosive,    New — Maxim's   Latest   Peace  Per- suader   644 
Explosives,  Effect  of  Different  1036 

Explosives,  Only  High  Suitable  to.  Check  Con- 
flagrations   119 

Export  Trade,  National  Convention  to  Promote.  120 
Express  Call,  Automatic  1221 
Express  Service,  General  Trolley  1212 
Eye-Glasses,  Soapsuds  will   Ruin   870 
Eye.   To   Examine   Own   894 

F 
Fan  Blower,  Regulation  of   237 
Fan,  Electric,  in  Kitchen   982 
Fan,   Portable  Steel  1355 
Fans,  Electric,  Restore  Asphyxiated  Persons.  .1204 
Farm  Machinery  Saved  Labor   536 
Farragut's  First  Vessel  to  Be  Scrapped   989 
Faucet  Stems,  Threading  .1376 
Fence,  Electric,  to  Guard  Gold  Mine   328 
Fence,  Wire,  Corner  Brace  for  1010 
Fence  Wire,  Killed  by  Charged   990 
Ferry  Line  Across  Baltic  Sea   113 
Ferry,  Queer  Horse  Power  1226 
Ferry  Service,  Safe  1146 
Field  Coil,  Device  fox  Holding  While  Varnish- 

ing  1124 
File  Sharpening  Machine  467,  787 
File  with  Circular  Teeth   646 
Files,  To  Clean   791 
Filler  for  Woodwork,   Good   343 
Film-Developing    Machine.    Multiple  1009 
Filipino  Mechanic   1028 
Fire  Car,  High  Speed  Emergency   124 
Fire  Department  Work  on  July  Fourth   979 
Fire  Extinguisher  for  Submarines  1098 
Fire,    Extinguishing   with   Oil   901 
Fire,   Field,   Eagle  Causes  1272 
Fire  Kindler,   Locomotive   321 
Fire  Ladders,  Self-Raising  Auto   354 
Fire   Loss  for  1906   116 
Fire,  New  Method  of  Putting  Out  1234 
Fire,  Official  Report  on  Frisco  1266 
Fire  Protection  for  High  Building   123 
Fire  Screen,  How  to  Make  1127 
Fire  System,  High  Pressure  1359 
Fire   Tower,    New   962 
Firemen,  Exhibition  by  French   431 
Fireproof  House,  Rockefeller's  1051 Fireproof  Wash    545 
Fireworks,   Electric   Steam   420 
Fireworks,  'Japanese  Daylight  1091 Fish,  Cars  for  Transporting  Live   898 
Fish  Dealers,  Unique  Advertisement  of   982 
Fish,  Distinguished    164 
Fish,  Dressing  by  Machinery  1199 
Fish  Kept  Alive  Out  of  Water  1219 
Fish   Odors.    Overwhelmed   with   929 
Fish  Soap  Harms  Nickle  Plate   994 
Fishing   by   Wireless   521 
Fishing  in  a  Mine   478 
Fishing  with  Set  Nets  *.  1135 Flag  Talk  of  Ocean  Craft   761 
Flange  Union  Without  Gasket  1101 
Flangeless  Car  System   655 
Flanges,  Screwing  on  Large  Pipe   881 
Flanges,   Screwing  on   Pipe   998 
Flash   Powder,    Safe   437 
Flash-Light  Holder,  Practical   322 
Flask  with  Cigarette  Case   760 
Flies,   Ton  of  1272 
Float  in  Los  Angeles  Parade   858 
Flood,  Pittsburg.  Automobiles  in   524 
Floor,   Reversible  Theater   758 
Floor   Scraper    471 
Flour,  Machine  Sews  Bags  of   329 
Flower    Pots,    Hanging  1334 
Flowers,  Repairing  Broken   751 
Flux  for  Brazing   900 
Fly,   Learn   How   to  1105 
Flying.  Dangers  of   764 
Flying  Fish,  Officer  Struck  by   758 
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Flying  on  the  Stage   853 
Flying-Machines  of   Tomorrow   31S 
Flywheel,  Big  Wooden   528 
Flywheel,  Non-Bursting  Steel  1098 
Focusing  Glass,  How  to  Make   661 
Fog  Signals,  Oil  Fuel  for   863 
Fog,  Sound  Shadows  in  Dangerous  to  Naviga- 

tion  1244 
Football   on   Roller   Skates   430 
Forge,  Old  Boiler  Used  as  1001 
Forgings  and  Welds,  To  Assist  in  Making  1235 
Fortunes  in  These  Ideas   167 
Foundry  Business,  Going  Into?    Points  to  Con- 

sider  1076 
Foundry  Work  at  Home — Part  I — Equipment.  149 
Foundry  Work  at  Home — Part  II — How  to  Make a  Mold    250 
Foundry  Work  at  Home — Part  III — Melting  and 
Pouring    352 

Fountain,  Electric  Table  1078 
Fountain  Pen,  To  Remove  When  Stuck  1003 
Freight  Car,  Passing  of  the  Wooden   104 
Freight  Train,  Steam,  for  the  Highways  1226 
Frieze  Design    664 
Frieze   Design — "Bramble  Border"  1364 
Frieze  Design — "Dutch  Windmill"   779 
Frieze  Design — "Oak  and  Ivy"  1005 Fruit,  Best  Temperature  for  Storing   865 
Fruit-Drying  Process,  New  Hot- Air  1213 
Fuel,  $9,000  for  New  1272 
Funeral   Cars  in   Brazil  1200 
Funnels  for  Varnishes,  To  Clean   663 
Furnace  Door,  Cure  for  Hot  Handle  on   780 
Furnace,    Hardening   1004 
Furnace,  House,  Electric  Fan  in   654 
Furnace,  Small  Electric,  How  to  Make  1127 
Furnace,  Steel,  Cost  of  a  Small  1036 
Furnaces,  Electric  Fans  for   433 
Furniture,  How  to  Level   236 

G 
Gaff  Hook  for  Fish   268 
Garbage  Motor  Wagon,  Side-Tipping  1348 
Garbage  Wagon,  Sanitary,  Eliminates  Odors.. 1203 
Gas  Burner  for  Melting  Lead   136 
Gas  Engine,   Moisture   in   344 
Gas  Engine,  To  Convert  Into  an  Air  Compressor  550 
Gas  Engine  Weight  Reduced  1048 
Gas  Engines  in  Palestine  !  1295 
Gas  Engines  of  New  German  Submarines  1344 
Gas   Holder   Collapses   983 
Gas,  Illuminating  from  Corn-Cobs  1096 
Gas,  Measuring  Flow  from  Wells   778 
Gas  Motor  Cars   862 
Gas  Producer  Engine  Plant.  Experience  with  a  786 
Gas  Producer,  Suction.  To  Stop  Leak  in   888 
Gas  Regulator,  Home-Made  Automatic   139 
Gas  Tube,  To  Stop  from  Leaking   882 
Gas  Well,  Extinguishing  a  Burning  1042 
Gas  Well,  The  World's  Greatest   757 Gasket  for  Auto  Pump   342 
Gaskets,  Rubber,  How  to  Protect   238 
Gasoline  Burner  for  Model  Work  1129 
Gasoline  Engine,   Brainy  Man   and  1398 
Gasoline  Engine  Did  It   358 
Gasoline  Engine,  Home-Made  Truck  for   650 
Gasoline  Engine  Starter   360 
Gasoline  Motor  the  Coming,  Farm  Power  1404 
Gasoline  Pump,  To  Repair  a   881 
Gasoline  Reserve  Supply  1112 
Gasoline,    Substitute    for   858 
Gate  Posts,  Cobble  Stone  :  1340 
Gauge  Contact.  Pressure   341 
Gauge  Glass,  Illuminating  a   996 
Gauge   Glass,   Renewing  a   148 
Gauge  Glass,   To  Clean   a   346 
Gauge,  Thread,  Used  for  Spacing   341 
Generator,  Home-Made  1118 
Generators,  Water  Power  for  Central   248 

"Georgia"  Accident   .1040 Ghost  Picture.  To  Make  a   244 
Gibraltar.  Iron  Catchment  on  Side  of  1348 
Gilding  Iron  and  Steel  by  Dipping   790 
Girls"  First  Racing  Sculling  Eight  1084 Glass  Cutter.  Circular   777 
Glass.  How  to  Make  Gold  Leaf  Stripes  on  1371 
Glass  or  China.  To  Toughen   905 
Glass  Parlor  Under  Sea   532 
Glass.    Pasting   Cardboard   to  1126 
Glass,  To  Drill   540 
Glue,  Deodorized    997 
Glue  Heater,   Lantern   147 
Glue  Spreader.  How  to  Make  a   240 
Glue,  To  Prevent  Cracking   865 
Glue,  Waterproof   538 
Glues,  Liquid    447 
Goggles,  Glassless    218 
Gold,  Bury  in  Guam   440 
Gold  Cargo,  Didn't  Know  it   970 Gold  Coins,  Christmas   212 
Gold  Dredging  in  the  Desert   880 
Gold  Leaf,  How  Made   132 
Gold  Mining  in  Siberia,  Dooryard  434 
Golf  Ball  Marker   17»J 
"Goods  Wagons",  Austrian   1107 Gradients,  Measuring    750 
Grain  Elevator  Cups,  Speed  for   790 
Gramophone  Says  Mass  1226 
Granite.  To  Glid  on   239 
Grape  Arbor,  How  to  Build  1012 
Graphite,  Perfect  Solution  of   914 
Gravel  Pit,  Ever  Replenished  1388 
Grinding  Compound,  New   594 
Grindstone.  Tool  Holder  for   348 
Grindstones,  Strength  of,  Wet  and  Dry   448 
Ground  Connection,  Unsoldered   239 

Gun,  Cold  Water   N  983  • Gun  Turret  Disaster,  Averts  1410 
Gunboat  Secures  Recruits   536 
Guns.   Improvement  for  1354 
Gutter.  New  Form  of   524 
Guy  Anchor,  Holding  Power  of   510 
Gymnasium.  Roof,  for  Employes  1347 
Gyroscope  Will  Not  Effect  Ship's  Stability   993 
Gyroscope,   Says  Will  Work  1146 
Gyroscope   Steadies   Ship  763 

H 
Hack  Saw,  Power,  Substituting  a  Shaper  for..  1233 
Hair,  Glass  Artificial   907 
Hammer.  Tempering    660 
Hammers,    Repairing   Broken   437 
Hammock,  Barrel  Stave   795 
Hand  Gauge.   Adjustable   997 
Handle,  Wood,  Without  Metal  Ferrule  1242 
Hands,  Sawdust  for  Cleaning   667 
-Handsaw,  Using  the   664 
Hanging,   Saved  by   694 
Harbor  Water,  Signaling  Depth  of   228 
Hard  Wood.  Hard  Men  Cut   702 
Hardwood    Floors    210 
Hardwood  Floors,  Device  for  Cleaning   239 
Harvesting  Scene  in  Washington  1384 
Hats,    Straw,   To   Renovate   910 
Hats,  To  Bleach  Old  Straw   787 
Hay  Press  Gathers,  Bales  and  Delivers  1092 
Hearse,  Motor,  for  Berlin   651 
Heart,  Moving  Pictures  of  the   655 
Heat,    Natural    Hot   Water   866 
Helmet,  Miner's  Life-Saving...  1078 Hemispherical    Cavities,    Testing   347 
Hero  Workmen    160 
Hiccough    Remedy   1048 
Hinge  Joint  That  Will  Not  Slip  1111 
Hinge,    Steady    Rest,    Method    for  Reducing 
Play  in   1112 

Holding  Work,  Blacksmith's  Device  for   237 Hoisting  Machines,  Improved  1103 
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Hoops  on  Water  Tanks   521 
Hopper  Coop    926 
Horn,  Auto  Electric   763 
Horseback,  To  Ride  3,181  Miles  on   630 
Horsepower,  Millions  of  in  United  States   432 
Horses,  Cavalry,  Used  as  Telegraph  Wires....  971 
Horseshoe  Advertisement   1087 
Horseshoes  Made  of  Asbestos   991 
Hose  Nipple,  To  Insert  a   666 
Hose,   Steam,   Uncoiling   139 
Hot-Box  Alarm   1090 
Hot  Water  Bag,  To  Mend  Leaky  1104 
Hot  Water  System,  Successful  Long  Main   549 
Hotel,  Big  Fireproof,  Built  of  Concrete   213 
Hotel  Dining  Rooms,  Mechanical  Improvement 
for    326 

House,  An  Earthquake   644 
House  Boat,  Steel   114 
House  Lighting,  Lesson  in   756 
House,  Moving,  Mystery   62S 
House,  Woman  Carpenter  Built  Her  Own   228 
Hydrogen   Generator    135 
Hydrogen  Generator,  Constant  Pressure   454 
Hygrometer,  How  to  Make   15i 

I 
Ice  Boat,  Russian   203 
Ice  Box,  Economy   896 
Ice  Chisel,  Handy   350 
Ice  Cream  Freezer  Shelf,  Handy  1234 
Ice  Cream  in  Blocks  for  Trip  Across  Pacific.  .1352 
Ice  Cutter,  Self  Propelled  Motor   530 
Ice,  Fresh    63:.< 
Ice  Gorge,  Breaking  With  Dynamite   557 
Ice  House,  How  to  Build  1121 
Ice,  How  Many  Horsepower  Equal  One  Ton...  762 
Ice  Motor  Scooter,  New  Sport   528 
Ice,  Sustaining  Strength  of   545 
Ice,  Watch  Ticks  in  Cake  of  1209 
Icebergs,  Selling  in  Alaska   877 
Icicles,  Manufacturing  in  Austria  1105 
Indentification  by  Finger  Prints   129 
Identification  Tag,  Army  1215 
Ignition,  Hot  Tube  Changed  to  Electric  .  .1363 
Incandescent   Lamp,   Lighting  with  Induction 
Coil   353 

Incandescent  Lights  Wear  Out   130 
Incubator,  Electric   1082 
Ink,  Black  Ruling    555 
Ink,  Bronze,  How  to  Make   239 
Ink  for  Rubber  Stamps   446 
Ink,  Gold   1-009 
Ink,  Good  Copying   447 

i  Ink,  Luminous    547 
1  Ink,  Red  Aniline.  To  Remove   778 
|  Ink,  Waterproof   54S 
I  Ink  Stains,  To  Remove   796 
!  Insulation  Scraper    786 
.  Interrupter,  How  to  Make  1381 
I  Invalids,  Car  for   116 
Invent  Non-Salable  Things,  Don't  1162 Inventions  Hotel  Men  Would  Welcome  1152 
Inventor,  Grateful   1288' Inventors,  Suggestions  for  1282. 
Inventors,  Women   1274 
Iron  and  Steel,  Gilding  by  Dipping   790 
Iron  and  Steel,  To  Cleanse   999 
Iron,  Band,  To  Find  the  Length  of...   545 
Iron  in  Cuba   1096 
Iron  Production  of  Pennsylvania  1295 
Iron  Punching  Machine   1115 
Iron  Rust,  To  Remove  from  Cloth   795 
Island,  Mysterious    994 
Italian  Army  Training  1105 
It's  Time  for  You  to  Go  (Verse)  1268 

J 
Jack  Cart    538 
Jack  of  all  Trades.  Home-Made   144 
Jack,  Surface  Plate  1118 

Jackscrew,  Repair  for  a   537 
Japan,  Autobus  Line  in   316 
Japan,  Working  Hours  in  1260 
Japanese  Naval  Visit  to  America   572 
Japan's  Activity  . . .'  1044 Jaw,  Human,  Wonderful  Strength  of   518 
Jenny,  Father  of  Skyscrapers   910 
Jewelry,  Making  at  Home   990 
Jib  Crane,  Home-Made   885 
Jump  Spark  Coil,  How  to  Make   672 

K 
"Kaiser  Wilhelm  der  Grosse"  in  Collision   214 
Kansas,  Wake  Up!   466 
Kaolin,  Mining  With  Water  Jet  1090 
Keg  Carrier,  Handy   656 
Kite,  Box,  Plow  to  Make   452 

"Kite  Fly,  Record  1400 Knife  Castings,  German  Silver  348 
Knife,  New  Fruit  Paring   108 
Knife,  New  Hunting    472 
Knuckle-Guard  for  Wheelbarrow   663 
Knurling  Tool,  Hand   542 
Koreans  Abstain  to  Pay  National  Debt   655 

L 
Ladder  Made  of  Gas  Pipe  .1239 
Ladder  Making,  New  Kink  in  1234 
Ladder  on  Wheels  for  Oiling  1372 
Ladle  for  Melting  Lead,  How  to  Make  1115 
Lake,  To  Drain   420 
Lamp  Cement    543 
Lamp  Chimney,  How  Discovered   920 
Lamp,  New  Helion  Filament   326 
Lamp  Posts,  Use  for  1408 
Lamp.  To  Frost  an  Incandescent   341 
Lamps,  Colored  Electric,  Experiment  with   453 
Lathe,  Boring  Tool  for   662 
Lathe  Center,  Self -Oiling   335 Lathe  Chuck  for  Small  Work   145 
Lathe,  Forming  Tool  for  the   340 
Lathe,  Small,  Turning  Large  Work  in   235 
Lathe,  Turning,    and   Emery   Grinder.  Home- Made    883 
Launch  Cover,  Folding  1220 
Launch  Earns  $600,000  a  Year   224 
Launch,  Handsome  Cabin    980 
Launch,  Largest  Gasoline  Passenger  in  World.  993 
Lava,  Road  Cut  Through   653 
Lawn  Mower  Feed  Cutter  :   995 
Lawn  Mower,  How  to  Sharpen  a   243 
Lead,  Hot,  To  Keep  from  Sticking   442 
Lead  Pencil  Point,  to  Prevent  from  Breaking.  .1371 
Lead  Pencils  Not  "Lead"   470 
Leather,  Japanese,  How  to  Hang   451 
Leather  Washers,  Extension  Bit  Used  for  Cut- 

ting  1373 
Level,  Hydrostatic,  Testing  Constructions  with  244 
Life- Saving  Belt,  New  1346 
Life -Saving  by  Gasoline   625 
Life-Saving  Projectiles   321 
Life- Saving  Vest    232 
Lifting  by  the  Head   784 
Lifting  Power  with  Pulley  Blocks  v. . .  539 
Light  Affects  Night  Workers   121 
Lighthouse,  Moved  by  Boat   112 
Lighthouse  on  Fastnet  Rock  1351 
Lightning  Arrester,  Home-Made  Line  1122 
Lightning,  Photographing   774 
Lightning  Protector,  Simple    659 
Lightship  Takes  Land  Voyage   927 
Lime,  Hydrated   . . . .  652 
Line  Inspectors,  Field  Glasses  for  1008 
Linemen,  Safety  Car  for   324 
Liner  "President  Lincoln"  984,  992 
Linoleum,  To  Fasten  to  Concrete   343 
Lock,  Home-Made  Pneumatic   150 
Locomotive  and  Steamer  in  Collision   649 
Locomotive  Collides  With  Its  Own  Boiler   640 
Locomotive  Crane  LTsed  in  India  1356 
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Locomotive  Engineer,  Duties  of   256 
Locomotive  Fireman,  Girl  as   678 
Locomotive,  Freight   1015 
Locomotive,  Geared    428 
Locomotive,  Greatest  Ever  Built  1203 
Locomotive,  Heaviest  Ever  Built   967 
Locomotive,  Heaviest  Passenger    856 
Locomotive,  Model    455 
Locomotive,  Neat  Model    674 
Locomotive,  New  Suburban    878 
Locomotive,  Oil  Burner,  Firing  an   330 
Locomotive,  Suburban  Tank    119 
Locomotive  Turned  Without  Turntable   670 
Locomotive,   110-Ton    104 
Locomotives,  Electric  Mine    417 
Locomotives,  Foreign   766 
Locomotives,   Notable    Foreign — Bombay,  Ba- 

roda  &  Central  India  Railway   432 
Locomotives,  Queer,  in  Bolivia   436 
Locomotives.  Storage  Battery,  for  Sawmills. ..  .1339 
Locomotor  Ataxia,  Treatment  Instead  of  Drugs  747 
Log  Railway    748 
Logs,  Record  Load  for  1907   675 
London.  Progressive    861 
Lovers'  Lane  on  Ocean  Liner  1396 
Lubricator,  Emergency    337 
Lumber,  Average  Consumption  per  Capita   964 
Lumber,  Reclaiming  from  Bottom  of  Mississippi 
River    629 

Lumber  Yard,  Two-Story  1082 
Lunch  Box— Picnic  Dining  Outfit   796 
Lunches,  Machine  That  Sells  1098 
"Lusitania"  Breaks  All  Trans-Atlantic  Records. 1341 
"Lusitania"    Fails    to    Break  Trans-Atlantic Record   1247 

M 
Macadamite  Instead  of  Brass   678 
Machine  Screw  Taps,  Table  of   781 
Machinery,  Cleaning   1237 
"Made   in   Germany,"    Why   Beats    "Made  in 
United  States"    419 

Magazines  on  British  Warships,  Cooling  1206 
Magnetizing  Kink    788 
Mail  Collection  by  Auto    633 
Mail,  Delivers  at  70  Miles  an  Hour   643 
Mails,  Lost,  Divers  Search  Ocean  Bottom  for...  627 
Maple  Sugar,  Making   631 
Maps  or  Other  Drawings,  File  for   549 
Marble,  Quarrying  in  Georgia   215 
Marble.  Removing  Stains  from  1364 
Mars.  Talking  With   1262 
Matches,  Making  12,000  a  Minute   985 
Matches,  Manufacturing  Not  so  Dangerous   761 
Matches,  World's  Production   1295 
Matterhorn.  By  Rail  to  Top  of  _.   423 
Meat.  Smoking  Without  a  Smokehouse   999 
Mechanical  Movements,  Practical — Part  1   140 
Mechanical  Movements,  Practical — Part  II   245 
Mechanism,  Long  Distance  Control  of  1244 
Medals.  To  Clean   665 
Medical  Induction  Coil,  How  to  Make  a  Small..  1014 
Medicine  Cabinet,  Home-Made   888 
Meerschaum  in  New  Mexico   877 
Men  of  the  Rail  (Verse)   176 
Merchantmen,  No  American,  in  Orient   528 
Mermaids,  Diving  Bells  for  Modern   961 
Metal  Cutting  Tool,  Cooling  a  1125 
Metal.  Melted,  Ran  Into  the  Sea   983 
Metal  Planer,  Hand    472 
Metal  Polish,  How  to  Manufacture   782 
Metallizing  Flowers  and  Objects   462 
Metals,  Coloring    437 
Metals  Have  Odors    529 
Mica  Winding  Device    661 
"Mikasa."  Japs  Raise  the   424 Milk  Bottle  Exchange   212 
Milking  Machine,  New   868 
Milkstone  Substitute  for  Ivory   754 

Mill,  Spout  Knocker  for   783 
Milling  Auxiliary,  Automobile   1209 
Mine  Rescue  School    756 
Mine  Roof  Supports,  Arches  of  Concrete  for.... 1220 
Miner,  Rescued,  Attempts  Suicide   710 
Miner  Saved  by  Diver   766 
Mining  Regions,  Boys  Killed  in  1096 
Mining,  Strangest  Clean-up  in  History  of   479 
Mirror,  To  Polish  1010 
Monel-Metal    541 
Monorail — Cars  Balanced  on  Single  Rail   740 
Monorail  With  Overhead  Guides  11097 
Monuments,  Why  Stone  Balls  on,  Revolve   345 
Moon,  Fifty  Miles  to  the   647 
Mosaic,  Corner  Design  for   777 
Moss,  Forests  of,  in  Norway   156 
Mortar,  Brown  Sugar  in   455 
Motor  Boat,  Growth  of  the  1357 
Motor  Boat,  Lipton's  New  50-Hp   404 Motor  Boat,  Novel  Type  of   225 
Motor  Boat  Race.  1907    220 
Motor  Boats,  For  Owners  of   476 
Motor  Boats,  From  Columbus  to   466 
Motor  Car  and  Boat,  Combined   905 
Motor  Car  and  Locomotive  Meet,  When   327 
Motor  Car,  Cruise  of  the  1401 
Motor  Car,  English  Steam   329 
Motor  Car  for  Army  Telegraph  Construction .  . .  213 
Motor  Car  for  News  Distribution   207 
Motor  Car,  German  Military    203 
Motor  Car,  The  Prophet  Nahum  and  1146 
Motor  Car,  Trouble  in  (Verse)   161 
Motor  Cars,  Gas    862 
Motor  Cars,  Increased  Use  of   678 
Motor  Chair.  Invalid's    110 Motor  Omnibus,  Future    930 
Motor  Runabout,  The  Coming  of  the  Cheap....  414 
Motor  Surf  Boat,  Morocco   229 
Motor  Track  Through  Steamer's  Funnels   907 Motor  Trucks  in  St.  Bernard  Pass   212 
Motors,  Oil,  New  Invention  for   479 
Motors,  Water-Cooled,   in  Winter  •   148 
Motorcycle  Made  Fastest  Time  on  Record   325 
Motorcycle  Makes  Rate  of  90  Miles  per  Hour...  1096 
Motorcycle  Rides  a  Wall   103 
Motorcycles,  Novel  Roller  Gear  for   206 
Motorcycles,  1907  Erie    594 
Mouse  Trap,  Novel   1012 
Moving  Giant  Oil  Tank  by  Land  and  Water  1333 
Moving  Pictures.  Photographing   1099 
Moving  Pictures,  Tragic  Accident  in  Making...  682 
Mower.  Home-Made  Lawn  or  Weed   659 
Muffler,  Excellent  Home-Made   1233 
Muffler,  Exhaust,  and  Heater   546 
Muffler  for  Gas  Engine   658 
Music  Cabinet,  How  to  Make   897 
Music,  Electric    465 
Musical  Instruments,  To  Repair  Dent  in   451 
Myself  and  Me  (Verse)   458 

N 

Nailing  Machine,  Hand   804 
Nails,  Proper  Use  of  1231 
Navy,  American,  How  Young  Men  Are  Trained 
for    878 

Navies.  Cost  of  1356 
Navy,  English,  Century's  Progress  in   332 Navy,  Increase  of  United  States   866 
Navy,  Life    in— Illustrated  1029 
Navy,  Our,  Leads  the  World   862 
Negative,  To  Make  Without  Film  or  Plate  1011 
Negatives,  Glass,  Washing    338 
Negatives,  Printing  from  Cracked   664 
Negatives,  To  Prevent  Iron  Spots  on  1276 
Niagara  Falls,  Recession  of   423 
Niagara  Falls,  What  Costs   636 
Nile,  Current  of    124 
Nitrates  from  Atmosphere,  Financial  Success...  849 
Noise-Proof  Room'   232 
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Nozzles,  Rain,  To  Fight  Fire  1107 
Nut,  Rusted,  To  Remove  1227 
Nuts,  Fast,  To  Remove   670 
Nuts,  Hanger,  for  Concrete   344 
Nuts,  Improved  Method  of  Manufacturing   173 

O 
Oak,  Stains  for    339 
Oar,  How  to  Make  a  Folding  1119 
Obesity,  Living  Skeleton  Posed  for   678 
Ocean  Bottom,  Machine  Draws  Maps  of   970 
Ocean,  Facts  About  the  1429 
Oil  Burner,  Simple  Home-Made   336 
Oil  Cargo  Pumped  Into  Sea   965 
Oil  Fuel,  Coal  Replaces  in  New  Orleans   509 
Oil  Fuel,  Saving  by   527 
Oil  Reef,  Rich   905 
Oil  Scheme,  An  Immense  1018 
Oil  Spring,  Submarine   1262 
Oil  Tank,  Moved  by  Land  and  Water  1333 
Oil  Well  Power  Plant  1340 
Oil  Wells  on  the  Deep   907 
Oils,  Ignition  Temperature  of   530 
Opera  House,  8,000-Ton,  Moved  1193 
Optical  Illusions    252 
Ore  Dock  at  Ashtabula  1223 
Ores,  Vacuum  Process  for  Concentrating   988 
Oxygen  Made  at  Home   531 
Oyster  Fishing  by  Machinery   102 
Oysters,  Lime  to  Protect  1216 

P 
Pacific  Fleet,  English  Comment  on  1264 
Padlock,  New  Type  of  1215 
Paint  Brush  Keeper   1113 
Paint  Brushes,  Care  of  1230 
Paint  for  Invalid's  Room   344 
Paint  for  Muslin  Signs   337 
Paint,  How  Made    637 
Paint,  Interesting  Facts  About   902 
Paint,  Quick  Method  of  Removing  from  Buggy 
Body    238 

Paint,  Removing  from  Iron  Tank   882 
Paint,  To  Remove  from  Clothing   748 
Paint,  To  Remove  Odor  of  1229 
Painting  an  Old  Brick  Wall...  1116 
Painting  Cement    347 
Palace  Hotel,  San  Francisco,  Rebuilding   254 
Panama  Canal  Comparatively  Small  Undertak- 

ing   622 
Panama  Canal  Locks  Too  Small  1349 
Panama  Canal,  Progress  on   1303 
Panama  Canal.  Tides  at  Termini  1208 
Panama,  The  President  in   ...  721 
Pantograph,  How  to  Make  1251 
Paper  Cloth,  New    749 
Paper  from  Egyptian  Papyrus   110 
Paper.  Pressed,  Hanging  Over  Varnished   324 
Paper,  Self-Destroying    160 
Paper.  Transparent,  To  Make   662 
Partition,  Strong,  Thin   875 
Patent,  Winning  Out  on  a  1413 
Patents  as  Investments   1422 
Patents,  Do  They  Pay?   698 
Patents  in  Manufacturing  Business   166 
Patents,  1906,  Break  All  Records   470 
Patternmakers,  Don'ts  for   1051 Patternmaking,  Fillet  for    343 
Pavements,  Concrete,  Satisfactory  1338 
Pearling  and  Pearl-Divers  of  Today   871 
Pearls,  To  Whiten    972 
Peary  Ready  for  a  Rush  Order   325 
Pen,  Breaking  in  a  New   671 
Pen  Lines,  How  to  Draw   790 
Pencil  Cedar  Getting  Scarce   510 
Pendant,  Adjustable,  for  Drop  Light  1355 
Penholder,  Non-Rolling    544 
Pens,  How  Made    333 
Pepper's  Ghost  Illusion,  Miniature  1379 Periscope  for  Theaters   225 

Phonograph  Burglar  Alarm   796 
Phonograph  Music,  How  to  Transmit  to  a  Dis- 

tance  S98 
Phonograph  to  Teach  Students   138 
Photograph  on  Apples,  How  to   792 
Photographer    Uses    Automobile    for  Outside 
Work   1344 

Photographing  the  Dead,  Bertillon's  New  Sys- tem   743 
Photographing  the  Voice    434 
Photographing  Without  Camera  or  Plates   631 
Photographing  Without  Plates    4^!i 
Photographs,  How  to  Make  "Freak"   897 Photographs  Telegraphed  1,000  Miles   426 
Phrenology — Machine  That  Reads  Character...  532 
Pianos,  Japanese  Imitating  American   its:: 
Pianos,  Old,  Trouble  of  Repairing  1203 
Picnic  Dining  Outfit   796 
Pictures,  Moving,  Secure  Naval  Recruits   306 
Pictures.  To  Make  Four  on  One  Plate  1380 
Pig  Iron  by  New  Process  1048 
Pig  Iron.  Production  in  1906   510 
Pigs'  Squeal.  Utilizing  Dying  1085 Pile  Driver.  Highest   1091 
Piling,  Interlocking  Steel  Sheet   207 
Piling,  Protecting  with  Cement  1204 
Piles,  Concrete  for  Foundations   560 
Piles,  Cutting  Under  Water   990 
Pine  Forests,  Texas,  to  Last  But  20  Years  1344 
Pine  Tree,  Immense    798 
Pins,  United  States  Supplies  1260 
Pipe  Bends,  Obtaining  Correct   137 
Pipe  Fitting,  Bevel,  Making  1122 
Pipe  Fittings,  More  Uses  for   252 
Pipe  Hangers   540 
Pipe,  Iron,  Connecting  to  Lead  1237 
Pipe  Joint  Mixture   1122: 
Pipe  Joints,  Sewer.  Types  of  1230 
Pipe  Line,  Rifled  Better  Than  Smooth  1098 
Pipe  Line,  Rifled,  Why  Transmits  Faster  1214 
Pipe  Pulling  Device    237 
Pipe,  Sizes  for  Inserting  in  Other  Pipe   878 
Pipe,  Submerged,  Locating  a  Leak   348 
Pipe,  Threading  with  Cold  Chisels   668 
Pipe,  Underground,  Device  for  Removing   537 
Pipe  Union    719 
Pipe  Vise,  Easily  Made    542 
Pipe  Vise,  New    358 
Pipe  Vise,  Utility   1235- 
Pipe,  Wooden  Stave,  How  to  Make  1374 
Pipe  Wrench,  Emergency    537 
Pipe  Wrench  for  Soft  Pipes  and  Hose   780 
Pipes,  Acid-Proof    870 
Pipes,  Bursted  Cold  Water,  To  Mend   790 
Pipes,  Concrete  Pressure   .•   425 
Pipes,  Draught  in   337 
Pipes,  How  to  Calk  Under  Water   656 
Pipes,  Huge  Redwood,  for  Piping  Water  Across 
Mountains  1083 

Pipes,  Smoking,  Made  from  Calabash   234 
Pipes,  Thawing  with  Lime   337 
Piston,  Making  a  Temporary   136 
Piston  Rod  Packing.  To  Remove   148 
Pitch  Pine,  How  to  Grain   895 
Planer  Bit,  How  to  Set  a   237 
Planer,  Turning  on  a  1370 
Planing  Large  Timbers   1369- 
Plaster,  Back,  Substitute  for   998 
Plaster  Casts,  Repairing    997 
Plaster  of  Paris,  How  to  Mix   445 
Plastered  Ceiling,   To  Grain  1008- 
Pliers  for  Removing  Nuts  1015 
Plowing  in  a  Ship's  Hold   985 
Plug,  Safety,  for  Small  Boats   796 
Plunger  Bell,   How   to  Make  a  Continuously- 
Ringing    138- 

Pocketknife,  How  to  Make  a   551 
Polar  Cruise,  Peary  Abandons  1223 
Polar  Expedition,  Amundsen's   138& 
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Polar  Exploration — Wellman  Arctic  Balloon  to 
Sail  This  Month   645 

Polar  Trip,  Wellman's,  Deferred  a  Year  1358 
Pole,  Electric  Light,  Made  from  Pipes  and  Fit- 

tings   341 
Pole,  North,  Search  for  the   212 
Pole,  South,  Dash  for  1089 
Pole,  South,  Expedition  to   1360 
Poles,  Concrete  Base  Saves  1221 
Poles,  Life  of  Treated  1098 
Poles,  Life  of  Wooden   445 
Poles,  Telegraph,  from  Concrete   906 
Poles,  Woodpeckers  Ruin   "   773 Police  Stations,  Electric  Signs  for  1346 
Polish,  Brilliant    794 
Polish,  Metal    448 
Polishing  Cloths,  Magic   784 
Polo,  Boat,  for  Ladies   131 
Porcelain  Bath  Tubs,  Cleaning   882 
Porch  Chair,  How  to  Make   554 
Port  of  Natal  Improved  ?  767 
Positive  Wire,  How  to  Find  the  1001 
Postage  Rate  Should  Be  Reduced.  Not  Raised.  103 
Postal  Autos,  French   924 
Postal  Car,  Ail-Steel  70-Ft   558 
Postal  Card,  New,  Proposed   1030 
Post  Card  Restrictions   528 
Post  Hammer,  Air  Cylinder  Converted  Into....  546 
Post  Hole  Auger,  Substitute  for  1008 
Postoffice,  Barrel,  in  Mid-Ocean   853 
Potato  Digging  Machine  1209 
Pottery  Kiln,  Home-Made  1249 
Poultry  Houses,  Device  to  Prevent  Insects  in..  783 
Powder,  To  Explode  with  Electricity   795 
Power  from  Bay  of  Fundy   749 
Power  Transmission  Device,  Home-Made   137 
Prayer  Cars  in  Turkey   320 
President  Roosevelt  on  Trip  Down  Mississippi.  .1339 
Pressure-Indicating  Device  for  Boilers   236 
Prize  Design,  $5,000  1087 
Prony  Brake.  Substitute  for  1258 
Propeller  Tube,  Enlarging  Hole  for   668 
Pulley,   Auxiliary  Friction   339 
Pulley  Blocks,  Lifting  Power  with   539 
Pulley,  Coupling  Converted  Into   438 
Pulleys,  Changing   1230 
Pump,  An  Emergency    660 
Pump,  Balanced  Valve  Stem  for   551 
Pump,  Fifty-Million  Gallon  Centrifugal   994 
Pump  Jack  for  Mines  1388 
Pump  Pipes,  Extracting    449 
Pump  Piston  Rod,  Packing   893 
Pump  Regulator,  Automatic    235 
Pump  Rod,  Removing  Broken  1367 
Pump  Rod  Spring    666 
Pump  That  Fooled  the  Young  Repairman  1020 
Pump,  Tilting-Board    976 
Pumping  Water  from  Coal  Mines   431 
Pumping  Without  Attendance    669 
Pumps,  Automatic  Electric,  for  Railroad  Work.  249 
Pumps,  Iron  Brackets  for   547 
Punch  Dies,  Railroad  Conductor's  "   420 Punch  Marks  on  Boiler  Plate,  Transferring.  .....  1228 
Putty,  Coloring   ,   889 
Puzzle  Pictures,  Mechanical — No.  1  1034 
Puzzle  Pictures,  Mechanical — No.  2  1150 
Puzzle  Piotures,  Mechanical — No.  3  :  1288 

R 
Rabbits,  Shiploads  of  Frozen  1258 
Race  Track,  Most  Wonderful  Ever  Built   963 
Racing,  Fast  Ocean    847 
Racing  Shell,  Outside  Seats  for  1216 
Radiator,  Heating  from  a  Range  Boiler   445 
Radish  Board,  German   1016 
Railroad  Accidents  and  Operation   212 
Railroad  Building  in  Savage  Africa  1093 
Railroad  Cars,  Short  Stop  for  1088 
Railroad  Crosses  a  Mud  Desert   992 

Railroad  Curiosity  in  Korea  1390 
Railroad,  Electrifying    439 
Railroad,  Elevated,  Built  of  Concrete  : .  648 
Railroad  Fares,  Discrimination  in   684 
Railroad.  First  Chinese    556 
Railroad  Has  72  Per  Cent  Grade   406 
Railroad  Into  Canyon  1102  s 
Railroad,  Line,  Making  95-Ft.  Fill  on   629 
Railroad,  Moving  Sideways    970 
Railroad,  Nobody's    755 
Railroad  of  "Ones,"  English  1349 
Railroad,  Scalding  Water  Used  to  Keep  Open..  203 
Railroad  Shop  Work,  School  of   530 
Railroad  Statistics  1355 
Railroad  Supplies  Tie  Up  Millions  of  Dollars. .  .1135 
Railroad  Wreck,  Remarkable    520 
Railroads,  Broad  Gauge?    No!.   507 
Railroads,  Mexican  Government  Buys   413 
Rails,  New  Concrete  Base  for   218 
Railway  Equipment  in  1906,  New   224 
Railway,  First  Alaskan,  How  Built    156 
Railway  Overhangs  Pacific    225 
Railway  School  on  Wheels   775 
Railways  to  Hudson  Bay   316 
Railways,  Value  of   1352 
Rain  Gauge,  How  to  Make   253 
Rams,  Big  Battery  of  1196 
Range,  Practical  Electric  1349 
Ranges,  Oil  Burner  for  102 
Rate,  Two-Cents-a-Mile,  Pays  1085 
Rats  Cost  Millions  Yearly   927 
Reamer,  Handy    882 
Reamer  Holder   '.   785 
Rectangle,  To  Increase  the  Area  of  a   243 
Reflector  for  Incandescent  Lamp,  Cheap.......  657 
Refrigerating  Line,  Street.  Longest  in  World..  1345 
Refrigerator,  How  to  Build  1002 
Relay  Made  from  Electric  Bell   353 
Reservoir,  Building  a  Cement  338 
Revolving  Field,  Unloading  Big   135 
Rheostat,  Battery   1012 
Rheostat,  Water,  How  to  Make  a  Simple  1128 
Rhine,  Deepening  the   231 
Rifle,  New  Mauser  1217 
Ring.  Removing  from  Finger   324 
Rivers  of  the  Sea  1303 
Rivets,  Shearing  Value  of  1002 
Road  Building   1294 
Road  Roller,  Pronged   904 
Roads,  Tarred  Gravel  for   211 
Roadway,  Proposed  New  City   106 
Roasting  Pan  with  Dripper   471 
Rock  Crusher,  Portable  Electric  1199 
Rock  Too  Large  for  Transportation  1346 
Rocker  Arm,  Forging  a   444 
Rockets,  Special  Delivery  with   532 
Roofs,  Fastening  Corrugated  Sheet  Iron   247 
Rope  Conveyer    998 
Rope  Drive,  Big    767 
Roses  Made  of  Butter  1385 
Rotary  Pump,  How  to  Make  1013 
Rotation  Indicator,  Electric   439 
Rubber.  Cutting  with  a  Wet  Knife  ;1020 
Rule,  How  to  Make  a  Special  Divided   999 
Rust  from  Salt  Water,  Prevents   862 
Rust  Joint,  To  Make  a  Good  ■   237 
Rust  Preventive    148 
Rust,  To  Preserve  Iron  Against   147 
Rust,  To  Remove  from  Iron  and  Steel  Utensils.  876 

S 

Sacks,  Tying  with  Wire   975 
Safe,  Concrete    743  J 
Sailboat— Heavy  ' Keel— Odd  Craft   773 Sailer,  Largest  Afloat  1092 
Sailorman's  Roll  (Poem)  1043 Salmon,  How  Canned   1394 
Salton  Sea  Beneficial  to  Climate   114 
Salton  Sea — Conquest  of  River  and  Sea   311 
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Salton  Sea  Rises  Again  : . . .  253 
Sand  Elevator.  Movable   1202 
Sand.  Million  Barrels  of,  Used  for  Tunnel   354 
Sandblast  Polisher's  Helmet   632 Sandpaper  Block    1364 
Sandpaper  Block.  Adjustable   1009 
Sandpaper  Holder    783 
San  Francisco  Recovers  Rapidly   467 
Saw,  Circular,   Keeping  Cool   448 
Saw  Gauge    894 
Saw,  Jointing  a    891 
Saw  Mills  in  United  States   994 
Sawdust  as  a  Wall  Filling  in  Residences  1016 
Sawing,  Handy  Cleats  for   337 
Saws  with  Broken  Teeth.  Managing   890 
Scale,  Vernier,  How  to  Read   544 
Scales,  Cement  Piers  for.  1227 
Scales,  Family,  Value  of   908 
Scales  for  Duplicate  Weighing   344 
Schooner,  Big,  Has  Gas  Engines   642 
Scissors  Grinder,  Automobile  1207 
Screen  Wire,  To  Stretch  on  Frames  1007 
Screens,  Paper  Cambric   547 
Screw  and  Lever,  Estimating  the  Power   340 
Screwdriver,  Handy  Small   248 
Sculling  Eight,  Girls,  First  Racing  1084 
Sea,  Absolute  Safety  at   630 
Sea  Beach  on  Ocean  Liners  1362 
Sea,  Fighting  the   594 
Seamen,  Training  French    865 
Searchlight  Frustrates  Suicide    864 
Searchlight,  Portable  Army    132 
Searchlights,  Fifty  for  Niagara  Falls  1100 
Seasickness,  Electrical  Device  to  Prevent   128 
Seismograph,  Utility  of  the   220 
Sensation,  New  Coming   744 
Sepia  Paper,  Stock  Solution  for  Preparing   666 
Shadowgraphs  and  How  to  Make  Them   125 
Shaft,  Cheap  Method  of  Cutting   662 
Shaft,  Support  for.  When  Babbitting  1115 
Simper,  Kink  for  the   996 
Shark  Story,  West  Indian  1148 
Shear  for  Light  Metal   892 
Shearing  Attachment  for  the  Lathe   788 
Sheep,  Starving,  Railroad  Saves   974 
Sheet  Metal  Carrier    243 
Sheet  Metal,  To  Lubricate   553 
Shell,  Resistance  of  Sand  and  Concrete  to   114 
Shelves,  Hanging,  Made  from  Pipe   440 
Ship,  Dynamite  Blast  Saves   863 
Ship,  Dynamite  Blasts  Save   901 
(Ship,  First  Iron   1161 
Ship,  Freighter  "Cole"  Largest  Lake   430 
Ship  Larger  Than  "Lusitania"  1355 
'Ship,  Longest  Fresh  Water   856 Ship,  Musical  (Poem)    680 
|  Ship,  New,   "President  Lincoln"  984,  992 iShip,  Sink  to  Save  It  1088 
'Ship  That  Sinks    157 
'Ship,  When  Sails    171 Shipbuilding    in    Great   Britain    and  America 
Compared  1165 

Shipping  Record  on  Lakes  1194 
Ships,  American,  in  Far  East  1038 
Ships,  Driving,  by  Electric  Motors   410 
Ships,  Giant,  in  Their  "Bath"  1079 
Ships,  Great  Chains  for  1243 
Ships,  Great,  of  Future   630 
Ships,  Huge,  Electricity  May  Drive  1333 
Ships  Lost  on  Lakes  1352 
Ships,  Steel,  Magnetic  Properties  of  1200 
Ships,  Strains  on  Large   680 
Shipwrecked— 4,000  Miles  to  Save  Eleven  Lives.  684 
Shipyards  of  Great  Britain   749 

I  Shock,  Electrician  Survives  11,000  Volts  1156 
I  Shoemaker's  Wax   1375 [Shoes  of  Paper  !!!ll54 
[Shoplifting  Apparatus,  Ingenious     214 
[Shop  Talk  (Verse)   I293 

Shovel,  To  Keep  Dirt  from  Sticking  to  1234 
Sidewheeler.  Largest  in  the  World   323 
Sight  Glass,  To  Show  Working  of   782 
Sign  Cost  $1,000  Per  Word   556 
Signal,  New  Railroad  Danger   647 
Signboards,  Prison-Made    508 
Signs,  Road,  Prisoners  Make  1224 
Silhouettes,  How  to  Make  1248 
Silver  Plating  Without  a  Battery  1366 
Silver,  Rolled  Sterling.  Manufacture  of   753 
Simplon  Tunnel  in  Danger  of  Collapse   122 
Sink,  New  Vegetable   864 
Sink  Trap,  Home-Made   lOOo 
Skyscraper  Cities  in   Danger  of  Conflagration 

in  Midair   1223 
Skyscraper,  Concrete  1340 
Skyscraper,  Medical   178 
Skyscraper,  Growth  of   1338 
Skyscrapers,  Leaning    220 
Skyscrapers  100  Stories  High  Possible  1338 
Slag  Dumping  Cars   653 
Sled,  Mountain  Climbing,  in  Switzerland   974 
Sleigh,  High-Speed  Motor    334 
Smelling  for  a  Living   207 
Smelter,  Giant    651 
Smokestack,  Married  at  Top  of   458 
Smokestack,  Ship's  Big    527 Snake  and  Workman  Battle  in  Midair  1162 
Snakebite  Lancet    424 
Snakebite,  Powder  Flash  Cures  1198 
Snap  Flask  Weights   885 
Snow,  Bucking,  in  Scotland   310 
Snow  Forts  No  Protection   557 
Snow  Plow,  Elevator   1350 
Snow  Plow— The  Rotary  is  King   113 
Soap  Wrappers,  Where  Went  1408 
Solder,  White,  for  Silver   669 
Solder  Wire,  To  Make    145 
Soldering  Brass  to  Lead  1121 
Soldering  Copper,  To  Tin  a   148 
Soldering  Fluid,  Universal    545 
Soldering  Furnace,  Charcoal    241 
Soldering  Paste,  How  to  Make   441 
Soldering  Paste,  Non-Corrosive    778 
Solders,  Composition  of    545 
Spanish;  not  Greek,  Learn   405 
Spar,  Adjustable,  How  to  Make  1377 
Speed  Changing  Gear   180 
Speed  of  a  Machine,  To  Determine   893 
Speed  Tester,  Perilous  Work  of  the   415 
Speed,  What  Costs   210 
Speedometer,  Railroad  Testing  1247 
Spikes,  To  Drive  Under  Water   146 
Splicing  Tool  for  Wire  Fence  1116 
Spoons,  Testing  the  Life  of   848 
Spout   Shifter — Mysterious   Disappearance  Ex- 

plained   776 
Sprinkler,  Unique  Automobile   750 
Spring  Lock,  Protection  of   674 
Springs,  Brush-Holder,  Equalizing  1239 
Springs,  Device  for  Forming  the  Ends  of   779 
Springs,  Irregular  Shaped,  How  to  Wind  1116 
Springs,  Remedy  for  Stiff  Working   445 
Sprocket  Chain,  New  Detachable   219 
Square,  Apparently  Increases  the  Area  of   345 
Square,  How  to  Test  a   241 
Stack,  Brick,  Straightening   893 
Stack,  Bringing  Down  a  165-Ft   211 
Stack,  High,  Remarkable  Work  on   621 
Stains,  Blue,  Recipes  for   343 
Stains,  Coffee  or  Chocolate,  To  Remove   908 
Stairway,  Hanging  Concrete   525 
Stake  Puller   447 
Stamp,  How  to  Enclose   229 
Stamp-Selling  Machines   848 
Stationary  Engineer.  Tribute  to   241 
Statues  of  Sand  1337 
Steam  Blower,  Emergency  when  Stack  Fell ....  891 
Steam  Engine  Built  in  Amateur  Shop   353 
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Steam  Plow,  Fighting  Prairie  Fires  with  1222 
Steam  Separator,  Home-Made   541 
Steamboat  Engineer,  Experiences  of  an  Ama- 

teur   576 
Steamboats  Run  on  Land  and  Water  1353 
Steamer,  Palatial  Lake  Passenger   933 
Steamer,  Raising  a  12,000-Ton   328 
Steamers  Collide  in  Detroit  River  1383 
Steamships,  Modern,  Elegance  of  1218 
Steamships,  Reign  of  Big   468 
Steel,  Annealing  Novo  1241 
Steel  Bar,  Sawed  with  Yarn   107 
Steel,  Bluing  1371 
Steel  City,  Great,  Being  Built   508 
Steel,  Cutting  by  Means  of  Heat   117 
Steel  Experts,  Making   648 
Steel,  High-Grade,  from  Scrap  Iron   206 
Steel,  Sawing   783 
Steel,  Soft,  How  to  Caseharden  1006 
Steel,  To  Color  Blue   894 
Steel,  To  Drill  Tempered  1238 
Steel,  To  Produce  Extreme  Hardness  in   443 
Steel,  Works  to  Save  from  Ruins   116 
Steeplejack,  Daring  Work  of   96b 
Steeplejack,  Fall  Kills   1078 
Steers.  Eight  Wise   931 
Stock  and  Grain  Quotations  in  Buffet  Car  1136 
Stockyards,  Concrete  Construction  for  1247 
Stoke  Hold,  In  the  1091 
Stoking  the  Retorts  in  a  Gas  Plant   857 
Stone,  Handling  by  Machinery   131 
Storage  Bins,  Temperature  in   755 
Storage  Room,  Cold  Dry,  Ventilating   785 
Stove,  Concrete.  How  to  Make   895 
Stove  Pipe,  Making  1377 
Stove  Transformed  the  Farm  1284 
Stream,  To  Cross  on  a  Log  1248 
Street  Car  Safety  Device  :   634 
Street  Cars  as  Dwellings   852 
Street  Cars,  Pay-as-You-Enter  1097 
Street  Cars  with  Two  Roofs   878 
Study  Habit   712 
Submarine,  Fight  for  Life  in   234 
Submarine,  Holland's  Harmless   216 
Submarine,  Longest  Submergence   985 
Submarine  "Lutin"    Raised   106 
Submarine  "Octopus"    309 
Submarine  Signal   System,   Pacific  Lightships' Equip   559 
Submarine  Submerged  24  Hours   762 
Submarine  to  Search  for  Bullion  1339 
Submarine  Voyage,  Women  Make   514 
Submarines,  Fulton  Planned  1102 
Submarines  Made  Safer  1020 
Submarines  to  Race  Under  Water — Prize,  $4,- 
000,000    676 

Subway  in  Tokio   644 
Subway,  London,  for  Gas  Mains  1088 
Subways  for  City  Pipes  and  Wires   765 
Subways  in  New  York   354 
Suez  Canal,  England  Plans  Another   863 
Sugar,  Turns  Wood  and  Water  Into  1077 
Suicide  Stops  Water  Supply   425 
Sunlight,  Artificial,  for  Plants  1202 
Sun's  Corona,  To  Photograph   225 Surface  Grinder,  Shaper  Used  as   667 
Susquehanna,  To  Dam  the   113 
Swimmer  Tows  Skiff  Two  Miles  1159 
Swimming  Feat   926 
Swimming,  Teach,  on  Dry  Land  1090 
Sydney,  N.  S.  W.,  Stops  a  Big  River   991 

T 
Table  Legs  and  Table  Eggs   485 
Table,  Portable,  How  to  Make   885 
Tanks,  Wooden.  Why  Taper   240 
Tape  Reading,  Long-Distance,  Device  for   886 
Taper  Reamer  for  Roughing  Out  Holes   886 
Tapers.  Pointer  for  Turning  on  a  Lathe   886 

Tapping  Device,  Hand  1115 
Target,  See-Saw,  for  Big  Guns  1078 
Taximeter  Computes  Cab  Fares   645 
Technical  Education,  Commercial  Value  of   203 
Teeth,  Pulls,  with  His  Fingers   698 
Telegraph  Address,  Telephone  Number  for   508 
Telegraph,  Cape  to  Cairo   108 
Telegraph  Construction,  Army,  Motor  Car  for..  213 
Telegraph  for  Learners,  Cheap   553 
Telegraph  Line,  One- Wire  1012 
Telegraph  System,  The  Future   410 
Telegraph  Wires,  Cavalry  Horses  Used  as   971 
Telegrapher,  Blind  Operator  Expert   976 
Telephone  Apprentice,  English   422 
Telephone  from  Moving  Train   354 
Telephone  in  Cactus  Center  (Verse)   256 
Telephone  Instrument,  To  Hand  to  Another. ..  .1202 
Telephone,  Invented  the   861 
Telephone  Line  Up  Mountain   130 
Telephone  Lines,  Party,  Privacy  on   307 
Telephone  Number  on  Cow   849 
Telephone  Over  the  Missouri   Ill 
Telephone  Poles,  Average  Weight  of   448 
Telephone  Receiver,  Home-Made   253 
Telephone  Saves  Lives   181 
Telephone,  Song  by,  Gets  Position   856 
Telephone  System,  New,  for  Offices   652 
Telephone  Trouble,  Curing  a   474 
Telephone  "Trouble"  Line,  Genuine   636 
Telephone,  Utility  of  the   10S 
Telephone  Wire,  Thieves  Steal   630 
Telephone  Wires,  Strength  of   404 
Telephones,  Pocket   328 
Telephones,  Wireless  for  Atlantic  Squadron. ..  .1206 
Telephoning  Through  Your  Chest   444 
Telescope,  Farmer's  Boy  Builds  and  Discovers a  Comet  1109 
Telescope  Line   440 
Telimeter   908 
Temper,  Easy  Way  to   789 
Temperatures  of  Flames   451 
Tempering  Bath,  Oil  1117 
Tempering  Color  for  Tools   888 
Template  for  Drawing  Machine  Handles..   240 
Templates.  Celluloid  Drawing  for  Draughtsmen  781 
Teredo  Attacks  Logs  1296 
Theater,  Floating   867 
Theater,  Mexican  Government  1102 
Theater,   Negro   279 
Thread  Chaser  for  Tool  Steel   665 
Threads,  To  Tighten  in  a  Cap   656 
Three-Horse  Evener  for  Use  Without  a  Tongue.  1235 
Tie,  Concrete,  Failure   559 
Ties,  Concrete  Railway   120 
Ties,  Concrete-Steel  1362 
Ties,  Steel,  Feared   416 
Tile  Floor,  How  to  Clean  1375 
Time  Switch,  Automatic   673 
Tin  Cans,  Melting  Old,  Profitable   650 
Tin  or  Lead,  Reclaiming  Thick   235 
Tin,  Red  Copper  Bronze  on   540 
Tin  Roof,  Cracked  Seams  on   336 
Tin  Roof  Resists  Fire   232 
Tinfoil,  Market  for  Old  1272 
Tinsmith's  Window  Jack,  Home-Made  1232 
Tire,  Auto,  That  Can't  Puncture   651 Tire  Casings.  How  to  Repair  1229 
Tire  Repair.  Temporary.  How  to  Make  1371 
Tire,  Solid  Auto,  How  to  Make   244 
Tires,  Welding  Wide  1238 
Tire-Testing  Tank,  Emergency  1230 
Tobacco  Stemming  Machine   233 
Tongs  for  Handling  Fuses,  Home-Made  1009 
Tongs  for  Pulverizer  Discs   443 
Tow-Lines.  Breaking  Point  of  1208 
Tool  Chest,  Carpenter's,  How  to  Make  1365 Tool  Holder   662 
Tool  Holder,  Handy  1233 
Tool  Steel.  How  Made   800 
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Tool  Stores,  Junk   109 
Tool  Table,  Blacksmith's  1111 Torpedo  Boat,   Aerial   523 
Torpedo  Boat,  New   969 
Torpedo  Boat,  Latest  French   749 
Torpedoes.  Effective  Range  of   431 
Tower  of  Babel,  Second   432 
Tower  Wagon,  Motor   624 
Town,  Moved  in  Kansas   158 
Track  Laying  Machine   908 
Track,  Rough,  Machine  Records   980 
Track  Tamping  Machine   763 
Tracing  Cloth,  To  Print  on  with  Rubber  Stamp.  1228 
Tracing  Paper,  An  Excellent   448 
Traction  Engine,  Home-Made,  with  Many  Uses  520 
Traction  Engine,  Removing  Mired   777 
Traction  Engines  in  Lumber  Trade   855 
Traction  Engines  in  African  Jungles   977 
Traction  Engines,  Interesting  Work  of   526 
Traction  Train,  Long   76S 
Traction  Trencher,  Novel  1386 
Train  and  Barn,  Race  Between   682 
Train  Caller,  Mechanical   973 
Train,  English   Royal  1081 
Train,  Fifteen  Cents  Ties  Up   157 
Train  Order  Light.  Engineer's   121 Train,  Renard  Road   629 
Train  Speed  Indicators.  20,000  in  Europe   757 
Train  Swept  Away  in  Vanishing  River  1402 
Trains,  Fast,  Five  Cars  Limit  of   652 
Trains.  Trackless,  for  Rural  Districts   531 
Traitor  Smothered  in  Flour  1293 
Tramway,  Aerial,  Over  Lake  Michigan  1335 
Transferring  Dimensions   339 
Transmission  Lines,  Sodium   556 
Trap  Valve,  Water  Closet,  Repairing  1234 
Tree  Stood  Without  Roots   433 
Tree,  $1,000,  Made  Firewood  of   258 
Trees,  Burning  Inscriptions  on   553 
Trees,  Railroad  Plants   409 
Trestle  Leg,  Holding  Up  while  Working  Under.  1373 
Trip-Hammer,  Shop-Made   548 
Trolley  Line,  Chicago  to  St.  Louis   742 
Trolley,  Safety,  for  Railroad  Crossings   321 
Trolley  Wheel,  Design  for   347 
Tunnel.  Big.  at  Detroit   903 
Tunnel,  English  Channel,  Defeated   523 
Tunnel.  Enlarging  in  Scotland   981 
Tunnel,   Floating  Mammoth  1205 
Tunnel,  Machine  that  Lines  1104 
Tunnel  on  Piles   857 
Tunnel,   Rhone-Marseilles   1388 
Tunnel,  The  English  Channel   212 
Tunnel,  Under  Detroit  River,  Twin-Tube  Sec- 

tions for   1347 
Tunnel  Under  East  River  Completed  1216 
Tunnel— $12,000,000  for  a  Short  Cut   634 
Tunnels  Built  Above  Ground   303 
Turbine,    Large   Steam   331 
Turbine  Ships  in  Commission  1345 
Turning  Tools,  Hand,  Handle  for  1363 
Turtle  "Sea-Mystery"  Captured  1032 Twine,  Postoffice,  Substitute  for  Wanted   867 
Typewrite  1,000  Words  a  Minute,  Machine  to..  1084 
Typewriter  Writes  Words  at  Single  Stroke   962 
"Typhonoide,"    Queer   Craft  1225 

U 
Umbrella,   A   Folding   645 
Umbrellas,  To  Double  Life  of  1082 
Underground  Railroads,   London"s   533 

V 
Vacuum  Is   Insulator   209 
Vacuum,    400-Lb.    Kills   796 
Valve,  Largest  Double  Gate   421 
Valve,  Safety,  Made  from  Check  Valve   657 
Valves,  Repairing  Leaky   881 
Varnish.  Can,  To  Make   551 

Varnish,  Old,  To  Remove   660 
Varnish,   To  Remove   893 
Varnishing  Kalsomined  Surface   440 
"Varyag,"  How  Raised   870 
Vases  with  Side  Openings   229 
Vault,  Escape  from  a   847 
Vehicle   Design    669 
Vehicles,  Horse-Drawn,  in  United  States   132 
Ventilating  a  Cold  Dry  Storage  Room   785 
Ventilation,    Poor,    Simple   Test    Shows  Dan- 
ger of   1341 

Ventilators,  Queer,  in  Indian  Cars   316 
Ventriloquist   Got   Even   934 
Vest,  Life-Saving    232 
Vineyard  Machine,  Prizes  for   564 
Vise,  Common,  To  Use  as  Pipe  Vise  1003 
Voice,  Longest  Distance  Transmitted   776 
Volcano,  Auto  Road  Into...  1106 
Volcano,  Photographing  a   421 
Volcano,  Plan  to  Dig  Into  a  Live   305 
Vowel  Sounds,  Machine  Produces   861 

W 
Wabble  Saw  Kink   441 
Wagon  Boxes,  Raising  Device  for   146 
Wagon,  Contractor's  Feeding   904 
Wagon   Spring,    Simplest  1333 
Wagon  Trains,  Hauling  with  1089 
Wagon  Wheel  Nut,  Temporary  1367 
Wagon  Wheel  Spokes,  Loose,  How  to  Tighten.  .1372 
Wallpaper,  China  Sheets  Instead  of   436 
Wallpaper  Cost  Millions   521 
Wallpaper,  Colonial,  Revived   992 
Wallpaper  Poisons  Man's  Wives   700 Wallpaper,   Rendering  Washable   666 
Walls,  Damp-Proof  Coating  for   660 
Walls,  Painted,   To  Clean   664 
Warship,  Picking  the  Bones  of  a  1360 
Warships,  British,  Sold   624 
Warships,  20  Miles  of  1136 
Washing  Machine,  Overhead   983 
Wasp  Killing  Scissors   869 
Waste  of  the  World  Materialized  1282 
Waste,  Our  Reckless  >,   172 
Watch,  Blind  Man's,  To  Make..   336 Watch  Chains,  Gold  or  Silver,  To  Clean   858 
Watch,  How  to  De-Magnetize  1372 
Water,  Boiled,  Making  Palatable   665 
Water,  City,  To  Bring  226  Miles   456 
Water,  Compressing  .  .*   449 Water  Cooler,  Home-Made  1111 
Water  Hammer,  Visible   346 
Water,  Heating  by  Gas   43S 
Water,  Lifting  by  Suction   144 
Water  Main  Bursts,  Big  1132 
Water,  Man  Walks  on   320 
Water  Motor,  Home-Made   793 
Water,  Piping  Across  Mountains  in  Huge  Red- 

wood Pipes   1083 
Water,  Power  of  Falling   158 
Water  Supply  of  London,  Annual   771 
Water  Supply  System   996 
Water  Trough  Costs  $250  1205 
Water  Walking  Bet,  Wins   431 
Water,  Wasting    138 
Water  Wheel  Drainage  Not  New   1280 
Water  Wheel  Drainage  in  England  1396 
Water  Wheel,  Huge,  Drains  Marsh  1086 
Waterway,  Deep,  Chicago  to  St.  Louis   675 
Waterway.  Montreal  to  New  York   210 
Waves,  Will  Compressed  Air  Stop   878 
Wax  Fillets,  Tool  for  Shaping  1364 
Weed  Burner,  Mammoth  Gasoline  1201 
Weeds,  Salt  Water  to  Destroy  1264 
Welding  Compound    670 
Well,  Artesian,  Runs  Electric  Light   651 
Wells,  Deep,  that  Fill  the  Sea  1165 
Whale  Leather  for  Gloves   857 
Whales  Still  Hunted  1214 
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Wheat  Crop,  Graphic  Illustration  of   979 
Wheel,   Boring  Hole  Through   877 
Wheel,  Emergency  Repair  for  Broken   240 
Wheel,  How  to  Put  Brass  Cogs  in  1007 
Wheel  Stuck  on  Shaft,  To  Remove   446 
Wheels,  Nation  on   132 
Whistle,  Biggest  in  the  WTorld   646 
Whistle,   Motor-Boat   1083 
Whistle,   "Nightingale"   Automobile   623 Whitewash,  How  to  Make  a  Durable  1372 
Why  Johnson  Wasn't  Fired   262 Wind  Curtain    791 
Windmill,  Musical   1011 
Windmill  Quadrant,  How  to  Make  1114 
Window  Blinds,  Vertical  Sliding   979 
Window  Closer,  Electric   238 
Window  Shades.  How  to  Color  Old  1113 

Window  Ventilator,  Collapsible.."  1108 Windows,  Shop,  Device  for  Opening   338 
Wipe  Joint  Machine   869 
Wiped  Joint  in  Cable  Splicing,  How  to  Make..  1119 
Wire,  Another  Way  to  Ground  1001 
Wire,  Copper,  Tensile  Strength  of   345 
Wire  Fence,  Gate  for   663 
Wire  Hoist.  Line  1007 
Wire  Reel,  Handy,  How  to  Make   1368 
Wire  Rope  Splicing  1240 
Wire  Straightener,  How  to  Make  1120 
Wire  Stretcher,   Ready   547 
Wireless  Dream    864 
Wireless,  High-Speed,  Experiments  in  1212 
Wireless  Outfit,  Portable   153 
Wireless  Overland  Record    531 
Wireless,  Poulson,  Progressing   675 
Wireless  Reports  Lost  Bather  Saved  1344 
Wireless  Station,  Eiffel   436 
Wireless  Station,  Killed  in  1390 
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BICYCLE  BOATING  GREAT  SPORT 

These  Machines  Will  be  Seen  in  Large  Numbers  This  Year 

The  bicycle  boat 
which  in  one  form 

and  another  has  ap- 
peared at  intervals 

during  the  past  10 

years,  seems  likely  to 
become  quite  popular 
next  season.  The 
ease  with  which  a 

small  gasoline  motor 
can  be  adapted  as  the 

motive  power,  thus 

making  a  water  "mo- 
torcycle," opens  up  a 

new  type  of  outdoor 

sport  which  has  great 
possibilities. 
A  recent  bicycle 

boat  built  by  a  stage 
carpenter  in  New 
York  is  shown,  and 
will  prove  suggestive 
to  any  of  our  readers 
who  wish  to  build 
one  for  themselves. 
This  machine  is  8  ft. 

long,  5  ft.  wide,  is  re- 
versible, and  weighs 

60  lb.  The  propeller 
is  a  10-in.  wheel ;  3- 
bladed.  Provision  is 
made  for  a  small  sail 
to  be  carried  by  a 
tube  attached  to  the 
head  of  the  frame. 
This  boat  will  be 

equipped  with  power  and  exhibited  at 

the  sportsmen's  show  in  New  York. 
The   pontoons   are   of  galvanized 

The  Bicycle  Boat  is  as  Handy  and  Safe  on  Water  as  the  Ordinary 
Bicycle  is  on  Land.  A  Small  Motor  can  be  Easily  Attached,  Afford- 

ing a  Speed  of  10  Miles  an  Hour. 

iron  which  can  be  made  at  any  tin- 
shop  ;  those  in  the  illustration  are  each 
4  ft.  long. 
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OYSTER  FISHING  BY  MACHINERY 

Instead  of  the  tedious  operation  of 
manipulating  the  old-fashioned  oyster 
tongs,  which  resemble  two  rakes 
hinged  together,  the  shell-fish  are  now 

The  Old  and  New  Way 

brought  up  at  the  rate  of  3,000  bu.  a 

day  by  means  of  dredges.  The  mod- 
ern oyster  boat  shown  in  the  illustra- 

tion is  equipped  with  four  dredges 
operated  by  a  100-hp.  gasoline  engine, 
which  is  also  used  for  propelling  the 
boat  when  not  running  the  dredges. 
The  boat  has  a  carrying  capacity  of 
3,500  bu.  of  oysters. 

RAILROAD  AUTOMOBILE  TRIP 

Chas.  J.  Glidden  with  his  wife  and 
party  of  friends  are  making  the  trip 

Auto  Leaving  Chicago 

from  Chicago  to  the  City  of  Mexico 
on  railroad  tracks,  his  auto  having 
been  equipped  with  heavy  flanged  iron 
wheels.  The  machine  will,  of  course, 
furnish  its  own  power,  and  the  car 
will  run  as  the  second  section  of  a 

through  passenger  train  under  orders 
from  the  train  dispatchers.  Two 
years  ago  Mr.  Glidden  made  the  trip 
from  Chicago  to  the  Pacific  coast  in 
the  same  manner  and  found  no  diffi- 

culty in  keeping  up  with  the  passen- 
ger train  ahead.  The  steering  gear 

is  fastened,  as  the  flanges  guide  the 
car. 

 ♦  •  ♦  

OIL  BURNER  FOR  RANGES 

By  means  of  a  new  device  oil  and 
water  can  be  burned  as  fuel  for  cook 

stoves.  The  plan  includes  a  tank  di- 
vided into  two  compartments ;  one  of 

which  contains  the  oil,  the  other 

water.    Small  pipes  lead  to  the  burn- 

Oil=Water  Burner 

ers  in  the  stove.  The  oil  pipe  is  first 
opened  quickly,  heating  the  vaporizer 
in  which  the  oil  and  water  are  con- 

verted into  gases  and  mixed.  An  in- 
tense heat  is  produced  which  can  be 

regulated  as  desired.  The  process  is 

perfectly  safe  and  can  easily  be  ap- 
plied to  any  stove. 
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MOTORCYCLE  RIDES  A  WALL 

A  most  remarkable 
demonstration  was 
made  on  a  race  track 
in  Paris  where  two 
motorcycl  e  s  were 
running  at   50  miles 
an  hour.     Owing  to 
an  accident  to  one  of 
the  machines  its  rider 
was  thrown,  and  to 
avoid    running  over 
him,  the  other  rider  I 
turned  his  machine  so 
suddenly  that  it  left  ; 
the  track  and  climbed  j 
the  palisade.      After  ; 
running  100  ft.  with 
the  rider  and  machine  j 
in  a  position  almost 
horizontal,    the  mo- 

torcycle ran  off  the 
palisade   and   literally  Motorcycle  Rides  on  a  Wall 
rode  on  the  breasts  of 

the   spectators,   two   of   whom   were  killed  and  many   seriously  injured. 

 ♦  •  ♦ — ; — 

POSTAGE  RATE  SHOULD  BE  REDUCED;  NOT  RAISED 

Some  personal  interest,  thought  by  many  to  be  the  express  companies  who  would  benefit 
several  million  dollars  a  year  by  the  proposed  change,  has  induced  Congress  to  appoint  a 
" postal  commission"  which  is  expected  to  report  at  the  present  session.  The  Postoffice 
Department,  through  Mr.  Madden,  recommends  an  increase  from  the  present  rate  of  1 
cent  per  pound  on  newspapers  and  magazines  to  4  cents  per  pound.  Not  10  per  cent  of 
the  publishers  could  pay  the  new  rate,  which  means  there  would  be  a  big  advance  in  all 
subscription  prices, — and  the  people  ivill  have  to  pay  the  bill. 

By  a  system  of  book-keeping  which  no  business  concern  would  tolerate,  an  apparent 
"deficit"  is  made  each  year,  and  it  is  proposed  to  make  the  publishers  pay  this.  There 
is  no  actual  deficit.  The  free  matter  carried  for  other  branches  of  Government  amounts 
each  year  (according  to  Postoffice  Department's  own  figures)  to  more  than  the  "deficit." 

The  37,000  rural  free  delivery  routes — which  have  reduced  insanity  among  farmers  40 
per  cent  in  10  years,  and  which  are  rapidly  becoming  self-sustaining — this  rural  delivery 
alone  costs  this  year  $26,000,000,  and  represents  a  temporary  loss  of  more  than  the  alleged 
' '  deficit, ' '  but  is  worth  to  the  nation  twice  its  cost. 

Canada  carries  its  newspaper  mail  at  y±  cent  per  pound  within  300  miles  and  at  y% 
cent  beyond  that,  and  cleared  $490,000  last  year. 

The  proposed  raise  in  the  price  of  the  reading  matter  of  the  nation  is  an  outrage  on 
the  people.  It  is  to  be  hoped  the  "consideration  of  the  question"  will  be  forced  to  the 
root  of  the  matter,  which  ought  to  result  in  an  entire  revolution  in  postal  methods  and 
administration. 

We  are  credibly  informed  that  on  a  passenger  train  leaving  Chicago  every  night  there 
are  two  express  cars  for  which  the  express  company  pays  $200  per  trip.  On  the  same 
train  are  two  mail  cars  for  which  the  Postal  Department  pays  $700  per  trip  for  the  same 
service  and  the  same  distance. 

That  there  is  no  actual  deficit  under  such  conditions  shows  how  profitable  are  the 
present  rates  of  postage,  and  that  instead  of  a  raise  there  should  be  a  decrease,  both  in 
the  letter  postage  and  newspaper  rates. 

The  people  do  not  ask  for  the  change. 
Then  who  does? 
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PASSING  OF  THE  WOODEN 
FREIGHT  CAR 

And  the  Wooden   Passenger   Coach   Should  Go 
With  It 

The  statement  is  made  that  owing 
to  the  scarcity  and  consequent  high 
price  of  lumber,  the  wooden  freight 
car  being  turned  out  at  contract  shops 
is  greatly  inferior  in  quality  to  those 
of  a  few  years  ago.  The  wood  is  full 
of  sap  and  before  the  car  really  gets 
into  service  posts  and  boards  show 
shrinkage.    The  Railway  Age  says : 

"Even  the  paint  on  a  modern  box 
car  is  a  fugitive  mixture  of  mineral 
pigment  and  gasoline,  slushed  on  with 
a  wide  brush  and  soon  to  evaporate 
and  leave  a  dry  powder  to  be  washed 
off  by  the  rain.  The  soft  wood  when 
left  unprotected  will  more  rapidly  de- 

cay unless  it  receives  a  better  cover- 
ing at  the  home  shop. 

"The  manager  who  considers  the 
purchase  of  wooden  cars,  on  account 
of  a  slender  appropriation  and  the  de- 

sire to  have  as  large  an  equipment  as 

possible,  must  reckon  with  the  disad- 
vantages above  mentioned  if  he  builds 

for  the  future.  The  wooden  car  is 
constantly  growing  poorer  in  quality 
and  the  average  life  will  be  much  less 
than  that  indicated  by  figures  ob- 

tained from  the  cars  in  use  prior  to 

the  age  of  steel." The  years  of  the  wooden  passenger 
car  are  likewise  numbered.  Hundreds 

of  passenger  cars  are  in  service  to- 
day which  in  a  wreck  would  crush 

like  eggshells  and  burn  like  tinder 
just  as  some  of  them  did  on  Novem- 

ber 12  on  the  Baltimore  &  Ohio  rail- 
road. While  the  collision  was  due  to 

inexcusable  carelessness,  which  the 

use  of  steel  cars  would  not  have  pre- 
vented, no  one  will  believe  that  the 

ioo  or  more  victims  who  were  pinned 
down  by  timbers  and  slowly  roasted 
to  death  would  have  lost  their  lives  in 
a  modern  steel  car.  There  might 
have  been  some  broken  limbs,  but  a 
steel  car  never  cremated  anybody. 
Cities  prohibit  the  use  of  bad  boilers 
and  stop  the  operation  of  dangerous 
passenger  elevators,  and  in  other 
proper  ways  protect  the  public,  and  it 
is  not  expecting  too  much  that  before 
a  great  while  the  Federal  Government 
will   make   the   penalties   for  using 
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rickety  old  passenger  cars  so  severe 
that  railway  officials  will  not  then  risk 
their  own  liberty,  nor  the  lives  of  the 
public  as  at  present. 

Certain  trains  on  some  of  the  better 
roads  are  now  made  up  of  cars  in 

which  the  coaches  are  nearly  as  safe 
as  the  heavy  sleepers,  but  on  occa- 

sion the  best  of  them  run  out  old 
traps  that  are  ready  to  fall  to  pieces, 
and  with  some  the  offense  is  an  hour- 

ly one  every  day  in  the  year. 

MAGAZINE  FOR  THE  BLIND 

Nearly  1,000  books,  with  editions 
which  total  256,000  volumes,  have 
been  printed  in  raised  letters  for  the 
blind  by  the  Moon  Society  of  Lon- 

don, established  in  1847.  The  books 

include  bibles,  poetry,  biography,  his- 
tory and  text  books,  issued  in  400  lan- 

guages. The  Moon  Society  has 
branch  free  circulating  libraries  in 
Great  Britain  and  its  possessions — 
which  last  year  loaned  100,000  vol- 

umes— and  in  this  country  in  New 

with  ink,  a  special  embossing  press  is 
employed,  a  process  necessarily  some- 

what slow  and  painstaking.  The  let- 
ters are  %  in.  high  and  raised  about 

1/16  of  an  inch,  with  plenty  of  space 
between  the  lines,  which  instead  of 
all  reading  from  left  to  right,  weave 
back  and  forth.  All  titles,  and  the 
first  line  of  each  article,  and  after 
that  every  other  line  reads  from  left 
to  right :  the  other  lines  from  right 
to  left.    The  large  parentheses  at  the 
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Reduced  Reproduction  of  Part  of  Page  of  Moon's  Magazine.   Translation  of  First  Three  Lines Reads  as  Follows: 
RIP  VAN  WINKLE  .  . 

A  POSTHUMOUS  WRITING  OF  DIEDRICH  KNICKER 
.  .  GNIVRl        NOTGNIHSAW         YB  REKCOB 

York,  Boston,  Cincinnati,  Chicago, 
Philadelphia,  Washington  and  Sac- 
ramento. 
Two  years  ago  the  late  Dr.  Wm. 

Moon,  founder  of  the  society,  and 
himself  blind  for  70  years,  started  a 
monthly  magazine  for  the  blind,  the 
pages  being  11  in.  by  13  in.,  with  a 
table  of  contents  on  the  front  cover. 
This  magazine  is  now  conducted  by 
his  daughter,  Miss  Moon,  and  edited 

by  his  son,  Dr.  R.  C.  Moon  of  Phila- 
delphia, Pa. 

Instead  of  printing  from  the  type 

ends  of  lines  guide  the  finger  to  the 
line  below. 

A  similar  monthly  magazine  will 
shortly  be  issued  in  this  country,  un- 

der the  direction  of  Walter  G. 

Holmes,  of  New  York  City,  neces- 
sary funds  having  been  donated  by 

Mrs.  Wm.  Ziegler.  The  magazine 
will  be  sent  free  on  request  to  any 
blind  person  who  can  read  the  raised 
letters.  Those  who  cannot  read  will 

be  sent  free  alphabets  and  instruc- 
tions, from  which  they  can  quickly 

learn,  if  apt. 
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PROPOSED  NEW  CITY  ROADWAY 

Cross  Section  of  Commercial  Roadway 

There  Are  Six  Distinct  Roads 

LARGE  CONSTRUCTIONS  COST 
LIVES 

The  construction  of  any  large  en- 
gineering undertaking,  such  as  tall 

buildings,  large  dams,  railroads,  etc., 
includes  as  one  of  the  costs  a  definite 
loss  of  human  lives.  In  other  words 
when  a  big  skyscraper  is  planned  the 
engineers  can  reckon  the  number  of 
lives  it  will  probably  cost  while  the 
building  is  yet  on  paper.  During  the 

past  year  in  Chicago  alone  34  work- 
men have  been  killed  while  engaged 

in  erecting  large  buildings,  and  113 
more  were  seriously  injured.  Danger 

lurks  all  along  the  line,  and  the  death- 
causes  ranged  from  a  bucket  falling 
on  a  man  at  the  bottom  of  a  founda- 

tion caisson  .100  ft.  deep,  to  falls  from 
the  top  of  the  same  building  to  the 
street,  a  drop  of  from  200  ft.  to  300  ft. 

Eiffel,  of  tower  fame,  declares  the 
average  death  loss  is  one  life  to  each 
$250,000  of  cost  of  the  construction. 

A  plan  for  a  commer- cial highway  is  proposed 
along  the  lines  shown  in 
the  illustration. 

There  are  six  distinct 

roadways :  two  for  ani- 
mal traffic,  two  for  gen- 
eral auto  traffic,  and  two 

for  commercial  auto- 
traffic.  The  three  ave- 

nues on  each  side  are  for 
travel  in  one  direction 

only,  the  other  three  for 
use  in  the  opposite  direc- 

tion. Pedestrians  use 

sidewalk  on  extreme  out- side. 

Electric  light  poles  to 

be  placed  in  the  middle,  and  each  ave- 
nue separated  from  the  next  by  a  con- 

crete curb.  The  extreme  width  of 
street  is  120  ft.  including  footpaths. 
The  design  is  copyrighted  by  H.  D. 
and  F.  P.  Layman. 

SUBMARINE  "LUTIN"  RAISED 

The  ill-fated  French  submarine, 

"Lutin,"  which  sank  in  150  ft.  of 
water,  has  been  raised,  and  the  bodies 
of  the  crew  of  fourteen,  recovered. 

A  floating  dry  dock  was  lowered  be- 
low the  water  line,  and  the  submarine 

attached  by  heavy  chains.  The  dock 
was  then  raised  by  emptying  her 
water-tanks,  and  dock  and  submarine 
towed  into  port. 
An  English  inventor  now  offers  a 

detachable  compartment  in  which  sev- 
eral persons  could  escape,  if  the  sub- 

marine is  fortunate  enough  to  land  on 
the  bottom  in  such  a  position  that  the 
compartment  can  be  released. 
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The  great  typhoon  of  September  18,  1906,  at  Hong  Kong  was  remarkable  as  the  only  one 
on  record  which  came  without  warning.  Thousands  of  lives  were  lost,  while  the  money  loss 
ran  into  millions,  says  the  Illustrated  London  News.  The  vessel  at  the  top  is  the  British 
vessel  "Phoenix";  the  other  wreck  shows  the  remains  of  the  French  destroyer  "Fronde." 

SAWED  STEEL  BAR  WITH  YARN 

What  the  drop  of  water  does  to  the 
hardest  stone  is  only  a  circumstance 
to  what  a  thread  of  yarn  can  accom- 

plish. Major  McClaughry,  warden 
of  the  Federal  prison  at  Ft.  Leaven- 

worth once  found  a  prisoner  who  was 
supposed  to  be  pounding  stone,  work- 

ing away  at  one  of  the  bars  to  an  out- 
side window.  The  man  finally  ad- 

mitted what  he  was  doing  and  was  in- 
duced to  give  a  demonstration. 

A  grating  of  the  same  description 

was  placed  in  his  cell  and  a  guard  sta- 
tioned over  him  to  exact  the  proof  of 

the  statement.  With  the  limestone 
dust  and  silicate  from  the  stone  pile, 
the  yarn  from  his  sock  and  a  little 
water  this  man  cut  the  Bessemer  steel 
bar  in  eighteen  working  hours.  With 
some  fine  emery,  a  chalk  line,  and  two 
wooden  handholds  to  save  his  fingers 
he  made  the  other  clean  cut  of  the  bar 
in  five  hours,  proving  the  matter  to 

the  guard's  satisfaction. 
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UTILITY  OF  THE  TELEPHONE 

Of  all  the  applications  of  electricity 
the  telephone  is  most  used  by  the  peo- 

ple. While  the  telegraph  cannot  now 
be  spared,  the  masses  use  it  only  in 

Jeweled  Telephone  Used  by  Queen  of  Spain 

emergencies  where  the  mails  are  too 
slow.  The  telephone  is  in  the  home 
and  much  of  its  service  is  common- 

place, though  useful.  The  latest  phase 
is  the  discussion  by  the  Roman  Cath- 

olic clergy  as  to  the  propriety  of  em- 
ploying the  telephone  for  the  recep- 

tion of  confessions  where  conditions 

prevent  the  member  from  coming  in 
person  to  the  priest. 

New  Fruit  Paring  Knife 

The  latest  in  a  fruit  knife  for  table 

use  is  a  radical  change  from  the  time- 

Cuts  Very  Fast 

honored  style.  The  improved  form 
will  cut  twice  as  fast  and  twice  as  thin 

as  an  ordinary  knife.  It  operates  on 
the  principle  of  a  safety  razor.  For 
use  in  preparing  vegetables  and  fruit 
for  cooking  it  is  said  to  be  a  great 
saver  in  both  time  and  material. 

CAPE  TO  CAIRO  TELEGRAPH 

The  longest  telegraph  line  in  the 
world,  the  idea  of  the  late  Cecil 
Rhodes,  lacks  less  than  i,ooo  miles  of 
completion.  The  distance  is  5,600 

miles.  Through  jungles,  across  des- 
erts, over  vast  chasms,  in  the  face  of 

the  most  difficult  obstacles  engineers 
have  ever  encountered,  the  work  has 
been  carried  on  for  eight  years.  Part 
of  the  gap,  about  400  miles,  is  through 
jungles  where  no  white  man  has  ever 
penetrated,  and  at  present  is  acknowl- 

edged as  too  difficult  to  cross.  The 
gap  will  be  worked  by  wireless  and 

Building  the  Line 

the  rate  over  the  entire  line  will  be 

only  25  cents  per  word. 
For  hundreds  of  miles  wooden  poles 

were  destroyed  by  insects  and  hollow 
iron  poles  weighing  160  lb.  had  to  be 
substituted.  Even  these  are  frequent- 

ly broken  by  elephants  rubbing  against 
them.  Among  some  of  the  African 
tribes  small  pieces  of  wire  pass  for 

money  which  is  another  cause  of  trou- 
ble. Wild  beasts,  savages,  serpents 

and  pestilence  have  joined  forces  to 
hold  back  the  enterprise,  but  each  in 
turn  has  been  overcome. 



POPULAR  MECHANICS  109 

JUNK  TOOL  STORES 

Second = Hand  Tool  Stores,  Chicago 

In  every  large  city  will  be  found 
one  or  more  places  where  second- 

hand or  junk  tools  are  sold.  Tools 
of  all  descriptions,  adapted  to  every 
branch  of  mechanics,  can  be  bought 

at  prices  ranging  from  I  cent  up ;  a 
good  sized  paint  brush  brings  2  cents, 
a  carpenter's  hammer  5  cents,  a  pick 
or  shovel  25  cents,  a  rip  saw  10  cents, 
and  so  on.    The  average  price  is  less 
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than  one-tenth  what  the  new  article 
would  cost  at  a  hardware  store,  and 
often  just  as  useful  as  a  new  one. 
Some  of  the  stuff  in  the  motley  collec- 

"A  Paint  Brush,  2  Cents" 

tion  comes  from  unredeemed  pawns, 
some  from  junk  dealers  and  a  good 

deal  from  parties  of  whom  "no  ques- 
tions are  asked."  Frequently  quite valuable  tools  and  instruments  can 

be  had  for  a  mere  song,  as  the  most 
of  the  customers  want  the  tools  of 

ordinary  use  requiring  less  skill  to 
handle. 

INVALID  S  MOTOR  CHASR 

Invalids  who  are  able  to  go  out  of 
doors,  and  who  have  the  use  of  their 
hands,  will  be  interested  in  the  latest 
novelty,  the  motor  chair. 

Comfort  and  Ease  of  Operation 

It  is  in  reality  a  motor  tricycle  and 
is  designed  for  the  use  of  cripples  or 
invalids  who  are    not  incapacitated 

from  taking  care  of  the  machine. 
Power  and  speed  necessarily  have 
been  subordinated  to  the  demands  of 

comfort  and  from  the  side  its  appear- 
ance differs  very  slightly  from  that  of 

the  ordinary  wheeled  chair.  Liberal 
sized  pneumatic  tires  are  used  on  the 
rear  wheels,  which  are  about  28  in. 
in  diameter,  but  the  steering  wheel  is 
of  such  diminutive  size  that  any  at- 

tempt to  speed  the  machine  would  re- 
sult disastrously.  This  wheel  has  a 

small  solid  rubber  tire. 

The  motive  power  consists  of  a  4^- 
hp.  air-cooled  gas  engine,  mounted  on 
the  rear  axle  at  an  angle  tilted  back- 

ward from  the  vertical.  Instead  of 

driving  directly  to  the  axle  or  driving 
wheels,  however,  a  variable  speed 
gear,  affording  a  range  of  5  to  15 
miles  an  hour,  is  interposed.  A  spe- 

cial form  of  foot  brake  acting  directly 
on  the  motor  shaft  is  provided. 

It  is  a  French  invention  not  yet  on 
the  American  market.  Some  enter- 

prising Yankee  would  doubtless  do 
well  with  such  a  specialty.  Just  be- 

fore the  St.  Louis  exposition,  a  simi- 
lar chair  motor,  only  operated  by 

storage  battery,  for  carrying  two  pas- 
sengers, was  proposed  and  a  few  were 

constructed.  We  published  a  picture 
of  the  chair  and  several  hundred  in- 

quiries were  received  indicating  a  sur- 
prising interest  in  the  device.  The 

company  seeking  the  concession,  how- 
ever, failed  to  carry  out  its  plans. 

PAPER  FROM  EGYPTIAN  PAPY= 

RUS 

A  London  syndicate  will  have  100,- 
000  tons  of  Egyptian  papyrus  plant 
ready  to  ship  to  its  paper  mills  within 
the  next  six  months.  This  revives  an 
industry  which  has  been  extinct  for 
over  1,000  years.  A  long  search 

finally  located  a  few  plants  in  Pales- 
tine which  were  transplanted  into 

Egypt  and  cultivated.  The  twentieth 
century  seems  to  find  frequent  occa- 

sion to  learn  from  the  vast  treasure 

house  of  knowledge  of  that  remark- 
able people. 
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shoulder  to  shoulder  on  one  of  them, 
from  breech  to  muzzle.  Each  shell 

weighed  850  lb.  and  left  the  gun  at  a 
speed  of  5  miles  a  second.  Could  this 
rate  of  travel  be  maintained  the  shell 
would  travel  from  London  to  New 
York  in  90  minutes,  and  go  around 
the  world  in  less  than  13  hours. 

The  energy  generated  by  these  guns 
is  estimated  to  be  50,000  tons  for 
each  gun,  at  the  muzzle ;  or  for  the 
broadside  of  8  pieces  a  total  of  400,- 
000  tons.  The  discharge  caused  the 

"Dreadnaught"  to  move  sideways  a 
distance  greater  than  her  own  beam, 
and  to  list  heavily,  while  the  vacuum 
produced  temporary  cyclones  around 
each  gun. 

A  grand  boulevard,  10  miles  in 
length,  leading  from  the  gates  of  Paris 
to  St.  Germain,  is  planned  to  be  con- 

structed in  Paris  at  a  cost  of  $2,000,- 
000.  There  will  be  an  electric  rail- 

way under  the  avenue,  a  drive  on  one 
side,  a  motor  car  track  on  the  other, 
two  cycling  tracks  and  two  footpaths. 

TELEPHONE  OVER  THE  MIS- 
SOURI 

Owing  to  the  constantly  changing 
bottom  of  the  Missouri  river  a  cable 
is  not  considered  practical  and  the 
telephone  wires  connecting  Council 
Bluffs  and  Omaha  are  suspended  from 
a  steel  tower  on  each  bank,  no  ft. 

high.  These  towers  are  built  of  gal- 
vanized iron  and  each  will  sustain  a 

strain  of  20  tons.  The  guy  ropes  are 
carried  back  700  ft.  and  anchored  to 
heavy  concrete  blocks.  »  ♦  ♦  

ALCOHOL  FIRE  RISK  SMALL 

Very  little  fire  risk  is  involved  in 
the  handling  and  use  of  denatured 
alcohol.  The  benzine  used  will  be  a 

hydrocarbon  obtained  either  from 
petroleum  or  coal  tar  having  a  specific 
gravity  of  not  less  than  8.00  and  a 

boiling  point  of  not  less  than  1500  C, 
and  will  be  no  more  dangerous  in 
point  of  fire  risk  than  the  alcohol 
itself. 
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MOVED  TALL  LIGHTHOUSE  BY  BOAT 

Lighthouse  Partly  on  Boat 

CONDUITS  FOR  HIGH  VOLTAGE 
TRANSMISSION 

One  of  the  problems  which  is  en- 
gaging the  study  of  electrical  engi- 

neers is  the  solution  of  a  suitable 
cable  and  conduit  necessary  for  high 
voltage  transmission.  At  present 
practically  all  the  high  voltage  lines 
are  carried  in  the  air,  involving  very 
costly  construction,  as  no  chances 
must  be  taken  on  the  lines  going  down 
in  a  storm.  There  are  some  trans- 

mission conduits  in  cities  carrying 
voltages  up  to  10,000,  it  is  true,  but 
the  25,000  to  60,000  volt  lines  are  still 
in  the  air,  with  serious  losses  from 
leakage.  The  Electrical  Review  says 

"the  insulation  thought  to  promise 
best  for  such  cables  is  one  consisting 
of  cloth  tape  properly  impregnated 

with  some  good  compound/' 

Twelve  men  in  four  hours'  time 
moved  the  65-ft.  65-ton  range  light- 

house at  the  Ashtabula,  Ohio,  harbor 

a  distance  of  750  ft.  recently,  to  ac- 
commodate improvements  being  made 

by  the  Pennsylvania  Railroad  Com- 
pany. The  lighthouse  is  a  frame 

structure  covered  with  metal,  18  ft. 
square  at  the  base,  65  ft.  high  and  of 
a  total  weight  of  65  tons,  and  prior 

  to  moving  it  was  not 
dismantled  at  all. 

Jacks  were  placed  un- der the  building  and,  as 
it  was  raised,  four  guy 

ropes  were  used  to 
steady  it.  After  being 
suitably  blocked  up  it 
was  next  placed  on 

rollers  and  by  alternate- 
ly moving  the  building 

and  loosening  and  tight- 
ening the  guy  ropes,  it 

was  soon  deposited  on 
a  lighter  which  lay  in 
the  main  river  right 
next  to  the  dock  on 
which  the  range  light 
stood.  Whether  the 

towering  structure  could  be  held 
steadily  on  the  moving  vessel,  or 
would  overbalance  and  topple  into  the 
water,  was  an  anxious  question. 
Once  on  the  lighter,  however,  it  was 
slowly  moved  along  to  the  new  site 
on  the  end  of  a  concrete  pier.  Then 
it  was  again  blocked  up  and  moved 
on  rollers  to  place,  uninjured  in  any 
respect. 

UNITED  STATES  COPPER  PRO= 
DUCTION 

In  1845  a^  tne  copper  produced  in 
this  country  aggregated  a  scant  100 
tons ;  for  1905  we  produced  over 

90^,000,000  lb. — one  of  the  greatest 
industries  in  the  world.  Of  this  pro- 

duction China  bought  80,000,000  lb. 
The   Lake   Superior  mines  yielded 
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25.5  per  cent;  Montana,  34.9  per 
cent,  and  Arizona  26.2  per  cent.  The 
Arizona  production  will  surprise 
many  of  our  readers. 

The  combined  world's  production 
of  1905  was  701,252  tons,  of  which 
North  America  furnished  502,822 
tons. 

The  United  States  output  for  1906 
is  estimated  to  show  an  increase  of 

70,000,000  lb.  over  the  preceding  year. 

The  first  ferry  line  to  cross  the 
open  sea  will  be  established  on  the 
Baltic  betwen  Germany  and  Sweden. 
The  distance  of  70  miles  will  be  cov- 

ered in  four  hours  and  the  boats  will 
carry  an  entire  train. 

THE  ROTARY  IS  KING 

This  is  the  season  when  those  rail- 
roads which  cross  the  mountains  in 

northern  latitudes  have  their  annual 
battle  against  snow.  The  invention 
of  the  rotary  snow  plow  has  reduced 
snow  blockades  from  days  to  hours, 
and  incidentally  relieved  the  workmen 
of  their  hardest  task  of  the  entire 

year. 
The  rotary  rapidly  eats  its  way 

through  a  drift  that  formerly  had  to 
be  cut  out  in  blocks,  being  too  hard 
to  shovel.  The  power  for  driving  the 

"fan"  is  carried  in  the  same  car,  but 
motive  power  is  supplied  by  a  string 
of  big  locomotives  which  push  it  for- 

ward.. The  illustration  shows  one  of 
the  largest  rotaries  ever  built,  high  up 
in  the  Rockies. 

TO  DAM  THE  SUSQUEHANNA 

A  great  army  of  workers,  2,500  of 
them,  are  working  to  throw  the  great- 

est dam  in  this  country,  and  one  of 
the  largest  in  the  world,  across 
the  swift  waters  of  the  Susquehanna 
river.  The  power  station,  which  will 
use  the  water  power,  will  at  the  time 
of  its  completion  this  year,  be  the 
largest  generating  station  of  its  kind 
in  the  world,  the  output  being  100,000 
hp.,  which  is  greater  than  the  big  plant 
at  Niagara. 

Current  at  high  tension  will  be 
transmitted  to  Baltimore,  40  miles 
away ;  Philadelphia,  60  miles ;  Wil- 

mington, 45  miles;  York,  25  miles, 
and  Lancaster,  18  miles.  The  enter- 

prise will  cost  $10,000,000. 
The  dam  will  be  3,000  ft.  long,  from 

40  ft.  to  75  ft.  high,  and  68  ft.  wide 
at  the  base.    It  will  be  one  vast  solid 

Resting  After  a  Hard  Run 
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block  of  concrete,  of  which  400,000 

yds.  will  be  used.  The  concrete  is  be- 
ing manufactured  at  the  work.  A 

coffer  dam  already  extends  from  one 
shore,  laying  bare  a  section  of  river 
bed  which  is  being  stripped  to  get 
down  to  solid  work  into  which  the 
dam  will  be  anchored.  In  places  the 
river  is  60  ft.  deep. 
When  completed,  the  dam  will  en- 

large the  river  at  that  point  to  a  lake 
10  miles  long,  a  mile  wide,  having  an 
average  depth  of  30  ft.  A  good  sized 
town  has  sprung  into  existence,  with 
hotels,  hospitals  and  stores. 

NEW  THEORY  WHY  WOOD 
WARPS 

HOLDING  DOWN  A  40=STORY 
BUILDING 

A  new  theory  is  advanced  by  hard- 
wood experts  as  to  why  wood  which 

has  been  carefully  kiln-dried,  often 
warps.  It  is  now  believed  that  when 
the  sap  is  dried  out  various  foreign 
substances  other  than  turpentine, 
pitch,  etc.,  remain  in  a  more  or  less 
solid  state ;  and  when  the  wood  is 
moistened  these  substances  absorb 

water,  and  swelling,  cause  warping. 
A  process  is  announced  for  removing 

A  40-story  building,  such  as  is  now 
erecting  in  New  York,  would  seem  to 

be  heavy  enough  to 
hold  itself  down,  and  so 
it  would  be  but  for  the 
terrible  wind  pressure. 
To  counteract  this  force 
great  steel  rods,  3^2  in. 
in  diameter  and  sections 
of  about  10  ft.  each,  are 
carried  down  50  ft.  into 
the  cement  foundations. 
The  rods  are  anchored 

by  plates  and  at  the  top 
converge  in  a  single 
hollow  column  which 
extends  to  the  top  of  the 

building.  The  foundations  for  a  40- 
story  building  are  very  costly,  and 
twice  as  great  as  for  a  20-story 
structure. 

STEEL  HOUSE  BOAT 

Built  Entirely  of  Steel 

the  objectionable  substances,  the  in- 
ventor claiming  a  piece  of  oak  so 

treated  can  be  soaked  in  water  all 

night  without  swelling  perceptibly. 

Salton  Sea,  controlled  at  last  by 
dams  and  soon  to  dry  up,  has  changed 
the  climate  of  its  locality  completely. 
What  once  was  a  desert  is  now  a 

green  country,  refreshed  by  frequent 
rainfalls.  The  people  are  trying  to 
have  the  sea  preserved. 

In  a  sheltered  nook  on  the  Chicago 
river,  in  the  heart  of  the  business  sec- 

tion of  the  city,  is  anchored  a  new  and 
novel  type  of  house 
boat.  The  boat,  which 
is  the  one  at  the  left 

hand  side  of  the  illus- 
tration, is  built  entirely 

of  steel,  and  the  owner 
is  a  mechanic  employed 

at  a  lighting  plant  front- 
ing on  the  river.  His 

spare  time  and  money 
are  put  into  the  work  of 
constructing  the  boat, 

the  hull  of  which  is  now  finished. 
The  interior  is  being  fitted  up  into 
several  compartments,  and  is  already 

occupied  by  the  owner  as  a  resi- 
dence. Some  day  when  the  craft  is 

finished  he  will  float  down  to  the  Gulf 
of  Mexico. 

Experiments  in  Holland  disclosed 
the  fact  that  a  parapet  of  sand  backed 
by  a  wall  of  concrete  increased  the 
resistance  to  a  shell  about  20  per  cent. 
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TWO  BLIND  MEN  BUILD  A  HOUSE 

Doing:  all  the  Carpenter  Work  Without  Assistance 

Two  totally  blind  men  have  built  a 
house  for  themselves  at  Berkeley,  Cal., 
doing  all  the  carpenter  work  them- 

selves without  any  assistance  what- 
ever. The  event  is  one  of  the  most  re- 

markable accomplishments  in  building. 
Neither  of  the  men  will  ever  see  the 
sightly  structure  they  have  raised. 

It  is  a  coincidence  that  both  these 

men  are  named  Joseph — Joseph  Brown 
and  Joseph  Martinez.  The  house  is 
of  the  popular   bungalow   type,  iy2 

have  closely  followed  the  square  and 
plumb — sawing  accurately  to  the  line 
and  driving  straight  home  every 
nail.  Each  angle  is  perfect;  the 
vertical  and  horizontal  parts  of 
the  building  are  very  accurate — 
surprisingly  so.  How  sightless  work- 

men could  accomplish  such  per- 
fect mechanical  results  seems  lit- 

tle short  of  marvelous.  From  day 
to  day  the  work  has  been  curiously 
watched  by  crowds  including  many 

The  Blind  Builders  and  the  House  They  are  Building 

stories  high,  and  constructed  entirely 
of  wood.  It  is  18  ft.  wide  by  25  ft. 
long.  As  the  builders  are  sightless, 
the  work  necessarily  progressed  slow- 

ly. From  early  morning  until  fre- 
quently long  after  sunset  the  two  men 

toiled  patiently  at  their  task.  The 
shades  of  night  did  not  hinder  the 
work,  for  noonday  and  midnight  are 
equally  dark  to  them,  and  out  of  the 
blackness  came  the  song  of  the  saw 
and  the  blows  of  hammer  to  passers- 
by,  who  heard  but  saw  no  workmen. 

The  bungalow  presents  a  very  neat 
and  attractive  appearance,  all  the  work 
having  been  performed  along  strictly 
mechanical  lines. 
Though  totally  blind  these  builders 

carpenters.  The  general  work  is  pro- 
nounced as  good  as  that  performed 

by  many  builders  who  are  blessed 
with  perfect  eyesight.  These  sightless 
workmen  were  not  even  afraid  to 
climb  the  ladders  when  constructing 
the  roof.  In  all  the  work  the  build- 

ers have  received  no  assistance  or 

suggestions. 

Brown  and  Martinez  were  not  blind 
from  their  birth,  but  were  deprived 
of  their  sight  many  years  ago.  They 
were  door  to  door  pedlars  for  many 
years,  and  managed  in  the  course  of 
time  to  accumulate  snug  sums  of 
money  that  were  wisely  deposited  in 
bank.    At  the  time  of  the  great  fire 
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in  San  Francisco  these  men  lost  ev- 
erything save  their  little  bank  ac- 

counts. Recently  they  pooled  their 
holdings,  purchased  a  small  lot  in 
Berkeley,  and  some  lumber.  They 
then  set  to  work  resolutely  and  have 
built  themselves  a  house. 

taken  seriously  ill  while  on  the  train 
he  can  be  removed  to  the  car  and  re- 

ceive medical  assistance  without  de- 
lay. Such  a  car,  or  at  least  a  part  of 

one  car,  would  seem  to  be  an  im- 
provement on  our  present  overland 

trains. 

MIRROR  FOR  AUTOMOBILES 

The  latest  accessory  for  the  auto- 
mobile is  a  small  mirror  set  in  a  strong 

frame  and  suitably  protected  at  the 

WORKS  TO  SAVE  STEEL  FROM 

RUINS 

* 'Looking  Backward" 

back,  and  placed  where  the  driver  can 
watch  it.  The  mirror  enables  the  oc- 

cupants of  a  car  to  see  what  is  com- 
ing from  behind  without  turning  the 

heao. 

Sixty  million  pounds  of  iron  and 
steel,  taken  from  the  ruins  of  San 
Francisco,  are  to  be  melted  into  ingots 
during  the  next  two  years  and  the 

recovery  of  this  "junk"  will  mark  the 
creation  of  a  new  industry.  A  great 

plant  with  enormous  furnaces  is  be- 
ing constructed  on  the  Pacific  Coast 

and  a  year's  supply — 50,000  tons — of 
the  wrecked  girders  and  beams  is  be- 

ing laid  in.  About  1,000  men  will  be 
employed. 
One  of  the  difficult  problems  of 

San  Francisco's  reconstruction  has 
been  how  to  get  rid  of  the  twisted 
steel  and  iron  skeletons  that  remained. 
The  new  industry  solves  the  problem 
and  opens  up  other  possibilities  for 
utilizing  waste. 

CAR  FOR  INVALIDS 

The  fire  loss  in  United  States  and 
Canada  for  October  was  $13,872,000; 
for  10  months  of  1906,  $414,460,000. 

A  car  for  the  exclusive 
ttse  of  invalids  and  their 

attendants  is  a  part  of  the 
regular  equipment  of  the 

Hungarian  State  Rail- 
ways,  which  are  operated 
by  the  government.  These 
cars  were  designed  and 
built  with  a  special  view  to 
comfort,  and  privacy.  The 
illustration  from  Locomo- 

tive, London,  gives  an  idea 
of  the  interior  of  one  of 
these  compartments,  of 
which  there  are  several  in 
a  car.  One  room  is 

equipped  as  a  dispensary. 
Should    a    passenger  be Compartment  in  Invalid's  Car 
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GERMAN  FIRST-CLASS  BATTLESHIP  "  DEUTSCHLAND " ;  13,200  tons;  16,890-1.  H.  P.;  speed 
18.85  knots.  Armor  Protection: — Water-line  belt,  9.75-in.  Krupp  steel  amidships  tapering  to  4-in.  at 
ends;  side  above  belt,  8-in.;  main  barbettes  and  turrets,  ll-in.;  casemates  and  battery,  6.75-in  ; 
armored  deck,  3-in.  Armament:— Four  ll-in.  40-cal.  guns;  fourteen  6.7-in.  40-cal.;  twenty  24-pdr.; 
four  l-pdr.;  and  four  machine  guns.  Six  submerged  torpedo  tubes.— Courtesy  Journal  U.  S.  Artillery 
Association. 

CUTTING  STEEL  BY  MEANS  OF 
HEAT 

In  most  operations  there  are  ex- 
tremes to  be  avoided  and  a  happy 

medium"  to  be  determined,  if  possible, 
and  adopted,  but  in  cutting  steel  with 
circular  saws  there  seems  to  be  no 

happy  medium.  If  a  saw  is  given  a 
cutting  speed  of  20  to  25  ft.  a  minute 
it  will  cut  the  steel  without  any  diffi- 

culty, or  if  the  same  saw  is  given  a 
speed  of  2  miles  a  minute  it  will  also 
cut  the  steel  successfully,  but  at  an 
intermediate  speed,  such  as  500  ft.,  it 
will  not  cut  well  at  all. 

In  the  first  case,  where  the  slow 
speed  is  used,  the  saw  cuts  the  steel 
by  taking  off  small  shavings  like  any 
ordinary  cutting  tool,  while  with  the 
high  speed  the  steel  becomes  red  hot 
and  is  practically  torn  through,  but 
with  the  intermediate  speed  the  fric- 

tion is  not  sufficient  to  produce  the 
necessary  heat  before  the  saw  is 
broken. 

In  cutting  large  sections  of  steel, 
such  as  large  I-beams  and  heavy 
shafting,  a  soft  steel  saw  without  teeth 

is  sometimes  used.  This  revolves  at 

a  very  high  speed  and  is  literally 
pushed  through  the  metal,  which  be- 

comes red  hot.  It  is  the  common 

practice,  however,  to  first  make  a 
number  of  nicks  on  the  circumfer- 

ence with  a  cold  chisel. 
Another  method  of  cutting  steel, 

which  has  been  used  successfully  for 
cutting  pipe,  was  recently  patented 
in  this  country  by  a  Belgian  engineer. 
The  process  consists  in  first  heating 
the  metal  by  means  of  an  oxy-hydro- 
gen  flame  and  then  cutting  it  by  a 
small  stream  of  oxygen  gas,  which 
unites  with  the  steel  and  forms  a 
fusible  oxide ;  in  this  condition  it 
flows  freely  from  the  cut. 

The  operation  is  made  continuous 
by  revolving  the  pipe  and  employing 
two  jets ;  one  containing  oxygen  and 
hydrogen  and  the  other  containing 
pure  oxygen,  which  follows  close  in 
the  path  of  the  former.  The  oxy-hy- 
drogen  flame  raises  the  metal  to  a 
red  heat  and  the  following  stream  of 
oxygen  then  makes  the  cut.  It  is  said 
that  the  cut  is  fully  as  smooth  as  that 
made  by  a  saw  and  is  only  1/100  of 
an  inch  wide. 
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CEMENT  HOUSES  IN  ONE  PIECE 

Walls,  Floors,  Partitions,  Mantels  and  Roofs,  All 
Cement 

In  a  recent  issue  of  this  magazine 
Thomas  A.  Edison  predicted  the  cast- 

ing in  molds  with  cement  of  a  quite 
e  1  a  b  o  r  ate  residence. 
The  plan  has  already 
been  put  into  practice 
in  the  construction  of 

50  two-story  cottages 
in  Pittsburg,  where  the 
process   is   called  the 

"monocast"  system. 
The  foundations,  walls, 
floors,    partitions  and 
roof   are   all  cement. 
The  Cement  Era  says 

"floor,  walls  and  ceil- 
ings   are    all    in  one 

piece ;  grates  are  built 
into  every  room,  and 
mantels  are  molded  in  on  the  walls. 
Shelving  and  cabinets  are  built  in  and 
sinks,  bath  and  wash  tubs  are  made 
in  the  house  better  than  can  be  bought 

at  any  plumber's;  all  of  concrete." 
The  only  wood  is  in  the  doors  and 

window  frames,  and  a  local  architect 

is  already  taking  out  patents  on  ce- 
ment doors  and  window  frames.  The 

doors  are  no  thicker  than  the  ordinary 
wooden  door,  but  little  heavier,  and 
are  immune  to  kicks  from  the  small 
boy. 

The  forms  are  made  of  cheap  cull 
lumber  and  can  be  used  over  and 
over  again. 

the  dredge  is  said  to  be  a  marvel. 
A  number  of  dredges  are  now  in 

successful  operation  along  the  upper 
Yukon.  The  initial  cost,  because  of 
the  difficulties  of  transportation  into 
the  frozen  north,  is  almost  prohibitive, 
but  once  on  the  ground  the  machines 
rapidly  pay  for  themselves. 

House  Cast  in  One  Piece 

Cement  is  taking  the  place  of  adobe 
in  many  cities  where  adobe  has  been 
the  building  material  for  centuries. 

 ♦  •  ♦  • 
TOO  DAMP  FOR  THE  DIVER 

STEEL  DREDGES  TO  WORK  THE 
YUKON 

A  mammoth  dredge  with  capacity 
for  handling  2,500  cu.  yd.  of  material 
daily  is  now  on  its  way  into  the 
Yukon  territory.  It  will  take  the 

dredge  90  days  to  reach  its  destina- 
tion and  by  the  time  it  arrives  its  cost 

will  approximate  $140,000.  Manga- 
nese steel,  which  is  to  cast  iron  in 

strength  as  ten  to  one,  has  been  used 
in  the  construction  throughout  and 

DIVER  (who  has  just  come  to  tho  surface  and  discov- 
ered that  it  is  raining  heavily):  "Just  pit  ma  head-piece 

on  aga'n  an*  A'll  get  doon  oot  the  wet !  "—Black  and White. 
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ONLY  HIGH  EXPLOSIVES  SUITABLE  TO  CHECK 

CONFLAGRATIONS 

By  P.  H.  Shaughnessy,  Chief  San  Francisco  Fire  Department 

Dynamite  was  used  in  great  quan- 
tity to  subdue  the  flames  that  swept 

over  the  city.  In  the  hands  of  com- 
petent persons  the  explosive  is  a  val- 
uable auxiliary  in  fighting  fire  when 

other  means  fail.  Our  department 
gained  valuable  experience  in  the 
handling  of  dynamite,  and  I  trust  that 
other  departments  may  profit  by  our 
observations.  In  the  first  place,  dy- 

namite should  be  stored  in  an  isolated 
spot  and  under  the  control  of  the 
United  States  Army.  It  should 
never  be  brought  into  use  until  or- 

dered by  the  chief  of  the  fire  depart- 
ment, and  then  it  should  be  handled 

by  trained  men,  preferably  soldiers, 
commanded  by  competent  officers. 
Great  harm  was  done  during  the  first 
days  of  the  fire  by  the  indiscriminate 
use  of  black  powder.  It  developed 
that  when  black  powder  was  exploded 
it  threw  off  a  combustion  that  ignited 
all  woodwork  with  which  it  came  in 
contact,  thus  starting  additional  fires. 
Giant  powder,  made  of  nitro-glycer- 
ine,  was  also  used  with  the  same  re- 

sults.   On  the  third  day  of  the  con- 

flagration 75  per  cent  dynamite,  in 
stick  form,  was  used  with  splendid 
results,  as  there  was  no  combustion, 

and  the  buildings  were  leveled  with- 
out danger.  I  would  therefore  rec- 

ommend the  use  of  stick  dynamite, 
gun  cotton  or  other  truly  high  explo- 

sives that  throw  off  no  combustion, 

as  the  only  means  of  checking  a  tre- 
mendous fire  when  water  is  not  ob- 
tainable, as  it  levels  a  building  to 

where  you  can  deliver  water  to  con- 
trol the  flames  of  such  buildings  of 

frame  or  brick  of  ordinary  construc- 
tion, containing  wooden  floor  joints 

and  wooden  dividing  partitions.  I 
would  not  recommend  dynamite  to 

level  buildings  of  ''Class  A,"  construc- tion which  are  of  the  skeleton  type, 
with  steel  frame  and  floors  riveted  at 

all  junction  points,  for  the  reason  that 
it  would  take  an  enormous  quantity 

to  level  a  building  of  that  construc- 
tion. I  would  further  recommend 

that  when  dynamite  is  used  that  it 
should  be  exploded  by  electricity,  as 
with  the  fuse  system  there  is  danger 
of  not  exploding  when  expected. 
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The  Automobile  Ballot  Train 

BALLOTS  COLLECTED  BY  MOTOR 
TRUCKS 

During  a  recent  election  in  De- 
troit, Mich.,  the  ballot  boxes  were 

collected  from  the  various  voting 
booths  and  carried  to  a  central  count- 

ing station  by  motor  trucks.  The  city 
is  divided  into  nine  precincts,  and  in 
all  eleven  trucks  were  in  service.  Two 

collections  were  made,  one  at  2  o'clock 
and  another  at  8  o'clock.  Each  truck 
collected  from  four  to  eight  boxes 
under  charge  of  a  precinct  captain 
and  delivery  was  quickly  made,  the 
longest  time  being  an  hour  and  forty 
minutes  from  the  time  the  polls  closed. 

The  year  before  ten  patrol  wagons 
and  six  trucks  were  used  and  the  last 
of  the  boxes  were  not  delivered  until 

ii  :3<D  p.  m.  The  motor  trucks  run  a 
total  of  308  miles,  with  310  stops,  at 
an  average  speed  of  16.7  miles  an 
hour.  They  used  27  gal.  gasoline  and 
9  gal.  lubricating  oil. 

NATIONAL  CONVENTION  TO  PRO= 
MOTE  EXPORT  TRADE 

A  national  convention  for  the  pur- 
pose of  considering  and  devising 

measures  for  the  enlargement  of  our 
foreign  trade  and  to  promote  the  de- 

mand abroad  for  the  products  of  our 
farms,  workshops  and  mines,  will  be 
held  in  the  New  Willard  Hotel, 
Washington,  D.  C,  beginning  at  10:30 
a.  m.,  Monday,  January  14,  1907.  Sec- 

retary of  State  Root  will  deliver  an 

address.  The  movement  is  one  in 
which  every  American  who  produces 
anything  capable  of  export  is  vitally 
interested.  For  full  details  address  F. 
S.  Gardner,  secretary,  203  Broadway, 
New  York. 

Four  sailors  of  the  gunboat  "Du- 
buque" caught  a  devil  fish  weighing 

3,600  lb.  in  Samana  Bay,  Santo  Do- 
mingo, recently.  The  monster  was 

harpooned,  the  struggle  lasting  four 
hours. 

CONCRETE  RAILWAY  TIES 

Reinforced  concrete  railroad  ties 
which  have  been  in  service  on  a  Texas 
road  under  very  severe  conditions  are 
reported  to  have  stood  the  test  and  to 
be  in  perfect  condition.  Three  cars 
loaded  with  steel  which  were  derailed 

by  a  broken  brake  beam  passed  over 
the  ties,  breaking  the  ends  from  three, 
but  the  track  remained  intact.  The 

manager  of  the  road  pronounces  the 
ties  as  nearly  everlasting  as  any  part 
of  a  railroad  can  be. 

Concrete  Tie 
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ENGINEER'S  TRAIN  ORDER  LIGHT 

The  cab  of  a  locomotive  is  the  dark- 
est place  on  the  entire  train  at  night. 

A  tiny  oil  lamp  throws  a  few  rays  of 
dim  light  on  the  water,  steam  and  air 
gauges.  A  new  device  for  engineers 

put  in  the  4-sided  holder.  Within  a 
light  shows  through  the  order  so  it 
can  be  easily  read  whenever  the  en- 

gineer pulls  a  cord  opening  a  shutter ; 
at  other  times  the  lamp  is  masked. 

LIGHT  AFFECTS  NIGHT  WORKERS 

The  interesting  statement  is  made 
that  constructing  engineers  have  found 
the  quality  of  the  light  used  in  out 
door  night  work  has  a  marked  effect 
upon  the  workers.  Acetylene  is  most 
like  sunlight  of  any  of  the  artificial 
lights  and  the  claim  is  made  that  the 
men  do  more  and  better  work  with 
this  illumination.  The  theory  is  that 

the  workmen  are  in  better  spirits  un- 
der stronger  and  more  natural  lights. 

THE  PRESIDENT  IN  PANAMA 

Train  Order  Holder 

is  a  frame  for  holding  the  train  or- 
ders. The  orders  are  placed  flat  be- 
tween two  pieces  of  glass  which  are 

then  clamped  in  a  frame  and  the  frame 

The  President's  recent  visit  to  Pan- 
ama was  one  of  the  most  practical  and 

business  like  undertakings  in  the  his- 
tory of  our  executives.  He  will  now 

be  able  to  judge  circumstances  as  they 
arise  from  personal  acquaintance  of 
the  actual  conditions  on  the  big  ditch 
which  will  be  a  great  advantage. 
The  inspection  was  evidently  not  a 

CojyrigM,  UnJerwood  &  Underwood. 
President  Roosevelt  and  Mrs.  Roosevelt,  Chief  Engineer  Stevens,  Shonts,  Bishop  and  Engineer  Holcombe 

on  Narrow  Gage  Railway  Going  to  Mt.  Hope  Reservoir 



122 POPULAR  MECHANICS 

case  of  an  exhibition  of  selected  choice 
portions,  for  the  President  went  into 
unexpected  places  and  laid  out  his 
own  itinerary.  The  impression  seems 
well  founded  that  he  was  satisfied  the 
work  is  being  as  well  and  as  rapidly 
prosecuted  as  could  be  expected,  and 
his  visit  to  the  works  cannot  fail  to 

greatly  stimulate  both  the  operations 
and  the  workers.  The  newspaper 
men  found  abundant  opportunity  to 
indulge  in  prose  and  poetry  over  the 
event,  and  here  is  one  of  the  best  ex- 

amples of  the  latter : 

Copyright,  Und«rwo»d  &  Underwood. 

On  Launch  "  Bolivar  " 
Crossing  at  Pacific  End  of  Canal 

There  was  quiet  over  Colon, 
There  was  peace  in  Panama, 

(Where  the  role   of   "  Sleeping  Beauty" Is  performed  with  great  eclat;) 
All  the  dredges  were  reposing 

With  their  noses  in  the  dirt; 
Every  engineer  was  dozing 

In  his  trousers  and  his  shirt, 
And  the  aariry  with  the  shovel 

Sweetly  slumbered  in  the  mud 
With  his  faithful  mule  beside  him, 

Gently  chewing  of  its  cud. 
Poultney  Bigelow  was  forgotten, 

Brother  Taft  was  far  away; 
All  the  Isthmus  took  its  pleasure 

In  a  dreamy  holiday — 
When  along  the  throbbing  wire 

The  electric  message  ran: 
"He  is  coming!    He  is  coming! 

Better  hustle  while  you  can !  ' ' 
Every  dredge  in  sudden  hunger 

Took  a  double  chew  of  soil; 
Every  engineer  grew  vocal 

With  the  blasphemies  of  toil; 
Every  darky  swung  the  shovel 

Just  as  fast  as  he  could  pitch; 
Every  mule  developed  interest 

In  the  progress  of  the  ditch ; 
Every  brush  and  broom  in  Colon 

Set  to  work  to  clean  the  place; 
Every  mammy  in  Culebra 

Scrubbed  her  pickaninny's  face, 
And  the  gravel  fell  in  showers, 

And  the  mud  in  yellow  rain, 
Till  the  atmosphere  resembled 
A  political  campaign ; 

Every  industry  and  business 
Took  a  mighty  sudden  spurt, 

For  when  Teddy  comes  a-calling, 
Then  it's  best  to  shovel  dirt. — New  York  Times. 

FASHIONS  IN  CANNON 

A  naval  expert  says  there  seems  to 
be  fashions  in  the  favorite  type  of 

guns,  which  recur  at  intervals  just  as 
styles  in  garments  come  and  go  and 

return  again.  The  "Dreadnaught"  is 
really  a  return  tactically  to  the  double- 
turreted  "Monitor"  type  of  our  Civil 
War.  The  arsenals  of  Europe  con- 

tain numerous  gun  relics  a  century  or 
more  old,  the  types  of  which  are  now 

reappearing  in  the  armies  and  navies 
of  the  world,  only  in  larger  sizes  than 
their  ancient  prototypes. 

The  Simplon  tunnel  is  said  to  be 

in  danger  of  collapse  from  the  pres- 
sure of  the  6,ooo-ft.  mountain  above 

it.    A  section  of  roof  has  fallen. 
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NON-INFL  4MMABLE 
WOOD 

Copyright,  Underwood  &  Underwood 

President  Running  Steam  Shovel  at  Pedro  Miguel,  Culebra  Cut 

FIRE  PROTECTION  FOR  HIGH 
BUILDING 

All  the  wood  to  be 
used  at  the  International 
Maritime  Exposition  at 
Bordeaux,  next  spring, 

will  probably  be  treated 
with  a  solution  of  am- 

monium sulphate  and 
other  chemicals,  which 

make  the  wood  prac- 
tically fireproof.  In  a 

recent  test  of  the  for- 
mula a  huge  pile  of 

shavings,  pine  kindlings, 
and  wood  was  set  on 
fire,  and  in  the  blaze 
were  thrown  shavings 
and  sticks  of  wood  im- 

pregnated with  this  "ig- 
nifuge."  When  the  fire had  exhausted  itself  the 

impregnated  shavings 
and  wood  were  found  to 
be  simply  blackened  and 
charred ;  they  gave  out 

no  flame.  Paper  and  cot- 
ton fiber  treated  with  the 

same  solution  when  ex- 
posed to  the  flames  were 

consumed  very  slowly  without  a  blaze. 

The  40-story  building  in  New  York 
has  required  some  unusual  measures 
for  fire  protection.  It  was  decided  to 
pipe  the  entire  building  with  connec- 

tion to  a  roof  tank.  The  problem  of 
pumping  the  water  up  576  ft.  was 
nothing  new,  but  what  to  do  with  it 
when  it  came  down  was.  The  pres- 

sure from  such  a  fall  would  make  it 
impossible  for  the  firemen  to  control 
the  stream.  Four  tanks  placed  on  four 
different  levels  and  containing  alto- 

gether 17,000  gal.  were  finally  de- 
cided on. 

LOCOMOTIVE  COAL  BILL 

At  Hongay,  Tonkin,  is  a  hill  200  ft. 
high  which  is  one  solid  block  of  coal. 

The  3,500  "miners"  all  work  out  of 
doors  and  get  out  1,000  tons  per  day. 

The  amount  of  coal  consumed  by 
the  railroads  of  the  country  is  get- 

ting to  be  something  immense.  From 
the  latest  figures  gathered  (1904)  it 
is  shown  that  the  46,885  locomotives 
in  this  country  burned  that  year  106,- 
000,000  tons  of  coal,  which  cost  $159,- 
000,000,  or  nearly  3,000  tons  per 
year  for  the  engines  actually  in  serv- 

ice. Two  of  the  roads  running  west 
out  of  Chicago  each  paid  over  $5,000,- 
000  that  year  for  locomotive  fuel.  It 
is  stated  the  big  locomotives  when 
actually  working  get  more  power  out 
of  a  ton  of  coal  than  the  smaller  ones, 
but  are  more  wasteful  when  standing 

idle.  Still  there  is  no  danger  of  Lhe 
coal  supply  giving  out. 
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HIGH-SPEED    EMERGENCY  FIRE CAR 

Instead  of  adding  more  men  to  each 
station  of  its  fire  department,  as  at 
first  seemed  necessary,  Springfield, 
Mass.,  has  established  an  entirely  new 

department,  consisting  of  a  40-hp.  mo- 
tor car  and  crew  of  eight  men. 

The  fire  car  is  located  at  the  central 
station  and  answers  every  alarm,  and 
often  is  able  to  extinguish  the  blaze 
before  the  engines  arrive.  The  car 
carries  such  fire- 
fighting  equipment 
as  is  suitable.  On 
each  side  of  the 
front  seat  is  fitted  a 

chemical  tank,  fast- 
ened by  an  easily  de- 

tachable clamp.  The 
axes  are  carried  on 
the  side  of  the  body, 
and  the  hand  spikes 
and  crowbars  on  the 
running  board.  On 
the  floor  of  the  car 
is  coiled  200  ft.  of 

regulation  hose,  and 
at  the  rear  on  the 

right  side  the  nec- 
essary nozzle.  Snap 

fastenings  are  also 

provided  for  carry- 

ing the  firemen's helmets,  while  hand 
lanterns  are  sus- 

pended and  fastened 
to  brackets  by  the 
side  of  the  operator. 
The  car  is  equipped 
with  the  regular  side 
oil  and  tail  lights, 
two  gas  headlights, 
and  a  gas  searchlight  fastened  to 
the  dash,  the  latter  three  being 
supplied  by  gas  from  a  supply 
carried  in  a  compressed  form  in  a 
steel  tank  on  the  right  side  of  the  car. 
In  addition  to  the  hand  horn  a  siren 
is  also  provided,  which  is  operated 
electrically.  Weed  chains  are  used  on 
both  rear  wheels,  while  just  forward 
of  the  latter  is  provided  a  sand  box 

with  two  outlets,  the  outlets  being 
controlled  by  the  operator.  This  is 
rendered  necessary  from  the  fact  that 

Springfield's  streets  are  paved  with 
wood  blocks,  and  consequently  when 
coated  with  mud  are  somewhat  slip- 

pery. The  eight  men  composing  the 
crew  were  individually  trained  in  the 
use  of  the  car,  so  that  each  may  be 
called  an  expert.  It  had  been  estimated 
that  20  more  men  were  required  in  the 
force  but  the  car  with  only  eight  men 
additional  sufficed. 

This  Company  Answers  Every  Alarm 

At  the  Krupp  works,  and  its  ore  and 
coal  mines  are  employed  62,000  per- 

sons, of  whom  5,000  are  officials  and 
clerks. 

The  current  of  the  Nile  at  the  As- 
souan dam  is  so  strong  that  a  boulder 

w  eighing  60  tons  has  been  dislodged 
from  its  bed  and  hurled  against  the masonry. 
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SHADOWGRAPHS  AND   HOW  TO 

MAKE  THEM 

By  Charles  Everett  Warren,  M  D. 

Casting  about  for  a  simple,  easy, 
quick  and  accurate  means  of  making 
a  number  of  records  of  designs  for 
bent  iron  patterns,  I  accidentally 
struck  upon  the  following  method  of 
blueprinting,  which  is  applicable  to  a 
number  of  purposes  where  an  outline 
is  desired : 

correctly  in  relation  to  the  plane  of 
the  board. 

To  obtain  a  perfectly  clear  outline, 
without  shade,  make  a  board  with  an 
arrangement  for  tilting  it  at  any  angle, 
a  ball  and  socket  joint  being  preferred, 
and  drive  a  long,  slim,  steel  wire  nail 
near  one  end  and  perfectly  perpendic- 

Shadowgraphs  Reduced  One=HaIf  Actual  Size 

If  the  object  to  be  sun  printed  is  ular  to  the  surface.  The  shadow  of  the 
simply  laid  on  a  board  over  a  sheet  nail  head  will  then  indicate  when  the 

of   ferro-prussiate    paper,    sensitized  board  is  perpendicular  to  the  sun's 
side  up  and  held  in  place  by  common  rays. 
pins  pushed  into  the  board  through  For  paper  I  use  heavy  ledger  stock, 
the  paper,  close   to   the  object  and  The  sensitizing  solution  is  as  follows : 
standing  vertically,  it  may  be  exposed  A.  Ferricyanide  of  potassium      34  oz- 
to  the  direct  sunlight  and  a  print        Water    oz. 
taken;  but  there  will  be  an  effect  of  B.  Citrate  of  iron  and  am- 
more  or  less  shade,  since  the  eye  can-  monia   150  gr. 
not   judge    the    angle    of    sunlight        Water    1^2  oz. 
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Wine  Glass  and  Bronze  Statue==One=Half  Size 

Dissolve  each  separately  and  mix. 
If  put  in  an  amber  colored  bottle  it 
will  keep  some  time.  But  the  paper 
should  be  used  within  a  day  or  two 
after  coating.  For  this  reason  pre- 

pare only  sufficient  for  present  use. 
This  is  done  in  dim  light,  with  a 

wad  of  cotton  wool,  spreading  the  so- 
lution evenly  with  long  sweeps,  the 

paper  being  laid  on  a  board.  It  is 
then  hung  up  in  a  dark  place  to  dry. 

This,  by  the  way,  is  an  excellent  for- 
mula for  printing  photos,  if  a  fairly 

dense  and  vigorous  negative  is  used, 
and  may  be  of  use  for  making  post- 

cards if  the  stock  is  glazed ;  otherwise 
the  solution  will  sink  into  the  card. 

Expose  to  bright  sunlight  until  the 
paper  not  covered  by  object  is  a  dull 
gray  for  deep  blue  or  a  bronze  blue 
for  light  blue  when  developed.  De- 

velop in  water,  remembering  that  the 
full  strength  of  color  is  developed  by 
fairly  long  immersion.  Rinse  several 
times  to  insure  perfect  removal  of  all 
ferro-prussiate,  or  the  print  will  not 
be  permanent.  Dry  out  the  superflu- 

ous moisture  by  laying  in  an  old  news- 
paper and  then  remove  to  dry  news- 
paper and  dry  under  a  weight. 

If  the  slight  print  of  the  pin  heads 
is  objectionable,  cut  them  off  with 
cutting  pliers  after  they  are  in  place 
or  use  pliers  to  insert  them.    I  have 

found  a  thimble  on  the  index  finger 
a  help,  as  it  prevents  sore  fingers.  Be 
sure  to  drive  the  pins  firmly,  and  in  a 
vertical  position,  close  to  the  object 
to  be  held,  as  the  board  must  be  in- 

clined and  the  weight  may  cause  the 
object  to  fall  off  if  it  is  not  securely 
fastened. 

The  preparation  of  the  object  for 
exposure  may  be  done  in  a  dimly 
lighted  room  without  causing  any  ap- 

preciable effect  on  the  objective  result. 
If  the  object  does  not  have  a  flat  side, 
but  tends  to  tilt,  put  bits  of  cork  of 
the  right  height  under  it  or  drive  in  a 
pin  and  cut  off  the  head  to  leave  it  of 
sufficient  height  to  act  as  a  support. 

This  method  was  originally  adopted 
to  copy  designs  of  scroll  work  made 

from  %-'m.  iron  tape,  but  it  has  been 
found  by  experiment  to  be  applicable 
for  printing  cylindrical  and  irregular 
objects  of  some  thickness,  such  as  tool 
handles  and  the  like.  Hence  it  is  an 
easy  and  accurate  method  of  getting 
template  prints,  which  may  be  cut  ac- 

curately to  line. 
Corrections  in  the  blueprints  or  ad- 

ditional white  lines  or  legends  may  be 
inserted  by  using  a  saturated  solution 
of  bicarbonate  of  soda  as  ink.  If  a 
little  gum  arabic  is  added  to  it  it  will 
flow  better. 

Line  drawings  may  be  made  by 
printing  and  developing  in  the  usual 
way.  Line  in  all  the  parts  desired 
with  waterproof  black  ink  and  when 
dry  immerse  the  print  in  a  solution 
of  bicarbonate  of  soda,  and  the  blue 
ground  will  disappear,  leaving  a  black 
line  drawing  on  a  white  ground. 

DIVER  READS  UNDER  WATER 

To  test  the  qualities  of  a  submarine 
electric  light  a  diver  at  Aberdeen, 
Scotland,  descended  20  ft.  in  muddy 
water  taking  a  newspaper  and  the 
light  down  with  him.  While  seated 
on  an  anchor  at  the  bottom  of  the 
harbor  he  read  aloud  for  ten  minutes 
to  the  men  above,  the  words  being 
conveyed  through  the  telephone  in  his 
helmet.  The  paper  was  held  18  in. 
from  the  lamp. 
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DEVELOPMENT  OF 
THE  FRENCH 

BLAST  FURNACE 

A  French  writer  in  La 

Nature  reviews  the  prog- 
ress of  the  iron  industry 

in  his  country.  Until 
within  the  past  few  years 
the  old  type  furnace  was 

generally  employed,  hav- 
ing a  capacity  of  6  to  10 

tons  production  per  day. 
Even  now  there  are  many 
of  these  small  plants,  lim- 

ited to  an  output  of  24 
tons  daily. 
The  artist  lias  por- 

trayed the  small  furnace 
with  the  man  pointing  to 
the  small  pile  of  pig  iron, 
and  also  the  modern 

French  plant  with  an  out- 
put of  700  tons  per  day, 

in  which  the  product  is 
represented  by  the  tall 
square  shaft  on  which  a 
man  is  standing.  In  1848 
the  French  produced 
500,000  tons  of  iron ;  last 
year,  5,000,000  tons. Showing  Growth  of  Iron  Industry  in  France 

CARD  SHUFFLER A  FIRE=PROOF  BRICK 

A  machine  which 

automatically  shuf- 
fles a  pack  of  cards 

in  an  instant,  with 
the  cards  concealed 
from  sight,  and 
which  changes  the 
position  of  99  out 
of  every  100  cards, 
is  the  latest  me- 

chanical device  for 
card  players.  It  not 

only  protects  the  cards  from  injury 

but  gives  an  absolutely  "square  deal" shuffle. 

The  machine  weighs  4  lb.  and  at- 
taches in  a  moment  to  any  table.  It 

is  about  12  in.  high. 

A  glass  company  at  Monterey,  Cal., 
reports  the  discovery  of  materials  and 
a  process  of  manufacture  which  pro- 

duce a  remarkable  brick.  The  chief 
materials  are  magnesia  and  silica  rock, 
which  when  ground  and  mixed  with 
secret  ingredients  rapidly  hardens  in 
the  air,  and  becomes  a  non-conductor 
of  heat,  cold  and  sound.  A  sample,  2 
in.  long,  was  exposed  at  one  end  to 
an  intensely  hot  flame  for  10  minutes 
and  could  then  be  held  in  the  hand  by 
taking  hold  of  the  other  end.  When 
subjected  to  a  strong  blow-pipe  flame 
and  suddenly  plunged  in  cold  water 
no  injury  was  detected.  It  is  said  the 
cost  of  making  is  no  greater  than  the 
ordinary  clay  brick. 
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SIGNAL  BALLOONS 

The  illustration  shows  one  of  the 

signal  balloons  now  in  use  in  the  Ger- 
man army.  They  are  not  intended  for 

passengers  but  are  sent  up  with  sig- 
nal flags  and  cones  used  in  connection 

with  a  secret  code. 

ELECTRICAL    DEVICE    TO  PRE- 
VENT SEASICKNESS 

The  terrors  of  a  sea  voyage,  due  to 
seasickness,  are  said  to  have  been  en- 

tirely overcome  by  a  recent  invention 
of  Herr  Paul  Kappmeir.  The  accom- 

panying illustration,  from  the  Amer- 
ican Inventor,  shows  a  new  electrical 

device  as  placed  in  position  on  the 
head  of  a  patient  suffering  from  sea- 
sickness. 

The  inventor  of  this  device,  after 
having  made  numerous  experiments 
and  exhaustive  researches,  came  to  the 

conclusion  that  seasickness  is  caused 

by  acute  cerebral  impression  in  com- 
bination with  reflex  irritation  of  cer- 

tain nerves  in  the  head,  which  results 
in  a  disordered  circulation  and  an  ab- 

normal flow  of  blood  from  the  head 
to  the  gastric  regions. 

In  order  to  disprove  the  old  theory 
that  seasickness  is  caused  by  the  con- 

tents of  the  stomach  being  continually 

washed  against  its  walls,  an  experi- 
ment was  tried  in  which  a  susceptible 

patient  developed  all  the  symptoms  of 
seasickness  while  in  a  perfectly  sta- 

tionary position.  This  was  accom- 
plished by  means  of  an  optical  illusion, 

the  rolling  motion  of  the  boat  being 
simulated  by  moving  mirrors.  Thus 
by  visible  impressions  the  feeling  of 
equilibrium,  in  the  same  way  as  in  the 
initial  stage  of  seasickness,  is  dis- 

turbed in  the  reflex  centers,  but  after 

a  time,  and  also  upon  subsequent  repe- 
tition by  tolerance  and  habit,  accom- 

modation slowly  begins,  in  the  same 
manner  that  on  ship-board  the  eye 
slowly  accustoms  itself  to  everything 
around  it  being  in  motion. 

The  electric  cap  consists  of  a  com- 
press,, which  produces  both  heat  and 

pressure,  thereby  paralyzing  the  vaso- 
motor nerves,  which  control  the  sup- 

ply of  blood  to  the  head.  This  allows 
the  normal  amount  of  blood  to  flow  to 
the  head,  thereby  preventing  the  dizzy 
feeling  and  overcoming  the  distressing 
sensations  in  the  stomach. 

COAL  MINING  IN  INDIA 

The  Electrfc  Cap 

India  has  upward  of  35,000  square 
miles  of  coal  fields.  The  coal  is  an 

excellent  quality  of  bituminous  and 
now  retails  at  about  $3  per  ton.  At 
present  mining  is  conducted  in  a  very 
crude  and  unscientific  manner,  to  rem- 

edy which  the  government  has  opened 
a  college  for  training  native  engineers. 
Many  women  find  employment  in  the 
mines. 

In  the  capital  of  India  the  coolie 
women  carry  bricks  and  mortar  on 
their  heads  and  climb  bamboo  ladders 
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to  the  third  and  fourth  stories  of 
buildings  as  helpers  to  coolie  masons. 
These  women  sweep  the  streets  and  do 
all  sorts  of  menial  labor.  They  carry 
on  their  heads  burdens  seemingly 

large  enough  to  bend  ̂ he  backs  of 
bullocks  and  donkeys.    Even  girls  of 

8  and  10  years  of  age  carry  loads  on 
their  heads  weighing  50  and  more 
pounds  and  trudge  along  under  the 

sun's  intense  rays  with  the  mercury 
rising  to  ioo°  in  the  shade.  An  effort 
is  being  made  to  change  these  deplor- 

able conditions. 

SOLDIERS  IDENTIFIED  BY  FINGER  PRINTS 

From  Birth  to  Death  the  Same  Pattern  and  in  No  Two  Individuals  Alike 

LEFT  HAND. 

RIGHT  HAND. 

LEFT  HAND. 
Plain  Impression  of  the  four  flDgers  taken  simultaneous!/. RIGHT  HAND. Pla/n  Impression  of  the  four  fingers  taken  simultaneously 

The  finger  prints  of  every  individ- 
ual are  distinctively  and  exclusively 

his  very  own.  In  eyes,  nose,  hair, 
even  the  entire  face,  he  may  so  closely 
resemble  some  other  man,  as  scarcely 
to  be  distinguished  from  him.  In 
fact,  the  statement  is  made  that 
somewhere  in  the  world  there  is  al- 

ways a  "double"  for  every  one.  But 

the  patterns  made  by  the  little  lines 
in  the  pulpy  ends  of  the  fingers  never 
conflict.  Not  only  do  these  prints 
differ  in  men,  but  the  lines  on  each  of 
your  ten  fingers  are  different  from 
each  of  the  other  nine  fingers.  The 
discovery  of  these  facts  is  now  em- 

ployed in  a  system  of  identification 
which  is  absolute  and  permits  of  an 
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enormous  number  of  combinations. 

The  finger  print  identification  is  an 
outgrowth  of  the  Bertillion  system, 
but  has  many  advantages.  A  change 
in  whiskers,  the  removal  of  a  mole 
or  tooth  is  easily  accomplished  and 
makes  a  stranger  of  an  oldtime  friend. 
Many  a  man  has  shaved  his  beard  and 
had  his  own  children  deny  his  iden- 

tity. The  color  of  hair,  and  even  of 
the  eyes,  alters  during  life,  as  may 

one's  gestures,  features  and  hand- 
writing; but  throughout  an  entire  life 

and  even  after  death,  the  little  ridges 
on  the  finger  ends  alone  remain  true 
and  unchanged  to  the  patterns  which 
only  a  microscope  can  discern  on  a 

baby's  hand.  The  War  Department 
has  now  adopted  a  finger  print  record 
and  every  man  who  enlists  has  his 
record  taken  and  sent  to  headquar- 

ters at  Washington.  How  this  is  done 
and  what  becomes  of  the  records  is 
described  in  detail  by  Maj.  J.  R.  Kean, 
M.  D.,  surgeon  U.  S.  Army,  in  the 
Journal  of  the  American  Medical  As- 
sociation. 
When  a  man  enlists  a  front  and  side 

view  photograph  are  made  of  him, 
with  a  camera  which  is  the  same  as 
used  at  all  other  recruiting  stations ; 
the  camera  in  every  case  being  sta- 

tioned 54  in.  from  the  subject.  This 
results  in  a  uniform  system  of  photo- 

graphs. Impressions  are  then  made 
on  paper  of  each  of  the  ten  fingers,  one 
at  a  time.  The  finger  is  pressed 
against  an  ink  pad  and  gently  held  to 
the  proper  column  of  the  record  sheet 
for  a  moment.  Then  an  impression  is 
taken  of  all  four  fingers  at  one  time, 
of  each  hand.  A  forward  rolling  mo- 

tion is  given  the  finger  tip  in  making 
the  print. 

Should  our  soldier  or  sailor  boy 
ever  meet  with  death  in  battle,  and 
every  other  mark  of  identification  be 
destroyed,  a  print  of  even  one  of  his 
fingers  would  enable  the  department 
to  complete  his  record,  and  mark  his 
honored  grave  with  his  name,  age, 
and  company. 

The  reading  of  a  print  is  really  a  re- 
markable performance ;  in  other  words 

taking  a  finger  print  and  identifying 
its  owner.  This  is  done  by  experts  at 
headquarters.  In  filing,  a  division  is 
first  made  of  two  general  classes,  loops 
and  whorls.  In  the  former  are  in- 

cluded the  arches  and  in  the  latter  the 
composites.  Each  of  the  ten  prints 
will  be  there,  either  a  loop  or  a  whorl, 
designated  L  or  W,  respectively,  and 
the  ten  digits,  being  taken  in  pairs, 
there  will  be  four  possible  combina- 

tions of  each  pair,  which  are  written 

as  a  key  thus : 
LL 

L  W 
WL 

WW 
The  classification  is  then  extended 

to  its  limit,  and  so  perfect  is  the  work 
that  an  expert  can  find  and  identify  a 

print  by  its  owner's  name  in  a  section 
containing  100,000  cards,  in  five  or 
six  minutes. 

Major  Kean  says :  'This  system  will 
be  very  valuable  in  obviating  the  ne- 

cessity of  much  correspondence  and 
collection  of  evidence  at  present  re- 

quired to  prove  identity  in  cases  com- 
ing before  the  War  Department  and 

the  Pension  Bureau.  After  the  in- 
troduction of  this  system,  any  man 

who  has  had  service  in  the  Regular 
Army,  can  at  once  establish  his  iden- 

tity by  placing  his  right  forefinger  on 
the  ink  pad  of  an  ordinary  rubber 
stamp  and  making  a  finger  print  below 
his  name.  Unknown  dead,  or  uncon- 

scious men,  brought  from  the  battle- 
fields into  field  hospitals,  or  who  die 

there,  can  in  this  way  give  a  record 
which  will  lead  to  their  identification ; 
and  a  copy  of  the  finger  print  buried 
in  a  vial  with  the  body  will  be  a  per- 

manent identification  of  it." 

Don't  try  to  use  an  incandescent 
light  too  long,  as  it  grows  old  you  are 

using  just  as  much  current  and  get- 
ting less  light  all  the  time ;  800  hours 

is  usually  long  enough. 

A  telephone  line  has  been  built  to 
the  summit  of  Mount  Graylock,  the 
highest  mountain  in  Massachusetts. 
Where  the  line  makes  a  nearly  verti- 

cal ascent  for  several  hundred  feet  the 
wires  are  carried  in  an  iron  pipe. 
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From  the  time  a  block  of  stone  weighing  many  tons  is  cut  from  the  quarry  until  placed 
in  position  to  ornament  or  support  some  great  building,  the  work  is  practically  all  done 
by  machinery.  Two  or  three  men  with  suitable  hoisting  apparatus  handle  these  immense 
weights  easily  and  safely.  Pillars  are  turned  in  lathes,  carborundum  wheels  driven  by  an 
electric  motor  taking  the  place  of  a  steel  knife;  otherwise  the  process  is  quite  similar  to 
that  of  turning  a  table  leg. 

BOAT  POLO  FOR  LADIES DUPLEX  WIRELESS  SYSTEM 

Boat  polo,  which  was  introduced 
last  summer  in  England,  proved  a 
great  success,  the  game  being  full  of 
excitement  for  both 

players  and  specta- 
tors. 

Specially  built 
small  boats  are  re- 

quired and  the 
player  is  allowed 
only  one  oar  with 
which  to  guide  the 
boat  and  play  the 
ball.  As  the  boats 

are  easily  and  fre- 
q  u  e  n  1 1  y  capsized 
much  skill  is  re- 

quired, and  the 
players  must  be  good 
swimmers.  The  gen- 

eral rules  of  the 
game  are  the  same 
as  when  played  on 
land,  but  the  play- 

ing is  more  interesting  on  account 
of  the  single  oar.  The  frantic  efforts 
to  .  maintain  the  boat  in  position  and 
strike  the  ball  at  the  same  time  are 
extremely  amusing. 

 ♦  •  ♦  

Mme.  Curie,  the  first  woman  to  oc- 
cupy a  chair  at  the  Sorbonne  Uni- 

versity, Paris,  has  opened  her  lec- 
tures on  radio-activity. 

A  new  system  of  wireless  telegraphy 

which  was  recently  invented  by  Vladi- 
mir Poulsen,  of  Copenhagen,  is  said 

The  Boats  are  Frequently  Capsized" 

to  have  solved  the  troublesome  prob- 
lem of  interference  between  stations 

while  working  simultaneously.  In  the 

new  system  a  continuous  flow  of  en- 
ergy to  the  receiving  apparatus  has 

replaced  the  intermittent  sparks  used 
in  other  systems,  and  it  is  claimed  that 
any  number  of  stations  within 
range  of  each  other  can  intercom- 

municate without  mutual  interference. 
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PORTABLE  ARMY  SEARCHLIGHT 

A  powerful  searchlight  is  the  surest 
safeguard  against  a  sudden  night  at- 

tack, and  is  now  recognized  as  just 
as  essential  a  part  of  an  army  out- 

fit as  its  tents.  The  latest  portable 
motor  searchlight  equipment  for  the 
British  army  is  the  large  machine 
shown,  the  wheel  base  being  12  ft. 
The  generating  outfit  for  the  search- 

light is  an  independent  motor  of  35 
hp.  The  projector  is  36  in.  diameter; 
an  extra  lens  being  carried. 

A  NATION  ON  WHEELS 

The  recent  statement  in  these  pages 
that  there  were  in  use  today  automo- 

biles and  motor  cars  to  the  value  of 

$200,000,000,  occasioned  considerable 
surprise — and  some  doubters.  When 
one  realizes,  however,  that  there  are 
more  than  100,000  of  these  machines, 
and  that  $2,000  would  be  a  low  rather 
than  high  average  price,  the  figures 
are  found  to  agree.  This  number  and 
amount  are  the  accumulations  of  sev- 

eral years,  and  not  the  production  of 
the  past  12  months. 

In  the  line  of  vehicles  drawn  by  an- 
imal power,  including  carriages, 

trucks,  merchants'  wagons,  drays, 
farm  wagons,  etc.,  the  annual  produc- 

tion numbers  nearly  2,000,000  vehicles, 
which  with  an  average  life  of,  say  five 
years,  would  give  for  the  entire  coun- 

try approximately  10,000,000  vehicles 
of  one  kind  and  another,  and  the  ca- 

pacity of  the  combined  assortment  is 
sufficient  to  give  every  man,  woman 
and  child  in  the  entire  United  States 
a  ride  at  the  same  time. 

Evidently  the  motor  car  has  some 
little  distance  to  travel  yet  before  the 
faithful  horse  and  mule  are  entirely 
displaced. 

<M     *H  *M 

HOW  GOLD  LEAF  IS  MADE 

Why  Gold- Beating  Machines  are  Failures 

Strange  as  it  may  appear,  the  process  of  beating 
gold  has  not  been  changed  during  the  thousands  of 
years  in  which  it  has  been  practiced.  While  nearly 
every  other  art  and  industry  has  been  greatly  bene- 

fited by  the  application  of  mechanical  devices,  the 
gold-beater  has  been  constantly  pounding  away  and 
furnishing  the  world  with  his  splendid  product,  ap- 

parently indifferent  to  the  mechanical  progress  that 
has  been  made  in  other  directions. 

The  first  operation  in  manufacturing  gold  leaf  is 
the  prepara$on  of  the  metal.  The  gold  is  obtained 
originally  in  its  pure  state  from  the  Philadelphia 
Mint  and  is  then  alloyed  with  y2  carat  each  of  silver 
and  copper,  thus  leaving  the  gold  23  carat  fine.  The 
object  of  adding  this  alloy  is  to  increase  the  strength 
of  the  gold,  which  is  very  soft  in  the  pure  state. 

The  gold  is  melted  in  crucibles  about  6  in.  high 
which  are  placed  in  a  small  furnace  where  the  metal 
melts  at  a  yellow  heat  and  is  then  poured  into  molds, 
in  the  form  of  bars  about  10  in  by  1  in.  by  y2  in. The  Gold  Beater 
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The  bars  of  gold  are  then  passed  be- 
tween steel  rollers  and  rolled  into  rib- 

bon several  hundred  feet  long  and 
about  an  inch  wide,  the  rollers  being 
brought  closer  together  after  each  op- 

eration, until  the  metal  is  as  thin  as 
paper.  It  is  then  cut  into  small  squares 
ready  for  the  first  beating. 

The  first  beating  is  done  with  a  16- 
lb.  hammer.  Two  hundred  pieces  of 
sheet  gold  are  placed  between  sheets 
of  oiled  paper,  used  exclusively  for 
the  purpose,  the  sheets  being  held  to- 

gether by  two  parchment  bands.  This 
forms  a  package  3^  in.  square  and 

about  }i  in.  thick,  known  as  a  "cutch." The  cutch  is  then 

placed  on  a  marble 
anvil  sunk  3  ft.  in 
the  ground  and  is 
there  hammered 
with  the  16-lb.  ham- 

mer, thus  causing 
the  gold  to  flatten 
and  spread  out  be- 

tween the  sheets  of 
oiled  paper.  When 
all  the  pieces  have 
spread  out  evenly  to 
the  edges  of  the 
cutch  they  are  taken 
out  and  each  square 
is  cut  into  four 
smaller  squares. 
The  800  pieces 

thus  formed  are 

placed  in  a  package 
of  oiled  papers  4^ 
in.  square  called  a 
"shoder."  This  is  hammered  with  a 
12-lb.  hammer  until  the  gold  is  driven 
beyond  all  four  edges,  the  gold  ex- 

tending over  the  edges,  known  as 

"sfruf,"  being  scraped  of!  with  a  knife 
and  saved  to  be  melted  over  again. 

The  800  large  squares  are  then  re- 
moved from  between  the  oiled  papers ; 

placed,  one  at  a  time,  on  a  leather 
cushion  and  cut  into  four  smaller 
squares.  The  3,200  leaves  thus 
formed  are  placed  in  three  packages 

of  skins  called  "moles."  These  skins, 
which  will  be  described  later,  serve  in 
the  same  way  as  the  oiled  papers  in  the 

former  operations,  but  are  much 
smoother  and  present  very  little  fric- 

tion to  the  spreading  gold.  The  moles 
are  beaten  on  the  marble  anvil  in  the 
same  manner  as  the  cutch  and  sho- 
der  except  that  two  hammers  are 
used.  The  first  beating  is  done  with 
a  6-lb.  hammer  and  is  continued  for 
two  hours,  after  which  the  beating  is 
continued  with  a  10-lb.  hammer  two 
hours  longer. 

The  gold-beater  examines  the  work 
from  time  to  time  by  slipping  off  the 
parchment  bands  and  turning  over  the 
edges  of  the  skins,  thus  showing 
where  the  gold  is  spreading  the  least 

Gold-Beater's  Tools 

and  enabling  him  to  determine  where 
to  strike  the  greatest  number  of  blows. 

After  the  final  beating  the  gold  leaf 
is  trimmed  into  3^-in.  squares  which 
is  the  universal  standard  in  all  coun- 

tries and  it  is  then  pacl^d  in  books 
ready  for  the  market. 

Considerable  time  is  required  to 
learn  all  the  branches  of  the  gold- 

beater's art  and  an  apprentice  is  not 
considered  proficient  until  he  has  had 
at  least  four  or  five  years  experience. 
A  complete  knowledge  of  the  peculiar 

properties  of  the  gold-beater's  skins is  essential   as  the  success  of  the 
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operation  depends  largely  on  their 
condition.  These  skins  are  obtained 
from  the  intestines  of  cattle,  only  one 
portion  being  suitable  for  the  purpose, 
the  size  of  which  is  barely  sufficient 
to  make  one  skin.  Each  mole  or 

package  of  skins  will  therefore  repre- 
sent over  1,000  head  of  cattle. 

Gold-beater's  skins  are  now  fur- 
nished exclusively  by  a  London  firm, 

who  prepare  them  by  a  special  proc- 
ess, which  has  been  carefully  guarded 

and  kept  a  family  secret  for  many  gen- 
erations. In  Chicago  the  fresh  skins 

are  obtained  from  the  stockyards  and 
are  then  sent  to  the  English  firm 
where  they  undergo  the  secret  process 
after  which  they  are  shipped  back. 

Before  each  beating  the  skins  have 

to  be  carefully  prepared  by  the  gold- 
beater. They  must  be  neither  too  hot 

nor  too  cold ;  must  have  just  the  right 
amount  of  moisture,  and  require  more 
skill  in  their  preparation  than  any 
other  branch  of  the  art. 

If  properly  used  and  cared  for  one 
package  of  skins  will  give  constant 
service  for  about  a  year  and  a  half, 
but  if  given  a  single  foul  blow,  i.  e., 
struck  with  the  edge  of  the  hammer, 
the  whole  pack  will  be  ruined.  Over- 

heating will  also  damage  the  skins 
and  if  carried  too  far  will  spoil  them 
entirely. 

The  adhesive  properties  of  gold  leaf 
render  it  fatal  if  swallowed  in  suffi- 

cient quantities,  and  the  nobility  of 
China  frequently  commit  suicide  in 
this  way,  the  gold  leaf  often  com- 

pletely covering  the  walls  of  the  stom- 
ach and  preventing  nutrition. 

The  extreme  thinness  of  gold  leaf, 
1/200,000  to  1/250,000  of  an  inch, 
makes  it  transparent  to  light,  a  single 
leaf,  held  between  the  eye  and  the 
light,  having  the  appearance  of  green 
glass  or  very  fine  green  gauze.  It  is 
so  transparent  that  a  person  would 
have  no  difficulty  in  recognizing  a 
friend  by  looking  through  it  towards 
the  light,  but  let  a  beam  of  light  strike 
the  side  of  the  gold  leaf  on  which  the 
observer  stands  and  it  suddenly  ap- 

pears to  be  opaque.    All  objects  ap- 

pear to  have  a  green  color  when 
viewed  through  a  piece  of  gold  leaf 
the  same  as  when  a  piece  of  green 
glass  is  held  to  the  eye. 

In  all  industries  where  gold  leaf  is 
used  care  is  taken  to  save  all  the 
scraps  and  waste,  which  are  returned 
to  the  gold-beater  to  be  remelted. 
Several  bookbinders  of  this  country 
realize  in  this  way  as  much  as  $500  to 
$600  each  month.  The  daily  sweep- 

ings from  gold-beating  establishments 
are  saved  and  sent  to  the  smelter,  as 
they  are  rich  with  gold. 

Several  machines  have  been  de- 
signed for  beating  gold  but  none  of 

them  have  met  with  any  practical  suc- 
cess. In  discussing  the  possibilities  of 

beating  gold  by  machinery,  Mr.  A.  H. 
Williams,  one  of  the  most  practical 
gold-beating  experts  in  this  country, 
says : 

"The  process  of  beating  gold  today 
is  the  same  as  it  was  in  King  Solo- 
man's  time.  No  improvement  in  the art  has  been  made  since  then  nor  are 

there  indications  of  any  for  the  fu- 
ture. It  must  be  remembered  that 

gold-beating  is  an  art  and  that  the 
apparent  indecision  with  which  the 
skilled  gold  beater  strikes  his  work,  is 

in  reality  the  result  of  many  years' 
experience.  Thus  it  is  that  the  true 
art  hides  itself  and  while  to  the  ordi- 

nary observer  the  blows  are  simply 
given  at  random,  the  gold-beater  must 
know  just  where  to  strike  each  blow 
in  order  to  spread  the  gold  success- 

fully without  pounding  it  full  of  holes. 

"If  the  beating  is  done  too  fast  the 
skins  become  overheated  and  the 
work  is  ruined.  For  this  reason  a  ma- 

chine even  if  successful  would  turn 

out  no  more  work  than  a  single  op- 
erator and  would  therefore  be  more 

expensive  than  the  present  method. 

"I  am  of  the  opinion  that  the  art  of 
gold-beating  has  long  past  reached  its 
final  state  of  perfection.  It  would  be 
a  waste  of  time  for  any  person  to  en- 

deavor to  invent  a  mechanical  process 
to  do  the  work  who  had  not  first  be- 

come experienced  in  the  present 

method." 
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Unloading  Big  Revolving  Field Hydrogen  Generator 

The  revolving  field  for  a  6,600  k.  w. 
alternator  was  shipped  on  a  special 
flat  car  having  an  opening  in  the  mid- 

dle which  allowed  the  bottom  of  the 

field  to  come  2>l/>  ft.  below  the  sur- 
face of  the  car.  The  field  weighed 

42  tons  and  it  would  have  been  neces- 
sary to  raise  it  3^  ft.  in  order  to  clear 

the  car  in  unloading,  which  involved 
the  erection  of  powerful  hoisting 
apparatus. 

Instead,  one  end  of  the  car  was 
lifted  from  its  truck  to  a  sufficient 
height  and  the  field,  which  was  13^ 
ft.  in  diameter,  was  rolled  out  from 
under  the  car. 

To  Make  a  Round  Leather  Belt 

Cut  the  leather  into  long  strips, 
having  a  square  section,  and  then 
draw  through  a  die  made  by  drilling 
holes  in  a  piece  of  steel,  as  shown  in 
the  illustration.  The  holes  should  be 
drilled  of  different  sizes  and  the  belt 

Making  a  Round  Leather  Belt 

should  be  drawn  through  the  largest 
hole  first.  To  polish  and  smooth  the 
belt  draw  it  through  a  tapered  hole, 
having  the  belt  enter  at  the  large  end. 
— Contributed  by  A.  W.  Griggs,  955 
Market  St.,  Kenosha,  Wis. 

A  good  hydrogen  generator  for  fur- 
nishing a  non-oxidizing  flame  can  be 

made,  as  shown  in  the  sketch.  A  tall 
bottle,  A,  is  fitted  with  a  perforated 
cork  which  has  a  small  glass  tube  in- 

Hydrogen  Generator 

serted  to  connect  the  rubber  hose,  B. 
Dilute  sulphuric  acid  and  bits  of  zinc 
are  placed  in  the  bottle,  and  the  result- 

ing reaction  liberates  hydrogen  gas, 
which  passes  through  the  hose,  B,  and 
bubbles  up  into  the  receiver,  C. 

The  receiver  consists  of  an  inverted 

butter  tub,  D,  placed  in  a  barrel  of 
water  and  held  down  by  bricks,  E.  A 

^-in.  pipe,  F,  is  connected  to  the  bot- 
tom, as  shown,  and  carries  the  gas  to 

the  burner,  which  can  be  placed  in  any 
convenient  location. 

Pure  hydrogen  without  air  will  not 
burn,  but  when  mixed  with  air  an  ex- 

plosive mixture  is  produced.  For  this 
reason  the  air  space  in  the  top  of  the 
bottle  should  be  relatively  small,  and 

it  is  well  to  let  the  gas  generate  a  min- 
ute or  two  before  connecting  the  hose, 

in  order  to  drive  out  the  air. 
The  inverted  tub  should  be  entirely 

filled  with  water  in  order  to  prevent 
air  becoming  mixed  with  the  gas.  If 
it  is  desired  to  increase  the  pressure, 
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pour  more  water  into  the  barrel.  It  is 
well  to  construct  a  small  generator 
first,  if  one  is  not  familiar  with  the 

properties  of  hydrogen,  as  an  explo- 
sion would  then  be  less  dangerous. — 

Contributed  by  A.  G.  Ward,  Peebles 
and  Edgerton  Aves.,  Wifkinsburg,  Pa. 

Gas  Burner  for  Melting  Lead 

and  put  a  safety  pin,  G,  through. 
Saw  away  part  H,  then  file  the  crank 
and  round  it  off.    A  double  crank 

-E  

o 

o o 

Having  occasion  to  melt  a  large 
quantity  of  lead  in  a  pot  16  in.  in  di- 

ameter and  10  in.  deep,  a  piece  of 

24-in.  pipe  was  bent  in  a  circle  and 

Gas  Burner  for  Melting  Lead 

the  end  capped,  says  the  Journal  of 
Electricity,  Power  and  Gas.  Slots 
were  then  cut  with  a  hacksaw.  To  this 

a  J^-in.  gas  pipe  was  attached  with 
gas  under  5  lb.  pressure,  and  a  ̂ -in. 
pipe  from  compressed  air  tanks.  By 
regulating  the  air  and  gas  valves, 
10,000  lb.  was  melted  and  poured  in 
four  and  one-half  hours. 

Crankshaft  Made  Without  a  Lathe 

A  crankshaft  which  will  run  true 

and  serve  a  practical  purpose  may  be 
built  up  as  follows : 

Mark  off  two  centers,  E  and  F,  the 
distance  apart  of  the  throw-off  crank 
on  a  piece  of  mild  steel,  A,  and  drill 
holes  B  and  C.  Cut  out  the  portion 
D  by  drilling  a  hole  at  the  bottom  and 
sawing  down  to  it.  Drive  a  piece  of 
rod — a  tight  fit — through  B  to  form 
a  crankpin ;  drive  a  longer  piece 
through  C  to  form  a  shaft.  Secure 
these  rods  at  the  joints  by  brazing, 

Crankshaft  Made  Without  a  Lathe 

may  be  made  in  this  way,  but  all  de- 
pends on  the  holes  being  drilled  paral- 

lel and  true. 

Making  a  Temporary  Piston 

One  of  our  water  service  pumps 
failed,  and  an  examination  of  the 
piston  showed  that  it  had  been  broken 
beyond  repair,  writes  a  correspondent 
of  Power.  No  spare  pistons  were  on 
hand,  and  the  pump  was  needed.  The 
sketch  herewith  shows  how  a  tem- 

porary piston  was  made.  A  wooden 
disk,  W,  was  turned,  faced  and  bored 
to  fit  over  the  piston  rod ;  this  was 
reinforced  by  two  steel  plates,  SS, 
about  15  in.  thick,  that  were  in  stock. 
One  plate  was  bored  smaller  than  the 
diameter  of  the  piston  rod,  fitting  the 
small  end  of  the  taper  part  as  shown 
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Temporary 

in  the  sketch.  Square  packing,  P,  was 
put  between  the  plates,  and  the  piston 
was  completed.  This  piston  gave  no 
trouble,  working  all  right  for  several 
weeks,  when  the  plant  shut  down ; 
then  a  new  cast-iron  piston  took  its 

place. 
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Drill  Press  Made  from  a  Vise 

An  ordinary  bench  vise  with  a 
small  hole  in  one  of  the  jaws  makes 
a  very  good  drill  press  for  small  work. 
The  work  is  placed  against  one  jaw 
and  the  end  of  the  drill  placed  in  the 
hole  in  the  other.  Round  shank  drills 
may  be  turned  by  means  of  a  small 
pipe  wrench  or  gas  pliers  and  square 
shank  drills  may  be  turned  by  using 

Vise  Used  as  a  Drill  Press 

a  monkey  wrench. — Contributed  by 
Reader,  Chicago. 

 ♦  •  ♦  

Home=Made  Power  Transmission 
Device 

Anyone  desiring  to  pump  water,  or 
perform  some  other  operation  with 
the  power  from  an  engine  some  dis- 

tance away,  can  easily  do  so  by  means 
of  a  rope  drive.  Where  little  power 
is  required,  a  rope  <M$-in.  or  3^-in.  di- 

ameter will  be  large  enough  and  the 
power  may  be  easily  transmitted  to  a 
distance  of  100  ft.  or  more. 

In  the  device  I  made,  which  is  used 
for  pumping  water,  a  wooden  frame, 
A,  supports  the  sheave,  B,  which  is 
connected  by  the  rope  to  a  similar 
sheave  on  the  engine  shaft.  Both 
sheaves  are  made  of  wood  and  have 

sharp  V-grooves  which  prevent  the 
rope  from  slipping.  The  spur  gears, 
C,  while  not  absolutely  necessary,  are 
useful  in  reducing  the  speed  and  save 
the  extra  work  of  making  a  larger 

sheave  which  would  be  required  if  the 
gears  were  omitted.  A  crank  on  the 
shaft  of  the  larger  gear  operates  a 

Pump  Operated  by  a  Rope  Drive 

connecting  rod,  which  is  attached  to 
the  pump  rod. 

It  will  be  noticed  in  the  plan  view 
that  the  barn  comes  between  the  pump 
and  engine.  In  order  to  make  the 
bend  around  the  corner,  I  used  idlers, 
the  bend  from  the  engine  being  made 
in  the  same  way. — Contributed  by 
Harry  E.  Fillberg,  Taylors  Falls, 
Minn. 

Obtaining:  Correct  Pipe  Bends 

For  bending  3-in.  pipes,  one  a  little 
shorter  than  the  other,  so  that  they 
can  be  located  one  under  the  other, 
the  drawing  shown  in  the  sketch  will 

To  Make  Correct  Pipe  Bends 

be  found  to  give  accurate  results. 
The  drawing  should  be  made  accu- 

rately on  the  machine  shop  floor,  so 
that  it  can  be  used  at  any  time.  About 
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6  in.  is  allowed  for  cutting  off  at  the 
ends.  The  drawing,  says  the  Prac- 

tical Machinist,  shows  how  to  find  the 
correct  length  of  pipe  to  be  used  and 
the  radius  of  the  required  bend. 

How  to  Make  a  Continuously* 
Ringing  Plunger  Bell 

The  continuously-ringing  bell  is 
constructed  so  that  wire,  A,  from  the 

right-hand  solenoid  crosses  to  the  left- 
hand  contact  piece,  B,  and  the  wire, 
C,  from  the  left-hand  solenoid  crosses 
to  the  right-hand  contact  piece,  D. 
The  switch  is  pivoted  at  E,  and  when 
the  plunger  is  in  the  position  shown 
it  is  attracted  toward  the  right-hand 
end.  When  it  moves  to  the  right- 
hand  it  touches  the  contact,  D,  and 
closes  the  circuit  for  the  left  solenoid 
and  opens  the  circuit  for  the  right 
solenoid.  Then  the  left  solenoid 

drives  the  plunger,  P,  through  to  the 

Continuously  Ringing  Bell 

left  and  strikes  the  bell.  The  plunger 
is  then  an  electromagnet  because  of 
the  action  of  the  coil  and  draws  the 
left  end  of  the  switch  toward  it,  the 
switch  being  made  of  iron*  The  switch 
then  touches  the  left  contact  piece 
and  closes  the  circuit  for  the  right- 
hand  coil  and  opens  the  circuit  for 
the  left-hand  coil.  The  plunger  then 
flies  to  the  right  and  strikes  the  bell. 
The  switch  is  hung  so  as  to  be  slight- 

ly unbalanced,  says  Machinery,  there- 
by securing  contact  to  one  of  the  coils 

and  enabling  the  plunger  to  start. 

The  University  of  Wisconsin  will 
use  phonographs  in  teaching  students 
at  their  homes. 

Wasting  Water 

Where  water  is  sold  through  a 
meter,  landlords  are  wise  enough  to 
have  spring  closing  faucets  on  all 
bathroom  fixtures  especially.  The 
practice  of  washing  the  hands  with 
running  water  causes  a  greater  waste 
than  if  the  water  were  caught  in  the 
bowl  for  use.  This  is  not  the  case 
where  the  hands  are  only  to  be  rinsed 
or  damped. 
A  faucet  may  leak  slightly,  yet 

waste  a  large  amount  in  the  24  hours. 
One  was  leaking  at  a  rate  of  over  60 
drops  a  minute,  and  it  was  found  to 
fill  a  pint  measure  in  10  minutes,  mak- 

ing a  waste  of  gal.  per  hour,  or 
18  gal.  a  day. — Contributed  by  W.  D. 
Browning,  Collinwood,  O. 

How  to  Open  a  Book 

Hold  the  book  with  its  back  on  a 
smooth  or  covered  table;  let  the  front 
board  down,  then  the  other,  holding 
the  leaves  in  one  hand  while  you  open 
a  few  leaves  at  the  back,  then  a  few 
at  the  front,  and  so  on,  alternately 
opening  back  and  front,  gently  press- 

ing open  the  sections  till  you  reach  the 
center  of  the  volume.  Do  this  two  or 
three  times  and  you  will  obtain  the 
best  results,  says  Modern  Bookbind- 

ing. Open  the  volume  violently  or 
carelessly  in  any  one  place  and  you 
will  likely  break  the  back  and  cause 
a  start  in  the  leaves.  Never  force  the 
back  of  the  book. 

"A  connoisseur  many  years  ago,  an 
excellent  customer  of  mine,  who 
thought  he  knew  perfectly  how  to 
handle  books,  came  into  my  office 
when  I  had  an  expensive  binding,  just 
brought  from  the  bindery  ready  to  be 
sent  home ;  he,  before  my  eyes,  took 
hold  of  the  volume  and  tightly  hold- 

ing the  leaves  in  each  hand,  instead 
of  allowing  them  free  play,  violently 
opened  it  in  the  center  and  exclaimed : 

'How  beautifully  your  bindings  open !' I  almost  fainted.  He  had  broken  the 
back  of  the  volume  and  it  had  to  be 

rebound." 
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Home=Made  Automatic  Gas 

Regulator 

Fit  a  i -in.  brass  pipe,  A,  12  in.  long, 
into  a  T  reduced  for  a  J^-in.  pipe,  B. 
Fit  the  other  end  with  a  coupling,  C, 
into  which  screw  a  J^-in.  angle  valve, 
from  which  the  stem  and  valve  disk 
have  previously  been  removed.  In 
place  of  the  valve  stem  fit  in  an  iron 
rod  of  the  same  size  as  the  valve  stem 
and  having  the  top  end,  D,  looped  as 
shown.  Thread  the  bottom  end  and 

put  on  two  washers,  E,  between  which 
wind  hemp  packing.  Hold  this  in 
place  with  a  nut.  The  steam  connec- 

tion to  the  boiler  is  through  the  pipe, 
P.  This  brings  the  steam  pressure 

on  top  of  the  piston,  says  the  Engi- 
neers' Review,  and  necessitates  that 

the  stuffing-box  of  the  valve  be 
packed.  Run  the  cord  over  pulleys, 
so  arranged  that  convenient  connec- 

tions are  made  with  the  valve  levers 
on  the  gas  burners. 

Fig.  2  shows  the  position  of  the 
burners  and  the  gas  supply  as  ar- 

ranged on  the  front  of  the  boilers. 
Fit  valves  WW  (of  the  straight 

Fig.  l==Qas  Regulator 

way  type)  with  levers  about  8  in,  long 
and  connect  each  of  the  first  three 
levers  to  the  other  by  means  of  a  rod 
long,  enough  to  extend  from  the  first 
valve  to  the  third.  The  fourth  valve 

is  not  operated  by  the  regulator  at  all, 

but  is  always  left  burning  at  its  full 
capacity  while  the  boiler  is  in  opera- 

tion. *■  • The  valve  levers  are  connected  to 
the  rod  R  so  that  when  the  regulator 
operates  them  the  valves  do  not  all 
shut  off  the  same  amount.  For  in- 

stance, if  the  valves  are  open  full  and 
the  regulator  operates,  the  rod  R  is 
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Fig.  2==Burners  and  Supply  Arrangement 

pulled  to  the  left  in  the  direction  of 
the  arrow.  This  closes  the  first  valve 
a  certain  amount,  the  second  valve  a 
little  more  and  the  third  valve  still 
more.  In  this  way  the  gas  is  not  all 
shut  off,  but  enough  to  permit  the 
steam  to  drop.  When  the  piston  of 

the  regulator  is  relieved  of  the  exces- 
sive amount  of  steam  pressure  on  the 

top  side  of  the  plunger,  the  weight, 
W,  pulls  the  rod,  R,  to  the  right, 
opening  the  valves  wider,  permitting 
more  gas  to  enter  the  cylinder  to  be 
burned.  This  pulls  the  plunger  of  the 
regulator  up,  and  when  the  steam 
pressure  again  reaches  the  desired 
point  the  plunger  is  forced  down  and 
the  gas  is  once  more  partly  shut  off. 

Steam  hose  containing  rubber 
should  always  be  heated  until  pliable 
before  uncoiling,  says  the  National 
Engineer.  If  this  precaution  is  taken 
the  rubber  will  not  crack,  and  the  hose 
will  last  longer. 
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Practical  Mechanical  Movements 

Every  mechanic  or  inventor  should 
study  to  avoid  clumsiness  in  the  con- 

struction of  his  model  or  machine  and 

so  arrange  the  several  parts  as  to  pro- 
duce the  result  desired  with  the  least 

number  of  parts  possible.  He  should, 
therefore,  be  very  careful  to  select  as 
far  as  possible  the  simplest  and  best 
forms  of  mechanical  movements. 
Some  of  the  more  common  move- 

ments are  here  illustrated,  and  the 
following  is  a  brief  description  of  the 
various  movements  as  numbered: 

1.  Pulleys  with  a  belt  passing  there- 
over. 

2.  The  ordinary  sliding  clutch  and 
pinions. 

3.  Means  for  imparting  a  jumping 
motion  to  a  horizontal  arm.  A  cam 

secured  to  a  cog  wheel  alternately 
lifts  and  drops  said  arm. 

4.  Elliptical  spur-gear  for  securing 
variable  speed. 

5.  Beveled  gears. 
6.  Means  for  imparting  an  alter- 

nate rectilinear  motion  to  a  rack-rod 
by  a  continuously  rotated  mutilated 

gear. 7.  Means  for  transmitting  motion 
from  one  shaft  to  another,  said  shafts 
being  in  the  same  plane  but  at  right 
angles  to  each  other. 

8.  Pulleys  for  lifting  weights. 
9.  An  eccentric  upon  a  revolving 

shaft  adapted  to  impart  a  reciprocat- 
ing movement  to  a  yoke  strap. 

10.  Two  forms  of  universal  joints. 
11.  Differential  gears.  The  inner 

and  outer  gears  move  in  opposite  di- 
rections at  different  speeds. 

12.  Different  kinds  of  gear  for 
transmitting  rotary  motion  from  one 
shaft  to  another  arranged  obliquely 
thereto. 

13.  Means  for  imparting  a  partial 
revolution  to  a  ratchet-wheel  at  the 
completion  of  each  revolution  of  the 
main  wheel. 

14.  A  tilt-hammer.  The  wiper- 
wheel  lifts  the  hammer  four  times 
each  revolution. 

15.  Means  whereLy  a  reciprocating 

rectilinear  motion  of  a  vertical  rod 
transmits  an  intermittent  circular  mo- 

tion to  a  toothed  wheel. 

16.  An  ordinary  sliding  clutch  and 

pinions. 17.  Sun  and  Planet  motion.  The 
outer  gear  is  fixed  to  the  connecting 
link  and  moves  around  the  axis  of  the 

fly  wheel. 
18.  Means  whereby  the  reciprocat- 

ing motion  of  a  jointed  rod  produces 
an  almost  continuous  rotary  move- 

ment of  the  ratchet-face  wheel. 

19.  Gearing  for  transmitting  a  con- 
tinuous rotary  motion  to  a  vertical 

shaft  from  a  horizontal  shaft,  by  the 
alternate  revolution  of  gears  upon 
said  horizontal  shaft.  These  gears 
are  loose  upon  their  shaft,  and  have 
ratchets  which  are  engaged  by  pawls 
fixed  to  the  shaft. 

20.  Means  for  transmitting  rotary 
motion  from  one  shaft  to  another  at 

right  angles  thereto. 
21.  Multiple  gearing.  The  triangu- 

lar wheel  drives  the  large  one. 
22.  A  simple  ore  stamper  or  pul- 

verizer. The  plunger  is  raised  and 
dropped  twice  for  each  revolution  of 
the  shaft. 

23.  Variable  rotary  motion  pro- 
duced by  uniform  rotary  motion. 

24.  Ordinary  crank-motion. 
25.  Air  pump ;  piston  motion.  The 

racks  are  moved  in  opposite  directions 
by  the  revolution  of  the  gear. 

26.  Crank  motion.  The  wrist-pin 
upon  the  disk  works  within  the  slotted 

yoke. 
27.  Centrifugal  governor  for  steam 

engines,  etc. 
28.  A  lower  fixed  rack  having  a 

gear  mounted  thereon  and  meshing 
with  an  upper  movable  rack.  As  the 
pitman  secured  to  the  gear  recipro- 

cates, said  gear  revolves  and  imparts 
a  movement  to  the  upper  rack  which 
is  double  that  of  the  gear. 

29.  Means  for  imparting  a  recipro- 
cating rectilinear  motion  to  an  upright 

rod  by  rotating  an  upright  shaft  hav- 
ing an  oblique  disk  secured  thereto. 

30.  A  heart-shaped  groove  engaged 
by  a  lever,  is  adapted  to  impart  an 
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irregular  swinging  motion  to  said 
lever. 

31.  A  triple  cam  adapted  to  lift  the 
rod  three  times  at  each  revolution  of 
the  disk  to  which  said  cam  is  secured. 

32.  Means  for  producing  a  uniform 
reciprocating  rectilinear  motion  by 
the  rotary  motion  of  a  grooved  cam. 

33.  A  carpenter's  bench  clamp.  By 
pressing  a  strip  against  the  crossed 
ends  of  the  dogs,  the  rounded  heads 
thereof  will  clamp  said  strip. 

34.  Means  whereby  a  reciprocating 
motion  is  imparted  to  a  frame  by  a 
continuously  rotating  shaft.  This 
shaft  has  three  wipers  adapted  to 
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contact  with  inwardly  extending  arms 
within  the  frame. 

35.  Means  whereby  the  rotation  of 
two  spur  gears  having  crank  wrists 
produces  variable  alternating  traverse 
of  a  horizontal  bar. 

36.  Means  for  converting  uniform 
circular  motion  into  alternating  mo- 

tion. Cams  are  mounted  upon  a  re- 
volving shaft  and  alternately  lift  and 

drop  levers  to  which  are  attached 
rods. 

37.  An  ellipsograph.  By  attaching 
a  pencil  or  other  instrument  to  the 
cross-bar  ellipses  may  be  readily 
drawn.  Studs  upon  the  bar  engage 
the  grooves. 

38.  A  fiddle-drill.  A  strap  is  se- 
cured between  the  ends  of  a  bow  and 

encircles  a  shaft  or  drill  which  is  re- 
volved by  the  back  and  forth  motion 

of  the  bow. 

39.  A  crank  substitute.  Two  loose 
pinions  with  reverse  ratchets  are  at- 

tached to  the  shaft,  with  pawls  on  the 
pinion  ratchets.  Each  rack  meshes 
with  the  reverse  pinion  for  continual 
motion  of  the  shaft. 

40.  Metal  shears.  The  arm  of  the 
moving  blade  is  raised  and  lowered 
by  the  revolution  of  the  cam. 

41.  A  vertically  movable  presser 
platen.  This  platen  is  secured  by  a 
rod  to  a  toothed  sector  pivoted  within 
a  frame  and  which  receives  motion 

from  a  small  pinion  meshing  there- 
with. 

42.  Means  for  converting  circular 
motion  into  variable  alternating  rec- 

tilinear motion.  A  wrist-pin  upon  a 
revolving  disk  works  within  a  slotted 
lever. 

43  Means  for  converting  circular 
into  rectilinear  motion.  A  waved 

wheel  mounted  upon  a  rotary  shaft 
rocks  a  lever  upon  its  fulcrum. 

44.  "Lazy  tongs."  A  system  of 
crossed  levers  pivoted  together  by 
which  the  amount  of  a  rectilinear  mo- 

tion is  increased  by  the  proportional 
number  of  sections  in  the  tongs. 

45.  A  rack  adapted  to  receive  rec- 
tilinear motion  by  the  rotary  motion 

of  toothed  wheels  meshing  there- 
with. 

46.  Means  for  converting  recipro- 
cating rectilinear  motion  into  inter- 
mittent circular  motion. 

(Continued  next  month  ) 

Relay  Saves  Battery  Current 

By  using  the  device  here  shown,  a 
very  weak  line  current  may  be  used. 
The  relay,  A,  is  connected  with  the 
main  circuit  and  operates  the  local 
circuit,  which  may  contain  a  bell,  tele- 

graph sounder,  or  any  other  electrical 
device  by  making  a  contact  at  the 
armature  and  completing  the  circuit 
of  the  local  battery. 

The  relay  may  be  made  from  an  old 
bell  magnet,  B,  rewound  with  fine 
wire  about  28  or  30,  single  covered, 
and  should  be  mounted  on  a  wooden 
base,  with  the  armature  in  position,  as 

Wiring  Diagram  and  Construction  of  Relay 

shown.  The  contact,  C,  can  be  made 
from  the  circuit  breaker  of  the  bell 
and  should  be  so  adjusted  that  the 
point  nearly  touches  the  contact  when 
no  current  is  flowing.  Then  the  least 
current  flowing  through  the  magnet 
will  cause  the  armature  to  move  and 

make  contact,  thereby  closing  the  lo- 
cal circuit.  Relays  of  a  similar  na- 

ture are  in  common  use  in  telegraph 
and  fire  alarm  lines  and  can  also  be 

used  for  battery  call  telephones. — 
Contributed  by  A.  G.  Ward,  Peebles 
and  Edgerton  Aves.,  Wilkinsburg,  Pa. 
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How  to  Make  An  Alcohol  Lamp 

An  alcohol  lamp,  which  will  prove  very  useful  to 
the  student  draughtsman,  or  mechanic,  is  shown  in 
the  accompanying  illustration.  A  piece  of  2^-in. 
pipe,  A,  about  y/2  in.  long  is  fitted  with  caps,  B  and 

C,  the  cap  B  being  tapped  for  a  fa-in.  pipe  in  the  cen- 
ter. Three  J^-in.  ells,  D,  one  %  in.  by  J/$  in.  tee,  E, 

and  one  J^-in.  by  }i  in.  ell,  F,  are  connected  with  fa- 
in, nipples  and  arranged  to  support  the  incandescent 

burner  as  shown. 
A  cotton  wick  extends  through  all  the  fittings  and 

terminates  in  a  knot  at  the  end  of  the  long  nipple,  G. 
If  it  is  found  difficult  to  pass  the  wick  through  the 
fittings,  they  may  be  strung  on  the  wick  in  the  proper 
order,  before  being  screwed  together. 

A  portion  of  the  wick  is  pulled  up  at  E  and  is  used 
to  furnish  the  necessary  heat  for  vaporizing  the  alco- 

hol in  G.  If  desired,  a  small  metal  cap  can  be  made 
to  cover  the  wick  at  E  and  thus  prevent  the  evapora- 

tion of  the  alcohol  when  the  lamp  is  not  in  use. — Con- 
tributed by  a  reader,  Chicago. 

How  to  Make  an  Emery  Wheel  from 
an  Old  Bicycle 

The  illustration  shows  a  home-made 
emery  wheel,  which  was  constructed 
by  a  correspondent  of  the  American 
Blacksmith,  and  is  described  as  fol- 

lows : 

The  parts  were  procured  from  an 
old  bicycle.  If  these  are  not  at  hand, 
they  may  be  purchased  at  a  very  small 
cost.  The  frame  is  of  course  a  double 

Emery  Wheel  Made  from  Old  Bicycle 

one  and  is  constructed  throughout  of 

i}i  by  %-in.  stock.  The  two  parts 
of  the  frame  are  put  together  by 
means  of  bolts  run  through  pieces  of 
gas  pipe.  By  this  means  it  is  possible 
to  tighten  and  brace  the  frame  so  as  to 
allow  little  or  no  give  or  spring.  The 
seat  for  the  operator  may  also  be  taken 
from  the  old  bicycle.  I  used  an  old 
seat  from  a  binder.  This  answers  the 

purpose  very  well.  The  top  end  of 
the  longest  piece  is  fitted  with  a  T 
which  is  babbitted  and  in  which  runs 

the  spindle  for  the  pulley  and  the  em- 
ery wheel.  The  bicycle  part  consists 

of  the  hind  wheel,  the  sprocket,  chain 
and  pedals.  The  wheel  from  which 
the  tire  has  been  removed,  is  hung  in 
the  frame  by  means  of  a  large  axle 
bolt.  The  crank  is  then  hung  as 
shown  and  the  bicycle  chain  used  to 
connect  the  sprocket  attached  to  the 
wheel  and  that  of  the  crank.  A  belt 
is  now  used  to  connect  the  pulley  with 
the  driving  wheel  and  the  machine  is 
ready  for  work.  By  using  the  bicycle 
bearings  in  the  three  boxings,  an  easy 
running  and  very  serviceable  emery 
stand  will  be  the  result. 
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A  Home=Made  Jack  of  AH  Trades 

The  illustration  shows  a  very  handy 
device,  which  can  be  made  of  a  piece 
of  J^-in.  round  steel,  A,  about  8  in. 
long ;  one  stationary  nut,  B,  riveted  on 

b  c 

Handy  Device  with  Many  Uses 

and  one  movable  nut,  C.  Turn  threads 
on  one  end  of  the  rod  and  turn  a 

handle  near  the  other  end,  making  a 
screwdriver  point  at  the  extreme  end. 

With  both  nuts  screwed  up  tight 
the  device  makes  a  very  good  hammer 
for  driving  tacks  and  small  nails  and 
the  screwdriver  end  is  very  useful  for 
opening  boxes,  pulling  tacks,  etc.  By 
loosening  nut  C  and  adjusting  the  dis- 

tance between  the  two  nuts  the  im- 

plement is  converted  into  a  very  effi- 

cient wrench.  The  device  is  also  use- 

ful as  a  hand  vise  for  filing  small  ar- 
ticles which  may  be  firmly  held  be- 
tween the  two  nuts.  The  illustration 

was  made  from  a  "shadowgraph"  con- 
tributed by  Dr.  C.  E.  Warren,  North 

Easton,  Mass. 
 ♦  •  ♦  

A  Quick  Setting  Cement 

One  of  the  best  cements  that  can 
be  found  for  fastening  tools  into 
handles,  or  uniting  small  parts  of 
metal  or  other  material,  is  common 

orange*  shellac  dissolved  in  sufficient 
alcohol. to  form  a  paste.  To  use,  place 
the  required  amount  in  a  small  tin 
(the  top  of  a  baking  powder  can  will 
do)  and  set  fire  to  it.  As  soon  as  the 
flame  dies  down,  use  immediately  be- 

fore it  has  a  chance  to  get  cold. 
When  fastening  tools  into  wooden 

handles  it  is  well  to  heat  the  tang  over 
the  flame  previous  to  fastening  in  the 
handle.  This  cement  is  strong  and 
waterproof. — Contributed  by  E.  V. 
  

Lifting  Water  By  Suction 

The  right  method  of  connecting  a  pump  in  order 
that  it  will  lift  water  40  ft.  and  deliver  it  to  the  boiler 

is  shown  in  the  accompanying  sketch  from  the  Prac- 
tical Engineer.  A  suction  pipe,  A;  extends  into  and 

within  iy2  in.  of  the  bottom  of  an  air-tight  tank,  B, 
holding  say  1,000  gal.  and  situated  midway  between 
the  Water  level  and  the  pump.  Another  pipe,  C,  in 
which  there  is  a  check  valve,  D,  connects  the  tank 
with  the  water. 

Thus  far,  there  is  simply  an  air-tight  suction  line 
40  ft.  long,  the  tank,  B,  being  merely  an  enlargement 
of  the  pipe  half-way  up.  E  is  an  air  pipe  extending 
just  through  the  top  of  tank  and  is  connected  with 
the  upper  suction  pipe,  A,  by  means  of  a  by-pass,  F. 
A  globe  valve,  G,  is  placed  in  the  by-pass  and  one  is 
also  placed  in  the  air  pipe,  E,  above  th ;  by-pass  con- 

nection, designated  at  H. 
In  starting,  close  valve  H  and  open  valve  G;  this 

allows  the  air  to  be  exhausted  from  the  lower  suction 

pipe,  C,  and  the  air-tight  tank,  B,  through  the  air- 
pipe,  E,  and  the  by-pass,  F.  Of  course,  in  starting 
up,  and  until  water  has  attained  a  depth  oi  ij4  in.  in 
the  tank,  some  or  all  of  the  air  may  take  a  direct 
course  up  through  the  upper  suction  pipe,  A;  but 

7b  Atmosphere 
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Pumping  Water  40  Feet 
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after  it  has  reached  a  depth  sufficient 
to  submerge  the  lower  end  of  pipe  A, 
the  rest  of  the  air  will  be  exhausted 

through  the  by-pass ;  hence  the  ne- 
cessity of  the  by-pass  or  some  similar 

arrangement. 
As  the  air  is  exhausted,  the  water 

will  be  forced  up  the  suction  pipe,  C, 
into  the  tank,  B,  until  it  is  full,  and 
possibly  a  short  distance  up  the  pipes 
A  and  E ;  then  open  valve  H  and  the 
air  rushes  in  and  destroys  the  vacuum, 
which  is  holding  the  water  up  this 
far,  and  the  water  starts  back  down 
the  suction  pipe,  C,  when  the  check 
valve,  D,  closes  and  we  have  the  main 
body  of  water  trapped  20  ft.  from  the 
pump  with  atmospheric  pressure  on 
it.  Then  by  closing  valve  G  in  the 
by-pass,  the  pump  will  lift  the  water 
the  rest  of  the  way  and  deliver  it  into 
the  boiler. 

To  Find  the  Clearance  of  an  Engine 

A  good  way  to  find  the  clearance 
of  an  engine,  especially  when  the 
cylinder  heads  are  provided  with  in- 

dicator connections,  is  to  place  a  strip 
of  lead  inside  the  cylinder  and  then 
turn  the  engine  over  the  center.  The 
thickness  of  the  lead  snould  be  greater 
than  the  clearance,  so  that  the  piston 
will  compress  it  against  the  cylinder 
head,  thus  giving  the  true  clearance. 
This  method  can  also  be  used  to  ad- 

vantage in  finding  the  clearance  of  an 
air  compressor. — Contributed  by  A.  E. 
Schutz,  Trevorton,  Pa. 

Lathe  Chuck  for  Small  Work 

The  drawing  shows  a  chuck  that  I 
constructed  for  holding  small  rods  in 
making  duplicate  work.  A  steel  bar- 

rel, A  (Fig.  1),  is  tapered  inside  to 
receive  the  jaws,  B,  shown  in  detail  at 
Fig.  2.  The  jaws  are  held  apart  by 
the  spring  C  until  the  barrel  is 
screwed  on  the  lathe  spindle,  which 
forces  the  jaws  into  the  taper  and 
brings  them  together. 

This  chuck  is  not  adapted  to  work 
where  there  is  much  variation  in  the 
size  of  the  stock,  but  is  very  useful 

Fig.  1  Fig.  2 

and  convenient  for  duplicate  work. 

By  making  several  jaws  with  open- 
ings of  different  sizes  they  may  all  be 

used  in  connection  with  a  single  bar- 
rel.— Contributed  by  Geo.  W.  Smith, 

Jr.,  122  Genessee  St.,  Marquette, 
Mich. 

To  Make  Solder  Wire 

Having  used  up  all  my  solder  wire 
and  having  an  abundance  of  stick 
solder  on  hand,  I  used  the  following 
method  of  making  it  into  wire : 

Punch  a  small  nail  hole  in  the  bot- 
tom of  a  cocoa  can  and   pour  the 

Pouring  the  Solder 

melted  solder  into  the  can.  Move  the 
can  over  a  cold  flat  surface,  as  shown 
in  the  sketch,  thus  making  a  long, 
thin,  wirelike  strip,  which  may  be 
rolled  up  in  the  form  of  a  ball,  for 
convenience  in  handling. — Contributed 
by  Chas.  Grogan,  295  Bainb ridge  St., 
Brooklyn,  N.  Y. 
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Raising  Device  for  Wagon  Boxes 

The  accompanying  engraving 
shows  a  simple  device  which  may  be 
rigged  up  by  most  any  smith  having 
need  of  an  apparatus  of  this  kind.  The 

Simple  Labor=Saving  Device 

work  of  lifting  a  wagon  box  becomes 

mere  child's  play  with  a  windlass  ar- 
rangement of  this  kind,  says  a  corre- 

spondent of  the  American  Blacksmith. 
As  seen  in  the  sketch,  A  is  a  piece 

of  4-in.  pipe  long  enough  to  pass  over 
four  of  the  crossbeams  overhead.  Our 

shop  in  which  the  wagon  work  is  done 
has  no  upper  story  and  we  therefore 
placed  the  pipe  directly  on  the  beams 
which  support  the  walls  and  run 
across  just  overhead.  After  securing 
the  pipe  and  cutting  to  right  length, 

drill  four  holes  in  one  end  of  it.  These, 
holes  should  be  drilled  in  such  manner 

as  to  have  each  set  of  two  directly  op- 
posite each  other,  so  that  when  two 

pieces  of  gas  pipe  are  inserted  in  the 
end  they  will  pass  each  other  as  in 
the  engraving.  Before  placing  on  the 
beams,  two  holes  are  drilled  in  the 
pipe  to  receive  the  rope  ends.  This 
will  prevent  the  ropes  from  slipping 
around  the  pipe.  The  pipe  is  now 
placed  upon  the  beams  and  either 
brackets  placed  each  side  of  it  or  long 
spikes  driven  into  the  beams  to  keep 
the  pipe  from  rolling.  Two  good  stout 
ropes  of  equal  length  are  now  secured 
and  after  binding  the  ends  with  wire, 
drive  and  fasten  in  the  holes  made  for 

this  purpose.  Now  secure  a  good  stout 
plank  of  2-in.  timber  about  6  in.  wide 
and  long  enough  to  go  across  your 
widest  wagon  box.  In  each  end  of 
this  bore  four  holes.  Now  forge  two 
hooks  and  thread  the  ends  of  both  of 

them  to  receive  a  large  nut.  The  loose 
rope  ends  are  now  thrust  through  the 
two  holes  nearest  the  center  of  the 

plank  and  your  device  is  ready  for  use. 
The  holes  in  the  ends  of  the  plank  are 
for  adjusting  the  hooks  to  different 
sizes  of  wagon  boxes.  A  stop  to  keep 
the  device  from  turning  after  the  box 
has  been  raised  is  simply  an  iron  rod 
which  fits  loosely  into  a  hole  drilled 
through  one  of  the  beams. 

To  Drive  Spikes  Under  Water 

Spikes  and  nails  can  be  driven  in  several  feet  of 
water  at  any  angle  desired  by  the  use  of  the  follow- 

ing method: 
Place  a  piece  of  gas  pipe,  B,  long  enough  to  ex- 

tend above  the  water  to  a  convenient  height  and  just 
large  enough  to  drop  the  spike  in  readily  and  still 
keep  it  upright,  in  the  water,  as  illustrated ;  drop  in 
the  spike,  C ;  then  by  using  a  steel  drift,  A,  and  hold- 

ing the  gas  pipe  at  whatever  angle  required,  drive 
the  spike.  The  steel  drift  should  be  long  enough  to 
drive  the  spike  down  and  leave  a  handhold  above 
the  pipe  sufficient  to  hammer  on,  says  the  American 
Miller.  This  method  is  of  great  help  in  building 
forebays,  pits  and  bottoms  for  foundations.  The 
spike  will  go  at  whatever  angle  the  gas  pipe  is  held. 
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Lantern  Glue  Heater 

This  device  was  contrived  by  a  correspondent  of 
the  American  Miller  for  convenience  in  repairing 
bolting  cloth  in  cold  weather,  thin  glue  being  re- 

quired to  make  a  good  patch.  It  will,  however,  be 
found  useful  in  other  lines  of  work  also.  A  canopy 
made  of  metal  and  having  four  prongs  is  riveted  to 
the  lantern,  so  it  will  withstand  the  heat  from  the 
same.  A  can  of  liquid  glue  set  on  the  canopy  soon 
heats  to  the  right  degree.  For  patching  bolting  glue 
is  always  more  satisfactory  than  flour  paste  and  is 
easier  to  handle. 

CAN  OF UQU'D  GLUE 

METAL  PftOMG 

LANTERN 

To  Preserve  Iron  Against  Rust 

To  preserve  iron  against  rust,  im- 
merse it  for  a  few  minutes  in  a  solu- 

tion of  blue  vitriol,  then  in  a  solution 
of  hyposulphite  of  soda,  acidulated 
with  chlorhydric  acid,  says  the  Inland 
Printer.  This  gives  a  blue-black  coat- 

ing, which  neither  air  nor  water  will 
affect. 

Changing  Drawings 

Probably  one  of  the  most  impor- 
tant problems  coming  up  to  draftsmen 

in  general  is  making  changes  on  draw- 
ings. The  following  method  is  rec- 

ommended : 

From  the  original  drawing  make  a 
brown  print,  using  a  thin,  tough 
paper.  This  gives  a  print  with  clear 
white  lines  on  a  brown  background, 
the  brown  being  impervious  to  light. 
Paint  out  on  this  print,  with  ordinary 
drawing  ink,  the  lines  not  desired  on 
the  changed  drawing,  after  which 
make  a  second  brown  print  from  the 
first.  The  print  thus  obtained  has 
dark  brown  lines  on  a  white  back- 

ground. Draw  in  on  this  print  the 
changes  and  you  have  the  new  draw- 

ing desired,  from  which  blueprints 
can  be  made. 

The  writer  has  used  this  method  for 
some  time  and  finds  it  a  very  desirable 
one. — Machinery. 

i^j^t 

Fitting  a  9  by  16  Board  to  a  12  by  12  Hole 

While  working  for  a  contractor  at  one  time  I  had 
occasion  to  get  out  a  small  job  which  was  to  fill  up 
a  hole  12  in.  square  in  the  floor.  As  it  was  on  the 
third  floor  and  all  the  lumber  was  on  the  ground  floor 

except  a  9  in.  by  16  in.  board  the  boss  said,  "By  cut- 
ting that  board  in  two  pieces  you  can  make  it  do." 

Now  the  hole  in  the  floor  being  12  in.  square  made 
me  think  a  while  and  of  course  a  bet  for  the  cigars 
was  made  then  and  there. 

The  accompanying  sketch  shows  how  I  lost  the 
cigars  and  incidentally  gained  in  knowledge  and  ex- 

perience. The  board  was  marked  out  in  two  step- 
shaped  pieces  which  being  put  together  formed  a 
board  surface  12  in.  square  as  shown. — Contributed 

by  Geo.  P.  Schmidt,  U.  S.  S.  "Alliance,"  Culebra, P.  R. 
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Decimal  Equivalents  of  Drill  Sizes 

The  following  table  gives  the  sizes 
in  decimals  of  an  inch,  of  all  drills 
from  number  80  to  y2  in.,  and  will  be 
found  valuable  for  figuring  clearances, 

driving  fits,  etc.  For  example,  sup- 
posing you  want  to  drill  a  bearing 
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hole  for  a  J^-in.  shaft.  By  using  a 
drill  1/64  of  an  inch  larger  the  hole 
would  be  too  large  and  would  allow 
the  shaft  to  run  out  of  true.  A  }&-in. 
drill  -on  the  other  hand  would  make 
it  a  driving  fit,  as  the  drill  is  made  a 
trifle  smaller  than  the  nominal  size. 

But  by  referring  to  the  table  it  will 
be  found  that  a  No.  30  drill  is  about 
.008  of  an  inch  larger  than  the  shaft, 
which  is  just  about  the  proper  clear- 

ance.— Contributed  by  A.  Edwards. 

A  good  rust  preventive,  and  one 
which  is  extensively  used,  is  banana 
oil,  which  can  be  obtained  at  any  drug 
or  paint  store.  First  polish  the  article 
and  then  apply  the  oil,  using  a  soft 
brush. — Contributed  by  E.  V. 

Water=Cooled  Motors  in  Winter 

For  winter  use  instead  of  water  for 

water-cooled  motors,  one  of  the  auto- 
mobile companies  recommends  a  mix- 

ture of  1  part  wood  alcohol,  1  part 
glycerine  and  1  part  water.  Get  it 
in  early.  If  the  car  is  laid  up  for  the 
winter,  drain  dry,  pour  two  quarts  of 
wood  alcohol  into  radiator  and  run 
the  car  for  a  few  minutes. 

 ♦  •  ♦  

Renewing  a  Gauge  Glass 

In  opening  the  water  glass  connec- 
tions after  putting  in  a  new  glass,  it 

is  generally  recommended  that  the  pet 
cock  at  the  bottom  of  the  glass  be 
opened  first  and  then  the  steam  valve 
at  the  top,  thus  allowing  steam  to 
blow  through  the  glass  and  warm  it 
gently.  Next  open  the  water  valve 
and  close  the  drain  at  the  bottom  of 

the  glass.  If  water  is  admitted  first, 
and  then  steam,  the  glass  will  often 
break,  says  the  Practical  Engineer. 
This  is  because  the  water  is  much 
cooler  than  the  steam  and  there  would 
be  a  greater  expansion  in  the  upper 
half  of  the  glass  than  in  the  lower 
half. 

To  Tin  a  Soldering  Copper 

Chip  a  depression  in  one  side  of  a 
common  red  brick  and  put  a  few  bits 
of  solder  and  rosin  in  the  hollow. 
Heat  the  copper  to  the  usual  working 
heat  and  rub  it  briskly  in  the  rosin 
and  solder,  holding  the  handle  high 
so  as  to  work  on  the  point  of  the  cop- 

per.— Contributed  by  Wm.  Ed.  Jack- 
son, 18  N.  Washington  St.,  Tarry- 

town,  N.  Y. 
 ♦  •  ♦  

To  Remove  Piston  Rod  Packing 

To  remove  the  packing  around  the 
piston  rod  of  an  engine  remove  stuf- 

fing-box gland  and  turn  on  steam. 
The  packing  will  then  be  blown  out 
as  slick  as  a  whistle. — Contributed  by 
Fred  Eckley,  Tekamah,  Iowa. 
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Foundry  Work  at  Home 

Part  l==The  Equipment 

Many  amateur  mechanics,  who  re- 
quire small  metal  castings  in  their 

work,  would  like  to  make  their  own 
castings.  This  can  easily  be  done  at 
home  without  going  to  any  great  ex- 

pense and  the  variety  and  usefulness 
of  the  articles  produced  will  make  the 
equipment  a  good 
investment. 

„  With  the  easily 
made  devices  about 
to  be  described,  the 
young  mechanic  can 
make  his  own  tele- 

graph keys  and 
sounders,  battery 

zincs,  binding-posts, 
engines,  c  a  n  n  o  ns, 
bearings,  small  ma- 

chinery parts,  mod- 
els and  miniature 

objects,  ornaments 
of  various  kinds  and 
duplicates  of  all 
these  and  many 
other  interesting  and  useful  articles. 

The  first  thing  to  make  is  a  mold- 
ing bench,  as  shown  in  Fig.  i.  It  is 

possible  to  make  molds  without  a 
bench,  but  it  is  a  mistake  to  try  to 
do  this  as  the  sand  is  sure  to  get  on 
the  floor,  whence  it  is  soon  tracked 
into  the  house.  The  bench  will  also 
make  the  operation  of  molding  much 
easier  and  will  prove  to  be  a  great 
convenience. 

The  bench  should  be  made  of  lum- 
ber about  i  in.  thick  and  should  be 

constructed  in  the  form  of  a  trough, 
as  shown.  Two  cleats,  AA,  should  be 

nailed  to  the  front  and  back  to  sup- 
port the  cross-boards,  BB,  which  in 

turn  support  the  mold  while  it  is  be- 
ing made.  The  object  of  using  the 

cleats    and    removable  cross-boards 

instead  of  a  stationary  shelf  is  to  give 
access  to  the  sand,  C,  when  it  is  be- 

ing prepared. 
About  one  or  two  cubic  feet  of  fine 

molding  sand  will  be  required,  which 

may  be  purchased  at  the  nearest  foun- 
dry for  a  small  sum.  Yellow  sand 

will  be  found  a  little  better  for  the 

amateur's  work  than  the  black  sand 
generally  used  in  most  foundries,  but 

Fig.  ̂ Convenient  Arrangement  of  Bench  and  Tools 

if  no  yellow  sand  can  be  obtained  the 
black  kind  will  do.  If  there  is  no 
foundry  near  at  hand,  try  using  sand 
from  other  sources,  giving  preference 
to  the  finest  sand  and  that  which 

clings  together  in  a  cake,  when  com- 
pressed between  the  hands.  Common 

lake  or  river  sand  is  not  suitable  for 

the  purpose,  as  it  is  too  coarse  and 
will  not  make  a  good  mold. 

For  mixing  and  preparing  the  sand 
a  small  shovel,  D,  and  a  sieve,  E,  will 
be  required.  If  desired  the  sieve  can 
be  home-made.  Ordinary  wire  net- 

ting, such  as  is  used  in  screen  doors, 
is  about  the  right  mesh  and  this,  nailed 
to  replace  the  bottom  of  a  box,  makes 
a  very  good  sieve. 

The  rammer,  F,  is  made  of  wood 

and  is  wedge-shaped  at  one  end  and 
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flat  at  the  other,  as  shown.  In  foun- 
dries each  molder  generally  uses  two 

rammers,  but  for  the  small  work 
which  will  be  described,  one  will  be 
sufficient.  An  old  teaspoon,  G,  will 
be  found  useful  in  the  molding  opera- 

tions and  may  be  hung  on  the  wall 
or  other  convenient  place  when  not 
in  use. 

Fig.  2==Home=Made  Flask 

The  cloth  bag,  H,  which  can  be 
made  of  a  knotted  stocking,  is  filled 
with  coal  dust,  which  is  used  for  a 
parting  medium  in  making  the  molds. 
Take  a  small  lump  of  soft  coal  and  re- 

duce to  powder  by  pounding.  Screen 
out  all  the  coarse  pieces  and  put  the  re- 

mainder in  the  bag.  A  slight  shake 
of  the  bag  over  the  mold  will  then 
cause  a  cloud  of  coal  dust  to  fall  on 

it,  thus  preventing  the  two  layers  of 
sand  from  sticking,  but  this  operation 
will  be  described  more  fully  in  a  sub- 

sequent chapter. 
The  flask,  J,  Fig.  I,  is  shown  more 

clearly  in  Fig.  2.  It  is  made  of  wood 

and  is  in  two  halves,  the  "cope"  or  up- 
per half  and  the  "drag"  or  lower  part. 

A  good  way  to  make  the  flask  is  to 
take  a  box,  say  12  in.  by  8  in.  by  6 
in.  high  and  saw  it  in  half  longi- 

tudinally, as  shown.  If  the  box  is  not 
very  strong,  the  corners  should  be 
braced  with  triangular  wooden  strips, 
AA,  which  should  be  nailed  in,  pre- 

vious to  sawing.  The  wooden  strips, 
BB,  are  used  to  hold  the  sand,  which 
would  otherwise  slide  out  of  the  flask 
when  the  two  halves  of  the  mold  are 
separated. 

The  dowels,  CC,  are  a  very  impor- 
tant part  of  the  flask  as  upon  them 

depends  the  matching  of  the  two 
halves  of  the  mold.  A  wedge-shaped 
piece,  CC,  is  nailed  to  each  end  of 
the  cope  and  the  lower  pieces,  DD, 
are  then  nailed  on  the  drag  so  that 
they  just  touch  C  when  the  flask  is 
closed.  The  two  halves  of  the  flask 

will  then  occupy  exactly  the  same  rel- 
ative position  whenever  they  are  put 

together. 
After  the  flask  is  done  make  two 

boards  as  shown  at  K,  Fig.  1,  a  little 
larger  than  the  outside  of  the  flask. 
A  couple  of  cleats  nailed  to  each  board 
will  make  it  easier  to  pick  up  the  mold 
when  it  is  on  the  floor. 

A  cast-iron  glue  pot  makes  a  very 
good  crucible  for  melting  the  metal, 
which  can  be  either  aluminum,  white 
metal,  zinc  or  any  other  metal  having 
a  low  melting  point.  This  completes 
the  equipment  with  the  exception  of 
one  or  two  simple  devices  which  will 

be  described  under  "molding"  in  the next  number. 

Home=Made  Pneumatic  Lock 

Mount  an  old  bicycle  hand-pump, 
A,  on  the  door  by  means  of  a  metal 

plate,  B,  having  a  swinging  connec- 
tion at  C.  Fasten  the  lever,  D,  to 

the  door  knob  and  make  a  hinge  con- 
nection with  the  pump  by  means  of  a 

piece  of  sheet  brass,  E,  soldered  to 
the  end  of  the  cylinder.  All  this  ap- 

paratus is  on  the  inside  of  the  door 
and  is  connected  by  a  small  rubber 
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Pneumatic  Door  Opener 
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tube,  F,  to  a  secret  mouthpiece  placed 
at  some  convenient  location.  A  small 

piece  of  spring  brass,  screwed  to  the 
door  frame,  will  open  the  door  about 
y2  in.  when  the  operator  blows  in  the 
mouthpiece,  or  if  the  door  is  within 
reach  of  the  mouthpiece,  the  operator 
can  push  the  door  at  the  same  time 
that  he  blows,  thus  doing  away  with 

HOW  TO  MAKE 

the  spring,  which  is  only  used  to 
keep  the  door  from  relocking. 

One  way  of  making  the  air  connec- 
tion with  the  outside  is  to  bend  the 

tube,  F,  around  and  stick  it  through 
the  keyhole.  Few  burglars  would 
ever  think  to  blow  in  the  keyhole. — 
Contributed  by  Orton  E.  White,  1740 
Main  St.,  Buffalo,  N.  Y. 

i  PADDLE  BOAT 

A  rowboat  has  several  disadvan- 
tages. The  operation  of  the  oars  is 

both  tiresome  and  uninter- 
esting and  the  oarsman  is 

obliged  to  travel  backwards. 
By  replacing  the  oars  with 
paddles,  as  shown  in  the  il- 

lustration, the  operator  can 
see  where  he  is  going  and 
enjoy  the  exercise  much 
better  than  with  oars.  He 
can  easily  steer  the  boat  with 
his  feet,  by  means  of  a  piv- 

oted stick  in  the  bottom  of 
the  boat,  connected  by  cords 
to  the  rudder. 

At  the  blacksmith  shop 
have  a  ̂ $-in.  shaft  made,  as 
shown  at  A,  Fig.  2.  It  will  be  neces- 

sary to  furnish  a  sketch  giving  all  the 
dimensions  of  the  shaft,  which  should 
be  designed  to  suit  the  dimensions  of 
the  boat,  taking  care  that  sufficient 
clearance  is  allowed,  so  that  the 
cranks  in  revolving  will  not  strike  the 

operator's  knees.  If  desired, 
split-wood  handles  may  be 
placed  on  the  cranks,  to  pre- 

vent them  from  rubbing  the 
hands. 

The  bearings,  B,  can  be 
made   of   hard   wood,  but 
preferably  of  iron  pipe  filled 
with  melted  babbitt.    If  bab- 

bitt   is    used,    either  thor- 
oughly smoke  or  chalk  the 

shaft  or  wrap  paper  around  it  to  pre- 
vent the  babbitt  sticking.    The  pieces 

of  pipe  may  be  then  fastened  to  the 
boat  by  means  of  small  pipe  straps, 

such  as  may  be  obtained  at  any  plum- 
ber's at  a  very  small  cost. 

Paddle  Boat  in  Operation 

The  hubs,  C,  should  be  made  of 
wood,  drilled  to  fit  the  shaft  and  mor- 

tised out  to  hold  the  paddles,  D.  The 
covers,  E,  may  be  constructed  of  thin 
wood  or  galvanized  iron  and  should 
be  braced  by  triangular  boards,  as 
shown  in  Fig.  I.    If  galvanized  iron 

Details  of  Paddle  Boat 

is  used  it  should  be  exposed  to  the 
weather  two  or  three  months  before 
painting  or  the  paint  will  come  off, 
spoiling  its  appearance. 
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How  to  Make  a  Hygrometer 

A  home-made  hygrometer,  for  de- 
termining the  degree  of  moisture  in 

the  atmosphere,  is  shown  in  the  ac- 
companying sketch  and  consists  of  a 

board,  A,  with  a  nail  at  each  end  to 

The  Hygrometer 

hold  the  silk  thread,  B.  A  second 
piece  of  silk  thread,  C,  is  tied  to  the 
center  of  B  and  connects  with  an  in- 

dicating hand  or  pointer  supported  by 
the  bracket,  D.  The  axle  on  which 
the  pointer  revolves  consists  of  a 
piece  of  round  wood,  about  the  size 
of  a  lead  pencil,  with  a  pin  driven  in 
each  end.  A  piece  of  tin,  E,  is  cut  V- 
shaped  at  each  end  and  bent  up  at 
the  ends  to  form  bearings  for  the  pins. 
The  silk  thread,  C,  is  fastened  to  the 
wooden  axle  and  is  wrapped  one  or 
two  turns  around  it,  so  that  when 
the  thread  is  pulled  the  pointer  will 
move  on  the  scale.  It  will  be  noticed 

that  the  thread,  B,  is  not  perfectly 
straight  but  bends  toward  D.  For 
this  reason  a  very  small  shrinkage  of 
B,  such  as  occurs  when  the  atmos- 

phere is  dry,  will  cause  an  increased 
movement  of  C,  which  will  be  fur- 

ther increased  in  the  movement  of  the 
pointer.    An  instrument  of  this  kind 

is  very  interesting  and  costs  nothing 
to  make. — Contributed  by  Reader, 
Denver. 

How  to  Make  a  Thermo  Battery 

A  thermo  battery,  for  producing 
electricity  direct  from  heat,  can  be 
made  of  a  wooden  frame,  A,  with  a 
number  of  nails,  B,  driven  in  the 
vertical  piece  and  connected  in  series 
with  heavy  copper  wires,  C.  The 
connections  should  all  be  soldered  to 

give  good  results,  as  the  voltage  is 
very  low  and  the  resistance  of  an  un- 

soldered joint  would  stop  the  current. 
The  heat  may  be  supplied  by  an  al- 

cohol lamp  or  other  device  and  the 
current  may  then  be  detected  by 

means  of  a  simple  galvanometer  con- 
sisting of  a  square  spool  of  No.  14 

or  16  single-covered  wire,  E,  with  a 
pocket  compass,  F,  placed  on  top, 
Turn  the  spool  in  a  north  and  south 
direction  or  parallel  with  the  compass 
needle.     Then  when  the  nail  heads 

are  heated  and  the  circuit  completed 
the  needle  will  swing  around  it  at 

right  angles  to  the  coils  of  wire.  Ap- 
plying ice  or  cold  water  to  the  nail 

heads  will  reverse  the  current.— Con- 
tributed by  A.  C.  A.,  Chicago. 
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Invention  Saves  Boxing  Compass 

If  the  new  compass  card  invented 
by  an  Englishman  named  Collins 
should  come  into  general  use,  one  of 
the  hardest  tasks  for 
the  young  sailor  would 
be  removed.  To  learn 

to  "box  the  compass" 
is  one  of  the  first  les- 

sons, and  reference  to 
the  cut  will  suggest  it 
is  by  no  means  easy  to 
memorize.  The  Collins 
compass  card  takes  the 
quadrants  of  90  deg. 
each,  and  commencing 
at  north  numbers  them 
consecutively  from  o 

to  360,  the  figures  in- 
creasing in  the  same 

direction  as  the  hands 
of  a  clock  travel.  Thus 
o  would  be  north;  90, 
east;  180,  south,  and 
270,  west.  Any  land 
lubber  ought  to  be  able 

to  head  a  boat  "S.  450 
E."  if  told  to  steer 
"135,"  which  is  the 
same  thing.  The  in- 

ventor explains  allow- 
ances for  deviation,  and  apparently  his 

plan  supplies  all  necessary  require- 
ments. 

On  investigation  we  find  the  sys- 
tem is  not  entirely  new  in  the  United 

States,  and  that  the  same  method,  or 
practically  the  same,  was  launched  by 

our  navy  department  several  years 
ago.  With  all  its  simplifications  and 
certain  positive  advantages,  the  old 
sea  dogs  of  the  general  maritime  in- 

terests outside  the  navy  received  it 

4*V 
.  vs.  ***** 

»  *******  \j*J-  V 

350  0  in 

Standard  Compass  Card==To  "Box  the  Compass"  Start  at  N  and  Read to  the  Right 

poorly.  What  was  good  enough  for 
their  fathers  for  several  generations 
back  was  still  good  enough  for  them, 
and  like  other  admitted  reforms  this 
one  fell  down  on  account  of  the  dif- 

ficulty of  forgetting  a  life-long  meth- 
od and  learning  the  new.  For  in- 

stance: A  master  who  is  used  to  di- 
recting his  quartermaster  to  steer 

NE.  by  E.  y2E.  (N.  61 0  52'  30"  E., 
roughly  N.  62 0  E.)  would  be  at  a  loss 
to  express  it  steer  62  °,  or  if  the  course 
were  SW.  by  W.  y2  W.  (S.  61 0  52' 
30"  W.,  or  roughly  S.  62 0  W.)  to  say 

steer  242  °. 

Section  of  Collins*  Compass  Card 

The  German  army  has  a  portable 
wireless  outfit  weighing  only  300  lb., 
in  which  a  45-volt  generator  is  driven 
by  a  soldier  who  sits  on  a  bicycle 
frame  and  pedals. 
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Pulverized  Coal  for  Locomotives 

Burns  Otherwise  Worthless  Fuel==No  Manual  La- 
bor for  the  Fireman 

Railroad  managers  are  now  looking 
to  pulverized  fuel  as  promising  a  great 
saving  in  coal  bills.  Experiments 
have  been  made  under  severe  condi- 

tions in  both  passenger  and  freight 
service.  The  system  permits  the  use 
of  low  grade  coal,  but  also  of  sizes  not 
now  marketable.  The  two  things  nec- 

essary to  successful  operation  of  the 
new  system  are  that  the  fuel  be  dry, 
and  the  particles  not  too  large  nor  too 
fine  dust.  The  fuel  is  prepared  by 
drying  and  grinding  and  the  particles 
passed  through  a  6o-mesh  screen. 

The  prepared  fuel  is  fed  into  the  fire- 
box by  means  of  a  blower  on  the 

tender  operated  by  a  turbine  taking 
steam  from  the  locomotive  boiler. 
Best  results  are  obtained  with  1,000 
volumes  of  air  to  i  of  coal.  When 
this  mixture  is  fed  into  the  firebox 
it  is  instantly  converted  into  gas  and 
burns  with  such  an  intense  heat  that 

special  provision  must  be  made  to 
withstand  it.  The  flow  of  fuel  is  sub- 

ject to  the  same  regulation  as  in  oil 
burning,  and  like  that  system  the 
grates  are  removed  and  the  doors  all 
made  tight.  The  exhaust  draft  is  dis- 

pensed with.  The  fuel  is  fed  through 
nozzles  which  face  each  other  across 

the  firebox,  the  opposing  currents  pro- 
ducing a  mushroom  shaped  body  of 

flame.  Both  the  firebox  and  boiler  re- 
quired are  smaller  with  this  system 

than  where  #ordinary  coal  is  burned, 
two  features  ̂ greatly  to  be  desired. 
Combustion  is  so  perfect  there  is  an 
entire  absence  of  smoke,  cinders  and 

sparks.  The  Railway  Age  says  :  "The 
simplicity  of  the  whole  device,  its  ease 
of  regulation,  economy  on  all  ordinary 
loads  and  capacity  for  very  great 
overloads,  its  cleanliness  and  freedom 
from  sparks  have  appealed  strongly 
to  railroad  officials  interested  in  its 

operation." Home=Made  Electric  Light 

For  summer  homes,  farm  houses 
and  residences  where  no  electric  light 
service  is  furnished,  or  in  homes 
where  a  generous  supply  of  light  is 
desired,  the  small  electric  light  plant 
will  be  found  a  genuine  comfort.  As 
now  made  the  outfit  is  by  no  means 
expensive  and  will  last  a  lifetime  with 
a  few  insignificant  repairs.  Many  of 
the  machines  now  in  common  use  on 
farms  for  various  purposes  are  really 
more  complicated  than  this. 

At  a  recent  test  of  a  2-hp.  gaso- 
line engine  electric  light  outfit  made 

by  the  Kansas  State  Agricultural  Col- 
lege it  was  found  the  cost  for  eigh- 
teen 16-Cp.  lights  was  only  5  cents  an 

hour.  The  engine  and  generator  re- 
ceived no  attention  whatever  during 

the  1  o-hour  runs. 
As  all  the  lamps  in  a  house  are 

never  required  at  the  same  time,  prob- 
ably one-third  of  the  lamps  would  be 

a  liberal  average  in  use — a  2-hp.  out- 
fit is  competent  to  take  care  of  a  15- 

room  house  with,  say,  50  lamps.  Of 

the  two  a  mower  or  a  sewing-machine 
is  much  more  difficult  to  operate  than 
the  lighting  plant. 

 ♦  ♦  ♦  — 
Covered  automobiles  with  sleeping 

bunks  for  four  are  being  used  by 

hunting  parties. 

Showing  Arrangement  for  Burning  Pulverized  Coal 
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"GET  THE  BEST which  means 

The  Clipper 

Water  Motor 
We  do  riot  claim  it  THE 

CHEAPEST,  but  we  da 
claim  it  THE  BEST. 
Buy  one  for  the  boy  and 

watch  him  "get  busy." Send  for  circular  with  full 
description  and  price. 

L.  E.  RHODES 
HARTFORD,  CONN. 

DESIGNS*  AND  WORKING  DRAWINGS 
For  Steam  and  Gas  Engines 

Sold 
outright 

Sample  castings  for  first  engine.  Patterns  also  furnished. 
Address  C.  N.  GIDDINGS,  N.  E.,  Dept.  5,  ROCKFORD,  ILLINOIS 

Chapman  Economizer 
IK  horse,  but  tested  to  33^ 

Eer  cent  above  rated  power. 
ON'T  buy  a  CHEAP  engine;  it 

doesn't  pay.  Buy  the  simplest, strongest  and  best  designed  en- gine at  the  lowest  possible  price; 
that's  right,  we  build  them. CHAPMAN  ENGINE  WORKS,  Marcellus,  Mich. 

CEMENT  BLOCK 
MACHINE 100  BLOCKS 

A  DAY 10 

MOLDS  for  Cisterns,  Silos,  Fence 
Posts,  Drain  Tile.  Write  today  for  par- 

ticulars.        A.  D.  MACKAY  &  CO., 
84  Washington  St.,  Chicago,  111. 

PARADOX  GAS  ENGINE 
.  Toy  Engine  run  by  illuminating  gas.    Attach  the  engine  by  rubber  tube  to an  ordinary  gas  burner,  and  light  gas. Costs  less  than  5c  a  day  for  gas.  It 

runs  with  an  explosion  at  each  revolu- tion    Will  not  run 
,<A  with  natural  gas. 

Air-cooled  Motor Price, 

complete, 

$2.50 Delivered, 

pr^naid, 
$3.00 Send  for 

Circular 

SEE  the  Subject  Matter  in  the 
Fifth  Page  of  the  Index  of  the 

THE  PRACTICAL  6AS  ENGINEER 
Fifteen  Pages  of  Index  like  this: 

5tH  Page  Index 
Fly  wheel,  weight  and  diameter Foundation  for  gas  engine 
Foundation,  "any  old  floor" Foundation,  object  in 
Foundation,  depth  of 
Foundation,  dimensions  of 
Foundation,  height  of 
Foundation,  concrete 
Foundation,  capped  with  stone  or timber 
Feeding  gasoline  by  gravity 
Feeding  gasoline  by  pump  method 
Fire  insurance  companies  require 
pump  method Fluid  battery 

Fuel  consumption 
Fuel  consumption  under  full  load 
Fuel  consumption  in  relation  to 

speed Fuel  consumption  guarantee 
Fuel  comsumption,  rules  to  follow 
Fields  of  dynamo  should  run  cool 
Firing  eveiy  charge  taken Feed  more  fuel Feed  less  fuel 
Freeze  up  water  jacket Fire  resulting  from  gasoline Gasoline 
Gas,  natural 

It  is  the 
BIGGEST 

DOLLAR'S WORTH  OF 
BOOK  ever 
offered  for 
the'  Money 

By  Dr.  E.W.  Longanecker, a  Gasoline  Engine  expert 
of  twelve  years'  experience 
with  Hydro -Carbon  En- 

gines. 
It  is  a  complete,  plainly 

written  work,  containing 
the  practical  points  needed 
by  a  purchaser,  owner  or 
operator  of  a  Gasoline 
Motor. 

150  pages  in  the  book  on  just  such  Live  Subjects  as  these. 
Mailed,  postpaid  upon  receipt  of  price,  $1,00. 

E.  W.  LONGANECKER,  M.  D„  Author  and  Publisher 
400  Madison  Ave.,  ANDERSON,  INDIANA 

'ARADQX  GAS  ENGINE  CO 

102  Asylum  St. 
Hartford,  Ct. 

Please  Mention  Popular  Mechanics 

RUNS  LIKE  A  BIKE. 

BALL-BEARING 

STEEL-FRAME  GRINDSTONE 

Frame  strong  and  rigid. 

Fine  stone  20-in.  diam. 2-in.  thick. 

Shipped  crated. Weight  75  pounds 

Price  $3.50  P.  O.  B.  Chicago,  III. 

MECHANICS  TOOL  WORKS, 
204  Dearborn  Street.  CHICAGO.  ILL. 
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Toot  or  Power 
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AUTOMOBILES  $  1 00  AND  UP 

than  50  Automobiles  offered  as  low  as  $100.  Write  plainly  io 

H    GRAHAM  CYCLE  CO.,  Inc. 

Motsinger  Auto-SparKer Starts  and  runs 
GAS  ENGINES  WITHOUT  BATTERIES 

MOTSINGER  DEVICE  MFG.  C  . 

146  Main  St. ,  Pendleton,  Ind-.P.S.A. 

"Star"  Lathes 9-in.  to  16-in.  swing 

High-grade  screw- cutting  engine 

lathes,  with  or  with- out compound  rest/ 

taper, draw-in  chuck, 

milling  and  gear-cut- ting attachments, 
friction  countershaft, 
metric  lead  screw,  etc. 

(m-l)  Send  for  catalog  "B" 

The  Seneca  Falls  Mfg.  Co.  
. 

102  Water  St.,  Seneca  Falls,  IN.  Y.,  U«  j» 

  toiTCargest 

AIR-COOLED  MO
TOR 

S HORSE  POWER 

Bore  6x6  inches. 

Plenty  of  cooling  sur- 
face.   No  engine  ever 

constructed  with  so  few 
working  parts.  You  can 
hold  your  hand  on  the 
flanges  after  it  has  been 
working  all  day. 

Write  for  Agency. 
Gasoline  tank  in  base 

or  outside. 

MADE 

Air=Cooled  Motor  Co.^jan
sjngjfflch 

F£~n  blowers,  exhaus
t  fans. 

PRESSURE  BLOWERS.  VEN
TILATOR  WHEELS. 

HEATING  AND  VENT
ILATION. 

SEND  FOR  l«E  MTM.0GUE  »•  2
» 

EXETER  MACHINE 
 WORKS. 

EXETER.  N.  H 

HERO    WORKMEN.-A    -^unng  ̂ 3 burns  crude  oil  has .  a  receiv mg  tank  jitn         ̂   ft pipe  leading  to  a  pit  3  ft.  . »™<  *  £      ̂ bieh  were  being 
Pipes  connect  the  pit  wltfBn°,Jb^as  being  filled  when  an 

retired.     The  receiving  tank  was .   be mg employe  noticed  that  the  valve  in  i ne  p  _t  tQ  the 
wrong  way,  oil  was  flowing  into ̂ the  pit  a  tUe  pU  tQ secondary  receiving r  tanks     At  once  ne  «  the.  fumes turn  off  the  flow  of  oil.    He  * A*  1™  A  down  to  him  but 

and  suffocated.     A  fecund  man  jumped  do  .  „ be  also  was  suffocated.    A  tb  rd  man  ^  he  tQ0 
these  two  men  are  marned  i  ana  *  more 
sP?Ing  in  to  meet  the  same ■  ̂   ̂ Shfi  body  and  then circumspect.    He  had  a  rcpe  in  that  open  grave, 
went  to  the  rescue  of  his  comia ues  *  f        tbe  pit 
But  he  was  not  successful  and  vvas  drag         ̂   ̂  
iospi^.  t?SnSME;^  swrtaa 

We\K 

asd^^M^«-^^f,that  
they  have' even their  living."    

SPLICED  MAN'S  ̂ .MSJfpfe An  Alabama  man  ™f«'?f  *S?  |nd  is  said  to  be  re- 
went  an  nnusual  operation  recently,  (n    ,0  „, 

faKnfrom  a1"°  Sar/dor  and  nSedPto  spli
ce  tbe  tnjn^ 

man's  spine.   +,   »  »  

SELF-I1ESTK0YING  j-"^ ̂   ̂ 'e!**. nronerty  of  disappearing  or  J entirely  u     ,  strength 
rfiPxedytime,    The  paper  »rt epe d         ̂   .g  fl 
of  which  varies  w!th  ̂  the  ̂ engi      &  grand  opportumty  fof 

the  paper  should  last, novelists. 

LATHES 

9  to  13  inch  Swing 

List  price,  $65.00  and  up  accord- ing  to  size.  When  ready  to  buy 

send  for  Lathe  Catalog  and  pric- 

"Quick  Action 

IGNITING  DYNAMOS  an
d 

MAGNETOS 

Take  the  Place  of  Batteriei 

s6  Mention  Popular  Mecha
nics 

W.  F.  &  John  Barnes  Co, 
100  Ruby  St..  :    s  Rockford.Ill 

Jump  Spark 
 Coils 

•      SEND  FOB  CATALOGUE  D. 

TBE  KNOBLOCK  HEIDEMAN  MFG.  
CO. 

SOUTH  BEND,  XND. 

: 
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IQMAWS AUTOMOBILE  EDUCATOR^  T  H  E  BEST  BOOK  ON  AUTOS 

For  Owners,  Operators  and  Repairmen 
Giving  complete  instruction  in  the  care,  construction  and  opera- 

tion of  all  types  of  motor  cars.  Fully  illustrated.  Price  $2  post- 
paid to  any  address.  Money  refunded  if  not  satisfactory.  Order 

today.    Catalog  of  machinists1  books  free. 
THEO.  AUDEL  &  CO.,  Publishers,  63  Fifth  Ave.,  New  York 

Curtiss  AIR  SHIP  MOTORS 
7  H.  P..  50  Lbs. 

Now  used  by  every  successful  Aeronaut. 
HIGHEST  AWARD  WORLD'S  RECORD Portland  Exposition  Ormond  Beach,  Fla. 

SEND  FOR  CATALOG  C. 
Q,  H.  CURTISS  MFG.  CO.,  Hammondsport,  N.  Y. 

TROUBLE  IN  A  MOTOR  CAR. 
The  tank  called  the  Gasoline  dirty, 

The  remark  made  the  water  boil, 
The  Engine  got  hot  in  a  minute, 
And  said  it  was  Spit-off  the  Coil; The  Shafts  then  began  to  get  cranky, 
The  Wheel  thought  he'd  give  them  a  steer, When  the  Carbureter  tried  to  get  loaded, 
The  transmission  got  all  out  of  gear, 

The  Clock  called  the  Car  an  old  woman, 
With  her  bonnet,  apron  and  fan, 

The  Clamps"  tried  to  break  the  Accuser, 
But  couldn't  get  out  of  the  Pan. The  Mat  said  the  Seats  had  false  hair, 

And  proved  it  by  pulling  the  Switch; 
Could  the  Engine  have  shaken  his  Jacket, 

He'd  have  thrown  himself  into  the  ditch; The  Rim  said  the  Chain  was  a  golfer, 
Because  he  had  links  of  his  own, 

The  Chain  said  his  clubs  were  the  levers, And  the  balls  he  stole  from  the  Cone. 
The  Radiator  said  he  felt  cooler, 
Now  that  the  muffler  was  off, 

And  was  sorry  it  shocked  the  Absorber 
To  hear  the  poor  horn  with  a  cough. 

If  the  Gas  hadn't  been  so  exhausted, 
He'd  have  called  down  the  Valves  good  and  hard For  getting  stuck  up  like  the  Oilers, 
And  forcing  the  Spark  to  retard. 

Then  in  fear  the  Cone  clutched  the  Fly-wheel, The  latter  was  strong  for  a  spin, 
But  the  Spark  tried  to  jump  the  whole  contact, 

So  the  Cogs  didn't  dare  to  butt  in. The  wires  were  for  doing  a  Circuit, 
But  the  Wheels  were  so  horribly  tired, 

That  when  the  Hub  spoke  to  the  Axle, 
The  Car  said  it  couldn't  be  hired. 

All  this  trouble  would  never  have  happened, — 
I  assert  it  because  I  was  there, — 

If  the  chauffeur  hadn't  twisted  the  Handle, And  started  the  whole  dam  affair. 
— J.  L.  E.  P.  in  Pneus. 

MAKE  YOUR  OWN 

CEMENT  BLOCKS 
BRICK,  FENCE  POSTS,  DRAIN  TILE,  Etc. 

We  furnish  the  machine  and  instructions. 
SsAVE  MONEY  on  your  buildings. 

B I O  IVI  CD  N  E  Y  *n  n?a^— ^ 
 "3^oc^s  *or  tne 

The  Reed  Mfg.  Co. 
trade.  Write  for  booklet. 

Box  118,  Springfield,  Ohio 

Convert Your 
Bicycle  ,n.to  Motorcycle at  small  cost  by  attaching  the self-starting: 

Erie  2  h.  p.  Power  Outfit This  includes  all  parts  by  which 
anyone  can  easily  make  a  power- ful, durable  motorcycle. Weight  48  lbs.    Bolts  to  frame. 
Speed  2  to  30  miles  an  hour.  A  hill climber.  Hundreds  in  use.  send 
stamp  for  outfit  catalogue. 50  Lake  St.,  Hammondsport,  N.  Y. Motorcycle  Equipment  Co. 

GRISTOUNE 

rr 

Applied  to  any  bright  metal  surface  will  prevent  tarnish or  corrosion.  Use  on  Engines,  Machinery,  Guns,  Tools,  or 
Plated  Ware,  or  go>  ds  for  exhibition.  Successfully  used  on 
Automobiles,  Bicycles  or  Carriages,  both  on  the  metal  or  var- nished parts.   Invisible,  waterproof,  easily  applied. 

Dealers,  or  large  sample  by  mail  for  30  cents. 
CHAS.  A.  G.  WINTHER 

170  Summer  Street  BOSTON,  MASS. 

MOTORCYCLES 
$40.00  UP Send  for  list  No.  102  of  seventy 

machines.  We  also  furnish  cast- ings for  eight  different  motors, 
iy2-H.  P.  to5-H.  P.,  air-cooled  or water-cooled.  Write  for  general 

catalogue.  HARRY  R.  GKElt  CO.  St.  Louis,  Mo. 
Mf  rs.  of  the  celebrated  GREEN  EGG  and  BLUEBIRD  motor-cycles. 

Current  Always  at  Your  Command 
The  engine  on  yom  motor  car  or  boat  gives 
the  most  power  only  when  your  ignition 
current  gives  big,  bot  sparks.  With  an APPLE  BATTERY  CHARGER  on  your  car, 
you  have  a  steady,  sure  source  of  current on  which  you  can  always  rely.  Write  for full  information  today.  See  us  at  both N.  Y.  Auto  Shows. 

THE  DAYTON  ELECTRICAL  MFG.  CO.,  179  St.  Clair  St.,  Dayton,  0. 

The  Ardrey  Vehicle  Washer 

P 

Will  wash  vehicles  perfectly. 
Quickly  attached  to  hose.  Will  not scratch  varnish.  No  cold,  wet  hands —Booklet  Free. 
Ardrey  vVh'cle  Washer  f!o. 140  B  Main  St.  E. ,  Rochester,  N.  Y. 

PRICE 

$145.00 

THREE   HORSE  POWER 

GRIP  CONTROL  5  TO  40  MILES  PIR 
HOUR.  100  MILES  FOR  TWENTY  CENTS 

LIVE  AGENTS  WANTED CATALOGUE  FREE 

THE  THOMAS  AUTO-BI  CO., 
1445  NIAGARA  ST.,  BUFFALO,  N.  Y. 

Please  Mention  Popular  Mechanics 
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MANSON  MOTORCYCLE  ««B  ATTACHMENTS 

THOROUGHLY  RELIABLE 

Adapted  for  Pleasure  and  Utility 
Will  run  faster  than  an  auto  and  cost  of  maintenance 

a  trifle. 
DELIVERY  ATTACHMENT  in  daily  use  by  leading  bi:siness 

houses— A  TIME  AND  MONEY  SAVER. 

SIMPLICITY  OF  CONSTRUCTION  AND  FINISH  UNEXCELLED.       WRITE  FOR  CATALOGUE 

Fowler-Manson-Sherman  Cycle  Mfg.  Co. 
Clinton,  and  Fulton  Streets, CHICAGO,  ILL. 

Gas  and  Gasoline  Engine  and 

Motor  Castings  1  to  1 6  H.  P. 
Bicycle,  Auto,  Marine  and  Stationary    Booklet  on  request 

We  sell  blue  print  drawings  of  either  2  or  4  cycle  type 
THE  GEBHARDT  MOTOR  CO. 
2930  Hancock  St.,  Philadelphia,  Pa. 

WHY   NOT  STOP 
YOUR  TROUBLES? 
A  "Wizard"  Tubular 

Does  It. 
Armature  incaied  in 
WATElt-PROOF  non- 
corroding  brass  tube. 
All  brass  screws. 

Friction,  Belt  or Governor  drive. 
Brush-holders  removed 
without  loosening  screws. 
All  parts  polished  brass. 
Contact  and  Jump  Spark. 
A  TRIAL  WILL  CONVINCE  YOU. 
market.     Price  as  popular  as  machine. 

HERCULES  ELECTRIC  &  MFG.  CO.,  INDIANAPOLIS,  IND. 
30  DAYS'  FREE  TRIAL.  724  Langsdale  Ave. 

Eldredge  Battery  Volt-Meter 
Reading  0  to  3  Volts  in  rV  Divisions 

A  convenient  and  practical  instrument 
for  those  who  use  Primary  and  Storage 
Batteries.  Its  range  will  cover  two  cells 
of  primary  or  one  cell  of  storage  battery; 
is  dead  beat  in  its  readings.  Non-re- movable nuts  on  strong  contact  posts. 

Price  $4. 
ELDREDGE  ELECTRIC  MFG.  CO.,  Springfield,  Mass. 

MOTOR  CYCLES 
5  H.  P.  Double  Cylinder 
Cycle  Castings,  $22.00 

W.  HOFFMAN 
Launch  and  Motor  Works 

1253  N.  Halsted  8t.s  CHICAGO 

NEW  CABLE  JOINT.— A  new  cable  joint,  which  is claimed  to  be  absolutely  water  tight  and  very  accessible 
and  easily  installed,  is  shown  in  the  accompanying  illus- tration.   The  cables  are  brought  down  through  a  perforated 

Construction  of  New  Cable  Joint 

lead  gasket,  A,  and  after  being  soldered  together,  are  en- 
closed in  a  lead  sleeve,  B,  which  is  sweated  to  an  exter- nally threaded  brass  collar  to  be  screwed  into  an  internally 

threaded  brass  cap.  The  joint  thus  made  is  accessible  at 
all  times  for  testing  or  changing  a  multiple. 

FRESH  BREAD  FOR  THE  NAVY.— The  "jackie"  ofj the  present  time  is  much  more  fortunate  than  the  old-time 
sailor,  who  had  salt  pork  and  hardtack  served  every  meal,  j relieved  occasionally  by  a  little  dried  fruit  or  a  floury  mess 
called  "duff."  Nearly  all  the  modern  battleships  are  now 
equipped  with  a  baker's  oven  and  outfit,  in  which  fresh bread  is  baked  daily. 

WIRELESS  TELEGRAPH 
"Telimco  No.  2,"  com- 

plete experimental  out- fit, comprising  one-inch spark  coil,  balls,  key,  75 
ohm  relay,  Coherer  and 
autom.  decoherer,  5  cells 
battery,  wiring,  connec- , p  to  a  mile.    Price  $13.50.  ; 
American  Electrical  Nov-  i 

Warren  St  ,  New  York. 

tions,  instructions,  diagrams,  etc     Will  work  u Agents  wanted.    New  Catalog  of  European  and elties. 
ELECTRO  IMPORTING  CO.,  87 

IL  S.  IGNITION  APPARATUS 
For  Gas  Engines 

Cheap  as  Primary  Batteries 
No  Renewals— Except  Water 

Easily  Installed       Over  1,200  in  Use 
THE  U.  S.  BATTERY  CO. 

ELECTRIC  LIGHTING  PLANTS 
If  you  have  an  Engine  why  not  install  our 
Electric  Lighting  System 

For  Shop— Dwelling— Factory 
A  Light  at  any  time  without  Running  the Engine.    Almost  Automatic. 

Box  627,  New  Rochelle,  N.Y. 
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To  introduce  my  new  line  of 

Outside  and  Inside 

Spring  Calipers 
and  Dividers 

which  are  made  in  2, 3, 4, 5  and  6  in.  sizes 
I  will  make  a  Special  Price  during month  of  December  of 

50  cents  each,  postpaid 
or  $7.00  per  set  of  15 

J.  A.  BARKER 
Pulton  Building     PITTSBURG,  PA. 

"KIMIPE"  Pat. 

BALL  BEARINGS 
For  light  and  medium  weight. 
Thrust  or  weight,  or  both. 
1-4  inch  shaft  and  up. 
No  fitting,  just  push  them  on. 
10  cts.  in  stamps  for  samples. 

PRESSED  STEEL  MFG.  CO.,  545  The  Bourse,  Phila.,  Pa. 

SET  AND  CAP  SCREWS 
Assorted  lengths  in  standard  threads. 

100H-in.  60C;  100^80(5;  100%$1.00;  100^11.25; 50  U  60C;  50  %  90C;  25  %  75c;  100  all  sizes $1.25. 
100  cap  screws  %  to  %  $2.C0;  50  cap  screws  % 
to  V%  $1.00;  100  machine  screws,  20  sizes,  25c; 
500  machine  screws,  40  sizes,  $1.00;  100  spring cotters  25c. 
WESTERN  TOOL  CO..  Lansing,  Mich. 

"MR.  INVENTOR" 
Perfect, 

OUR  BUSINESS  IS  TO 
Develop  and  Manufacture 

YOUR  INVENTION.  ALL  MODERN  FACILITIES 
ARE  OURS,  AND  WE  ARE  AT  YOUR  SERVICE. 
WE     EMPLOY    EXPERT    MECHANICS  ON 

Specialties,  Dies,  Punch  Work  and  Models 
SEND  US  YOUR  DRAWING  OR  MODEL  AND 
WE  WILL  SUBMIT  OUR    LOWEST  PRICE 

MONARCH  TOOL  COMPANY 
124  Opera  Place,  CINCINNATI,  O. 

inexperienced  people  built 
boats  last  year  by  the  BROOKS 
rSTE  M,  which  consists  of  exact  size 

printed  patterns  with  illustrate  1  instruc- 
tions covering  every  detail  of  the  work  and material. 

FREE 
1  ILLUSTRATED 

CATALOG 
quotes  prices  on  patterns,  Knock  Down  Frames wuh  patterns  to  finish,  and  complete  Knock  Down Boats,  Launches,  Sailboats,  Rowboats  and  Canoes SPECIAL  OFfER.-Patterns  of  all  Rowboats  and Canoes,  $2.00;  Launches  and  Sailboats  under  21  feet $5.00;  from  20  to  30  ft.,  $10.00.   We  prepay  carriage charges  on  paUerns  to  all  parts  of  the  world.  When so  ordered  we  send  patterns  C.  O.  D.,  allowing  ex- amination.  Satisfaction  guaranteed  or  money  re- funded.  Write  us. 

Brooks  Boat 
Manufacturing  Co. 

Originators  of  the  Pattern, 
System  of  Boat  Building 
3701  Ship  Street 
SAGINAW MICH/ 

U.S.A. 

TOOLS  FOR.  ALL  TRADES 
AT  WHOLESALE  PRICES 

(BY  MAIL  ONLY) 
Menhanics  don't  miss  (his: — 
St  irrett's  Center  or  Tool  Gauge  for  use on  grinding  and  setting  screw  cutting  tools, 

made  of  finest  quality  steel.  Sells  regu- larly for  25  cents.  Sent  postpaid  (by  mail 
only)  for  17  cents. Starrett's  2£x6  6-inrh  spring  tempered 
Scale  or  Rule— any  graduation.   Sells  reg- ularly at  65  cent*.   Sent  postpaid  to  any 
address  (by  mail  only)  for  39  cents— or both  tools,  Gauge  and  Scale,  for  50  cents. 

Offer  pood  to  Feb.  1,  1907,  only. 
Send  today  for  catalogue.  We  guaran- tee to  save  you  money. 

RUDOLPH  HARDWARE  COMPANY 
Dept.  C,  Smithfield  St.  PITTSBURG,  PA 

Popular  Mechanics,  Journal  Building,  Chicago 
I  would  like  to   act  as  your  agent  in  the  shop  or  works  of 

 employing   men. Firm's Name 

If  you  have  no  agent  in  this  plant  send  me  full  particulars  with 
statement  of  commissions  paid. 

Name  ,  

Street. 

City__ State. 

Please  Mention  Popular  Mechanics 
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"Koeth's 

Kombination  Kit" 
Greatest  invention  of  the  age. 

Conceded  by  all  who  see  it  to  be 
the  best  thing  of  its  kind  now  on the  market.  15  Tools  and 
One  Pair  Handles  for  all. 
Made  of  tool  steel,  drop-forged, 
highly  finished  and  warranted. Each  tool  complete  within  itself 
and  10  to  11  inches  in  length. 
$10  worth  of  tools  for  $3.50  per 
set,  prepaid.  Salesmen  wanted. Phenomenal  inducements  to  five 
men.  Write  for  illustrated  book- 

let, etc. 

KOETH  MFG.  CO. 
108  Broadway  Buffalo,  N.  Y. 

WE  MANUFACTURE  TO  ORDER 

DIES.  TOOLS  AND 

AUTOMATIC  MACHINES 
also  HARDWARE  SPECIALTIES 

and  PATENTED  NOVELTIES 
ESTIMATE8  FURNISHED  ON  EXPERT 
MODEL  WORK.  8END  DRAWING  OR 
8AMPLE. 

BOOKLET  FREE.     WRITE  TODAY. 

Stamping  €r  Tool  Co. 
DEP.  C  LA  CROSSE.  WIS. 

THE  OLD   RELIABLE  W 

JESSOP  STEEL 
IS  YET  ON  TOP  AND  THE  VERY  BEST  FOR  ALL  FINE  TOOLS  f 
WILLIAM  JESSOP  &  SONS,  LIMITED  f 

91  JOHN  STREET,  NEW  YORK  # 

•    Lincoln's  Famous  Saying 
"You  can  fool  some  of  the  people  all  of  the  time  and  all  of the  people  some  of  the  time,  but  you  cannot  fool  all  of  the 

people  all  of  the  time"  applies  extremely  well  to  ignition  ap- paratus for  automobiles  and  motor  boats. 
If  you  use  a  SPLITDOKF  SPARK  COIL  you  will  not  be 

fooled.  It  Is  used  by  the  great  majority  of  motorists  and 
they  all  swear  by  it. 
C.  C.  SPLITDORF,      1 7-27  Vandcwater  St. ,  New  York. Ask  Dept.  M  for  catalog. 

A  DISTINGUISHED  FISH. — The  only  fish  in  the  world 
specially  protected  by  Act  of  Parliament  is  "Pelorus 
Jack,"  a  remarkable  white  fish  estimated  to  be  from  12  ft. to  14  ft.  long,  which  lives  in  the  waters  of  the  French 

White  Fish  14  Feet  Long 
Pass,  New  Zealand.  Mr.  Dennis  W.  Hursthouse,  Nelson, 
N.  Z.,  writes  us  as  follows: 

"I  inclose  you  a  photograph  taken  from  the  deck  of  a steamer  of  famous  Pelrrus  Jack,  who  never  fails  to  payi 
the  passing  steamers  a  visit.    On  calm  days  lie  can  be  seen 

SPECIAL 

OFFER 

PATENTED  IN  UNITED  STATES, 
AND  GREAT  BRITAIN. 
PATENTS  PENDING. 

CANADA,  FRANCE,  GERMANY 

FOR  THE  NEXT  THIRTY  (30) 
MECHANICS  ONE  OF  OUR  WRENCHES,  made  with  extra  fine 
65  CENTS  each,  postpaid  to  any  address.  We  make  this  offer 
"Hawkeye"  Wrench  to  new  readers  who  are  not  aquainted  with  its 

^iSZST  The  HawKeye  Wrench  Co., 

Our  wrench  has  more 
^„  uses  than  any  other 

S  of  POPULAR  wrench  made,  and  can 
finish,  ata  special  price  of  fee^gfthreadcStteS in  order  to  introduce  the  or  nut  French.  For 
merits,  cutting-  threads  it  has 

MarshalltOWn,  Iowa  3  different  dies. 
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Tools  Do  The  World's  Work"i Insist  on  having  tools  under  this  trade-mark 
They  are  the  BEST  TOOLS 

skill  and  money  can  produce 
and  all  experienced  mechanics  call  for  "OHIO" TOOLS  when  they  require  a  tool  that  will  stand  up 
under  hard  work. 

Every  Tool  Covered  by  a  Broad  Guarantee 
Our  Catalog  No.  P  will  prove  of  interest  to  every 

mechanic. 

OHIO  TOOL  COMPANY 
COLUMBUS,  OHIO 

KlDt*  PAT?  AUG. I  I sos  UNIQUE 

FOR.  CHRISTMAS 
And  All  the  Year— For  ONE  or  TWO 

SOLD  DIRECT  TO  USER 
WRITE  TO-DAY  FOR  CIRCULAR 

EDWIN  D.  SMITH,  241  Fourth  Ave.,  Pittsburg,  Pa. 

i  a  mile  away,  leaping  and  jumping  through  the  water  as he  makes  for  the  ship. 
"He  generally  rubs  against  the  side  of  the  boat,  accom- panies it  for  several  miles,  and  then  returns  to  his  home 

in  a  bay  under  the  cliffs.  It  is  the  only  fish  of  its  kind  in 
these  waters,  and  is  protected  by  a  special  Act  of  Parlia- 
Iment." 

FLEXIBLE  AUGER  CLEANS  PIPES.— A  prac- 
tical novelty  for  plumbers  is  the  flexible  auger, 

Consisting  of  a  flexible  shaft  wound  on  a  portable 

eel  with  a  wire  auger  at  the  end.  As  many  feet 
s  necessary  are  inserted  in  the  closet  or  pipe  and 
/hen  the  obstruction  is  reached  the  auger  revolves 
y  turning  a  crank  on  the  reel. 

YOUR  IDEAS 
$100,000  offered  for  one  in- 

vention; $8,500  for  another. 
Book  "How  to  Obtain  a  Patent"  and 
'What  to  Invent"  sent  free.  Send 
rough  sketch  for  free  report  as  to 
patentability.  We  advertise  your 
patent  for  sale  at  our  expense. 
Chandlee  &  Chandlee,  Patent  Attorneys, 

930  F.  Street,  Washington.  D.  C. 

Patent 

Obtained 
OR Fee 

Returned 

Start  a  Mirror  Factory 
There  is  easy  work  and  big  profits  in  this  trade  for  some  one  in 

every  town.    The  price  of  a  new  mirror,  18x36,  at  most  any  store  is $2.00  TO  $5.00. 
You  can  silver  a  glass  of  this  size  for  20  cents.    A  moment's thought  will  show  you  the  immense  profits. 

The  expense  of  going  into  this  business  is  but  a  trifle  as  you have  no  machinery  or  tools  to  buy.  The  necessary  chemicals  may be  obtained  at  any  drug  store  and  you  can  do  the  work  right  at 
home  in  your  own  kitchen. We  have  sold  our  renowned  processes  for  years,  hundreds  of 
them,  for  $1.00  to  $2.00,  and  they  are  worth  the  money. Special  price  now  50  cents 
[for  a  short  time  only]  if  you  will  return  this  advertisement  with 
your  order. We  also  tell  you,  FREE  OF  CHARGE,  how  to  Emboss,  Grind, 
Foil.  Gold  Leaf,  Frost,  Chip  and  make  Imitation  Stained  Glass. How  to  Transfer  Photos  on  Glass,  How  to  Bore  Holes  in  Glass  and 
Cut  Skylights.  All  the  above  >nd  more  for  the  small  sum  of  50 
CENTS.    Money  back  if  you  are  not  pleased. 
Dept.  1.      G.  L.  PATTERSON  &  CO.,  Chicago,  III. 

■NGRAVINGS  MADE  TO  ILLUSTRATE  CIRCULARS, 
CATALOGUES,  OR  ADVERTISEMENTS. 
Clean,  bright,  showy,  cuts— bringing  out  details 
perfectly.    Our  prices  ars  reasonable,  all  work 
guaranteed — let  us  figure  on  your  job.   .*.  .*• WRITE  FOB  SAMPLES 

ACME  ENGRAVING  CO. 
157  Washington  St.        -  Chicago 

STEEL  WRENCHES 
Drop-Forged,  Semi-Finished.  Takes Nuts  for  3-16  to  1-2  inch  Bolts.  Set of  5  Wrenches  by  EXPRESS,  $1.50. 
Sample  1-4  and  5-16  by  mail,  25c. 
Write  for  catalogue  containing  use- ful information. 

HANDY  TOOL  CO.,  116,  Bellevue,  Ohio 

Let  Us  Act  As  Your  Factory 
We  have  one  of  the  best  equipped  shops  in  the  UnitedStates 
and  can  turn  out  your  work  for  you  cheaper  than  you  can 
possibly  do  it  yourself.  Send  drawings  or  models  for  esti- mates on  dies,  tools  and  manufacture  of  your  article  in 
quantities. 
Metal  Specialties  Manufacturing  Co. 
18-24  W.  Randolph  St.,  Chicago,  X7.  S.  A. 

Going  to  Put  It  on  the  Market? 
Tom  have  the  article ;  we  have  the  brains  and  the  equipment  for  making:  it  at  the  lowest  cost. 

We  manufacture  and  ship  all  kinds  of  Special  machinery  on  contract. 
LET  US  ACT  AS  YOUR  FACTORY 

JOHN  WISHART  MACHINE  WORKS,  Engineers  and  Machinery  Mfrs..  (Inc.)  63  to  65  S.  Canal  Street,  Chicago. 
  LONG  DISTANCE  'PHONE,  MAIN  839.   
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POINTS  FOR  INVENTORS 

1.  When  you  have  made  an  invention,  show  a 
drawing  or  model  of  it  to  two  friends  in  whom 
you  have  confidence,  and  have  them  sign  the 

drawing  or  write  their  names  on  the  model.  Don't 
lose  or  destroy  the  drawing  or  model,  for  some 
day  it  may  be  needed  as  evidence. 

2.  Select  a  good  patent  attorney,  pay  him  $5 
to  find  out  whether  your  invention  is  new  and 
patentable,  and  have  him  send  you  copies  of  the 
patents  which  he  finds  most  closely  resembling 
your  invention. 

3.  If  there  are  real  differences  between  your 
invention  and  those  shown  in  the  patents  sent  you, 
and  your  invention  is  better  than  the  others,  apply 
for  a  patent  as  soon  as  possible.  If,  on  the  other 
hand,  the  differences  are  slight  or  superficial,  and 
do  not  add  to  the  commercial  value  of  the  article, 

don 't  waste  any  money  in  getting  a  patent. 

4.  If  you  cannot  afford  to  apply  for  a  patent, 
give  an  interest  in  your  invention  to  some  good 
business  man  who  will  furnish  the  necessary 
money  to  get  the  patent  and  build  a  satisfactory 
model  or  sample  of  your  invention. 

5.  After  you  have  applied  for  a  patent  and 
made  a  model  or  sample,  prepare  either  to  man- 

ufacture and  sell  your  invention  yourself,  or  to 
sell  the  patent  to  some  one  who  will  do  so.  Find 
out  what  it  will  cost  to  manufacture  the  invention 
in  quantities,  what  such  things  usually  sell  for 
to  jobbers,  retailers  and  the  public.  This  in- 

formation is  valuable  in  negotiating  the  sale  of 
the  patent  and  should  be  full  and  accurate. 

6.  Don't  expect  to  make  a  fortune  from  your 
patent  at  once.  If  you  cannot  sell  for  cash,  sell 
on  a  royalty,  provided  the  buyer  is  reliable  and 
responsible. 

7.  Don't  sign  any  contracts  without  first  sub- 
mitting them  to  your  patent  attorney,  and  be 

governed  by  his  advice. 

8.  If  there  are  any  other  points  about  which 
you  want  advice  or  information  write  to  us  and 
enclose  a  stamp  for  reply.  Send  for  our  booklet 

containing  suggestions  on  ' '  What  to  Invent ' '  and 
"What  to  Avoid." 

Popular  Mechanics  Patent  Bureau, 
160  Washington  Street, 

Chicago,  111. 
Branch  office  at 

Washington,  D.  C. 

LET     ME    SELL  plaining  how 

YOUR  WEIT^t™
 

i 

Patent  Sales  exclusively,     If  you  have  a 
PATENT  for  sale,  call  on,  or  write 

WILLIAM  E.  HOYT 
PATENT  SALES  SPECIALIST 

290  J  Broadway,   New  York  City 

PATENTS  IN  MANUFACTURING  BUSINESS.— A  valu- 
able contribution  on  this  subject  is  made  by  E.  J.  Prindle, 

a  New  York  attorney,  in  the  Engineering  Magazine.  He 
says:  "Patents  are  the  only  legal  form  of  absolute  monop- oly, and  they  are  absolute  so  far  as  they  go.  In  a  recent 
decision  the  court  said,  'Within  his  domain  the  patentee  is Czar.  The  people  must  take  the  invention  on  the  terms  he 
dictates,  or  let  it  alone  for  seventeen  years.  This  is  a 
necessity  from  the  nature  of  the  grant.  Cries  of  restraint 
of  trade  and  impairment  of  the  freedom  of  sales  are  un- availing, because  for  the  promotion  of  the  useful  arts  the 
constitution  and  statutes  authorize  this  very  monopoly.' The  possession  of  suitable  patents  is,  therefore,  of  great 
importance  to  the  manufacturer.  On  the  other  hand,  it  is 
equally  important  to  the  manufacturer  whose  competitor 
has  patents,  to  understand  what  limitations,  if  any,  there 
are  to  his  competitor's  advantage,  and  how,  if  at  all, a  counter-advantage  may  be  gained.  Considerable  confu- 

sion is  apt  to  arise  in  the  minds  of  laymen  as  to  what  con- stitutes a  patentable  invention.  There  are  four  classes 
of  inventions  for  which  patents  are  granted — namely,  arts, 
machines,  manufactures,  and  compositions  of  matter.  An 
art  may  be  any  process  or  series  of  operations  for  accom- plishing a  physical  or  chemical  result;  for  instance,  the 
casting  of  car  wheels,  in  which  a  jet  of  molten  metal 
enters  the  mold  in  a  tangential  direction,  producing  a 
whirling  motion  which  causes  sound  metal  to  float  to  the 
rim  of  the  wheel,  thus  preventing  cinders  and  bubbles 
from  occurring  in  the  rim.  The  patentability  of  the  process 
is  not  affected  by  the  fact  that  no  new  mechanism  may  be 
required.  It  is  at  this  point  that  the  manufacturer  is 
often  misled  into  thinking  that  there  is  no  patentable 
invention  present. 
"A  machine  is  any  assemblage  of  mechanical  elements having  a  law  of  action  of  its  own.  The  definition  covers 

a  jack-knife  as  well  as  a  steam  engine. 
"An  article  of  manufacture  is  anything  made  by  hand that  is  not  an  art,  machine,  or  composition  of  matter;  for 

instance,  a  safety  pin,  tooth  brush,  etc. 
"Composition  of  matter  is  any  mixture  or  combination of  chemical  elements,  such  as  calcium  carbide  from  which 

acetylene  is  made,  acetylene  itself,  a  soap,  or  a  tool 
steel. 

"A  new  combination  of  old  elements  may  be  patentable, if  it  produces  a  new  or  improved  result,  or  an  old  result  in 
a  new  way.  A  new  form  of  an  element  of  a  combination 
that  is  old,  as  a  whole,  may  be  patentable.  Improve- 

ments and  attachments  on  old  machines  may  be  pat- 
entable. A  new  use  of  an  old  device,  or  machine,  or  proc- 

ess, may  be  patentable,  if  the  new  use  is  so  different  from 
the  old  use  as  not  to  be  obvious  to  an  ordinary  skilled workman  in  the  art. 

"The  grant  of  a  patent  purports'  to  give  the  inventor  the right  to  make,  use,  and  sell  the  invention;  but  in  legal 
effect  it  really  gives  him  only  the  exclusive  right  to  prevent 
others  from  making,  using,  and  selling  the  invention.  If 
his  invention  happens  to  embody  the  principle  of  some  in- vention that  is  covered  by  a  previous  patent,  the  owner  of 
the  previous  patent  can  prevent  the  making,  using,  and 
selling  of  any  embodiment  of  the  later  invention  using  the 
earlier  principle,  and  the  later  patentee  must  either  make 
terms  with  the  earlier  patentee,  or  wait  until  the  earlier 
patent  is  dead.  But  the  later  patentee  can  prevent  the 
earlier  patentee  or  any  one  else  from  using  the  later  inven- 

tion during  the  life  of  the  later  patent." Regarding  the  claims  of  a  patent,  there  is  no  piece  of 
English  composition  that  is  more  generally  misunderstood, 
yet  the  general  nature  of  the  claim  is  not  beyond  the  com- prehension of  the  layman.  A  strange  thing  about  a  claim 
is  that  the  more  it  says,  the  less  it  means.  Suppose  the 
claim  to  be  a  bill  of  sale  giving  title  to  cattle  on  a  large 
Texas  ranch.  If  it  gives  title  to  all  the  Shorthorn  Durham 
steers'  having  one  white  forefoot  and  three  red  feet,  the purchaser  would  get  very  few  cattle.  If,  however,  the  bill 
of  sale  gave  title  to  all  the  live  stock  on  the  ranch,  the 

PATENTS'
 

Jl    tW~Protect  Your  Idea!  Ouid 

GUARANTEED 

B^-Protect  Your  Idea!   Ouide  Book  FREE 
Send  sketches  and  description  of  invention  for 

FREE  SEARCH  of  Patent  Office  Records  and 
Report  as  to  patentability.        HIGHEST  REFERENCES 

E.  E.  VROOMAN 
Registered  Patent  Attorney, 
Box  71    Washington,  D.  G. 
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Why  don't  You  Trade  in  New  York and  save  money  on  everything 

This  700  Page  Catalogue  Free 

Over  75,000  labor-saving,  money-saving  articles for  the  shop,  home  and  farm  fully  illustrated, 
described  and  priced  in  our  Big  New  Catalogue 
No.  92. 

We  will  sell  to  you  at  wholesale  prices  in  small 
quantities  as  well  as  large.  No  mechanic  can 
afford  to  be  without  this  valuable  book. 
It  contains  a  larger  variety  of  mechan- 

ics' tools  of  all  kinds  at  lower  prices  than  here- tofore shown  in  any  catalogue  ever  published. 
Write  to  us  today  and  it  will  be  sent  to  you  post- 

paid, free  of  charge. Opposite  each  article  in  the  catalogue  is  the 
low  price  at  which  we  sell  it,  the  Lowest  Price 
for  which  it  can  be  bought  in  any  store,  big  or 
little,  in  this  or  any  country  on  the  globe. 

You  will  spend  hours  of  interest  over  its  pages; 
you  will  marvel  at  the  wonderful  variety,  all 
complete  in  one  big  book.  It  makes  buying  pleas- ant as  well  as  profitable,  no  matter  where  you 
live. 

WRITE  FOR  IT  TODAY. 
Buy  of  us  and  secure  Best  Goods  at  Lowest 

Prices;  Prompt  Shipments,  Low  Freight  and  Ex- 
press rates,  and  a  Square  Deal  every  time. 
WE  SELL  RELIABLE  GOODS  ONLY. 

We  guarantee  satisfaction  or  refund  your  money. 
We  also  guarantee  safe  delivery  of  all  goods  or- 

dered of  us. 

WHITE,  VAN  GLAHN  &  CO. 
30  Chatham  Square      Established  1816      New  York  City 

The  Oldest  Mail  Order  House  in  America 

purchaser  would  not  only  get  all  the  Shorthorn  steers  with 
only  one  white  foot,  but  he  would  get  all  the  steers  of 
every  description,  and  all  the  heifers,  bulls,  horses,  and 
pigs  that  there  might  be  there.  The  mistake  arises  from 
supposing  the  best  form  of  claim  to  be  a  detailed  descrip- tion of  the  particular  embodiment  of  the  invention  shown 
in  the  patent,  when  it  should  be  a  description  of  every 
class  of  machines  which  embodies  the  principle  of  the 
invention,  whether  or  not  the  details  not  essential  to  that 
principle  are  copied.  In  other  words,  the  claim  is  not  a  list 
of  elements  whose  virtue  is  greater  the  larger  the  num- ber of  elements  enumerated;  but  it  is  the  description  of 
a  class  of  combinations  of  elements,  and  the  fewer  elements 
stated  the  larger  the  class  of  machines  is  likely  to  be  In which  that  combination  of  elements  is  found. 

The  Supreme  Court  of  the  United  States  has  said  that 
the  claim  of  a  patent  is  one  of  the  most  difficult  pieces  of 
English  composition  to  write.  It  is  often  thought  that  the 
particular  wording  of  a  patent  is  not  important,  the  skill 
required  being  in  enforcing  the  patent  in  court;  but  it 
must  now  be  clear  that  there  is  great  opportunity  for  skill 
and  foresight  in  drawing  the  patent.  A  well  drawn  patent 
may  make  plain  sailing  in  court,  while  a  poorly  drawn 
patent  often  has  a  hole  In  it  through  which  serious  compe- tition can  escape. 
FORTUNES  IN  THESE  IDEAS.— There  are  lots  of  chances 

for  inventors  still.  It  is  an  old  saying  that  the  simplest 
devices  are  the  ones  which  prove  most  profitable  to  their 
originators.    The  field  is  not  yet  exhausted. 

For  instance,  it  is  asserted  that  the  genius  who  conceives 
a  process  for  loading  coal  on  ocean-going  steamships  which 
will  effect  a  saving  of  one-half  a  cent  a  ton  over  the 
present  methods  employed  can  get  a  check  for  $1,000,000 
for  his  idea  the  minute  he  is  ready  to  demonstrate  the 
practicability  of  his  plan. 

But,  valuable  as  would  be  such  an  idea,  it  is  a  question 
whether  it  would  bring  a  larger  price  than  a  method  of 
treating  straw  bats  to  prevent  them  from  changing  color with  the  weather. 

There  is  also  a  demand  in  the  American  household  as 

B.  F.  BARNES' 
ELEVEN-INCH  SCREW 

CUTTING  LATHE 
For  foot  or  power  as  wanted.  Has 
power  cross  feed  and  compound 
rest.  A  strictly  high-grade  mod- ern tool.  We  also  build  a  9-inch lathe.  Descriptive  circulars  of each  lathe  upon  request. 
B.  F.BARNES  CO..  Rockford.lll 

We  Analyze  Everything 99 EXPERT  WORK  AND  MANUFACTURING 
PROBLEMS  A  SPECIALTY 

The  Bryant-Miner  Laboratories 
355-357  Dearborn  Street  CHICAGO 
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WITH 

If  you  are  a  Carpenter,  Builder,  Drafts- 
man, Architect  or  Mechanic,  this  is  an 

unusual  opportunity  FOR  YOU.  Without 
leaving  your  own  home  or  losing  a  minute 

from  your  regular  work,  you  can  make 
yourself  complete  master  of 
your  own  trade.  Better  still,  it 
does  not  cost  you  a  cent  to  try. 

Cyclopedia  of  Architecture, 

Carpentry  and  Building 
Ready  for  Delivery,  January  31,  1907 

Published  by  the  American  School  of  Correspondence,  Chicago,  lu. 
SEVEN  LARGE  VOLUMES — 3,500  PAGES— 1,900  ILLUS- 

TRATIONS—Bound  in  three-quarters  red  Morocco  leather, 
full  page  plates,  plans,  sections,  tables,  formulas,  fully  in- dexed. Type  is  new,  clear,  easy  to  read. 
Not  prepared  by  ON  E  man,  but  by  a  stair  of  TWENTY 

practical  writers  of  acknowledged  authority,  such  as  FRED 
T.  HODGSON,  author  of  "Modern  Carpentry,"  JAMES  C. PLANT,  office  of  Supervising  Architect  of  the  United  States, 
WALTER  LORING  WEBB,  C.  E.,  expert  on  Reinforced 
Concrete,  and  others,  each  a  specialist  in  his  particular  line, 
supplemented  by  test  questions  to  enable  the  reader  to  test 
his  knowledge  of  the  subject,  making  the  most  complete, 
strictly  up-to-date  Library  on  CARPENTRY  and  BUILDING ever  published. 
PRICE  FOR  THIRTY  DAYS,  $19.00 

REGULAR  PRICE,  $42.00 
To  those  who  order  now,  while  the  first  edition  is  on  tbe  press, 

we  will  give  the  benefit  of  the  saving  we  can  make  by  printing  a 
larger  edition  and  will  cut  the  price  to  less  than  half. 

YOU  NEED  NOT  PAY  ONE  PENNY  IN  ADVANCE 
The  books  will  be  sent  by  express  (preDaid)  on  January  31st 

for  FIVE  DAYS'  EXAMINATION.  If,  after  a  careful  examina- tion, you  find  the  books  not  satisfactory,  notify  us  and  we  will 
order  them  back,  paying  all  expense  to  and  from  your  home. 
If  you  want  to  keep  them,  send  u«  $2.00  and  ?2  00  a  month  until you  have  paid  $19.00,  the  SPECIAL  ADVANCE  OFFER  PRICE  IN  FILL. 

AMONG  THE  CHAPTERS  ARE  THE  FOLLOWING 
Reinforced  Concrete  Construction,  Carpentry,  Hardwood  Fin- 

ishing, Wood  Carving,  Stair  Building,  Band-railing,  Superin- 
tendence, Estimating,  Correct  Measurements,  Coniracts,  Speci- fications, Strength  of  Mateiials,  Law  of  l  ontracts,  Mechanical 

Drawing:,  Free  Hand  Di  awing,  Perspec  tive  Drawing,  Pen  and 
Ink  Rendering,  Architectural  Drawing,  Foundations,  Concretes, 
Mortars,  Cements,  Masonry,  Bricklaying,  Excavating.  Electric 
Wiring,  Plumbing,  Steam  Fi  ting,  Gas  Fitting,  Heating,  Ven- tilating, Cornice  Work,  Skylight,  Work,  Roofing.  Mill  Woik, Steel  Square  Problems,  Steel  Construction,  Burglar  Alarms, 
Door  Bells. 

AMERICAN  SCHOOL 

OF  CORRESPONDENCE 
3316-26  Armour  Ave.,  Chicago,  III. 

Void  After  30  Days. 

Please  Mention  Popular  Mechanics 



POPULAR  MECHANICS  ADVERTISING  SECTION 169 

PATENTS
 

ONE  MILLION  DOLLARS 

GUARANTEED.  PATENTS  SECURED  OR  FEE  RETURNED 
Send  model  or  sketch  for  free  report  as  to  Patentability.  Send 
for  finest  publications  ever  issued  for  free  distribution  "HOW  TO 
OBTAIN  A  PATENT",  with  100  MECHANICAL  MOVEMENTS 

d,  and  "WHAT  TO  INVENT",  containing  valuable  LIST  OF  INVENTIONS  WANTED. 
offered  for  one  invention.  $16,000  for  others.  Patents 
advertised  free  in  "WORLD'S  PROGRESS."    Copy  free. 

EVANS,  WILKEN8  St  CO. 
New  York  Offices: 

\32  Nassau  Street,  New  York,  N.  Y. 
Main  Offices:  615  F  Street  N.  W., 

Washington,  D.  C. 

5006^10,000 

A  Year  in  the 
Real  Estate 

Business 

PATENTS 
THAT  PROTECT 

AND  PAY 
WATSON  E.  COLEMAN 

Registered  Patent  Attorney 
626  F  Street,  N.  W.  WASHINGTON,  D.  C. 

Advice  Free;  Highest  References;  Best  Service. 

well  as  in  large  canning  establishments  for  an  effective 
and  rapidly  working  device  for  sealing  cans.  Fully  fifty 
patents  have  been  granted  for  contrivances  aimed  to  meet 
this  want,  but  the  ideal  has  not  yet  been  reached. 
A  typewriter  that  will  do  its  work  without  the  present 

nerve  racking  clicking  and  clacking  would  bring  a  good 
return  to  the  inventor  and  would  be  as  great  a  boon  to 
humanity  as  a  speechless  barber. 

The  genius  who  contrives  a  motor  actuated  solely  by  the 
rays  of  the  sun  cr  the  waves  of  the  sea,  and  of  practical 
use,  is  assured  of  a  fortune  and  a  niche  in  the  Hall  of Fame. 

Shoe  manufacturers  have  long  sought  a  neat  and  durable 
substitute  fcr  leather,  and  they  are  willing  to  pay  hand- somely the  man  who  solves  this  riddle  for  them. 

Millions  of  dollars  await  the  man  who  invents  a  substi- 
tute for  coal.  One  of  the  biggest  bills  of  the  world  of  civ- ilization is  its  fuel  bill.  Cut  this  down  a  trifle  a  year  by 

any  new  means  and  a  fortune  surpassing  Rockefeller's  will be  the  reward. 
A  device  that  will  entirely  obliterate  the  grating  mechan- ical sounds  of  the  talking  machine  will  find  a  dozen  bidders 

with  certified  checks  waiting  to  purchase  it. 
The  man  who  devises  a  method  of  cleaning  a  ship's bottom  without  docking  it  will  never  have  to  work  another 

day  in  his  life  and  can  take  a  trip  abroad  in  his  own  pri- vate yacht  if  he  desires  to  do  so. 
It  is  estimated  that  millions  of  dollars  are  locked  up  in 

waste  of  various  kinds  from  factories.  Any  scheme  that 
will  effectually  utilize  this  waste  and  save  the  millions  will fill  the  coffers  of  the  inventor  with  coin. 
A  pen  that  will  not  corrode,  a  pin  that  will  not  dull, 

a  gasoline  for  automobiles  that  will  not  smell,  an  ink  that 
will  not  evaporate,  coloring  matter  for  light  dress  goods 
that  will  not  fade,  a  self-lubricating  sewing  machine,  an automatically  puncture  closing  pneumatic  tire  for  bicycles 
and  automobiles,  a  perfect  smoke  consumer,  a  device  for 
accurately  timing  camera  exposures,  a  typewriter  key  that 
will  not  clog,  and  hundreds  of  other  schemes  that  will  add 
to  the  comfort  and  economy  of  living  are  all  waiting  to  be 
brought  to  that  stage  of  perfection  that  will  make  them 
serviceable. — New  York  Sun. 

PATENTS  SOLD 

ON  COMMISSION 
If  you  wish  to  buy  or  sell  a  patent  write  for  my  booklet  "How 
to  Sell  a  Patent"  or  my  list  of  patents  for  sale. 

E.  L.  PERKINS,  President  Inventors'  Exchange 
U  Broad  Street  BOSTON,  MASS. 

I  Can  Sell  Your  Patent 

My  new  method  brings  quick  results. 
Send  for  booklet. 

O.  J.  HAEGLER, 
21  So.  Broad  St., Philadelphia,  Pa. 

We  will  teach  you  the  Real  Estate,  General  Brokerage,  and  Insurance business  and  appoint  you 
SPECIAIi  REPRESENTATIVE 

of  the  oldest  and  largest  co-operative  real  estate  and  brokerage  com- 
pany in  America. Representatives  are  making  $3,000  to  $10,000  a  year  without  any investment  of  capital.  Excellent  opportunities  open  to  YOU.  By  our 

system  you  can  make  money  in  a  few  weeks  without  interfering  with 
your  present  occupation. A  thorough  Commercial  Law  Course  free  to  each  Representative. Write  for  62  page  book  free. 
The  Cross  Company,  425  Reaper  Block,  Chicago. 

ATENTS P 
Valuable  Book  on  Patents  FREE.  Tells  how  to  secure 

■■  them  at  low  cost.    How  to  sell  a  Patent  and  What  to Invent  for  Profit.  Gives  Mechanical  Movements  in* 
valuable  to  Inventors.  Full  of  Money-Making  Patent  Informa- tion.  NEW  BOOK  FREE  to  all  who  write. 

0'MEARA  &  BROCK,  Patent  Attys., 
918  F.  STREET.  WASHINGTON,  D.  C. 

P 

ATENTS 
PROTECT  YOUR  IDEAS 
Send  for  Inventor's  Primer. 
KO  PATENT,  NO  FEE. 

Patent  Advertised  FREE. 

MILO  B.  STEVENS  &  CO., 
Established 

1864. 
885  Fourteenth  St.,  WASHINGTON,  1>.  C. 

Branches  at  Chicago,  Cleveland.  Detroit. 

PATENTS 

Careful  attention  given  to  the  prosecution  of  business  before 
the  patent  office.  Patents  procured  and  no  attorney  fee  called 
for  until  patent  is  allowed.  (23  years  experience.)  Writ* for  ''Inventor's  Guide."  Address 

FranKlin  H.  Hough 
Atlantic  Building.    Washington,  D.  C. 

J  Ou 

Li 

PATENTS  that  PROTECT Our  3  books  for  Inventors  mailed  on  receipt  of  6  cts.  stare 
~,S.&A.B.LACEY,Washing-ton,D.C.     Estab.  186! 

-1— i 

£1 
KP""We  give  you  pboof  of  the  money  value  of  the 

patents  we  procure.— L.  &  L. 
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A  Square  Deal  for  Newsdealers 

ft  Popular  Mechanics  believes  in  a  square  deal  for  the  Newsdealer, 

and  has  withdrawn  all  clubbing  arrangements  of  every  charac- 
ter. We  shall  refuse  to  accept  orders  after  October  31,  igo6, 

from  any  agency  or  publication  which  advertises  to  club  th  s 
magazine  with  any  other.  We  appreciate  what  the  Newsdealers 
are  doing  for  us,  and  we  intend  to  protect  them. 

ft  Popular  Mechanics  is  fully  returnable 

ft  That  means  without  any  time  limit 

ft  Not  30  days  nor  60  days,  but 

ft  They  will  be  accepted  whenever  you 

ft  Happen  to  And  one  which  has  been  mislaid  and  therefore  not 

sold  Any  delay  in  getting  proper  credit  on  returns,  or  in  hav- 
ing re-orders  promptly  filled  should  be  reported  to  me.   It  will 

be  adjusted  at  once. 

H.  H.  WINDSOR,  President, 

POPULAR  MECHANICS  CO. 

ELECTRICAL  HANDBOOKS 
WHEN  THE  SHIP  SAILS — The  passengers  are  not  due 

on  board  for  some  hours  to  come,  yet  everywhere  the  utmost 
activity  prevails.    The  reason  for  this  is  that  the  time  for 
the  great  general  sailing  day  inspection  has  arrived  and 
this  must  be  got  through  before   the  first  of  the  many 
hundreds  of  passengers  begin  boarding  the  vessel.  Stewards 
and  stewardesses,  cooks,  scullions  and  spud-peelers  are  all 
lined  in  an  imposing  array  along  the  whole  length  of  the 
promenade  deck.    Everyone  is  in  his  place  and  as  the  last 
name  is  called  everyone  rushes  off  to  his  station  to  prepare 
for  the  arrival  of  the  passengers.    The  ofGcers  and  men  are 
now  called  for  boat-drill.    The  inspector  is  with  them  on the    top   deck  overhauling   the   fittings   of   the  lifeboats. 
Everything   they   contain  is  examined,    provisions,  water- breaker,  compass,  matches  in  sealed  watertight  coverings, 
oars,  mast,  sail,  nothing  is  free  from  his  critical  gaze  and 
every    item   is   inspected   in   accordance   with   the  strict 
English  regulations.    The  boats  passed,  the  inspector  next 
turns  his  attention  to  the  passenger  quarters,  and  through 
the    steerage,    second    and   first   class   salons,  everything 
provided  for  use,  down  to  knives  and  forks  is  taken  out  and 
examined.    The  boats  and  passenger  quarters  being  all  in 
order,  attention  is  then  turned  to  the  chart-room  and  navi- gational appliances,  charts,  chronometer,  signal  flags,  lights and  rockets.    A  rocket  is  taken  out  and  fired  and  the  flare 
apparatus  attached  to  the  life  buoys  is  overhauled.  The 
compass-adjuster  will  next,  in  the  presence  of  the  master, test  the  standard  compass  and  determine  any  error.  The 
inspection  is  now  at  an  end  and  the  ship  is  entitled  to 
receive  her  final  passenger  certificate.    These  various  pro- ceedings have   taken   some  time  to  go  through  and  the 
passengers   are  now   arriving   wholesale.     To   the  canvas 
covered  gangway  leading  to   the  first   salon   motor  cars, 
cabs,   coaches,  vehicles  from  hotels,  bristling  with  trunks 
and  other  baggage,   have  been  bringing  the  cosmopolitan 
throng  bound   for  the  American  shore.     Sometimes,  as  a 
door  flies  open,   a  tiny  patent  leather  boot  with  a  3-in. 

IO  CENTS  EACH 
1.  How  to  Make  a  Dynamo 2.  How  to  Make  a  Telephone 3.  How  to  Make  an  Electric  Motor 
4.  How  to  Make  a  Storage  Battery 5.  How  to  Make  a  Wimshurst Electric  Machine 
6.  How  to  Make  a  Magneto  Ma- chine 
7.  How  to  Make  a  Medical  Induc- tion Coil 
8.  How  to  Make  a  Pocket  Ac- cumulator 
9.  How  to  Make  a  Plunge  Battery 10.  How  to  Make  »  Voltmeter 

11.  How  to  Make  a  Galvanometer 
12.  How  to  Make  a  Hand  Dynamo 
13.,  How  to  Make  a  Talking  Ma- chine 

14.  How  to  Make  a  1-8  H.  P.  Dy- namo or  Motor 
15.  How  to  Make  a  Toy  Motor 
16.  How  to  Make  an  Electric  Bell 
17.  How  to  Make  a  Telegraph  In- strument 18.  How  to  Wind  Armatures 
19.  How  to  Wind  Field-Magnets 20.  How  to  Make  an  Ammeter 21.  How  to  Make  a  Thermostat 
22.  Motor  Rotation 
23.  How  to  Make  an  Electric  Sold- 

ering Iron 24.  How  to  Make  a  Small  Electric 
Heater 

25.  How  to  Make  an  Elec.  Furnace 26.  How  to  Make  a  Hand  Feed  Arc 
2iloo^j^dsduinf  b9^bh[o^moh  .i 

BUSIER    PUB.  CO.  LYNN?MASS. 

f%  f%  HIT    every  time  you  need  a  little  sol- 
INI     Bering  done.  DO  IT  YOURSELF. U  U  11     1     Our  little  book  "Brazing  and  Sol- 

A  1  1   1    Tlir    dering"  gives  you  all  the  in- 1    A  1           1  HP    formation   you   need.  Cut 
UnLL    9  II  Li    the  Plumber's  bill  out. 

PI    1  M  R  F  ft     thoerr^couard' CO. 1    LU  If  1  II  L  11    109  Liberty  St.,  Room  1008,  New  York 

BY  MERELY  SENDING  A  POST  CARD 

you  will  receive  by  return  mail,  a  catalog  of  books  which  is  made  up  especially  of  volumes  particu- 
larly adapted  to  General  Reading,  at  unheard-of  prices.  This  is  just  issued  and  contains  aside  from  the 

above,  many  excellent  Publisher's  Remainders,  some  good  Americana,  all  offered  because  we  need  the 
room  for  our  importations  just  being  received.    All  we  require  is  your  name  and  address.    Do  not  miss 
the  opportunity. 

THE  BURROWS  BROTHERS  CO.,               Dept.  B,               Cleveland,  Ohio 

Please  Meniion  Popular  Mechanics 
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heel  feels  for  a  step;  there  is  a  flash  of  filmy,  fluffy, 
rustling  skirts,  and  a  pretty  face,  set  off  by  a  great  hat, 
a  mass  of  hair  and  a  princesse  gown.  The  promenade  deck 
is  crowded  with  those  who  are  to  sail  and  those  who  have 
come  down  to  see  them  off.  Some  are  walking  up  and  down 
the  deck,  others  are  standing  in  groups.  Youder  is  a 
prominent  actress  or  operatic  singer,  whose  arrival  at  New York  will  be  heralded  by  every  newspaper  in  the  western 
world.  Nearby  is  a  great  American  politician  whose  friends 
a  week  hence  will  welcome  him  from  the  deck  of  a 
chartered  tug-boat.  Hither  and  thither,  the  heavyweight 
pugilist,  the  eminent  divine,  the  great  social  light,  the 
central  figure  in  the  latest  divorce  scandal,  and  the  big 
trust  magnate  are,  for  the  first  time  perhaps,  elbowing  one another  with  the  utmost  unconcern.  Down  below  the  salon 
tables  are  banked  with  flowers — wreaths,  baskets,  bouquets the  last  testimonials  of  friendship  from  relatives  or  friends 
from  whom  an  increasingly  greater  distance  will  separate 
us  as  the  hours  flit  by  and  the  ship  steadily  forges  ahead 
on  her  course.  The  second  .abin  passengers  are  less  pic- turesque; to  look  for  color  one  must  confine  himself  to  the 
salon  and  the  steerage.  It  is  here  that  the  tragical  fears 
and  grief  of  farewell  are  openly  expressed.  Dignity,  re- serve and  stoical  control  of  emotions,  which  mark  the 
salon,  are  not  in  evidence  here.  Perhaps  it  is  because 
partings  are  rarer  among  them,  perhaps  it  is  because  at  the 
last  stage  of  their  journey  toward  the  "land  of  the  free" they  are  suddenly  seized  by  a  last  longing  for  their  old 
home  and  its  associations.  Who  knows  what  tragedies  have 
caused  their  departure  from  the  confines  of  Europe?  Who 
could  analyze  the  thoughts  of  these  men  and  women,  en- cumbered with  crying  children  as  they  crowd  on  their  part 
of  the  deck,  watching  the  final  preparations  for  the  ap- proaching time  of  sailing?  They  have  had  a  hard  day,  these 
emigrants.  They  have  been  counted,  examined,  fumigated 
and  re-checked  by  the  American  officials  before  being  al- lowed on  board,  and  what  poignant  grief  is  still  in  store  for those  who  will  be  denied  admission  into  America!  To  some 
of  them  it  means  returning  to  a  hopeless  social  thraldom 
and  to  everlasting  misery.  Somehow  the  sailing  hour  seems 
to  mean  more  down  in  this  part  of  the  ship.  There  are 
tears  and  demonstrations  and  cries  of  sharp  sorrow.  The 
noon  hour  is  now  drawing  nigh.  The  captain  and  pilot  are 
on  the  bridge,  an  officer  is  standing  at  the  engine-room telegraph,  and  the  inspector  is  handing  the  captain  his  final 
papers.  The  toll  of  a  bell  is  now  heard  and  stentorian  cries 
of  "All  ashore  that's  going  ashore!"  Follow  the  last  few words,  the  last  few  kisses,  the  last  silent  embrace,  and 
then  all  ways  lead  to  the  gangplank.  All  turn  at  the  foot 
of  the  gangplank,  a  constantly  increasing  crowd,  craning 
their  necks  upward,  shouting  and  throwing  kisses.  An 
officer  is  giving  orders  to  lower  the  gangplank;  in  another minute  all  communication  from  the  vessel  to  the  wharf 
will  have  been  cut  off.  A  realizing  sense  of  what  that 
means  sweeps  over  the  passengers  and  those  on  the  pier  in 
a  wave,  and  faces  grow  tense  and  smiles  disappear.  With 
a  bang  down  comes  the  gangplank.  Seamen  are  seen  hauling 
in  the  lines.  The  second  officer  is  at  the  stern  standing  at 
the  telegraph  through  which  he  receives  his  orders  from  the 
bridge.  The  crowd  is  strangely  silent.  Among  its  com- ponents you  may  pick  out  gowns  of  the  smartest  cut  and 
hats  cf  the  most  expensive  creation,  and  top  hats  and  frock 
coats,  and  the  plain  suits  and  bowlers  of  workingmen,  the 
jumpers  of  laborers  and  the  dress  of  the  uncouth  and  ill- 
bred — all  mingling  in  a  kaleidoscopic  ensemble.  Suddenly a  great  gruff  whistle  roars,  the  water  under  the  stern  boils 
with  the  kick  of  the  screws,  the  stern  lines  slacken  and  are 
cast  off  the  pier  posts — the  vessel  is  under  weigh.  Every- 

one is  on  tiptoe.  Slowly  the  ship's  head  is  turning  out- ward. On  the  pier,  the  crowd  has  been  transformed  into 
a  vibrant  mass — handkerchiefs,  flags,  shawls,  hats  flutter 
in  the  air;  women  place  their  hands  on  their  escort's  shoul- der giving  little  upward  jumps  to  better  their  view,  and 
on  the  departing  vessel  the  passengers  are  not  a  whit  less 
agitated.  It  is  a  scene  so  thrilling,  so  full  of  life — the 
fluttering  color,  the  shouts,  the  fanfare  of  bugles,  the  con- 

stant rearing  of  the  whistle  and  the  tooting  of  the  tugs — that  one  used,  or  unused  to  it  all,  feels  uplifted,  confused, 
almost  carried  away,  a  prey  to  all  sorts  of  emotion.  Those 
on  the  pier  strain  to  catch  a  last  glimpse  of  loved  ones, 
shouting  messages  of  cheer  and  farewell  as  futile  as  though 
uttered  within  the  roar  of  Niagara.  That  sea  of  yearning 
faces  turned  toward  the  liner;  one  does  not  forget  them 
quickly.  Now  the  vessel  is  clear  of  the  pier.  Full  speed 
ahead!  A  flutter,  a  faint  hurrah  is  borne  across  the  waters, 
and  the  crowd  turns  slowly  and  leaves  the  pier,  dispersing 
for  the  office,  the  workshop,  or  the  home,  where  duties  for 
the  time  being  forgotten,  await.  The  philosopher,  home- 

ward bound,  is  thinking  how  light-heartedly  so  many  now embark  upon  an  ocean  voyage  which,  bat  a  generation  ago, 
was  fraught  with  such  dangers.  Watchful  eyes,  intrepid 
hearts,  rigid  discipline  and  the  achievements  of  mechanical 
science  safeguard  the  traveling  public  to  such  an  extent  in 
this  age  of  progress  that  the  words  "ocean  perils"  have 
become  obsolete,  and  in  their  place  may  be  inscribed  "ocean 
pleasures."  The  priceless  value  of  a  modern  cargo,  the reputation  of  a  steamship  company,  the  honor  of  the  navi- gators of  the  vessel  together  with  the  safety  of  the  members 
of  the  crew,  men  to  whom  life  is  as  dear  as  it  is  to  the 
most  important  cabin  passenger,  are  the  stakes  that  compel 
eternal  vigilance  on  the  high  seas  and  which  are  directly 
responsible  for  the  formidable  increase  in  ocean  travel  which 
has  characterized  the  opening  years  of  the  twentieth 
century.— Kuhlow's  German  Trade  Review  and  Exporter, Berlin. 

I  WILL  MAKE  TfOU 
PROSPEROUS 

(The  same  as  I  have  helped  over  5,000  others) 
No  matter  where  you  are  located  or  what 
your  former  occupation.  If  you  are  honest 
and  ambitious,  write  me  at  once.  I  will  teach 
you  the  Real  Estate,  General  Brokerage  and 
Insurance  Business  thoroughly  by  mail  and 
appoint  you 

SPECIAL  REPRESENTATIVE 
of  my  company  (the  largest  and  strongest  in 
America)  and  assist  you  to  become  a  prosperous 
and  successf  1  business  man  with  an  income  of 

000  to  $5,000  annually. 
I  will  help  you  establish  a  business  of 

your  own  and  become  your  own  boss. 
No  business,  trade  or  profession  in  the 

world  offers  better  opportunities  to  pro- 
gressive men;  our  practical  system  of 

operation  has  opened  the  doors  every- 
where to  profits  never  before  dreamed 

of;  we  furnish    our  representatives 
large  weekly  lists  of  choice,  salable 
properties  and  actual  bonafide  cus- tomers and  afford  them  the  constant 

advice  and  co-operation  of  our  pow- 
erful organization  with  over  5,000 

assistants. 
This  is  an  unusual  opportunity  for 

men  with  ut  capital  to  become  inde- 
pendent for  life.  Valuable  book  and 

full  particulars  FREE.  Write  today. 
Address  Either  Office 

EDWIN  R.  MARDEN,  Pres't Nat'l  Co-Operative  Realty  Co. 
459  Athenaeum  Bldg.,  Chicago 

459  Maryland  Bldg.,  Washington,  D.  C. 

Before  You  Invest 
A  dollar  in  anything  get  my  book,  "How  to  Judge  Invest- 

ments."  It  telis  you  all  about  everything  you  should  know before  making  any  kind  of  an  investment,  either  for  a  large  or 
small  amount.  This  book  gives  Ihe  soundest  advice,  and  may 
save  you  many  dollars.  Send  two-cent  stamp  for  a  copy;  do it  now. 
Send  your  name  and  address  and  get  the  Investors'  Review  for 

3  Months  Free 
This  will  keep  you  reliably  posted  on  various  kinds  of  Invest- ments. Address 

Editor  INVESTORS'  REVIEW,  1461  Gaff  Bldg.,  CHICAGO,  ILL. 

STEEL  ENGRAVED 
LETTER  HEADS  AND  CARDS 

ARE,  BUSINESS  BUILDERS 
AND  COST  BUT  LITTLE  MORE  THAN  OTHER  PRINTING 

M.  A.  FOUNTAIN  &  CO. 26  RANDOLPH  STREET CHICAGO 

IT 

To Pu 

PAYS  BIG 
Amuse  The 
blic  With Motion  Pictures 

NO  EXPERIENCE  NECESSARY  as  our  in- 
struction  Book  and  "Business  Guide"  tells  all. We  furnish  Complete  Outfits  with  Big  Adver- 

tising Posters,  etc.  Humorous  dramas  brimful of  fun,  travel,  history,  religion,  temperance 
work  and  songs  illustrated.  One  man  can  doit. 
Astonishing  Opportunity  in  any  locality  for a  man  with  a  little  money  to  show  in  churches, school  houses,  lodge  halls,  theatres,  etc. 
Profits  $10  to  over  $100  per  night.  Others 
do  it,  why  not  you  ?  It's  easy ;  write  to  us and  we'll  tell  you  how.   Catalogue  free. 

Amusement  Supply  Co.,  471  Chemical  Bank  Building,  Chicago 

GASH  SALARY to  introduce  our  Guaranteed  Po 
and  all  expenses n  with  rig  m, 

'oultry  and  Stock 
Remedies.  Send  for  contract:  we  mean  business  and  furnish 
best  references.    G.  R.  BIGLER  CO.,  X  384,  Springfield,  111. 
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READ?  DRAUGHTING  INSTRUMENT 
really  combines  six  drawing  instruments  in  one,  and 
the  most   valuables  ones,   too,   including  Compass, 
Square,  Protractor,  Rule,  Scale,  etc.     It  is  finely  finished  special  grade  aluminum,  accurately 
gauged,  and  can  be  carried  in  the  vest  pocket.    Thousands  are  enjoying  its  manifold  advantages 
why  not  you?    The  price  prepaid  is  but  $1.00,  money  back  if  you  do  not  wish  to  keep  it.    THE  READY 
DRAUGHTING  INSTRUMENT  will  save  you  many  times  its  cost.    Equally  valuable  to  the  man  whc 
draws  or  to  the  one  who  is  just  learning  how. 

READY  MFG.  CO.,  604  Livingston  Bldg.,  Rochester,  N.  Y 
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S5  s  ©3  a  PRITZ  &  GOELDEL  MFG.  CO., 
ooP5PS  ®  99  Alabama  Street,  Grand  Rapids,  Mich. 

EUGENE  DIETZ6EN  COMPANY 
181  Monroe  Street,  CHICAGO 
119-121  W.  2*d  St.,  NEW  YORK  " 

SAN  f  RANCISCO NEW  ORLEANS 

Mont  complete  line  of 

Drawing  Materials  and 

Surveying  Instruments 
Oar  Rapid  Printing  Blue  Print  Paper  has  no  equal. 

The  Celebrated  Vandyke  Solar  Paper  for  Blue  and 
Black  line  prints.  Send  for  sample  prints. 

ALL  GOODS  WARRANTED 
WHITE  FOB  CATALOG  "p"— 416-pp,  PBOFTJSKI/S  ILLTJST'D, 

OUR  RECKLESS  WASTE.— "This  prodigious  activity has  built  up  cities  and  states  and  launched  a  mighty  com- merce. Its  allied  industries  directly  support  half  a  million 
people.  This  timbered  area  is  the  richest  natural  treasure 
of  the  American  continent,  compared  with  which  the  gold 
mines  of  Alaska  and  Nevada  are  of  picayune  value  for  this 
and  coming  generations.  It  is  so  wonderfully  rich  a  treas- 

ure that  its  owners  are  squandering  it  like  drunken  spend- 
thrifts. In  these  mighty  western  forests  a  billion  feet  of 

lumber  is  wasted  every  year — enough  to  build  one  hundred 
thousand  American  homes." What  a  writer  in  the  Outing  Magazine  says  here  of  the 
lumber  industry  of  the  Pacific  northwest  applies  to  the 
marvelous  production  of  wealth  and  tbe  monstrous  perpe- 

tration of  waste  in  practically  all  departments  of  modern American  life. 
We  are  perhaps  the  most  wasteful  and  extravagant  peo- ple under  the  sun.  The  latest  people  to  be  civilized,  the 

Japanese,  put  us  to  shame. The  march  of  progress  in  almost  every  line  of  industry 
and  endeavor  in  this  country  leaves  in  its  path  blackened trunks  and  bleak  desolation. 

After  400  years  of  eager  discovery  and  development  of 
our  vast  natural  resources,  we  have  not  yet  learned  prop- 

erly to  realize  that  they  are  not  boundless,  not  inexhaust- ible. 
It  is  in  the  waste  of  the  forests  that  our  improvidence 

finds  its  most  striking  illustration.  But  mines,  soil,  gas 
and  oil  reservoirs  and  fisheries  have  been  drained  and 
drained,  with  little  or  no  thought  that  either  could  ever be  exhausted. 
We  hear  much  about  the  wonderful  utilization  of  waste 

by  the  beef  trust,  the  steel  trust  and  the  oil  trust.  But 
did  you  ever  try  to  compute  the  millions  upon  millions that  have  been  sacrificed  in  the  ruin  of  the  independent 
competitors  of  these  trusts?  The  crumbling  factories  and 
disused  mines  and  wells  mutely  tell  a  sad  story. 
We  have  scarcely  learned  first  principles  in  the  economiz- 

ing of  iron  and  other  valuable  metals,  but  are  as  prodigal 
with  them  as  if  the  supply  never  could  run  out. We  let  clouds  of  combustible  soot  and  smudge  escape 
from  our  chimney  tops  in  reckless  pollution  of  the  air,  ruin 
of  property  and  waste  of  fuel. Into  our  rivers  and  lakes,  in  the  form  of  poisonous  sew- 

age, go  fertilizers  to  the  value  of  many  millions  a  year, 
which  other  people  save,  and  which  we  would  be  doubly 
benefited  by  saving. 

Jas.  J.  Hill  once  expressed  a  vast  volume  of  truth  in 
the  assertion  that  the  greater  part  of  America's  progress 
had  been  gained  by  using  up  the  stored  capital  of  preced- ing ages — something  for  which  we  are  indebted  to  nature, 
not  to  our  own  intelligence  or  energies. — Toledo  News-Bee. 

KEUFFEL  &  ESSER  COMPANY 
OF  NEW  YORK 

1 1 1  East  Hadison  Street  Chicago 

DRAWING  H  ATERI AI  5 

SURVEYING  INSTRUMENTS 

Write  for  particulars  about  our  new  Hechanics 
Steel  Tape  Rule. 

DO  YOU  WANT  TO  MAKE  MONEY? 

Agents  wanted  to  sell  our  STYLOGRAPflIC  and  FOUNTAIN  PENS. 
Write  for  Catalogue  and  Agents'  Discount. 

J.  L.  ULLRJCH  6  CO.,        27  Thames  St.,  New  YorK,  N.  Y. 
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GASOLINE  SOLDERING  IRON 
AND  BLOW  TORCH 

You  could  not  think  of  any  place  so  difficult  of  access 
that  this  little,  easily  carried  tool,  could  not  be  success- 

fully taken,  and  used  there.  Let  us  tell  you  all  about  its 
really  remarkable  powers  of  economic  helpfulness.  This 
we  do  in  (we  thick),  a  rather  fetching  little  booklet. 

Shall  we  mail  it  ? 

EMMELMANN  BROTHERS  MFG.  CO.,  INDIANAPOLIS,  IND.,  U.  S.  A. 

IMPROVED  METHOD  OF  MANUFACTURING  NUTS.— The 
usual  method  of  manufacturing  nuts,  in  which  the  hexagons 
are  blanked  from  a  piece  of  bar  steel  and  then  punched 
out  in  the  center,  involves  a  considerable  amount  of  waste, 
but  in  the  patented  process  here  illustrated  one  ton  of 
steel  will  make  practically  one  ton  of  blank  nuts. 
The  improved  method  consists  of  cutting  blanks,  A,  of 

such  a  form  that  they  may  be  produced  from  a  long  bar, 
without  any  waste,  and  then  bending  the  ends  around  to 
form  a  cylinder,  B,  which  is  placed  in  a  die  and  pressed 

into  the  required  hexagonal  shape  of  the  finished  nut,  C. 
The  resulting  crack  in  the  side  of  the  nut,  instead  of 
being  an  objection,  proves  to  be  an  advantage,  for  the 
nut  may  then  be  tapped  a  trifle  undersize,  thus  allowing 
it  to  open  slightly  and  perform  the  function  of  a  lock  nut. 
Perhaps  similar  improvements  are  possible  in  methods  of 
manufacturing  other  articles  of  a  like  nature. 

A  PARTICULARLY  USEFUL  BOOK. — We  have  on  more 
than  one  occasion  commended  that  interesting  and  useful 
publication  Popular  Mechanics  to  our  readers.  It  still 
maintains  its  excellence,  and  fulfills  its  mission  of  supply- ing information  about  mechanical  contrivances,  new  and 
old,  written  so  that  anyone  can  understand  it.  We  have 
now  to  acknowledge  a  volume  of  some  200  odd  pages  en- 

titled "Popular  Mechanics,  Shop  Notes  for  1906."  It  is really  a  collection  of  the  same  matter  which  has  always 
formed  such  a  valuable  part  of  the  serial  publication.  It 
tells  you  the  "easy  ways  to  do  hard  things  of  daily  use  to 
every  mechanic,"  from  all  the  best  authorities.  Published at  50  cents,  really  only  a  nominal  price  in  relation  to  its 
worth,  it  ought  to  be  in  the  hand  of  every  mechanic  and 
every  student  learning  handicraft  in  the  technical  colleges 
and  schools  in  the  Commonwealth.  It  is  most  carefully 
indexed,  and  is  in  fact  a  veritable  encyclopaedia  of  useful 
hints,  recipes,  etc.,  pertaining  to  mechanics.  The  publish- 

ing office  is  in  Chicago,  U.  S.  A. — From  Journal  of  Com- 
merce, Melbourne,  Australia. 

three  months— io  cts.    Be  Your  Own  Boss! 

EVERY  BOY 

Own  Toy-Maker 
It'tells  yon  how  to  make  a  Steam Engine,  a  Photographio  Camera, 

a  Windmill,  a  Microscope,  an 
Electrical  machine,  a  jalvanio Battery,  an  Electrio  Telegraph, an  Electrotyplng  Apparatus,  a 
Telephone,    a   Kaleidoscope,  a Magic  Lantern,  an  iEolian  Harp, I  Boats  of  every  kind,  from  a  little 

I  rowboat  to  a  full-rigged  schooner; 
how  to  make  Kites,  Balloons, 
Paper  Toys,  Masks,  Card  Racks, 
Wagons,  Carts,  Toy  Houses,  Bows and  Arrows.  Pop  Guns,  Slings, 

Stilts,  Fishing  Tackle,  Rabbit  and  Bird  Traps,  and  many other  things,  and  all  is  made  so  plain  and  simple  that  any 
boy  can  easily  make  anything  described.   The  whole  is  il- lustrated with  more  than  200  handsome  illustrations.  This is  a  groat  book  and  you  should  not  be  without  it.  Price 
only  10  cents,  postpaid,  3  for  35  cents.  Address 
American  Supply  Co.,  550  E.  Minnehaha  St.,  St.  Paul,  Minn. 

The  season  is  here  to 

MAKE  MONEY 
Get  started  early. 

$40  to  $75 
A  WEEK 

Can  be  made  with  one  of 

Catalog  Free. 

Steam  Peanut  Roasters 
and  Corn  Poppers 

S.  DUNBAR  &  CO. 
687-689  Fulton  St. 

CHICAGO 

ARITHMETIC 

SELF-    Do  not  despair  because  through 
TAnnoT  neglect  you    have  forgotten 1  AUVjUI  what  you  once  learned  about 

Arithmetic.  PROF.  SPANGEN- 
BERG'S  New  Method  requires  no  teacher. 

257  pages;  sent  prepaid  on  receipt  of 60c.  in  stamps.    Edition  de  luxe  $1. 
GEORGE  A.  ZELLER  BOOK  COMPANY 
59  S.4th  Street,  St.  Louis,  Mo.      Est'd  1870. 

Let  us  send  you  a  trial  subscription  to  our  finely  illustrated 
magazine,  ELECTRICIAN  AND  MECHANIC.  Prac- 

tical directions  for  all  kinds  of  electrical  and  mechanical  work. 
S.  M,  Sampson  Publishing  Co.,  6  Beacon  St.,  Boston,  Mass. 

MANY  MAKE  $2  000.00  A  YEAR.  You  have  the 
same  chance.  Start  a  mail  order  business  at  home.  We  tell  you 
how.  Money  coming  in  daily.  Very  good  profits.  Everything 
furnished.  Write  at  once  for  our  "Starter"  and  FREE  particulars. P.  M.  KRUEGER  CO.,  155  Washington  Street,  Chicago,  III. 

WATER  MOTOR  > 

lMOT0r>&7    Larger  Sizes  proportionately  low.    Attachments  extra.    Runs  fan,  scroll  saw,  lathe, 
sewing  machine.    Power  depends  on  water  pressure.    As  orders  will  be  filled  in  the  order 
of  receipt  you  should  send  for  free  circular  today.    For  engineers  we  also  make  Engine 

Indicators,  Reducing  Wheels  and   E  IDDIUOftTT  C    C    9    C    Pfl      IICUfADIT    II  I 
Planimeters  —  catalog  also  free    LlrrlHuUI  I    Oi  di  tt  Oi  llUif   llCff  AflBV,  111  Ui 
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MAKES  AND 
BURNS  ITS  OWN  GAS! 

A  Safe,  White,  Powerful,  Steady 
Light.    Brighter  than  Electricity  or 
Acetylene  and  cheaper  than  kerosene. 
Over  100  different  styles  for  in  and  out- 

door use.  No  Grease,  Dirt,  Smoke,  or 
Odor.   Write  for  Catalogue  and  Price  List. 

Owners  of  Original  Patents. 

OVER  THE  WORLD! 
Produces  100  to  2,000  candle  power. 
All  kinds  of  Fixtures  and  Lamps 
for  all  purposes—in  and  outdoor. 

It  has  stood  the  Test  of  Time. 
Every  Lamp  Warranted.      Agents  Wanted 
THE  BEST  LIGHT  CO., 

324  E.  5th  ST.,    CANTON,  OHIO. 

Dynamo  -  Motor  $3.50 [A  Dynamo  and  Motor  in  One] 
As  a  dynamo  it  will  light  four  6-c.p. 

lamps  easily;  operate  induction  coils; 
charge  storage  batteries;  decompose  water; 
electroplate,  etc.  As  a  motor  will  operate 
sewing  machino,  jewelers'  lathe,  emery wheel,  circular  saw,  advertising  devices, and  other  useful  appliances. 
New  Model  Motor,  65c,  postage  20c. 

A  fine  new  motor  at  a  bargain.  Send  stamp for  new  catalog. 
ARROW  ELECTRIC  CO.,  103  S.  Canal  St.,  Chieago,  111- 

FREE  LLtuEs^ARTfg  BOOK We  will  on  request  send  to  you  postpaid,  this  book,  also  our  special  plana 
by  which  you  can  secure  any  article  in  our  catalog  absolutely  free.  Write 
today — don't  miss  this  chance. J.  ANDRAE  &  SONS  CO.  1 17  W.  Water  St.  Milwaukee,  Wis. 

8  3.50    EACH    (former  price  $6.00) We  are  closing  out  the  last  of  a  job 
lot  of  P.  W.  motors  at  a  sacrifice  price 
of  $3.50  each,  complete,  ready  to  run. 
These  are  bi-polar  motors,  with  lam- inated armatures  and  bronze  bases. 
Will  develop  about  1-40  horse  power. 
They  run  well  on  from  1  to  6  cells  dry 
battery.  A  great  bargain  and  there  are 
only  a  few  left.  ORDER  TO-DAY  if  you want  a  good  motor  cheap.  PARSELL& 
WEED,  129  W.  31st  St.,  N.  Y.  City. 

VENT 
LEARNED  BY  ANY  MAN  OR  BOY  AT  HOME. 

Small  cost    Send  to-day  2c.  stamp  for  particulars  and  proof. 
O.  A.  Smith,  Room  134  2)40  Knoxville  Ave.,  Peoria,  III. 

FREE  FOR  INSPECTION 
You  Have  Five  Days  to  Thoroughly 
Examine  the  Books  in  Your  Own  Home 

New— Enlarged — Revised — Up-to-Date 

CYCLOPEDIA  of  DRAWING 
Four  large  volumes— 2,000  pages  —  size  of  page  7x10  inches,  bound  in  half  red  morocco  leather — 
type  is  large,  new,  easy-to-read — fully  indexed — the  most  practical  work  on  drawing  yet  published. 

SPECIAL  PRICE,  $12.00 
For  30  Days  Only 

REGULAR  PRICE,  $24.00 

C,  Just  the  set  of  books  for  the  Architect,  Draftsman,  Designer,  Sheet  Metal  Worker  and 
persons  in  general  coming  in  contact,  directly  or  indirectly,  with  architecture.  The  Cy- 

clopedia is  compiled  largely  from  our  regular  instruction  books,  which  have  been  tested 
by  thousands  of  practical  men.  Each  volume  contains  a  series  of  best  questions  to  em- 

phasize the  vital  points.  Prepared  especially  for  HOME  study  in  a  simple,  plain,  un- derstandable manner. 

You  Have  Five  Days  to  Look  It  Over 
If  satisfactory  in  every  way,  send  us  12.00  and  $2.00  a  month  for  FIVE  MONTHS.  If  you  don't  wish to  keep  the  books  notify  us  and  we  will  send  for  them,  paying  all  expense.  Remember,  investigating  is 

not  subscribing.  You  save  $12.00  if  you  order  NOW.  Cash  $10.80.  This  liberal  offer  is  made  for  30  days 
only  to  interest  readers  of  this  paper  in  the  superior  correspondence  instruction  offered  by  the  AMERI- CAN SCHOOL. 

AMONG  THE  CHAPTERS Write  today.  If  you  mention  the  date  of  this  paper 
you  will  receive  FREE  our  200  page  hand-book  full  of  inter- 

esting information  and  describing  60  courses  in  Engineer- 
ing, including  Reinforced  Concrete  C  onstruction,  Car- 

pentry and  Building,  Sheet  Metal  Work,  Heating,  Venti- 
lating, Plumbing,  Gas  and  Electric  Lighting.  Mechanical, 

Perspective,  Free-hand  Drawing,  Pen  and  Ink  rendering, 
etc.    Mechanical,  Structural,  Steam  Engineering,  etc. 

Mechanical  Drawing,  Architectural  Lettering,  Pen  and 
Ink  Rendering,  Architectural  Drawing,  Perspective  Draw- ing, Shades  and  Shadows,  Roman  Orders  of  Architecture, 
Working  Drawings,  Machine  Drawing,  Shop  Drawings, 
Machine  Design,  Tinsmithing,  Sheet  Metal  Work,  Sky- lights, ROofing,  Cornice  Work,  etc. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 
3316-20  Armour  Avenue,  CHICAGO,  U.  S.  A. 
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SUCCESSFUL 

Draftsmanship 

TAUGHT  PERSONALLY  AND 
INDIVIDUALLY  BY 

CHIEF  DRAFTSMAN 
of  large  concern,  who  guarantees  you  a  first-class 
drafting-room  knowledge,  experience  and  high 
salaried  position  in  few  months,  home  instruction. 
Complete  Drawing  Outfit,    highest  quality,  free. 

cAddress,  Chief  draftsman,  ̂ iv.  19, 

Engineers'  Equipment  Co.,  (Inc.)  Chicago,  If  I. 

r        VALUE.  $1 3.85 

■  REE  TO  MY  STUDENTS 
Delivered  at  once 

it 

Thoughts  That  Pay 
9f 

Do  you  know  that  you  have  them'; Your  ideas  may  bring  you  a  for= 
tune  if  propejly  protected. 

Patent  What  Yon  Invent 

New  book  t»  lling  what  to  Invent  and  how 
to  obtain  a  Patent,  sen*  FREE. 
$1,000,000  offered  for  one  in= vention. 
Send  sketch  for  fre  report  as  to  patent- ability. 
Patent  obtained  or  fee  returned. 
Paten  s  advertised,  for  sale,  free. 
CHANDLEE  &  WOODWARD 

Patent  Attorneys 
955  F  Street  WASHINGTON,  D.  C. 

I  TEACH  SIGN  PAINTING 
SHOW  CARD  WRITING  or  LETTERING  by  mail  and 
guarantee  success.    Only  field  not  overcrowded.  My 
instruction  is  unequaled  because  practical,  personal 
and  thorough.  Easy  terms.  Write  for  large  catalogue. 

CHAS.  J.  STRONG,  President. 
DETROIT  SCHOOL  OF  LETTERING 
DEPT.  PM.  DETROIT,  MICH. 

"Oldest  and  Largest  School  of  its  Kind." 

LEARN  WATCHMAKING 
Refined,  profitable  labor — Competent  men  always  in  demand.  We  teach  it thoroughly  in  as  many  months  as  it  formerly  took  years.  Does  away  with 
tedious  apprenticeship.  Money  earned  while  studying.  Positions  secured. Send  for  catalog. 
ST.  LOUIS  WATCHMAKING  SCHOOL,  ST.   LOUIS,  MO. 

MECHANICAL, LECIRICAL. STEAM, 
CIVIL, Engineering  \ 

Complete  and  short  courses.  Thoroughly  equipped  engineering  shops. 
SHOP  WORK  FROM  THE  BEGINNING.  Short  courses  in  Steam  and  Elec- 

trical Engineering.  Expenses  low.  Accommodations  the  be.-t.  Schoo 
all  year.  Students  may  enter  any  time.  Correspondence  steam  and  elec- trical courses.  Send  for  catalogue    Mention  course  in  which  interested, 
HIGHLAND  PARK  COLLEGE.  Des  Moines,  la. 

LEARN  RIGHT  WHILE  YOU'RE  AT  IT 
A  full  and  complete  course  of  instruction  in  Laie  and  Ocean  Naviga- tion. Also  Marine  and  Stationary  Engineering.  Special  branches  taught those  desiring  to  qualify  themselves  for  bette?  positions  in  the  Marin* Service.  Students  taught  by  correspondence.  Students  may  begin  at any  tiaie.  Diplomas  will  be  issued  to  all  graduates  passing  satisfactory Anal  examinations.    Send  for  circular. 

CHICAGO  NAUTICAL  SCHOOL 
10th  Tear 

1624  Masonic  Temple       •        >       Chicago,  III. 
W.  J.  WILSON,  Principal 

Late  Lieutenant ,  U.  S.  N.) 

HOROLOGICAL  DEPARTMENT 
BRADLEY  POLYTECHNIC  INSTITUTE 

Formerly  Parsons  Horological  Institute 
PEORIA,  ILLINOIS. 

LARGEST  and  BEST  WATCH  SCHOOL IN  AMERICA 
We  teach  Watch  Work,  Jewelry,  Engraving, 
Clock  Work,  Optics.  Tuition  reasonable. Board  and  rooms  near  school  at  moderate 

rates. Send  for  Catalog  of  Information. •till 

TELEGRAPH 
OPERATORS  NEEDED 
Our  school  endorsed  by  of- ficials W.  U.  Telegraph  Co. 

&  Railroads.  Total  cost,  tuition,  board,  room,  6  months'  course. $91,  can  be  reduced.  Home  study  also.  Catalog  free.  Write  today, 
DODGE'S  INSTITUTE,  Locust  St.,  Valparaiso,  Ind. 

LEARN  WATCH  REPAIRING 
It's  a  trade  easily  learned.  We  will  show  you  how  absolutely  FREE  OF CHARGE.  Our  complete  illustrated  instruct!  n  book  enables  you  to  do  the 

-  work  at  home,  giving  you  every  advantage  of  the  apprentice.  1NSTRUC- 
J^w*?  ?0<^  ANP  COMPLETE  OUTFIT  OF  TOOLS  HY  EXPRESS,  $5.50?  Send  for  our  large  free  catalogue or  watches,  Diamonds,  Jewelry,  Clocks,  Silverware,  etc.,  with  confidential  discounts  enabling  you  to  buy  goods  at  wholesale prices.  We  will  also  send  you  free  of  charge  our  Watchmakers'  Tool  and  Material  Catalogue  with  illustrated  instruction  book. 
M  r"*6  *°.da7«  ROGERS,  THURMAN  &  CO. 
rfg  to  42  Michigan  Ave.,  Chicago,  111.,  U.  S.  A.  Jewelers'  Wholesale  Supply  House 
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PATENTS 

SECURED  PROMPTLY  and  with  special 
regard  to  the  Legal  Protection  of  the 
Invention. 

HAND  BOOK  FOR  INVENTORS  AND  MANUFACTURERS  SENT  FREE  UPON  REQUEST. 
Consultation  Free.   No  charge  for  opinion  as  to  the  patentability  and  Commercial  Value  of  Inventors'  Ideas. HIGHEST  REFERENCES  FROM  PROMINENT  MANUFACTURERS 

SHEPHERD  &  PARKER  Patent  Lawyers 
Patents,  Caveats,  Trade  Marks,  Copyrights,  Validity  Reports, 
References : 

American  Water  Motor  Co.,  Blum  Shoe  Co.,  Salisbury 
Tire  Co.,  Winget  Concrete  Machine  Co.,  Berkshire  Spe- 

cialty Co.,  Stewart  Window  Shade  Co.,  Century  Chem- 
ical Co.,  Richmond  Electric  Co.,  National  Electric  Works, 

Murray  Engineering  Co.,  Globe  Machine  and  Stamping 
Co.,  and  Morgan  Engineering  Co. 

Infringemect  Contests.  Patent  Suits  Conducted  in  All  States. 

•'During  the  past  10  years  Mr.  Shepherd,  of  Shepherd  & Parker,  has  obtained  for  us  a  great  many  important  patents. 
We  have  no  hesitation  in  heartily  recommending  him  to  any 
one  having  need  of  the  services  of  a  patent  attorney." HALLWOOD  CASH  REGISTER  CO 

Mr.  Parker  on  November  1,  1903,  resigned  his  position  as  an examiner  in  the  U.  S.  Patent  Office  to  enter  this  firm. 

Address,  210  Dietz  Bldg.,  WASHINGTON,  D.  C. 

Just  What  You  Need  at  Home 
For  doing  the  necessary  repairing  of  "every  day"  jobs  in your  home  and  doing  them  right 

—there  is  no  better  or  more  prac- tical article  on  the  market  than 
the  No.  602 

"NAPANOCH" 
Pocket  Knife  Tool  Kit 
It  embodies  all  the  Tools  required 
—a  Pocket  Knife— a  Saw— a  Ream- 

er—a  File— a  Chisel— and  a  Screw 
Driver.  The  Bag  (which  we  pro- 

vide )  holds  all  the  Tools— it  can  be 
carried  in  your  pocket.  No  "hunt- 

ing" or  "fussing"  when  you  want 
a  particular  tool— the  NAPANOCH 
is  always  "on  the  job."  Sent  post- 

paid on  receipt  of  the  price— 
S2.25 

Guaranteed  UNCONDITIONALLY 

CO.,  7F  Warren  Street,  New  York,  N.  Y. 

Bound  Volumes  of  Popular 

Mechanics  for  1906,  $2.50. 

Do  You  Shave  Yourself? 
Then  you  know  what  it  means  to  have 
the  bristles  coming  out  of  your  shaving 
brush,  sticking  in  the  lather  and  getting on  the  face.  Can  you  realize  how  much 
easier  and  pleas  *  nter  it  will  be  to  shave 
■with  the  right  kind  of  a  brush?  The  new Everlasting:  aluminum  shaving 
brush  is  made  so  that  the  hairs  can 
never  come  out;  by  a  new  method  they 
are  riveted  with  an  aluminum  ferrule. 
Use  the  brush  a  year,  then  try  to  pull  the 
bristles  out.  If  you  can  pull  out  a  single 
bristle,  we'll  give  you  a  new  brush  free. This  is  our  positive  guarantee.  Brush 
is  made  of  very  best  French  bristles,  ce- 

mented and  set  in  pure  aluminum  fer- 
rule with  a  black  ebony  handle.  Intro- 

ductory manufacturer's  price,  French. Bristle,  35c;  Pure  Badger,  $1.50. 
ALUMINUM  BRUSH  CO. 

283  E.  Madison  Street,  Chicago. 

♦'NULITE" 

gas°.?.  LAMPS We  manufacture  Table 
Lamps.Wall  Lamps.Chande- liers,  Store  and  Street  Lamp 
The  Largest  Line  on  the  Market, 

our  Free  Catalogue  and  Prices. 
CHICAGO  SOLAR  LIGHT  CO.,  Dept.  C. 

FOR HOME, 
STORE 
AND STREET 

Agents  are Coining Money 

and  Systems. Write  for 

CHICAGO 

THE  MEN  OF  THE  RAIL. 
Through  Time  and  Space  in  a  furious  race 

Spurning  the  midnight  gales, 
The  steel  steed  reels  on  flying  wheels 

Over  the  shining  rails; 
With  good  cigars  in  the  sleeping  cars, 

Cozy  and  safe  and  warm, 
Ye  pay  small  heed  to  the  headlong  speed And  the  men  who  breast  the  storm. 

When  the  signal  flares  and  red  light  glares' Out  of  the  darkness  dread, 
Scant  time  is  there  for  oath  or  prayer 

By  the  men  who  ride  ahead; 
With  rapid  thought  is  the  quick  deed  wrought 

That  checks  the  rushing  train, 
And  it's  hit  or  miss,  as  the  air  tubes  hiss And  the  brake  rods  grind  and  strain. 

'Tis  theirs  to  dare  both  foul  and  fair Just  as  the  Lord  may  send, 
With  steadfast  heart  from  the  whirling  start 

To  the  good  or  evil  end; 
It's  all  in  the  work,  though  Death  may  lurk In  the  murky  gloom  before, 
They  laugh  at  fear  in  the  ruddy  cheer That  streams  from  the  furnace  door. 
Now  this  is  the  dream  of  the  sons  of  steam, Men  of  the  cab  and  rail, 
"A  level  track  and  no  looking  back From  the  lure  of  the  homeward  trail; 
We'll  strike  right  through  on  a  schedule  true And  never,  a  moment  late, 
For  there's  no  delay  on  the  right  of  way 
When  we  pay  our  debts  to  Fate." — George  T.  Pardy  in  R.  R.  Trainman's  Jour. 

GOLF  BALL  MARKER.— Players  of  the  popular  game 
will  appreciate  a  new  device  which  looks  like  a  lemon 
squeezer  and  when  the  ball  is  inserted  and  the  handles 
pressed  imprints  the  name  of  the  owner  on  the  ball.  This 
prevents  the  caddy  from  selling  lost  balls  to  their  original owners. 

New  York  Laws  Are  Best 

for  your  corporation.  $100  covers  all  fees  for  any  capi- 
talization up  to  $25,000.  We  also  secure  copyrights,  reg- 

ister trade-marks  and  labels  and  collect  debts. 

Incorporators'  Aid  Company 
90=96  Wall  Street  NEW  YORK 

Please  Mention  Popular  Mechanics 
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Close 
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Circuit 

coupon  \ 

The  Technical       Y%  <      ̂ ^-:/>^i:.^.-f  • World  IHagazine,  J  f 
3316-26  Arn-ur a  to.,  Chicago:  V$  , 

In  accord-        W  «r  -  v/i&HPT a  n  c  e  with 
your  special  \  A  M~  ('MU offer,  I  enclose 
$1.40,  for  which please  send me  The  Tech- nical World  Mag-  f  fl/fi 
azine  for    one  ■   
year,and,lnad.  I  \  X^^^tST]  (CI  T  HERE) dition,  one  vol-   V  \  ̂^wSrfifm   I         .....  mm  *n, 
ume  Practical  VV'™^/  Void  After  Jan. 1-5, 1907 Lessons  in  Elec- 

tricity.   P.M.  1-07 
Name  
Address  

THIS    IS   YOUR    LAST  CHANCE 

THE  average  man  finds  a  knowledge  of  electricity  of  practical  everyday  use.  In  this  age, 
when  electricity  is  used  everywhere  for  all  sorts  of  purposes,  it  is  almost  essential  that  every- 

one should  know  something  about  the  fundamental  principles.  It  will  often  be  found  a  big 
convenience  to  know  something  about  electric  wiring,  particularly  wiring  for  electric  bells,  bur- 

glar alarms,  incandescent  systems.  Another  popular  feature  of  interest  is  the  study  of  storage 
batteries,  particularly  as  regards  portable  batteries  for  automobiles  and  boats. 

PRACTICAL  LESSONS  IN  ELECTRICITY 

is  just  what  its  name  implies.  It  is  a  book  of  300  pages,  handsomely  bound  in  red  buckram,  printed  on  fine 
quality  of  paper,  fully  and  completely  illustrated  throughout.  It  is  full  of  valuable  tables  and  formulae.  Just 
glance  through  a  few  of  the  subjects  from  the  Table  of  Contents : 

Storage  Batteries:  Types,  Charging,  Troubles 
and  Remedies.  Portable  Batteries  for  Automo- biles and  Boats. 

Electric  Wiring  :  House  Wiring,  Electric  Bells, 
Burglar  Alarms,  etc.,  Inside  Wiring,  Arc  Light 
Wiring,  Arc  and  Incandescent  Systems,  etc. 

Electric  Current:  Giving  full  explanation  and 
meanings  of  all  Electrical  Terms,  such  as  Volt, 
Ampere,  etc.,  Complete  Sets  of  Tables. 

Elements  of  Electricity:  Magnets,  Experi- 
ments with  Magnets,  Conductors,  Insulation, 

Electrotyping  and  Electro-Plating,  the  Tele- 
phone, the  Telegraph. 

The  subscription  price  of  the  TECHNICAL  WORLD  MAGAZINE  now  is  $1.00  the  year. 
Beginning  January  15,  1907,  the  price  will  be  $1.50  a  year.  If  you  will  send  us  $1.40  now  for  a 
12  months'  subscription  we  will  include  a  copy  of  Practical  Lessons  in  Electricity.  This  is  less than  the  price  of  the  magazine  alone  next  month.  Take  advantage  of  this  exceptional  bargain 
now.  Clip  the  coupon  to-day  and  send  it  to  us  with  $1.40.  You  will  get  the  Technical  World 
Magazine  for  the  next  12  months  and  Practical  Lessons  in  Electricity  will  be  sent  you  imme- 

diately, all  charges  paid. 

THIS  IS  VOID  AFTER  JANUARY  15,  1907 

TECHNICAL. 

WORLD 

The  Technical  World  Magazine 
Is  not  technical  in  its  ordinary  meaning.  It  is 
a  magazine  of  timely,  interesting  and  in- structive information.  It  is  read  because  it 
enlightens  and  benefits  its  readers.  It  is 
popular  because  it  contains  information  that 
intelligent  people  like  to  discuss.  It  is  a 
home  magazine  for  the  business  man— the 
wage  earner  —  the  man  who  wins  success through  the  use  of  his  brains.  It  combines 
the  breezy,  absorbing,  fascinating  features 
of  the  best  fiction  magazines;  it  eliminates 
all  the  sluggish,  dry  and  uninteresting  feat- ures of  the  ordinary  technical  magazine  or 
trade  paper;  and  at  the  same  time  it  retains 
from  cover  to  cover  an  originality  and  style 
that  is  all  its  own. 

After  a  three  months'  trial,  if  you  don't want  the  magazine  or  the  book  tell  us  so, 
and  get  your  money  back.  That's  fair, isn't  it? 
PLEASE  MENTION  POPULAR  MECHANICSj 

'•'K\- 
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9th  Year  of  Success. 

THE  "SUN"  OUTSHINES  THEM  ALL. Costs  little  more  than  daylight.  Conforms  to  insurance  under, 
writers' rules.  Ideal  light  for  home,  church  hall  or  business. 

Write  For  Catalogue  and  Our  Liberal  Terms  To  Agents. Get  ud  Club  and  receive  special  discount. 
SUN  VAPOR  LIGHT  CO.  box  ne,  canton,  o. 

Licensee  ot  the  Campbell  patent. 

The  CHICAGO" 
Automatic  Temperature 

Regulator 

The  best  device  for  controlling  your 
heating  system. 

Even  temperature  at  all  times. 

Time-Set 
Attachment 

A  Fuel 
Saver 

Put  in  the  coal  and 
it  will  do  the  rest. 

This  attachment  alone  is  worth  what  we  are  asking  for 
the  complete  outfit.  It  will  check  the  fire  during  the  night, 
until  such  time  as  you  may  want  it  warmer  in  the  morning. 

SIMPLE  DURABLE  RELIABLE 

The  Chicago  Heat  Regulator  Co. 

Dept.  P.  Suite  322, 40  Dearborn  St.,  Chicago 

The  Sun  Never  Sets 
WHERE  THE 

BRILLIANT  LAMP  BURNS 
and  no  other  light  is  half  so  good  or  cheap. 
It's  economy  to  use  them— a  saving  of  50  to 75  per  cnt  over  any  oth^r  ariiiicial 
light,  which  is  demonstrated  by  the many  thousands  in  use  all  over  the 
wodd  for  the  hist  nine  years.  TVritefor 
P.  M.  catalogue;  it  tells  all  about  them 
and  our  systems. 
BRILLIANT    GAS    LAMP  CO. 

42  State  St.,  Chicago,  111. 

TYPEWRITERS  make: 
All  the  Standard  Machines  SOLD  or  RENTED  ANY- 

WHERE atMto>£  M'F'R'S  PRICES,  allowing  RENTAL TO  APPLY  ON  PRICE.    Shipped  with  privilege  of examination.    £5T  Write  for  Illustrated  Catalog 
TYPEWRITER  EMPORIUM,  208  LaSalle  St.,  CHICAGO 

$10.50 Let  us  send  you  our 
new  complete  Sew- ing Machine  catalog 

JUDSON  A. 
TOLMAN  CO. 
7705  Woodlawn  Ave. 

Chicago,  111. 

If  you  are  in  the  market  for  a  Sewing  Machine  of  ANY  sort,  and  de- sire to  secure  one  of  the  VERY  HIGHEST  GRADE  at  ACTUAL  WHOLE- 
SALE PRICES,  youowe  it  to  yourself  to  investigate  our  offer  before  buying. Our  catalog  is  the  most  complete  book  of  its  kind  ever  published  and  will be  sent  you  ABSOLUTELY  FREE,  POSTPAID.  We  have  CONFIDENCE  in 

our  manufacture,  because  WE  know  that  OUR  MACHINES  will  stand  the 
test;  but  in  order  to  prove  to  YOU  that  a  better  machine  than  OURS  can- 

not be  bought  for  ANY  price  we  will  place  one  in  your  home  on  ONE 
YEAR  FREE  TRIAL.  If  you  will  send  us  your  name  on  a  postal  card  or letter,  we  will  send  you  free  our  catalo?  which  tells  all  about  this 
offer  and  shows  a  complete  line  of  Sewing  Machines  at  FACTORY  PRICES. 

You  can  easily  secure  this  elaborate  Rocking  Chair  by  saving  the 
ADVERTISING  BONDS  given  with  ail  goods  purchased  from  our  catalog. 
Don't  buy  a  SEWING  MACHINE  of  any  kind  until  you  have  examined our  laiye catalog  and  premium  offer.  It  will  pay  you  to  investigate  now. 
Just  send  a  postal  card  for  catalog  P,  and  our  premium  offer.  WRITE FOR  IT  TODAY. 

MEDICAL  SKYSCRAPER.— One  of  the  great  15- 
story  skyscrapers  in  Chicago  is  occupied  exclusively 
by  doctors  and  dentists.  Even  the  store  on  the 
first  floor  is  a  drug  store.  Only  tenants  who  are  in 
good  standing  in  their  profession  can  secure  space 
in  the  building. 

The  song  of  a  canary  bird  was  carried  over  the 
telephone  wires  a  distance  of  40  miles  and  could 
be  plainly  heard  at  the  other  end  of  the  line.  Two 
men  were  holding  conversation  when  the  bird  in 
the  home  of  one  of  them  began  to  sing. 

Fourteen  years  ago  a  bottle  manufacturer,  Claude 
Boucher,  of  Cognac,  France,  was  forced  to  close 
his  factory  by  the  continuous  strikes  and  exactions 
of  his  employes.  He  then  set  to  work  to  invent 
a  machine  for  the  manufacture  of  bottles.  This 
machine  is  now  in  use  in  various  parts  of  the  coun- try; 250,000  bottles  are  turned  out  by  it  daily.  A 
single  machine  produces  35,000  bottles  in  24  hours, 
and  anyone  can  learn  to  run  it  in  a  week.  The 
bottles  are  stronger  and  look  better  than  those 
made  by  the  blowers. 

RICH   SPARK  PL 
Y  .u  will  not  regret  it.    Highest  Grade. 

Plug  Guaranteed.    Wbitk  fob  Ouk  Booklet Complete  Electric  Light  Plants 

Richardson  Engineering  Co.,  •  Riverside 
Please  Mention  Popular  Mechanics 
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Positively  the  most  powerful  battery  motor 
made.    Will  run   on   a  single  dry  cell. 

-Anti- 

Doc" Medical 

Apparatus Price 
complete,  with 
Electrodes, 
as  shown 

$2.00 

We  Manufacture  Over  1000  Electrical  Specialties 

Manhattan 

Electrical  Supply  Co. 

17  Park  Place  and  14  Murray  St.,  New  York 

188  Fifth  Avenue  ?  Fa„tnriA(S  J  Jersey  City.  N.  J. 
Chicago        J  *  actones  -j  Ravenna>  0nlo 

FNGIN£ERING 

You  will  be  as- tonished to  read 
our  fret  illustrated book.  It  tells  you  how 

our  practical  mail  cour- ses enable  thousands  to 

TAUGHT 
BY  MAIL 

S  PITT 
THOUSANDS 
OF  DOLLARS 
IN  THE  POCKETS 
OF  OUR  STUDENTS ;ood  salaries  and  positions.  We 

gc 

3d  them  do  it.  We  can  do  the  same 
earn helpec 
for  you.   Courses  in  Electrical  Engineer- ing, Steam  and  Mechanical  Engineering, Electrio   Lighting,  Railways,  Telegraphy, 

Mechanical  Drawing,   Dynamo  Ten- 
ders, Motormen,  Short  Elect.  Com New  students  enrolling  now  wk  

"  **-*^*S*  provided,  free  of  charge,  with  ouil Reference  Library  and   a  let  of  Electrical  Ap- 
|  paratui.    Write  for  our  free  Illustrated  book. 

ELECTRICAL  ENGINEER  INSTITUTE 
ipt.  6.  240  A  W.  23d  SI..  New  York 

"HOW  TO  REMEMBER 
Sent  Free  to  Headers  of  this  Publication 

are  no  greater  intellectually  than your  memory.  Easy,  inexpensive.  Increases income;  gives  ready  memory  for  faces,  names, business  details,  studies,  conversation;  develops  will, 
public  speaking,  personality.    Send  for  Free  Booklet. 

Dickson  Memory  School,     705  Kimball  Hall,  Chicago 

WATCHMAKING  PAYS 
60  Million  Timepieces  to  be  Repaired! 
Accurate  time  an  absolute  necessity  in  the 
business  world.  When  "time  is  money," the  watchmaker  gets  his  share  of  profit. 
learn  Watchmaking  HOME 
Iby  the  De  Selms  Chart  System,  copyright- 'ed  and  patented.  Simple,  pratical,  up-to- the-minute.     Positions  for  graduates. 
Booklet  Free    Write  today. The  De  Selms  Watch  School,  DepU&S,  Attica,  Ind. 

 Write  for  our  free  booklet  - 
"HOW  TO  BE  A 

WATCHMAKER" Stone's  School  of  Watch  making 903  Globe  Building, 
ST.  PAUL,         -  MINN. 

BE  A 

WATCHMAKER. 

CXI  TTYV  Hieh  Grade v-*A2^i-rj'    Instruction  by 

r^A.^W^  Correspondence 
▼  *  Fourteenth  Year. 

Prepares  for  the  bar  of  any  State.  Improved 
method  of  instruction,  combining  the  Text-Book, Lecture  and  Case  Book  methods.  Approved  by 
the  bench  and  bar.  Three  Courses:  College, 
Post-Graduate  and  Business  Law.  Uniform  rate  I 
of  tuition.  Write  today  for  Catalogue. 

Chicago  Correspondence  School  of  Law, 
Reaper  Block,  Chicago.  I 

tjr> 

LEARN  TO  DRAW  TOR  MONEY 
Every  newspaper,  magazine,  advertising 

firm,  publisher,  engraving  house  needs  art- 
ists. Ordinary  working  artists  receive  from 

$25  to  $100  a  week;  the  finished  artist 
commands'  his  own  price.  Women  can  do this  work  as  well  as  men.  We  teach 
Drawing— nothing  else — "at  it"  eight years.  Owing  to  flexibility  of  courses, 
each  student  receives  instructions  shaped 
to  individual  requirements,  to  cultivate  and 
develop  originality  and  "get-ahead"  abil- ity. Test  Lesson  given  first  to  determine 
what  you  know;  then  you  get  training  you 
need — elementary  or  advanced.  Special 
elective  lessons  given  at  student's  option. The  Author  of  the  Acme  Courses  is  also 
Chief  Instructor  and  gives  his  entire  per- sonal attention  to  developing  students.  By 
Ingenious  original  methods  the  competitive 

feature  of  class  room  is  incorporated  i 
student's   work;     Complete   set   of  eight art  casts,  male  and  female  (100  lbs.  boxed) 
given  free  with  course.    Satisfied  students 
all  over  the  world.     Sincere  investigators 
can  examine  regular  lessons  before  enroll- ment.   We  teach  thoroughly  by  mail: 
Commercial     Designing     and  Lettering. 
Newspaper,  Magazine  and  Book  Illus. Caricature,  Cartoon  and  Comic  Drawing. Mechanical  Drawing. 
Architectural  Drawing. 
Sheet  Metal  Pattern  Drafting. 
Special  School  Teacher's  Course. Write  and  tell  which  course  you  wish  to 
study.  We  will  send  full  information  by return  mail.  Do  it  now.  ACME  School  of 
Drawing,  195  Acme  Bldg.,  Kalamaeoo,  Mich. 
Correspondence  or  Resident  Instruction. 

Please  Mention  Popular  Mechanics 
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MANV  of  the  leading  CENTRAL  STATIONS  and  INDUSTRIAL  CONCERNS  in  the  United  States  a  ter  thorough  tests 
==========================  are  convinced  that  ========== 

REFILLED  FUSES 

Are  Right.      HOW  ABOUT  YOU?     Save  30%  to  100% 
Every  style  of  enclosed  fuses  refilled.  Do  not  let  your  engineer  or  electrician 

throw  them  away.  Catalogue  of  net  prices  sent  on  request. 

E.  W.  SNOW  &  CO.,  &?rd  187  West  Ave.,  Rochester,  N.  Y. 

THE  MIETZ  &  WEISS 

OIL -GAS  ENGINES 
Stationary,      to  80  H.  P. 
Marine,  1Y»  to  100  H.  P. 

GENERATOR  SETS,  PUMPS, 
HOISTS,  Etc. 

A     Mi  FT 7   128-138  MOTT  ST. Hi   ITllClLj        NEW  YORK. SEND  FOB  CATALOGUE  P.  M. 

OUR  PRICKS  ON 
ELGIN,  WALTHAM and  Dueber  Hampden  watches,  warranted  20 years,  are  the  lowest.  Before  you  buy  It  will  not  cost you  a  oent  to  examine  this  great  bargain,  a  genuine 
ELGIN.    WALTHAM  or  DUE  BE  R MPDEN  gold  filled  natch  $6.50, Send  your  name,  post  office  and  express  office 

address,  and  we  will  Bend  you  CO  D.  for  exami- nation this  beautiful  engraved,  double  bunting 
case  gold  filled  watch,  warranted  to  wear  and keep  Its  color, stem  wind  and  stem  set,  fitted  with a  genuine  Elgin,  Waltham,or  Dueber  Hampden movement,  with  the  name  on  the  dial,  ruby  jew- eled, expansion  balance,  patent  hair  spring, Ladies  or  Gents  size.    These  watches  are  well- known  as  the  best  timekeepers  In  the  world, 
every  one  warranted.  You  examine  it  at  your  ex- press office,  if  as  represented  pay  express  agent our  special  price  16. 50  and  express  charges  and ,  fit  is  yours.  Mention  which  works  you  prefer  and A/  if  you  want  Gents  or  Ladies  size.  Address M.  C  PAR.BEH. 

V  D  44,     225  Dearborn  St.,  Chicago,  III. 

SPEED  CHANGING  GEAR.— A  new  speed  chang- 
ing gear  for  automobiles  is  shown  ih  the  accompa- nying illustration.    The  speed  changes  are  made 

by  engaging  jaw  clutches  driven  at  different  speeds, 
thereby  giving  three  forward  speeds  and  one  re- verse. When  shifted  to  high  speed  all  the  gears 
are  thrown  out  and  a  direct  drive  is  obtained. 

How  to  Make  a  Paper  Boat — How  to  Make  a  Barrel 
Boat— How  to  Make  a  Water  Wheel— How  to  Make 
Your  Own  Fishing  Tackle — Temporary  Camps  and 
How  to  Build  Them — Permanent  Camps  and  How  to 
Build  Them — How  to  Build  an  Imitation  Street  Car 
Line — How  to  Make  a  Water  Bicycle — How  to  Make 
a  Miniature  Windmill — How  to  Build  an  Ice  Boat — A 
Novel  Burglar  Alarm — A  Mechanical  Ventriloquist  and 
How  to  Make  It — How  to  Make  a  Boot-Blacking  Cabi- 

net— Renewing  Dry  Batteries — How  to  Make  Water 
Motors — How  to  Make  "Antique"  Clocks  from  Up-to- 
date  Materials — Lettering  a  Clock  Dial — How  to  Make 
a  Windmill  of  One  or  Two  Horsepower — How  to  Make 
a  Trap  for  Rabbits,  Rats  and  Mice — How  to  Make  a 
Small  Searchlight — Kites  of  Many  Kinds  and  How  to 
Make  Them — Jug  Fishing — How  to  Do  Ornamental 
Iron  Work — Ornamental  Metal  Guards  for  Open  Fire- 

places— How  to  Make  a  Propelling  Vehicle — How  to 
Make  a  Water  Telescope — How  to  Make  Papei  Bal- 

loons— How  to  Make  a  Hectograph — Useful  Articles 
and  Ornaments  Made  of  Old  Bicycle  Parts — Devices 
for  Winter  Sports,  How  to  Make  and  Use  Them — Coasting  Sleds,  Chair  Sleighs,  Toboggan  Slides  and 
Skis — How  to  Make  Rubber  Stamps — How  to  Make 
a  Baggage  Carrier  for  Bicycles— A  Water  Candle- 

stick— Boy's  Hand-Power  Auto,  How  Made — How  to Make  a  Pair  of  Dumb-Bells — How  to  Rid  Your  Yard 
of  Cats— How  to  Make  an  Easel — To  Light  a  Gas- 

light Without  Matches — Things  a  Boy  Can  Make  Oat 
of  Old  Bicycle  Parts — How  to  Make  a  Wind  Pro- 

peller— Photographing  from  a  Captive  Balloon — How 
to  Make  a  Simple  Burglar  Alarm — To  Make  a  Binder 
for  Popular  Mechanics — How  to  Make  a  Hammock — Electric  Rat  Exterminator — How  to  Make  a  Miniature 
Steam  Turbine — How  to  See  Through  Your  Hand — 
How  to  Make  a  Wood-Turning  Lathe  Out  of  an  Old 
Sewing  Machine — How  to  Remove  Stains  from  Marble 
— How  to  Make  a  Turbine  Engine — How  to  Make  a 
Lead  Cannon — How  to  Make  a  Wireless*  Telegraph System — How  to  Make  a  Toy  Battery  Motor  Lift  a 
10-lb.  Weight— To  Renew  Old  Dry  Batteries— Weather- 
proofing  for  Tents — How  to  Make  an  Electric  Furnace 
Regulator — How  to  Make  a  Simple  Fire  Alarm — How 
to  Make  a  Bell  Tent — Enameling  a  Bicycle  Frame — 
A  Practical  Camera  for  Fifty  Cents — How  to  Make 
a  Very  Simple  Turbine — Power  of  Small  Coils  for 
Sending  Wireless  Messages — Ringing  a  Bell  by  Touch- 

ing a  Gas  Jet — How  to  Build  an  Electric  Engine — Novel  Electric  Motor — How  to  Make  a  Sailomobile — 
How  to  Make  a  Novel  Burglar  Alarm — Simple  X-Ray 
Experiment — To  Build  a  Merry-Go-Round — Another 
Electric  Motor — Use  for  an  Old  Clock — To  Make  an 
Electric  Piano — How  to  Make  a  Telegraph  Instrument 
and.  Buzzer — How  to  Build  a  Model  Yacht — How  a 
Boy  Built  a  Complete  Miniature  Railroad. 

Your  Newsdealer  will  order  it  for  you  or  sent  postpaid 
for  25  cents  by  the  publishers,  Popular  Mechanics,  160 
Washington  Street,  Chicago. 



POPULAE  MECHANICS  ADVERTISING  SECTION 181 

Plumbing  Supplies 
AT  WHOLESALE 
If  you  need  anything  in  my  line, and  wish  to 

Save  Money 
on  every  article,  write  for  my  free 
illustrated  Catalog.  Shipments 
promptly  made  from  a  very  com- plete stock  of  new  latest  pattern 
goods.  Small  orders  are  as  care- fully handled  as  large  ones. 

P.  KAROL,  235  W.  Harrison  St.,  Chicago,  III. 

DON'T  HURRY.— An  old  Kansas  citizen,  who  had  been henpecked  all  his  life,  was  about  to  die.  His  wife  felt  it 
her  duty  to  offer  him  such  consolation  as  she  might  and 
said:  "John,  you  are  about  to  go,  but  I  will  follow  you." 
"I  suppose  so,  Manda,"  said  the  old  man  weakly,  "but  you 
don't  need  to  be  in  any  blamed  hurry  about  it." 
TELEPHONE  SAVES  LIVES. — Had  it  not  been  for  the 

telephone  it  is  probable  that  one  or  more  lives'  would  have been  lost  in  a  fire  at  the  residence  of  Henry  Lorenz,  near 
Newark,  Ohio,  recently.  A  neighbor  happened  to  see  the 
fire  about  midnight,  and,  supposing  it  was  a  barn  on  the 
Lorenz  farm,  telephoned  to  the  house.  The  family  made 
their  escape  in  time,  the  ringing  of  the  telephone  arousing 
the  sleeping  members  in  the  upper  story. 

A  FRIEND  INDEED. 
If  he  gives  you  recognition 
When  your  clothes  are  patched  and  torn; 

If  he  comes  to  see  and  cheer  you 
When  you  are  lying  sick  and  worn. 

If  he  takes  your  hand  and  lifts  you  up 
When  you're  on  the  downward  track, 

If  he  says'  the  same  things  to  your  face That  he  says  behind  your  back. 
If,  when  odds  are  strong  against  you, He  fights  for  you  to  the  end, 
Bind  him  tightly  to  your  heart, For  that  man  is  your  friend. 

GODDARD'S 
Mop  Press For  Drying  Mop 

the  best  machine 
made  and  the  most durable.  Nothing 
to  get  out  of  order. 
Only  4  pieces  in  it. 

All  Malleable  Iron 

Price  $2.50 
Warranted  One  Year 

Send  for  circulars  to 
the:  goddard 
mop  press  co. 

Arcade  Bldg.       AKRON,  O. 

A  NEW  DELIGHT 
Awaits  the  smoker  who  has  not 
discovered  the  exquisite  aroma  of 

French's  Mixture 
The  Aristocrat  of  Smoking  Tobacco 

It  pleases  instantly  and  satisfies  con- tinuously. Only  the  choicest  grades  of ripe  and  mellow  North  Carolina  Red  and 
Golden  Leaf  are  used.  Blended  by  hand 
with  a  care  that  shames  ordinary  machine 

methods.   Pure,  fresh,  clean  and  al- ways in  perfect  condition,  because  it is  sold  only 
Direct  from  Factory  to  Smoker. 

Rich,  fragrant,  deliciously  mild and  NEVEK  BITES  THE  TONGUE. 
Send  10  cents,  silver  or  stamps,  for 

large  sample  pouch  and  booklet. 
FRENCH  TOBACCO  CO. 

Depfe.  51  Statesville,  N.  G. 

JUST™  PRESS 
NEW  5  VOLUME  EDITION, 

Published  by  the 
American  School  of  Correspondence, 

Chicago,  111. 

Cyclopedia  °f  Engineering 
Five  volumes,  2,500  pages,  fully  indexed,  size  of  page  7  x  10  inches,  bound  in  three  quarters  red  morocco  leather.  Over 2.000  full-page  plates,  diagrams,  sections,  tables,  formulae,  etc.  Written  by  the  foremost  authorities  and  especially 

prepared  for  Home  Study,  after  a  careful  study  of  shop  needs  and  conditions.  Years  of  experience  in  shop,  laboratory 
and  class  room  required'in  its  preparation.  Each  section  tested  by  actual  use  for  its  practical  value  to  the  man  who desires  to  know  the  latest  and  best  practice  in  shop  and  engine  room.  Numerous  explanatory  examples.  Complete  sets 
of  test  questions  and  reviews  in  every  volume,  thus  combining  the  best  features  of  a  text  book  and  a  reference  work. 
It  is  easily  understood  by  the  man  who  has  little  time  to  acquire  the  fundamental  principles  of  Engineering. 

NOW  $19 -REGULAR  PRICE  $30 A  COMPLETE  MANUAL 
Of  steam  boilers,  steam  pumps,  steam  engines,  gas  and  oil  engines.  Marine  and  Locomotive  work,  Refrigeration, Heating  and  Ventilation.  Machine  Shop  Work,  Mechanical  Drawing,  Management  of  Dynamos  and  Motors,  Electric  Lighting, 

Electric  Wiring,  Elevators. 
PARTIAL  LIST  OF  CONTENTS 

Principles  of  Heat  —  Chemistry  —  Boilers  —  Calorimeters  — 
Steam  Pumps— Elevators.  Steam  Engines— Steam  Engine  Indi- cators—Valve Gears — Thermo-dynamics— The  Steam  Turbine- Refrigeration— Ammonia  Compression  System  and  Absorption 
System— Gas  and  OH  Engines.  Marine  Boilers— Marine  Engines —Condensers-Navigation— Locomotive  Boilers  and  Engines- 
Valve  Motions-  Types  of  Locomotives— Air  Brakes— Automobiles. 
Machine  Shop  Work— The  Lathe— The  Planer— The  Shaper— Ven- tilation—  Heating  —  Mechanical  Drawing  —  Air  Compressors. 
Theory  of  Dynamo  —  Electric  Machinery  —  Electric  Current  Dy- namos—Direct Current  Motors.  Management  of  Dynamo — Elec- tric Machinery— Electric  Wiring— Electric  Bell  Wiring— Electric 
Lighting— Storage  Batteries. 3316  26 

In  order  to  bring  to  the  attention  of  those  interested  in 
Engineering  the  practical  character  of  our  instruction,  we  will send  the  books  on  approval,  express  prepaid.  Look  them  over 
lor  Ave  days.  If  satisfactory,  send  us  $2.00  down  and  $2.00  per 
month  thereafter  until  the  special  price  of  $19  is  paid,  otherwise, notify  us  and  we  will  transfer  the  books  absolutely  free. 

AMERICAN  SCHOOL  OF 
CORRESPONDENCE 

3516-26  Armour  Avenue  ...  CHICAGO,  ILL. 
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I  STOP  FALLING 

Ij  A  I  W%     CONSULT  ME  BEFORE 
n  /V  I  Bm     IT  IS  TOO  LATE 

There  is  but  one  way  to  tell  the  reason  of  baldness  and  falling 
hair  and  that  is  by  a  microscopic  examination  of  the  hair.  The  par- 

ticular disease  with  which  your  scalp  is  afflicted  must  be  known  be- 
fore it  can  be  intelligently  treated.  The  use  of  dandruff  cures  and 

hair  tonics,  without  knowing  the  specific  cause  of  your  disease,  is  like 
taKing  medicine  without  knowing  what  you  are  trying  to  cure.  Send 
a  few  fallen  hairs  from  your  combings  to  Prof .  J.  H.  Austin,  the 
celebrated  Bacteriologist,  who  will  send  you,  absolutely  free,  a 
diagnosis  of  your  case,  a  booklet  on  care  of  the  hair  and  scalp,  and  a 
sample  box  of  the  remedy  which  he  will  prepare  specially  for  you. 
Enclose  2c  postage  and  write  to-day. 
PROF.  J.  H.  AUSTIN,  1107  McVicker's Theatre  Bldg.,  CHICAGO,  ILL. 

TRY 

IT 

TEN 

DAYS 

TttEE 

at  my 

Expense 
Write  Today 

I 
WILL 
Prepay 

the 

Express 
Charfle 

To  Prove 
Its  Merit 
Write  at  once 

CURE  YOURSELF  BY 

ELECTRICITY 

IP  YOU  SUBTER 
from  Rheumatism,  Neuralgia,  Constipation,  Ner- 

vousness, Headache.  Stomach  Trouble  or  any  other 
disease,  I  will  send  you  a  battery  on  ten  days'  trial. MY  VALUABLE  NEW  BOOK  FREE 
to  all  who  write.   Explains  how  my  wonderful  inexpensive batteries   cure  you  in your  own  home.  Tells 
how  Electricity  treats  ^ 
disease  by  striking  the  $■— root.    How  it  removes  *|  4 the  cause,  then  cures  the 
disease  to  stay  cured. 
How  it  builds  up  and nourishes  wasted  tissue. 
It  tells  how  I  send  a  bat- 

tery without  a  cent  in advance  and  allow  ten 
days  free  trial.  Write 
today  for  this  valuable 
book,  I  will  send  it  free,  few**™ 
DETROIT  MEDICAL  BATTERY  CO., 1?8  Majestic  Building E.  C.  Harkness,  Gen'l  Manager Detroit,  Michigan 

THE  MARVELS  OF  MODERN  MECHANISM.— By  Jerome 
Bruce  Crabtree,  Springfield,  Mass.  Illust.,  750  pp.,  cloth. 
Describes  the  more  important  modern  achievements  in  the 
line  of  invention  in  an  interesting  manner,  free  from  tech- 

nical language,  and  discusses  their  relation  to  social  bet- terment. Contains  much  valuable  information  suitable  for 
reference  purposes. 

PRACTICAL  LETTERING  WITH  ORIGINAL  SYSTEM 
FOR  SPACING. — By  Thos.  Meinhart.  Illust.,  paper  covers, 60  cents.  The  Norman  W.  Henly  Publishing  Company, New  York. 

KRAUSZ'S    COMPLETE    AUTOMOBILE    RECORD.— By Sigmund  Krausz.  Illust.,  144  pp.  Red  leather,  $1.00; 
cloth,  50  cents.  Furnishes  a  handy  record  for  autoists'  ex- penses; also  for  memoranda  concerning  runs.  Gives  auto 
laws  of  thirty -five  states;   also  speed  table.    Laird  &  Lee, Chicago. 

QUESTIONS  AND  ANSWERS.— Based  upon  the  Standard Code  of  Train  Rules  as  Revised  June,  19!i6.  Edited  by 
C.  E.  Collinwood.  Price,  paper,  $1.00;  cloth.  $1.25.  For 
trainmen,  telegraph  operators,  etc.  Thorough  and  authorita- 

tive.   Train  Dispatchers'  Bulletin,  Toledo,  Ohio. 

PARROTS  AND  OTHER  TALKING  BIRDS.— By  Chas.  N. Page.  Illust.,  128  pp.,  paper,  25  cents;  cloth,  75  cents. 
Tells  all  about  parrots,  their  habits  and  care.  Also  how 
to  train  them.    Chas.  N.  Page,  Des  Moines,  Iowa. 

Geisha  Diamonds 
THE  LATEST  SCIENTIFIC  DISCOVERY 

Bright,  sparkling,  beautiful.  For  brilliancy they  equal  the  genuine,  standing  all  test  and 
puzzle  experts.  One  twentieth  the  expense. Sent  free  with  privilege  of  examination. 
For  particulars,  prices,  etc.,  address 

THE  R.  GREGG  MFG.  &  IMPT.  CO. 
Vept  H,  201  E.  Tan  Buren  Street,    •     Chicago,  I1L 

KRAUSZ'S  A  B  C  OF  MOTORING.— By  Sigmund  Krausz, Illust.,  256  pp.  Black  morocco  leather,  $2.00;  cloth,  $1.00. 
Laird  &  Lee,  Chicago.  Defines  automobile  terms,  describes 
types  of  cars,  gives  details  of  mechanism  and  treats  thor- 

oughly the  care  and  use  of  the  machine.  Also  gives  motor- ing etiquette  and  tells  how  to  deal  with  troubles  of  the 
road.    Contains  many  tables  valuable  to  autoists. 
HEAT  AND  LIGHT  FROM  MUNICIPAL  AND  OTHER 

WASTE  By   Joseph   G.    Branch.     Cloth,   illust.,   305  pp. 
Price,  $3.00.  The  National  Equipment  Company,  St.  Louis. 
Mo.  An  interesting  discussion  of  the  economical  disposal 
of  garbage,  with  official  data  to  uphold  all  important 
statements. 
STATIONARY  ENGINEERING.— By  Joseph  G.  Branch. 

Illust.,  940  pp.,  cloth.  Price,  $3.50.  The  National  Equip- ment Company,  St.  Louis,  Mo.  This  valuable  work  presents 
in  a  compact  form  the  principles  underlying  a  thorough 
knowledge  of  power  and  heating  plants'  and  gives  such data  on  mechanical  and  electrical  engineering  as  is  essential 
to  the  operation  of  such  plants.  The  name,  nature  and 
function  of  the  principal  parts  of  every  machine  and 
apparatus  are  given  before  the  directions  for  its  operation rr  use.  The  illustrations  are  worthy  of  special  mention, 
as  helpful,  interesting  and  instructive. 
SWITCHBOARDS.— By  Wm.  Baxter.  Jr.  Cloth,  illust., 

102  pp.  Price,  $1.50.  The  Derry-Collard  Company,  New York.  Deals  with  all  sizes  and  kinds  of  switchboards  from 
the  single  dynamo  in  the  engine  room  to  the  largest  power 
plant  work.  Includes  everything  in  this  line  except  tele- 

phone work. 

POPULAR     MECHANICS    "CLASSiriED"     SELLS  EVERYTHING 
Our  $10  INDUCTION  COIL 
gives  great  satisfaction  in Wireless  Telegraphy 

Send  for  illustrated  literature 
NEW  ENGLAND  COIL  WINDING  COMPANY 

Please  Mention  Popular  Mechanics 

Spark  1  Vz-in.  long,  and  very  fat.  Coil 
is  equal  to  any  $1 8  coil  on  the  market 

ATLANTIC,  MASS. 
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SCALDING  WATER  USED  TO 
KEEP  TRACKS  OPEN 

In  building  the  new  railroad  across 
the  Isthmus  of  Tehuantepec,  engineers 
encountered  a  difficulty  not  included  in 
previous  experience.  The  new  road 
extends  from  Salina  Cruz  on  the  Pa- 

cific coast  to  Coatzaeoalcos  on  the  Gulf 
of  Mexico.  The  country  traversed  is 
marvelously  fertile  and  the  tropical 
growth  sprang  up  faster  than  the  con- 

struction work  proceeded.  Boiling 
water  was  used  to  check  the  vegetation 
and  a  part  of  the  maintenance  of  the 
line  consists  in  frequently  scalding  the 
railway. 

GERMAN  MILITARY  MOTOR  CAR 

The  latest  armored  motor-car  built 
for  the  German  army  is  illustrated  be- 

low. It  carries  one  rapid-fire  gun  of 
larger  size  than  in  any  previous  car. 
The  car  was  built  from  plans  largely 
designed  by  the  German  Emperor  him- 

self Details  of  the  outfit  are  kept 
secret. 

Kaiser's  0\yn  Plan 

RUSSIAN  ICE  BOAT 

The  latest  Kussian  ice  boat  is  being 
built  along  lines  quite  different  from 
the  usual  American  type.    The  sail  is 

"He  Rides  Stretched  at  Full  Length" 

comparatively  small,  and  the  operator 
steers  by  means  of  two  rudders,  one 
fastened  to  each  float,  while  he  rides 
stretched  at  full  length  as  seen  in  the 
illustration. 

COMMERCIAL  VALUE  OF 
TECHNICAL  EDUCATION 

Germany  leads  the  world  in  the  size 
and  excellence  of  its  trade  schools,  and 
it  is  these  institutions  which  are  largely 
responsible  for  the  high  standard  which 
attaches  to  the  words  "Made  in  Ger- 

many." Canada,  which  is  rapidly 
developing  manufactures,  has  caught 
the  spirit  of  technical  instruction  and 
the  government  has  now  signified  its 
intention  to  co-operate  with  resident 
manufacturers  in  establishing  trade 
schools. 
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Zbc 

Hwakening 

of  China 

Mechanical  Development  in  China-=Lofty  Scaffold  Erected  in  Repairing  Building  Destroyed  by  the 
Boxers—State  Official  in  Automobile°=Native  Enginemen==Modern  Printing  Machinery  Operated 
by  Natives 

Western  ideas,  customs  and  methods 
are  being  adopted  in  China  to  an  extent 
and  at  a  rate  but  little  realized  by  the 
rest  of  the  world.  Native  Chinamen 

are  constructing  and  operating  tele- 
graph, telephone  and  railway  lines 

equal  in  results  to  the  best  European 
systems.  To  the  land  where  printing 
was  first  an  art  have  come  the  latest 

and  fastest  American  presses,  which 
are  driven  by  electricity  and  worked  by 
natives.  The  automobile  has  ceased  to 
be  a  curiosity  and  become  a  utility. 
The  army  is  being  instructed  in  the 
most  approved  tactics  of  the  world 
powers.  Each  month  large  numbers 
of  students  in  mechanics,  engineering, 
science,  and  art  are  returning  to  their 
own  land  from  all  parts  of  the  world 

whither  they  have  been  sent  to  study' and  learn,  to  become  instructors  and 
constructors  of  the  New  China. 

be  of  brick,  cost  $200,000  and  weigh 
over  16,000  tons,  with  a  capacity  of 
4,000,000  cu.  ft.  of  gases  per  minute. 
The  interior  will  be  lined  with  acid- 

proof  brick  laid  in  acid-proof  mortar. 

CEMENT  CARGO  TURNED  TO 

STONE'  AT  SEA 

CHIMNEY  506  FEET  HIGH 

The  highest  and  largest  chimney  in 
the  world  will  be  built  for  the  smelting 
works  at  Great  Falls,  Mont.  It  will  be 
50G  ft.  high  with  an  inside  diameter  at 
the  top  of  50  ft.,  and  outside  diameter 
at  bottom  of  75  ft.    The  chimney  will 

A  strange  accident  befell  the 
"Socoa,"  bound  from  a  European  port 
with  a  full  cargo  of  cement  for  use  in 
rebuilding  San  Francisco.  When  off 
the  Lizard,  near  the  stormy  Cornwall 

coast,  the  "Socoa"  struck  a  sharp  point 
of  rock,  which  tore  a  large  hole  in  the 
hull  and  penetrated  some  distance. 
The  vessel  thus  remained  fastened  as 

if  upon  a  pivot. 
When  the  salvage  crew  arrived  to 

see  about  taking  the  "Socoa"  from  her 
dangerous  position,  the  men  found  that 
water  had  entered  the  hold  causing  the 
cement  to  set  and  fix  itself  around  the 

ragged  rock  penetrating  the  ship's  side. The  entire  cargo  has  become  as  hard  as 
stone  and  the  ship  is  anchored  to  with- 

stand the  ages.  Her  rigging  and  upper 
wooden  work?  were  dismantled,  but 
the  hull  remains  fast  to  the  rock. 
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SUCCESSFUL  WORK  OF  HOME=MADE  DITCHER 

Seventy  Rods  of  Big  Trench  Made  Per  Day  With  48  Oxen==Plow  Turned  Up=Side= 
Down  and  Transported  on  Its  Own  Rollers 

Six  miles  southeast  of  Greeley,  Colo., 
a  seepage  ditch  was  made  recently  by 
methods  which  smacked  of  those  em- 

ployed 50  years  ago,  but  by  means  of 
which  the  cost  to  the  owner  of  the 
ditch  was  only  one-third  as  great  as  it 
would  have  been  had  he  employed  a 
modern  dredger  in  making  it. 

By  the  combined  strength  of  48  head 
of  oxen  a  wooden  plow  was  dragged 
through  marshy  land  making  a  trench 
3  ft.  wide  on  the  bottom,  8  ft.  wide  at 
the  top  and  two  miles  in  length,  into 
which  the  seepage  water  was  drained 
and  carried  to  the  Platte  river. 

The  oxen  traveled  on  the  firmest 

ground  in  the  marsh,  which,  however, 
was  hardly  able  to  support  the  weight 
of  a  man.  Two  big  wooden  steel  cov- 

ered staples  called  a  crab  were  driven 
in  the  swamp  and  a  wire  cable,  1  in.  in 
diameter,  passed  around  the  crab  and 
was  paid  out  for  several  hundred  feet. 

The  cable  then  passed  over  a  pulley 
fastened  on  the  front  end  of  the 

"ditcher"  or  plow  and  the  other  end  of 
the  cable  was  attached  to  an  evener,  to 
which  the  cattle  in  pairs  were  yoked 
with  chains.  As  the  four  dozen  ani- 

mals walked,  the  big  plow  ripped  up 
the  sod  at  a  great  rate  as  it  was 
dragged  up  to  the  crab,  which  was  then 
moved  ahead  and  the  operation  re- 

peated. Two  heavy  wheels  are  arranged 
on  the  top  of  the  crab  and  when  neces- 

sary to  remove  it  from  place  to  place 
the  crab  is  turned  upside  down  and 
pulled  by  oxen  to  the  desired  location. 
A  man  sat  on  the  plow  to  keep  its  big 

Ditcher  Up= Side-Down  Being  Drawn  on  its  own  Rollers 
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Completed  Ditch 

knives  clear  of  debris  and  the  outfit 

dug  70  rods  of  ditch  a  day.  The  pic- 
ture of  the  plow  shows  it  upside  down, 

in  which  position  it  can  be  transported 
from  place  to  place  on  its  own  rollers. 

 ♦  •  ♦  

HIQH=GRADE  STEEL  FROM 
SCRAP  IRON 

Probably  the  greatest  discovery  that 
has  beer  made  in  the  steel  industries 
in  recent  years  is  the  manufacture  of 
high-grode  tool  steel  direct  from  ordi- 

nary scrap  iron  by  means  of  the  elec- tric furnace.  In  one  of  the  steel  works 
in  Germany  the  process  has  been  in 
operation  since  February,  1906,  but 
has  until  recently  been  kept  a  secret. 

While  the  cost  of  materials  for  mak- 
ing crucible  steel  is  from  $20  to  $80  a 

ton,  the  cost  of  the  old  scrap  and  rub- 
bish used  for  electric  steel  averages 

only  $12  a  ton. 
The  rubbish  is  first  melted  in  a  tilt- 

ing furnace  or  oven,  constructed  simi- 
larly to  those  ordinarily  used  in  our 

American  smelting  works.  After  being 
thoroughly  reduced  to  a  fluid  state  it 
is  poured  and  conveyed  in  a  retort  by 
a  traveling  crane  to  the  electric  oven, 
which  has  a  capacity  of  from  1^  to  2 
tons.  In  this  oven  the  necessary  quan- 

tities of  carbon,  manganese,  chrome, 
silicum,  nickel,  tungstate,  arsenical 
iron,  etc.,  are  added,  to  produce  any 
kind  or  quality  of  steel  desired.  The 
whole  process  of  production  takes  from 
2  to  2J  hours. 

Not  only  is  the  electric  process  much 
cheaper,  but  the  electric  steel  surpasses 
greatly  that  of  any  crucible  steel  ever 
made,  both  in  quality  and  chemical 

purity.  By  this  process  the  steel  is 
freed  and  kept  clear  of  all  gas  and 
bubbles,  which  has  never  been  possible 
by  the  old  methods.  Electric  steel  is 
more  easily  worked  because  of  its  su- 

perior purity,  and  permits  the  intro- 
duction of  from  20  to  30  per  cent  more 

carbon  than  in  the  crucible  steel.  It 

can  be  forged  easier,  is  not  easily  af- 
fected, like  the  crucible  steel,  by  the 

damaging  influence  of  overheating;  it 
is  stronger  and  offers  a  much  greater 
resistance  to  wear  and  tear. 

NOVEL  ROLLER  GEAR  FOR 
MOTORCYCLES 

Undoubtedly  one  of  the  most  radical 
changes  that  have  been  made  in  motor- 

cycles for  the  season  of  1907  is  the 
entire  elimination  of  the  short  motor 
drive  chain,  that  was  most  given  to 
stretch  and  wear.  In  its  place  there 
has  been  substituted  a  roller  gear  drive 
which  is  simplicity  itself — merely  a 
roller  pinion  gear  affixed  to  the  drive 
shaft  of  the  motor  and  which  engages 
with  a  hardened  steel  gear  wheel  or 
sprocket  mounted  on  the  countershaft 
cup,  the  sprocket  embodying  the  Indian 
brass  friction  or  compensating  rings, 
which  are  of  double  the  usual  size. 

New  Roller  Gear 
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The  roller  pinion  consists  of  fourteen 
hardened  steel  rollers  mounted  on 

hardened  pins  which  are  held  in  place 
by  one  ring  and  so  arranged  that  any 
pin  or  roller  may  be  replaced  in  no 
time  at  all.  Both  the  roller  and  its 

engaging  sprocket  are  enclosed  in  a 

dust-proof  gear  case  and  continuously 
run  in  an  oil  bath.  As  will  be  seen 
from  the  accompanying  photograph  the 
whole  idea  is  wonderfully  simple  and 
well  executed  and  presents  a  neat  and 
compact  appearance  without  sacrificing 
strength. 

*j£  «c£  ec£ 

The  above  illustration  shows  one  of  the  three-wheeled  delivery  motor  cars  used  by 
the  Evening  News,  London,  for  the  rapid  distribution  of  its  papers  about  the  city. 

ELECTRICITY  FOR  SURGICAL 
OPERATIONS 

Dr.  Tuffler,  of  the  Beaujon  Hospital, 
Paris,  announces  a  successful  use  of 

electricity  in-  producing  a  sleep  of 
insensibility,  which  can  be  maintained, 
and  in  the  administration  of  which  the 

heart  is  not  affected.  He  is  hopeful  it 
will  do  away  with  anesthetics. 

SMELLING  FOR  A  LIVING 

A  new  occupation  has  been  developed 
in  London  and  already  is  being  suc- 

cessfully worked.  The  requirement  is 
a  sensitive  sense  of  smell,  and  a  little 

practise  makes  the  detector  quite  pro- 
ficient. He  inspects  the  gas  pipes  and 

fixtures  of  a  building  and  charges  18 
cents  for  each  leak  he  discovers.  Some 
of  the  men  earn  $15  per  week. 

INTERLOCKING   STEEL  SHEET 
PILING 

The  latest  thing  in  steel  sheet  piling 
for  cofferdams,  caissons  and  founda- 

tion work  is  a  modified  form  of  I-beam 
the  flanges  of  which  interlock  with 
each  other.    Piles  with  web  i-in.  thick 

*  it  >, 

 1 

weigh  40  lb.  per  square  foot.  A  hole 
is  punched  in  the  end  of  each  pile  for 
the  insertion  of  a  hook  in  pulling  the 
pile  out  if  desired. 
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WORK  OF  THE  WRECK=CLEARING  CREW 

No  army  or  city  fire  department  has 
a  better  organization  than  the  wreck- 
clearing  crew  of  a  large  railroad  sys- 

tem. In  these  days  a  small  number  of 
men  are  required  as  compared  with  a 
few  years  ago,  for  a  few  experts  with 
steam  cranes  can  do  in  one  hour  what 

formerly  required  50  or  100  men  an 
entire  day.  The  crew  are  given  other 
work,  but  not  far  from  the  wrecking 
car  in  which  steam  is  kept  up  con- 

stantly; and  a  call  to  go  out  can 

usually  be  responded  to  in  15  minutes 
during  the  day  or  30  minutes  at  night. 
The  train  usually  consists  of  one  loco- 

motive and  four  cars;  the  crane  car, 
one  for  ropes,  tackle  and  tools,  one 
with  extra  trucks,  and  the  boarding  car 

equipped  with  kitchen  and  dining- 
room  and  constantly  stocked  with  food 
supplies,  not  only  to  serve  its  own 
crew  but  a  large  additional  force  if 
necessary.  A  modern  wrecking  crane 
will  lift  from  75  to  100  tons. 

KNOCK-DOWN  BARRELS 

At  last  a  practical  knock-down  barrel 
is  available,  and  they  are  now  being 
made  in  large  quantities  and  shipped 
to  the  West  Indies  and  Central  Amer- 

ica. They  will  return  filled  with  pine- 
apples, bananas,  other  tropical  fruits 

and  vegetables.  The  barrels  are  regu- 
lar size  but  first  made  in  longitudinal 

halves,  in  which  shape  they  are 

"nested"  for  shipment,  the  parts  of  10 

barrels  occupying  only  the  space  re- 
quired for  one  barrel  when  erected. 

The  barrel  is  preferred  for  shipping 
because  one  man  can  roll  one  where 
two  men  are  required  to  lift  a  box 
containing  the  same  weight. 

The  illustrations  from  the  American 

Exporter  show  the  process  of  assemb- 
ling the  parts,  which  can  be  done  with 

cheap  labor. 

Fig.  1-Setting  up  the  two  Halves.  Fig.  2— Clamping  the  Barrel  Together.  Fig.  3— Making  the  Bur- 
lap Hoop  and  Nailing  the  Barrel  Together.  Fig.  4— Barrels  Nested  for  Shipment.  Three  li:  a 

Bundle.  Fig.  5— Form  for  Nailing  Barrels  Together. 



New  Sea  Anchor  at  Left—Old  Type  Sea  Anchor  at  Upper  Right==Collier  in  Tow  of  Battleship 
which  is  Coaling  in  Mid-Ocean==Collier  has  her  Sea  Anchor  out 

average  reader  would  suppose.  With- 
out fuel  these  sea-monsters  are  more 

helpless  than  the  clumsiest  little  fishing 
smack,  and  would  immediately  fall  an 
easy  victim  to  the  enemy.  The  time 
spent  and  the  fuel  consumed  in  making 
a  coaling  port  and  returning  to  her 
former  station  might  easily  spell  de- 

feat ;  hence  great  coal  ships  now  accom- 
pany all  naval  fleets  in  times  of  active 

service. 
As  the  two  vessels  cannot  make  fast 

to  each  other  on  the  high  seas  a  system 
of  aerial  tramway  has  been  used  to 
convey  the  coal  in  bags  or  buckets  from 
one  ship  to  the  other.  This  is  accom- 

plished by  means  of  immense  towing 
lines  from  stern  of  battleehip  to  bow 
of  collier,  while  the  cableway  leads 
from  the  mastheads.  To  keep  the  cable- 
way  taut  a  wire  rope  is  passed  from  the 

collier's  foretopmast  to  maintopmast, 
and  then  over  the  stern  for  1,700  ft. 
At  the  end  is  fastened  one  or  two  sea- 
anchors  as  required.   These  sea-anchors 

are  from  5  ft.  to  9  ft.  in  diameter  at 
the  mouth  and  taper  to  a  point.  They 

are  really  great  canvas  bags  with  suf- 
ficient cork  attached  to  float  them ;  and 

exert  a  pull  ranging  from  102  lb.  for 
a  5-ft.  anchor  at  a  speed  of  1  mile  per 
hour  up  to  65,240  lb.  for  a  9-ft.  anchor 
at  14  miles.  An  anchor  pull  of  12,500 
lb.  is  required  to  support  buckets  car- 

rying 1-ton  loads. 
What  is  termed  the  new  or  multi- 

plane sea-anchor  seems  likely  to  super- 
sede the  conical,  which  has  a  faculty  of 

diving,  turning  and  getting  all  "balled 
up"  at  the  most  inopportune  moment. 
The  new  anchor  consists  of  five  4-ft. 
canvas  squares,  weighs  325  lb.,  exerts 
a  straight  and  steady  pull,  is  easily 
launched  and  recovered,  and  altogether 
is  much  better  behaved. 

A  perfect  vacuum  is  a  perfect  insu- 
lator, although  a  partial  vacuum  con- 
ducts electricity  much  better  than  air 

at  atmospheric  pressure. 
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WHAT  SPEED  COSTS 

In  order  for  the  big  Cunard  liners 
to  gain  their  1^  knots  greater  speed 

than  the  "Kaiser  Wilhelm  II V  Ger- 
many's fastest  ship,  necessitated  the 

following  extra  equipment:  Six  boil- 
ers, 68  furnaces,  over  52,000  sq.  ft. 

of  heating  surface  and  the  develop- 
ment of  30,000  additional  horsepower. 

The  increase  in  dimensions  necessarv 

is:  Length,  78^  ft.;  breadth,  16  ft."; depth,  4  ft. ;  displacement,  12,000  tons. 
The  use  of  turbines,  however,  elimi- 

nates many  difficulties. 

WATERWAY  MONTREAL  TO 
NEW  YORK 

A  Canadian  company  with  $8,000,- 
000  capital  proposes  to  join  an  Amer- 

ican company  in  establishing  an  all 
water  route  between  Montreal  and 
Xcw  York  city.  In  connection  with 
this  work  the  Canadian  company  plans 
a  100,000-hp.  power  plant  to  utilize  a 
water  power  near  Montreal. 

THE  WEIGHT  OF  A  CROWD 

French  and  American  engineers  dif- 
fer in  their  estimate  of  the  factor  of 

safety  in  public  halls  and  other  con- 
structions to  be  occupied  by  standing 

crowds.  Prof.  John- 
son, of  Harvard,  in 

1904  estimated  the 
maximum  load  at 
160  lb.  per  square 
foot. 

In  the  discussion 
of  two  years  past, 

experts  of  several 
countries  placed  the 

weight  at  widely  dif- 
ferent figures,  rang- 

ing all  the  wav  from 
40  lb.  to  1431  lb. 

per  square  foot.  This led  Prof.  Johnson  to 

make  additional  ex- 
periments, which  he 

did  by  constructing 
a  wooden  case  with 
a  floor  area  of  36.25 

sq.  ft.  The  compart- ment rested  on  scales 

for  accurately  weigh- 
ing the  loads.  The 

four  illustrations 
show:  Fig.  1,  10 

persons  weighing  1,462  lb.;  Fig.  2,  20 
persons  weighing  2,915  lb.;  Fig.  3,  37 
persons  weighing  5,372  lb.  In  Fig.  4 
are  40  persons  crowded  into  the  same 
space  with  a  total  weight  of  5,800  lb., 
and  presents  a  condition  such  as  com- 

monly occurs  when  great  crowds 
gather,  as  on  the  occasion  of  parades, 
or  in  those  portions  of  halls  where 
standing  room  is  allowed. 

At  present  no  builder  would  think 
of  erecting  a  residence  for  sale  with- 

out hardwood  floors.  The  rapidly  ad- 
vancing price  of  hard  wood,  however, 

and  the  constant  labor  necessary  to 
keep  such  floors  presentable  are  likely 
to  greatly  reduce  its  use.  In  many 
banks,  offices  and  public  places  the 
hardwood  floors  are  being  covered 
with  linoleum. 

if   #  :   W^tf  ' 
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BRINGING  DOWN  A  165=FT.  STACK 

Counesy  of  Henry  Bue»trii 
Three  Stages  of  the  Palling  Chimney 

The  165-ft.  brick  stack  which  30 
years  ago  was  the  tallest  structure  in 
Milwaukee  was  recently  razed  to  make 
room  for  a  new  plant.  The  stack 
weighed  505  tons,  contained  184,000 
brick  and  was  10  ft.  6  in.  square  at  the 
base.  On  account  of  boiler  rooms  and 

other  buildings  on  three  sides  it  was 
necessary  to  drop  the  stack  within  a 
comparatively  narrow  space,  and  to  tear 
down  from  the  top  meant  loss  of  the 
bricks. 

The  chimney  was  first  undermined 

on  one  side,  20  jacks  being  placed  to 
support  the  load,  then  the  jacks  were 
removed  one  at  a  time  and  oak  timbers 
substituted  with  a  greased  skidway  at 
the  bottom.  When  all  was  ready  a 
cable  and  windlass  withdrew  the  skid. 
The  stack  remained  intact  for  one- 
third  the  distance  to  the  ground,  as 
seen  in  the  second  view,  then  broke  off 
about  40  ft.  from  the  top,  as  shown  in 
the  right  hand  view;  the  upper  sec- 

tion struck  the  ground  perceptibly  later 
than  the  lower  section. 

TARRED  GRAVEL  FOR  ROADS 

A  new  elastic  road  covering  is  being 
tested  in  Switzerland  with  gratifying 
results,  it  is  said.  Fine  gravel  is  freed 
of  all  earthy  matter;  then,  in  a  special 
machine,  heated  and  every  particle 
coated  with  tar.  It  is  then  put  up  in 
heaps  and  left  for  from  eight  to  ten 
weeks,  fermentation  occurring  in  the 
meantime,  causing  the  tar  to  penetrate 

the  pores  of  the  stone.  This  macadam 
is  put  on  the  roads  in  dry  weather, 
using  no  water  in  smoothing  it  down 
with  steam  rollers  and  observing  great 
cleanliness  in  handling  it.  For  28  bu. 
of  gravel  only  44  lb.  of  tar  is  required. 
A  road  was  tested  with  a  six-horse 

wagon,  loaded  with  ten  tons,  to  the 
satisfaction  of  all  concerned. 
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Wireless  Telephonic  Communication  has  been  held  between  Berlin  and 
Nauen,  Germany,  a  distance  of  24  miles.  It  is  said  that  the  conversation  was 
perfectly  intelligible  and  also,  that  the  field  of  successful  operation  will  be 
illimitable.  A  microphone  was  used  in  connection  with  wireless  telegraphy 
apparatus. 

Search  for  the  North   Pole  will  again  be  undertaken  by  Commander 
Robert  E.  Peary,  he  says,  but  this  time  he  will  direct  the  expedition  from  the 
ship  or  winter  quarters,  at  the  north  end  of  Grant  Land,  sending  out  sledge 
parties  to  cover  the  intervening  450  miles  to  the  Pole. 

The  English  Channel  Tunnel  is  the  next  great  engineering  work  in 
prospect.  A  bill  providing  for  a  submarine  railway,  lighted  and  operated  by 
electricity,  between  Dover,  England,  and  the  French  shore  will  be  brought 
up  before  the  British  parliament  at  its  next  session.  The  project  involves  an 
expenditure  of  $80,000,000. 

Milk  Bottle  Exchange. — Milkmen  frequently  get  bottles  belonging  to 
other  dealers  than  their  own.  Ai  the  exchange  the  milkman  receives  one  cent 

apiece  for  these  bottles  and  may  obtain  his  own  company's  bottles  at  two  cents each. 

Engineering  Needed  at  Cornell — It  seems  a  surprising  though  sad 
commentary  that  a  club  house  costing  half  a  million  dollars,  and  occupied  by 
embryo  engineers,  should  burn  and  cause  the  death  of  seven  men.  While 
these  students  were  passing  severe  examinations  on  tensile  strengths  of  beams, 
and  safety  factors  in  bridges,  many  of  them  were  sleeping  in  a  fire  trap. 

Motor  Trucks  in  St.  Bernard  Pass. — The  monks  of  the  famous  St. 
Bernard  Pass  now  use  motor  trucks  instead  of  dogs  and  horses,  as  of  old,  to 
bring  their  supplies  from  the  valley  to  the  monastery  on  the  mountain  heights 
above  the  snow  line.  The  authorities,  however,  fearing  the  autos  may  scare 
horses  on  the  narrow  pass,  have  ordered  the  monks  to  hitch  horses  to  their  cars* 

Christmas  Gold  Coins. — The  demand  for  gold  coins  is  so  great  at 
Christmas  time  that  the  government  mints  are  busy  weeks  ahead  of  time  pre- 

paring for  it.  Many  persons  send  gold  coins  as  gifts  and  many  firms  pay  off  in 
gold  at  that  time.  Eagles,  five-dollar  and  two  and  a  half-dollar  pieces  are  called 
for  most. 

The  Manufacture  of  Real  Diamonds  as  claimed  by  a  French  chemist 
consists  of  packing  pure  iron  and  pure  charcoal  in  a  carbon  crucible,  heating  it 

in  an  electric  furnace  to  700°  F.,  then  plunging  the  crucible  into  cold  water.  The 
outer  surface  of  the  mass  solidifies  first  and  by  the  process  of  solidification  of  the 
liquid  iron  within,  the  carbon  is  squeezed  out  like  water  and  crystallizes  into 
diamonds. 

Cape  Cod  Canal. — At  last  a  short  cut  from  Boston  to  New  York  by  water 

seems  probable.  The  project  is  to  cut  a  canal  from  Buzzard's  Bay  on  the  south 
to  Barnstable  Bay  on  the  north,  a  distance  of  eight  miles.  The  channel  would 
be  125  ft.  wide  at  the  bottom,  250  ft.  wide  at  the  top,  with  a  depth  of  25  ft.  at 
low  water.  The  canal  will  take  three  years  to  build,  cost  $10,000,000  and  shorten 
the  outside  water  route  from  Boston  to  New  York  by  120  miles,  or  about  six  hours. 

Railroad  Accidents  and  Operation. — The  accidents  to  passenger  trains 

during  the  past  few  weeks  in  which  two  disasters  alone  cost  over  100  lives,  em- 
phasize the  force  of  our  statement  in  a  recent  issue.  We  quoted  from  sources 

which  cannot  be  questioned,  that  the  percentage  of  fatalities  is  more  than  twice 

as  large  as  ten  years  ago.  In  the  two  big  wrecks  recently,  had  steel  coaches 
instead  of  ilimsy  wooden  sneJb  been  used  the  number  of  killed  would  certainly 
have  been  greatly  reduced. 
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BIG  FIREPROOF  HOTEL  BUILT  OF  CONCRETE 

A  12-story  fireproof 
hotel  has  been  built  at 
Atlantic  City  in  which 
no  wood  is  used  except 
for  part  of  the  interior 
finishing ;  the  struc- 

ture proper  is  con- 
crete, tile  and  steel. 

The  first  pile  for 
the  foundations  was 
driven  on  September 
10th  and  on  December 
15th  the  concrete  roof 
was  completed.  The 
framework  is  struc- 

tural steel  and  the 
walls  and  floors  are 
reinforced  concrete.  A 
concrete  dome  three 
stories  high  surmounts 
the  building. 

In  the  work,  rapid- 
ity of  construction, 

economy,  exterior  ap- 
pearance, fireproofness 

and  the  avoidance  of 
undue  noise  were  im- 

portant considerations. 
These  were  believed  to 
be  well  met  by  the 
combination  of  rein- 

forced concrete  and 
hollow  tile  construc- 
tion. 

Courtesy  Trussed  Concrete  Steel  Co. 

Built  of  Steel  and  Concrete 

MOTOR  CAR  FOR  ARMY  TELEGRAPH  CONSTRUCTION 

The  signal  service  of  the  Austrian 
army  have  adopted  a  3-wheel  motor 
car  for  emergency  telegraph  and  tele- 

phone construction.  One  man  operates 
the  car  while  the  other  feeds  out  the 
wire  from  a  reel  fastened  in  front  of 

him.  A  pole  with  a  U-shaped  guide  at 
the  end  is  used  to  raise  the  wire  or 
when  held  horizontally  deposits  the 
wire  along  the  side  of  the  road.  The 
system  is  said  to  enable  a  more  rapid 
construction  of  lines  than  has  ever 

been  attained  in  any  other  way. 

* 
j 

  i 

Stringing  Wire 
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INGENIOUS  SHOP=LIFTINQ  APPARATUS 

Book  with  Spaces  for  JeweIs==Dummy  Hand  Bag  with  Secret  Compartment==Garters  with  Goods 
Hung  on  Hooks 

The  art  of  the  shop-lifter  has  been 
reduced  to  a  science  in  which  many 
mechanical  devices  are  employed  to 
facilitate  the  work  and  conceal  the 

stolen  goods.  The  London  police  re- 
cently made  an  arrest  of  a  female 

expert  who  was  literally  covered  from 
head  to  foot  with  evidences  of  theft, 
and  without  any  one  of  the  several 
dozen  articles  being  visible  to  the  keen- 
eyed  store  detectives. 

In  her  hair  were  valuable  pieces  of 
small  jewelry;  under  the  skirt  was  a 
well  filled  bag  easily  reached  through  a 
false  pocket;  a  book  carried  under  the 
arm  had  been  prepared  with  spaces  to 
hold  rings  and  gems ;  a  dummy  hand 

satchel  had  a  trap  door  at  one  end  held 
shut  by  means  of  a  spring.  Her  garters 
were  sewed  with  spring  hooks  and 
clasps  for  hanging  various  articles ;  a 
slit  in  the  skirt  enabled  easy  access, 
while  a  piece  of  wax  attached  to  the 
sole  of  the  shoe  next  the  heel  enabled 

the  picking  up  of  jewelry  after  it  was 
dropped  to  the  floor.  What  appeared 
to  be  an  innocent  cuff  ornament  was 

really  a  spring-clip  that  dexterously 
picked  up  articles  on  the  show  case 
while  the  hand  was  in  full  view.  On 

the  person  of  the  shop-lifter  described 
were  found  47  articles  having  a  total 
value  of  several  hundred  dollars — the 

result  of  one  day's  operations. 

THE  "KAISER  Wl  LH ELM  DER  GROSS  E"  after  the  collision  with  the  "Orinoco"  off 
Cherbourg.  Some  60  sq.  yds.  of  the  "Kaiser  Wilhelm's"  bow  were  torn  away,  the  damage 
amounting  to  $200,000.  Five  passengers  were  killed  and  one  injured.  That  the  results 
were  no  worse  is  surprising. 
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QUARRYING  MARBLE  IN  GEORGIA 

Georgia  marbles  are  being  used  in 
all  parts  of  our  own  country  as  well 
as  exported  to  Europe  and  Canada. 
The  yearly  production  of  these  works 
is  very  large,  a  single  quarry  taking 

out  as  high  as  500,000  cu.  ft.  The 
marble  is  cut  by  means  of  stone  chan- 

neling machines,  gadders  and  rock 
drills.  Machines  of  latest  improvement 
have  cut  as  high  as  21  ft.  8  in.  in  20 

Quarry  from  which  marble  has  been  removed  to  a  depth  of  175  tt.  Note  the  manner  in  which  the  corner  and  sides 
have  been  cut  back  into  the  hill  by  the  Swivel  Head  Channelers. 
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minutes,  which  would  be  at  a  rate  of 
650  sq.  ft.  in  a  10-hour  day.  For 
ordinary  machines,  however,  80  to  90 

ft.  is  considered  a  good  day's  work  of 
7^  hours. 

Frequently  the  high  grade  marble 

extends  under  a  hill  with  cheaper  stone 
overlaying.  In  such  cases  the  practice 
is  to  cut  back  into  the  hill  as  the  exca- 

vation grows  deeper,  leaving  an  over- 
hanging wall  such  as  is  shown  in  the 

illustration. 

AFRICA  PROMISES  GREATEST  ELECTRICAL  UNDER= 
TAKING  EVER  ATTEMPTED 

Transmission  600  Miles  at  150,000  Volts  Planned 

Darkest  Africa  will  soon  become  the 

lightest  place  in  the  world  if  the  stu- 
pendous undertaking  now  planned  is 

carried  out.  The  Victoria  Falls  on 
the  Zambesi  have  a  breadth  of  5,400 
ft.  and  a  drop  of  330  ft.,  with  millions 
of  horsepower  going  to  waste  daily  as 
the  waters  plunge  into  the  gorge  below. 

The  plan  is  a  daring  one  and  con- 
templates long  distance  transmission  of 

600  miles,  which  is  nearly  four  times 
the  longest  transmission  line  at  pres- 

ent, with  a  voltage  of  150,000  carried 
on  bare  cables.  The  present  chief  mar- 

ket for  power  would  be  Johannesburg. 
The  initial  construction  contem- 

plates a  power  house  of  50,000  hp.  at 
the  bottom  of  the  gorge  just  below  the 
falls. 

When  the  local  agents  of  the  Zam- 
besi power  company  in  Chicago  and 

other  large  American  cities  are  selling 

current  transmitted  by  wireless  from 
Victoria  Falls  it  will  cause  no  greater 
wonder  then  than  wireless  telegraph 
does  now;  and  the  power  transmission 
is  really  a  more  likely  accomplishment 
than  the  telephone  seemed  not  many 
years  ago. 

HOLLAND'S   HARMLESS  SUBMA= 

RINE 

Holland,  the  well  known  authority 
on  submarines,  announces  his  expecta- 

tion to  shortly  complete  plans  for  a 
new  craft  which  will  not  be  a  de- 

stroyer but  will  win  by  putting  a  vessel 
out  of  commission  without  loss  of  per- 

haps a  single  life.  He  declares  it  "will 
be  the  real  thing  in  submarines,  and 
the  chief  instrument  in  doing  away 

with  wars."  All  of  which  has  a  very 
pleasing  and  Utopian  sound. 

Victoria  Falls,  5.4QQ  Ft-.  Wide  Compared  With  Oxford  St.,  London 
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STEEL  PASSENGER  CARS  BOUND  TO  COME 

"It  is  true  that  present  passenger  coaches  are  somewhat  longer  and  much 
heavier,  and  will  resist  impacts  thai  would  have  wrecked  cars  built  ten  or  fifteen 
years  ago.  It  is  true,  also,  that  they  are  operated  at  much  higher  speeds,  and 
while  it  may  seem  a  broad  statement,  our  average  passenger  coach  today  is  rela- 

tively no  stronger  than  the  cars  of  our  forefathers.  If  this  is  doubted  a  perusal 
of  the  newspaper  reports  of  a  few  wrecks  in  late  years  will  suffice.  For  high- 

speed service  it  is  practically'  essential  to  use  a  steel  car,  if  the  safety  of  the passengers  is  desired.  The  splinters  from  the  old  wooden  warships  in  time  of 
action  killed  more  men  than  the  cannon  balls.  We  have  been  over  the  Spanish 
fleet  scare  for  some  years  and  do  not  expect  anyone  to  fire  13-in.  shells  at  our 
cars,  yet  in  a  collision  the  conditions  are  not  dissimilar.  The  force  of  impact 
will  splinter  the  sills,  posts  and  side  plates,  and  a  passenger  caught  in  the  wreck- 

age has  not  much  chance,  particularly  with  the  addition  of  fire.  In  the  steel  car 
the  passengers  may  suffer  contusions,  but  these  are  cheaper,  from  a  claim  de- 

partment standpoint  than  an  amputated  limb.  Aside  from  the  question  of  acci- 
dents, steel  passenger  cars  should  be  a  good  investment.  The  repairs  are  less; 

the  life  much  longer;  and  the  cost  and  weight  of  a  steel  passenger  coach  very 

near  that  of  a  wooden  car  built  to  the  same  specifications/' — J.  F.  MacEnulty 
before  the  New  England  Railway  Club. 

Steel  Passenger  Car  After  Wreck— Note  Its  Good  Condition 

Steel  freight  cars  have  now  been  in  use  about  eight  years.  Of  225,000 
freight  cars  ordered  from  nine  of  the  car  builders  in  1895,  two-thirds  were  steel. 
The  steel  freight  car  was  first  built  to  enable  the  carrying  of  loads  unsafe  in 
cars  constructed  of  wood.  Soon  it  was  found  the  repairs  were  greatly  less  than 
on  wooden  cars,  and  that  a  steel  car  could  go  in  a  wreck  and  be  repaired  for  $50 
which  would  have  absolutely  destroyed  a  wooden  car. 

One  instance  will  illustrate  this  point:  Several  cars,  each  containing  50 
tons  of  ore,  ran  three  miles  down  a  4  per  cent  grade,  and  with  the  engine  jumped 
over  the  end  of  a  switch-back,  the  cars  and  engine  going  by  actual  measurement 
422  ft.  before  striking  the  ground;  the  point  of  contact  was  frozen  ground, 
the  drop  being  53  ft.  from  track  level.  The  engine  and  cars  then  rolled  516  ft. 
The  cost  of  repairing  the  bodies  of  these  seven  cars  was  only  $350  each.  A 
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wooden  car  under  similar  circumstances  would  have  been  nothing  but  kindling 
wood.  There  would  have  been  the  usual  bonfire  to  recover  a  few  dollars'  worth 
of  truss  rods,  grab  irons,  etc. 

A  wooden  passenger  coach  today  may  be  likened  to  a  man-of-war  of  a 
century  ago,  when  the  flying  splinters  killed  more  men  than  bullets  and  cannon 
balls.  The  battleship  of  today  is  planned  to  avoid  the  use  of  wood  wherever 
possible,  and  when  one  goes  into  action  the  decks  are  cleared  of  everything  which 
can  possibly  be  removed. 

In  the  wrecks  of  passenger  trains  of  the  past  few  years,  the  greatest  loss  of 
life  has  not  been  from  cars  rolling  down  high  embankments,  nor  going  through 
bridges  to  a  watery  death;  but  on  level  ground,  where  the  helpless  victims  have 
been  burned  to  death  before  the  eyes  of  lookers-on,  who  were  helpless  to 
render  aid. 

How  much  longer  will  this  condition  be  allowed  to  continue  ? 

NEW  CONCRETE  BASE  FOR 

RAILS 

For  several  years  past  many  street 
railways  in  England  have  laid  their 
rails  in  longitudinal  beams  of  concrete 
instead  of  on  wood  cross-ties.  The 
same  method  was  also  used  in  Detroit 
to  some  extent.  In  both  cases  the  base 
of  the  rail  was  embedded  in  the  con- 

crete while  soft  and  when  it  hardened 

Concrete  Track 

the  rail  was  literally  fastened  as  solid 
as  a  rock. 

An  adaptation  of  this  system  is  de- 
scribed in  Municipal  Engineering.  The 

longitudinal  concrete  base  is  used,  but 
at  frequent  and  regular  intervals 
square  holes  are  left  in  the  top.  Into 
these  holes,  blocks  made  of  hard  burned 
vitrified  clay  are  inserted,  the  top  of 
the  block  being  grooved  to  fit  the 
base  of  the  rail  and  hold  it.  Blocks 

of  wood  may  be  substituted  and  the 
rail  spiked  as  on  a  cross-tie.  After 
the  rail  is  in  place  tar  is  poured  to  fill 
the  cracks  and  prevent  the  admission 
of  water. 

GLASSLESS  GOGGLES 

Glassless  goggles  for  automobilists 
is  the  very  latest  in  the  novelty  line, 
a  French  eye  specialist  having  hit  upon 
the  idea  in  eye  protection  which,  it  is 
claimed,  will  eliminate  the  disadvan- 

tages of  the  present  type.  Instead  of 
glass  the  lenses  are  made  of  thin  sheets 
of  steel,  in  each  of  which  are  three 

narrow  slits,  one  being  cut  horizon- 
tally, intersected  near  the  nose  by  a 

perpendicular  slit,  the  junction  of  the 
two  slits  forming  a  right  angle.  Be- 

low the  horizontal  slit  is  another  slit, 
which  is  cut  a  slant  toward  the  outside 
of  the  lens.  The  efficiency  of  these 

slits  is  based  upon  the  scientific  prin- 
ciple that  an  opening  of  a  small  diam- 

eter has  the  same  effect  upon  the  lum- 
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inous  rays  as  the  central  point  of  a  con- 
vex lens.  If  the  eye  is  placed  near  to 

the  opening  the  angle  taken  in  is  very 

Glassless  Goggles 

large  and  proportionate  to  the  diameter 
of  the  opening.  The  vision  obtained 
through  the  slits  is  claimed  to  be 
brighter  and  sharper  than  through  or- 

dinary goggles,  while  blurred  sight 
caused  by  rain,  mud,  dust  and  steam, 
is  entirely  eliminated.  It  also  is  im- 

possible for  flying  stones  to  break 
them  as  with  goggles  with  glass  lenses. 
From  a  medical  point  of  view  the  new 
goggles  prevent  swelling  and  conjunc- 
tivitis. 

A  NEW  DETACHABLE  SPROCKET 
CHAIN 

The  illustration  shows  the  evolution 
of  a  new  detachable  sprocket  chain, 
which  is  so  designed  that  it  can  be 
made  from  flat  stock  by  punching  and 
forming  in  a  single  machine.  The 
stock  enters  the  machine  from  one  side 
in  the  form  of  a  long  steel  ribbon  and 
emerges  from  the  opposite  side  in  the 
form  of  finished  chain,  ready  for  hard- 

ening. As  the  chain  leaves  the  ma- 
chine it  is  automatically  wound  on  a 

large  reel,  controlled  by  an .  ingenious 
feed  mechanism,  which  winds  the 
chain  as  fast  as  it  is  made. 

ELECTRIC  ROAD  BUILT  IN  A 
NIGHT 

In  a  frantic  effort  to  get  an  electric 
line  2,000  ft.  long  in  operation  before 
an  injunction  could  be  issued,  a  street 

railway  company  in  Cleveland  con- 
structed the  most  unique  trolley  line 

ever  seen. 
The  track  was  laid  on  top  of  the 

pavement,  no  ties  being  used,  and  the 
rails  held  in  place  by  iron  braces.  To 
dig  holes  and  erect  trolley  poles  would 

A  Mushroom  Track 

have  required  several  days,  so  4  by  6- 
in.  planks  built  in  the  form  of  a  gal- 

lows were  used  for  poles.  The  bottom 

of  the  "pole"  rested  in  a  barrel  of 
cinders  and  each  pole  was  tied  and 
guyed  to  a  wagon  loaded  with  stone  or 
sand.  The  scheme  was  clever,  but  the 
injunction  arrived  just  in  time  to  put 
the  road  out  of  business  before  the  first 
car  could  be  run.  There  were  four 

other  tracks  already  on  the  same  street. 

New  Detachable  Sprocket  Chain 
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LEANING  SKYSCRAPERS 

Consternation  prevailed  for  a  time 
recently  among  the  hundreds  of  occu- 

pants of  a  Chicago  skyscraper  when 
the  discovery  was  announced  that  the 
17-story  structure  was  14  in,  out  of 
plumb.  Fears  were  allayed  by  the  city 

building  department's  statement  that 
the  structure  had  been  in  that  condi- 

tion for  months. 

Inquiry  disclosed  the  fact  that  not  a 
skyscraper  in  Chicago  which  is  a  year 
or  more  old  but  is  more  or  less  out  of 

plumb  owing  to  the  yielding  character 
of  the  earth  underlying  the  city.  An 
inspection  is  made  every  two  months 
and  records  carefully  tabulated  by  city 
inspectors. 

 »  ♦  ♦  
UTILITY  OF  THE  SEISMOGRAPH 

The  seismograph,  that  intensely  sen- 
sitive recorder  of  vibrations  in  the 

earth's  crust  announced  in  many  wide- 
ly remote  parts  of  the  world  a  recent 

earthquake  in  Chile,  hours  in  advance 
of  any  telegraphic  news.  These  records 
are  extremely  interesting,  and  valuable 
as  a  matter  of  history,  but  have  not 
thus  far  been  of  any  particular  utility. 

The  director  of  the  observatory  at 
Laibach,  Austria,  now  suggests  a  very 
practical  use.  He  calls  attention  to 
the  fact  that  the  roof  of  the  Charing 
Cross  railway  station  fell  without 
warning  the  day  after  the  observatory 
in  his  charge  reported  a  great  earth- 

quake; and  he  recommends  that  here- 
after when  severe  shocks  are  recorded 

that  examination  be  promptly  made  of 
all  large  buildings  which  might  be 
affected  by  the  disturbance. 

1907  MOTOR  BOAT  RACE 

The  racing  event  for  motor  boats 
this  year  will  be  the  long  distance  race 
from  New  York  to  Bermuda,  a  dis- 

tance of  778  miles.  The  start  will  be 
on  June  8  under  the  auspices  of  the 
Motor  Boat  Club  of  America.  Boats 
must  not  be  less  than  39  ft.  length  nor 
more  than  60  ft. ;  carry  a  small  sail, 
five  men  and  stores  for  30  days. 

THE  40  STYLES  OF  CHAIRS 

There  are  40  distinct  styles  of  chairs 
embracing  the  period  from  3000  B.  C. 
to  1900  A.  D.— nearly  7,000  years.  Of 
all  the  millions  of  chairs  made  during 
the  centuries,  each  one  can  be  classi- 

fied under  one  or  more  of  the  40  gen- 
eral styles  shown  in  the  chart.  This 

chart  was  compiled  by  the  editor  of 
Decorative  Furniture.  The  Colonial 

does  not  appear  on  the  chart  because 
it  classifies  under  the  Jacobean  and 

other  styles.  A  condensed  key  to  the 
chart  follows : 

Egyptian.— 3000  B.  C.  to  500  B.  C.  Seems 
to  have  been  derived  largely  from  the  Early 
Asian.  It  influenced  Assyrian  and  Greek 
decorations,  and  was  used  as  a  motif  in  some 
French  Empire  decoration.  Not  used  in  its 
entirety  except  for  lodge  rooms,  etc. 

Grecian. — 700  B.  C.  to  200  B.  C.  Influenced 
by  Egyptian  and  Assyrian  styles.  It  had  a 
progressive  growth  through  the  Doric,  Ionic 
and  Corinthian  periods.  It  influenced  the 
Roman  style  and  the  Pompeian,  and  all  the 
Renaissance  styles,  and  all  styles  following 
the  Renaissance,  and  is  still  the  most  im- 

portant factor  in  decorations  today. 
Roman. — 750  B.  C.  to  450  A.  D.  Rome  took 

her  art  entirely  from  Greece,  and  the  Roman 
is  purely  a  Greek  development.  The  Roman 
style  "revived"  in  the  Renaissance,  and  in 
this  way  is  still  a  prominent  factor  in  mod- ern decoration. 

Pompeian. — 100  B.  C.  to  79  A.  D.  Some- 
times called  the  Grecian-Roman  style,  which 

well  describes  its  components.  The  style  we 
know  as  Greek  was  the  Greek  as  used  in 
public  structures.  The  Pompeian  is  our  best 
idea  of  Greek  domestic  decoration.  Pompeii 
was  long  buried,  but  when  rediscovered  it 
promptly  influenced  all  European  styles,  in- 

cluding Louis  XVI,  and  the  various  Georgian) 
styles. 

Byzantine.— 300  A.  D.  to  1450  A.  D.  The 
"Eastern  Roman"  style,  originating  in  the removal  of  the  capital  of  the  Roman  Empire 
to  Constantinople  (then  called  Byzantium). 
It  is  a  combination  of  Persian  and  Roman. 
It  influenced  the  various  Moorish,  Saracenic 
and  other  Mohammedan  styles. 

Gothic. — 1100  to  1550.  It  had  nothing  to  do 
with  the  Goths,  but  was  a  local  European 
outgrowth  of  the  Romanesque.  It  spread  all 
over  Europe,  and  reached  its  climax  of  de- 

velopment about  1550.  It  was  on  the  Gothic 
construction  that  the  Northern  European  and 
English  Renaissance  styles  were  grafted  to> 
form  such  styles  as  the  Elizabethan,  etc. 

Moorish. — 700  to  1600.  The  various  Moham- 
medan styles  can  all  be  traced  to  the  ancient Persian  through  the  Byzantine.  The  Moorish 

or  Moresque  was  the  form  taken  by  the  Mo- 
hammedans in  Spain. 

Indian.— 2000  B.  C.  to  1906  A.  D.  The  East 
Indian  style  is  almost  composite,  as  expected 
of  one  with  a  growth  of  nearly  4  000  years. 
It  has  been  influenced  repeatedly  by  outside 
forces  and  various  religious  invasions,  and 
has,  in  turn,  influenced  other  far  Eastern 
styles. Chinese. — 3500  B.  C.  to  1906  A.  D.  Another 
of  the  ancient  styles.  It  had  a  continuous 
growth  up  to  230  B.  C,  since  when  it  has 
not  changed  much.  It  has  influenced  West- ern styles,  as  in  the  Chippendale,  Queen 
Anne,  etc. 
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EGYPTIAN GRECIAN. ROMAN. 
POMPEIAN. 

BYZANTINE. GOTHIC. MOORISH. INDIAN. 

CHINESE. JAPANESE. ITALIAN  GOTHIC. TUDOR. 

RENAISSANCE 
ITALIAN     15th  Century 

RENAISSANCE 
ITALIAN  16th  Century ITAL.  REN.  17th  Centfy SPANISH  RENAIS'CE 

DUTCH  RENAISCE.  GERMAN  RENAIS'CE FRANCOIS  I HENRI  II. 

Japanese.— 1200  B.  C.  to  1906  A.  D.  A  style 
probably  springing  originally  from  China,  but 
now  absolutely  distinct.  It  has  influenced 
recent  art  in  Europe  and  America,  especially 
the  "New  Art"  styles. 

Italian  Gothic— 1100  to  1500.  The  Italian 
Gothic  differs  from  the  European  and  English 
Gothic  in  clinging  more  closely  to  the  Ro- 

manesque-Byzantine originals. 

Tudor.— 1485  to  1558.  The  earliest  entry  of 
the  Renaissance  into  England.  An  applica- 

tion of  Renaissance  to  the  Gothic  founda- 
tions.   Its  growth  was  into  the  Elizabethan. 

Italian  Renaissance,  Fifteenth  Century — 
1400  to  1500.  The  birth  century  of  the  Re- 

naissance. A  seeking  for  revival  of  the  old 
Roman  and  Greek  decorative  and  construc- tive forms. 
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LOUIS  XIII. ELIZABETHAN.  JACOBEAN WILLIAM  &  S  MARY 

QUEEN  ANNE. 

H m 

LOUIS  XIV GEORGIAN. CHIPPENDALE. 

LOUIS  XV. HEPPLEWHITE. LOUIS  XVI.  » 
SHERATON 

R.  &  J.  ADAM. EMPIRE. BRITISH  NEW  ART. 
L'ART  NOUVEAU 

MODERN  AUSTRIAN  SCOTCH  NEWlART ARTS  &  CRAFTS MISSION 

Italian  Renaissance,  Sixteenth  Century — 
1500  to  1600.  A  period  of  greater  elaboration 
of  detail  and  more  freedom  from  actual 
Greek  and  Roman  models. 

Italian  Renaissance,  Seventeenth  Century — 
1600  to  1700.  The  period  of  great  elaboration 
and  beginning  of  reckless  ornamentation. 

Spanish  Renaissance —1500  to  1700.    A  va- 

riation of  the  Renaissance  spirit  caused  by 
the  combination  of  three  distinct  styles — the 
Renaissance  as  known  in  Italy,  the  Gothic 
and  the  Moorish.  In  furniture  the  Spanish 
Renaissance  is  almost  identical  with  the 
Flemish,  which  it  influenced. 

Dutch  Renaissance. — 1500  to  1700.  A  style 
influenced  alternately  by  the  French  and  the 
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Spanish.  This  style  and  the  Flemish  had  a 
strong  influence  on  the  English  William  and 
Mary  and  Queen  Anne  styles,  and  especially 
on  the  Jacobean. 
German  Renaissance.— 1550  to  1700.  A  style 

introduced  by  Germans  who  had  gone  to 
Italy  to  study.  It  was  a  heavy  treatment  of 
the  Renaissance  spirit,  and  merged  into  the 
German  Baroque  about  1700. 

Francis  I. —1515  to  1549.  The  introductory 
period  when  the  Italian  Renaissance  found 
foothold  in  France.  It  is  almost  purely  Ital- 

ian, and  was  the  forerunner  of  the  Henri  II. 
Henri  II.— 1549  to  1610.  In  this  the  French 

Renaissance  became  differentiated  from  the 
Italian,  assuming  traits  that  were  specifically 
French  and  that  were  emphasized  in  the 
next  period. 

Louis  XIII.— 1616  to  1643.  A  typically 
French  style,  in  which  but  few  traces  of  its 
derivation  from  the  Italian  remained.  It  was 
followed  by  the  Louis  XIV. 

Elizabethan. — 1558  to  1603.  A  compound 
style  containing  traces  of  the  Gothic,  much 
of  the  Tudor,  some  Dutch,  Flemish  and  a 
little  Italian.  Especially  noted  for  its  fine 
wood  carving. 
Jacobean.— 1603  to  1689.  The  English  pe- 

riod immediately  following  the  Elizabethan, 
and  in  most  respects  quite  similar.  The 
Dutch  influence  was,  however,  more  promi- nent. The  Cromwellian,  which  is  included  in 
this  period,  was  identical  with  it. 
William  and  Mary.— 1689  to  1702.  More Dutch  influences.  All  furniture  lighter  and 

better  suited  to  domestic  purposes. 
Queen  Anne. — 1702  to  1714.  Increasing 

Dutch  influence.  Jacobean  influence  finally 
discarded.    Chinese  influence  largely  present. 

Louis  XIV.— 1643  to  1715.  The  greatest 
French  style.  An  entirely  French  creation, 
marked  by  elegance  and  dignity.  Toward 
the  end  of  the  period  it  softened  into  the 
early  Rococo. 

Georgian. — 1714  to  1820.  A  direct  outgrowth 
of  the  Queen  Anne,  tempered  by  the  prevail- 

ing French  styles.  It  includes  Chippendale, 
Hepplewhite  and  Sheraton,  but  these  tnree 
great  cabinetmakers  were  sufficiently  distinct 
from  the  average  Georgian  to  be  worthy  sep- arate classification. 
Chippendale.— 1754  to  1800.  The  greatest English  cabinet  style.  Based  on  the  Queen 

Anne,  but  drawing  largely  from  the  Rococo, 
Chinese  and  Gothic,  he  produced  three  dis- 

tinct types,  viz.:  French  Chippendale,  Chi- nese Chippendale  and  Gothic  Chippendale. 
The  last  is  a  negligible  quantity. 

Louis  XV.— 1715  to  1774.  The  Rococo  pe- riod. The  result  of  the  efforts  of  French 
designers  to  enliven  the  Louis  XIV,  and  to 
evolve  a  new  style  out  of  one  that  had 
reached  its  logical  climax. 

Hepplewhite.  —  1775  to  1800.  Succeeded 
Chippendale  as  the  popular  English  cabinet- 

maker. By  many  he  is  considered  his  supe- rior. His  work  is  notable  for  a  charming 
delicacy  of  line  and  design. 

Louis  XVI.— 1774  to  1793.  The  French 
style  based  on  a  revival  of  Greek  forms,  and 
influenced  by  the  discovery  of  the  ruins  of 
Pompeii. 
Sheraton.— 1775  to  1800.  A  fellow  cabinet- 

maker, working  at  same  time  as  Hepple- white.   One  of  the  Colonial  styles  (Georgian). 
R.  &  J.  Adam.— 1762  to  1800.  Fathers  of 

an  English  classic  revival.  Much  like  the 
French  Louis  XVI  and  Empire  styles  in 
many  respects. 
Empire.— 1804  to  1814.  The  style  created during  the  Empire  of  Napoleon  I.  Derived 

from  classic  Roman  suggestions,  with  some 
Greek  and  Egyptian  influences. 
New  Arts. — 1900  to  date.  These  are  va- 

rious worthy  attempts  by  the  designers  of 
various  nations  to  create  a  new  style.  Some 
of  the  results  are  good,  and  they  are  apt  to 
be  like  the  "little  girl  who  had  a  little  curl 
that  hung  in  the  middle  of  her  forehead,"  in 
that  "when  they  are  good  they  are  very, very  good,  but  when  they  are  bad  they  are 

horrid." fj£  ̂  

STERN  WHEEL  CRUISER 

With  a  draft  of  only  10  in.  the 
48-ft.  cruiser  illustrated  affords  cruis- 

ing facilities  unusual  in  shallow-water 
boats.  The  beam  is  10  ft.  and  the  head 
room  in  the  cabins  is  6  ft.  3  in.  The 

main  cabin  finished  in  California  red- 
wood divides  into  two  commodious 

sleeping  rooms  by  means  of  curtains. 
The  berths  are  made  up  from  the  seats. 
A  fresh  water  tank  containing  80  gal. 
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is  carried  forward  with  a  large  ice  box. 
The  motors  are  double  cylinder  5  in. 

by  5  in.,  driving  two  paddle  wheels  of 
5  ft.  diameter;  paddle  wheels  are  inde- 

pendent of  each  other  and  reverse.  The 
boat  will  ride  a  fairly  heavy  sea,  but 
was  built  for  cruising  in  rivers  and 
into  lakes  where  weeds  would  render  a 

propeller  inoperative. 
 ♦  •  ♦  

STEEL  FORM  FOR  CONDUITS 

A  recent  invention  calculated  to  ex- 

pedite the  construction  of  concrete  con- 
duits is  called  the  collapsible  steel  cen- 

tering. It  consists  of  plates  of  sheet 
steel  bent  to  form  the  exact  size  of  the 
conduit  or  sewer  which  is  to  be  built. 
Steel  rods  brace  the  form  while  the 
concrete  is  poured  and  setting;  then 

Section  of  Form 

the  turnbuckles  are  unscrewed  and  the 
form  taken  down  and  moved  away. 
Fifty  lineal  feet  are  sufficient  to  keep 
the  work  going. 

 »  •  ♦  
SEA  SALT  STOPS  STREET  DUST 

Salt  extracted  from  sea  water  has 
been  recommended  by  a  Bordeaux 
chemist  for  laying  road  dust.  The  sea 
water  is  placed  in  great  shallow 

troughs  and,  evaporated  by  the  sun's 
action.  The  different  salts  crystallize 

in  order  of  insolubility,  chloride  of  so- 
dium being  the  first  to  separate,  while 

the  others,  more  soluble,  accumulate  in 
the  remaining  water. 

A  few  quarts  of  this  "mother  sea 
water"  are  used  to  a  ton  of  ordinary 
water  for  sprinkling  roads.  The  sea 
salt  absorbs  the  moisture  from  the  at- 

mosphere, thus  dampening  the  dust. 
The  method  would  be  inexpensive  and 
practicable  for  places  not  far  from  the 
sea. 

OUR  20,000=TON  BATTLESHIP 

Ten  designs  were  submitted  by 
builders  and  one  was  prepared  by  the 

Bureau  of  Construction  for  the  pro- 
posed 20,000-ton  battleship;  Secretary 

Bonaparte  has  recommended  to  con- 

gress the  department's  own  plan.  Com- 
parison naturally  will  be  made  with 

the  "Dreadnaught,"  which  shows  our 
new  battleship  to  be  10  ft.  longer — 
510  ft.— 3  ft.  more  beam  and  2,000 
tons  greater  displacement;  coal  capac- 

ity is  400  tons  less,  equipment  of  12-in. 
guns  is  the  same,  but  the  armor  belt 
extends  farther  forward  and  aft. 

 ♦  ♦  ♦  

NEW  RAILWAY  EQUIPMENT  IN 
1906 

New  railway  equipment  ordered  dur- 
ing 1906  was  a  little  less  than  the  pre- 

vious year  but  makes  a  good  showing. 

The  Railway  Age  compiles  the  follow- 

ing figures: Locomotives    5,642 
Passenger  cars   3,402 
Freight  cars   310,805 
Miles  track  built   6,067 
Texas  built  the  most  track,  701 

miles,  and  Massachusetts  the  least,  4J 
miles. 

LAUNCH  EARNS  $600,000  A  YEAR 

The  most  profitable  boat  in  the 
world,  if  not  the  best  paying  commer- 

cial craft  ever  built,  is  the-  $15,000 
launch  belonging  to  the  water  depart- 

ment of  New  York  city.  It  is  con- 
stantly in  operation  night  and  day 

along  the  water  front  and  collects  tolls 
from  vesselmen  who  help  themselves  to 
city  water  from  street  hydrants.  The 
boat  collects  $600,000  a  year. 
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A  PERISCOPE  FOR  THEATERS       RAILWAY   OVERHANGS  PACIFIC 

The  women  still  persist  in  wearing 
high  hats  in  the  Paris  theaters  and  in 
self-defense  the  men  are  using  an  in- 

vention like  the  periscope  of  a  sub- 
marine.   The  device  which  is  called 

Where  the  Line  Crosses  Another  Road's  Shops 

"The  Giant's  Eye"  resembles  an  ordi- 
nary cane,  but  is  really  a  tube  in  which 

are  lenses  and  mirrors.  When  raised 
the  lens  at  the  upper  end  is  pointed  at 
the  stage  while  the  man  looks  into 
another  lens  at  the  lower  end  of  the 
tube. 

NOVEL  TYPE  OF  MOTOR  BOAT 

The  motor  boat  "Sho-Me"  illus- 
trated herewith  is  more  unusual  than 

beautiful,  and  while  built  for  fast  mov- 
ing would  be  a  doubtful  proposition  in 

heavy  weather.  The  Motor  Boat  says 
it  is  owned  in  Daytona,  Fla.,  and 
made  a  record  of  3  152  over  a  meas- 

ured mile  course. 

Between  San  Francisco  and  Santa 

Cruz,  along  the  shore  and  overlooking 
the  mighty  Pacific,  a  remarkable  piece 
of  railroad  construction  is  being  car- 

ried on.  The  distance  is  only  85  miles, 
but  San  Pedro  moun- 

tain, rugged  and  precip- 
itous, has  stood  a  formi- 
dable obstacle  in  the 

way  of  other  projected 
shore  lines. 

At  this  point,  prepara- 
tory to  active  construc- 

tion,  surveyors  were  low- 
ered over  the  edge  of  the 

cliffs,  hundreds  of  feet 
above  the  breakers  of  the 

angry  Pacific,  to  lay  the 
grade  line.  Then  fol- 

lowed workmen,  clinging 
to  the  cliff  while  like 

giant  woodpeckers  they  drilled  small 
holes  and  charged  them  with  dynamite. 

At  last  a  broad  shelf  was  blasted 
out  along  which  is  being  laid  the  track 
of  the  Ocean  Shore  Eailway.  The  work 
in  this  region  alone  cost  nearly 

$1,000,000. 
Other  railroads  fought  against  the 

new  line  in  every  possible  way  and 
made  it  very  difficult  to  get  into  San 
Francisco.  A  long  high  trestle  carries 
the  line  over  the  shops  of  another 
company  into  the  heart  of  the  city. 

I 

V 

Hi 

Astronomers  are  trying  to  photo- 

graph the  sun's  corona,  without  an 
eclipse,  from  the  Janssen  Observatory 
on  the  summit  of  Mont  Blanc. 

The  "Sho=Me,"  Built  for  Speed 
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THE  FOUNDING  OF  BELLS 

Requisite  Qualities   of   the   Metal -= Methods    of   Casting==Testing  and  Tuning 

In  the  sound-bow  of  a  bell — that  part 
of  the  circumference  struck  by  the 

clapper — is  found  the  most  cosmopoli- 
tan of  all  expressions.  The  bell  speaks 

the  same  language  of  joy,  sorrow,  or 
alarm  to  all  nations.  And  the  romance 
that  has  emanated  from  bells  since  our 
earliest  records  of  their  use  in  Egypt 
and  Assyria  extends  even  into  their 
manufacture.  The  use  to  which  the 

bell  will  be  put  determines  the  com- 
pound of  metals  its  maker  will  select. 

The  bell-metal  commonly  used  is  an 
alloy  composed  of  80  parts  copper  and 
20  parts  tin,  but  every  bell  founder  has 

his  own  variation  of  this  formula,  and 
in  the  product  experience  counts  for  a 
great  deal.  The  metal  is  of  a  yellowish- 
gray  color,  hard,  brittle  and  sonorous; 
a  fracture  in  it.  shows  a  fine  grain. 
The  copper  used,  where  quality  of  tone 
is  desired,  must  be  commercially  pure, 
as  the  presence  of  lead,  even  in  minute 
quantities,  affects  the  tone.  The  larger 
the  proportion  of  copper  in  the  alloy 
the  graver  and  deeper  the  tone  of  the 
bell;  while  by  adding  tin,  zinc  or  iron 
a  sharper  tone  results.  Silver  gives 
sweetness  to  the  tone  and  many  very 
old  church  bells  contain  a  large  amount 

of  that  metal.  In  some 
cases  church  bells  have 
been  cast  from  jewelry, 
coins  and  ornaments 

contributed  by  worship- ers. 

In  the  bell  foundry 

the    proportionate  re- 

Fig.  l--Moulds.   Fig.  2— Pouring  the  Casting. 
Fig.  3=-Testing  a  Chime  Bel! 

quirements  for  a  bell 

are  worked  out  mathe- 
matically, a  suitable 

pattern  board  procured 
and  a  draft  made  which 

shows  the  inside  diame- 
ter of  the  bell  at  the 

shoulder  just  half  the 
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mouth  diameter;  the  thickness  of  the 

bell  through  the  sound-bow,  one- 
fourteenth  of  the  mouth  diameter ;  the 

waist  thickness,  half  the  sound-bow; 
the  shoulder  thickness,  a  third  of  the 
sound-bow ;  and  the  heighth  of  the  bell, 
about  11  times  the  thickness  of  the 
sound-bow. 

According  to  this  lay-out,  two  sweep- 
boards  are  fashioned,  one  called  the 

"core"  sweep  and  the  other  the  "case," 
or  outer  sweep.  Two  iron  flasks  are 

provided,  also,  called  the  "case"  and the  "core."  The  case  is  an  inch  or  two 
larger  than  the  required  finished  mould 
and  in  it  the  outer  shape  is  moulded. 
The  core  is  an  inch  or  two  smaller  than 
the  required  finished  mould  and  on  this 
the  inner  shape  is  moulded.  These 
moulds  are  shown  in  Fig.  1,  the  cope 
or  case  with  its  wide  part  up  and  the 
core  with  its  wide  part  down.  The 
moulds  are  each  swept  up  with  a  rough 
loam  coating  on  the  casting  surface 
and  the  outer  mould  receives  an  im- 

pression of  the  inscription  which  is  to 
appear  on  the  bell  in  raised  letters, 
after  which  it  is  slicked  over. 

The  moulds  are  next  closed  and  set 
around  in  order  under  a  large  crane 
ready  for  casting,  and  here  there  is  a 
marked  difference  between  our  method 
and  the  European.  It  will  be  noticed 
that  these  iron  flasks  have  numerous 

holes  which  are  provided  for  a  two- 
fold purpose — to  make  the  loam  coat- 

ing adhere  better  and  to  allow  the  gas 
which  is  generated  during  the  few 
seconds  required  for  the  pouring  to 

escape  through  these  "vent"  holes  and 
burn  itself  out.  The  European  method 
is  to  sweep  up  the  moulds  over  brick 
cores  in  a  pit,  and  then  over  this  to 
sweep  a  bell  of  clay,  and  over  this — 
beginning  with  the  smooth  coat — they 
lay  on  the  outer  loam  form.  When  the 
moulds  are  done,  they  lift  off  the  outer 
mould,  break  up  the  clay  bell,  replace 
the  outer  mould  and  then  pack  the 
whole  in  the  pit  by  pressing  down  the 
dirt  previously  excavated  and  then 
weighting  it  down.  Nothing  shows 
above  the  foundry  floor  level  but  the 

"heads"  or  "gates,"  into  which  the 

Chimes  and  Keyboard  for  Playing  Them 

molten  metal  is  poured.  There  is 
always  danger  of  gas  explosion  by  the 
European  method.  By  our  method  this 
danger  is  reduced  to  practically  noth- 

ing because  all  our  casting  is  done 
above  ground  and  in  a  way  that  allows 
the  gas  to  burn  out. 

Figure  2  shows  how  the  metal  is 
poured  into  the  casting  when  prepared 
and  also  shows  moulds  ready  for  cast- 

ing set  under  the  big  crane  previously 



228 POPULAR  MECHANICS 

mentioned.  The  casting  is  usually 
done  as  early  during  the  day  as  pos- 

sible, so  as  to  give  plenty  of  time  for 
the  metal  to  slowly  cool  down  by  the 
next  day,  when  the  bells  are  removed 
from  the  moulds  to  finish  cooling. 
When  the  bells  are  intended  for  a 

peal  or  chime,  they  are  lifted  up  and 
tested,  as  shown  in  Fig.  3,  to  ascertain 
their  accuracy  of  pitch  and  if  they  are 

a  little  off,  mechanical  tuning  brings 
them  to  standard.  Bells  for  tower 
clocks  or  for  fire  alarm  use  or  for  a 
church  or  a  school  tower,  used  singly, 
are  not  tuned,  as  individuality  of  tone 
in  such  bells  is  desirable. 

Figure  4  shows  how  a  chime  of  bells 
is  set  up  and  Fig.  5  shows  the  lever 
keyboard  with  which  the  chime  is 

played. 
WOMAN  CARPENTER  WHO  BUILT 

HER  OWN  HOUSE 

A  woman  who  is  an  expert  carpenter, 
as  well  as  a  brick  mason  and  a  painter, 
is  not  often  found  among  the  fair 
daughters  of  Mother  Eve. 
California,  however,  pos- 

sesses such  a  woman,  and 
she  lives  in  Emeryville, 
one  of  the  suburbs  of  the 

city  of  Oakland  —  just 
across  the  bay  from  San 
Francisco. 

This  woman  is  a  widow, 
35  years  of  age,  and  her 
name  is  Mrs.  Bertha  Bis- 
sell.  She  has,  within  the 
past  few  months,  built, 
with  her  own  hands,  a 

very  neat  little  one-story 
cottage  containing  five  rooms  and  a 
porch.  This  building  is  what  is  known 

as  a  "box  cottage"— 25  by  15  ft.— 
containing  a  parlor,  bed-room,  dining- 
room  and  kitchen.  At  the  front  end  is 
a  narrow  porch. 

All  this  work  was  done  by  Mrs.  Bis- 
sell  without  the  least  assistance  from 
any  one.  She  drew  the  plans  herself, 
and  built  accordingly.  About  18  years 
ago  Mrs.  Bissell  assisted  her  husband, 
who  was  a  skilled  carpenter. 

"All  the  plans  I  drew,  and  every 
piece  of  lumber  in  the  building  was 
measured,  cut  and  put.  in  place  by  my 

own  hands/7  said  Mrs.  Bissell,  "and  so 
I  know  it  was  done  right.  There 

stands  the  cottage  to  speak  for  itself." 
She  added :  "I  wouldn't  have  any 

carpenters  or  men  to  help  in  this  work, 
as  I  knew  I  was  well  capable  of  doing 
all  the  work  myself.    No,  I  had  no 

assistance  whatever.  I  laid  the  foun- 
dation, built  the  frame,  put  on  the 

roof,  painted  inside  and  out,  put  in 
the  windows  and  hung  the  doors.  I 

think  that's  not  so  very  bad — for  just a  woman. 

House  Built  by  a  Woman 

SIGNALING  DEPTH  OF  HARBOR 
WATER 

A  Scotch  port  has  an  ingenious  sta- 
tion for  signaling  to  in-coming  and 

out-going  vessels  the  depth  of  water  in 
the  fairway.  A  mast  on  top  of  a  small 
rectangular  building  has  a  vertical 
cable  on  either  side,  one  carrying  four 
large  balls  at  specific  distances,  the 
other  three.  Each  ball  represents  a 
foot  of  water  and  it  is  raised  and  low- 

ered on  the  cable  by  a  float  in  the 

harbor  connected  to  gearing  in  the  sig- 
nal house.  At  high  tide  all  seven  balls 

are  visible,  but  as  the  tide  falls,  one 
by  one  the  balls  disappear. 

At  night  a  system  of  powerful  lights 
in  the  face  of  the  building  is  used. 
These  lights  are  automatically  turned 
on  and  off  at  the  correct  time. 
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MOROCCO  MOTOR  SURF  BO  AT-- A  Sort  of  Modern  Roman  Galley  Ship==The  Men  Stand  Up  to  Pull 
and  Pall  Back  upon  the  Seat  at  the  End  of  the  Stroke 

CUTTING  CHRISTMAS  TREES  NOT 
WASTEFUL  TO  FORESTRY 

Most  of  the  evergreens  cut  for 
Christmas  trees  would  probably  never 
make  good  timber  and  the  species 
usually  cut  for  that  purpose  have  lit- 

tle other  economic  value.  Many  are 
open  grown  branchy  trees  that  may 
actually  have  been  a  nuisance  and  it 
is  the  general  opinion  of  foresters 
that  there  are  few  uses  to  which  these 
small  fir  trees  could  be  put  which 
would  contribute  so  much  to  the  hap- 

piness and  good  of  mankind  as  their 
use  for  children  on  Christmas  dav. 

VASES  WITH  SIDE  OPENINGS 

Among  the  new  novelties  shown  by 
London  jewelers  are  silver  vases  for 
flowers,  with  openings  on  the  side  as 

shown  in  the  illustration.  This  ar- 
rangement admits  of  a  pyramid  effect 

in  one  or  more  colors,  according  to  the 
blossoms  selected  for  the  display. 

HOW  TO  ENCLOSE  A  STAMP 

On  page  1066  of  the  October  number 
I  read  "How  to  enclose  a  stamp,"  but 

think  the  following  a 
better  method.  With 

a  pair  of  scissors  or 
knife,  which  should 
be  found  on  every 
desk,  cut  two  slits  on 
margin  of  paper  as 
per  illustration  and 

tuck  stamp  in.  This  avoids  moisture 
or  mutilation  of  stamp. — Contributed 
by  Mrs.  H.  J.  Morton,  40  Campbell 
Park,  Chicago. 

PLAN  TO  EXTEND  CHICAGO 
DRAINAGE  CANAL 

(Jives  a  Pyramid  Effect 

It  is  planned  to  extend  the  Chicago 
drainage  canal  through  Joliet  and  two 
miles  below  to  Braden's  road  and  there 
establish  a  $1,000,000  power  plant  ca- 

pable of  developing  40,000  hp.  It  is 
estimated  that  the  revenue  from  this 

plant  would  approximate  $500,000. 
Joliet  would  have  an  inland  harbor 

averaging  200  ft.  in  width  and  24  ft. 
deep.  The  extension  of  the  canal,  aside 
from  the  power  plant,  would  cost 

$1,000,000. 
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HOW  GLASS  BOTTLES  ARE 
MADE 

By  E.  E.  Andrews 

The  manufacture  of  glass  bottles, 
such  as  we  see  everywhere  nowadays,  is 
a  very  interesting  process.  There  is  a 
certain  large  firm  near  Chicago  which 
turns  out  over  a  quarter  of  a  million  of 
these  bottles  every  clay  and  furnishes 
employment  for  hundreds  of  people. 
In  this  factory  the  glass  is  melted  and 
the  bottles  blown  around  two  furnaces. 
The  larger  of  these  is  a  continuous  or 
tank  furnace,  constructed  as  shown  in 
Fig.  1,  which  is  a  longitudinal  cross 
section  of  the  furnace.  Its  dimensions 

are  75  ft.  long  by  16  ft.  wide  and  the 

furnace,  but  must  be  recharged  with 
fresh  material  each  time  after  one 

charge  has  been  used.  It  takes  about 
three  days  to  melt  a  charge  in  one  of 
these  pots,  so,  in  order  to  avoid  loss  of 
time,  two  sets  of  pots  are  used,  one  set 
being  filled  with  melting  glass  mate- 

rials while  the  other  contains  molten 

glass  which  is  being  used. 
The  materials  used  in  these  furnaces 

are  a  very  pure  white  silica  sand,  quick- 
lime, soda  ash  and  saltpeter.  When 

heated  together  the  soda  ash,  quick- 
lime and  silica  flux  together  to  form  a 

transparent  glass  which  has  a  deep 
green  color  owing  to  the  presence  of  a 
small  amount  of  iron  in  the  sand.  The 
addition  of  the  saltpeter,  however, 
oxidizes  the  iron  so  that  the  color 

Fig.  l==Continuous  Glass  Furnace 

molten  glass  lays  over  the  entire  length 
to  a  depth  of  5  ft. 

The  glass  materials  are  charged  in 
at  the  rear  door  and  are  quickly  melted 
by  the  intense  heat  of  a  blast  of  burn- 

ing gas  which  is  forced  in  through  the 
openings  in  the  side.  After  the  glass 
is  melted  the  flame  plays  over  it  and 
renders  it  very  hot,  thus  burning  out 
the  impurities  and  refining  the  glass. 
As  it  passes  down,  the  tank  the  molten 
glass  cools  somewhat  and  is  withdrawn 
at  a  bright  yellow  heat  through  the 
openings  at  the  lower  end. 

The  other  furnace  consists  of  a  num- 
ber of  queerly  shaped  pots  (Fig.  2) 

arranged  in  a  circular  brick  tower  with 
their  necks  sticking  out  through  the 
wall.  A  gas  flame  is  used  to  heat  these 
pots,  also,  which  do  not  yield  a  con- 

tinuous supply  of  glass  as  does  the  tank 

becomes  a  very  light  green,  and  this 
slight  tinge  is  neutralized  by  a  little 
manganese  dioxide  which,  alone,  would 
give  a  pink  color  to  the  glass.  The 
molten  glass  corrodes  the  fireclay  pots 
and  furnace  lining  very  rapidly,  so  that 
the  furnace  must  be  relined  every  year, 
while  the  life  of  a  pot  is  only  three  to 
four  months. 

The  method  of  treating  the  glass 

after  melting  is  the  same  in  both  fur- 
naces. The  bottles  are  blown  into  cast 

iron  dies  (see  Fig.  3)  and  in  order  to 
make  a  complete  bottle  a  number  of 
men  are  required,  each  doing  a  special 
part  of  the  work.  A  glass  blower  stands 
in  front  of  each  opening,  equipped  with 
a  small  iron  tube  about  3  ft.  long  and 
\  in.  in  diameter.  He  dips  his  tube  in 
the  glass,  collects  a  small  ball  of  it, 
pulls  it  out  and  blows  it  a  little,  mean- 
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Fig.  3 

Fig.  4 

2X 
Fig.  5 

- — 

fig.  6 Fig  7 

Fig.  2=-SIngIe  Pot  in  Pot  Furnace.  Fig.  3==Blower's  Pipe.  Fig.  4==Holder  for  Hot  Bottles. 
Die.   Fig.  6==Neck  of  Bottle.  Fig.  7==Tongs  for  Shaping  Neck. 

Fig.  5- 
while  rolling  it  back  and  forth  on  a 
smooth  iron  plate  until  it  becomes 
cylindrical  in  shape;  then  he  puts  the 
still  hot  glass  cylinder  in  a  die,  which 
is  opened  to  receive  it  and  is  closed  on 
the  glass.  This  die  somewhat  resembles 
a  common  waffle  iron  and  when  the 

blower  applies  a  little  air  pressure  the 
plastic  glass  expands  inside  it  to  form 
a  bottle  perfect  in  every  part  save  the 
neck. 

A  man  operating  the  dies  now  re- 
moves the  bottle  ready  for  another  blow 

and  a  boy  slips  the  hot  bottle  into  a 
metal  pocket  at  the  end  of  an  iron  rod 
and  places  it  in  a  small  reheating  fur- 

nace where  the  neck  is  heated  to  red- 
ness by  an  oil  flame.  A  third  man 

then  seizes  the  rod  and  grasps  the  hot 
neck  in  a  specially  shaped  pair  of 
wooden  tongs.  These  tongs  have  a 
tongue  just  fitting  into  the  neck  of  the 
bottle  and  two  jaws  with  notches  corre- 

sponding to  ridges  desired  on  the  ex- 
terior of  the  neck  so  that  when  the 

bottle  is  rotated  in  these  tongs  the  neck 
is  given  any  desired  shape. 

The  glass  after  this  treatment  is 
extremely  brittle  and  the  bottles  would 
be  very  easily  broken.  To  overcome 
this  defect  they  are  placed  in  large 
pans  and  after  being  heated  nearly  to 
dull  red  are  allowed  to  cool  very  slowly 
while  passing  through  a  long  brick  flue. 
After  this  thorough  annealing,  the  cool 
bottles  are  packed  and  shipped. 

Hammering  or  vibrating  a  steel 
magnet  diminishes  its  magnetism. 

DEEPENING  THE  RHINE 

The  river  Ehine  between  Mannheim 

and  Strassburg,  Germany,  is  to  be 
deepened  so  as  to  be  navigable  all  the 
year  round.  In  its  present  state  for  a 
period  of  from  100  to  200  days  vessels 
are  unable  to  pass  up  the  river  to  the 
extensive  stone  clocks  at  Kehl  and 

Strassburg  on  account  of  low  water. 
In  1904  the  river  was  only  navigable 
during  150  days.  Traffic  up  the  river 
has  increased  from  11,513  tons  in  1892 
to  807,194  tons  in  1905.  Cost  of 
transportation  from  all  ocean  points 
into  southwest  •  Germany  and  Switzer- 

land is  reduced  by  bringing  freight  up 
the  Rhine  to  Strassburg.  The  cost  of 
the  improvement  will  be  $3,212,000. 

RIPENING  BANANAS  BY  ELEC= 
TRICITY 

An  English  electrical  expert  has  dis- 
covered a  means  of  ripening  bananas 

to  order.  The 
bunches  are 

hung  in  an  air- 
tight glass  case in  which  are  a 

number  of  elec- 
tric lights.  The 

artificial  light 
and  heat  hasten 

the  ripening  process  in  proportion  to 
the  number  of  lights  turned  on.  Rec- 

ords have  been  made  which  enable  the 

operators  to  make  •  delivery  of  any  de- 
sired quantities  at  any  agreed  date. 
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LOCOMOTIVE  CRANE LIFE=SAVING  VEST 

A  novel  piece  of  wrecking  machinery 
has  been  built  by  the  Great  Western 
Ey.  of  England.  It  combines  a  loco- 

motive and  crane  in  one,  the  engine 

An  English  inventor  walked  to  the 
bank  of  a  deep  lake  in  a  public  park 
in  London  and  threw  himself  into  the 
water.    Before  the  life  saver  stationed 

English  Locomotive  Crane 

weighing  88,000  lb.  and  the  crane  55,- 
000.  The  length  over  all  is  39  ft.,  and 
the  lifting  capacity  9  tons  over  a  12-ft. 
radius. 

TIN  ROOF  RESISTS  FIRE 

The  enduring  qualities  of  a  good  tin 
roof  when  subjected  to  intense  fire  are 
described  in  the  Metal  Worker  by  a 
Baltimore  correspondent,  in  an  article 
on  the  behavior  of  various  types  of 
roofing  during  the  big  conflagration  in 
1904.    He  says: 

The  New  Assembly  Rooms,  so-called, 
were  covered  many  years  ago,  probably 

50  years,  with  tin.  The  building- 
caught  fire  about  6  p.  m.  and  burned 
under  and  along  the  edges  of  the 
sheathing  for  hours,  being  extinguished 
and  starting  in  new  places.  I  watched 
it  for  two  hours,  and  the  building  did 
not  succumb  until  3  o'clock  the  next 
morning,  nine  hours  afterward,  and 
then  the  tin  roof  lay  all  over  the  ruins, 
having  fallen  with  the  walls.  It  lay 
there  for  days,  until  the  rebuilding  be- 

gan. Good  tin  for  roofing  is  the  light- 
est, easiest  repaired  and  the  neatest 

roofing  material  that  can  be  used;  it  is 
lightning  and  storm-proof  and  a  fire 
retard  ant  and  fire  confiner. 

on  the  ground  could  reach  him  the 
man  had  lit  a  cigar  and  was  calmly 
reading  a  paper.  It  was  his  novel  way 
of  demonstrating  the  life-saving  quali- 

ties of  his  "balloon  vest,"  the  lining 
of  which  contains  a  rubber  bag  pass- 

ing around  the  body.  This  bag  can  be 
inflated  by  means  of  a  rubber  tube 
and  mouthpiece,  a  check  valve  prevent- 

The  Balloon  Vest 

ing  the  escape  of  the  air.   The  buoyant 
power  of  the  bag  of  air  is  sufficient  to 
keep  the  arms  and  head  above  water.  ♦  •  ♦  

A  residence  on  the  Hudson  river  has 

a  noise-proof  chamber  22  ft.  square 
blasted  out  of  the  rock  beneath  its 
foundations.  The  room  is  fitted  up  for 
chess  playing  and  was  necessitated  by 
the  whistling  of  the  river  craft. 
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TOBACCO  STEMMING  MACHINE 

There  are  400,000,000  lb.  of  tobacco 
stemmed  each  year  in  this  country 
alone;     and    practically    all    of  it 
stemmed   by   hand,  re- 

quiring the   services  of 
200,000  employes. 

For  over  40  years  past 
inventors  have  been 

spending  their  time  and 
fortunes  in  what  seemed 

the  hopeless  attempt  to 
design  a  machine  which 
would  do  this  work.  One 
Chicago  inventor  has 
worked  steadily  for  14 
years  and  has  just  won 
hard  earned,  but  gratify- 

ing, success  in  the  ma- 
chine illustrated. 

The  leaves  to  be 
stemmed  are  fed  into  the 
machine,  one  at  a  time, 

by  unskilled  labor  and — 
the    machine    does  the 
rest,  removing  the  stem, 
cleaning      the      leaves,  | 
counting    each  one, 
throwing  out  the  stem  in 
one  pile,  and  laying  the 
leaf   in   another  which 

when  big  enough  constitutes  a  bale. 
From  70  to  140  stripped  leaves  con- 

stitute   a   pound*     One  experienced 

feeder  or  two  green  men  will  feed  the 
two  sides  of  the  machine  and  run 

through  1,200  leaves  per  hour.  The 
machine  removes  from  tobacco  manu- 

facturing one  of  the  hardest  and  most 

Discards  Stems;  Piles  up  Leaves 

unpleasant  features  of  the  work  and 
at  the  same  time  effects  a  saving  of 
300  per  cent  in  the  cost  of  the  work. 
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FIGHT  FOR  LIFE  IN  SUBMARINE 

How  the  Crew  of  the  French  Boat  "  Lutin" 
Met  Their  Fate 

It  is  known  that  the  men  of  the  ill 

fated  submarine  "Lutin"  fought  des- 
perately for  their  lives  before  being 

drowned,  says  the  London  Express.  It 
will  be  remembered  that  the  submarine 

went  out  in  rough  weather,  and  was 

followed  by  the  tug  "Iskeul."  After 
three  dives  Capt.  Fepoux  signaled  to 
the  tug  that  he  was  about  to  drop  48 
ft.  for  a  fourth  dive. 

The  water  ballast  was  taken  on  board 

and  the  submarine  disappeared  in  the 

waves.  When  it  had  arrived  at  a  'depth of  48  ft.  (as  the  manometer  showed 
him),  the  captain  ordered  the  valve  to 
be  shut.  The  sailor  whose  duty  it  was 
did  so,  but  when  the  valve  was  two- 
thirds  shut  the  sluice  stopped,  and  the 
sailor,  thinking  it  was  closed,  left  it. 
'  The  captain  then  ordered  water  to  be 
pumped  out,  and  his  orders  to  that 
effect  are  noted  on  the  log.  But  the 

valve  was  open,  and  the  water  con- 
tinued to  pour  in  and  the  submarine 

to  sink  deeper. 
Then  the  turbine  was  set  working, 

but  under  the  pressure  of  the  water  six 
holes  were  torn  in  the  sides  of  the 

"Lutin/7  the  accumulators  were  para- 
lyzed, and  the  wretched  sailors  worked 

feverishly  in  an  inky  darkness,  broken 
now  and  again  by  a  flash,  as  one  short 
circuit  after  another  occurred.  In  the 

dark  the  men  felt  their  way  to  the  com- 
partment forward,  for  the  turbine  in 

the  stern  would  not  hold  its  own 
against  the  inrush  of  water.  They 
reached  the  forward  compartment, 
closed  the  partition,  and  fought  fever- 

ishly for  life. 
Then  the  lead  weights  of  the  fore 

part  were  set  free,  and  the  "Lutin" 
made  a  sudden  leap  above  the  surface 
of  the  water.  The  sailors  on  board  the 

"Iskeul"  saw  her  leap  out  of  the  water 
prow  upwards,  like  a  dolphin  at  play, 
and  plunge  down  again  for  the  last 
time, 

The  sailors  on  board  the  fated  ship 
tore  their  shirts  and  clothes,  and  in 
their  frantic  fight  for  life  tried  to  stop 

all  openings  until  the  "Iskeul"  should bring  help. 

It  was  exactly  10  :30  when  the  water 
stopped  the  clock  in  the  stern.  The 
clock  in  the  tower  stopped  at  11 :25. 
For  nearly  an  hour  the  fourteen  sailors 
must  have  waited  for  the  help  which 
did  not  come,  and  then  they  made  one 
last  desperate  bid  for  safety.  They 
opened  the  hood  (capot),  but  the  water 
rushed  in  like  a  mill  sluice,  and  all 
was  over. 

The  cause  of  the  disaster  is  believed 
to  have  been  a  little  stone  the  size  of  a 
walnut,  which  became  fixed  in  the  valve 
and  prevented  it  from  closing  properly. 

DOMESTIC  ALCOHOL  HEATERS 

Now  that  the  denatured  alcohol  bill 
has  become  effective  we  may  expect 
American  manufacturers  will  not  be 

long  in  putting  on  the  market  many 
of  the  household  conveniences  which 

have  been  in  general  use  in  Germany 
for  years.  There  a  large  assortment 
of  heaters,  cookers,  lamps  and  other 
household  articles  are  considered  in- 

dispensable. Fig.  1  shows  a  German 
flatiron  with  alcohol  burner,  and  Fig. 
2  is  an  alcohol  burner  for  roasting 
coffee. 

 ♦  >  ♦  

Smoking  pipes  made  from  the  curved 
stem  of  the  calabash  are  said  to  give  a 
pleasing  softness  of  flavor  peculiar  to 
themselves.  The  cheaper  pipes  are  lined 
with  tin;  others  with  meerschaum,  and 
they  sell  from  97  cents  to  $62.  Our 
South  African  consul  recommends  cala- 

bash growing  and  pipe  manufacture  as 
a  profitable  industry, 
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SHOP  INOTI ES 

An  Automatic  Pump  Regulator 

To  regulate  the  water  level  in  a  tank 
supplied  by  a  pump  that  is  run  by  a 

gas  engine, 

simply  fas- ten a  tin 

pail  on  the 
stop  -  cock 
handle  and 

run  an  over- 
flow  pipe 
from  the 

tank  to  the  pail.  After  starting  the 
engine  the  operator  may  leave  it  and 
allow  it  to  stop  itself,  as  it  will  run 
without  attention  until  the  water  from 

the  overflow  pipe  shuts  off  the  gas. — 
Contributed  by  Paul  Green,  K.  F.  D: 
No.  5,  Columbus,  0. 

Turning  Large  Work  in  a  Small 
Lathe 

Having  occasion  to  face  up  a  large 
casting  which  was  too  large  to  finish 
in  the  largest  lathe  in  our  shop,  we 
accomplished  the  job  by  removing  and 
reversing  the  head  on  the  lathe  and 
fastening  the  casting  on  the  face  plate, 
as  shown  in  the  sketch.    A  small  lathe 

was  then  moved  up  and  used  as  a  tool 
holder. — Contributed   by   C.   R.  Mc- 
Gahey,  Florence  Hotel,  Atlanta,  Ga. 

 ♦  •  ♦  

Reclaiming  Thick  Tin  or  Lead 

A  method  of  reclaiming  thick  tin 
or  lead  which  is  used  in  the  majority 
of  establishments  manufacturing  solder 
or  other  white  metals,  says  the  Brass 
World,  is  both  simple  and  effective. 

It  is  to  introduce  a  stick  of  green 

Using  Two  Lathes  on  a  Large  Job 

"Boiling"  the  Metal  with  Green  Wood 

wood  into  the  kettle  and  allow  the 

gases  that  are  driven  off  from  the  wood 
to  bubble  up  through  the  molten  met- 

al. In  Fig.  1  is  shown  a  sketch  of 
such  a  process.  The  metal  must 
be  below  a  red  heat,  as  the  oxida- 

tion is  very  great  at  such  a  tempera- 
ture. It  would  be  impossible  to  reduce 

the  oxide  under  these  conditions  as  fast 
as  it  is  formed.  The  right  heat  for  the 
operation  is  somewhat  over  the  actual 
melting  point  of  the  metal,  but  below  a 
red  heat. 

The  stick  of  green  wood  is  used  be- 
cause gases  are  given  off  which  act 

beneficially  in  the  reduction  of  the 
oxide.  Dry  wood  does  not  give  as  good 
results.    By  means  of  a  steel  rod,  A, 
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the  stick  of  wood,  B,  is  pushed  down  to 
the  bottom  of  the  kettle  and  the  metal, 

D,  allowed  to  boil  through  the  expul- 
sion of  gases,  C,  until  it  runs  freely. 

Some  considerable  dross,  E,  forms  on 
the  top  of  the  metal,  but  this  is  readily 
skimmed  off.  The  operation  usually 
takes  several  hours  for  ordinary  thick 
lead  or  tin. 

A  Pressure  Indicating  Device  for 
Boilers 

This  device  is  intended  to  give  an 
alarm  when  the  pressure  in  a  boiler 
becomes  either  too  high  or  too  low.  It 
is  not  intended  to  prevent  boiler  ex- 

plosions, as  it  would  be  less  efficient 
and  dependable  for 
that  purpose  than  the 
safety  valve  on  the 
boiler,  but  in  cases 
where  the  engineer 
has  many  duties  to 
perform  and  cannot 
always  watch  the  pres- 

sure gauge  it  will 
prove  useful  in  pre- 

venting the  loss  occa- 
sioned by  the  blowing 

of  the  safety  valve 
and   will  save  many 

High  and  Low  Pressure  Indicator 

delays  caused  by  the  pressure  running 
down. 

A  piece  of  1-in.  pipe,  A,  is  connected 
to  the  steam  line,  B,  and  is  fitted  with 
a  return  bend,  C,  at  the  lower  end. 
Another  piece  of  1-in.  pipe,  D,  is  fitted 
with  a  coupling,  E,  into  which  is 
screwed  a  piece  of  heavy  brass  tubing, 
F.  The  piston  rod,  H,  is  made  of  §- 
in.  round  steel  and  is  threaded  at  both 

ends.  The  piston,  J,  is  made  by  com- 
pressing any  suitable  packing  between 

two  heavy  brass  washers,  held  together 
by  nuts  on  the  piston  rod. 

When  the  pressure  becomes  too  high 
or  too  low  the  spring,  L,  is  either  short- 

ened or  allowed  to  lengthen,  thus  com- 
pleting the  circuit  with  the  brass  con- 

tact, M,  through  the  brass  washers,  K. 
The  object  of  using  two  pipes  with  a 
return  bend  instead  of  a  single  pipe,  is 
to  prevent  the  escape  of  live  steam 
around  the  piston.  This  construction 
is  also  favorable  to  good  lubrication, 
as  a  considerable  amount  of  heavy  oil 
may  be  poured  into  the  pipes,  thus 
keeping  the  piston  well  lubricated. 

To  set  the  contacts,  adjust  the  upper 
washer  so  that  it  just  touches  the  con- 

tact M  when  the  steam  in  the  boiler  is 

at  the  lowest  working  pressure.  This 
can  be  done  when  first  steaming  up  in 
the  morning.  Then  run  the  pressure 
up  until  the  safety  valve  is  nearly 
ready  to  pop  and  adjust  the  lower 
washer  to  just  touch  the  contact.  With 
the  electrical  connections  as  shown  the 

device  is  then  ready  for  use. — Con- 
tributed by  A.  G.  Ward,  Peebles  and 

Edgerton  Aves.,  Wilkensburg,  Pa. 

How  to  Level  Furniture 

In  setting  up  bookcases  and  similar 
stationary  furniture  it  is  almost  always 
necessary  to  use  wedges  to  square  them. 
A  shingle  is  the  best  kind  of  a  wedge 

and  the  carpenter's  method  is  to  drive 
it  under  as  far  as  it  will  go  and  break 
or  cut  off  the  projecting  portion.  A 
better  way  is  to  split  a  hard  wood 
shingle  into  l^-in.  wide  strips  and  cut 
these  strips  into  3-in.  lengths,  thus 
obtaining  a  series  of  graduated  wedges. 
By  driving  one  of  these,  which  will 
nearly  level  the  furniture,  butt  fore- 

most, another  thinner  one  may  be 
driven  thin  end  foremost,  which  will 
level  the  furniture  and  make  the  bear- 

ing surfaces  parallel.  If  necessary,  a 
small  block  may  be  used  as  a  base,  or 
several  of  the  thicker  wedges  may  be 
used,  alternating  thin  edge  and  butt 
and  always  using  two  or  multiples  of 
two. — Contributed  by  Dr.  Chas.  Everett 
Warren,  North  Easton,  Mass. 
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Regulation  of  Fan  Blower 

It  is  a  peculiar  function  of  a  fan 
blower  that  instead  of  always  deliver- 

ing a  fixed  volume  of  air,  regardless  of 
requirements,  it  automatically  increases 
the  volume  as  the  resistances  are  de- 

creased. On  the  other  hand,  if  the 
blower  be  in  operation  with  a  fairly 
free  outlet,  in  excess  of  its  capacity 
area,  and  that  free  area  be  decreased, 
the  pressure  produced  will  immediately 
rise,  thus  tending  at  once  to  overcome 
the  increased  resistance.  Therefore,  if 
a  certain  maximum  pressure  is  known 
to  be  required,  the  fan  may  be  so 
speeded  as  to  give  this  at  such  times 
as  the  conditions  demand;  while  at 

other  times,  when  less  pressure  or  vol- 
ume of  air  is  required,  proper  manipu- 

lation of  the  blast  gate  will  economize 
power. 

Blacksmith's  Device  for  Holding 
Work 

To  Make  a  Good  Rust  Joint 

Measure  by  weight  2  parts  flour  of 
sulphur,  1  part  powdered  sal  ammoniac 
and  80  parts  iron  borings,  and  mix  to 
a  paste  with  water.  This  cement  will 
set  quickly. 

For  a  slower  setting  but  much 
stronger  cement  use  200  parts  iron  bor- 

ings, 1  part  flour  of  sulphur  and  2 
parts  sal  ammoniac,  measuring  by 

weight  as  before. — Molesworth's  Pocket 
Book  of  Engineering  Formulas . 

 ♦  *  ♦  
How  to  Set  a  Planer  Bit 

A  very  simple  and  accurate  method 
of  setting  planer  bits  consists  in  using 

two  fiber  blocks 
about  1  in.  thick 

and  of  the  gen- 
eral dimensions 

shown  in  the 

sketch.  By  plac- 
ing one  of  these 

at  each  end  of 
the  head  and 

raising  the  bed,  the  bit  may  be  set  by 
lowering  it  until  it  just  touches  the 
fiber  block  at  each  end. — Contributed 
by  W.  J.  Eout,  1426  E.  Rich  St., 
Columbus,  0. 

The  illustration  shows  a  handy  billy 

or  hold-up  recommended  by  a  corre- 
spondent of  the  American  Blacksmith. 

Counterweight  for  Heavy  Work 

It  consists  of  two  pulleys  over  which  a 
rope  is  passed.  A  weight  on  one  end  of 
the  rope  counterbalances  the  work  to  be 
held  up.  It  is  a  very  handy  appliance, 
as  work  can  be  so  easily  manipulated 
with  it  and  the  slightest  lift  adjusts  it 
on  the  anvil. 

Pipe=Pullino;  Device 

A  handy  device  is  a  tool  for  pulling 
sections  of  pipe  out  of  the  ground. 
The  tool  must  be  made  to  suit  the  size 

Tool  for  Pulling  Pipe 

of  the  pipe  inside  and  the  sketch  indi- 
cates its  construction. 

The  tool  is  secured  into  a  piece  of 
pipe  of  proper  length,  says  Machinery, 
and  pushed  down  in  the  hole  until  the 
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end  enters  the  hole  in  the  pipe  to  be 
pulled  out.  When  the  pull  is  made, 
the  part  A  slips  down,  wedging  in  the 
pipe,  and  pulls  the  pipe  out. 

 ♦  •  ♦  
Electric  Window  Closer 

The  sketch  herewith  shows  a  device 

that  I  have  used  for  the  past  two  years 
for  closing  my  bedroom  window  at 

Closing  Window  by  Electricity 

night  without  getting  up.  An  ordinary 
door  check  is  connected  to  the  window 

by  a  small  chain  and  is  operated  by  an 
electric  releasing  device  as  shown. 
When  the  circuit  is  closed  the  magnet, 
A,  attracts  the  armature,  B,  and  re- 

leases the  trigger,  C,  thus  allowing  the 
door  check  to  close  the  window.  The 

push  button  for  closing  the  circuit  may 
be  located  in  a  convenient  position  for 
operating  from  the  bed. — Contributed 
by  A.  L.  Macy,  231  W.  40th  St.,  New 
York,  N.  Y. 

 ♦  •  ♦  

Quick  Method  of  Removing  Paint 
From  Buggy  Body 

Mix  equal  parts  of  turpentine  and 
kerosene  oil  and  put  the  mixture  into 
a  spring  bottom  oil  can.  Spread  a 
layer  of  old  newspapers  over  the  body 
and  spray  the  mixture  over  them.  Put 
on  from  four  to  six  layers  of  paper  in 
this  way,  spraying  each.  Then  set  fire 
at  one  corner  and  follow  up  with  a 
wide  knife.  This  method  will  remove 
the  paint  in  less  than  an  hour  where 
the  old  way  would  take  a  day.  More- 

over, it  will  leave  the  scratch  coats 
intact  and  never  injure  the  body  like 
burning  with  a  lamp. — Contributed  by 
J.  C.  Blake,  Harvard,  111. 

How  to  Protect  Rubber  Gaskets 

To  keep  rubber  gaskets  in  shape  and 
also  to  keep  them  from  blowing  out 
of  boiler-feed  pumps  when  pumping 
against  high  pressure,  cut  out  two 
pieces  of  ordinary  wire  netting  the 
same  size  as  the  gasket,  and  place  one 
on  each  side  of  it  and  bolt  in  place. 
Gaskets  protected  in  this  way  can  be 
removed  and  put  back  again  several 
times  without  injury,  says  Power,  and 

have  proven  satisfactory  even  on  man- 
hole covers. 

Cost  of  Excavation  by  Hand 

The  cost  of  excavating  earth  with 
pick  and  shovel  and  loading  it  is  about 
40c  per  cubic  yard  for  hardpan;  20c 
for  tough  clay;  15c  for  ordinary  clay, 
gravel  or  loam;  and  12c  per  cubic  yard 
for  light,  sandy  soil — wages  being  reck- 

oned at  15c  per  hour  in  each  case. 

Cutting  Oil  Grooves  in  Babbitt 

If  oil  grooves  are  cut  with  a  ham- 
mer and  chisel  in  thin  babbitt,  the 

blows  are  apt  to  loosen  the  babbitt  so 
that  the  pound  in  the  bearing  cannot 
be  stopped.  To  avoid  blows  take  a 
round  file,  draw  out  the  end  to  a  U 

u

—

 

For  Cutting  Babbitt 

section,  put  a  crook  in  it,  as  illustrated, 

and  use  it  like  a  carver's  gouge.  Leave 
the  file  handle  on  the  tool. — Contrib- 

uted by  Wm.  E.  Jackson,  18  N.  Wash- 
ington St.,  Tarrytown,  N.  Y. 
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How  to  Make  Bronze  Ink 

A  good  bronze  ink  for  show  cards 
or  similar  purposes  may  be  made  of 
the  following  ingredients: 
Honey   dr.  1 
Alcohol   dr.  1 
Mucilage   oz.  1 
Water   oz.  8 
Bronze   oz.  1 

The  bronze  may  be  any  one  of  the 
colored  powders  found  on  the  market. 
Bub  the  honey,  spirit  and  mucilage 
together  in  a  mortar,  then  add  the 
water.    Shake  before  using. 

Wetting  Ashes  in  Furnace 

For  a  long  time  I  was  bothered  by 
fine  ash  dust  floating  about  the  furnace 
room  in  the  basement  of  my  residence 
until  I  hit  upon  the  following  plan. 
I  bent  a  piece  of  small  pipe  to  fit  the 
shape  of  my  ash  box  under  the  grate, 
and  drilled  about  20  pinholes.  This 
was  then  connected  to  city  water  sup- 

ply, a  valve  being  placed  conveniently 
near  the  furnace.  While  shaking  I 
turn  on  the  water  which  sprays  the 
falling  ashes  and  absolutely  prevents 
any  dust  either  then  or  while  they  are 
being  removed. — Contributed  by  W.  rv. 
J.,  Chicago. 

Unsoldered  Ground  Connection 

A  fairly  reliable  wrapped  joint  made 
without  soldering  is  shown  in  the  illus- 

tration herewith,  from  Telephony.  The 
pipe  is  first  scraped  and  then  covered 
with  a  layer  of  tin  foil  as  shown  at  A. 
The  ground  wire,  with  its  insulation 
removed  for  a  length  of  several  feet, 

Wrapped  Joint  Without  Soldering 

is  now  tightly  bound  around  this  pre- 
pared surface  as  at  B,  its  free  end 

being  drawn  under  the  turns  of  wire 
by  means  of  a  loop  formed  as  illus- 

trated. This  keeps  the  turns  of  wire 
from  loosening  and  does  away  with  the 
necessity  of  soldering.  To  insure  a 
good  connection  and  prevent  corrosion, 
another  layer  of  tin  foil  is  applied  and 
the  whole  is  covered  with  a  binding  of 
adhesive  tape. 

Device  for  Cleaning  Hardwood  Floors 

People  who  have  hardwood  floors  in 
their  homes  are,  as  a  rule,  continually 
bothered  with  the  dust  that  accumu- 

lates. I  have  had  a  good  deal  of 
experience  with  them,  and  I  find  that 
the  dust  can  be  very  simply  removed 
by  this  little  device :  Take  a  piece  of 
wood,  A,  about  2  ft.  long  and  tack  a 

Wiping  up  Hardwood  Floors 

piece  of  flannel,  B,  along  one  edge. 
Then  bore  a  hole  in  the  middle  and 
insert  an  old  broom  handle. — Con- 

tributed   by    Clifford    B.  Brainerd, 
Chevy  Chase,  Md.  ♦  *  ♦  

To  Gild  on  Granite 

Apply  a  coat  of  size  and  let  it  dry; 
then  apply  several  coats  of  size  and 
very  fine  bolted  whiting  mixed  together 
to  form  a  paint.  Let  each  coat  dry, 
then  rub  each  with  very  fine  sandpaper, 
says  the  Master  Painter.  Then  apply 
the  gold  size,  evenly  and  thinly,  and 
after  that  the  gold  leaf  as  usual.  The 
same  instructions  apply  for  marble. 
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Template  for  Drawing  Machine 
Handles 

A  celluloid  template  is  of  great  help 
in  drawing  machine  handles,  says 
Machinery.  Make  two  templates,  one 
containing  profiles  of  the  four  smaller 
sizes  and  the  other  containing  the  three 

larger  sizes.  If  there  is  a  forming  tool 
for  each  size  it  is  an  easy  matter  to 
make  the  templates  and  thereby  have 
the  drawings  the  same  outline  as  the 
formers.  They  not  only  facilitate 
drawing,  but  also  allow  of  a  proper 
section  for  each  requirement.  The  out- 

line, A,  of  the  lower  half  of  the  handles 
is  scratched  on  the  templates  and  is 
filled  in  with  black  wax. 

Emergency  Repair  for  Broken  Wheel 

The  accompanying  illustration  shows 
how  repairs  are  sometimes  made  when 
a  wagon  wheel  breaks  down  in  the 
mountains.  A  correspondent  of  the 
Blacksmith  and  Wheelwright,  who  wit- 

nessed the  operation, 
describes  it  as  fol- 

lows :  This  wheel 
went  all  to  pieces 
and  buckled  over  the 

opposite  way  from 
which  it  was  dished, 
bringing  things  to  a 
standstill  instantly. 

Some  lava  blocks  were  collected  from 
the  mountain  side,  the  wheel  raised 
clear  of  the  ground,  removed  from  the 
axle  and  straightened  up.  Then  four 
poles  were  cut,  each  equal  in  length  to 
the  diameter  of  the  wheel.  The  poles 
were  then  each  hewed  flat  on  one  side, 
almost  one-half  of  each  being  cut  away. 

Two  of  the  flatted  sticks  were  then 

placed  on  opposite  sides  of  the  hub, 
and  fastened  there,  parallel  to  each 
other,  by  tightly  wound  hay  wires, 

placed  around  the  flatted  sticks  and 
the  spokes,  close  to  the  felloes.  In  this 
repair  the  poles  were  used  only  to  resist 
the  lateral  strains  as  the  spokes  were 
still  strong  enough  to  support  the  load. 

So  well  did  the  wheel  stand  up  to  itc 
work  after  "first  aid"  had  been  admin- 

istered that  the  driver  not  only  made 
his  way  with  his  load  to  Boise,  20 
miles  away,  but  he  also  made  another 
entire  trip  into  the  mountains  and  re- 

turn, loading  both  ways,  65  miles  in 
both  directions,  while  the  wheelwright 
was  getting  a  new  wheel  ready  for  him. 

How  to  Make  a  Glue  Spreader 

Narrow  strips  of  leather  tacked  or 
tied  into  a  cleft  stick  make  excellent 

glue  spreaders  that  can  be  thrown  away 
when  their  purpose  has  been  served.  In 
order  to  get  into  a  narrow  crevice  or 
other  inaccessible  part  of  the  object 
being  glued,  it  is  well  to  sharpen  the 

Glue  Spreader 

leather  in  the  form  of  a  wedge,  as 
shown  in  the  sketch. 

This  device  will  be  found  much  bet- 
ter than  a  brush,  as  it  scrapes  off  the 

superfluous  glue  and  does  not  leave  a 
gob  on  the  work. — Contributed  by  Dr. 
C.  E.  Warren,  North  Easton,  Mass. 

Why  Wooden  Tanks  Taper 

In  the  manufacture  of  tight  barrel 
staves,  of  oak,  for  example,  one  of  the 
greatest  problems  is  that  of  trying  to 
keep  a  barrel  from  drying  out  and  fall- 

ing to  pieces,  or  at  least  springing 
leaks  as  the  wood  warps.  That  is  the 
reason  why  the  barrel  has  to  have  a 
bilge  so  that  steel  hoops  can  be  tight- 

ened from  time  to  time  as  the  wood 
shrinks.  It  is  the  reason  why  tanks 
are  made  larger  at  the  bottom,  it  is 
the  reason  why  flooring  is  made  in 
such  narrow  widths. 
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Quick  Repair  for  Enamel  Ware Charcoal  Soldering  Furnace 

To  stop  a  hole  in  enamel  ware,  bore 
the  hole  out  large  enough  to  allow  a 

Outside  and  Sectional  Views  of  Furnace 

copper  rivet  to  be  inserted  and  rivet  it 
down  tight,  being  careful  not  to  crack 
the  enamel.  An  ordinary  harness  rivet 
will  answer  the  purpose  about  as  well 
as  anything. — Contributed  by  G.  A. 
Dale,  Virginia,  111. 

How  to  Test  a  Square 

There  are  several  methods  of  testing 
a  square,  but  probably  the  simplest  and 

most  accurate 

The  accompanying  illustration  shows 
a  very  economical  soldering  furnace 

that  I  constructed  out  of 
sheet  iron.  While  the 

general  design  is  similar 
to  other  furnaces  of  the 

kind,  there  are  certain 
details  in  the  construc- 

tion which  have  a  marked 
effect  in  the  efficiency 

and  convenience  of  oper- 
ating. The  chimney  con- 

nection, A,  instead  of  be- 
ing horizontal  as  in  many 

furnaces,  is  inclined  as 

shown,  in  order  to  pre- 
vent its  being  filled  up 

with  ashes  and  the 

hearth,  B,  is  inclined  so  that  the  ashes 
will  not  come  out.  The  chimney 
should  be  provided  with  a  piece  of  wire 
gauze  to  keep  sparks  from  coming  out 
when  the  furnace  is  being  used  on 
roofs  or  where  there  is  danger  of  fire. 
If  a  piece  of  tin  or  sheet  iron  is  placed 
on  top  of  the  chimney  the  fire  will 
keep  over  night.  The  furnace  I  made 
is  15  in.  high. — Contributed  by  Horace 
Cubberly,  1509  Central  Ave.,  Kansas 
City,  Mo. 

m one  is  shown 

the  accompany- 
ing sketch.  Place 

the  square 
against  the 
straight  edge  of 
a  plank  as  shown 
and  draw  a  line 

along  the  edge  of 

the  square.  Ee- 
verse  the  position  as  shown  by  the 
dotted  lines  and  redraw  the  line.  The 
two  lines  should  coincide. — Contrib- 

uted by  Carson  Birkhead,  Indianola, 
Miss. 

Tribute  to  the  Stationary  Engineer 

If  the  air  had  been  as  good  a  con- 
ductor of  electricity  as  copper,  says 

Prof.  Alfred  Daniell,  we  would  prob- 
ably never  have  known  anything  about 

electricity,  for  our  attention  would 
never  have  been  directed  to  it. 

In  an  address  to  an  association  of 

stationary  engineers,  the  Hon.  H.  V. 
McChesney  said: 

"I  know  something  of  the  character 
of  the  work  of  a  stationary  engineer, 
and  that  it  is  not  in  the  limelight  of 
the  public  gaze  like  that  of  the  man 
who  runs  a  locomotive.  Usually  great 
walls  hide  you  from  the  public  gaze. 
Your  work  is  not  spectacular,  yet  who 
shall  say  that  because  of  that  it  con- 

tributes any  the  less  to  the  world's 
progress,  or  the  comfort  and  happiness 
of  the  race?  There  is  a  quiet  dignity 

about  the  stroke  of  a  powerful  station- 
ary engine  and  the  noiseless  revolution 

of  the  great  fly-wheel  that  commands 
respect.  To  me  it  somehow  seems  to 
be  typical  of  the  great  moral  and 
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patriotic  strength  of  the  republic  that 
we  all  love  so  well.  In  the  mills,  the 
factories,  the  foundries  and  machine 

shops  of  this  country  these  great  en- 
gines responding  to  your  trained  touch, 

turn  the  raw  material  of  the  field  and 
mines  into  the  finished  product  of 
commerce.  Thus  your  work  commands 

the  admiration  of  all." 

A  Portable  Dark- Room 

Many  amateur  photographers  who 
cannot  have  a  regular  dark-room  will 
find  the  device  here  illustrated  very 
useful  and  convenient.  If  desired  it 

may  be  constructed  so  as  to  allow  fold- 
ing up  when  not  in  use,  by  using 

hinges  at  A  and  B  and  making  the 
sides  flexible. 

The  bottom  and  frame  are  made  of 
wood  and  the  walls  are  constructed  of 

light-proof  cloth,  formed  by  gluing 
black  paper  between  two  pieces  of  black 
cloth.  The  back  should  be  full  enough 
to  allow  plenty  of  room  for  the  oper- 

ator and  the  cloth  should  be  tied  se- 
curely around  his  waist  to  exclude 

every  possible  ray  of  light. 
It  is  well  to  paint  the  whole  interior 

a  dull  black,  so  that  any  small  leakage 
of  light  will  not  be  reflected.  The 
ventilating  tube  and  drain  pipe  should 
be  bent  as  shown,  to  exclude  the  light, 
and  the  ruby  glass  should  be  carefully 
fitted  for  the  same  purpose.    It  is  also 

Developing  Plates  In  Portable  Dark-Room 

desirable  to  have  a  hinged  shutter,  S, 
to  cover  the  ruby  glass  while  waiting 
for  the  plate  to  develop.  This  is  to 
prevent  any  unnecessary  exposure  to 
the  ruby  light,  as  any  light,  no  matter 
how  colored  or  subdued,  has  some  effect 
on  the  sensitive  plate  or  film.  The 
drain  pipe  shown  on  this  outfit  may  be 
omitted  if  desired,  although  it  is  con- 

venient at  times  and  gives  a  better 
circulation  of  air. — Contributed  by 
Stewart  H.  Leland,  Box  526,  Lexing- 

ton, 111. 

Handy  Blacksmith  Tongs 

A  pair  .of  tongs  for  handling  all 
kinds  of  stock,  round,  square,  octagonal 
and  flat,  is  made,  as  shown  in  the 
accompanying  engraving.    The  lower 

Handy  for  All  Kinds  of  Stock 

jaw  is  divided  or  forked,  as  shown, 
while  the  upper  jaw  is  V-shaped. 
These  tongs  are  made  the  same  as  the 
ordinary  style  tongs,  except  that  the 
lower  jaw  is  flattened  and  then  split. 
It  will  probably  require  more  stock  for 
this  than  in  the  ordinary  jaw,  and  will 
need  to  be  allowed  for  when  cutting  the 
stock.  It  is  understood,  says  a  corre- 

spondent of  the  American  Blacksmith, 
that  these  tongs  must  fit  the  work  the 
same  as  ordinary  tongs. 

Device  for  Hanging  a  Door 

A  very  useful  device  for  lifting 
heavy  articles,  setting  up  or  leveling 
furniture  and  especially  for  hanging  or 
unhanging  a  door  is  made  from  a  1-in. 
strip  of  hard  wood  about  3  in.  wide. 
Nail  a  1-in.  cleat  across  it  about  3  in. 
from  one  end  and  bevel  this  end  from 
the  cleat  side  across  the  end.  The  strip 
should  be  at  least  18  in.  long.  An  oak 
barrel  stave,  by  the  way,  is  good  for 
the  purpose.  In  using  put  the  beveled 
end  under  the  door  or  whatever  is  to 
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be  raised.  Then  step  on  the  other  end 
of  the  lever,  the  fulcrum  being  the 
cleat,  which  is  of  course  on  the  under 
side.  Do  not  use  your  whole  weight 
if  the  hinge  sticks,  but  give  it  a  num- 

ber of  light  jerks,  teetering  the  lever 
up  and  down.  The  lever  should  be 
placed  as  near  the  hinge  edge  of  door 
as  possible.  This  leaves  both  hands 
free  to  manage  the  door.  In  hanging 
a  door  let  it  rest  on  the  beveled  end  of 
the  lifter  and  raise  it  with  the  foot  on 
the  lever  end  until  it  is  high  enough 
to  clear  the  pins  guiding  it  to  place 
with  the  hands  and  then  letting  up  on 
the  lever. — Contributed  by  Dr.  Chas. 
Everett  Warren,  North  Easton,  Mass. 

 ♦  •  ♦  

To  Increase  the  Area  of  a  Rectangle 

In  the  January  number  I  noticed  an 
article  describing  a  method  of  covering 
a  12-in.  square  hole  with  a  9-in.  by 
16-in.  board.    The  following  diagram 
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2 
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not  only  shows  how  to  saw  a  rectangu- 
lar board  so  as  to  form  a  square,  but 

also  shows  how  to  increase  the  area. 

On  a  piece  of  heavy  drawing  paper, 
lay  out  accurately  a  perfect  rectangle, 
5J  in.  long  and  2  in.  wide,  having  an 
area  of  10J  sq.  in.  Cut  the  rectangle 
in  four  pieces,  according  to  the  dia- 

gram, and  mark  the  dimensions  on 
each  piece  as  shown.  Then  match  the 
pieces  together  to  form  a  3J-in.  square, 
thus  producing  10&  sq.  in.  from  10-| 
sq.  in. 

This  operation  may  perhaps  suggest 
great  possibilities  to  the  minds  of 
many  readers. — Contributed  by  G.  D. 
Woodruff,  Chicago. 

 ♦  •  ♦  
Flames  and  currents  of  very  hot  air 

are  conductors  of  electricity  and  will 
discharge  an  electrified  body. 

A  Sheet  Metal  Carrier 

The  shop  which  is  equipped  with 
small  conveniences  for  facilitating 
work  and  reducing  the  labor  is  apt  to 

cheapen  substantially  the  cost  of  pro- 
duction, says  a  correspondent  of  the 

Metal  Worker.  Those  who  have  had 
occasion  to  work  on  large  sheets,  either 

Sheet  Metal  Carrier 

to  punch  them  for  riveting  or  to  cut 
them  to  shape  with  shears  where  the 
assistance  of  a  helper  is  required,  know 
what  a  tiresome  task  this  sometimes 
becomes.  Tiresome  alike  to  the  helper 
who  is  holding  the  weight  of  the  sheet 
and  to  the  workman  who  must  manipu- 

late it  under  a  punch,  shear  or  some 
other  tool.  For  this  kind  of  work  a 
carrier,  such  as  the  one  illustrated,  has 
many  advantages.  It  consists  of  a  long 
trestle  like  the  carpenters  use,  in  the 
top  of  which  at  close  intervals  are 
large,  easy  running  turning  casters. 
These  trestles  are  made  of  a  suitable 
height  to  carry  work  in  punching, 
shearing  or  along  the  bench  on  which 
the  workman  is  engaged,  and  the  sheets 
are  held  rigidly  at  the  proper  height 
and  level,  but  can  be  moved  with  little 
exertion. 

How  to  Sharpen  a  Lawn  Mower 

Since  nearly  all  lawn  mowers  are 
constructed  on  similar  principles,  re- 

move the  outer  drive  wheels,  change 
the  pinions  and  replace  the  wheels. 
This  causes  the  cutter  to  rotate  back- 

wards when  the  drive  wheels  revolve. 
Then  raise  the  stationary  cutter  by 
tightening  the  front  bolts.  Form  a 
thick  paste  of  powdered  emery  and 
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oil,  and  apply  to  the  revolving  cutter. 
To  sharpen,  simply  turn  one  of  the 
drive  wheels,  and  in  a  short  time  the 

cutters  will  have  perfect  edges. — Con- 
tributed by  Clifford  R.  Wolf,  127  W. 

Nixon  St.,  Cincinnati,  O. 

Table  of  Contrasting  Colors 

The  following  table  is  familiar  to 
painters,  but  for  beginners  or  those 
having  occasion  to  select  colors  for 
their  house  it  will  be  found  useful : 

Table  of  Contrast. 
Yellow  contrasts — 

Purple,  Eusset  and  Auburn. 
Eed  contrasts — 

Green,  Olive  and  Drab. 
Blue  contrasts — 

Orange,  Citrine  and  Buff. 
Table  of  Harmony. 

Yellow  harmonizes  with — 
Orange,  Green,  Citrine,  Eusset,  Buff 

and  Drab. 
Eed  harmonizes  with — 

Orange,     Purple,     Eusset,  Citrine, 
Auburn  and  Buff. 

Blue  harmonizes  with — 
Purple,  Green,  Olive,  Citrine,  Drab 

and  Auburn. 

To  Make  a  Solid  Auto  Tire 

In  cases  of  emergency  a  very  good 
substitute  for  the  pneumatic  inner  tube 
of  an  auto  tire  can  be  made  as  follows : 

Take  a  quantity  of  ordinary  garden 
hose,  not  too  badly  worn,  and  cut  it 
into  lengths  just  long  enough  to  go 
once  around  the  rim  on  the  inside  of 

the  tire  casing.  Through  each  short 
length  of  hose  draw  a  piece  of  rope 
sufficiently  large  to  fit  it  snugly. 

After  these  are  ready,  take  four  or 
five  (depending  on  the  size  of  the  hose) 
and  bind  them  together  with  stout  cord 
from  end  to  end.  This  bundle  must 

then  be  wrapped  tightly  with  a  strip 
of  old  carpet  or  burlap.  Enough  of 
this  material  is  put  on  to  make  the 
entire  bundle  fit  snugly  into  the  outer 
casing.  It  is  then  ready  to  be  applied 
to  the  wheel  in  the  usual  manner.  Be 

careful  to  make  the  ends  come  together 
closely,  and  to  have  it  fit  the  casing 
very  snug. 

After  the  tire  has  been  used  for  a 

short  time,  take  out  the  filling  and  add 
more  carpet  or  burlap.  This  will  keep 
it  up  to  the  size  of  the  casing,  and 
prevent  unnecessary  wear.  I  used  one 
of  these  home-made  tires  recently  while 
the  good  one  was  being  repaired,  and 

always  carry  one  in  my  auto. — Con- 
tributed by  Dr.  N.  K.  Gordon,  Spring- 

field, 111. 
 ♦  •  ♦  

Testing  Constructions  with  a  Hy= 
drostatic  Level 

A  Massachusetts  man  who  was  hav- 

ing a  60  by  100-ft.  shop  erected  wished 
to  test  the  accuracy  of  construction. 
At  each  corner  of  the  walls  he  placed 

a  water  pail  and  also  placed  one  mid- 
way of  each  100  ft.  wall.  Then  he 

placed  100  ft.  of  piping  midway  be- 
tween the  two  rows  of  pails  and  ran 

branch  pipes  from  it  crosswise  to  con- 
nect each  pair  of  pails  with  the  main 

pipe  line  and,  through  this,  with  the 
other  pails.  Water  was  poured  into  the 
system  and  when  the  liquid  assumed 
its  level  in  the  six  pails,  says  the 
American  Machinist,  it  was  found  that 

one  corner  of  the  building  was  one- 
quarter  inch  low.  The  leveling  instru- 

ment previously  used  was  then  tested 
and  found  to  be  slightly  defective. 

 ♦  •  ♦  
To  Make  a  Ghost  Picture 

Drape  the  subject  in  a  sheet  and 

photograph  him  against  a  plain  back- 
ground out-of-doors.  Give  only  two- 

thirds  the  time  necessary  for  a  normal 
exposure,  says  the  Photographic  Times. 
Remove  the  subject,  and  then,  without 
changing  the  camera,  expose  the  same 
plate  at  the  background  for  the  re- 

maining third  of  the  time.  If  the 
background  has  some  prominent  lines 
in  it,  such  as  a  fence,  a  gate,  or  tree, 
the  effect  will  be  greater.  The  ghost 
will  appear  nearly  transparent. 

 ♦  •  ♦  

The  first  distillery  for  the  manufac- 
ture of  denatured  alcohol  opened  at 

Peoria,  111.,  December  1.  The  plant's 
capacity  is  8,000  bu.  a  day,  or  about 
40,000  gal. 
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Practical  Mechanical  Movements 

PART  TWO 

The  following  completes  the  inter- 
esting list  of  practical  mechanical 

movements  as  shown  in  the  accom- 
panying illustrations : 

47.  Link-motion  for  locomotives. 
The  slotted  link  is  moved  up  and 
down  over  the  wrist-pin  block  by  the 
lever  and  connecting  rod;  the  lever, 
locking  in  the  toothed  sector,  allow- 

ing for  a  close  connection  to  the  valve 
stem  by  a  lever  and  short  connecting 
rod. 

48.  Valve-motion  and  reversing- 
gear.  The  slotted  link  receives  a  rock- 

ing motion  from  the  eccentrics  and 
rods,  and  is  thrown  from  its  center 
either  way  for  forward  or  backward 
motion  of  the  engine  by  the  lever  se- 

cured thereto. 

49.  Safety  stop  for  elevators.  When 
the  cable  breaks,  the  bow  spring  will 
force  the  plungers  secured  to  the  bell- 
crank  levers  outward  into  engagement 
with  the  racks. 

50.  Mangle-rack,  guided  by  rollers 
and  driven  by  a  lantern  half  pinion. 
The  long  teeth  in  the  rack  act  as 
guides  to  insure  a  tooth  mesh  at  the 
end  of  each  motion. 

51.  Breast-wheel.  The  power  of 
this  wheel  equals  about  forty  per  cent 
of  the  value  of  the  waterfall  flowing 
through  the  gate. 

52.  Single-acting  pumping-beam. 
Parallel  motion  is  received  from  a  sec- 

tor beam.  The  cylinder  is  open  and 
the  piston  is  lifted  by  the  weight  of 
the  pump  rods  on  the  other  end  of 
the  beam.  Movement  of  the  piston  is 
reversed  by  atmospheric  pressure. 

53.  A  gyroscope  or  rotascope.  The 
outer  ring  is  fixed  to  a  stand.  The 
intermediate  ring  is  pivoted  vertically 
therein.  The  inner  ring  is  fixed  in 
the  intermediate  ring  at  right  angles 
thereto,  and  the  globe  is  pivoted  at 
right  angles  to  the  inner  ring. 

54.  Wheel-work  used  in  the  base  of 
a  capstan.  The  central  gear  is  fast 
to  the  shaft.  The  intermediate  pinions 

are  loosely  mounted  upon  a  frame 
secured  to  the  drum.  The  gear 
ratchet  ring  runs  on  the  shaft. 

55.  Scroll  gears.  For  increasing  or 
decreasing  the  speed  gradually  dur- 

ing one  revolution. 
56.  Pantograph.  For  reducing  or 

enlarging  copies  of  drawings.  The 
free  ends  of  the  arms  are  provided 
with  drawing  instruments  which  are 
adjustable.  The  point  of  connection 
between  the  two  intermediate  arms  is 
fixed. 

57.  Diagonal  catch  and  hand  gear 
used  in  large  blowing  and  pumping 

engines. 
58.  Ball  and  socket  tube  joint. 
59.  Toe  and  lifter  working  puppet 

valves  in  steam  engines.  The  lower 
arm  or  toe  is  secured  to  a  rock  shaft 
operated  from  the  engine  shaft  and 
is  adapted  to  raise  and  lower  the  lift 
or  upper  arm  which  is  secured  to  the 
valve  rod. 

60.  A  rotary  engine.  This  engine 
has  two  abutments  and  two  inlet  and 
exhaust  ports. 

61.  A  horse-power  tread- wheel. 
The  horse  is  placed  below  the  shaft 
and  between  the  spokes  which  are  ar- 

ranged at  the  sides  of  the  wheel. 
62.  A  four-way  cock. 
63.  A  swape,  or  New  England 

sweep.  The  weighted  end  of  the  pole 
overbalances  the  bucket  so  as  to  di- 

vide the  labor  of  lifting  the  water. 

64.  Ordinary  screw-propeller. 
65.  Chain-pump. 
66.  Rotary  engine,  in  its  simplest 

form. 

67.  Hydraulic  ram.  The  "Mont- 
golfier"  idea  for  a  fountain  supplied 
by  a  water  ram. 

68.  Means  whereby  rectilinear  mo- 
tion of  variable  velocity  is  imparted 

to  a  vertical  bar  by  turning  a  shaft 
having  a  curved  slotted  arm  thereto. 

69.  Friction  gear.  Variable  speed 
is  obtained  from  the  pair  of  cone  pul- 

leys, one  of  which  is  the  driver.  The 
intermediate  double-facer  friction  pin- 

ion is  moved  from  one  end  to  the 
other  of  the  cones. 

7Q.  Barker  wheel.    The  reaction  of 
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the  water  escaping  from  the  tangen- 
tial orifices  at  the  ends  of  the  arms 

under  the  pressure  of  the  water-head 
in  the  hollow  shaft  gives  impulse  to 
the  wheel. 

71.  "Root"  rotary  blower.  The  ex- 
tended surface  of  the  periphery  of  the 

wheels  allows  them  to  run  loosely  ,  in 
the  shell  without  friction,  and  with 
very  small  loss  by  air  leakage. 

72.  An  elastic  wheel  having  a  steel 
spring  tire  with  jointed  spokes. 

73.  Globoid  spiral  gear-wheels. 
The  revolution  of  the  globoid  gear 
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gives  a  variety  of  differential  motions 
to  the  spur  gear,  as  it  swings  between 
the  limits  practicable  with  the  globoid 
teeth. 

74.  Ratchet  head  with  spring  pawls. 
75.  Means  for  transmitting  rotary 

motion  to  an  oblique  shaft  by  means 
of  contracting  drums  having  concave 
faces. 

76.  A  reversing  movement  for  a 
pump  valve.  The  piston  rod  trip  car- 

ries the  ball  frame  beyond  the  level, 
when  the  ball  rolls  across  and  com- 

pletes the  valve  throw. 
77.  Multiple  speed-gear  in  line  of 

shaft.  The  small  intermediate  gear  is 
secured  to  the  small  shaft.  The  cen- 

tral intermediate  gear  is  secured  to 

the  large  shaft,  while  the  large  inter- 
mediate or  end  gear  is  fixed  to  the 

bearing.  The  side  beveled  pinions 
are  revoluble  with  the  large  shaft. 
With  this  device  speed  may  be  in- 

creased or  decreased  on  a  continuous 

line  of  shafting  according  to  the  rela- 
tive number  of  teeth  in  the  different 

gears. 
78.  Toggle  joint  cam  movement, 

for  throwing  out  a  number  of  grips 
at  once,  by  the  movement  of  the 
jointed  ring  within  the  disk. 

79.  Anchor  escapement  for  clocks. 
80.  Cam-bar  valve-movement.  The 

horizontal  movement  of  the  cam  bar 
by  the  bell  crank  lever  alternately 
moves  the  two  valves. 

81.  Double  acting  lift  and  force 
pump. 

82.  Rack  and  pinion  movement  for 
tracing  spiral  grooves  on  a  cylinder. 

83.  Right  angle  shaft  coupling.  A 
number  of  right-angle  steel  rods  move 
freely  in  perforated  guide  flanges  on 
the  ends  of  shafts  that  are  arranged 

at  right  angles.  In  this  manner  mo- 
tion may  be  imparted  from  one  shaft 

to  the  other. 

84.  Grooved  friction-gearing. 
85.  Revolving  rapid  blow-hammer. 
86.  Rotary  multi-cylinder  engine. 

The  cylinders  revolve  with  the  fly- 
wheel and  the  crank  to  which  the  pis- 

tons are  secured  is  eccentric  thereto. 

87.  Pendulum  water-lift, 

88.  Means  whereby  a  rectilinear  vi- 
brating motion  may  be  imparted  to  a 

spindle  having  an  endless  worm  gear, 

by  a  spur-gear  sector. 
89.  Mangle-wheel  with  equal  mo- 

tion forward  and  return.  The  end  of 
the  shaft  of  the  pinion  is  slidably 

mounted  within  the  groove  and  re- 
tains said  pinion  in  mesh. 

90.  Tin-tooth  wheel  and  pinion. 
91.  Disk  shears. 

Fastening  Corrugated  Sheet=Iron 

Roofs 

Roofs  of  sheds  and  other  structures 

requiring  lightness  of  construction 
combined  with  fire-resisting  qualities 
are  often  made  of  a  combination  of 

structural  steel  shapes  with  a  corru- 
gated iron  roof  attached  directly  to 

the  steel,  says  the  Metal  Worker.  In 
this  way  a  roof  can  be  obtained  which 
is  made  entirely  of  metal  that  can  be 

easily  removed  if  occasion  should  re- 
quire. It  often  happens,  though,  that 

there  are  no  adequate  means  for  fast- 
ening sheets  to  the  iron.  Of  course, 

if  the  sheets  were  riveted  directly  to 

the  angle  irons,  the  expansion  and  con- 
traction would  tend  to  make  the  rivet 

hole  enlarge  continually.  In  the  ac- 
companying illustration  is  shown  a 

tvpe  of  fastening  which  has  been 
found  to  work  satisfactorily  in  many 
cases  where  corrugated  sheets  were 
fastened  to  iron  angles.  A  piece  of 
trap  iron  is  riveted  at  one  end  to  the 
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ridge  of  the  corrugation  on  the  under 
side  and  passed  under  the  angle  iron 
and  then  again  riveted  to  the  ridge  of 
the  corrugation  at  the  other  end.  In 
this  way  expansion  of  the  sheet  is  al- 

lowed for  and  at  the  same  time  there 
is  little  or  no  danger  of  water  passing 
through  the  rivet  hole.  With  roofs  of 
this  character  it  is  often  the  practice 
to  make  the  span  between  purlins  of 
considerable  length,  as  the  corruga- 

tions give  to  the  roof  a  stiffness  which 
will  support  a  fairly  heavy  weight  of 
snow. 

Water  Power  for  Central  Generators 

Any  telephone  exchange  using  hand 
generators  for  ringing  up  subscribers, 
will  find  a  water  motor  much  more 

Operating  a  Water  Motor 

convenient,  as  the  operator  only  needs 
to  press  the  foot  lever  to  ring  up  and 
the  bell  will  continue  ringing  as  long 
as  the  lever  is  held  down.  Another 

advantage  is  that  the  motor  and  gen- 
erator may  be  placed  at  some  distance 

from  the  switchboard,  thus  doing 
away  with  all  noise. — Contributed  by 
Ora  S.  Harmas,  Fennimore,  Wis. 

How  to  Paint  a  Buggy  in  a  Small Shop 

Many  a  painter  is  sometimes  at  his 

wits'  ends  just  how  to  handle  certain 

work  in  his  rather  small  shop,  says 
the  Canadian  Implement  and  Vehicle 
Trade.  If  he  takes  time  to  study  out 
the  right  plan  he  will  have  no  trouble. 
Say,  for  instance,  the  job  is  a  buggy 
— first  take  off  the  shafts,  then  block 
the  front  and  rear  axle  up  in  the  part 
of  the  shop  where  they  can  have  the 
best  light.  Then  dust  out  the  lining 
of  the  top  and  sponge  off  the  rubber 
or  leather  and  clean  the  bows  and  the 
shifting  rail.  The  cushion,  carpet,  side 
curtains  and  storm  aprons  should  be 
removed  to  the  platform  and  cleaned. 
Then,  wash  out  the  inside  of  the  body. 
The  wheels  having  been  removed, 
wipe  off  the  axle  arms  with  strips  of 
burlap.  Clean  all  the  grease  spots, 
using  a  piece  of  cloth  saturated  with 
turpentine,  dipped  in  a  little  pumice 
stone  to  quicken  the  work.  Rub  the 
body  over  lightly  with  pumice  and 
felt.  This  removes  the  grease  spots, 
dirt,  etc.,  and  makes  the  surface  ready 
for  the  varnish.  One  mistake  some 
painters  make  is  to  touch  up  too  many 
and  too  unnecessary  places.  Touch 
up  only  where  required  and  in  doing 
so  touch  the  right  spot  without  smear- 

ing the  surrounding  surface.  Mix 
the  match  color  to  dry  with  a  gloss 
sufficient  to  reflect  more  light  than 
it  absorbs.  When  dry  color  will  not 
have  changed  from  its  appearance, 
when  first  applied. 

Handy  Small  Screwdriver 

A  handy  small  screwdriver  with  a 

good  "grip"  is  made  as  shown  in  the 
sketch  from  3/32-in.  steel  wire,  about 
4  in.  long,  says  Machinery.    Part  A  is 

A  , 

y  Milled  Surface 

Has  a  Good  Grip 

made  of  brass  \  in.  in  diameter  and  & 
in.  thick,  knurled  on  the  edge.  The 
cup  piece,  B,  is  of  brass,  also,  dished  as 
shown. 
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FIRELESS  COOKER  FOR  U.  S.  ARMY 

Keeps  Foods  Hot  All  Day  in  Zero  Weather 

The  greatest  improvement  in  years, 
and  perhaps  in  the  entire  history  of  the 
commissary  department  of  the  U.  S. 
Army,  has  been  achieved  by  Maj. 
A.  W.  Davis,  purchasing  officer  at  St. 
Louis.  The  idea  had  been  experi- 

mented with  for  months,  when  Major 
Davis  was  assigned  the 
task  of  perfecting  it.  The 
army  fireless  cooker  is  a 
more  valuable  acquisition 
in  many  ways  than  even 
some  new  brand  of 

powder. 
None  but  the  soldier 

knows  the  weariness  of 

waiting  often  three  hours 
for  the  evening  meal  to 
be  cooked,  at  the  close  of 

an  all  day's  march  during which  he  has  fed  on  hard 
tack  and  cold  water.  In 
times  of  war  the  smoke 

from  a  camp  fire  would 
betray  the  presence  of  a 
company  whose  success  depended  large- 

ly on  secrecy  of  movement,  and  then  the 
soldier  may  have  to  subsist  for  several 
days  at  a  time  entirely  on  cold  rations. 
All  this  is  to  be  changed.  No  matter 
how  long  the  march,  how  cold  the 
weather  or  how  exposed  the  camp,  when 
the  order  to  halt  is  given  a  hot  meal  of 
meat,  vegetables  and  coffee  can  be 
served  within  10  minutes. 

The  fireless  cooker  is  an  aluminum 
cylinder  covered  with  several  layers  of 
wood  veneer  between  which  is  packed 
magnesia.  The  covers  fasten  on  so 
tightly  the  contents  are  hermetically 
sealed.  The  kettle  is  26^  in.  high, 
17^  in.  in  diameter  and  when  filled 
with  food  weighs  only  150  lb.  Two  of 
them  can  be  packed  by  one  mule,  and 
one  kettle  contains  a  hearty  meal  for 
a  hungry  company  of  85  men.  The 
process  is  simple :  Just  before  break- 

ing camp  the  uncooked  food  is  placed 
in  the  kettle  and  heated  to  212°. 
The  cover  is  then  screwed  on  and  the 

kettle  placed  in  the  jacket.  The  con- 
tents will  be  ready  to  eat  in  6  hours 

and  will  remain  warm  for  24  hours. 
In  a  severe  test  one  of  the  cookers  was 
heated  and  put  in  a  cold  storage  where 

the  temperature  was  5°  below  zero, and  when  taken  out  after  16  hours  had 

To  Provide  Quick  Meals  for  an  Army 

a  temperature  of  106°.  The  quality  of the  food  is  also  greatly  improved  by 
the  process. 

 »  •  ♦  
AUTOMATIC  ELECTRIC  PUMPS 

FOR  RAILROAD  WORK 

One  of  the  large  railroads  has  put 
in  an  automatic  pumping  outfit  for 

filling  a  locomotive  wa- 
ter tank.  The  work  is 

done  with  electric  mo- 
tors taking  current  from 

an  electric  power  com- 
pany. When  the  water  in 

the  tank  falls  to  a  certain 

level  the  pumps  start  au- 
tomatically and  stop 

when  the  tank  is  nearly 
full.  This  arrangement 
enables  a  constant  water 

supply  whether  drawn 
upon  seldom  or  frequently,  and  with 
no  attention  except  inspection  and  oil- 

ing two  or  three  times  a  month. 
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FOUNDRY  WORK  AT  HOME 

Part  II=-How  to  Make  a  Mold 

Having  finished  making  the  flask  and  other  equip- 
ment, as  described  in  a  previous  chapter,  everything 

will  be  ready  for  the  operation  of  molding.  It  would 
be  well  for  those  who  have  never  had  any  experience 
in  this  line,  to  visit  a  small  brass  foundry,  where 
they  can  watch  the  molders  at  work,  as  it  is  much 
easier  to  learn  by  observation ;  but  they  must  not 
expect  to  make  a  good  mold  at  the  first  trial.  The 
first  attempt  usually  results  in  the  sand  dropping 
out  of  the  cope  when  it  is  being  lifted  from  the 
drag,  either  because  of  insufficient  ramming  around 
the  edges  or  because  the  sand  is  too  dry. 

A  good  way  to  tell  when  the  sand  is  moist  enough 
is  to  squeeze  it  in  the  hand.  If  it  forms  into  a  cake 
and  shows  all  the  finger  marks  it  has  a  sufficient 
amount  of  moisture,  but  if  it  fails  to  cake  and  crum- 

bles up  it  is  too  dry.  An  ordinary  watering  pot  will 
be  found  useful  in  moistening  the  sand,  but  care 
should  be  taken  not  to  get  it  too  wet,  or  the  hot 
metal  coming  in  contact  with  it  when  the  mold  is 
poured  will  cause  such  rapid  evaporation  that  the 

mold  will  "boil"  and  make  a  poor  casting.  A  little 
practice  in  this  operation  will  soon  enable  the  molder 
to  determine  the  correct  amount  of  moisture. 

When  molding  with  sand  for  the  first  time  it  will 
be  necessary  to  screen  it  all  before  using  it,  in  order 
to  remove  the  lumps,  and  if  water  is  added  the  sand 
should  be  thoroughly  shoveled  until  the  moisture  is 
evenly  distributed.  The  sand  is  then  ready  for 
molding. 

The  operation  of  making  a  mold  is  as  follows: 

The  lower  half  of  the  flask,  or  "drag,"  and  the 
pattern  to  be  molded  are  both  placed  on  the  cover 
board  as  shown  at  A.  A  quantity  of  sand  sufficient 
to  completely  cover  the  pattern  is  then  sifted  into  the 
drag,  which  is  then  filled  level  with  the  top  with  un- 

screened sand.  This  is  rammed  down  slightly  with 
the  rammer  and  then  more  sand  is  added  until  it 
becomes  heaped  up  as  shown  at  B.  It  is  then 
rammed  again  as  before. 

It  is  impossible  to  describe  just  how  hard  a  mold 
should  be  rammed,  but  by  observing  the  results  the 
beginner  can  tell  when  a  mold  is  too  hard  or  too 
soft  and  thus  judge  for  himself.  If  the  sand  falls 
out  of  the  flask  when  lifting  the  cope,  or  if  it  opens Making  a  Mold 
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up  or  spreads  after  it  is  poured,  it 
shows  that  the  mold  has  been  rammed 
too  little,  and  if  the  surface  of  the 
sand  next  to  the  pattern  is  cracked  it 
shows  that  the  mold  has  been  rammed 
too  hard.  It  will  be  found  that  the 

edges  of  the  mold  can  stand  a  little 
more  ramming  than  the  middle.  In 
finishing  the  ramming,  pound  evenly 
all  over  the  surface  with  the  blunt  end 
of  the  rammer. 

After  ramming,  scrape  off  the  sur- 
plus sand  with  a  straight-edged  stick, 

as  shown  at  C,  and  scatter  about  -fe  in. 
of  loose  sand  over  the  surface  for  a 

good  bearing.  Place  another  cover 
board  on  top,  as  shown  at  D,  and  by 

grasping  with  both  hands,  as  shown, 
turn  the  drag  other  side  up.  Remove 

the  upper  cover  board  and  place  the 

upper  half  of  the  flask,  or  "cope/'  in 
position,  as  shown  at  E. 

In  order  to  prevent  the  two  layers 
of  sand  sticking  together,  the  surface 
of  the  sand  at  E  should  be  covered 

with  coal  dust.  This  is  done  by  shak- 

ing the  coal  dust  bag  over  the  flask, 
after  which  the  dust  on  the  pattern 

may  be  removed  by  blowing.  The 
cope  is  then  filled  with  sand  and 
rammed  in  exactly  the  same  manner  as 
the  drag. 

After  the  ramming  is  done  a  num- 
ber of  vent  holes  are  made,  as  shown  at 

F,  from  the  surface  of  the  mold  to  the 
pattern,  in  order  to  allow  the  escape 
of  air  and  steam  when  the  mold  is  be- 

ing poured.  These  vent  holes  may  be 
made  by  pushing  a  wire  about  the  size 
of  a  knitting  needle  down  through  the 
sand  until  it  touches  the  pattern.  The 

"sprue,"  or  pouring-hole,  is  next  cut, 
by  means  of  the  sprue  cutter  shown  at 
the  right,  which  consists  of  a  piece  of 
thin  brass  or  steel  tubing  about  f  in.  in 
diameter. 

Now  comes  the  critical  part  of  the 
molding  operation — that  of  lifting  the 
cope  from  the  drag.  It  is  here  that 
the  amateur  often  becomes  discouraged, 
as  the  sand  is  liable  to  fall  out  of  the 
cope  and  spoil  the  mold,  but  with  a 
little  practice  and  patience  the  molder 

can  lift  the  cope  every  time  without 
breaking  it,  as  shown  at  G. 

The  next  operation  is  that  of  cutting 
the  gate,  which  carries  the  molten  metal 
from  the  sprue  to  the  opening  left  by 
the  pattern.  This  is  done  with  a 
spoon,  a  channel  being  cut  about  f  in. 
wide  and  about  J  in.  deep.  The  pat- 

tern is  then  drawn  from  the  mold,  as 

shown  at  H,  by  driving  a  sharp-pointed 
steel  rod  into  the  pattern  and  lifting  it 
from  the  sand.  When  a  metal  pattern 
is  used  a  thread  rod  is  used,  which  is 

screwed  into  a  tapped  hole  in  the  pat- 
tern. Before  drawing  it  is  well  to  tap 

the  drawing-rod  lightly  with  another 
larger  rod,  striking  it  in  all  directions 
and  thus  loosening  the  sand  slightly 
from  the  pattern.  Some  molders  tap 
the  pattern  gently  when  withdrawing, 
as  shown  at  H,  in  order  to  loosen  any 
sand  which  has  a  tendency  to  stick. 

After  drawing  the  pattern,  place  the 
cope  back  on  the  drag,  as  shown  at  J. 
Place  a  brick  or  other  flat,  heavy  object 
on  top  of  the  mold  above  the  pattern, 
to  prevent  the  pressure  of  the  melted 
metal  separating  the  two  halves  of  the 
mold,  and  then  pour.  The  operations 
of.  melting  and  pouring  will  be  de- 

scribed in  the  next  chapter. 

Battery  Switch 

In  cases  where  batteries  are  used  in 
series  and  it  is  desirable  to  change  the 

strength  and  direc- 
tion of  the  current 

frequently,  the  follow- 
ing device  will  be 

found  most  conveni- 
ent. In  my  own  case 

I  used  four  batteries, 

but  any  reasonable 
number  can  be  used. 

Eeferring  to  the  fig- 
ure, it  will  be  seen 

that  by  moving  the 
switch,  A,  toward  the 

left  the  current  can  be  reduced  from 
four  batteries  to  none,  and  then  by 
moving  the  switch,  B,  toward  the  right 
the  current  can  be  turned  on  in  the 

opposite    direction    to    the  desired 



252 POPULAR  MECHANICS 

strength.  In  the  various  positions  of 
these  two  switches  the  current  from 

each  individual  cell,  or  from  any  ad- 
jacent pair  of  cells,  may  be  used  in 

either  direction. — Contributed  by  Har- 
old S.  Morton,  3851  Lyndale  Ave. 

North,  Minneapolis,  Minn. 
 ♦  *  ♦  • 

More  Uses  for  Pipe  Fittings 

It  seems  that  the  number  of  useful 
articles  that  can  be  made  from  pipes 

Lamp  Shade  and  Dumb  Bell  Made  from 
Pipe  Fittings 

and  fittings  is  unlimited.  The  sketch 
shows  two  more  that  may  be  added  to 
the  list.  A  and  B  are  front  and  side 
views  of  a  lamp  screen  and  C  is  a 
dumbbell.  The  lamp  shade  is  particu- 

larly useful  for  shading  the  eyes  when 
reading  or  writing  and,  if  enameled 
white  on  the  concave  side,  makes  an 
excellent  reflector  for  drawing  at 
night,  or  for  microscopic  work. 

The  standard  and  base,  which  con- 

sists of  an  ordinary  pipe  flange  bushed 
down  to  receive  the  upright  nipple,  are 
enameled  a  jet  black,  and  if  the  de- 

vice is  to  be  used  on  a  polished  table, 
a  piece  of  felt  should  be  glued  to  the 
bottom.  A  good  way  to  hold  the  fan 
in  the  nipple  consists  in  using  a  small 
wedge. 

The  dumbbells  are  made  of  short 

pieces  of  f-in.  pipe  with  lj-in.  coup- 
lings fastened  to  each  end  by  pouring 

melted  lead  in  the  space  between  the 
pipes  and  the  couplings.  The  appear- 

ance is  greatly  improved  by  enameling 
black,  and  if  desired  the  handles  may 
be  covered  with  leather. — Contributed 
by  C.  E.  Warren,  M.  D.,  North  Easton, 
Mass. 

 »  ♦  ♦  

Optical  Illusions 

By  giving  the  page  a  revolving  or 
rinsing  motion  the  figures  appear  to 
rotate.  The  best  effect  will  be  pro- 

duced by  laying  the  book  down  flat  on 
the  desk  or  table  and  revolving,  first 
in  one  direction  and  then  in  the  oppo- 

site direction,  in  such  a  way  that  any 
given  point  on  the  page  will  describe  a 
circle  of  about  -J  in.  diameter.  Fig.  1 
then  appears  to  rotate  in  the  same 
direction  as  the  revolution ;  Fig.  2  ap- 

pears to  revolve  in  the  opposite  direc- 
tion, and  Fig.  3  appears  to  revolve 

sometimes  in  the  same  direction  and  at 
other  times  in  the  opposite  direction. 

A  curious  effect  can  be  produced  with 
Fig.  1  by  covering  up  Figs.  2  and  3 
with  a  piece  of  plain  paper  and  laying 

O 

Pig.  2  ̂ ^^^
^ Move  Rapidly  with  a  Rinsing  Motion 
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a  coin  or  other  small  object  on  the 

paper.  If  the  vision  is  then  concen- 
trated on  the  coin  or  other  object  while 

same  is  being  revolved,  Fig.  1  will  be 
seen  to  rotate. 

How  to  Make  a  Rain  Gauge 

A  Home=Made  Telephone  Receiver 

A  telephone  receiver  that  will  do 
good  work  and  which  may  be  built  very 
cheaply,  can  be  made  as  follows:  For 

the  case  use  an  or- 
dinary -J-lb.  baking 

powder  box  with  a 
II  piece  of  heavy  wire 

soldered  on  the  in- 
side, in.  from 

the  bottom.  For  the 

magnet  use  a  piece 
of  round  hardened 
steel  about  f  in.  in 
diameter  and  in. 
long.  If  desired,  a 
piece  of  an  old 
round  file  may  be 
used  for  the  magnet 

core,  which  should  be  magnetized  pre- 
vious to  assembling,  either  by  passing 

a  current  of  electricity  around  it,  or 
by  direct  contact  with  another  magnet. 
The  steel  core  should  be  wound  with 
about  250  ft.  of  No.  36  insulated  wire, 
the  ends  of  which  should  be  soldered 

to  a  piece  of  lamp  cord,  passed  through 
a  hole  in  the  bottom  of  the  can  and 
knotted  inside  to  prevent  pulling  out. 

A  disc  of  thin  sheet-iron,  such  as  is 
used  by  photographers  for  tintypes 
(Ferrotype),  should  be  cut  to  the  di- 

ameter of  the  can,  taking  care  not  to 
bend  the  iron.  The  magnet  should 
then  be  placed  in  the  bottom  of  the 
can  in  an  upright  position  and  enough 
of  a  melted  mixture  of  beeswax  and 

resin  poured  in  to  hold  it  in  position. 
While  the  wax  is  still  in  a  plastic 

condition  the  magnet  should  be  located 
eentrally  and  adjusted  so  that  the  end 
will  be  in.  or  less  below  the  level  of 

the  top  of  the  copper  ring. 
After  the  wax  has  hardened  the  disc 

is  slipped  in  and  fastened  tightly  by  a 
ring  of  solder  when  the  instrument  is 
ready  for  use 

An  accurate  rain  gauge  may  be 
easily  constructed  from  galvanized 
iron,  as  shown  in  the  sketch  herewith. 
The  funnel,  A, 

overlaps  and 
rests  on  the 

body,  B,  and  dis- 
charges into  the 

tube,  C,  the  area 
of  which  is  1/10 
that  of  the  top 
of  the  funnel. 

The  depth  of  the 
water  in  C  is 
thus  ten  times 

the  actual  rain- 
fall, so  that  by 

measuring  i  t 
with  a  stick 
marked  off  in 
tenths  of  an 

inch,  we  obtain 
the  result  in 
hundredths  of 
an  inch. 

A  good  size  to  make  the  rain  gauge 
is  as  follows :  A,  8  in.  diameter ;  C, 
2  53/100  in. ;  length  of  C,  about  20  in. 
It  should  be  placed  in  an  exposed  loca- 

tion, so  that  no  inaccuracy  will  occur 
from  wind  currents.  To  find  the  fall 

of  snow,  pour  a  known  quantity  of 
warm  water  on  the  snow  contained  in 
the  funnel  and  deduct  the  quantity 
poured  in  from  the  total  amount  in 
the  tube. — Contributed  by  Thurston 
Hendrickson,  Long  Branch,  N.  J. 

An  experienced  photographer  uses 
blacklead  for  grooves  about  a  camera 
or  holder.  A  small  quantity  is  rubbed 
well  into  the  grooves  and  on  the  edges 
of  shutters  that  refuse  to  slide  easily 
with  gratifying  results.  Care  must  be 
taken  to  allow  no  dust  to  settle  in  the 
holders,  however. 

The  Colorado  river  broke  its  banks 

again  December  9  and  the  Salton  sea 
is  rising  once  more,  reminding  one  of 
Mulligan's  "off  again;  on  again;  otf 

again." 
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REBUILDING  THE  PALACE  HOTEL,  SAN  FRANCISCO 

Remarkable  Construction  that  Refuses  to  Fall  Down 

The  Palace  Hotel,  San  Francisco, 

was  as  well  known  as  the  city.  It 

was  300  ft.  by  225  ft.,  seven  stories 

high  and  a  noble  type  of  the  architec- 
ture of  its  time— 1870. 

Fig.  1  shows  how  it 
looked  after  the  quake 
and  fire.  It  is  now  be- 

ing torn  down,  the  con- 
tractors receiving  $30,- 

000  for  the  work  and  all 

salvage,  estimated  to  be 
worth,  at  least,  $20,000 
more. 

The  building  was  per- 
haps the  most  solid  con- 

struction in  the  city. 
The  brick  were  laid  in  a 
mortar  composed  of  lime 
and  cement,  with  strips 
of  Norway  iron  and  steel 
cables  at  frequent  intervals.  This 
mortar  is  too  hard  to  be  scraped  by  the 
brick  cleaning  machines.  The  sup- 

ports included  100  pillars  weighing  7 
tons  each. 

After  being  cracked  with  dynamite 
sections  of  the  walls  are  pulled  down 

by  big  hoisting  engines  and  1^-in.  steel 
cables  exerting  a  pull  equal  to  the 

The  "Palace"  After  Quake  and  Fire 

strength  of  10,000  men.  Even  then 
the  strips  of  wall  remain  unbroken  on 
the  ground  and  require  picks  and 
sledges  to  loosen  the  bricks.  There  are 
10,000,000  brick  in  the  building  and 
the  debris  will  fill  80,000  wagons. 

Laborers  digging  below  the  surface 
of  the  sidewalk  are  frequently  com- 

pelled to  desist  because  of  fires  which 
are  uncovered.  In  many  places  a 

combination  of  wood,  plaster  and  mor- 
tar had  formed  a  sort  of  charcoal, 

which,  secluded  from  the  air  by  piles 
of  debris,  has  been  smouldering  ever 
since  the  fire — the  18th  of  last  April. 
Boiling  water  and  steam  is  often  found 
in  these  pent  up  places.  The  very 
sand  seems  to  pulse  and  throb  with 
heat,  and  the  crowds  of  laborers  have 
to  be  on  the  constant  lookout  to  avoid 

being  burned  or  scalded. 

Palace"  Partly  Down 

Green  wood  is  a  fairly  good  con- 
ductor of  electricity;  heated  and  dried 

it  becomes  an  insulator ;  baked  to  char- 
coal it  becomes  a  good  conductor,  and 

burned  to  charcoal  it  becomes  an  insu- 
lator again. 



Specify  These  Brands 

Don't  select  your  ROOFING  TIN  on  hear-say. 
Specify  the  weight  of  coating  as  well  as  the  Brand  when  you're  ready  to 

select  your  roof  covering,  and  you'll  get  exactly  what  you  pay  for ;  while 
the  life  of  the  roof  will  depend  largely  upon  the  selection  you  make. 
Our  brands  are  enumerated  below. 

[RETAIN  THIS  FOR  REFERENCE] 

AAAAA 

40  POUNDS  COATING 

AMERICAN 
NUMETHODD 

B 
40  POUNDS  COATING 

M0L0*> 
AAA 

30  POUNDS  COATING 

AMERICAN 
SPECIAL 

15  POUNDS  COATING 

AMERICAN 
IC 

8  POUNDS  COATING 

32  POUNDS  COATING 

First  specify, 

then  watch 
for  these  Brands 

and  you're  sure 
to  get  exactly 

what  you  order 

20  POUNDS  COATING 

AMERICAN 
NUMETHODD 

F 
20  POUNDS  COATING 

^  AAAA  % 
35  POUNDS  COATING 

AMERICAN 
NUMETHODD 

D 
30  POUNDS  COATING 

AA 

25  POUNDS  COATING 

AMERICAN 

EXTRA 
12  POUNDS  COATING 

AMERICAN 
IX 

8  POUNDS  COATING 

American  Sheet  &  Tin  Plate  Company, 

FRICK  BUILDING,  PITTSBURGH,  PA. 
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100  Gallons 
30  Feet 
1  Cent 

Fairbanks-Morse 

Domestic  Water  ^Supply 

V 

Provides  all  the  conveniences  of  city  water 
works  at  moderate  cost. 

Gas,  Gasoline  or  Kerosene  Engines  for  all  purposes  from  2  h.  p.  up. 
Cut  out  complete  advertisement  and  send  to 

Fairbanks,  Morse  (EX  Co. 
Monroe  Street,    Chicago,  111. 

Please  send  me  Illustrated  Catalogue  No.  W  449  Gasoline  Engines. 
I  may  want.  h.  p.  to    . 

Name   Street  No.  
Town     State  

DUTIES  OF  A  LOCOMOTIVE  ENGINEER.— Michael 
Dean,  for  twenty  years  an  engineer,  tells  of  his'  duties  in Railroad  Men.    He  says: 
Our  time  card  shows  twenty  superior  class  trains  that 

we  have  to  keep  clear  of.  To  do  this  with  an  eighty-five 
car  train  requires  good  judgment  and  close  figuring  of  time, 
as  well  as  thorough  familiarity  with  your  engine  and  the 
grades  of  the  division. 
Now,  to  give  an  idea  of  some  of  the  troubles  that  an 

engineer  has  to  contend  with:  On  a  recent  trip  with  sixty- five  loaded  cars,  I  received  a  message  from  the  trainmaster 
asking  the  cause  of  slow  time  I  was  making,  and  this  was 
my  reply:  "Heavy  train,  heavy  head  wind,  nursing  a  hot 
driving  box,  engine  foaming,  and  a  green  fireman."  So you  see  I  had  my  troubles  that  trip. 
An  aggravating  thing  the  engineer  has  to  contend  with 

is  the  fool  who  insists  on  staying  on  the  track  until  the 
bunter  beam  almost  touches  him  and  then  steps  off  and 
gives  you  a  friendly  grin.  It  is  very  trying  on  an  engi- 

neer's nerve,  for  the  time  being,  when  an  accident  occurs that  takes  a  human  life.  One  of  our  old  engineers  on  this 
division  has  had  seventeen  fatal  accidents,  while  I  have 
never,  in  twenty-seven  years  of  active  service  as  fireman 
and  engineer,  injured  either  passenger  or  fellow-employe to  any  appreciable  extent. 

I  was  placed  in  a  very  trying  position  one  night  while 
hauling  the  Knickerbocker  Special  east  (the  Knickerbocker 
is  the  fastest  train  on  the  road),  while  approaching  a  sta- 

tion at  the  foot  of  a  steep  grade,  around  a  curve,  the  sta- 
tion being  a  regular  stop  for  the  train.  In  shutting  off 

steam  preparatory  to  making  the  stop  I  discovered  that  my throttle  lever  had  become  disconnected  from  the  throttle 
valve,  thereby  leaving  me  helpless  to  shut  off  steam  as  far 
as  the  throttle  was  concerned.  There  I  was  going  sixty 
miles  per  hour,  eight  coaches  of  passengers,  and  obliged  to 
make  a  regular  station  stop  with  probably  a  red  block 
less  than  a  mile  ahead.  Something  had  to  be  done,  and 
done  quickly.  I  pulled  the  reverse  lever  on  center  and 
stalled  her  down  with  the  air  brakes.  When  I  got  the 
train  stopped  I  found  I  had  made  a  fairly  good  station 
stop.  I  then  hastily  examined  the  defective  throttle,  found the  trouble  was  inside  the  boiler  where  it  could  not  be 
remedied  without  serious  delay.  When  the  station  work 
was  done  and  I  got  the  "all  right"  signal  from  the  con- ductor, with  the  assistance  of  my  fireman,  I  forced  the 
reverse  lever  in  the  forward  motion  and  ran  to  the  ter- 

minal, twenty-three  miles,  on  time.  The  only  delay  In 
getting  to  the  roundhouse  was  caused  by  waiting  for  an- 

other engine  to  couple  on  ahead  of  mine  before  cutting loose  from  the  train,  to  help  hold  her  when  released.  The 
last  ten  miles  to  the  terminal  was  up  a  heavy  grade,  which 
was,  of  course,  in  my  favor,  and  by  reducing  the  boiler 
pressure  it  was  easy  to  make  the  terminal  stop. 

TELEPHONE  IN  CACTUS  CENTER. 

There's  a  telephone  in  Cactus — it's  a  new,  long  talk  ma- 
chine. 

And  the  girl  who  operates  it  is  a  reg'lar  fairy  queen; 
The  comp'ny  sent  her  in  here  fer  to  run  the  thing  in  style. 
And  she's  got  the  cowboys  locoed,  clear  from  here  to  Forty Mile. 

She  wears  a  janglin'  bracelet,  and  a  rollin'  mass  of  hair And  when  good  looks  was  passeled  she  was  handed  out  her 
share; 

She  sets  there  in  her  glory,  in  her  awe-inspirin'  togs, 
And  she  knows  that  she's  the  ruler  in  this  land  of  prairie 

dogs. 
The  boys  they  come  a-ridiu'  from  the  corners  of  the  range, 
And  they  moon  around  in  Cactus,  and  they're  actin'  mighty strange; 

They  have  cut  out  cyards  and  drinkin',  and  they  make  a plum  mean  fuss, 
If  a  puncher  who's  forgitful  rips  a  loud,  resoundin'  cuss. 
They  flock  up  to  the  office,   and  they  spend   their  hard- earned  dough, 
A  phonin'  off  to  cities  where  there  ain't  no  folks  they 

know; 

It's  money  fer  the  comp'ny,  but  it  breaks  the  boys  like  sin, 
For,  unlike  their  gamblin'  pastimes,  there  is  nary  chance to  win. 

So,  onless  the  girl  flits  eastward,  there'll  be  trouble  here this  fall, 
For  the  roundup  season's  comin',  and  we  can't  get  help at  all; 

It's  Hades,  ain't  it,  pardner,  when  one  woman,  in  her  pride, Gits  a  county  full  of  cowboys  roped  and  throwed,  and  then 
hog-tied! — Denver  Republican. 

The  IDEAL  SIGHT  RESTORER 

The  Ideal  Eye  Masseur 

Indistinct  Vision;  Muscular  Troubles,  Chronic 
Diseases  of  the  Eye  all  successfully  treated  by 
Scientific  Massage  at  any  age. 

English,  German  or  Spanish  pamphlet  mailed  free. 

THE  IDEAL  COMPANY,  239  Broadway,  New  York. 

Please  Mention  Popular  Mechanics 
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New  Style 

Improved 
(  1007  Model) 

Edison 

I  Phonograph 

'  f^NE  can  not 
*^  realize  the 
xemendoussu- 
>eriority  of  the 
lew  style  Edi- 
on  until  after 

Trial  in 
he  Home 

To  scratching. 
o  rasping.per- 
j;ct  reproduc- 
{ on  of  speech. 
I f  vocal  and  in- 
jtrumenta 
iusic. 

$10.22
 For  a  Genuine 

Edison 

Rock-Bottom 

Prices 

on  all  kinds  of  Edison 
outfits  are  quoted 

in  our  beau- tiful catalog. 
PRICES:  from 

$10  to  $27.50 

$10 

for  a  genuine  Edison  phonograph, 
equipped  with  Mr.  Edison's  best  repro- ducer—the model  C  —  the  identical  new 
style  copper  diaphragm  reproducer  used 
on  the  highest  priced  Edison  outfits! 

$10.00  for  an  instrument  that  plays  the  perfect 
Edison  gold  moulded  records  —  the  identical  records 
used  on  all  the  highest  priced  Edison  phonographs. 

<fc1  *T  CJQ  for  the  beautiful  Edison  outfit  No.  1, *P  1  •%^yj  equipped  with  a  great,  fine  flower  horn, 
an  outfit  that  we  can  surely  recommend  in  every  way. 

J97  50  ~only  $27.50— for  the  magnificent  outfit *P  »*J\J  j^o.  5>  as  inustrated  above  —  the  leader 
of  all  our  outfits.  Far,  far  superior  to  other  talking 
machine  outfits  sold  at  three  and  four  times  the  above 
price— only  $27.50  and  you  have  the  best,  the  very  best. 

B^$2.0P-  a  Month and  upwards  now  pays  for  a  genuine  1907  Model  Edison 
outfit  —  and  THE  ROCK-BOTTOM  PRICE  without 
even  interest  on  payments.  —  Not  a  cent  in  anvance. 

For  Cash  in  Full:  JITS 
pay  cash  for  purchases  are  getting  the  Edison  Phono- 

graph on  free  trial,  and  then  offer  to  send  cash  in  full 
with  some  discount  for  cash.  We  must  repeat  our 
^announcement  that  the  rock -bottom  figures  make  it 
impossible  to  allow  any  additional  discount  for  cash. 

JGet  the  Machine  on  Free  Trial  anyway. 
|  Later  you  can  decide  whether  you  wint  to  send 

i  cash  in  full  or  take  advantage  of  our  easy  terms. 
The  trial  must  convince  you  that  the  Edison  is  the  very  highest 

i  attainment  in  the  phonograph  —  unequalled  In  volume,  clear- 
i  Dees  and  evenness ;  unapproached  In  sweetness  and  accuracy. 

Mr.  Edison  has  protected  by  patents 
every  device  that  was  worth  while, 
eo  that  the  Edison  stands  today 
unapproached  by  any  in  perfection. 

Free  Trial 

To  prove  the  superiority  of  Mr.  Edison's  own machine,  with  its  new  copper  diaphragm  re- 
producer, the  high  speed,  hard  wax,  gold 

moulded  records,  and  beautilul  new  flower 
horn,  we  will  ship  any  responsible  party  your 
choice  of  an  outfit  on  trial  without  deposit  of 
any  kind.  Returnable  at  our  expense.  If 
satisfactory — if  more  than  satisfactory  after 
trial  at  your  own  home,  remit  cash  in  full,  or 
a  small  first  payment  and  the  balance  on 
monthly  terms,  just  as  the  purchaser  prefers. 

Catalogue 
on  request  ̂ j^^ 

Sign  this  coupon   and  get   the  Ediso 
catalogs  of  outfits,  the  catalog  of  1500   j  <f 
Edison  gold  moulded  records,  and   f  ̂   ° 
the  great  circular  of  our  outfit    +  a,*©*^ 
No.  5.  all  without  charge  pre- 

paid. A  letter  is  not  neces-  f 
sary,  just  sign  the  coupon  +  ̂ J^_  ̂  
and  mail  in  an  envelope.   +    ̂A»*  J* 
An  early  response  is  + 
specially  solicited.    ✓  <9j?~d$i<&* <r>'  *~  <?>>~ 

%^
  ' 

F.  K.  BABS0N, 

Edison  Phon.  +  SSJb'  4  °j&><&' Distributers       \£r  v  <a 
Chicatfo,^?  JrfSflf*°V 

Please  Mention  Popular  Mechanic* 
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pERRG  AUTO-MARINE 

Perfection  attained.  One  practical  reason 
back  of  so  strong  a  claim  is  this: 
Fourteen  different  engines  of  recognized  reputation 

— twelve  made  in  America,  two  from  abroad— were  in- 
stalled and  kept  running  in  our  experimental  depart- 

ment constantly  for  ten  months,  under  the  eyes  of  ex- perts of  known  ability. 
The  best  features  of  each  of  the  fourteen  engines  are 

found  in  our  new  construction.   Every  weak  point 
has  been  kept  TrT?r?r\  Auto-Marine  Engines 

out  of  the  i  LK.KU  of  1907. 
Our  catalog  will  prove  to  any  prospective  pur- chaser that  our  engine  is  superior  to  any  other  engine 

made.  For  your  personal  interest  consult  the  standard of  perfection  we  have  established. 

Don't  buy  any  engine  before  reading  our  "Treatise on  Modern  Marine  Engines"— mailed  for  10c  in  stamps. 

The  Ferro  Machine  &  Foundry  Co. 
Ul  WADE  BUILDING,  CLEVELAND,  OHIO,  U.  S.  A. 
Eastern  Branch:   79  Cortlandt  St.,  New  York  City 

mm 

FAIRBANKS  GAS  ENGINES 

TURNTABLE  OUTFIT 
use  manufactured,  natural  or  producer  gas,  gasoline,  alco 
hoi,  or  distillate  as  fuel;  there  are  six  distinct  types  ranging 
from  1  to  100  H.  P.,  Including  stationary,  portable  and  ma- rine, of  both  two  und  four  cycle.  We  send  experts  to  make direct  connectionj  of  these  engines  to  pumps,  compressors 
generators,  hoists,  etc.  We  are  also  headquarters  for  Scales Trucks  Transmission,  Valves,  Railroad,  Factory  and  Mill 
Supplier,  Machine  Tools,  etc.  Writ©  us  for  catalog. 

THE  FAIRBANKS  COMPANY NEW  YORK 
Albany;  Baltimore:  Bangor,  Me.;  Boston;  Buffalo; 

Hartford;  New  Orleans;  Philadelphia; 
Pittsburg;  Syracuse;  Glasgow; 

Hamburg;  London;  Paris. 

PARADOX  GAS  ENGINE A  Toy  Engine  run  hy  mnjn.nat.ng  gas -^U^  by  ̂ ff^ 
Costs  less  than  5c  a  day  for  gas.  It 
runs  with  an  explosion  at  each  revolu- tion    Will  not  run <A  with  natural  gas. 

Air-cooled  Motor Price, 

complete, 

$2.50 
Delivered, 

prepaid, 
$3.00 Send  for Circular 

PARADOX  GAS  ENGINE  00. 
102  Asylum  St. 
Hartford,  Ct. 

CHIPS  FROM  THE  WOOD-WORKER.— The  following  are  j 
from  that  excellent  publication,  the  Wood-Worker: 

As  to  wheels  in  the  head— well,  maybe  a  fellow  had  bet- ter have  wheels  than  a  vacant  place. 

Gumption,  grit  and  go  are  three  good  elements  that  most 
any  man  can  acquire  if  he  will  only  strive  hard  enough 
and  long  enough.  #  # 

Do  you  ever  stop  to  think  that  a  belt  as  well  as  a  pulley, 
may  be  out  of  balance,  and  in  consequence  not  do  as smooth  work  as  it  should.       +  ^ 

Many  a  good  job  of  wood  work  is  spoiled  by  a  poor  job, 
of  varnish.  Wonder  how  many  jobs  of  poor  wood  work! have  been  saved  by  good  varnish?  ^ 

We  all  believe  in  and  indirectly  practice  profit-sharing! 
in  a  way,  but  the  trouble  is  we  can't  always  agree  on  whafl share  of  the  profits  of  the  business  each  should  have. 

The  amount  of  stuff  you  get  through  a  planer  is  one 
thing,  and  the  way  it  looks  when  you  get  through  is  an- other, and  frequently  a  more  important  consideration,  thajj 
the  first.  *        *  * 

There  is  a  difference  of  opinion  as  to  whether  two  of 
more  knifes  on  a  head  can  be  made  to  cut  There >  is prob- ably also  a  difference  which  comes  from  the  man  an<« manner  of  setting,  too.  ^  ^ 

Yes,  a  foreman  should  use  his  brains  more  than  his  feet, 
but  he  should  not  sit  around  too  much  while  doing  it  in 
other  words,  it  is  a  good  thing  to  keep- both  feet,  hands 
and  brains  in  training.  ̂         #  * 

When  a  salesman  strives  to  sell  you  either  machinery  or 
suXes  by  offering  some  kind  of  graft,  take  it  for  granted 
Sat  there  is  something  wrong  either  with  the  salesman, if  not  with  the  stuff  he  has  to  sell. 

Sometimes  a  foreman  gets  bossy  around  the  engine  room just  to  show  that  he  can.  and  at  other  times  *cauEtS 
incompetent  engineer  makes  it  necessary.  In  the  latter 
case  it  might :  be  a  good  idea  to  change  the  tactics  and  gef 
a  new  engineer.  *        *  * 

There  is  still  room  for  argument  in  favor  of  "face  M and  "face  down,"  but  we  all  agree  that  the  important  thing 
fs  to  have  the  face  properly  finished  no  matter  which  way 
S  ̂s  done  That's  what  the  buyer  looks  at-the  finish. 
He  does  not  inquire  whether  it  is  done  "up"  or  "down, just  so  it's  done  right.   

MADE  FIREWOOD  OF  $1,000  TREE.— Walnut  at  present n  almost  inprocurable.  Manufacturers  are  even  sending 
out  representatives  to  buy  up  old  walnut  fence  rails,  and 
are  Sing  good  prices  for  them,  too.  Many,  walnut  tree 
nowTandlnf  would  bring  $800  and  $1,000  aP^ce  'rom^ ri-ht  parties.  This  state  of  affairs  lias  been  widely  puo 
[shed  ana  yet  there  seems  to  have  been  one  farmer  who never  heard  of  it.  He  appeared  in  Leavenworth .  Kana* 
Sot  long  ago  with  two  loads  of  firewood  and  said  he  ha 
several  loads  more,  having  cut  them  all  from  a  single walnut  tree.    He  sold  the  fuel  at  $4.50  a  cord!!! 

INVESTING  BRAINS. — Many  a  man  stands  around  tell- ing what  he  would  do  if  he  had  capital    when   a  Hg 
brain  power  properly   applied  would  bring  him   the  muc desired  results.     The  best  way  to  interest   capital   I*  ») 
demonstrate  surpassing  ability  in  one  s  chosen  line. 
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\AUVE  SUBJECT  FOR  EVERYBODY-  THE 'G^OUME  EMGtME m     How  do  you  keep  posted-we  can  help  you  through  GAS  POWER-90  to  116 
pages-Monthly-One  Dollar  a  year-Gives  the  best  information-its  aover- Using  shows  the  best  goods  in  the  trade-Sample  copy  free.   Agents  wantea 

\GAS  PO  WER  PUBLISHING  CO.,  802  Ship  St.,  St.  Joseph,  Mich, 

GEARS,  all  GEARS,  nothing  but  GEARS 

GEARS  a  Dollar 
Grant' s Treatise  on 

Catalog  on  Request 
Philadelphia   GEAR    Works,  Inc. 

123  N .  7th  Philadelphia, 
Pa. 

REVE  RS I BLE 

MARINE  ENGINES 

\%  to  30  H.  P. 
Send  for  Catalog.       Prices  right. 

TERMAAT  &  MONAHAN  CO. 
Oshkosh,  Wis. 

DESIGNS  AND  WORKING  DRAWINGS 
For  Steam  and  Gas  Engines 

market  and 
thousands 
in  use. 

Sample  castings  for  first  engine.  Patterns  also  furnished. 
Address  C.  M.  GIDDINGS,  1.  E.,  lept.  5,  ROCKFORD,  ILLINOIS 

t±fL 

8END  FOR  CATALOGUE  P.  M. 

THE  MIETZ&  WEISS 

OIL-GAS  ENGINES 
Stationary,  iy2  to  80  H.  P. 
Marine,  1%  to  100  H.  P. 

GENERATOR  SETS,  PUMPS, 
HOISTS,  Etc. 

A.  MIETZ, 
128-138  WIOTT  ST. NEW  YORK. 

SMALL  MOTORS 

All  Variable  Speed 
Each 

Alternating  dental  and  jewelers'  motors. ..$32. 50 
Direct  current  "     "        "  "     ...  23.00 
Alternating  forge  blowers   45.00 
Direct  current  forge  blowers   30.00 
Alternating  current  friction  drive  motors 

for  Gordon  Presses,  100  to  2,000  im- 
pressions per  hour   69.00 

Same  motor  wound  for  direct  current   48.00 
These  motors  are  the  newest  improved  variable  speed 

motors,  and  guaranteed  for  two  years. 
Send  for  booklet  "A."   A  thousand  other  motors  in  stock. 
GUARANTEE  ELECTRIC  CO.      CHICAGO,  ILL. 

Gas  and  Gasoline  Engine  and 

Motor  Castings  1  to  1 6  H.  P. 
Bicycle,  Auto,  Marine  and  Stationary    Booklet  on  request 

We  sell  blue  print  drawings  of  either  2  or  4  cycle  type 
THE  GEBHARDT  MOTOR  CO. 
2930  Hancock  St.,  Philadelphia,  Pa. 

HORIZONTAL  AIR-COOLED  MOTORS 

i  y2  and  2  Y2  H.  P.  Equipped 
with  short  connection 

for  spray  pump  or  walking 
beam  attachment  for  pump- 

ing from  wells.  Will  work 

against  150  lb.  pressure. 
Gasoline  in  base  of  engine 
or  outside.  Write  for 

agency. 

AIR-COOLED  MOTOR  CO.,  LANSING,  MICHIGAN. 

YOUR    INTERESTS    AND  OURS  ARE  IDENTICAL 

You  Want  Practical 
WELL  DRILLING  MACHINERY 

to  develope  that 

Mineral,  Oil  or  Water 

proposition?  we  have  It.  Guarantee 
It  to  work  satisfactorily. 

Tell  us  about  the  formations,  depth,  diameter  holes;  will  send 
printed  matter  and  can  save  you  money. 

THE  AMERICAN  WELL  WORKS, 
AURORA,  ILL.,  U.  S.  A. 

CHICAGO,  ILL.      DALLAS,  TEXAS 
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— 1JH.P.$5800 

Look  at  the  Neat  Design! 
The  finest  little  V-A  H.  P- 

Engine  on  the  market. 
Handsomely  fin- ished. 
Bore  Zyz  inches; stroke  3  inches. 
These  engines  will 

develop  over  2  H.  P. 

AME.RICAN 
MOTOR  CO. EAU  CLAIRE,  WIS. 

SEND  FOR  IT 

My  Revised  List  of  Machinery 
and  Contractors-  Equipment 
is  now  ready,  and  covers 
TWELVE  PRINTED  PAGES  WITH  LO- 

CATION AND  PRICES.  I  WILL  BE 
VERY  PLEASED  TO  SEND  A  COPY 
TO  YOU  IF  YOU  WILL  LET  ME  HAVE 
YOUR  ADDRESS. 

Willis  Shaw,  Machinery 
171  La  Salle  St. CHICAGO,  ILL. 

The  Ideal  Lawnmower  Grinder 

THE  ROOT  BROS.  CO. 

Sharpens  any  Lawn- mower  accurately  in  10 
to  15  minutes,  makes 
the  blades  aosolutely 
true,  gives  them  a  per- fect clearance,  does  the 
work  quicker  and  cheap- er than  it  can  be  done 
by  hand.  Nothing-  like it  on  the  market.  Made 
for  both  hand  and  pow- er use. 
Write  for  full  descrip- 

tion and  prices 
TODAY. 

-    Plymouth,  Ohio 

High-grade  MARINE  and 
AUTOMOBILE  ENGINES 
2  to  30  H.  P.  2  and  4-cyole, 
latest  improvements;  best  ma- 

terial; lowest  prices.  Also  sell 
castings,  with  drawings. 

State  your  want. 
HOULE  MOTOR  WORKS, 

580  East  St..    Holyoke,  Mast. 

"GET  THE  BEST 
93 

which  means 

The  Clipper 

Water  Motor 
We  do  not  claim  It  THE CHEAPEST,  but  we  do 

claim  it  THE  BEST. 
Buy  one  for  the  boy  and 

watch  him  "get  busy." Send  for  circular  with  full 
description  and  price. 

L.  E.  RHODES 
HARTFORD,  CONN. 

Perfection 

.*35
40 

Complete  Engine 

Why  be  satisfied 
with  a  rough,  unfin- ished Engine  when for  the  same  price 
you  can  have  a  Caille Perfection  — the  finest 

finished,  smoothest,  quiet- 
est operating  small  marine 

motor,  on  the  market  ? 
Ground  cylinders,  accurately- fitted  pistons,  machinery  steel 

crank  shaft,  improved  muffler— the  best  of  everything— an  en- gine that  you  can  rely  on,  fit  for 
your  boat.  Fully  guaranteed  and  the guarantee  baoked  up.  Catalog  on  Tequest. The  Caille  Perfection  Motor  Co., 
1311  Second  Ave.,  Detroit,  Mich. 

HE  GOT  A  REPLY. — Several  years  ago  a  country  dealer, by  the  name  of  Parsons,  came  to  the  city  to  buy  from 
a  wholesale  firm  a  bill  of  goods  for  his  country  store. 
After  coming  down-stairs  and  while  waiting  for  his  goods 
to  be  packed,  he  noticed  several  men  using  a  speaking tube. 

After  a  while  his  curiosity  got  the  better  of  him  and 
he  asked  the  proprietor  what  the  thing  was.  "A  speaking 
tube,"  said  the  proprietor.  "Speak  to  someone  upstairs 
and  see  how  it  works." "What  will  I  say?"  queried  the  dealer,  going  over  to the  tube. 

"Oh,  say  anything  you  like,"  replied  the  proprietor. "Hey!"  shouted  the  dealer.  "Are  the  goods  Mr.  Par- 
sons, of  Williamsville,  ordered,  ready?" "Yes,"  was  the  response  from  upstairs,  "the  goods  are ready,  but  we  are  looking  the  old  skinflint  up.  We  think 

he  is  kind  of  shaky." 
THE  STEEL  SQUARE  POCKET  BOOK  By  D.  L.  Stod- 

dard. Cloth,  159  pp.,  150  illust.  Price,  50  cents.  Indus- trial Publication  Company,  16  Thomas  St.,  New  York. 
Gives  best  methods  of  using  carpenter's  steel  square. 

FOOT  and  POWER 

AND  TURRET  LATHES,  PLANERS 
SHAPERS  AND  DRILL  PRESSES:::: 

5HEPARD  LATHE  CO. 
A.131  W.  2«t  St.,  Cincinnati,  Ohio 

MOTORS 

For  Marine  and  Vehicle  Use 

Williamson  Motor  Co. 

l^to60H.P.  ^er"Cd„„>ed, 
Experimental  Work  Solicited 

8-12  S.  39thSt,  Phila.,Pa. 
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NEW  1907  EDITION 

The  only  complete,  up-to-date  Library  on  En- 
gineering published.  Gives  only  the  latest  and 

most  reliable  information.  Each  volume  con- 
tains a  series  of  test  questions.  Written  in  a 

plain,  simple,  understandable  manner. 

Cyclopedia  of  Engineering Five  volumes  2  500  pages,  fully  indexed,  size  of  page  7  x  10  inches,  bound  in  three  quarters  red  morocco  leather.  Over 
2*000  full-page  plates,  diagrams,  sections,  tables,  formulae,  etc.  Written  by  the  foremost  authorities  and  especially prepared  for  Home  Study,  after  a  careful  study  of  shop  needs  and  conditions.  Years  of  experience  in  shop,  laboratory and  class  room  required  in  its  preparation.  Each  section  tested  by  actual  use  for  its  practical  value  to  the  man  who desires  to  Know  the  latest  and  best  practice  in  shop  and  engine  room.  Numerous  explanatory  examples.  Complete  sets 
of  test  questions  and  reviews  in  every  volume,  thus  combining  the  best  features  of  a  text  book  and  a  reference  work. 
It  ir  eas.iy  understood  by  the  man  who  has  Utile  time  to  acquire  the  fundamental  principles  of  Engineering. 

NOW  $19.80-REGULAR  PRICE  $30 
Just  the  set  of  books  for  the  Engineer,  Boiler-maker,  Machinist,  Tool-maker.  Pattern  maker,  Sheet  Metal 

Worker,  Gas  Engineer,  and  persons  coming  in  contact  directly  or  indirectly  with  machinery.   The  Cyclopedia 
is  compiled  largely  irom  our  instruction  books,  which  have  been  tested  by  thousands  of  practical  men.  Each volume  contains  a  series  of  test  questions  to  emphasize  vital  points.   Prepared  especially  for  home  study  in  a 

plain,  understandable  manner.   This  liberal  offer  is  made  for  30  days  only,  to  acquaint  the  readers  of  Poptjlab  Mechanics 
•with  the  practical  character  of  our  correspondence  instruc- tion. Look  them  over  for  five  days.  If  satisfactory,  send  us 
$2  00  down  and  $2.00  per  month  thereafter  until  the  special 
price  of  $19  80  is  paid;  otherwise,  notify  us  and  we  will transfer  the  books  absolutely  free. 

AMERICAN  SCHOOL  OF 
CORRESPONDENCE 

5526-56  Armour  4venue  ...  CHICAGO,  ILL. 

PARTIAL  LIST  OF  CONTENTS 
Principles  of  Heat  —  Chemistry  —  Boilers  —  Calorimeters — 

Steam  Pumps— Elevators.  Steam  Engines— Steam  Engine  Indi- cators—Valve Gears— Thermo-dynamics— The  Steam  Turbine- Refrigeration— Ammonia  Compression  System  and  Absorption 
System— Gas  and  Oil  Engines.  Marine  Boilers— Marine  Engines —Condensers— Navigation— Locomotive  Boilers  and  Engines — 
Valve  Motions— Types  of  Locomotives— Air  Brakes— Automobiles. 
Machine  Shop  Work— The  Lathe— The  Planer— The  Shaper— Ven- tilation —  Heating  —  Mechanical  Drawing  —  Air  Compressors. 
Theory  of  Dynamo — Electric  Machinery — Direct  Current  Motors.  Electric 
Wiring— Electric  Bell  Wiring— Electric  Lighting— Storage  Batteries. 

Please  Mention  Popular  Mechanics,  Feb.  '07 

CEMENT  BLOCK  $|A 

MACHINE  I0Yft$KS  IW 
MOLDS  for  Cisterns,  Silos,  Fence 
Posts,  Drain  Tile.  Write  today  for  par- 

ticulars.        A.  D.  MACKAY  &  CO., 
84  Washington  St.,  Chicago,  111. 

The  Only  Carriage  Mobile IN  THE  WORLD 
Th©  Only  Self -Cooled  Gasoline  Engine  in  the  World 

7tn  Qfl  U   P   Can  travel  30  miles  per  hour. IU  OU  rii  r,  prices  $450  to  $850.  Guaranteed. 
iUMMIT  CARRIAGE  MOBILE  CO.,  407  Sycamore  St.,  Waterloo,  Iowa 

$60 

GOES  LIKE  SIXTY 
SELLS  LIKE  SIXTY; 
SELLS  FOR  SIXTY 

GILSON 
Pl  GASOLENE "ENGINE 

'For  Pumping,  Cream 
^Separators,  Churns,  Wash  Ma- 

chines, etc.  FREE  TRIAL Wk  Ask  for  catalog-all  sizes 
gilson  mfg .  co   26. Park  St.  Port  Washington,  Wis. 

I  will  send  this  beautiful 
design  with  300  miniatures 
and  my  illustrated  catalog 
of  Scroll  Saws,  Lathes, 
Fancy  Words,  Metal  Trim- mings and  Tools,  postpaid 
on  receipt  of  15c,  or  send  6c 
for  catalog  only.  Address 

The  POMER.OY 
Scroll  Saw  Co. 
440  Asylum  St.,      Hartford,  Coon. 

Div.Z 
SCROLL  SAWS FROM  50c  TO  $22.50 

4b 

BUY  A  GOOD 
(MISSOURI)  ENGINE 
It's  cheaper  in  the  end.  (That's what  my  customers  say.)  My  3  H.  P. 

Engine  drives  22  launch.  Price  with full  launch  outfit,  shaft,  propeller, 
tank,  batteries,  coil,  piping,  etc.  No 
extras.  Everything  furnished  $110. 

Send  for  catalogue  of  3  to  35  H,  P. 
H.  LIPPERT,       St.  Louis,  Mo. 

WATER  MOTOR  N.°  $122 Larger  Sizes  proportionately  low.   Attachments  extra.   Runs  fan,  scroll  saw,  lathe, 
sewing  machine.    Power  depends  on  water  pressure.    As  orders  will  be  filled  in  the  order 
of  receipt  you  should  send  for  free  circular  today.   For  engineers  we  also  make  Engine 

Indicators,  Reducing  Wheels  and   I  inmilOATT  O    O    9    O    Pfl      IIEIUADIf    II  I 
Planimeters  —  catalog  also  free   LlrrlHUUI  I   di  di  V  Oi  UUij  VI  ETTA  ft  A,  lfa  ill 

Please  Mention  Popular  Mechanics 
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Wood  Working  Machinery 
Foot,  Hand  and  Light  Power 

For  ripping,  cross-cutting,  mitering,  rabbeting,  grooving,  dado- ing, boring,  scroll  and  band  sawing,  edge  moulding,  beading, 
mortising,  etc.  Built  for  hard  work,  accurate  work  and  long 
service.  Send  for  catalogue  "A." 

SENECA  FALLS  MFG.  CO.  seKK: » 

RUNS  LIKE  A  BIKE. 

BALL-BEARING 

STEEL-FRAME  GRINDSTONE 

Frame  strong  and  rigid. 
Fine  stone  20-in.  diam. 

2-in.  thick. 

Shipped  crated. 
Weight  75  pounds. 

Price  $3.50  F.  O.  B.  Chicago.  III. 

MECHANICS  TOOL  WORKS, 
204  Dearborn  Street.  CHICAGO,  ILL. 

B.  F.  BARNES' 
ELEVEN-INCH  SCREW 

CUTTING  LATHE 
For  foot  or  power  as  wanted.  Haa 
power  cross  feed  and  compound rest.  A  strictly  high-grade  mod- ern tool.  We  also  build  a  9-inch lathe.  Descriptive  circulars  of 
each  lathe  upon  request.  ^ 
B.  F.BARNES  CO..  RockfordJM 

MAKE  YOUR  OWN 

CEMENT  BLOCKS 
BRICK,  FENCE  POSTS,  DRAIN  TILE,  Etc. 

We  furnish  the  machine  and  instructions. 
SAVE  MONJfiY  on  your  buildings. 

Bi  mm  ^  Ri  rv  in  making  blocks  for  the I  Va  IYI  \J  1H  C.  T  trade.  Write  for  booklet. 
The  Reed  Mfg.  Co.,  Box  118,  Springfield,  Ohio 

WHY   JOHNSON    WASN'T  FIRED. 

By  R.  E.  Marks,  in  Railway  and  Locomotive  Engi- neering. 

There  was  a  new  superintendent  on  the  Cross 
Cut  &  Pumpkin  Valley  Railroad,  who  was  long  on 
a  liking  for  things  scientific,  reports  of  tests,  col- lege bred  engineers  and  other  things,  but  he  was 
somewhat  shy  on  good  practical  experience  in 
actual  railroad  work.  His  aunt's  husband  on  his 
mother's  side  was  a  big  stockholder,  and  so  such 
a  little  thing  as  lack  of  experience  didn't  stand  in the  way  of  his  selection  for  the  place. 

One  of  his  first  visits  to  old  man  Johnson's  divi- sion brought  him  the  painful  discovery  that  not 
an  engine  on  the  road  was  even  drilled  for  an  indi- 

cator, much  less  had  cards  been  taken  at"  regular intervals  to  study  the  steam  distribution.  So  he 
turned  some  of  his  young  college  friends  loose  on 
the  job,  and  three  of  the  engines  were  forthwith 
prepared  for  an  exhibition  of  what  an  engine  really 
ought  to  be.  Johnson  kept  tabs  on  the  cost  of  the 
changes,  but  wisely  kept  this  to  himself. 
Of  course  they  found  the  engines  all  wrong, 

valves  didn't  have  enough  lap,  quadrant  didn't have  notches  thick  enough  to  graduate  the  cut-off 
to  six  decimal  places,  valve  wasn't  of  the  best type,  and  the  cards  looked  like  anything  but  a 
Corliss  indicator  diagram.  Too  much  oil  was  being 
used  according  to  the  best  practice  of  the  Great 
Air  Line  and,  in  fact,  pretty  much  everything 
seemed  to  be  going  straight  to  the  bad.  After  they 
had  the  engines  down  fine  they  prepared  for  the 
great  tests  with  seventeen  students  to  check  every 
exhaust,  watch  for  signs  of  smoke,  count  the  shov- els full  of  coal  to  the  mile,  and  measure  out  the 
oil  with  an  eye  dropper.  Then  came  the  report. 
And  that  wasn't  all,  either,  for  the  super  (most 
forgot  to  say  his  name  was  Smart)  had  been  gath- ering in  a  good  sized  bundle  of  reports  from  all 
over  the  country  on  the  results  obtained  from  mod- ern roads  where  men  were  not  tied  down  to  old 
traditions,  etc.,  etc. 

(Continued  on  page  264.) 

"Rich  Spark"  Plug Complete  Electric  Light  Plants. 

Richardson  Engineering  Co.,  - 

PRICE  S 
You  will  not  regret  it. 

Highest  Grade. Every  Plug  Guaranteed. 
Circulars  Free. 

Riverside  Place,  Hartford,  Conn. 

i 

If  If  s  a  Sebastian,  It's  a  Good  Lathe 

BUILT  UPON  HONOR— ACCURACY,  EFFICIENCY,  MODERATE  PRICES. 

Foot  and  Power  Lathes,  all  sizes,   send  for  Catalogue. 

Sebastian  Lathe  Company,  107  Culvert  St.,  Cincinnati,  0. 
Please  Mention  Popular  Mechanics 
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"Ohio  Tools  Do  The  World's  Work";; 
Insist  on  having  tools  under  this  trade-mark 

They  are  the  BEST  TOOLS 
skill  and  money  can  produce 
and  all  experienced  mechanics  call  for  "OHIO" TOOLS  when  they  require  a  tool  that  will  stand  up 
under  hard  work. 

Every  Tool  Covered  by  a  Broad  Guarantee 
Our  Catalog  No.  P  will  prove  of  interest  to  every 

mechanic. 

OHIO  TOOL  COMPANY 
COLUMBUS,  OHIO 

LATHES 

9  to  13  inch  Swing 
List  price,  $65.00  and  up  accord- 

ing to  size.  When  ready  to  buy 
send  for  Lathe  Catalog  and  prices 

W,  F.  &  John  Barnes  Co. 
100  Ruby  St..   :    :  Rockford.Ill, 

HAP 

The  Place  to  Buy  J*l  ach  i  n  i  stsTools 
To  Introduce  my 

IAND  BOOK  FOR  APPRENTICED  MACHINISTS 
Contents:— Care  of  Machines,  Tools  and  Work, Reading  Drawings,  Formulas,  Care  of  Centers,  Etc. 

Price  50c,  postpaid 

HAND  BOOK  OF  PRACTICAL  MECHANICS 
Best  book  of  the  kind  published.    Price  $1.25,  postpaid 
Send  for  circular  of  our  Apprenticed  Machinist  Tool  Set. 

J.  A.  BARKER 
FULTON  BUILDING, PITTSBURG,  PA. 

"MR.  INVENTOR" OUR  BUSINESS  IS  TO 
Perfect,  Develop  and  Manufacture 

YOUR  INVENTION.  ALL  MODERN  FACILITIES 
ARE  OURS,  AND  WE  ARE  AT  YOUR  SERVICE. 
WE     EMPLOY    EXPERT    MECHANICS  ON 

Specialties,  Dies,  Punch  Work  and  Models 
SEND  US  YOUR  DRAWING  OR  MODEL  AND 
WE  WILL  SUBMIT  OUR    LOWEST  PRICE 

MONARCH  TOOL  COMPANY 
124  Opera  Place,  CINCINNATI,  O. 

The  Roe  Plumb  and  Level 

AND 

KRALUND'S 
PATENT 

ATTACHMENT 

for  TW0-F00T 
RULES 
Sent  by  mail,  50  cts. 

Owners  and  Manufacturers: 
THE  EDEN  SPECIALTY  CO. 

954M  Third  Ave.,  Brooklyn,  N.  Y. 

Chapman  Economizer 
l\i  horse,  but  tested  to  2Z% ier  cent  above  rated  power. 
>ON'T  buy  a  CHEAP  engine;  it 

doesn't  pay.    Buy  the  simplest, 
strongest  and  best  designed  en- gine at  the  lowest  possible  price; 
that's  right,  we  build  them. CHAPMAN  ENGINE  WORKS.  Marcellus,  Mich. 

TOOLS  FOR.  ALL  TRADES 
AT  WHOLESALE  PRICES 

(BY  MAIL  ONLY) 
To  introduce  our  profit-saving  prices,  we offer  for  30  days  only, 

Starrelfs  Center  or  Tool  Gauge 
For  use  on  grinding  and  setting  screw-cut- ting tools.  Made  of  finest  quality  steel. 

Sells  regularly  for  25  cents.  Sent  postpaid  to 
any  address  for  17c.  (by  mail  only;. 

Offer  good  to  March  1,  1907,  only. 
Send  today  for  catalogue.   We  guarantee  to save  you  money. 

RUDOLPH  HARDWARE  COMPANY 
Dept.  C,  Smithfleld  St.  PITTSBURG,  PA. 

GENUINE  ARMSTRONG  STOCK  AND  DIES 
are  made  only  by 

THE,  ARMSTRONG  MFG.  CO. 
BRIDGEPORT,  CONN. 

Jew  YorK  Office,  139  Centre  St.  Chicago  Store,  23  South  Canal  St. 

Please  Mention  Popular  Mechanics 
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"Koeth's 

Kombination  Kit" 
Greatest  invention  of  the  age. 

Conceded  by  all  who  see  it  to  be 
the  best  thing  of  its  kind  now  on 
the  market.  15  Tools  and 
One  Pair  Handles  for  all. 
Made  of  tool  steel,  drop-forged, 
highly  finished  and  warranted. Each  tool  complete  within  itself 
and  10  to  11  inches  in  length. 
$10  worth  of  tools  for  $3.50  per 
set,  prepaid.  Salesmen  wanted. Phenomenal  inducements  to  live 
men.  Write  for  illustrated  book- 

let, etc. 
KOETH  MFG.  CO. 
108  Broadway  Buffalo,  N.  Y. 

Let  Us  Act  As  Your  Factory 

quantities. 

Metal  Specialties  Manufacturing  Co. 

18-2*  W.  Randolph  St,.  CHicago,  XJ.  S.  A. 
33 

"LITTLE  SKIPPER 

2 Ac
tual 

HP 

MARINE  ENGINE 
Baird's  Latest  and  Greatest  Two-Cycle  Gasoline 

Engine.  Makes  a  speedy  little 
Launch  from  an  ordinary  Canoe or  Row-boat. 

Bare  4tJA  90 

Engine  |^fcHti= Engine  complete  with  accessories  and  boat fittings,  $39. 
Simplest,  strongest,  most  powerful  and 
speedy  engine  of  its  class.  Drives  Canoe, Row-boat  or  12  to  20  ft.  Launch  6  to  10  miles 
per  hour,  or  3^  ft.  Sailor  3H  to  *  mi.  per  hour as  an  auxiliary.  Reversible,  anyone  can  install 
and  run  it,  always  safe  and  certain  to  go. 

SOLD  UNDER  5  YEAR  GUARANTEE.  _ 
St.  Clair  Motor  Co.,  Dept.34  Detroit,  Mich. 

(Continued  from  page  262.) 
Then  came  the  day  of  reckoning,  and  Johnson 

caught  it  in  the  solar  plexus.  Smart  called  him 
into  a  directors*  meeting  and  proceeded  to  show 
them  the  reasons  for  their  road  not  being  a  through 
trunk  line  and  the  way  to  get  into  that  enviable  j 

C°^Mr!01Johnson,  we  are  trying  to  discover  the! 
weak  points  in  the  motive  power  department,  and, 
as  you  know,  have  had  a  few  tests  made  from 
some  of  our  engines  to  determine  the  reasons  for 
the  lack  of  economy  in  fuel  consumption  in  oil  and.; 
in  other  things.  I  also  have  here  other  tests,  from 
other  roads,  showing  a  much  greater  economy  than 
we  are  showing,  as  well  as  one  from  the  Jigger 
Valve  Gear  and  the  Back  Action  Valve  which  you 
refused  to  try.  I  trust  that  you  will  be  able  to 
explain  your  position  in  the  face  of  these  facts,  as 
we  are  very  anxious  to  retain  all  our  old  men  if 
thev  will  assist  in  bringing  about  a  new  order  of 
thfngs  that  make  for  the  betterment  of  the  road •'Now  here  are  the  tests  from  engines  numbers  16 
and  20,  after  changing  so  as  to  make  a  P™per  card,, 
and  compared  with  the  same  engines  before  the 
change  They  are  now  hauling  23  cars  up  the  hill 
agafnst  20  before  the  change,  and  burning  less  fuel 
by  5%  per  cent.  Can  you  explain  that,  Mr.  John! 

son?" 

Then  it  was  Johnson  s  inning.  e«.«,*l 

"Perhaps  not  to  your  satisfaction,  Mr  Smart, 
but  the  gentlemen  here  may  see  a  streak  of  light  in 
a  few  remarks  I  feel  called  upon  to  make  Yotf 
fonSt  to  tell  them  that  engines  16  and  20  were 
here*  tires  in  bad  shape,  cylinders  wanting  boring, 

THE,  AMERICAN  COMBINED  LEVEL ^AND  ̂ g^EiSfflfc-jj 

Something  Altogether  NewK^^
^  an  mms- 

SESSSfnntA.    A  CmL  ENGINEER  Vt  YOU  MA™ 
The  Most  Practicable,  Durable  and  Convenieni  *ff  y     serviceabie  to  »n  forms  of  g^ng-iym* 

In  addition  to  ordinary  mechanical  work  the  American  Combined  Level  »»d  Jr»de  '^J'  W  jjy  jfiU^-"^ 

EDWARD  HELB,  Railroad,  Pa.,  Manufacturer 

SPECIAL  /  r 

OFFILR*...  Udv 

PATENTED  IN  UNITED  STATES,  CANADA,  PRANCE.  GERMANY AND  GREAT  BRITAIN. 
PATENTS  PENDING. 

FOR  THE  NEXT  THIRTY  (30)  DAYS  £Vop  ut  u 

MECHANICS  ONE  OF  OCR  ̂  ^^¥£pf^^'yf^^tte\hteTo1Z^i^*o*&^  fo8?ntroduceC^lie 
tfcSB?  ̂ cratM^Si ^JfiSS^gSgS.  merit. 

The  HawReye  Wrench  Co..  Marshai
itown,  lowa 

Order  now  or  you 
may  be  late 

Our  wrench  has  more uses  than  any  other 
wrench  made,  and  can be  used  as  a  pipe 
wrench,  thread  cutter, 
or  nut  wrench.  For 
cutting  threads  it  has 3  different  dies. 
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Write  for  catalogue  of 
Motor  Boats— Row  Boats 

-Hunting  and  Fishing  Boats. 

Muffins 

Pressed  Steel  Boats 

Are  the  Fastest  end  Safest  Boats  Built 
They  are  built  of  6mooth,  pressed  steel  plates,  with  air  chambers  in  each  end 

like  a  lifeboat.  The  smooth,  steel  hull  has  handsome  lines,  and  glides  through 
the  water  with  the  least  possible  resistance— they  are  faster,  more  durable  and 
safer— they  don't  crack,  leak,  dry  out,or  sink.and  are  elegantin  design  and  finish. The  Mullins  Steel  Motor  Boats  have  revolutionized  motor  boat  building,  and 
are  superior  in  every  way  to  wooden  motor  boats.  They  are  equipped  with 
Mullins  Reversible  Engines,  so  simple  in  construction,  and  so  dependable  that 
a  boy  can  run  them,  and  the  Mullins  Improved  Underwater  Exhaust,  which 
makes  them  absolutely  noiseless.  Every  boat  is  absolutely  guaranteed. 

See  exhibit  N.  Y.  Motor  Boat  Show,  February  17-26. 
THE  W.  H.  MTJIXINS  CO..  150  Franklin  St.,  SALEM,  OHIO. 

"KIMIPE"  Pat. 

BALL  BEARINGS 
For  light  and  medium  weight. 
Thrust  or  weight,  or  both. 
1-4  inch  shaft  and  up. 
No  fitting,  just  push  them  on. 
10  cts.  in  stamps  for  samples. 

PRESSED  STEEL  MFG.  CO.,  545  The  Bourse,  Phila.,  Pa. 

valves  needed  facing  and  a  few  other  things.  Then 
they  only  pulled  20  cars  up  the  hill.  You  over- 

hauled them,  drilled  'em  for  indicators  and  let 
your  friends  play  with  'em  for  a  month,  keeping them  out  of  regular  service  most  of  the  time,  mon- 

keying with  the  valves  and  valve  gear  so  as  to 
imake  a  pretty  card.  But  you  don't  compare  them 
| with  the  25  and  26  of  the  same  class  in  good  con- dition. They  are  pulling  25  cars  up  the  hill  every 
day,  burning  less  coal  and  using  less  oil  than 
either  of  your  engines,  and  they  haven't  had  a  cent I  spent  on  them  for  schoolboys  to  play  with. 
"We  are  hauling  more  tons  of  coal  and  at  a 

jlower  cost  than  your  Trunk  Line  friends  in  spite  of 
their  reports.  I've  seen  these  and  I've  also  been lover  their  road  on  their  pet  engines  and  know  the 
icoal  that  is  being  put  on  the  tanks  every  day. 
IWhen  you  want  to  know  about  the  coal  that  is 
being  burned,  don't  stay  in  the  office  and  ask  for 
reports  but  go  and  see  what  the  coal  man  is  put- 

ting on  the  tanks.  * 
J    "Perhaps  they  are  using  a  little  less  oil.  That iccounts  for  their  engine  failures  from  hot  boxes 
ind  their  large  force  in  the  shop  to  keep  the  en- 

gines moving  at  all.    The  oil  cranks  count  the  last 
flrop  with  slide  rule  and  forget  all  about  the  repair 
(  hop  and  the  hot  boxes.    If  I  was  running  this  road 
ust  my  way  I'd  double  the  oil  allowance  this  min- 
ite    and    I'm    dead    sure    'twould    save  money. 
tVouldn't  make  a  man  use  it  all  unless  he  wanted 
o,   but   he'd   know    if   he   needed   it   that  there 
ivouldn't  be  any  hanging  match  when  he  got  back. 

(Continued  on  page  266.) 

PATENTED  ARTICLES 
MANUFACTURED  FOR  INVENTORS 

In  any  quantities  from  one  to  ten  thousand.  Send  sketch  or 
model  for  estimates.  Inventions  developed.  Models  made. 
Terms  absolutely  the  lowest.  Prompt  Delivery. 

Murray  Engineering  Company 
3010  K  Street  Washington,  D.  C. 

THE  OLD  RELIABLE  X 

JESSOP  STEEL 
IS  YET  ON  TOP  AND  THE  VERY  BEST  FOR  ALL  FINE  TOOLS  $ 
WILLIAM  JESSOP  &  SONS,  LIMITED  « 

91  JOHN  STREET,  NEW  YORK  # 

WE  MANUFACTURE  TO  ORDER 

DIES.  TOOLS  AND 

AUTOMATIC  MACHINES 
also  HARDWARE  SPECIALTIES 

and  PATENTED  NOVELTIES 
ESTIMATES  FURNISHED  ON  EXPERT 
MODEL  WORK.  8END  DRAWING  OR 
8AMPLE. 

BOOKLET  FREE.     WRITE  TODAY. 

Stamping  €r  Tool  Co. 
DEP.  C  LA  CROSSE.  WIS. 

Lincoln's  Famous  Saying 
"You  can  fool  some  of  the  people  all  of  the  time  and  all  of the  people  some  of  the  time,  but  you  cannot  fool  all  of  the 

people  all  of  the  time"  applies  extremely  well  to  ignition  ap- paratus for  automobiles  and  motor  boats. 
If  you  use  a  SPLITDORF  SPARK  COIL  you  will  not  be 

fooled.  It  is  used  by  the  great  majority  of  motorists  and 
they  all  swear  by  It. 
C.  C.  SPLITDORP,      1 7-27  Vandewater  St.,  New  York. Ask  Dept.  M  for  catalog. 

FAN  BLOWERS.    EXHAUST  FANS. 
PRESSURE  BLOWERS.   VENTILATOR  WHEELS. 

HEATING  AND  VENTILATION. 

SEND  FOR  LATE  CATALOGUE  No  24' 
EXETER  MACHINE  WORKS. 

EXETER,  N.  H. 

GASOLINE  SOLDERING  IRON 
AND  BLOW  TORCH 

After  any  intelligent  mechanic  has  been  made  aware  of 
the  wide  reaching  convenience  of  this  admirable  tool,  he 
quickly  bids  farewell  to  old-fashioned  Soldering  Irons  and 
Primitive  Furnaces.  No  more  of  such  "back  numbers" 
for  him.  For  such  enlightenments,  we  use  a  very  attrac- 

tive little  booklet.   Shall  we  mail  you  a  copy  ? 

EMMELMANN  BROTHERS  MFG.  CO.,  INDIANAPOLIS,  IND.,  U.  S.  A. 
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HOW  TO  GET  GOOD  IGNITION  in 
GASOLINE  ENGINES 

Did  you  ever  stop  to  think  where  the  heat  energy  comes  from  that 
appears  between  the  sparking  points  in  an  engine  cylinder?  This 
heat  ignites  the  mixture,  just  as  you  might  apply  a  match  to  a  pile 
of  gunpowder.  Its  source  is  the  battery,  while  the  spark 
coi  I  gathers  it  up  and  hands  it  along*. This  is  why  you  must  use  a  good,  strong  battery,  one  that  does 
not  run  down  or  dry  out,  but  is  always  there  with  full  voltage  to  pro- 

duce a  bright,  hot  spark.  Some  batteries,  "dry"  batteries  for  in- stance, do  very  well  at  tbe  start,  but  soon  sink  down  so  that  they 
won't  keep  the  engine  running  without  a  stop  for  half  an  hour. 

THE  GLADSTONE  LALANDE  BATTERY 
gives  full  voltage  and  current  for  its  rated  life.  It  will  run  an  en- 

gine longer  for  a  Dollar  than  any  other.  If  it  does  not,  you 
get  your  money  back.  Ask  your  dealer  to  show  you  a  Gladstone 
Battery  and  Spark  Coil  or  write  to  us.  Also  ask  for  Booklet  "E." 
It  is  very  important  that  the  Battery  fit  the  Spark  Coil,  so  do  not fail  to  mention  what  make  of  Coil  you  have  used. 

THE  BATTERY  SUPPLIES  CO.  (Inc.),  NEWARK,  N.  J. 

GAS  and 

MOTOR  CYCLES 

8  H.  P.  Double  Cylinder 
Cycle  Castings,  $22.00 

W.  HOFFMAN 
Launch  and  Motor  Works 

1253  N.  Halsted  St.,  CHICAGO 

WHY   NOT  STOP 
YOUR  TROUBLES? 
A  "Wizard"  Tubular 

Does  It. 
Armature  Incased  in 
WATER-PROOF  non- 
corroding  brass  tube. 
All  brass  screws. 

Friction,  Belt  or Governor  drive. 
Brush-holders  removed 
•without  loosening  screwa. 
All  parts  polished  brass. 
Contact  and  Jump  fipark. 
A  TRIAL  WILL  CONVINCE  YOtJ. 
market.    Price  aa  popular  as  machine. 

HERCULES  ELECTRIC  &  MFG.  CO.,  INDIANAPOLIS,  IND. 
30  DAYS'  FREE  TRIAL.  724  Langsdale  Ave. 

Most  popular  and lovernor  does  away 

Eldredge  Battery  Volt-Meter 
Reading  0  to  3  Volts  in  ̂   Divisions 

A  convenient  and  practical  instrument 
for  those  who  use  Primary  and  Storage 
Batteries.  Its  range  will  cover  two  cells 
of  primary  or  one  cell  of  storage  battery; 
is  dead  beat  in  its  readings.  Non-re- movable nuts  on  strong  contact  posts. 

Price  $4. 
ELDREDGE  ELECTRIC  MFG.  CO.,  Springfield,  Mass. 

(Continued  from  page  265.) 

"That  Jigger  Valve  Gear  test  is  like  the  rest 
of  the  bunch  you've  picked  out.  I  happen  to  know how  that  test  was  made.  They  took  the  worst  en- 

gine on  the  division  to  run  it  against,  choked  her 
down  with  a  small  nozzle  so  she  couldn't  hardly breathe  and  then  called  it  a  test.  After  the  show 
was  over  they  put  her  into  kinder  decent  shape  and 
she  beat  the  Jigger  all  hollow,  but  your  report 
only  shows  the  measly  seven  and  a  half  per  cent 
that  it  squeezed  out  of  a  crippled  engine. 
"Then  there's  the  anti-friction  back  action  valve. 

Fine  thing  for  the  maker,  and  looks  as  though 
it  ought  to  work  out  all  right,  but  it  don't.  Our neighbors  on  the  Q.  T.  &  X.  have  some  of  them 
and  they  are  lucky  if  they  run  three  days  without 
facing.  Sounds  like  a  fairy  story,  and  I  wouldn't 
dare  say  this  if  I  hadn't  been  over  there  and  seen them  doing  it.  Got  the  facts  from  the  foreman. 
Sometimes  get  more  facts  there  than  you  do  of 
the  master  mechanic  or  even  higher  up. 

"If  you  want  my  job  for  some  of  your  notebook 
fiends  with  the  indicator  bug  in  their  heads,  it's yours  any  time,  but  if  the  gentlemen  here  want 
dividends,  that's  another  matter.  Reports  are  fine 
things  when  they  tell  the  whole  truth,  and  that's 
what  mighty  few  of  them  ever  do.  Don't  intend  to 
deceive  in  all  cases,  but  there's  mighty  few  of them  that  don't  wander  over  the  line  of  naked 
truth,  unintentionally.  Reports  made  with  every- 

thing doctored  up  especially  for  the  occasion  are  of 
no  earthly  use  to  the  directors  of  this  or  any 
other  road.  All  of  these  roads  that  Mr.  Smart 
has  cited  are  paying  more  than  we  are  for  the 
hauling  of  their  freight.  Their  annual  reports 
show  this.  Some  of  them  are  paying  as  high  as 
$3,000  an  engine  more  than  we  pay  for  the  same 
capacity  for  the  sake  of  a  few  frills  and  trimming 
that  will  make  pretty  indicator  cards,  but  it's  been 
my  experience  that  indicator  cards  don't  pull  trains 
over  the  road  for  a  cent.  I  don't  care  what  the cards  from  my  engine  look  like,  or  whether  they 
will  even  make  a  card  if  they  are  hauling  coal  over 

{Concluded  on  page  268.) 

MANSON  MOTORCYCLEnATTACHMENTS 

THOROUGHLY  RELIABLE 

Adapted  for  Pleasure  and  Utility 
Will  run  faster  than  an  auto  and  cost  of  maintenance 

a  trifle. 
DELIVERY  ATTACHMENT  in  daily  use  by  leading  business 

houses-A  TIME  AND  MONEY  SAVER. 

SIMPLICITY  OF  CONSTRUCTION  AND  FINISH  UNEXCELLED.       WRITE  FOR  CATALOGUE 

Fowler-Manson-Sherman  Cycle  Mfg.  Co. 
Clinton  and  Fulton  Streets, CHICAGO,  ILL. 

Please  Mention  Popular  Mechanics 
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3  Points  to  Remember 

1 .  Revised  up  to  December  1 , 1906. 
2.  You  examine  the  book  FREE. 
3.  The  most   practical  Electrical 

Library  yet  written. 

Cyclopedia  of  Applied  Electricity 
FIVE  large  volumes,  2,500  pages, — 2,000  full  page  plates, — size  of  page  7x10  inches, — 

bound  in  three-quarters  red  morocco  leather, — fully  indexed,  Diagrams,  Descriptions, 
Formulae,  Sections,  Tables,  supplemented  by  practical  test  questions, — prepared  espe- 

cially for  practical  men  who  have  no  knowledge  of  advanced  mathematics  by  such  noted 
authorities  as  F.  B.  Crocker,  of  Columbia  University  and  the  Crocker  Wheeler  Company, 
Prof.  Esty,  Head  of  the  Department  of  Electricity  Lehigh  University,  and  others. 

FOR  30  DAYS  ONLY  SPECIAL  PRICE  $19.80         REGULAR  PRICE  $30.00 
At  your  request  we  will  send  the  complete  set  to  you  by  prepaid  express.  Look  the 

books  over  for  FIVE  DAYS.  If  satisfactory,  send  us  $2.00  and  $2.00  each  month  thereafter 
until  the  SPECIAL  PRICE  of  $19.80  is  paid.  If  you  do  not  wish  to  keep  the  books,  notify 
us  and  we  will  order  them  back,  paying  all  expense.     Investigating  is  not  subscribing. 

AMONG  THE  CHAPTERS 

Magnetism,  Measurements,  Wiring,  Telegraphy,  Di- 
rect Current  Dynamos  and  Motors;  Electric  Lighting, 

Railway  Power,  Arc  Lamp  Development,  Electrical 
Construction,  Management  of  Dynamos  and  Motors, 
Power  Station,  Alternating  Current  Machinery,  Power 
Transmission,  Telephone,  including  Common  Battery 
System,  Automatic  Telephone  and  Wireless  Telegraphy. 

Write  us,  mentioning  Popular  Mechanics 
and  receive  FREE  our  200  page  hand  book,  full 
of  information,  and  fully  describing  60  Courses 
in  Engineering,  including  Electrical,  Mechan. 
ical  Engineering,  Alternating  Current  Work, 
Central  Station  Work,  Electric  Lighting,  Electric 
Railways,  Telephone  Practice,  Telegraphy. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE,  3326-36  Armour  Ave.,  Chicago,  III. 

Convert 
Your 

Bicycle  lT  Motorcycle at  small  cost  by  attaching  the self-starting 
Erie  2  h.  p.  l  ower  Outfit This  includes  all  parts  by  which 

anvone  can  easily  make  a  power- ful,  durable  motorcycle. Weight  48  lbs.    Bolts  to  frame. 
Speed  2  to  30  miles  an  hour.  A  hill climber.  Hundreds  in  use.  send 
stamp  for  outfit  catalogue. 
50  Lake  St.,   Hammondsport,  N.  Y. Motorcycle  Equipment  Co., 

THREE  MONTHS— 10  cts. 
Let  us  send  you  a  trial  subscription  to  our  finely  illustrated 

magazine,  KLECTRICIAN  AND  MECHANIC .  Prac- tical directions  for  all  kinds  of  electrical  and  mechanical  work. 
P.  M,  Sampson  Publishing  Co.,  6  Beacon  St.,  Boston,  Mass. 

The  Ardrey  Vehicle  Washer 

Will  wa«h  vehicles  perfectly. Quickly  attached  to  hose.   Will  not 
,  scratch  varnish.  No  cold,  wet  hands —Booklet  Free. 
Ardrey  Vehicle  Washer  Co. 

HOC  Main  St.  E.,  Rochester,  N.  Y 

A  MOTOR -CYCLE  OR  LAUNCH at  SMALL  COST  by  using  one  of 
our  Attachable  Outfits.  A  com- 

plete line  of  Finished  Motors  and 
Rough  Castings  for  Bicycle,  Auto- Marine  or  Stationary.  Send 
stamp  for  catalogue. 
STEFFEY  MFG.  CO. 

Girard  Ave.  &  30th  St.,  Philadelphia 4 

it CRISTOUNE 
Applied  to  any  bright  metal  surface  will  prevent  tarnish or  corrosion.  Use  on  Engines,  Machinery,  Guns,  Tools,  or 

Plated  Ware,  or  goods  for  exhibition.  Successfully  used  on 
Automobiles,  Bicycles  or  Carriages,  both  on  the  metal  or  var- 

nished parts.  Invisible,  waterproof,  easily  applied. 
Dealers,  or  large  sample  by  mail  for  30  cents. 

CHAS.  A.  G.  WINTHER 
170  Summer  Street  BOSTON,  MASS. 

Motsinger  Auto-SparKer 
Starts  and  runs 

GAS  ENGINES  WITHOUT  BATTERIES 
No  other  machine  can  do  it  successfully  for 
lack  of  original  patents  owned  by  us.  No twist  motion  in  our  drive.  No  belt  or 

switch  necessary.  No  batteries  whatever, 
for  make  and  break  or  jump-spark. 
Water  and  dust-proof.  Fully  guaranteed. 
MOTSINGER  DEVICE  MFG.  CL. 
128  Main  St.,  Pendleton,  Ind..  U.  S.  A. 

"Quick  Action" 
IGNITING  DYNAMOS  and 

MAGNETOS 
The  Most  Reliable  Sparkers  on  the Market. 

Take  the  Place  of  Batteries 

Jump  Spark  Coils FOR  ALL  PURPOSES 
Single,  Double,  Triple  and  Quad- ruple for  Stationary  Engines  and Automobiles.  Guaranteed  in  every 
particular.  Fine  Vibrator. 

SEND  FOB  CATALOGUE  D. 
THE  KNOBLOCK  HEIDEMAN  MFG.  CO. 

SOUTH  BEND,  IND. 
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AUTOMOBILES  $1 00  AND  UP 

^  We  will  mail  our  large  Illustrated  Bargain  Sheet  of  new  and  slightly  used  Automobiles  on 
I  >  receipt  of  your  name  and  address.  This  sheet  shows  accurate  pbotograpnic  views  of  more m    than  50  Automobiles  offered  as  low  as  $100.  Write  plainly  to 

t)        H.  GRAHAM  CYCLE  CO.,  Inc. 
Established  14  years.         601-603-605  Madison  Street,  CHICAGO,  ILL 

THE  GEER  MOTORS 
made.    Cheap,  Du-able. Are  equal  to  ai 

motor.     1  1-!  H.  P.  Ca»t,ng  ,  $8.0  ;  2  l^H. 4  H.  P,  Castings,  $22.50.  5  H. ings,  $2i.f>0;  air  or  water  coo  i Suitable  for  bicycle,  rraiine.  light  runabout,  gtati. 
ary  or  air-ship  purposes.  Blueprints  with  each  set eastings  SECON  D  HAND  MoTOR-CYCLES  $4j UP.     Write  for  catalogue. 

HARRY  R.  GEER  CO.,  ST.  LOUIS,  MO. 
pply  house  in  Ameri< 

The  Most  Popular  Gasoline  Engine  in  the  World 
A  high-class  engine  at  a  reasonable  price 

WATERLOO  GAS  ENGINE  CO. 
1021  Cedar  Street WATERLOO,  IA. 

12-Inch  Wood  Lathe,  $18.75 
11-4  inch  Steel  Head  Spindles  runs  in  full  babbited  bearings.  1  inch Steel  Tail  Spindle  feeds  quick  and  locks  tight.  Spur  and  Pivot  Centers 
with  No.  2  Morse  Taper  Shank  permits  any  tool  with  same  Shank  to  be 
used  instead.  3  Step  Pulleys  2  5-8,  4  and  5  1-2  inch  Diameter,  2  1-4  inch wide.  8  inch  Slotted  Face  Plate. — Long  and  Short  Rests.  Bottoms  are 
planed  in  jigs  insuring  absolute  alignment.  Weight  125  lbs.  Can  ship 
knocked  down  as  castings  at  4th  class.  Will  send  to  responsible  parties 
on  ten  days  trial.    A  first-class,  well-made  Tool  for  work  within  its  range. 

Made  by  WESTERN  TOOL  CO.,  Lansing,  Mich. 

Current  Always  at  Your  Command 
The  engine  on  your  motor  car  or  boat  gives the  most  power  only  when  your  ignition 
current  gives  big,  hot  sparks.  With  an APPLE  BATTERY  CHARGER  on  your  car, 
you  have  a  steady,  sure  source  of  current 
on  which  you  can  always  rely.  Write  for full  information  today.  See  us  at  both N.  Y.  Auto  Shows. 

THE  DAYTON  ELECTRICAL  MFC.  CO.,  179  St.  Clair  St.,  Dayton,  0. 

Leather!  O 

Watch  
1<£ 

Cents 
—  in  — 

A  LEVEL  ATTACHMENT 
For  the  Steel  Square 

A  simple  but  handy  tool  for  carpenters,  bricklay- 
ers, machinists  structural  iron  workers,  and  in  fact 

anybody  working  in  a  mechanical  line.  The  attach- ment replaces  the  l^vel  entirely,  and  tells  instantly 
1  ow  much  your  work  is  out  of  level.  Sent  postpaid 
with  complete  instructions  to  any  address. Price  35  cents. 

WM,  LOEVEN,  Patentee  and  Mfr. 
499  West  15th  Street 

CHICAGO 

(Concluded  from  page  266.) 
the  road  at  less  cost  than  the  other  fellow  is 
doing-  it.  They  can  use  double  the  oil,  use  more coal  if  necessary,  but  what  interests  me  is  the 
total  cost  of  getting  that  train  over  the  road.  This 
means  cost  of  repairs,  number  of  hours'  delay  and getting  there  on  time,  as  well  as  coal  and  oil. 

"Reports  that  show  what,,  is  actually  being  done month  after  month  in  regular  service,  under  ex- 
actly the  same  conditions  as  the  other  engines, 

are  worth  looking  over,  nothing  else  is.  It's  a waste  of  time.  Tests  made  with  everything  keyed 
up  to  concert  pitch  are  not  fair  to  any  one  con- 

cerned, often  get  good  men  into  trouble  and  cost 
money  that  might  better  be  thrown  away.  Mr. 
Smart  didn't  tell  you  the  cost  of  all  his  monkey- 

ing on  engines  16  and  20;  couldn't  if  he  would, 
because  he  don't  know  of  the  delays  to  traffic  while his  schoolboys  were  playing  horse  with  it,  and  it 
will  take  several  dollars  to  put  them  back  in  as 
good  condition  as  the  other  engines  of  their  class. 

"Gentlemen,  I  am  at  your  service." 
"What  shall  we  do  with  these  reports?"  asked the  chairman. 
"Chuck  'em  in  the  fire,"  responded  a  director  who was  also  a  heavy  stockholder,  and  that  is  how 

Johnson  didn't  get  fired. 

Gaff  Hook  for  Fish  (Closed), 
ton  in  the  handle. 

Operates  by  touching  but- 

Ask  Popular  Mechanics,  if  you  are 

looking  for  a  machine  you  can't  find. 

Stamps 

The  Fob  is"a  little  over  5  In. long,  the  strap  %  Inch  wide 
«m       <■      and  the  pendant  1>£  in.  in  diameter.  It  can" Hj  4^         be  worn  as  a  watch  fob,  chatelaine  or  belt  ornament. 
B1  I  II I  You  may  have  any  Initial  you  wish.  We  have  sold  hun- JL  \JMJ  dreds  of  thousands  of  these  fobs  to  boys,  girls,  men  and  womenT 
\I7i*K   Ynnti  They  are  suitable  for  old  and  young,  for  city  and  country  wear. TW  1  III    1  UUr  Fobs  are  strictly  the  style  this  year  everywhere.   We  guarantee  the  fobs  to  be 
Initial  on  it  S^^iffiVJuSS  QTAD  MONTH!  Y buy  at  any  store  even  at  double  the  price.  We  cheer-  %J  ̂   a\M\   X  Jl\^JL  W  A  I  1  1  JL fully  send  your  money  back  it  you  are  not  perfectly  satisfied.    We  otter  these  tt\i\  U«*.*»A«.  C* 
fobs  so  cheap  merely  as  an  advertisement.  With  every  fob  we  send  you  a  free  IU"  flUniCr  Ol., copy  of  our  illustrated  magazine.  Send  us  12  cents  in  stamps,  state  the  initial  you  t\AW  DADV  111^ want.  Write  name,  address  and  initial  plainly.  Write  today  or  you  may  forget  it.  UiiH  r  Alt  It, 

Please  Mention  Popular  Mechanics 
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Vol.  9.    No.  3. CHICAGO,  MARCH,  1907. 
10  Cents  a  Copy 

$1.00  a  Year 

TUNNELS  BUILT  ABOVE  GROUND 

To  be  Undermined  and  Sunk  80  Ft.  When  Completed — A  Very  Unusual 
Undertaking 

Two  underground  depots  and  a  con- 
siderable length  of  connecting  tunnel , 

for  the  use  of  the  Metropolitan  subway 
lines  of  Paris,  are  being  constructed 
on  a  public  street,  and  when  completed 
will  be  sunk  into  position.  In  other 
words,  this  unusual  piece  of  engineer- 

ing work  consists  in  building  a  tunnel 
in  the  open  air. 

The  main  line  of  the  Metropolitan 
railway  crosses  the  two  branches  of  the 

Seine  and  the  Isle  of  Cite,  which  di- 
vides the  river,  at  a  point  just  south 

of  the  Bridge  St.  Michel.  That  por- 
tion of  the  line  which  crosses  the 

island  is  being  built  in  the  street, 
where  the  great  steel  framework  rising 
to  the  top  of  the  third  story  of  abut- 

ting buildings  attracts  much  attention. 
The  sections  which  are  to  cross  the 
river  have  already  been  described  in 
these  pages,  having  been  built  on  land 

Framework  of  Depot  and  Section  of  Tunnel;  Weight  18,000  Tons 
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Tunnel  Being  Built  in  the  Street 

and  floated  to  location,  where  they  are 
being  sunk  to  the  required  level  below 
the  bottom  of  the  river.  The  land  and 
water  sections  mentioned  are  5,800  ft. 
in  length. 

The  illustrations  convey  a  good  idea 
of  the  construction.  When  completed 
the  inside  measurement  of  the  tunnel 

will  be  78  ft.  wide  by  56  ft.  high. 
There  are  two  land  sections  1,500  ft. 

and  1,800  ft.  long  respectively.  In- 
side the  steel  framework  will  be  placed 

a  thick  lining  of  concrete  to  exclude 
water,  while  the  sides  and  arch  will  be 
covered  with  white  enameled  tiling  and 
the  floor  with  cut  stone  blocks  and 

slabs,  upon  which  the  track  will  be  laid. 
When  the  metal  section  is  finished,  ex- 

cavation will  be  made  beneath  it  and 

the  great  mass  allowed  to  gradually 
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settle  to  permanent  position   at  the 
proper  depth. 

Two  depots  are  included  in  the  work 
described,  both  located  on  the  island. 
These  are  obtained  by  enlarging  the 
tunnel  to  a  ring-shaped  construction, 
with  provision  for  ticket  offices,  wait- 

ing rooms,  etc.  One  of  the  depots  with 
500  ft.  of  tunnel  weighs  18,000  tons. 
The  reader  will  readily  appreciate  the 
nicety  of  operation  by  which  all  these 
metal  sections  are  to  be  sunk  to  an 

exact  level  and  then  bolted  together  showing  interior  Work 
where  the  end  of  one  length  joins  that 
of  the  next.  The  project  is  one  and  depots  have  been  sunk,  the  street 
of  the  largest  and  most  interesting  en-  will  be  replaced  and  paved  as  before, 
gineering  undertakings  in  the  world  at  All  the  riveting  is  being  done  with 
the  present  time.    When  the   tunnel     pneumatic  hammers  of  American  make. 

PLAN  TO  DIG  INTO  A  LIVE  VOLCANO 

And  Build  a  Breakwater  with  the  Foaming  Molten   Lava — Most  Un- 
heard-of Engineering  Project  Ever  Conceived 

Volcanoes  have  ever  been  considered  sources  of  tremendous  destructive 
force,  uncontrollable  in  their  action  and  of  no  useful  purpose  to  man.  The 
unusual  and  daring  proposition  is  now  made  to  make  at  least  one  active  vol- 

cano perform  constructive  work  of  positive  commercial  value.  The  idea  seems 
to  have  been  adapted  from  the  familiar  one  of  drawing  molten  iron  from  a 
furnace  and  conducting  it  along  the  earthen  floor  through  shallow  open  trenches 
into  molded  spaces  where  it  cools  and  becomes  the  pig  iron  of  trade. 

Hilo  is  the  important  seaport  on  the  east  coast  of  the  Island  of  Hawaii, 
in  the  Sandwich  Islands  1  group.  Its  harbor  facilities  are  insufficient  to  meet 
the  demands  of  present  day  commerce,  and  in  order  to  provide  suitable  shelter, 
great  breakwaters  must  be  constructed  at  large  cost.  Congress  has  been  peti- 

tioned to  make  the  necessary  appropriation,  but  so  far  has  not  advanced  beyond 
an  order  for  a  preliminary  survey.  The  people  of  Hilo  evidently  realize  that 
Congress  is  a  long  way  off  and,  unless  action  is  secured  soon,  propose  to 
tap  an  active  volcano  on  the  island  and  make  it  furnish  the  material  and  do 
the  work  of  construction  at  the  same  time.  If  the  plan  works  a  great  sea 
wall  will  have  been  built,  of  greater  extent  and  weight  than  any  ever  before 
constructed  by  human  skill. 

The  idea  is  to  construct  a  big  trench  from  Mt.  Kilaueau  to  the  shore  and 
then  tunnel  into  the  pit  of  one  of  the  craters  and  release  the  molten  lava,  just 
as  a  furnaceman  opens  a  cupola  when  making  pig  iron.  One  difference  will 
be  that  where  the  founder  uses  a  long  iron  rod  to  poke  a  hole,  the  volcano  is  to 
be  opened  by  letting  off  a  big  charge  of  high  explosives. 

Notwithstanding  the  somewhat  fishy  nature  of  the  story,  it  is  stated  "engi- 
neers who  have  been  considering  the  scheme  are  strongly  inclined  to  the  opinion 

that  it  is  not  impracticable."  One  thing  is  certain,  there  will  be  plenty  of 
Yankee  engineers  who  will  not  hesitate  to  undertake  so  difficult  and  dangerous 
a  venture,  if  the  necessary  funds  are  provided. 
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perilous  position  several  days  the  hull 
did  not  break  and  the  ship  was  finally 
pulled  off,  floated  and  saved. 

 ♦  •  ♦  
MOVING  PICTURES  SECURE 

NAVAL  RECRUITS 

The  navy  department  is  using  mov- 

ing pictures  depicting  the  sailor's  life, as  a  means  of  securing  recruits  for  the 
service.  The  pictures  show  all  phases 
of  the  life,  from  coaling  the  vessel  and 
scrubbing  decks  to  sham  battles  and 
drills.  The  apparatus  is  making  a 
tour  of  the  northwestern  states,  where 

there  are  many  Swedes  and  Norwe- 
gians, who  make  the  best  sailors.  ♦  •  ♦  

MOTOR  CAR  FOR  WIRELESS 
WORK 

PECULIAR  WRECK  OF  STEAMER 

One  of  the  most  unique  marine  pic- 
tures ever  made  is  that  of  the  Steamer 

"Carrington"  which  went  on  the  rocks 
recently.  The  ship  was  stranded  in 
such  a  way  that  at  low  tide  the  stern 
being  in  deep  water  went  down  with 
the  ebb,  see-sawing  the  bow  high  in  the 
air.    Although  the  vessel  was  in  this 

An  interesting  application  of  the 
motor  car  has  been  made  by  the  Mar- 

quis Solari,  secretary  to  Marconi.  It 
consists  of  a  wireless  station  complete 
with  generator,  receiving  and  sending 
apparatus,  and  a  telescopic  pole  which 
can  be  quickly  extended  to  considerable 
height.  The  station  will  work  reliably 
over  distances  up  to  90  miles.  Some 
of  them  will  be  used  in  the  Italian army. 

In  Traveling  Gear Tower  Raised 



POPULAR  MECHANICS  307 

AIRSHIP  THAT  STEERS  LIKE  A  BOBSLED 

In  Mid-Air  Ready  for  Plight 

From  San  Francisco,  famous  for 
aeronauts  and  airships,  comes  a  new 
idea  in  construction.  The  inventor  is 

August  Kidder,  who  has  been  working 
on  the  problem  for  the  past  seven 
years.  The  illustrations  show  his  lat- 

est model,  27  ft.  long,  with  which  he 
has  secured  results  he  considers  very 
satisfactory;  in  fact,  so  promising,  he 
is  now  at  work  on  a  large  ship  which 
will  be  250  ft.  long. 

He  uses  two  gas  bags,  the  forward 
one  being  the  smaller,  and  with  this 
he  steers,  the  larger  following  in  the 
same  way  a  train  of  cars  follows  an 
engine  around  a  curve.  The  motor  and 
operator  are  carried  on  frames  sus- 

pended from  the  bags,  of  which  there 
may  be  several  if  desired.  The  bow  of 
the  forward  bag  is  cone-shaped. 

BIG  BATTLESHIPS  ARE  THE 
BEST 

Lieutenant-Commander  William  S. 
Sims,  inspector  of  target  practice  in 
the  navy,  in  an  article  written  for  the 
United  States  Naval  Institute  in  reply 
to  an  argument  by  Captain  Mahan  for 
small  ships,  declares  for  big  ships  of 
the  all  big  gun  type,  not  only  because 
they  are  the  more  efficient,  ton  for  ton, 
than  smaller  battleships,  but  because 
they  are  more  economical  in  both  origi- 

nal cost  and  cost  of  maintenance. 

"A  fleet  of  ten  20,000-ton  ships," 

says  Lieutenant-Commander  Sims, 
"each  having  a  broadside  fire  of  eight 
12-in.  guns,  or  80  in  all,  would  cost 
about  $100,000,000.  A  fleet  of  20 
smaller  vessels,  each  having  a  broadside 
fire  of  four  12-in.  guns,  or  80  in  all, 
and  the  usual  intermediate  guns,  would 
cost  about  $120,000,000  or  $130,000,- 
000,  though  I  previously  assumed  the 
cost  of  these  fleets  to  be  equal,  in  order 
to  accentuate  the  tactical  value  of  large ships. 

"It  requires  fewer  men  to  man  the 
main  battery  guns  of  an  all  big  gun 
ship  than  of  a  mixed  battery  ship.  For 
example,  it  requires  fewer  men  to  serve 

the  ten  12-in.  guns  of  the  'Dread- 
nought' than  the  four  12-in.  and  six- 

teen 6-in.  guns  of  the  'Missouri/ 
"It  will  require  no  more  men  for  the 

'Dreadnought's7  crew  than  it  would  for 
the  'Missouri's/  if  she  had  a  comple- 

ment of  men,  as  measured  by  Euro- 
pean standards,  which  neither  she  nor 

any  of  our  battleships  has." 

PRIVACY  ON  PARTY  TELEPHONE 
LINES 

A  New  York  inventor  claims  to  have 

perfected  a  device  that  will  put  an 
end  to  eavesdropping  on  party  tele- 

phone lines.  The  device  can  be  con- 
nected to  any  'phone  and  only  those 

carrying  on  the  conversation  can  hear 
what  is  said. 
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VERY  LATEST  LARGEST  OFFICE 
BUILDING 

The  largest  office  building  in  the 
world  this  month  is  the  proposed  down- 

Contains  4,000  Offices 

town  terminal  of  the  Hudson  Eiver 
Tunnel  Co.  This  structure  will  rise 
22  stories  above  the  street  and  extend 
down  through  25  ft.  of  basements. 
Features  of  the  building  include: 
Large  arcade  for  stores;  4,000  offices 

Section  of  Tunnel 

accommodating  10,000  people;  39 
elevators;  5,000  windows,  and  30,000 
incandescent  lights;  while  in  the  base- 

ment depots  tunnel  and  subway  trains 
can  be  taken  for  Jersey  City,  Brooklyn, 
and  all  parts  of  New  York  City. 

 ♦  •  ♦  

DYNAMITE 

By  D.  S.  Brewster,  Explosive  Expert 

Dynamite  was  discovered  in  1866  by 
Alfred  Nobell.  The  principle  consist- 

ed in  using  an  absorbent  commonly 

called  a  "dope/7  which  would  take  up 
the  nitroglycerine  and  hold  it  some- 

what after  the  manner  of  a  sponge. 

A  suitable  "dope"  should  be  of  cellular 
structure,  so  that  the  nitroglycerine 

may  be  subdivided  into  minute  glob- 
ules, each  globule  held  separately  in  its 

own  cell,  completely  isolated  from  the 
others.  In  this  condition  its  sensitive- 

ness is  greatly  reduced,  depending,  of 
course,  upon  the  amount  of  nitroglyc- 

erine absorbed. 
Nitroglycerine  is  made  by  treating 

a  quantity  of  exceedingly  pure  glyc- 
erine with  a  mixture  of  nitric  and  sul- 

phuric acid.  The  proportion  common- 
ly adopted  is  3  parts  of  nitric  acid, 

5  parts  of  sulphuric  acid,  and  from 
1  to  1.15  parts  of  glycerine.  The  glyc- 

erine is  added  very  slowly  and  with 
constant  stirring.  Wood  pulp,  nitro- 

glycerine, sodium  nitrate  and  sulphur 
are  thoroughly  incorporated  and  put 
in  cartridges,  usually  1J  by  8  in.  in 
size,  these  cartridges  being  packed  in 
paraffine  paper. 

An  explosion  is  a  chemical  reaction 
which  is  completed  in  an  exceedingly 
short  period  of  time  with  the  evolution 
of  a  large  quantity  of  gas  at  a  very 

high  temperature.  If  this  reaction  oc- 
curs in  a  body  which  is  closely  con- 
fined, the  expansive  effort  of  the  highly 

heated  gases  produces  disrupted  ef- 
fects. If  the  suddenness  of  the  re- 

action is  very  great,  disrupted  action 
upon  solid  objects  in  contact  with  the 
body  may  be  obtained  even  when  it 
is  not  confined,  because  the  cohesion  of 
these  objects  can  be  overcome  more 



POPULAR  MECHANICS 

309 
readily  in  an  instant  of  time  than  the 
inertia  of  the  surrounding  air.  This 
has  given  rise  to  a  popular  error  that 
nitroglycerine  and  other  high  explo- 

sives act  downward.  As  a  matter  of 
fact  they  act  with  equal  force  in  all 
directions. 

In  small  quantities,  dynamite  will 
burn  quietly,  but  with  large  quanti- 

ties the  heat  thus  generated  will  bring 
the  entire  mass  to  the  explosion  tem- 

perature before  it  has  burned  away.  It 

freezes  at  temperatures  from  42°  to 
45°  F.,  which  often  necessitates  thaw- 

ing it  before  it  can  be  used.  Dyna- 
mite should  not  be  thawed  by  direct 

heat  from  a  fire  or  a  stove.  There  is 

also  more  or  less  peril  of  producing 
leakiness  and  starting  decomposition 
by  thawing  it  in  the  sun.  There  is 
peculiar  peril  from  thawing  it  in  the 
sun  when  the  rays  are  turned  through 
a  window,  as  the  imperfections  in  the 
glass  are  apt  to  focus  the  heat  at  a 
common  point. 

There  are  only  two  safe  ways  to 
thaw  dynamite,  viz :  In  a  room  heated 
by  steam  pipes,  in  which  case  the  explo- 

sive must  never  be  laid  on  the  pipes, 
and  in  a  vessel  surrounded  by  warm 
water.  The  proper  temperature  of  the 

water  is  125°  F.,  which  is  the  approxi- 
mate temperature  at  which  the  bare 

hand  can  just  be  held  without  pain. 
The  water  should  be  heated  separately 

and  poured  into  the  water  space  in  the 
thawer,  and  the  thawer  should  not  be 
heated  near  a  stove  or  other  source  of 
heat. 

Many  accidents  occur  from  the  use 
of  dynamite,  the  usual  cause  being 
carelessness.  Among  these  causes  are 

the  following :  Quarrymen  carrying- 
cartridges  and  detonators  in  the  same 
hand ;  forcing  cartridge  into  hole  with 
iron  bar;  striking  portions  of  unex- 
plodecl  cartridge  while  clearing  away 
debris  after  the  blast;  deepening  a  hole 
which  had  been  fired  and  had  not  done 

its  work;  investigating  misfires  when 
fuse  failed ;  testing  a  hole  with  an  iron 
bar  after  the  blast  to  see  if  any  of  the 
charge  remained. 

Besides  ordinary  blasting  operations 
there  are  many  other  purposes  for 
which  dynamite  has  been  successfully 
used.  It  is  often  used  for  blasting 
ice  to  make  way  for  ships  or  other 
objects  and  is  used  quite  extensively 
for  removing  stumps  or  trees.  Dyna- 

mite is  also  useful  for  breaking  up 
cannon,  condemned  machinery  and 
large  castings  to  be  remeltecl,  and  in 
the  hands  of  an  expert  can  be  used 
for  these  purposes  without  any  danger. 
It  is  occasionally  exploded  under  water 
for  recovering  dead  bodies  which  have 
sunk  to  the  bottom,  and  has  been  un- 

lawfully used  in  the  same  manner  for 
killing  fish. 

NEW  SUBMARINE  "  OCTOPUS  "  the  Largest  in  the  U.  S.  Navy,  on  Trial  Test— What  Appear  to  be 
Platforms  Are  Hydroplanes  to  Prevent  "  Plunging." 
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THE  AUTOCYCLE 

A  new  motor  vehicle  with  four 
wheels  but  driven  on  the  plan  of  a 
motorcycle  has  made  its  appearance. 

Speed,  40  Miles 

This  machine  weighs  380  lb.,  has  a 
6-hp.  motor,  is  said  to  develop  a  speed 
of  40  miles  an  hour,  and  capable  of 
turning  in  a  radius  of  7  ft.  The  seat 
will  accommodate  two  passengers. 
Most  of  the  weight  is  carried  on  the 
forward  and  rear  wheels,  which  are 
28-in.  diameter.  The  side  wheels,  24 
in.,  are  balance  wheels.  The  front  and 
side  wheels  are  connected  by  steering 
gear  and  all  turn  in  unison.  It  is 
claimed  this  machine  will  safely  turn 
in  a  radius  of  30  ft.  at  a  speed  of  20 
miles  an  hour. 

ENGINEERING  EVENTS  IN 
ALASKA 

By  Chas.  W.  Tennant,  Dawson,  Y.  T. 

Mining  with  steam  dredges  last  sum- 
mer was  so  successful  that  10  addi- 

tional machines  will  be  added  this 
season.  The  ground  is  found  to  be 
less  frozen  than  formerly  supposed  and 
in  many  places  the  frost  does  not  ex- 

ceed 10  ft.  in  depth,  which  is  thawed 
by  steam  points  taking  steam  from  the 
dredge.  Water  powers  are  to  be  util- 

ized in  summer;  one  large  turbine 
plant  is  already  installed  which  will 
have  a  transmission  line  35  miles  long. 
Fuel  is  very  high,  which  makes  steam 
power  expensive. 

A  leading  greenhouse  man  of  Daw- 
son has  installed  an  acetylene  plant  to 

furnish  light  for  growing  vegetables 
and  flowers  during  the  dark  season. 

Capt.  J.  J.  Healy  has  arrived  with 
his  men  and  will  soon  begin  the  survey 
for  the  Trans- Alaskan-Siberian  rail- 

way. Local  engineers  consider  the 
project  of  tunneling  Behring  straits  a 
feasible  one.  The  railroad  now  run- 

ning into  Dawson  has  been  operating- all  winter  and  will  be  extended  75  or 
100  miles  this  summer. 

A  large  skating  rink  occupies  one  of 
our  largest  buildings:   no  trouble  to 
freeze  natural  ice  day  or  night. 

 »  ♦  ♦  
BUCKING  SNOW  IN  SCOTLAND 

During  the  past  winter  there  have 
been  unusually  heavy  snows  in  Scot- 

land. The  illustration  shows  a  train 
which  was  stuck  for  24  hours  in  a 

10-ft.  drift.  The  two  engines  sent  to 
its  relief  were  also  stalled,  and  three 
more  locomotives  with  plows  were  sent 
to  release  the  other  two,  which  were 
stalled  in  15  ft.  of  snow.  The  line 
was  finally  opened  by  a  shovel  gang 
of  150  men,  who  dug  through  600  ft. 
of  drifts. 

Unusual  in  Scotland 
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CONQUEST  OF  RIVER  AND  SEA 

Thrilling  Account  of  the  Building  of  the  Great  Dam  to  Check  the  Colorado  River 

By  Edgar  L.  Larkin,  Director  Mt.  Lowe  Observatory,  Echo  Mt.,  Cal. 

[This  intensely  interesting  account  of  one  of  the  most  daring  engineering  feats  ever  undertaken  is 
reprinted  here  from  the  copyrighted  article  in  the  Open  Court  for  January  by  permission  of  its  publishers. 
About  the  time  the  article  appeared  the  river  again  broke  its  barriers.  President  Roosevelt  has  asked 
Congress  for  $2,000,000  to  check  the  flood  which  threatens  to  submerge  12,000  homes,  1,500,000  acres  and 
destroy  $700,000,000  of  property.— Editor's  Note.] 

"Water  has  stopped  pouring  into  the  Imperial  Valley/'  said  the  telephone 
in  a  little  hut  of  poles,  thatched  with  willows  on  the  brink  of  the  subdued  river. 
And  the  12,000  people  below  heard  all  about  it  in  an  incredibly  short 
time.  Almost  two  years  of  brooding  anxiety  had  been  their  fate,  but  suspense 
and  care  turned  to  joy  in  the  space  of  one-fifth  of  a  second  when  the  news  came. 
One  of  the  most  remarkable  engineering  problems  of  this  or  any  other  age 
had  been  solved.  Here  is  the  problem :  A  stream  of  water  saturated  with  silt, 
whose  width  was  3,000  ft.,  had  to  be  cut  off.  The  depth  of  the  water  was  from 
9  to  12  ft.,  with  a  velocity  of  flow  of  12  ft.  per  second.  But  the  bottom,  banks 
and  adjacent  lands  for  square  miles  round  about  are  composed  of  pure  silt. 
This  substance  is  ground  as  fine  as  flour,  and  dissolves  almost  instantly  when 
water  touches  it.  The  silt  is  of  great  but  unknown  depth,  certainly  not  less  than 
2,000  ft.,  possibly  5,000.  It  came  from  Colorado  and  Utah  and  was  ground  in 
that  great  mill — the  Grand  Canyon  of  the  Colorado,  during  hundreds  of  millions 
of  years.  Piles  driven  in  it  to  hold  up  a  railroad  could  not  be  depended  upon 
for  a  day.  The  stream  was  growing  wider  and  deeper  minute  by  minute,  and 
costly  fields  of  grain,  grass  and  fruit  were  being  hurried  away  to  the  Salton  Sea. 
Annual  floods  in  the  Colorado  were  sure  to  come  and  make  the  break  miles  in 

width,  forever  beyond  hope  of  filling. 
Epes  Kandolph,  H.  T.  Cory,  E.  Corillo  and  Thomas  J.  Hinds  stood  on  the 

bank  of  silt  and  wondered  how  the  devastating  floods  could  be  conquered. 

"Central,  please."  "Hello."  "Give  me  the  Southern  Pacific,  Los  Angeles," 
said  Mr.  Kandolph,  speaking  into  the  receiver  of  the  telephone  in  the  now 
historic  hut. 

History  may  never  record  the  words  spoken  to  and  fro,  but  here  is  what 
happened  right  away:  Two  grand  divisions  of  the  Southern  Pacific  Eailroad 
instantly  went  out  of  the  goods-carrying  business.  Every  car  filled  with  any 
kind  of  freight  was  unloaded  at  once,  and  no  more  were  received  for  shipment. 
Telegraphs  and  telephones  everywhere  began  to  speak.  Now  let  us  see  what 
other  events  at  once  took  place. 

Thousands  of  men  seized  bars  and  picks,  and  with  steam-drills  and  great 
cranes  attacked  granite  mountains  in  every  stone  quarry  within  350  miles. 
Dynamite  and  giant  powder  thundered  at  the  rocks  by  night  and  by  day.  Every 
quarry  was  rushed  with  cars.  Goods-cars,  coal-cars,  flat-cars,  lumber-cars,  steel- 
cars,  cars,  no  end  of  cars,  filled  every  siding.  The  entire  southwest  was  stripped 
of  cars.  Passenger  traffic  often  gave  way  to  monster  trains  of  stone-cars.  When 
the  battle  with  the  flood  was  at  its  height,  stone-laden  cars  were  attached  to 
express  trains.  Only  mail  trains  had  full  right  of  way.  Before  this  a  spur 
railway  from  the  main  line  had  been  laid  to  the  brink  of  the  flood.  Before  the 
thousands  of  cars  from  the  quarries  arrived  new  sidetracks  were  put  down  every- 

where on  the  silt  beds  on  which  to  store  cars  for  the  approaching  conflict. 
Excitement  grew,  and  so  did  the  width  of  the  river.   And  then  2,200  cords 
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of  tall,  slender  willows  were  cut  and  piled  high  on  the  bank  where  the  end  of 
the  enormous  dam  was  to  begin.  A  large  flat-boat  or  barge  was  anchored  by  the 
shore  close  to  the  willow  heap.  A  straight  row  of  piles  was  driven  across  the 
stream  and  f-in.  braided  wire  steel  cables  were  attached  to  them.  These  held 

the  barge  from  going  down  stream.  Twelve  "dead-men;"  great  logs,  were  buried 
in  the  silt  banks.  Twelve  colossal  spools  of  cable  were  placed  on  the  far  side 
of  the  flat-boat.  Skids,  or  inclined  planes,  smooth  on  top,  were  placed  between 
the  spools  and  edge  of  the  boat  near  the  shore.  The  ends  of  the  cables  were 

anchored  to  the  "dead-men."    Many  cords  of  willows  were  placed  on  the  boat. 
Then  hundreds  of  men  made  fascines — bundles  of  willows  20  in.  in  diameter 

and  90  ft.  long,  bound  with  wire.  Twelve  cables  nearly  8  ft.  apart  were  twisted 
around  the  bundles  in  double  loops.  The  fascines  were  the  woof  and  the  cables 
the  warp  of  a  leafy  carpet  90  ft.  wide  and  3,000  long.  When  a  strip  had 
been  woven  of  suitable  length,  a  steamer  pulled  the  barge  into  the  river.  The 
spools  revolved,  the  cables  unwound,  the  beautiful  Brussels  carpet  slid  down  the 
skids,  dropped  into  the  water  and  sank  to  the  bottom,  anchored  by  cables  to 
the  row  of  piles  up-stream.  A  pile  driver  followed  and  put  down  the  carpet- 
tacks — piles  from  40  to  60  ft.  in  length — through  the  willows  and  tacked  this 
Axminster  to  the  soft  floor  of  silt.  And  then  silt  began  immediately  to  settle 
in  between  the  twigs  and  leaves.  Then  two  rows  of  piles  were  set  across  the 
river;  heavy  timbers  were  laid  on  the  tops,  then  the  ties  and  rails  of  a  railroad 
of  great  strength  were  placed  on  this  massive  foundation,  quite  necessary,  as  will 
be  seen  later. 

Before  any  of  these  preparations  had  been  made,  a  bypass  50  ft.  wide  had 
been  cut  around  the  place  where  the  north  end  of  the  dam  was  to  start.  A 
massive  head-gate  was  placed  in  this  pass  at  a  cost  of  $55,000.  The  purpose 
of  this  cut  was  to  carry  part  of  the  water  from  the  front  to  the  rear  of  the  dam 
while  building,  and  relieve  pressure  as  the  dam  rose  higher  and  higher.  The 
gate  was  to  have  been  kept  open  until  the  big  dam  was  completed,  and  then 
closed.  This  and  the  dam  would  cause  the  water  to  rise  and  pour  into  its 
original  bed  and  go  smiling  on  its  way  to  the  Gulf  of  California. 

When  the  sidetracks  were  rilled  with  thousands  of  cars  of  rock,  activity 
began.  First,  a  long  train  moved  from  the  north  side  of  the  river  across  to  the 
south.  This  was  occupied  by  hundreds  of  men  armed  with  steel  bars  and  pikes. 
The  huge  stones  were  pried  off  the  cars,  when  they  fell  with  crash,  rattle  and 
roar  into  the  river  and  settled  on  the  carpet.  A  train  on  the  north  end  of  the 
railroad  was  emptied  at  the  same  time;  and  then  more  trains,  and  still  more. 
On  they  came  without  cessation,  day  or  night.  Thus  the  dam  advancing  from 
both  ends  kept  narrowing  the  space  between  the  approaching  bulwarks  of 
massive  stones.  When  this  space  contracted  the  speed  of  the  water  began  to 
increase.  With  more  contraction,  the  river  above  the  dam  commenced  to  rise 
slowly,  and  then  a  little  faster. 

The  water  got  its  shoulder  under  the  Bockwood  gate  and  away  it  went  with 
rush  and  roar.  Consternation  and  dismay  filled  every  mind — except  those  of  the 
four  engineers.  Gloom  spread  throughout  the  Imperial  Valley.  It  is  not  known 
what  thoughts  raced  through  the  minds  of  the  four;  but  the  1,050  workmen  could 
not  detect  one  trace  of  fear.  Instantly  every  man  left  the  great  dam  and 
attacked  this  unlooked-for  danger-problem.  For  unless  the  bypass  were  closed 
immediately  the  silt  banks  would  vanish  and  the  two  cuts  would  join  into  a 
break  a  mile  or  more  wide  and  forever  seal  the  doom  of  Valley  Imperial. 

Sleep  disappeared,  piles  were  driven,  and  a  railroad  was  thrown  across  the 
bypass  in  haste.  And  then  rocks  rained.  Trainload  after  trainload  went  out 
of  sight  in  the  boiling  flood.  And  trainloads  of  gravel,  clay  and  sand.  Finally, 
the  heap  appeared  above  the  water;  and  then  more  trains  emptied  on  the  crest 
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to  bring  it  up  to  level  with  the  banks.  The  floods  in  the  deep  cut  were  thus 
conquered,  and  then  they  backed  around  in  front. 

The  diverted  Colorado  Kiver  that  had  been  displaying  its  rage  at  the  dam 
in  low,  sullen,  but  ominous  tones,  now  began  to  roar.  As  the  ends  of  the  dam 
drew  nearer,  the  roaring  grew  louder.  The  water  surged,  boiled  and  seethed  in 
anger.  Its  speed  increased  with  every  trainload  of  rock  hurled  into  its  face. 
Water  weighs  62  lb.  to  the  cubic  foot,  and  when  in  rapid  motion  its  momentum 
becomes  one  of  the  most  formidable  powers  in  nature.  When  the  gap  grew 
narrower,  not  only  did  the  velocity  of  the  flood  greatly  accelerate,  but  the  river 
began  to  rise,  and  pressure  on  the  dam  became  enormous. 

At  sunset  November  3,  the  time  for  fear,  wavering  and  faltering  came.  No 
hope  of  help  from  the  bypass ;  all  the  waters  that  went  through  that  now  had  to 
be  dealt  with  in  the  center  of  the  great  dam.  The  destruction  of  the  gate 
changed  every  plan.    Suppose  one  to  be  engaged  in  building  a  house  by  plans 

Piling  for  Railroad  Bridge— Velocity  of  Water  12  Ft.  Per  Second.   Photo  by  Lubken 
Items  of  the  Dam:— Length,  3,000  ft.;  width  at  bottom,  250  to  300  ft.;  height  when  finished,  44  ft.; 

cords  of  willows  used,  2,200;  piles  40  to  60  ft.  in  length,  1,100;  feet  of  railway  trestle  built,  3,800;  miles 
of  %-in.  steel  cable,  40;  tons  of  rock  in  dam,  70,000;  cubic  yards  of  earth  by  cars,  200,000;  cubic  yards of  earth  by  horses  and  mules,  300,000;  locomotives  employed.  8;  men  employed:  Caucasians,  600,  Indians, 
450;  cost  of  dam,  $1,250,000;  time  in  building  actual  dam,  86  days;  acres  of  rich  land  involved,  1,500,000; 
miles  of  canal  jeopardized,  300. 

made  by  an  architect,  and  that  when  half  finished  something  should  suddenly 
occur  to  prohibit  the  use  of  the  specifications,  but  circumstances  were  such  that 
the  house  must  be  built  in  haste  or  a  vast  sum  of  money  would  be  lost.  The 
chances  are  that  the  scheme  would  fail  and  the  loss  ensue.  The  Assyrians  and 
Babylonians  in  their  engineering  along  the  Tigris  and  Euphrates,  and  the  Egyp- 

tians with  the  Nile,  had  ample  time.  But  there  was  not  a  minute  to  waste  on  the 
Colorado. 

Here  is  the  case :  1,500,000  acres  of  land  in  the  Imperial  Valley,  pronounced 
by  United  States  government  experts  to  be  as  rich  as  that  in  the  delta  of  the  Nile, 
were  in  danger  of  reverting  back  to  a  desert  waste,  forever  deprived  of  water. 
The  homes  of  12,000  people,  square  miles  of  rich  grains,  grasses  and  fruits,  six 
little  cities,  hundreds  of  miles  of  railway  track,  and  thousands  of  domestic 
animals,  these  and  more,  were  on  the  verge  of  destruction.  For  already  the 
bottom  of  the  diverted  river  was  lower  than  its  primeval  bed  by  10  feet,  and 
still  cutting  lower.    The  fact  stared  them  in  their  faces  that  the  costly  system 
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of  canals  would  soon  be  destroyed;  and  that  the  awful  desert  conditions  would 
assume  dominion;  and  that  every  human  being  and  animal  must  leave  the 
beautiful  vale,  never  to  return. 

Rays  from  the  falling  sun  just  before  they  were  cut  off  by  the  vast  granite 
rim  of  the  Salton  Sink  fell  on  four  faces  and  brought  out  lines  of  determination 
set  and  fixed  as  though  cut  in  flint  and  adamant.  These  were  the  engineers 

"cumbered  with  a  load  of  care."  For  the  eyes  of  every  hydraulic  engineer  were 
watching  from  afar  every  move  to  see  which  would  come  out  victor,  man  or 

river.  And  the  sun's  fainting  light  fell  on  the  faces  of  600  men  of  the  Caucasian 
race  and  450  Indians — all  selected  men,  trained  like  soldiers  for  this  dangerous 
war:  Americans,  Spaniards,  Mexicans,  Frenchmen  and  Germans,  together  with 
Cocopahs,  Mariposas,  Pimas,  Diguones,  Yumas  and  Mojaves,  who  formed  the 
largest  number  of  American  Indians  ever  at  work  in  one  body. 

When  darkness  fell  the  electric  lights  flashed  upon  the  weird  and  entirely 
unique  scene.  The  river  was  rising  and  the  impetuous  flood  roared  louder  than 
before.  The  terrific  speed  of  the  pent-up  water  was  fearful  to  look  upon  even, 

to  say  nothing  of  man's  audacity  in  attempting  to  stop  its  wild  career.  No 
shadow  of  fear,  discomfiture  or  dismay  appeared  on  the  bronzed  features  of  the 
engineers.  For,  if  there  had,  it  is  probable  that  a  panic  would  have  ensued  at 
once.  It  was  just  before  a  real  battle,  fraught  with  danger.  These  men  had  to 
go  out  over  the  awful  flood  1,500  ft.  from  either  shore.  Who  could  say  but  that 
the  dam  might  go  when  the  water  came  up  to  the  carwheels  and  sink  every  train 
on  the  tracks?  Burning  oil  under  the  locomotive  boilers  roared  hot  words 
of  defiance  to  the  floods  beneath;  and  the  water  hurled  back  derision  and  scorn 
to  the  roar  of  fire  and  hiss  of  steam,  to  exploding  safety  valves,  and  exhausts 
of  monster  engines  and  the  hideous  grinding  of  a  thousand  carwheels  on  granite 

grit.  No  such  combine  of  noises  was  ever  known  on  earth.  "Go"'  was  a  word  of 
command.  Two  entire  trainloads  of  rock  hailed  into  the  jaws  of  the  torrent.  The 
floods  howled  in  rage  and  rose  a  little  higher.  The  empties  moved  to  shore,  and 
two  more  long  trains  came  over  the  gap  and  hurled  their  loads  into  the  teeth 
of  the  dragon  below.  Pelee  was  rivaled  in  the  art  of  stone-throwing  and  Vesuvius, 
for  a  new  Gettysburg  was  raging.  Then  long  trains  of  enormous  weight,  of  cars 

called  "battleships,"  loaded  with  hundreds  of  tons  of  gravel,  rolled  over  the 
tempest  of  water.  These  cars  are  made  of  steel,  and  their  sides  are  suspended 
on  hinges.  At  the  word  of  command  both  sides  of  both  trains  flared  out  and  a 
rain  of  gravel  fell,  the  like  of  which  was  never  seen.  These  small  stones  filled 
the  interstices  between  the  large.  This  caused  the  river  to  rise  faster  and  th« 
awful  current  to  increase  its  fury.  And  pressure  grew  apace.  At  midnight  a 
wonderful  word  of  command  was  heard — "Faster !" 

More  oil  went  into  the  fires;  steam  could  do  no  more.  Pikes  and  bars 
of  steel  were  grasped  with  renewed  energy  by  many  tribes  and  kindreds  of  men. 

Human  hands  could  not  move  faster.  "We  must  have  large  rocks  now,"  was  thfi 
order  at  1  a.  m.  For  rocks  now  began  to  be  deflected  out  of  a  vertical  line  and 

go  down-stream  somewhat.  "Bring  the  5-ton  rocks."  One  of  these,  weighing 
5^  tons,  was  watched  when  it  dropped.  The  water  clutched  the  mass  when  it 
rolled  and  tumbled  over  similar  rocks  down  the  side  of  the  dam  60  ft.  It  is 

still  there — a  witness  to  the  momentum  of  running  water.  "More  rocks !"  was  the 
incessant  cry. 

Behold !  there  was  light  in  the  east.  It  was  dawn ;  the  progress  of  time 
had  not  been  noticed.  More  trainloads  of  heavy  rock  brought  the  crest  of  the 

dam  up  to  the  tracks.  Then  train  after  train  of  "battleships"  expanded  and 
thundered  down  gravel.  As  the  sun  rose,  so  did  the  river,  and  faster  if  possible 
came  the  rock  and  gravel.    Here  is  the  record  of  the  battle  when  at  its  height : 
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One  car  of  stone  was  thrown  in  during  each  interval  of  4|  minutes!  This 

broke  the  world's  record.  The  throats  of  Aetna  and  Cotapaxi  may  have  done 
better  at  times. 

It  was  exact  noon  of  Sunday,  November  4th. 

"Oh,  look!  The  river  is  not  rising/'  shouted  some  one.  "The  water  is 

stationary,"  said  another.  And  "it  is  beginning  to  fall,"  another.  And  then  a 
triumphant  shout,  and  a  shout  of  victory,  was  heard  in  the  wilderness. 

0     0  0 

WIRELESS  TELEPHONY  IN  USE 

Detroit  Inventor  Demonstrates  Practicability— May 
Be  Nucleus  of  Wonderful  System 

Wireless  telephony  is  an  accom- 
plished fact  and  now  it  only  remains 

for  its  inventors  to  perfect  their  ap- 

Prof.  Clark  and  Wireless  Telephone  Instruments 

paratus  and  adapt  it  to  the  commercial 
needs  of  the  day.  The  world  is  no 
longer  incredulous.  The  rapid  ad- 

vancement made  in  the  use  of  wireless 

telegraphy  has  swept  away  the  doubts 
of  even  the  most  conservative  and  busi- 

ness men  are  looking  forward  to  the 
time  when  unrestricted  verbal  commun- 

ication between  New  York  and  Lon- 
don, or  Chicago  and  Berlin,  may  save 

them  a  trip  across  the  ocean. 
Thomas  E.  Clark,  of  Detroit,  has 

produced  a  wireless  telephone  system 
which  seems  to  be  the  nucleus  of  the 

world-connecting  system  yet  to  come. 
Instead  of  the  air,  as  in  wireless  teleg- 

raphy, he  uses  the  earth  as  his  medium 
of    transmission,    success  depending, 

it  is  said,  upon  sustained  vibrations. 
As  yet  Mr.  Clark  has  tried  his  in- 

strument with  only  two  dry  cell  bat- 
teries and  with  apparatus  designed  for 

short  distances.  These  experiments, 
however,  have  been  attended  with 

promising  success.  The  sound  was  car- 
ried without  loss  in  volume,  change  of 

pitch,  or  the  disagreeable  sonorous  de- 
fects incident  to  the  metallic  circuit 

'phones. 

Despite  this  wonderful  achievement, 
the  difficulties  yet  to  be  met  are  great. 
For  instance,  in  order  for  one  patron 
to  call  up  another  in  a  distant  city, 
where  hundreds  of  telephones  were  in 
use  would  necessitate  that  the  sending 
instrument  or  transmitter  be  given  the 
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right  degree  of  power  to  overcome  both 
the  distance  and  the  varying  accidental 
conditions  which  affect  transmission, 
and  be  attuned  to  set  up  vibrations  in 

the  particular  'phone  desired,  calling 
the  attention  of  the  owner  and  enab- 

ling him  to  hold  converse  over  the 
wireless  line.  The  field  of  operation, 
however,  cannot  be  limited  and  may 
eventually  include  any  two  points  on 
the  earth's  surface. 

davits  on  the  port  side.  A  signal  mast 
and  boarding  ladders  are  fitted. 

The  motor  is  a  22-hp.  gasoline  en- 
gine. Equipment  includes  a  generator, 

storage  batteries,  with  incandescents 
and  searchlight. 

QUEER  VENTILATORS  IN  INDIAN 
CARS 

35-FT.  CABIN  CRUISER 

The  plans  shown  are  those  of  a  very 
commodious  little  cruiser  described  in 
The  Rudder.  This  boat  is  36  ft.  over 
all,  33  ft.  on  the  water 
line,  and  9  ft.  3  in. 
breadth.  Three  water- 

tight bulkheads  will  be 
fitted,  making  the  boat 
practically  unsinkable. 

In  general  appearance 
the  boat  resembles  the 

larger  type  of  motor 
yacht.  Every  inch  of 
space  has  been  put  to 
practical  use.  The  deck 
is  raised  forward,  and 
the  deck  house  is  divided 

by  a  bridge  coming  over 
the  forward  end  of  the 
double  stateroom.  The 
motor  is  located  forward 

in  what  is  properly  the 
forecastle,  which  also  in- 

cludes berths  and  toilet 
accommodations  for  the  crew.  Next 

aft  of  this  and  separated  by  water- 
tight bulkhead  is  the  owner's  stateroom 

with  berths  on  either  side,  and  from 

this  again  is  a  passage  having  the  gal- 
ley on  the  port  side  and  owner's  toilet room  on  the  starboard  side.  The  main 

saloon  is  at  the  after  end  of  the  cabin 
and  has  Pullman  berths  folding  up  in 
the  joiner  work  on  either  side,  and 
dining  table  in  the  center.  From  the 
main  saloon  one  enters  the  self-bailing 
cockpit,  in  which  is  the  fuel  tank,  with 
a  capacity  of  200  gal.  The  bridge 
deck  and  cockpit  are  covered  by  awn- 

ings, and  a  10-ft.  dinghy  is  carried  on 

The  passenger  coaches  on  the  rail- 
ways of  India  are  using  a  peculiar 

ventilator  to  fan  their  patrons.  Four 
wind  scoops  are  placed  on  top  the  car, 
attached  to  a  vertical  shaft  extending 
clown  into  the  car  with  two  blades. 
When  the  car  is  in  motion  the  scoops 

Complete  Little  Cruiser 

above  and  the  blades  below  revolve, 
and  also  by  means  of  gearing  wind 
up  springs  which  run  the  blades  while 
the  train  is  standing  still.  The  Rail- 

road Gazette,  Calcutta,  says  the  pas- 
sengers in  a  compartment  can  regulate 

the  operation  of  the  fans. 
 ♦  •  ♦  

An  autobus  line  will  operate  between 
Tokyo  and  Kanagawa,  Japan,  a  dis- 

tance of  9  miles.  Fare  will  be  2  sen 

(1  cent)  per  mile. 

Eight  bills  for  charters  for  railways 
to  Hudson  Bay  are  pending  in  the 
Dominion  parliament. 
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BRIDGE  TRAMWAYS  FOR  GREAT  LAKES  DOCKS 

Crane  Weighs  520  Tons;  Trolley  and  Bucket,  35  Tons 

An  immense  bridge 
tramway,,  equipped  with 
a  7-ton  bucket  for  carry- 

ing iron  ore  from  the 
wharf  to  a  storage 
trough,  and  which  is 
operated  by  electricity,  is 
a  notable  feature  of  the 

Conneaut  (0.)  docks.  It 
is  said  that  one  similar 
to  it  is  to  be  erected  on 
the  new  lake  front  docks 

of  the  Pennsylvania, 
company  at  Ashtabula 
harbor  the  coming  sea- 

son, also  another  at  Con- 
neaut. 

The   bucket  used  on 
this  machine  is  known  as 

a  "two-rope  grab  buck- 
et."   One  rope  operates the  shell  and  the  other 

the  parts  known  as  the 

"spades,"  which  do  the 
scooping  of  the  ore.  By 
this     arrangement  the 
spades  can  be  engaged  in 
digging   without  lifting 
the  bucket.    The  weight 
of  the  crane  is  1,039,000 
lb.  and  that  of  the  trolley  and  bucket 
is  69,000  lb.    The  speed  of  the  trolley 
travel  is  1,000  ft.  per  minute,  the 
bridge  travel  75  ft.  per  minute,  and 
that  of  the  hoist  225  ft. 

Electricity  in  the  operation  of  ore- 
handling  machinery  is  comparatively 
new.  It  is  rapidly  gaining  favor  and 
one  Great  Lakes  dock  after  another  is 

being  electrically  equipped. 
The  cement  trough  into  which  the 

ore  is  dumped  from  the  bridge  tram- 
way bucket  represents  a  new  feature 

of  storage.  The  sides  of  this  trough 
are  so  arranged  that  the  ore  is  kept  at 
all  times  at  a  point  where  it  can  be 
most  easily  grappled  by  the  automatic 
grab  buckets  at  the  time  of  reloading 
it  to  cars. 

7  Tons  at  a  "Bite' 

ELECTRICITY  CONFIRMS  ABSO= 
LUTE  ZERO 

There  is  no  such  thing  as  cold.  The 
word  cold  means  simply  the  absence  of 
heat,  just  the  same  as  darkness  means 
the  absence  of  light.  No  matter  how 
brightly  a  room  may  be  illuminated, 
by  adding  more  lights  the  illumination 
will  be  increased,  but  a  room  in  which 
there  is  not  a  ray  of  light  is  dark  and 
it  cannot  be  made  any  darker.  It  is 
the  same  way  with  cold.  An  object 
in  which  there  is  no  heat  is  cold  and 
it  cannot  be  made  any  colder.  The 
temperature  of  an  object  in  this  con- 

dition is  said  to  be  absolute  zero,  and 
although  it  has  never  been  produced 
nor  is  even  known  to  exist,  it  has  been 
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measured  and  found  equivalent  to 
273°  C.  below  zero. 

The  method  of  measuring  this  un- 
obtainable temperature  is  as  follows : 

It  has  been  found  that  all  gases  expand 
when  heated  and  contract  when  cooled, 
the  expansion  and  contraction  being 
273  of  the  volume  at  0°  C.  for  each 
degree.  From  the.^e  results  it  is  evi- 

dent that  if  a  gas  were  reduced  to  the 

temperature  of  — 273°  C.  its  volume 
would  be  reduced  to  ItI,  or,  in  other 
words,  the  volume  would  be  reduced  to 
zero  and  it  would  therefore  be  impos- 

sible to  reduce  it  any  further.  Although 
it  is  very  improbable  that  any  gas 
could  be  reduced  to  such  a  low  tem- 

perature without  liquefying,  the  con- 
stant rate  of  decrease  in  volume  while 

it  remains  gaseous  would  indicate  that 
—273°  C.  is  absolute  zero. 

Nevertheless,  it  might  be  rash  to 
draw,  without  further  precautions,  so 
general  a  deduction  from  one  particu- 

lar set  of  facts.  But  in  an  entirely 
different  field  of  investigation  precise 
facts  do  appear  which  add  substantial 
evidence  to  the  foregoing  deductions. 
It  is  well  known  that  the  electrical  re- 

sistance of  pure  metals  is  increased  by 
heat  and  decreased  by  cold,  but  it  was 
at  the  suggestion  of  Maxwell,  says 
L'Air  Liquide,  that  the  rate  of  de- 

crease was  used  to  determine  the  abso- 
lute zero  of  temperature.  By  very 

careful  experiments  the  rate  of  de- 
crease was  found  to  be  exactly  *W 

of  the  resistance  at  0°  C.  for  each  de- 
gree, thus  definitely  establishing  the 

equivalent  temperature  of  absolute 
zero.  These  experiments  are  always 
performed  with  pure  metals,  only. 

FLYING=MACHINES  OF  TOMORROW 

By  L.  J.  Lesh 

Now  that  human  flight  is  an  actual 
fact,  demonstrated  by  Dumont  and  the 
Wright  brothers  in  a  way  calculated  to 
convince  even  the  most  skeptical,  it 
will  not  be  out  of  place  to  indulge  in 
a  little  prophesying  as  to    how  the 

flyers  of  a  few  years  hence  will  appeal 
and  perform. 

The  problem  of  flying  has  from  the 
first  been  attacked  by  experimenters 
along  two  different  lines — soaring 
flight,  in  which   the   sustaining  and 
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A  very  heavy  motor  flyer  equipped  with  an  extremely  powerful  engine  which  renders  the  whole 
machine  unmanageable  if  it  happens  to  stop  in  mid=air 

propelling  power  is  obtained  from  wind 
and  gravity,  and  dynamic  flight,  in 
which  a  motor  takes  the  place  of  the 
forces  of  nature. 

The  first  type  of  machine  has  been 
brought  to  a  high  state  of  perfection, 
but  the  skill  of  we  aeroplanists  is  not 
yet  well  enough  developed  to  enable  us 
to  soar  off  into  the  blue. 

The  motor-driven  flyer  is  a  success, 
but  so  far  its  relatively  great  weight 
has  made  experimenting  high  in  air, 
or  over  localities  where  landing  is  im- 

possible, dangerous  because  of  the  pos- 
sibility of  the  motor  giving  out,  or 

some  accident  happening,  to  the  steer- 
ing or  supporting  surfaces. 

The  Wrights'  and  Dumont's  ma- chines both  had  sufficient  surface  to 

make  safe  landings  after  accidents,  but 

Santos'  new  machine,  which  is  built 
entirely  of  aluminum  and  is  conse- 

quently very  heavy,  will  be  absolutely 
unmanageable  if  its  motor  stops. 

It  is  such  machines  as  this  that  will 

shatter  the  public's  faith  in  our  ability 
to  ever  make  flying  safe.  These  pro- 

jectile machines,  depending  entirely  on 
their  high-power  motors  for  propul- 

sion, will  do  very  well  for  speed 
maniacs  who  are  longing  for  new  sen- 

sations and  accompanying  dangers,  but 
most  people  will  wait  for  a  machine 
that  will  carry  them  through  the  air 
at  a  reasonable  speed  and  without 
turning  air-springs  every  time  the 
motor  feels  indisposed. 

Such  a  machine  will  have  large  sup- 
porting surfaces  and  will  depend  al- 

most entirely  on  the  wind  currents  for 

its  support  in  the  air.  A  small  and 
compact  motor  will  be  used  in  rising 
and  when  the  conditions  aloft  prohibit 
soaring.  Since  it  will  not  depend  gen- 

erally on  its  motor  for  support,  the 
stopping  of  its  propeller  will  merely 
necessitate  its  gliding  slowly  to  the 
ground  in  a  calm,  or,  if  there  is  a  wind, 
it  will  soar  for  a  length  of  time  pro- 

portionate to  the  skill  of  the  operator. 
Now  a  word  as  to  safety.  During 

almost  ten  years  of  experimenting 
with  flying-machines  (gliding  and  mo- 

tor) constructed  on  the  truss  princi- 
ples laid  down  by  Mr.  Octave  Chanute, 

Messrs.  Herring  and  Avery  and  the 
Wright  brothers  have  made  thousands 
of  flights,  yet  neither  machines  nor 
operators  have  suffered  mishap  in  free 
flight.  Accidents,  it  is  true,  happened 
to  the  Wright  glider  when  they  at- 

tempted flying  it  as  a  kite,  and  Avery 
sprained  his  ankle  on  account  of  the 
breaking  of  a  rope  which  he  was  using 
as  a  kite  line  in  raising  his  machine  at 
St.  Louis;  but  these  accidents  were 
caused  by  conditions  over  which  the 
aeronauts  had  no  control,  and  only  go 
to  show  that  greater  care  will  have  to 
be  taken  in  rising  and  in  maneuvering 
near  the  ground  where  eddies  of  air 
constantly  endanger  equilibrium. 

The  question  of  cost  will  be  of  con- 
siderable moment  in  deciding  the 

future  importance  of  the  aeroplane. 
While  it  is  certain  that  at  first  the 

flying-machine  will  be  merely  an  ex- 
pensive toy  of  the  rich,  it  is  equally 

certain  that  as  its  construction  is 

simplified  and  its  cost   of  operation 
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reduced,  it  will  find  much  better  use 
and  will  finally  become  one  of  the,  if 
not  the  favorite  means  of  rapid  transit. 

Getting  down  to  figures,  I  estimate 
that  motor  flyers  will  in  a  few  years 
be  selling  at  less  than  $150.  A  glider 
built  by  0.  Chanute  in  an  extreme 
(spare  no  expense)  manner  cost  less 
than  $100,  and  many  of  his  former 
machines  cut  far  below  that  mark.  I 

have  just  finished  building  under  Cha- 
nute's  directions  a  glider  which,  though 
it  is  of  sufficient  size  to  carry  a  motor 
and  is  constructed  with  no  idea 

towards  economy,  only  cost  $20.  A 
motor  of  sufficient  power  for  this  ma- 

chine would  cost  about  $150  at  the 

present  time,  but  I  am  confident  that 
motors  will  soon  be  put  on  the  market 
at  a  much  lower  figure. 

The  construction  of  flyers  during  the 
past  few  years  has  brought  out  certain 
good  points  which  we  may  safely  pre- 

dict will  appear  in  the  machines  of  the 

future.  Chief  among  these  is  the 
method  of  steel  wire  trussing,  whereby 
the  necessary  strength  and  rigidity  are 
assured  for  the  framework.  The  frame 
itself  will  probably  be  made  of  spruce 
wood,  its  various  parts  being  put  to- 

gether with  steel  or  aluminum  joints. 
The  surfaces  will  probably  be  either  of 
very  thin  aluminum  or  strong  cloth, 
the  latter  made  air-proof  by  a  coat  of 
collodion.  While  there  is  considerable 
doubt  in  the  minds  of  experimenters 
as  to  the  correct  curvature  for  the  sup- 

porting surfaces,  my  experiments  have 
indicated  that  a  surface  curved  slightly 
at  the  rear  edge  and  balanced  by  a 
smaller  surface  placed  well  out  in  front 
of  the  machine  has  better  stability  and 
gives  more  lift  than  any  other  arrange- 

ment. This  point,  however,  is  not  yet 
entirely  clear  and  presents  to  the  in- 

ventor one  of  the  many  problems  he 
must  solve  before  he  can  put  before  the 
public  a  perfect  flying-machine. 

MAN  WALKS  ON  WATER 

A  Boston  professor  is  the  inventor 
of  some  wonderful  boots  which  enable 
him  to  walk  on  the  surface  of  deep 
bodies  of  water,  with  no  fear  of  sink- 

ing. The  boots  are  made  of  cedar  and 
are  4  ft.  2  in.  long,  6  in.  wide  and 
6  in.  deep.  The  feet  are  held  in  the 
boots  by  an  elastic  webbing,  and  in 
walking  .they  are  never  lifted  from  the 
water,  short,  quick  strides  being  taken. 

The  inventor  will  attempt  to  walk 
down  the  Ohio  and  Mississippi  rivers 
from  Cincinnati  to  New  Orleans  in  his 

strange  shoej,  to  win  a  wager  of  $5,000. 
He  expects  to  make  the  trip  in  40  days. 

A  Road  Without  Dust 

COMBINED  CLOCK  AND  SPEED 
INDICATOR 

This  combined  clock  and  speed  in- 
dicator for  automobiles  also  makes  a 

Tells  Time;  Indicates  Speed 

record  of  the  miles  traveled.  The  push 
buttons  above  are  for  communicating 
orders  to  the  chauffeur. 

One  "prayer  car"  is  attached  to  each 
passenger  train  on  the  "Holy"  railway 
which  the  Turkish  government  is  build- 

ing. Pilgrims  are  carried  free,  but 
have  been  rather  slow  in  patronizing 
the  line. 
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Copyright  Waldon  Fawcett 
The  above  illustrations  show  the  latest  invention  in  life-saving  projectiles.  Some  of  the 

United  States  Life-Saving  Stations  have  already  been  equipped  and  the  apparatus  is  being considered  by  chiefs  of  fire  departments  in  several  large  cities.  The  outfit  is  easy  to  carry 
and  operate,  and  with  a  littie  practice  the  anchor  can  be  fired  through  a  window  several 
stories  up,  or  thrown  over  the  top  of  the  building.    The  flukes  are  certain  to  catch. 

SAFETY  TROLLEY  FOR  RAILROAD 
CROSSINGS 

Every  little  while  some  trolley  car 
becomes  stalled  while  crossing  the 
tracks  of  a  steam  road,  and  there  are 
numerous  cases  on  record  where  an 
express  train  has  wrecked  the  street 
car  because  the  conductor  was  unable 
to  replace  the  trolley  wheel  on  the  wire 
in  time  to  get  out  of  the  way.  The 
Electric  Traction  Weekly  describes  a 
recent  invention  which  is  expected  to 
prevent  future  accidents  of  this  kind. 
A  metal  network  in  the  shape  of  an 
inverted  trough  is  stretched  across  the 
steam  tracks  close  above  the  trolley 
wire.  This  wire  netting  is  charged 
with  the  same  current  as  the  trolley 

wire  and  would  enable  the  motor  car 
to  continue  its  passage  even  when  the 
trolley  wheel  had  jumped  the  wire. 

LOCOMOTIVE  FIRE  KINDLER 

To  save  time  and  kindling  in  start- 
ing a  fire  in  a  locomotive,  the  device 

illustrated  .has  been  adopted  on  some 

Makes  a  Quick  Fire 

roads.  Crude  oil  is  used  in  large 
burners  with  a  mixture  of  air,  the  nec- 

essary pressure  being  supplied  by  com- 
pressed air  carried  in  a  tank  on  wheels. 

To  Save  Wrecks 

_  Electric  power  from  the  Canadian 
side  of  Niagara  Falls  is  now  propelling 
the  street  cars  of  Toronto. 
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PRACTICAL  FLASH-LIGHT 
HOLDER 

The  staff  photographer  of  one  of 

Chicago's  leading  dailies,  whose  origi- 
nal work  in  newspaper  photography 

Patent  Applied  for 
Photographed  by  Its  Own  Flash 

has  attracted  national  attention,  has  in- 
vented the  first  really  practical  flash- 

light holder.  In  these  days  newspaper 
photographers  have  to  work  quickly; 
the  managing  editor  cannot  wait  for 
the  sun  to  shine,  and  nearly  all  interior 
views  are  now  flashed.  In  working  out 
of  doors  great  difficulty  is  experienced 
in  preventing  the  powder  from  blowing 
away;  in  making  it  flash  at  the  exact 
moment,  and  in  directing  the  light 
where  most  needed.  Pictures  of  al- 

most priceless  value  are  lost  daily 
through  failure  arising  from  one  of 
these  causes. 

The  device  illustrated  insures  a  good 
strong  negative  regardless  of  sun, 
wind  or  weather. 

The  powder  is  inclosed  in  thin  flat 
bags  about  4  by  5  in.  which  can  be 
attached  to  the  shield  in  an  instant. 

The  shield  acts  as  a  reflector  and  pro- 
tects the  operator  from  injury,  and 

can  be  pointed  up,  down,  or  sideways, 
like  a  dark  lantern.  The  explosion  is 
caused  by  pressing  a  button  in  the 
handle,  which  makes  a  sure  spark  from 

miniature  batteries  contained  in  the 
box  below.  The  switch  is  thrown  on 

when  going  into  action,  and  the  button 
sets  off  the  flash  at  the  moment  re- 

quired. Any  photographer,  profes- 
sional or  amateur,  will  recognize  the 

advantages  of  the  new  method. 

KEYLESS  CLOCKS  FOR  TELE= 
PHONE  SUBSCRIBERS 

••Central"  Does  All  the  Winding  —  Observatory 
Time  for  Home  and  Office 

The  good  old-fashioned  clock  oper- 
ated with  weights  or  springs  is  being 

crowded  out  of  existence  in  these  elec- 
trical days,  and  is  rapidly  becoming 

a  curiosity.  Telephone  companies  are 
now  furnishing  their  subscribers  at  a 
small  annual  rental,  self-winding  elec- 

tric clocks  that  give  absolutely  accu- 
rate time.  The  clock  or  clocks  can  be 

placed  anywhere  in  the  house  and  are 
connected  to  the  telephone  wires  by 
means  of  concealed  wires.  The  tele- 

phone clock  never  stops,  for  it  never 
runs  down,  and  should  it  vary  a  second 
or  two  in  the  course  of  the  24  hours 
it  will  be  correct  again  within  a  few 

hours,  for  once  each  day  all  the  tele- 
phone clocks  in  the  city  are  synchro- 

nized, or  set.  This  setting  is  done  from 
the  central  office  at  some  hour  when 

the  telephone  is  least  likely  to  be  in 

use,  say  3  :00  o'clock  a.  m.  The  setting 
requires  only  a  moment  and  is  accom- 

plished by  a  separate  current  sent  over 
the  wires  from  the  master  clock. 

The  operation  of  the  telephone 
clock  is  simple  and  will  be  readily  un- 

derstood by  the  illustration,  Fig.  1. 
The  winding  is  done  by  means  of  dry 
batteries,  which  energize  the  magnet, 

(see  cut),  and  cause  it  to  lift  alter- 
nately the  small  round  weights,  each 

one  of  which  in  falling  once  will  oper- 
ate the  clock  minutes. 

The  system  is  absolutely  safe  and  the 
rental  of  a  clock  is  about  the  same 

price  as  people  pay  for  having  clocks 
cleaned  each  year. 
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'Master' 

The  Works 

The  work  of  installing  the  clocks  is  simple  and  can  he 
done  by  the  repair  men  of  any  telephone  company,  and  as 
the  clocks  are  leased  to  telephone  companies,  who  in  turn 
lease  them  to  the  subscribers,  any  telephone  company,  how- 

ever small,  can  afford  to  adopt  the  system,  as  it  yields  just 
that  much  additional  revenue  without  any  investment. 

LARGEST  SIDE=WHEELER  IN  THE  WORLD 

The  largest  side-wheel  steamer  in  the 

world,  the  "City  of  Cleveland/'  was 
launched  at  Detroit  on  January  5th. 
Her  dimensions  are :  Length,  444  ft. ; 
beam,  96  ft.  6  in.;  and  depth,  22  ft. 

There  are  seven  decks  with  a  passenger 
capacity  of  5,000  and  sleeping  accom- 

modations for  1,500.  In  addition, 
freight  cargo  equivalent  to  110  carloads 
can    be    carried.    Electric  passenger 
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elevators  connect  the  upper  and  lower 
decks.  There  is  a  telephone  in  every 
stateroom  which  will  have  connection 

with  the  city  service  when  in  ports.  A 
complete  wireless  system  will  afford 
land  communication  when  sailing.  A 
speed  of  25  miles  is.  expected  from  the 
8,000-hp.  engines. 

A  unique  feature  is  the  bow  rudder 
which  can  be  seen  in  the  illustration 

taken  just  before  launching.  The 
steamer  will  cost  $1,250,000  and  run 
between   Detroit   and    Cleveland  the 

SPRING  MOTOR  AUTO  FOR 
CHILDREN 

SAFETY  CAR  FOR  LINEMEN 

A  new  safety  messenger  car  for  use 
of  linemen  is  shown  herewith.  The 

Will  You  Ride? 

car  weighs  28  lb.  and  the  occupant  can 
push  himself  along  without  assistance. 
One  of  the  chief  points  of  inprovement 
is  that  the  workman  faces  his  work  in- 

stead of  being  obliged  to  look  up,  and 
being  securely  strapped  to  the  car,  he 
has  both  hands  free  for  work. 

When  hanging  pressed  paper  over 
varnished  paper,  says  the  Master 
Painter,  first  cut  the  varnish  avith 
strong  sal  soda  water,  which  will 
remove  the  glaze  so  the  new  paper  will 
adhere  firmlv. 

This  juvenile  auto,  complete  with 
pneumatic  tires,  horn,  steering  wheel, 
ball  bearings  and  lamps,  is  now  on  the 
market  for  use  by  children.  It  weighs 
only  60  lb.  and  cannot  travel  faster 

Speed  5  Miles 

than  5  miles  an  hour.  Starting  and 
stopping  is  accomplished  with  two  foot 
pedals.  The  motive  power  is  a  power- 

ful spring  which  is  wound  up  with  a 
crank  handle  and  is  so  geared  that  a 
child  can  wind  it. 

REMOVING  RING  FROM  FINGER 

The  old  way  to  remove  a  tight  ring 
from  a  finger  was  to  file  the  ring  in 

two,  using  a 
thin,  sharp  file 
and  placing  a 
narrow  strip  of 
metal  between 

the  ring  and 
finger  to  protect 
the  skin.  This 

operation,  while  effective,  is  necessarily 
slow,  and  usually  by  the  time  such  a 
measure  is  necessary  the  finger  has  be- 

come badly  swollen  and  extremely 

painful. The  latest  addition  to  a  jeweler's  kit 
of  tools  is  a  ring  sawing  machine, 
which  is  quick  and  painless.  Its  opera- 

tion will  be  readily  understood  from 
the  illustration. 
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MOTORCYCLE  MADE  FASTEST 
TIME  ON  RECORD 

The  largest  and  most  powerful 
motorcycle -ever  built  has  recently  been 
completed  and  entered  the  contest  in 
the  1907  Beach  races.    It  is  an  8- 

m 

40- Hp.  Motorcycle  Which  Made  a  Mile  in  26  2=5  Seconds 

cylinder  machine  of  40  hp.  The  record 
for  the  10-mile  race  is  already  held  by 
the  same  builders  who  won  the  10-mile 
race  three  years  ago  at  Ormond  Beach 
with  a  double  cylinder  machine  in 
8  :54  2-5.  Great  expectations  are  placed 
on  the  performance  of  the  new  ma- 

chine, which  is  driven  direct  with  a 
one  to  one  gear,  with  26-in.  rear  wheel. 
The  wheel  base  is  65  in.  The  entire 

machine  weighs  300  lb.  and  is  faster 
than  any  other  mechanical  motive 
power  ever  built  by  man. 

long  day  from  March  to  October. 
Think  of  night  constantly  from  October 
to  March.  The  imagination  is  stag- 

gered !  There  is  no  time  at  the  north 
pole.  A  phenomenon  to  be  remembered 
about  the  pole  is  that  there  is  no  north, 
no  east,  no  west.  You  can  only  go  one 
way,  and  that  is  south.  In  the  Arctic 
there  are  ice  cakes  as  high  as  the 

capitol  at  Washington." 

DIAMOND  DIES   FOR  DRAWING 
WIRE 

PEARY  READY  FOR  A  RUSH 
ORDER 

Commander  Kobert  E.  Peary 
that  if  he  receives  a  rush  order  he  will 

be  ready  to  undertake  another  polar 
expedition  in  the  summer  of  1908.  He 
claims  that  his  last  trip  simplified 
reaching  the  pole  50  per  cent,  and  still 
believes  that  sledging  is  the  only  prac- 

ticable means  of  transportation  thither. 
Speaking  of  the  far  north,  he  said : 

"In  the  Arctic  100  days  is  a  century, 
because  the  sun  shines  through  one 

In  the  various  wire  factories  of  this 

country  several  hundred  thousand  dol- 
lars' worth  of  diamonds  are  used  as 

dies  for  drawing  fine  wire  to  sizes  less 
than  0.025  in.  in  diameter.  The  dia- 

monds weigh  four  to  five  carats  each, 
are  worth  from  $15  to  $20  a  carat  and 
are  uncut  except  as  to  the  die. 

The  hardest  steel  dies  cannot  be 

used  for  this  purpose  as  the  wear 
enlarges  them  so  that  the  wire  is  not  of 
sufficiently  uniform  diameter.  With 
diamond  dies  platinum  can  be  drawn  to 
a  diameter  of  five-thousandths  of  an 
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inch  and  in  one  pound  of  copper  there 
are  six  miles  of  wire  three  one-thou- 

sandths inch  in  diameter. 

MECHANICAL  IMPROVEMENT 

FOR  HOTEL  DINING  ROOMS 

When  a  man  takes  his  seat  in  the 

dining  room  of  a  hotel  and  has  given 
the  order  for  his  meal,  he  usually  waits 

patiently  until  he  is  served — unless  he 
looks  across  the  table  and  notices  that 

the  guest  who  came  in  some  time  later 
than  he  is  served  first.  Then  he  gets 
mad. 

Sometimes  delays  are  unavoidable, 
but   the   new   mechanical   system  of 

"Cook  Presses  Electric  Button  When  Order  is 

Ready" checking  described  in  the  Hotel  World 

is  expected  to  largely  correct  the  trou- 
ble, and  incidentally  give  prompter 

service  with  one-fourth  less  waiters. 
This  is  how  it  is  done: 
When  the  order — which  is  written 

on  an  order  blank — reaches  the  kitchen 
the  checker  numbers  it  with  the  num- 

ber of  the  waiter  and  by  means  of  a 
time  stamp  prints  the  hour  and  minute 
it  was  received.  Then  it  is  passed  along 
to  the  cooks.  With  the  record  of  the 

time  the  order  is  received  staring  him 
in  the  face,  even  the  most  procrastinat- 

ing cook  sees  no  chance  to  lay  the 
blame  of  delay  on  some  one  else.  So 
he  gets  busy. 

In  the  meantime  the  waiter  has  re- 
turned to  his  station  in  the  dining  room 

to  wau"  upon  the  guests,  and  instead  of 
making  several  fruitless  trips  to  the 
cook's  domain  he  does  not  start  for  the 
kitchen  until  he  is  called.  This  is  a 

very  simple  but  effective  system.  When 
the  order  is  ready  to  leave  the  kitchen 
the  cook  presses  an  electric  white  but- 

ton bearing  the  number  of  the  waiter 
who  brought  the  order  and  instantly  in 
the  dining  room  the  same  number  is 
lighted  in  an  annunciator.  When  No. 
5  sees  his  number  flash  he  knows  there 

is  something  ready  for  him  and  he 
goes  and  brings  it  in.  When  he  re- 

ceives his  eatables  his  number  is  ex- 
tinguished by  pressing  a  black  button. 

The  apparatus  is  so  simple  any  local 
electrician  can  install  the  device  which 
should  be  worth  many  times  its  cost 
in  any  hotel,  large  or  small. 

THE  NEW  HELION  FILAMENT 

LAMP 

After  having  worked  at  the  problem 
for  several  years,  Prof.  H.  C.  Parker, 
of  the  Physics  Department  at  Columbia 
University,  New  York  City,  and  W.  A. 
Clark,  an  electrical  engineer,  have  at 
last  succeeded  in  perfecting  a  substance 
that  will  take  the  place  of  carbon  in 
the  incandescent  lamp.  They  have 

named  it  "helion/'  and  hope  by  means 
of  it  to  reduce  the  cost  of  electric 

lighting  to  a  third  of  what  it  now 
is.  It  is  composed  to  a  large  extent  of 
silicon  ;  the  other  substances  which  go 
to  make  it  up  have  not  yet  been  made 
public.  An  experiment  was  tried  on 
January  13th:  A  current  was  turned 
into  two  bulbs  attached  to  the  same 

wire.  One  of  these  bulbs  was  the  regu- 
lar 16  candlepower  carbon  filament 

variety,  the  other  the  same  sized  bulb 
but  equipped  with  the  helion  filament. 
A  slight  current  was  turned  on,  the 
carbon  filament  lamp  gave  only  a  small 
dull  red  glow,  while  the  other  gave  a 
bright  glow  sufficient  to  read  by.  The 
current  was  increased  to  55  watts,  the 

old  lamp  gradually  brightened  until  it 
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equalled  16  candlepower.  At  38  watts 
the  helion  lamp  was  equivalent  to  40 
candlepower.  Mr.  Clark  said  that  if 
the  power  were  increased  the  carbon 
filament  would  break,  but  the  other 

lamp  would  stand  a  great  deal  of  over- 
loading. Out  of  the  few  thus  far  tried 

eight  lamps  have  lasted  from  485  to 
1,270  hours. 

Prof.  Parker  said :  "The  lamp  that 
ran  1,270  hours  showed  a  rather  inter- 

esting performance.  It  was  started  at 
37  watts  and  37  candlepower.  At  the 
end  of  200  hours  it  began  to  show  an 
increase  in  candlepower,  which  increase 
continued  until  the  candlepower 
reached  40  at  400  hours,  the  wattage 
remaining  practically  constant  at  37. 
At  400  hours  the  candlepower  began 
to  decline  and  again  crossed  the  37 
mark  at  500  hours.  When  the  last 

reading  was  taken  at  1,230  hours  the 
illumination  had  dropped  to  about  35.5 
candlepower  and  the  consumption  to 
about  26.5  watts.    We  have  been  able 

to  make  filaments  as  low  as  30  candle- 
power.  We  want  them  to  get  down 

to  20." 
If  this  new  lamp  were  to  be  manu- 

factured right  now,  it  would  cost  ten 
cents  more  than  the  carbon  filament 

lamp,  but  it  is  hoped  to  reduce  this 
cost.  But  this  lamp  will  last  twice  as 
long  as  the  old  one,  besides  requiring  a 
great  deal  less  current. 

About  a  year  ago  Dr.  Siemann,  a 
German  scientist,  announced  that  he 
had  made  a  filament  of  tantalum.  It 

consumed  only  1.9  watts  per  candle- 

power  and  was  called  "the  most  start- 
ling advance  in  electric  lighting  inven- 

tion since  the  pioneer  work  of  Edison." 
Dr.  Kusel,  another  German,  said 

that  he  had  found  tungsten — a  rare 
metal — to  be  the  perfect  filament.  It 
consumed  1.2  watts  per  candlepower. 
Prof.  Parker  and  Mr.  Clark  say  that 
1  watt  per  candle  has  been  reached  in 
helion — not  a  metal — and  that  it  can 
be  made  in  great  quantities. 

WHEN  MOTOR  CAR  AND  LOCOMOTIVE  MEET 

While  too  many  of  them  ha\e  suf- 
fered the  fate,  what  a  motor  car  that 

|,  has  been  struck  by  a  railway  train 
looks  like  is  a  sight  seen  by  compara- 

j  tively  few  eyes.     The  accompanying 
i  picture  will  therefore  satisfy  some  lit- 
i  tie   curiosity.     It   portrays   a  four- 
I  cylinder  car  that  has  been  hit  by  a 
60-miles  an  hour  express  train.  A 
notable  feature  of  this  particular  wreck 

is  that  when  it  was  first  received  at  the 
factory  for  repairs  the  motor  was 
tested  and  found  to  work  almost  per- 

fectly despite  the  terrific  impact  to 
which  it  had  been  subjected. 

 ♦  •  ♦   
Canada  is  trying  to  pass  a  bill 

imposing  an  export  duty  on  electrical 
power  generated  in  the  Dominion  and 
sold  in  the  United  States. 
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RAISING  A  12,000=TON  STEAMER 

How  Two  Young  Engineers  Succeeded  After  Experts  Failed 

It  was  a  damp,  foggy  night  on  No- 
vember 1,  1905,  when  the  Royal  mail 

steamer  "Bavarian,"  bound  for  Quebec, 
struck  on  Wye  Rock  in  the  St.  Law- 

rence river,  38  miles  from  her  port. 
The  great  12,000-ton  ship  was  alone 
worth  one  million  dollars,  and  the  next 
day  divers  went  down  and  reported  the 
bottom  of  the  hull  torn  out  in  great 
pieces  and  the  wreck  securely  im- 

paled on  the  sharp  rocks 
One  after  another  of  the  wrecking 

companies  tackled  the  job,  but  all  the 
various  methods  which  had  proved  suc- 

cessful in  other  wrecks  utterly  failed 

with  the  "Bavarian."  Finally  the  in- 
surance companies,  in  desperation,  be- 

gan a  search  for  men  with  new  and 
untried  ideas. 
The  announcement  fell  into  the 

hands  of  Eobert  0.  King  and  his 
friend,  W.  W.  Wortherspoon,  two  young 
American  engineers  only  recently  grad- 

uated from  technical  schools.  One  of 
them  then  had  a  position  on  one  of 
the  tunnels  under  East  river;  he  was 
also  an  expert  diver.  The  two  formu- 

lated a  plan  for  expelling  the  water 
from  the  wreck  by  means  of  compressed 
air,  in  a  manner  similar  to  that  em- 

ployed in  forcing  water  out  of  a  cais- 
son. The  old-timers  laughed  at  the 

scheme,  but  the  young  men  were  given 

permission  to  try.  All  the  ship's  com- 
partments were  made  as  air-tight  as 

possible,  the  hatches  were  closed, 
sealed  and  fastened ;  and  air  locks  were 
placed  on  the  compartments  which  were 
full  of  water. 

When  all  the  preliminary  work  was 
done,  several  batteries  of  big  air  com- 

pressors were  brought,  anchored  over 
the  wreck  and  connected  by  flexible 

piping  to  the  interior  of  the  hull. 
As  the  air  was  sent  down  into  the 

hull  the  water  was  gradually  forced 
out  and  on  November  16,  1906,  the 
wreck  suddenly  shook  itself  free  from 

the  rocky  jaws  which  held  it,  and  be- 
gan to  rise.  As  it  came  up  through 

60  ft.  of  water  it  rose  faster  and  faster 

and  then  appeared  above  the  surface 
covered  with  the  slime  of  the  river  bot- 

tom. Tugs  gathered  around,  made 
fast,  and  the  triumphant  procession 
steamed  into  Quebec  with  whistles 
blowing  and  flags  flying. 

The  operations  had  cost  only  $30,000 
and  the  salvage  reward  is  one-half  her 
value,  or  $500,000. 

Brains  and  education  had  won. 

ELECTRIC  FENCE  TO  GUARD 
GOLD  MINE 

A  barbed  wire  fence  heavily  charged 
with  electricity  will  surround  and  guard 
a  gold  mine  at  Eeno,  Nev.,  hereafter. 
Recent  thefts  of  ore  led  to  the  erection 
of  the  fence  and  anyone  attempting  to 
climb  it  will  meet  with  instant  death. 

Vienna  policemen,  it  is  said,  are 
provided  with  pocket  telephones  which 
they  can  connect  in  a  second  to  the 
wire  in  special  call  boxes  placed  in  all 
important  streets. 
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Latest  Type  English  Steam  Motor  Car  with  Auxiliary  Engine  for  Driving  Electric  Light  Generator 

WHY  THE  CHINESE  COMPASS 
POINTS  SOUTH 

At  the  city  wharf  in  Oakland  there  is  a 
Chinese  pirate  chaser,  which  has  just  been 
brought  from  China.  On  board  they  have  a 
Chinese  compass,  the  needle  of  which  points 
south  instead  of  north.  When  they  put  the 
Chinese  compass  on  top  of  an  American  one 
the  stronger  magnetism  of  the  American  one 
makes  it  point  north,  too.  Why  does  the 
Chinese  compass  needle  point  south  instead  of 
north  ? — S. 

Answer:  The  Chinese  skipper  com- 
pass card  has  the  south  point,  where 

we  have  our  north  on  compass  card, 
marked  so  by  custom.  His  needle 
points  out  the  magnetic  meridian  the 
same  as  the  American  compass.  The 
reason  the  Chinese  compass  flew  to  his 
north  on  card  (our  south)  was  obeying 

the  general  law  of  magnetism,  "Like 
poles  repel,  unlike  poles  attract."  For 
sake  of  convenience  in  navigation  the 
north  end  of  needle  is  considered  red 

polarity,  the  north  magnetic  pole,  blue 

polarity.  Now  when  the  American 
compass  was  placed  over  the  other, 
obeying  the  above  law,  red  to  red  repels, 
hence  the  needle  being  lighter  and  not 
as  highly  magnetized  as  the  American 
compass,  flew  to  their  north  (our 
south).  The  same  thing  would  happen 
with  two  American  compasses  only  the 
lighter  would  go  to  the  south  on  our 
compass  card. 

MACHINE  SEWS  BAGS  OF 
FLOUR 

One  of  the  recent  inventions  for 
millers  is  an  ingenious  machine  which 
takes  an  empty  sack,  fills  it  with  flour 
to  exactly  the  desired  weight,  and 
then  sews  up  the  bag  more  neatly  than 
can  possibly  be  done  by  hand.  Nine 
hundred  bags  per  hour  is  the  maxi- 

mum capacity  of  the  machine. 
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FIRING  AN   OIL  BURNER  LOCO= 
MOTIVE 

Owing  to  the  abundant  supply,  and 
consequent  low  prici  of  fuel  oil  in 
Texas,  as  compared  with  the  cost  of 
coal,  most  of  the  lines  there  are  burn- 

ing oil  in  their  locomotives.  The  ex- 
perience of  a  fireman  on  one  of  the 

Texas  roads  is  related  by  himself  in 

the  Locomotive  Firemen's  Magazine, as  follows : 
The  oil  is  stored  in  tanks  in  the 

tender,  and  it  enters  the  firebox  be- 
low the  door.  A  small  pipe,  called 

the  atomizer,  connects  with  oil  pipe 
just  as  it  reaches  the  firebox,  which 
sprays  the  oil  evenly  all  over  the  fire- 

box, which  is  lined  with  fire  brick. 
The  fireman  has  five  valves  to  operate 
— the  oil  valve  to  regulate  the  supply 
of  oil ;  the  atomizer  to  spray  it ;  the 
heater,  which  heats  the  oil  in  the  tank ; 
the  superheater,  which  heats  the  pipes 
connecting  tank  with  firebox,  and  the 
blower,  which  must  be  working  a  lit- 

tle when  steam  is  shut  off  to  create 
draft  enough  to  keep  oil  burning. 

Firing  an  oil-burner  is  a  very  par- 
ticular job.  The  operation  of  the  oil 

valve  and  the  atomizer  must  corre- 
spond at  all  times  with  the  amount  of 

work  an  engine  is  doing;  not  enough 
fire  starts  an  engine  leaking,  and  too 
much  oil  makes  black  smoke  (and  in- 

cidentally black  marks),  which  is  not 
necessary,  as  it  gums  up  the  flues  and 
makes  less  steam.  It  is  then  up  to  the 
fireman  to  get  down  on  the  deck  and 
fill  up  a  funnel  with  sand  to  clean  the 
flues.  By  putting  the  end  of  the  fun- 

nel into  a  hole  in  the  firebox  door  the 
sand  is  drawn  through  the  flues  and 
out  the  stack ;  then  the  pointer  on  the 
steam  gauge  will  stay  up  at  the  right 
place  with  the  second  injector  on. 

Firemen  on  helpers  and  yard  en- 
gines prefer  coal,  as  it  requires  less 

watching,  but  on  a  through  freight,  es- 
pecially on  the  heavy  hills,  oil  is  all 

right.  The  engineer  can  drop  her 
down  a  notch  or  so,  and  just  as  quick- 

ly can  the  fireman  give  her  a  little 

more  oil  and  the  atomizer  and  look 
as  unconcerned  as  the  next  one. 
The  hardest  work  an  oil-burner 

fireman  does  is  to  take  water.  It  is 

not  a  dirty  job,  either,  but  I  have 
never  seen  a  fireman  wearing  a  white 
collar.  It  is  all  he  can  do  to  keep 
clean  overalls.  The  pay  was  just  the 
same  as  for  the  coal  burners  in  that locality. 

In  reference  to  hiring  experienced 
firemen,  some  roads  do  and  some  do 
not;  but  I  think  they  all  prefer  to 
make  their  own  firemen,  as  they  will 
stay  through  the  slack  times  when  a "boomer"  will  not. 

Just  ten  minutes  before  I  ap- 
proached the  master  mechanic  for  a 

job  an  honest  "knight  of  the  scoop," 
wearing  the  regulation  1,000-mile 
shirt,  round  black  hat  and  the  badge 
of  our  noble  Order,  called  upon  the 
same  gentleman  and  stated  his  case, 

but  was  told  that  there  was  "nothing 

doing." 

I  was  "wise"  to  the  master  me- 
chanic on  that  particular  railroad,  and 

before  I  asked  for  work  I  visited  a 

second-hand  store  and  fitted  myself 
out  with  long-legged  boots,  sombrero 
and  a  big  red  handkerchief  (all  I 
lacked  was  a  gun),  and  then  I  told 
the  master  mechanic  my  trouble.  He 
asked  me  if  I  ever  fired  an  engine.  I 
replied  that  I  had  never  fired  one,  but 
that  I  had  seen  lots  of  them.  He 
wanted  to  know  what  I  had  been 

working  at,  and  I  said  that  I  had  just 
come  down  from  the  Panhandle, 

where  I  had  been  chasing  "longhorns" all  my  life.    I  got  the  job. 

A  bill  before  the  Senate  provides 
that  reading  matter  for  the  blind, 
printed  in  embossed  type,  be  sent 
through  the  mails  to  and  from  blind 
persons  free  of  charge.  Such  reading 
matter  weighs  heavier  than  ordinary 
printed  matter  and  the  postage,  there- 

fore, costs  more.  ♦  •  ♦  

Santos    Dumont    says   the  bicycle 

•aeroplane  will  be  the  poor  man's  auto- mobile. 
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The  accompanying  illustrations  show  a  10-ft.  turbine  in 
course  of  construction  and  a  27-in.  turbine  complete.  The 
large  exhaust  shell,  Fig.  1,  shows  the  many  nozzles  through 
which  the  steam  passes  and  gives  some  idea  of  the  enormous 
amount  of  steam  that  can  be  converted  into  mechanical 

Fig.  1 -Exhaust  Shell Fig.  2— 27-In.  Turbine 

energy  in  a  comparatively  small  space. 
In  Fig.  3  is  shown  one  of  the  10-ft. 

rotors  and  the  method  of  balancing. 
It  is  of  extreme  importance  that  the 
rotors  be  perfectly  balanced,  as  the 
rapid  revolutions  when  running  would 
cause  troublesome  vibrations  if  one  side 
were  even  a  very  little  heavier  than  the 
other.    The  balancing  is  done  by  sup- 

Complete         Fig.  3— Rotor  of  10=Ft.  Turbine 

porting  each  end  of  the  rotor  axle  on 
a  steel-rail  bearing  as  shown.  The 
least  difference  in  weight  will  then  be 
shown  by  the  rotation  of  the  rotor. 

The  problem  of  setting  the  numerous 
blades  is  a  very  difficult  one,  as  the 
clearances  are  so  small  that  the  slight- 

est inaccuracy  will  prevent  the  success- 
ful  operation   of  the  turbine.  The 

Fig.  4— Testing  a  10=Ft.  Turbine 
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loosening  and  detachment  of  a  single 
blade  is  liable  to  wreck  the  entire  tur- 

bine, as  one  detached  blade  in  the  shell 
would  probably  catch  in  the  nozzles  and 
tear  out  several  other  blades  which 

would  then  work  havoc  with  the  re- 
maining blades  and  nozzles. 

The  27-in.  turbine  shown  in  Fig.  2 
lias  the  top  shell  removed  to  show  the 
rotors. 

A  CENTURY'S  PROGRESS  IN  THE  ENGLISH  NAVY 

HANGE EXTREME  RANGE 

 .EFFECTIVE  RANGE """OPENING  BATTLE 

i  i  "i  i  i  i  i  □  i  ~i  r 

9  IN.  ARMOR 

Will  the  Coming  Century  Do  As  Well? 

It  is  exactly  100  years  from  the  old 

"Victory" — considered  by  Nelson  the 
most  efficient  three-decker,  and  on  that 
account  chosen  as  his  flagship  before 
Trafalgar — to  the  reigning  king  of 
battleships,  the  "Dreadnaught."  A 
comparison  of  the  two  vessels  affords  a 
forcible  illustration  of  the  progress  of 
a  century  in  the  English  navy. 

Quite  as  interesting  as  any  of  the 

Time  Building 
Total  Cost   
Displacement 
Total  Weight  Broadside 
Heaviest  Guns   
Weight  of  Charge   
Time  to  make  Gun 
Cost  per  Gun 
Average  Weight  per  Gun 
Complement 
Length   
Breadth 
Mean  Load  Draught 
Number  of  Guns   
Speed 

above  figures  are  those  comparing  the 
number  of  men  and  guns,  and  draft. 

The  "Dreadnaughf  with  her  17,900 

tons  draws  only  18  in.  more,  while  she 
has  70  men  and  67  guns  less  than  the 
"Victory." 

The  "Dreadnaught's"  extreme  range 
is  25  miles,  with  a  penetration  of  9  in. 

at  6  miles.  The  "Victory's"  extreme 
range  was  only  3  miles,  while  at  a  mile 
and  a  quarter  her  shot  would  have 
made  only  a  good  sized  dent  in  our 
modern  armor. 

rHT." 

"VICTORY." 
16  months   Five  years  ten  months 
£1,797,497   £89,000 
17,900  tons 3,400  tons 
6,800  lb  1,160  lb. 12  inch   6  inch 
265  lb  l0/2  lb. 
12  to  15  months Four  Guns  a  Week 
£11,000   £57  15s. 
58  tons   56  cwt. 
780  men   850  men 
490  ft.   226  ft.  6  in. 
82  ft.   52  ft. 
26  ft.  6  in.    ...  ... 25  ft. 
37   

104 

21>^  knots   
10  knots 

The  omission  of  a  decimal  point  on  page  111  of 
January  issue  made  the  muzzle  velocity  of  a  shot  from 
the  "Dreadnaught"  read  "5  miles  per  second";  it  should have  been  .Smiles. 
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HOW  PENS  ARE  MADE 

[Extracted  from  a  lecture  by  Mr.  Hawkee,  manufacturing  pen  expert.] 

Good  steel  of  a  uniform  grade  and 
rich  in  carbon  is  the  material  from 
which  pens  are  made.  The  steel  comes 
in  sheets  19  in.  wide  and  5  ft.  long  and 

is  imported,  as  American  manufactur- 
ers have  not  yet  attempted  to  make  the 

higher  grades  of  steel. 
If  a  sheet  of  steel  is  heated  red-hot 

and  allowed  to  cool  gradually  it  be- 
comes so  soft  that  it  can  be  rolled,  bent 

or  squeezed  into  various  shapes.  If,  on 
the  other  hand,  it  is  heated  red-hot  and 
suddenly  chilled  it  will  become  so 
brittle  that  attempts  to  bend  will  break 
it  and  a  hammer  blow  will  crush  it  to 
bits. 

If  the  steel  is  heated  gradually  this 
hardness  will  be  drawn  out,  and  as  the 
temperature  rises  the  steel  will  become 
more  and  more  tough,  until  at  a  tem- 

perature of  about  575°  it  has  the  resil- 
iency of  a  spring.  It  can  be  heated 

again  to  a  red-heat  and  gradually 
cooled  and  brought  back  to  its  original 
softness,  and  the  operation  can  be  re- 

peated over  and  over  again  without 
changing  the  chemical  character  of  the 
metal. 

The  sheets  of  steel  are  cut  into  strips 
wide  enough  to  permit  of   two  pens 

J 

i  ^ 
\ 

The  small  motor  boat  for  light  freight  traffic 
on  the  English  seacoast  is  rapidly  taking  the 
place  of  sailing  craft.  The  illustration  shows  a 
common  type  of  small  commercial  boat. 

being  cut  with  their  points  interlap- 
ping.  The  steel  is  annealed  to  a  light 
cherry  red  for  a  number  of  hours  and 
then  cooled  gradually,  when  it  is  soft 
enough  to  bend  easily.  The  scale  is 
then  removed  by  pickling  the  steel  in  a 
bath  of  diluted  acid,  and  the  strip  is 
ready  to  be  passed  through  the  rolling 
mill.  The  number  of  times  it  must  go 
through  the  mills  depends  upon  how 
thin  it  is  desired  to  roll  it.  Each  strip  is 
tested  with  a  microchronometer  gauge, 
and  should  it  be  too  thick  it  is  again 
put  through  the  mills.  If  too  thin,  it 
is  laid  aside  for  the  production  of  a 
pen  on  which  a  thinner  steel  can  be 
used.  The  steel  then  goes  to  the  cut- 

ting room,  where  the  pen  blanks  are 
cut  out  by  machines.  On  one  side  of 
each  blank  there  is  a  little  dent,  which 

is  known  as  the  "bit,"  and  which  is 
used  as  a  guide  in  passing  the  metal 
through  a  number  of  succeeding  opera- 
tions. 

The  pens  are  pierced  by  machinery, 
some  requiring  but  one  piercing,  others 
two  or  three,  the  latter  being  more 
expensive.  From  the  piercing  machine 
the  pens  go  to  the  muffle  room,  where 
the  blanks  are  annealed.  Fifty  or  sixty 
gross  of  them  are  placed  in  each  iron 
pot  and  heated  and  cooled  just  as  was 
the  strip  steel.  The  name  is  then 
stamped  on  the  blanks  ar^d  the  pen  is 
ready  to  be  formed.  Some  pens  have 

to  be  "crushed,"  by  which  process  a 
little  wing  of  steel  is  bent  under  them. 

If  the  pen  is  still  soft,  it  is  necessary 
to  take  it  to  the  muffle  room  and  again 
heat  it  to  a  light  cherry  red  and  chill  it 
suddenly.  This  process  renders  the 
pens  quite  brittle,  so  much  so  indeed 
that  they  can  be  readily  crumbled  be- 

tween the  fingers.  Later  on  this  hard- 
ness is  drawn  out  by  the  process  already 

outlined.  By  this  time  the  pen  has  be- 
come coated  with  an  oxide,  which  is 
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removed  by  scouring  or  by  a  shaking 
process,  by  which  the  roughness  is 
gradually  rubbed  off. 

The  next  operation  is  grinding,  some 
pens  being  ground  twice,  others  three 
times,  in  some  cases  by  hand  and  in 
others  by  automatic  machinery. 

The  pen  next  passes  to  the  slitting 

room.  This  operation  is  a  very"  deli- 
cate one,  as  the  pen  is  now  hard  and 

brittle  and  the  slit  must  be  cut  cleanly 

through  the  hard  steel  without  dam- 
aging it  in  any  way.  After  slitting, 

the  pens  go  to  the  rounding  room, 
where  they  are  made  perfectly  round 
and  smooth,  so  that  no  matter  at  what 
angle  the  pen  is  held  the  paper  will  be 
in  a  tangent  to  its  surface,  and  there 
will  be  no  possibility  of  sticking  or 
scratching. 

Every  pen  is  now  examined  by  an 
expert,  so  that  the  faulty  pens  which 
have  accumulated  in  the  various  opera- 

tions may  be  thrown  out.  This  is  the 
third  examination.  The  pens  now  go 
back  to  the  room  in  which  the  oxide 

was  removed,  to  be  polished  by  the 
shaking  process  before  described.  If 

the}''  are  to  be  colored,  they  are  placed 

in  a  tempering  cylinder  .and  heated  to 
the  desired  color.  The  first  heat  brings 
them  to  a  light  straw  color,  a  dark 
yellow,  a  brown,  a  purple  and  then  a 
blue  shade  being  obtained  by  increasing 
the  heat.  If  the  pen  is  to  be  left  white, 
it  is,  of  course,  not  reheated. 

In  order  to  preserve  the  pen  and 
prevent  it  from  rusting,  a  coat  of 
lacquer  is  put  on  by  means  of  machines. 
If  the  pen  is  to  be  plated  with  copper, 
bronze,  silver  or  gold,  however,  it  goes 
to  the  plating  room  before  the  lacquer- 

ing operation  is  begun.  Plated  pens 
are  now  very  popular  and  they  can  be 
plated  with  almost  any  metal  desired. 

The  pens  are  now  ready  to  go  to  the 

boxing  room,  where  they  are  "counted" 
by  ascertaining  the  weight.  It  will  be 
found  impossible  to  put  a  gross  of  pens 
in  the  box  intended  for  them  unless 

they  are  laid  parallel.  In  order  to  do 
this  quickly  and  easily  they  are  put  in 
a  half  cylinder  and  shaken.  This 

quickly  places  them  in  a  parallel  posi- 
tion, and  by  a  very  quick  move  of  the 

operative  they  are  dumped  into  the 
boxes,  which  are  then  ready  to  be 
labeled  and  packed. 

HIGH  SPEED  MOTOR  SLEIGH 

The  motor  sleigh  is  making  slow  progress,  but  will  some  day  become  a  very  popular 
form  of  sport.  The  one  illustrated  is  14  ft.  long  with  runners  22  in.  high.  The  engine 
drives  a  spiked  wheel  by  means  of  a  sprocket  chain,  the  wheel  being  held  down  by  heavy 
spiral  springs.  Steering  is  accomplished  with  the  front  runners.  Very  high  speed  is obtained  on  smooth  Ice. 
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SHOP  NOTI 

Self-Oiling  Lathe  Center tapped  for  suction  and  exhaust  pipes 
on  both  sides,  all  that  is  necessary  is 

A  small  oil  cup  attached  to  a  lathe 
center  in  the  manner  here  illustrated 

will  prove  a  great  convenience  and  will 
prevent  the  center  running  hot.  A  iV- 
in.  hole  is  drilled  in  the  point  of  the 
center  and  carried  back  about  1\  in., 
or  far  enough  to  meet  the  vertical  hole, 
which  is  tapped  to  receive  the  oil  cup 
as  shown.  It  is  obvious  that  the  point 
of  the  center  will  have  to  be  removed 

before  drilling  the  Ar-in.  hole,  but  this 
will  not  decrease  the  bearing  surface  of 

Oil  Cup  for  Lathe  Center 

the  center,  as  the  extreme  point  never 
touches  the  work  if  the  center  hole  in 

the  same  has  been  properly  made. — 
Contributed  by  Alfred  S.  Cromer,  466 
E.  Buchtel  Ave.,  Akron,  0. 

Saving  Exhaust  from  Pump 

The  accompanying  illustration,  from 

the  Engineers'  Review,  shows  an  ar- 
rangement for  returning  the  exhaust 

steam  from  a  steam  pump  back  to  the 
boiler.  In  case  the  pump  is  used  as  a 
boiler  feed,  a  feedwater  heater  is  not 
required.  It  works  satisfactorily  on 
medium  high  temperatures  and  can  be 
applied  to  either  duplex  or  simplex 
pumps. 

As  all  modern  steam  pumps  are 

Exhaust  Returned  to  Pump 

to  pipe  up  the  plugged  exhaust  and 
suction  openings,  and  a  boiler  feeder  is 
obtained  which  cannot  be  excelled. 

Strap  Wrenchl 

A  good  strap  wrench  suitable  for 
unscrewing  lubricator  bodies,  glass  oil 
cups  and  other  polished  articles,  can  be 
made  from  a  piece  of  hard  wood,  A,  1 
in.  square  and  a  foot  or  more  long,  a 
leather  strap,  B,  a  metal  dog,  C,  and  a 
piece  of  sheet  brass,  D,  which  acts  as  a 
bearing  for  the  dog  and  as  a  clamp  to 
hold  the  strap  against  the  wood.  To 
use  the  device,  pass  the  strap  around 

For  Removing:  Lubricator  Bodies 

the  object  to  be  turned  and  pull  the 
end  through  the  dog  as  far  as  it  will 
go.  Then  turn  in  the  direction  indi- 

cated by  the  arrow. — Contributed  by 
Harry  Hall,  Brooklyn,  Iowa. 
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Cracked  Seams  on  Tin  Roof 

Should  the  seams  of  a  tin  roof 

crack  it  is  probably  due  to  the  fact 
that  proper  allowance  for  expansion 
and  contraction  was  not  made  in  laying 
the  roof. 

Metal  laid  under  cold  weather  condi- 
tions is  contracted  to  nearly  its  small- 

est size.    Every   tinner   knows  that 

Old  and  New  Method  of  Making  Seams 

when  a  seam  is  flattened  down  with  a 
mallet  it  is  about  level,  so  that  when 
expansion  and  contraction  takes  place 
the  strain  is  directly  on  the  solder. 
The  main  thing,  then,  is  to  overcome 
and  take  this  strain  off  the  solder  and 

place  it  somewhere  else,  says  a  corre- 
spondent of  the  Metal  Worker.  I  have 

done  this  by  placing  the  strain  on  the 
tin  plate  itself.  The  best  way  to  do  it, 
I  have  found,  is  to  take  the  hand 
groover  and  go  over  every  seam  before 
soldering  it  and  drawing  it  down  be- 

hind the  seam  as  shown  on  the  draw- 
ings herewith.  Fig.  1  shows  the  tin 

as  laid  for  flat  seam  roofing,  fastened 
down  with  both  the  cleat  and  the  nail 

driven  through  the  sheet.  Fig.  2  shows 
my  method  of  bending  the  tin  down 
back  of  the  seam  v  ith  the  groover.  By 
going  over  every  seam  in  this  manner 
before  the  soldering  is  done  there  is  an 
excess  of  metal  back  of  the  seam  or 
an  extra  length  to  the  sheet,  which 
gives  material  to  draw  upon  when  con- 

traction takes  place  and  entirely 
avoids  any  strain  on  the  soldered  seam. 
When  the  metal  expands  under  heat 
this  groove  also  relieves  the  strain  that 
would  otherwise  be  placed  upon  the 
solder. 

Now  that  it  is  again  possible  to  pur- 
chase a  really  first-class  quality  of  tin 

for  roofing  purposes,  the  tin  roof  is 
rapidly  coming  into  great  favor  again. 

To  Make  a  Blind  Man's  Watch 

An  ordinary  hunting  case  watch  may 
easily  be  fixed  so  that  a  blind  person 
can  tell  time  by  it,  says  a  writer  in  the 
Keystone.  Take  out  the  crystal  and 

file  away  the  "cut"  in  the  bezel  which 
served  to  hold  the  crystal.  Burnish 
smooth  and  then  file  across  the  bezel 

at  each  five-minute  point  on  the  dial. 
Above  the  XII  make  a  distinguishing 
mark  of  some  kind  from  which  the 
owner  may  take  his  bearings. 

Simple  Home=Made  Oil  Burner 

By  the  following  directions  an  effi- 
cient oil  burner  may  be  made  at  home  : 

Into  a  i-in.  tee,  A,  place  a  %-in.  el- 
bow and  run  babbitt  around  it  to  hold 

it  in  place,  and  also  to  keep  the  steam 
from  leaking  into  the  oil.  Screw  a 

^8-in.  pipe,  long  enough  to  reach 
through  the  boiler  front  into  the  fur- 

nace, into  the  elbow.  Over  the  ̂ -in. 
pipe  screw  a  i-in.  pipe,  B,  3  in.  longer 
than  the  other,  into  the  tee,  so  that 

the  smaller  pipe  is  exactly  in  the  cen- 
ter of  the  larger  one. 

Pipe  C  runs  from  the  tee  to  the  oil 
tank ;  pipe  D  to  a  steam  main  or  air 

Construction  of  Oil  Burner 

tank,  and  EE  are  valves  to  regulate 
the  amount  of  oil  and  steam  or  air. 
Partly  cover  the  grates,  so  too  much 
air  cannot  come  through,  says  the  En- 

gineers' Review,  and  build  the  bridge- 
wall  open,  as  illustrated.  Compressed 
air  is  all  right  to  use  on  getting  up 
steam,  but  steam  is  better  after  it  is 
raised  to  force  the  oil  into  the  fur- 
nace. 
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Handy  Cleats  for  Sawing 

Wooden  cleats  like  the  one  shown  in 
the  sketch,  Fig.  1,  are  often  much 
more  convenient  than  a  vice  for  hold- 

ing the  work  when  sawing,  chiseling, 

Cleats  Handy  in  Sawing 

etc.,  and  can  be  made  at  very  little 

expense.  Two  of  these  cleats  are  neces- 
sary for  sawing  and  are  used  in  the 

manner  shown  in  Fig.  2.  I  have  sev- 
eral of  these  and  find  them  very  handy. 

They  can  be  made  any  size  and  any 
length,  as  needed.— Contributed  by  F. 
B.  Emig,  Santa  Clara,  Cal. 

 ♦  •  ♦  

Paint  for  Muslin  Signs 

Use  colors  ground  in  japan  and  thin 
them  with  turpentine,  says  the  Modern 
Painter.  Prepared  muslin  should  be 
used  to  procure  the  best  results. 

.  ♦  ♦  ♦  
Draught  in  Pipes 

A  good  draught  is  just  as  important 
in  a  pipe  as  in  a  stove.  If  the  draught 
is  from  the  center  it  will  cause  the 
tobacco  to  burn  evenly,  while  if  it  is 
from  the  -side,  as  is  the  case  in  many 
pipes,  including  high-priced  ones  of 

Correct  and  Incorrect  Designs 

fancy  design,  the  tobacco  will  bum 
down  one  side  and  smoulder  on  the 

other.  This  produces  more  or  less  dis- 
tillation, causing  a  very  disagreeable 

taste  and  a  strong  pipe. 

Thawing  Pipes  With  Lime 

To  thaw  out  frozen  water  pipes  pack 
them  with  unslaked  lime  and  wrap  up 
in  old  rags  or  carpet.    Pour  water  over 
the  portions  thus  covered  and  the  heat 
generated  will  melt  the  ice  in  the  pipes. 

 ♦  •  ♦  

Emergency  Lubricator 

When  the   lubricator  on   a  steam 

•engine  becomes  broken  or  out  of  order, 
the  home-made  device  here  shown  will 
be  found  very  useful.     Connect  two 

Emergency  Lubricator 

globe  valves,  A  and  B,  with  a  short 
piece  of  pipe.  Bush  the  open  end  of 
valve  B  to  receive  the  lubricator  con- 

nection and  connect  as  shown.  To 

operate,  close  valve  B  and  open  valve 
A  and  fill  with  oil.  Then  close  valve 

A  and  partly  open  valve  B  from  time 
to  time,  thus  allowing  a  small  amount 
of  oil  to  run  into  the  cylinder. — Con- 

tributed by  Fred  Eckley,  Tekamah, 
Nebraska. 
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Device  for  Opening  Shop  Windows 

It  is  almost  impossible  to  open  and 
close  a  window  over  a  wide  bench  by 

using  a  pole,  and  as  it  is  very  trouble- 
s  o  m  e  to 
climb  up  on 

the  bench  ev- 
ery time  one 

wants  to  open 
the  window, 
a  device  like 
the  one  shown 
in  the  sketch 

will  prove  a 

great  conven- ience. Simply 
fasten  a 

screw  -  eye  in 
the  upper  sash  and  carry  a  rope  over 
suitable  pulleys  to  a  convenient  place 
for  operating.  If  there  are  no  weights 
on  the  window,  fasten  a  harness  ring 
on  the  rope  and  drive  a  number  of 
nails  in  the  wall.  The  window  may 

then  be  held  open  in  any  position  de- 
sired.— Contributed  by  Ora  S.  Harmas, 

Fennimore,  Wis. 

Building  a  Cement  Reservoir 

The  placing  of  a  big  cement  reservoir 
38  ft.  high  and  10  ft.  in  diameter  for 
the  purpose  of  holding  the  supply  of 
water  for  the  town  of  Evans,  Col.,  was 
done  in  a  novel  way. 

Two  years  ago  the  town  put  down 
several  125-ft.  deep  wells  to  furnish  its 
water  supply.  The  wells  filled  with 
seepage  water  and  were  considered 
unsanitary.  Recently  four  wells  each 
230  ft.  deep  were  driven  to  bed  rock 
and  a  flow  of  artesian  water  obtained. 

The  wells  were  piped  and  around  them 
was  built  the  cement  reservoir. 

The  reservoir  was  constructed  by 
outlining  its  dimensions  with  meshed 
wire — the  ordinary  chicken  wire  fenc- 

ing— which  formed  the  center  of  the 
circular  wall,  1  ft.  thick  and  38  ft. 
high.  When  the  cement  circle  was 
thoroughly  dry,  workmen  entered  the 
enclosure  and  dug  away  the  earth  to  a 

depth  of  38  ft.,  the  structure  linking 
by  its  own  weight,  gradually,  into 
place.  Seepage  water  was  encountered 
toward  the  last  but  this  was  pumped 
out  and  a  cement  floor  laid  in  the  bot- 

tom of  the  reservoir.  Into  this  big 
tank  the  artesian  water  is  let  at  will 
and  the  result  of  the  construction  is 
most  satisfactory. 

Washing  Glass  Negatives 

A  great  deal  has  been  written  re- 
garding the  handling  of  glass  negatives 

through  the  developing  and  fixing 
solutions,  says  a  correspondent  of  the 
Photographic  Times,  but  not  much  is 
being  done  towards  improving  the 
washing  methods,  which  is  the  only 
part  of  the  work  that  is  really  tire- 

some. My  method  for  the  last  four 
years  has  been  as  follows:  Procure  an 
ordinary  stoneware  milk  pan  which 
can  be  found  in  nearly  every  kitchen, 
the  round  bottom  kind  are  the  best 

and  most  common,  a  one-gallon  size 
fits  a  5  by  7  plate  and  a  half-gallon 
size  fits  the  4  by  5  plates  to  perfection. 
Fill  the  pan  nearly  full  of  water,  and 
after  rinsing  the  negative  a  minute 
or  two  in  a  basin  of  water,  place  it  face 

Washing  Negatives 

or  film  side  down  in  the  pan  (it  will 
find  its  seat  about  one-third  the  dis- 

tance from  the  top),  being  careful  not 
to  allow  any  air  bubbles  on  the  under 
side.  Should  any  bubbles  have  formed 
by  letting  the  plate  down  too  fast  they 
can  be  ejected  by  tilting  the  plate 
slightly  and  then  allowing  it  to  settle 
back  in  a  horizontal  position  again. 
After  the  negative  has  soaked  in  this 
way  for  thirty  minutes,  it  is  ready  for 
the  drying   rack.    Please  note  that 



POPULAR  MECHANICS 

there  was  no  change  ol'  water  in  the 
operation  of  this  method  of  washing. 
When  the  negative  is  placed  film 

side  down  in  water,  the  hypo,  heing 
heavier,  releases  itself  and  drops  to  the 
bottom  of  the  vessel.  In  the  four  years 
that  I  have  practiced  this  method  I 
have  not  lost  a  negative  through  care- 

lessness in  washing. 

Auxiliary  Friction  Pulley 

When  power  is  to  be  transmitted  a 
very  short  distance,  as  from  A  to  C  in 
the  accompanying  sketch,  the  necessary 
high  tension  on  the  belt  usually  results 
in  excess  journal  friction  and  conse- 

quent wear.  To  prevent  this  a  corre- 
spondent of  the  American  Miller  has 

used  a  friction  pulley  as  shown  at  B. 

Friction  Pulley  Used  With  Belt 

This  not  only  relieves  the  strain  on 
the  journals  but  also  helps  to  drive. 

Stains  for  Oak 

There  are  many  ways  in  which  oak 
may  be  stained,  says  the  Master 
Painter,  and  any  of  the  following  will 
give  fine  results : 

I.  Apply  ammonia  with  a  sponge 
or  brush.  When  dry  give  it  a  coat  of 
turpentine,  then  fill  with  varnish.  Or 
you  may  omit  the  filler  and  give  a  coat 
of  shellac,  then  wrax  and  rub  to  a  pol- 

ish; or  simply  shellac  it,  or  omit  the 
shellac  and  use  wax  only,  according 
to  the  style  of  finish  desired. 

II.  Use  bichromate  of  potash  dis- 
solved in  hot  water  instead  of  am- 
monia, as  given  in  No.  I,  and  you  will 

get  a  still  richer  effect. 
III.  Apply  a  coat  of  freshly  slaked 

lime;  let  this  dry  on;  then  brush  off 
clean  and  apply  a  coat  of  boiled  oil. 

IV.  A  strong  solution  of  sal  soda 
will  darken  oak,  but  it  will  be  neces- 

sary to  apply  two  coats.  Sandpaper 
lightly,  then  finish  with  oil  rubbing. 

Electrician's  Boring:  Machine 

In  electrical  work  holes  for  wires  are 

Boring  Machine  for  Electricians 

frequently  required  in  places  which  are 
very  inaccessible  and  it  was  for  work 
of  this  kind  that  the  machine  here 
illustrated  was  constructed.  The 

sprockets,  crank,  and  part  of  the  frame 
from  an  old  bicycle  are  used  for  trans- 

mitting the  power  to  the  auger,  which 
is  attached  to  the  rear  axle.  If  the 
chain  has  a  tendency  to  run  off  the 
sprocket  when  drilling  vertical  holes, 
a  small  piece  of  wood  may  be  lashed  to 
the  frame  as  shown. — Contributed  by 
A.  J.  Swift,  Novelty  Electric  Works, 
Ocean  Park,  Cal. 

Transferring  Dimensions 

When  it  is  impossible  to  transfer  a 
dimension  with  ordinary  calipers, 
owing  to  the  form  of  the  casting  or 
other  article  that  is  being  measured, 

ism 

the  dimension 

may  be  obtained 
by  moving  one 
leg  of  the  calipers 
to  one  of  the  inch 
marks  on  a  steel 

rule,  as  shown  in 
the  sketch.  The  calipers  are  then  with- 

drawn and  applied  to  the  rule.  The 
number  of  inches  originally  taken  is 
then  deducted  from  the  total 

amount,  thus  giving  the  dimension  as 
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accurately  as  may  be  obtained  by  using 
one  of  the  many  intricate  calipers  de- 

signed especially  for  this  purpose. — 
Contributed  by  W.  F.  S. 

 ♦  ♦  ♦  

Forming  Tool  for  the  Lathe 

A  good  forming  cutter  for  duplicate 
work  is  shown  in  the  accompanying 
illustration.  The  holder,  A,  is  made 

of  a  piece  of  cold- 
rolled  steel,  slotted 
out  to  receive  the 
cutter,  which  can  be 
any  desired  shape, 
and  turned  down  to 
fit  the  tail  stock  of 
the  lathe.  To  use 
the  cutter,  simply 
turn  the  handle  on 
the  tail  stock,  thus 
forcing  the  cutter 
against  the  work.  If 
the  work  is  to  have 
a  hole  in  the  center, 
this  can  be  done  in 

the  same  operation 
by  making  a  hole  in  A  to  receive  the 
drill,  as  shown. — Contributed  by 
W.  F.  S. 

The  points  A  and  B  are  the  two  ends 
made  by  joining  the  cast  where  the 
dropper  fly  is  required.  Take  end  B 

and  tie  an  ordinary  double  fisherman's 
knot  round  A,  pull  up  tight;  then  pass 
A  round  B  and  turn  back  once  through 
itself  (a  half  hitch)  taking  care  to 
leave  the  end  sufficiently  long  to  tie  the 
fly  on  and  gently  pull  tight  onto  knot 
at  B  as  Fig.  2.   The  advantages  of  this 

Knot  for  Cat  Gut 

Many  of  the  knots  commonly  «ised 
for  rope  are  unsuitable  for  cat  gut,  as 
the  structure  of  gut  is  such  that  the 
fibers  are  generally  weakened  or  cut 
when  tied  in  ordinary  knots.  The 
accompanying  drawing  shows  a  form 

Useful  for  Duplicate  Work 

method  are  (1)  that  the  knot  is  smaller 
and  neater  than  any  other;  (2)  there 
being  only  one  short  end  where  B  is 
cut  off  close,  air  bubbles  are  reduced  to 

a  minimum  as  the  end  points  down- 
ward toward  the  tail  fly;  (3)  it  cannot 

catch  in  fine  weeds,  such  as  flannel 
weed. 

Estimating  the  Power  of  a  Screw 
and  Lever 

Attaching  a  Dropper  Fly 

of  knot  that  is  recommended  by  a  cor- 
respondent of  the  Sporting  Goods 

Dealer   for  attaching  a   dropper  fly. 

Problem  : — What  pressure  will  be  obtained 
from  a  screw  having  three  threads  to  the  inch 
if  acted  on  by  a  force  of  1,000  lb.  applied  to 
the  end  of  a  lever  8  ft.  long?— C.  P.  H. 

As  the  end  of  the  lever  will  travel 
604  in.  (the  circumference  of  a  circle 
of  8  ft.  radius)  in  one  revolution  and 
thereby  advance  the  screw  only  J  in., 
the  force  produced  by  the  screw  will  be 
604X3=1812  times  that  applied  to 
the  lever.  It  therefore  follows  that  a 
force  of  1,000  lb.  on  the  lever  will 
produce  a  pressure  of  1,812,000  lb.  or 
906  tons  on  the  screw.  This  calcula- 

tion does  not  allow  for  friction. 
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Electric  Light  Pole  Made  from 

Pipes  and  Fittings 

The  sketch  shows  a  home-made 
electric  light  pole,  several  of  which 

were  made  by  a  corre- 
spondent of  the  Practi- 

cal Engineer,  from  old 
steam  pipe  and  fittings. 
The  top  or  upper  pipe  is 
2%  in.  in  diameter  and 
about  15  ft.  long;  the 
middle  length  is  3  in.  in 
diameter,  15    ft.  long; 

a the  bottom  pipe  is  8  in. in  diameter  and  10  ft. 

long.  This  bottom  pipe 
is  sunk  in  the  ground  a 
distance  of  6  ft.  The 
rest  of  the  construction 

can  be  understood  by  a 
glance  at  the  sketch. 

<-:w 

Thread  Gauge  Used  for  Spacing 

An  ordinary  thread  gauge  with  the 
teeth  blackened,  by  rubbing  over  a  lead 
pencil,  makes  a  very  useful  and  con- 

venient spacing  instrument  and  is  far 
preferable  to  the  bow  dividers  as  no 
trials  are  necessary  and  the  paper  is 
not  pricked  all  full  of  holes.  By  hold- 

ing the  blade  as  shown  in  the  illustra- 
tion and  moving  sideways  about  &  in. 

each  tooth  makes  a  fine  hair  line,  thus 
dividing  the  line  into  equal  parts, 
which  may  be  made  fine  or  coarse  by 
using  different  blades  of  the  thread 
gauge. 

If  the  teeth  are  rubbed  on  a  pencil 
each  time  after  being  applied  to  the 

Spacing  with  a  Thread  Gauge 

paper,  the  resulting  divisions  will  be 
very  distinct.    Every  draughtsman  who 

has  frequent  occasion  to  draw  threads 
or  other  work  requiring  spacing,  would 
find  the  purchase  of  a  thread  gauge  a 
good  investment.  —  Contributed  by 
draughtsman,  Chicago. 

Pressure  Gauge  Contact 

An  easily  made  electrical  contact  for 

a  pressure  gauge  consists  of  an  ordi- 
nary binding-post  passed  through  a 

hole  in  the  glass,  as  shown  in  the 

accompanying  sketch.  A  contact  fas- 
tened in  this  way  is  sure  to  be  insu- 
lated from  the  other  metal  parts  of 

the  gauge  and  the  hole  in  the  glass 
can  be  easily  made  with  a  file  or  a 

drill  by  keeping  it  moistened  with  tur- 
pentine. In  any  gauge  where  the  indi- 

cator hand  makes  electrical  contact 

there  is  a  possibility  of  the  hand  be- 

Gauge  with  Electric  Contact  Applied 

coming  stuck  and  for  this  reason  it  is 
well  to  use  a  separate  gauge  for  the 
contacts.  —  Contributed  by  Robert 
Glaubke,  Malott  Park,  Ind. 

To  Frost  an  Incandescent  Lamp 

A  small  piece  of  good  emery  cloth  is 
all  the  material  necessary  to  frost  an 
incandescent  lamp  quickly,  but  effect- ually. 

Eub  the  cloth  over  the  entire  lamp 
with  a  circular  motion.  Rubbing  up 
and  down  will  not  produce  the  best 
results.  About  fifteen  minutes'  work 
will  produce  a  very  good  frosting  on  an 
ordinary  globe. — Contributed  by  D.  P. 
Hein,  Cherokee,  Col. 
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Tile  Furnace  Roof  for  Boilers 

In  a  paper  read  before  the  American 
Society  of  Engineers  on  December  3, 
Mr.  A.  Bement,  of  Chicago,  discussed 
the  advantages  of  tile  roofs  for  water- 
tube  boilers,  from  which  the  following 
has  been  condensed : 

The  objects  sought  are  perfect  and 
smokeless  combustion  and  the  full 

utilization  of  the  boiler  heating  surface. 
The  first  requirement  is  secured  by 
the  employment  of  a  tile  furnace  roof 

third  tiers  of  tubes  is  left  vacant  for 

the  purpose  of  accumulating  dust.  The 
contracted  passages  among  the  tube 
surfaces  produce  a  high  resistance,  and 
therefore  a  strong  draft  is  required. 
The  author  considers  that  a  combina- 

tion of  forced  and  induced  draft  se- 
cures the  best  combustion. 

In  the  tests  that  were  made  with 

this  boiler  a  very  good  efficiency  was 
shown  and  the  combustion  was  nearly 

perfect  and  without  smoke,  while  simi- 
lar boilers  without  the  tile  roof  emit- 

W 
Fig.  3. — Section  Showing  Furnace  Roof. 

-Improved  Boiler  .and  Setting, 
Fig-  2. — Refractory  Tile  for  Furnace  Roof. 

supported  by  the  boiler  tubes  of  the 
lower  row.  Fig.  1  shows  an  elevation 
and  section  of  a  boiler  equipped  with 
a  chain  grate  stoker  and  using  the  tile 
roof.  The  individual  refractory  tiles 
used  in  the  formation  of  this  roof  are 
illustrated  in  detail  in  Fig.  2  and  by 
vertical  cross  section  in  Fig.  3.  The 
tile  roof  prevents  the  flow  of  unburned 
gases  among  the  tube  surfaces  of  the 
boiler  and  causes  them  to  travel  a  con- 

siderable distance  before  the  heating 
surface  is  reached.  Thus  the  gases  and 
air  become  sufficiently  mixed  to  insure 
complete  combustion. 

To  insure  the  useful  employment  of 
all  the  boiler  surface,  the  gases  are  led 
over  the  whole  of  it  by  means  of  pass- 

ages of  less  area  than  are  commonly 
used.  A  space  at  the  bottom  of  the 
boiler  above  the  tile  roof  equal  to  that 
ordinarily  required  by  the  second  and 

ted  heavy  smoke  under  the  same 
conditions  of  operation. 

 ♦  •  ♦  ■ 
Gasket  for  Auto  Pump 

A  packing  which  will  make  a  tight 
and  very  durable  joint  for  a  water 
pump  is  made  by  coating  a  sheet  of 
thick  paper  or  cardboard  with  shellac, 
in  which  a  little  red  lead  has  been 

mixed.  The  paper  is  first  cut  out  to 
the  proper  size,  and  is  then  painted 
with  the  shellac  or  red  lead  and  allowed 

to  dry  till  it  is  almost  hard.  If  one 
expects  to  have  to  break  the  joint  at 
all  frequently,  however,  some  other 
kind  of  packing  might  be  preferable, 
since  the  shellac  will  adhere  so  strong- 

ly to  both  surfaces  that  it  can  never 
be  used  a  second  time.  In  such  a  case 
it  might  be  better  to  use  paper  painted 



POPULAR  MECHANICS 343 

with  white  lead,  says  Motor  Talk, 
since  it  is  possible  to  hold  the  slight 
pressure  in  a  circulating  pump  with 
such  a  packing  after  the  joint  has  been 
broken  several  times. 

Recipes  for  Blue  Stains 

1.  Dissolve  copper  filings  in  aqua- 
fortis and  brush  it  over  the  work. 

Treat  with  a  hot  solution  of  2  oz. 

pearlash  to  1  pt.  water,  until  a  blue 
color  is  produced. 

2.  Boil  1  lb.  indigo,  2  lb.  wood  and 
3  oz.  alum  in  1  gal.  water,  says  the 
Master  Painter,  and  coat  the  work 
until  thoroughly  stained. 

To  Fasten  Linoleum  to  Concrete 

In  order  to  make  linoleum  stick  to 
a  concrete  surface  a  glue  is  used  which 
has  been  boiled  down  till  it  is  like 

carpenter's  glue  and  into  which  wood 
ashes  have  been  put.  This  glue  is  then 
stirred  and  makes  a  mass,  somewhat 
like  varnish.  After  applying  it,  the 
linoleum  must  be  held  firmly  against 
the  floor  for  some  time. 

Fillet  for  Pattern  Making 

Heat  and  thoroughly  stir  together 
equal  parts  of  beeswax,  rosin  and  Vene- 

tian red  until  thoroughly  mixed.  Ap- 
ply while  hot  with  a  strip  of  sheet 

brass  formed  to  a  half  circle  having 
the  radius  of  the  required  fillet.  Then 
finish  with  a  common  cabinet  scraper. 
— Contributed  by  Frank  L.  Smith, 
Peru,  111. 

Cement  for  Iron  and  Marble 

Iron  may  be  securely  cemented  to 
marble  by  the  use  of  the  following 
preparation :  Plaster  of  paris,  30  parts ; 
iron  filings,  10  parts ;  sal  ammoniac,  1 
part ;  mix  to  a  fluid  state  with  vinegar 
and  use  immediately  as  it  hardens 
rapidly. 

Home=Made  Adjustable  Drawing 
Table 

A  very  handy  and  useful  drawing 
table  for  draughtsmen  and  others  who 
do  mechanical  work  at  home,  can  be 
easily  made  at  very  little  expense.  In 
the  table  here  illustrated  the  adjust- 

ment is  accomplished  by  means  of  sheet 
iron  strips,  cut  out  in  the  center  as 
shown  and  fastened  with  thumb 
screws  in  any  desired  position.  An 
arrangement  of  this  kind  provides  for 

adjustments  of  both  height  and  incli- 

Adjustable  Height  and  Inclination 

nation  and  will  be  found  much  more 

rigid  than  many  of  the  expensive 
ready-made  tables.  A  small  shelf,  S, 
fastened  to  the  right  end  of  the  table 
will  provide  a  convenient  place  for  lay- 

ing tools  when  not  in  use  and  will  be 
especially  useful  when  the  board  is 
inclined  at  a  steep  angle.  When  not  in 
use  a  drawing  table  of  this  kind  may 
be  folded  into  a  very  small  space  and 

put  away. — Contributed  by  Geo.  C. 
Murphy,  Owensboro,  Ky. 

Good  Filler  for  Woodwork 

Corn  starch,  \  lb. ;  fine  pumice-stone 
dust,  \  lb.;  white  polish  or  liquid 
shellac,  \  gill;  boiled  oil,  \  pt.  Thin 
for  use  with  turpentine. 
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Scales  for  Duplicate  Weighing Paint  for  Invalid's  Room 

Ordinary  platform  scales  may  be 
made  useful  for  duplicate  weighing, 
such  as  measuring  sacks  of  flour  in  a 
mill,  or  any  other  duplicate  weighing, 
by  drilling  a 

■m. 

hole  in  the  traveling 

Device  for  a  Duplicate  Weigh 

weight  and  saving  the  shavings.  A 
steel  pin  is  then  made  and  fastened 
to  the  weight  by  a  short  piece  of  string 
or  wire.  The  combined  weights  of  the 
string  and  pin  should  just  equal  that  of 
the  shavings,  which  explains  the  rea- 

son for  saving  them.  The  weight  is 
then  moved  along  the  beam  to  the  posi- 

tions commonly  used  in  weighing  and 
the  beam  drilled  through  with  a  J-in. 
drill.  Scales  treated  in  this  way,  says 
a  correspondent  of  the  American 
Miller,  will  prevent  many  mistakes 
which  are  likely  to  occur  when  no 
means  are  provided  for  holding  the 
weight  in  position. 

Moisture  in  Gas  Engine 

The  "bucking  and  snorting  refusal 
to  start"  of  the  gas  engine  is  often  due 
to  moisture  in  the  cylinder,  preventing 
regular  ignition  till  dried  by  the  heat 
of  several  explosions.  The  difficulty 
may  be  obviated  by  shutting  off  the 
cooling  water  for  a  few  minutes  before 
stopping  the  engine,  and  not  turning 
it  on  again  until  after  the  engine  be- 

gins to  explode  regularly  when  again 
started,  savs  Power  and  Transmission. 

It  is  sometimes  inadvisable  to  use 

ordinary  paint  on  apartments  occupied 
by  invalids.  In  such  cases,  milk  paint 
can  be  used. 

Take  2  qt.  skim  milk,  6  oz.  fresh 
slaked  lime,  4  oz.  linseed  oil  and  3  lb. 
fine  bolted  whiting  or  Spanish  white. 
Place  the  lime  in  an  earthen  vessel,  or 
a  clean  bucket,  says  the  Master  Painter, 
and  add  to  it  enough  skim  milk  to 
make  it  like  thick  cream,  then  add  the 
oil,  a  little  at  a  time,  stirring  with  a 
wooden  paddle;  then  add  the  re- 

mainder of  the  milk,  and  after  this  add 
the  white.  This  paint  will  dry  in  about 
an  hour.  The  lime  and  oil  unite  to 

form  a  sort  of  soap,  and  the  oil  loses 
its  smell  thereby.  One  coat  may  be 
enough.  Coloring  may  be  added.  The 
formula  given  will  do  about  25  sq.  yd. 

Hanger  Nuts  for  Concrete 

Appreciating  the  difficulties  that 
many  manufacturers  have  experienced 
in  concrete  buildings  by  insufficient  or 
imperfect  preparations  for  hanging  to 
the  ceiling,  shafting,  piping,  shelving, 

etc,  etc.  I 
discarded  all 

appli- 
ances and 

contrivances 
that  I  had 
ever  seen 
used,  and 

for  a  rein- 
forced con- 

crete build- 
i  n  g  I  am 
erecting  for 

my  factory 

purposes  I 
design- ed  and  had  made  a  ceiling  support 

similar  to  the  sketch  herewith. 

When  a  floor  of  one  story  is  com- 
pleted, the  opening  A  shows  in  the 

ceiling  of  the  floor  beneath,  the  cast- 
ing being  imbedded  in  the  cement. 
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These  castings  weigh  1J  lb.  and  are  3^ 
in.  in  height,  drilled  and  threaded, 
into  which  machine  bolts  or  support- 

ing rods  with  threaded  ends  can  be 
fastened.  Having  a  sharp  collar,  B, 
they  can  be  readily  fastened  with  lath 
nails  to  the  temporary  wood  floors  on 
which  the  concrete  is  poured.  In  open- 

ing C  a  cork  is  placed  to  prevent  clog- 
ging. The  wing  D  prevents  this  cast- 

ing from  ever  turning. 
As  they  are  inexpensive,  they  can 

be  set  at  3-  or  4-ft.  centers  in  any 
ceiling  where  there  is  a  possibility  of 
supports  being  necessary. 

They  are  such  a  success  that  in  re- 
turn for  the  many  valuable  suggestions 

I  have  received  from  Shop  Notes,  I 
pass  this  on,  hoping  it  will  prove  of 
interest  and  benefit  to  other  readers. — 
Contributed  by  Augustus  D.  Curtis, 
President  Curtis  Ledger  Co.,  Chicago. 

Why  Stone  Balls  on  Monuments 

Revolve 

Apparently  Increases  the  Area  of  a 
Square 

The  area  of 

The  sketch  herewith  shows  how  to 

cut  a  square  of  64  sq.  in.  to  form  a 
rectangle  of  65  sq.  in 
any  square  may  be  in- 

creased in  the  same 

way    by    dividing  it 
into  64  small  squares 
like  a  checker  board 

A 
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\ 

-V 
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-c— 
i 

64  Sq.  In.  Cut  anJ  Arranged  to  Make  65  Sq.  In. 

and  cutting  as  shown  by  the  heavy 
lines  in  the  sketch.  The  result  is  65 
squares  from  64  squares.  Where  does 
the  extra  square  come  from  ? — Con- 

tributed by  J.  Peundorf.  Lanesboro.  Pa. 

Why  stone  balls  mounted  as  shown 
in  Fig.  1  should  revolve  has  always 
been  a  puzzle  to  monument  builders. 
The  rate  of  movement  is  very  slow, 
probably  less  than  one  revolution  in 
two  or  three  years,  but  is  always  in 

Revolving  Ball  and  Remedy 

the  same  direction — from  northwest  to 
southeast.  A  very  plausible  explana- 

tion of  this  phenomenon  is  given  by  a 
correspondent  of  the  Monumental 
News,  who  recommends  the  construc- 

tion shown  in  Fig.  2  as  a  remedy  for 
this  trouble. 

The  explanation  is  based  on  the  fact 
that  a  small  amount  of  water  leaks  in 
between  the  ball  and  spherical  cavity 
in  which  it  rests,  thus  causing  expan- 

sion and  contraction,  due  to  alternate 
melting  and  freezing,  sufficient  to  lift 
the  ball.  In  melting,  the  southeast 
side,  which  receives  the  morning  sun, 
melts  first  and  drops  back  on  the  die, 
losing  a  small  fraction  of  an  inch  every 
time  it  freezes.  When  the  side  away 
from  the  sun  melts  it  drops  back,  but 

does  not  get  back  as  far  as  it  was  be- 
fore freezing.  This,  it  seems,  is  the 

best  explanation,  because  a  ball  mount- 
ed as  shown  in  Fig.  2  will  not  revolve, 

as  it  does  not  come  in  contact  with  the 
water. 

The  tensile  strength  of  copper  wire 
is  diminished  and  that  of  iron  wire 

increased  by  carrying  a  current  of electricity. 
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VISIBLE  WATER  HAMMER 

B  1 

(  F 
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±\ediiy  eveiyuouy  nas  neara  me  sounds  oi  water  ham- 
mer produced  in  steam  pipes  and  radiators,  but  compara- 

tively few  have  seen  what  actually  occurs.    In  order  to 
observe  the  action  of  the  water  and  steam  when  water 
hammer  takes  place,  a  correspondent  of  the  American 
Miller  has  designed  the  experimental  apparatus  shown  in 
the  illustration.    A  glass  flask,  F,  of  about  one  quart 
capacity,  is  placed  over  a  bunsen  gas  burner.   The  stopper 

o  if 

Showing  Action  of  Water  Hammer  in  Steam  Pipes 

To  Clean  a  Gauge  Glass 

Drill  and  tap  the  upper  valve  (see 
illustration)  for  a  f-in.  bilb  cock,  and 
by  means  of  a  short  piece  of  rubber 

hose  attach  the  small 
funnel.  Close  both 
valves,  also  lower 
bilb  cock,  and  pour 
either  a  solution  of 
hydrochloric  acid  or 
strong  potash  into  the 
funnel.  For  accumu- 

lations of  lime  or  sim- 
ilar sediment  use  the 

acid  and  if  the  dirt 

in  the  glass  is  of  a 
greasy  nature  use  the 
potash.  After  clean- 

ing in  this  way  blow 
water  through  in  the 
usual  manner.  This 

is  especially  important 

after  '  using  the  acid, as  a  small  amount  left  in  the  valves 

will  cause  corrosion. — Contributed  by 
Chas.  Hurt,  Milwaukee,  Wis. 

To  Cement  Brass  Work  to  Glass 

Mix  together  2  parts  litharge,  1  part 
white  lead,  3  parts  linseed  oil  and  1 
part  gum  copal.    Use  immediately. 

of  the  flask  is  provided  with  a  safety 
valve,  B,  which  is  merely  a  short  piece 
of  india-rubber  tubing  plugged  at  one 
end  and  slitted  for  about  one-half  an 

inch  of  its  length.  The  flask  is  con- 
nected by  the  tube  C  with  an  L-shaped 

glass  tube  of  about  f-in.  bore,  marked 
T  T  T.  The  vertical  leg  is  about  1  ft. 
high,  and  the  horizontal  leg  about  twice 
this  length.  A  small  glass  tube  with  a 
pinch-cock,  P,  is  fitted  at  the  bend,  and 
another  at  the  right-hand  end,  as 
shown.  Both  pinch-cocks  should  be 
connected  with  a  fair  length  of  tubing 
to  a  water  reservoir,  from  which  the 
tube  T  T  T  can  be  filled  up  to  the 
level,  W. 

As  soon  as  steam  is  issuing  freely 

from  the  slit  B,  one  of  the  pinch-cocks 
is  opened  and  the  water  level  allowed 
to  fall  below  the  top  of  the  horizontal 
arm  of  the  tube  T.  The  condensation 
of  steam,  which  now  takes  place  over  a 
considerable  water  surface,  raises  a 
wave  near  the  bend,  and  as  the  im- 

prisoned steam  is  still  being  condensed, 
a  vacuum  bubble  is  formed  which  col- 

lapses with  a  sharp  blow,  sufficient  fre- 
quently to  drive  out  the  plug  at  the 

right-hand  end  of  the  tube.  After  a 
few  blows,  the  water  becomes  so  warm 
that  the  rapid  condensation  is  no  longer 
possible,  and  the  action  gradually 
ceases.  For  continued  demonstration, 
therefore,  it  is  necessarv  to  have  the 
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horizontal  length  of  the  tube  T  water 
jacketed,  as  is  shown  in  the  engraving, 
with  the  water  entering  at  I  and  leav- 

ing at  0. 

Design  for  Trolley  Wheel 

There  seems  to  be  some  difference  of 

opinion  about  the  design  of  wheels  for 
trolleys  for  carrying  loads,  to  be  used 
on  I-beams,  says  a  correspondent  of  the 
American  Machinist.  Among  others  I 
recently  noticed  an  illustration  of  one 
in  which  conical  wheels  were  used  upon 
the  beveled  flanges  of  an  I-beam,  after 
the  manner  of  the  wheel  A  in  the 
illustration. 

I  had  always  supposed  that  conical 
wheels  were  only  adapted  to  circular 
pathways,  which  would  preferably  have 
a  beveled  face,  corresponding  to  the 
angle  of  the  conical  wheel. 

Eeferring  to  the  illustration  again,  a 
number  of  lines  have  been  drawn  on 

the  wheel  A  to  represent  circles  on  the 
periphery,  and  assuming  that  there  is 
a  load  on  the  trolley,  it  is  evident  that 

Wrong  and  Right  Designs  for  Trolley 

pressure  is  brought  to  bear  equally  at 
each  of  the  points  of  intersection. 

Now,  when  the  trolley  is  moved  it  is 
evident  that  the  linear  speed  of  the 
largest  circle  is  greater  than  that  of 
any  of  the  other  circles,  so  that  the 
wheel  is  bound  to  slip. 

The  wheel  P  is  made  cylindrical, 
and  will  run  upon  a  beveled  flange 
without  the  slippage  incident  to  the 

wheel  A,  and  therefore  seems  pref- 
erable to  it. 

Testing  Hemispherical  Cavities 

To  test  a  hemispherical  cavity  or  a 
semicircular    groove,    place    a  steel 

square  in  the  cavity 
in  several  different 

positions.  If  the 
work  is  true  the 

square  will  touch  at 
three  points  in  all 

positions. —Contributed  by  W.  F.  S. 

Trisecting  an  Angle 

Problem. — What  is  the  geometrical  construction 
for  trisecting  any  given  angle? — F.  L.  G. 
The  solution  of  this  problem  has 

been  declared  impossible  by  some  of 
the  ablest  mathematicians.  Of  course 

an  angle  may  be  approximately  trisected 
by  making  numerous  trials,  and  the 
results  obtained  in  this  way  may  be 
sufficiently  accurate  for  all  practical 
purposes,  but  as  yet  there  is  no  direct 
method  which  can  be  demonstrated 

along  geometrical  lines. 

Painting  Cement 

The  following  method  of  painting 
a  cement  wall  was  described  at  a  re- 

cent convention  of  master  painters. 
The  building  had  become  discolored  in 
places  and  the  joints  were  of  a  differ- 

ent color  from  the  surface  of  the 
blocks.  Two  parts  of  Portland  cement 
were  mixed  with  one  part  of  marble 
dust  and  mixed  with  water  to  the  con- 

sistency of  thin  paint  or  a  thick  white- 
wash. The  wall  must  be  well  wetted 

before  the  application  of  this  paint 
and  kept  constantly  wet  while  the  ma- 

terial is  applied,  and  then  must  be 
kept  wet  for  a  day  longer,  in  order  to 
make  the  cement  wash  adhere  to  the 
cement  surface.  The  wash  was  applied 
with  ordinary  whitewash  brushes,  and 
a  man  was  kept  busy  playing  a  hose 
on  it  while  the  work  was  being  done. 
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Locating  a  Leak  in  Submerged  Pipe 

In  a  system  where  a  brick-lined  well, 
E,  was  supplied  at  all  times  with  clean, 
pure  water  through  a  pipe,  D,  run- 

ning out  into  Lake  Ontario  a  distance 
of  500  or  600  ft.,  a  leak  developed  in 
the  submerged  pipe,  so 
that  after  a  windstorm 
muddy  water  found  its 
way  into  the  well.  Divers 
tightened  up  the  joints, 
but  could  not  cure  nor 

locate  the  trouble,  says 
Power. 

In  the  system  F  is  the 
suction  pipe  from  the 
pumps  and  C  is  a  heavy 
cast-iron  valve  used  to 
regulate  or  close  off  the 
flow  of  lake  water  into 
the  well.  The  engineer  connected  an 
air  pipe,  H,  to  valve  C  and  had  air 
pumped  into  the  pipe.  After  the  pump 
had  been  working  for  some  time  he 
went  out  onto  the  lake  in  a  canoe  and 

soon  discovered  a  string  of  bubbles 
rising  to  the  surface  as  shown  at  A, 
about  200  ft.  from  shore  in  about  20 
ft.  of  water.  The  diver  descended  at 

that  point,  found  the  break  and  re- 
paired it. 

German  silver  is  used,  and  about  2  oz. 
of  aluminum  are  added  to  100  lb.  of 
metal.  The  aluminum  reduces  the 
oxide  in  the  German  silver,  and  the 
metal  then  runs  very  freely:  The  color 
is  also  much  improved  and  soundness 
is  imparted.    In  the  smallest  sizes  it 

Air  Bubbles  Show  Leak  in  Pipe 

takes  several  hundred  cast  knife  tips  to 
make  a  pound. 

Tool  Holder  for  Grindstone 

German  Silver  Knife  Castings 

In  many  shops  there  are  numerous 
chisels,  cutters  and  plane  bits  that 
must  be  ground  from  time  to  time,  and 
if  they  all  must  be  held  by  hand  the 
process  not  only  requires  much  skill, 
but  becomes  very  tedious  long  before 
it  is  completed.  If  a  clamp  is  in- 

stalled like  the  one  here  described  the 

work  is  hastened,  the  results  are  bet- 
ter, and  the  job  now  can  be  entrusted 

Many  of  the  German  silver  tips  on 
pocket  knife  handles  are  castings,  being 
probably  the  smallest  that  enter  the 
brass  foundry,  says  the  Brass  World. 
In  the  use  of  sheet  German  silver  the 
tips  must  first  be  blanked  out.  This 
necessitates  the  production  of  40  or 
50  per  cent  of  scrap.  After  the  tips 
have  been  blanked  they  must  be  formed 
under  a  drop,  with  successive  anneal- 

ings, until  they  are  formed  into  the 
oval  shape  ready  for  use.  The  cast 
German  silver,  however,  only  requires 
polishing  and  is  ready  for  use.  The 
tips  are  cast  with  a  large  number  on  a 
?ate  and  with  two  gates  in  a  flask. 

They  are  poured  "on  end."  Scrap 

A  Grinding  Device 

to  a  boy,  says  a  correspondent  of  Wood 
Craft. 

First,  a  board  must  be  fashioned 
similar  to  A.    The  lower  end  of  this 
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must  be  beveled  so  that  it  rests  flat  on 

the  floor  when  in  position.  The  board 
is  held  in  position  by  a  hook  forged 
of  a  light  rod  of  iron  with  the  ends 
passing  down  through  the  holes  in  the 
trough  that  originally  were  intended 
for  attaching  the  name-plate.  In  this 
board,  A,  must  be  bored  a  number  of 
holes.  These  afford  a  number  of  rest- 

ing places  for  the  clamp  proper,  C  D. 
The  clamp  is  made  up  of  two  pieces 

of  inch  stock  as  wide  as  the  widest 
plane  bit  and  with  one  end  of  C 
rounded  to  fit  the  holes  in  A.  Upon 

strip  C  is  fastened  a  little  rib,  F,  which 
serves  as  a  fulcrum  for  the  piece  D. 
At  the  end  of  D  is  fastened  by  staples 
an  iron  rectangle,  E,  made  of  welded 
strap  iron  which  holds  the  chisel  or 
plane  bit  against  the  lower  side  of  C 
when  the  hand  is  pressed  down  upon 
the  other  end  of  D. 

By  moving  the  chisel  forward  or 
backward  in  the  clamp,  or  by  raising 
or  lowering  the  rear  end  of  C,  any 
angle  desired  may  be  secured  upon  the 
chisel  as  it  is  pushed  back  and  forth 
across  the  stone. 

Planing  Large  Engine  Casting Cement  for  Porcelain 

The  accompanying  cut  shows  how  we 
planed  a  large  engine  frame  which  was The 

length  of  the  cut  was 
greater  than  the  stroke 
of  either  of  the  shapers 
in  our  shop  which  made 
it  necessary  to  use  the 
planer  and  in  order  to 
support  the  end  not 
being  finished  a  small 
planer  was  moved  along- 

side the  large  one. 
It  was  found  that  the 

reversing  of  the  large 
planer  made  it  necessary 
to  use  diagonal  braces  to 
prevent  the  work  from 
slewing  around  at  the 
end  of  the  stroke.  These 
braces  were  fastened 

from  each  end  of  the  planer  bed  to  the 
casting,  near  the  cylinder  end,  the 
back  brace  being  so  placed  as  to  clear 
the  planer  frame  in  all  positions  of 
the  work.  The  entire  work  of  finish- 

ing the  casting,  including  bracing  and 
moving  the  planer,  was  done  in  1\ 
days. — Contributed  by  C.  E.  McGahey. 

To  attach  metal  letters  to  glass  use 
30  parts  copal  varnish,  10  parts  spirits 
of  turpentine,  10  parts  glue  dissolved 
in  a  little  warm  water,  and  20  parts 
pulverized  slaked  lime. 

Soak  1  dr.  of  isinglass  in  water; 
pour  upon  this  a  sufficient  quantity  of 
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Planing  with  Two  Planers 

it  to  dissolve,  placing  it  in  a  warm 
room.  Next  dissolve  J  dr.  of  mastic  in 
1  fl.  dr.  of  rectified  spirit  of  wine; 
mix  both  solutions  together,  add  \  dr. 

of  powdered  gum  ammoniac,  and  evap- 
orate the  mixture  in  a  water-bath  until 

it  has  acquired  the  requisite  consist- 
ency. Keep  the  cement  in  a  glass 

bottle,  and  when  it  is  to  be  used  place 
the  bottle  in  hot  water,  when  the 
cement  will  become  soft  so  that  it  can 

be  conveniently  applied  to  the  frag- 
ments of  porcelain  to  be  cemented, 

which  should  be  previously  heated. 
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e#    Mechanics  for  Youn&  America  ^S> 

Young  Mechanic  Builds  Successful 
Auto 

The  building  of  a  small  runabout 
is  not  such  a  difficult  problem  as  would 
be  imagined  by  those  who  have  never 
tried  it.  All  the  machine  work  on 

mine  was  done  on  a  small  foot-power 
lathe,  and  the  wheels, 
sprockets,  hubs  and  other 
parts  were  taken  from 
bicycle  and  motorcycle 
fittings. 

The  engine  is  of  the 

4-cycle    type    and  was 
modeled  after  an  ordinary 
motorcycle  engine.  The 
crank   case   is  enclosed 
and  made  in  two  pieces 
with  a  longitudinal  joint 
and  a  bearing  in  each 
half.    Enclosed   in  the 

crank  case  are  two  fly- 
wheels, connected  by  a 

small  pin,  which  is  used 
for   the   crank   pin.  A 

small  pulley  on  the  en- 
gine shaft  is  connected 

to  a  larger  pulley  on  a 
countershaft,  directly  un- 

der the  operator's  feet, 
by  means  of  a  slack  belt, 
which  may  be  tightened  by  means  of  a 
swinging  idler  pulley,  operated  by  a 
hand  lever.     When  the  belt  is  slack 

the  engine  will  run  at  full  speed  with- 
out driving  the  machine,  but  a  very 

little  pull  on  the  lever  will  tighten  the 
belt  and  perform  the  function  of  a 
clutch. 

The  drive  from  the  countershaft  to 

the  rear  axle  is  by  means  of  a  bicycle 
chain  and  sprocket.  I  used  no  differ- 

ential gear  on  my  machine,  as  I  found 
that  the  hubs,  which  are  of  the  "coast- 

er*' pattern,  successfully  prevent  any slipping  when  turning  a  corner. 
The  frame  of  the  car  is  built  of 

white  ash  with  1  in.  by  2  in.  sills,  and 
the  axles  are  made  of  1^-in.  heavy  steel 
tubing.  The  seat  is  made  of  white 
wood  with  band-iron  corners  inside,  to 
stiffen  it,  and  is  upholstered  in  imita- 

tion leather. — Contributed  by  Fred  W. 
Pickles,  692  Wealthy  Ave.,  Grand 

Rapids,  Mich. 

r  j 

Auto  Built  by  15-Year=01d  Boy 

A  Handy  Ice  Chisel 

Fishing  through  the  ice  is  great 
sport,  but  cutting  the  first  holes  pre- 

paratory to  setting  the  lines  is  not 
always  an  easy  task.  The  ice  chisel 
described  below  will  be  found  very 
handy,  and  can  be  made  at  very  slight 

expense. 
In  the  top  of  an  old  axe  head  drill 

Combination  Axe  and  Ice  Chisel 
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a  Ts-in.  hole,  and  then  tap  it  for  a  |-in. 
gas  pipe,  about  18  in.  long.  Thread 
the  other  end  of  the  pipe,  and  screw  on 
an  old  snow  shovel  handle.  When 

ready  for  use,  screw  the  two  pieces 
together  and  you  have  your  chisel 
complete. 

A  short  axe  handle  may  be  included 
in  the  outfit.  When  the  holes  are  fin- 

ished and  your  lines  set,  unscrew  the 

pipe  from  the  head  of  the  axe,  put  in 
the  handle  and  your  axe  is  ready  to  cut 

the  wood  to  keep  your  fire  going. — 
Contributed   by    C.   J.    Rand,  West 
Somerville,  Mass. 

 ♦  ♦  

Home=Made  Arc  Light 

By  rewinding  an  electric  bell  magnet 
with  No.  16  wire  and  connecting  it  in 
series  with  two  electric  light  carbons, 

as  shown  in  the 
sketch,  a  small  arc 
will  be  formed  be- 

tween the  carbon 

points  when  the  cur- 
rent is  applied.  In 

the  sketch,  A  is  the 
electric  bell  magnet; 
B,  the  armature ; 
C  C,  carbon  sockets; 
D,  carbons ;  and  E 
E,  binding  -  posts. 
When  connected 
with  10  or  12  dry 

batteries  this  lamp  gives  a  fairly  good 
light. — Contributed  by  Morris  L.  Levy, 
512  San  Pedro  Ave.,  San  Antonio,  Tex. 

Electric  Door  Opener 

A  very  convenient  and  efficient  de- 
vice for  unlocking  any  door  fitted  with 

a  spring  lock  is  shown  in  the  accom- 
panying sketches.  A  fairly  stiff  spring, 

A,  is  connected  by  a  flexible  wire  cord 
to  the  knob  B.  The  cord  is  also  fas- 

tened to  a  lever,  C,  which  is  pivoted  at 
D  and  is  released  by  a  magnetic  trig- 

ger, E,  made  from  the  armature  and 
magnet  of  an  old  electric  bell. 
When  the  circuit  is  completed  by 

means  of  a  secret  contact  device  out- 

Ob 

Apparatus  Placed  on  Inside  of  Door 

side  the  door,  the  magnet,  F,  pulls 
down  the  armature  which  releases  the 

trigger  and  allows  the  spring  to  open 
the  lock.  If  there  are  metal  numbers 
on  the  outside  of  the  door  they  may  be 
used  for  the  secret  contact,  if  desired, 
but  if  there  are  no  numbers  on  the 
door,  a  small  contact  board  may  be 
constructed  by  driving  about  12  brass- 
headed  tacks  into  a  thin  piece  of  wood 
and  making  connections  at  the  back  as 
shown  in  the  wiring  diagram. 

In  this  particular  diagram  the  tacks 
numbered  1  and  7  are  used  for  unlock- 

ing the  door,  the  others  being  connected 
with  the  electric  bell  circuit  as  indi- 

cated for  the  purpose  of  giving  an 
alarm  should  anybody  try  to  experi- 

ment with  the  secret  contacts.  By 
means  of  a  pocket  knife  or  other  metal 
article  the  operator  can  let  himself  in 
at  any  time  by  connecting  the  tacks 
numbered  1  and  7,  while  a  person  not 
knowing  the  combination  would  be 
liable  to  sound  the  alarm.  Of  course 
the  builder  of  this  device  can  choose  a 
combination  of  his  own  and  can  thus 

prevent  anybody  else  from  entering  the 

Wiring  Diagram 
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door;  even  those  who  read  this  descrip- 
tion.— Contributed  by  Perry  A.  Borden, 

Mt.  Allison  University,  Gachville,  N.  B. 

 »  ♦  ♦  

Foundry  Work  at  Home 

Part  III— Melting  and  Pouring 

Having  prepared  one  or  more  molds 
as  described  in  the  last  chapter,  tin- 
next  operation  is  that  of  melting  and 
pouring.  An  ordinary  cast-iron  glue 
pot  makes  a  good  crucible  and  can  be 

easily  handled  by  a  pair  of  tongs,  mad'1 
out  of  steel  rod,  as  shown  in  the  sketch. 
In  order  to  hold  the  tongs  together  a 
small  link  can  be  slipped  on  over  the 

Pouring  the  Mold 

handle,  thus  holding  the  crucible  se- 
curely. 

A  second  piece  of  steel  rod  bent  in 
the  form  of  a  hook  at  the  end  is  very 
useful  for  supporting  the  weight  of  the 
crucible  and  prevents  spilling  the  mol- 

ten metal  should  the  tongs  slip  off  the 
crucible.  The  hook  is  also  useful  for 
removing  the  crucible  from  the  fire, 
which  should  be  done  soon  after  the 
metal  is  entirely  melted  in  order  to 
prevent  overheating.  The  metal  should 
be  poured  into  the  mold  in  a  small 
stream  to  give  the  air  a  chance  to 
escape  and  should  not  be  poured  di- 

rectly into  the  center  of  the  opening, 
as  the  metal  will  then  strike  the  bottom 
hard  enough  to  loosen  the  sand,  thus 
making  a  dirty  casting. 

If  after  being  poured  the  mold  sput- 
ters and  emits  large  volumes  of  steam, 

it  shows  that  the  sand  is  too  wet  and 
the  castings  in  such  cases  will  probably 
be  imperfect  and  full  of  holes. 
A  mold  made  in  the  manner  pre- 

viously described  may  be  poured  with 
any  desired  metal,  but  a  metal  which  is 
easily  melted  will  give  the  least  trouble. 
One  of  the  easiest  metals  to  melt  and 

one  which  makes  very  attractive  cast- 
ings is  pure  tin.  Tin  melts  at  a  tem- 

pirature  slightly  above  the  melting 
point  of  solder  and  although  somewhat 
expensive  the  permanent  brightness 
and  silverlike  appearance  of  the  cast- 

ings is  very  desirable.  A  good  "white 
metal"  may  be  made  by  mixing  75% 
tin,  15%  lead,  5%  zinc,  and  5%  anti- 

mony. The  object  of  adding  antimony 
to  an  alloy  is  to  prevent  shrinkage 
when  cooling. 

A  very  economical  alloy  is  made  by 
melting  up  all  the  old  type  metal, 
babbitt,  battery  zincs,  white  metal  and 
other  scrap  available,  and  adding  a 
little  antimony  if  the  metal  shrinks  too 
much  in  cooling.  If  a  good  furnace  is 
available,  aluminum  can  be  melted 
without  any  difficulty,  although  this 
metal  melts  at  a  higher  temperature 
than  any  of  the  metals  previously  men- tioned. 

In  casting  zincs  for  batteries  a  sepa- 
rate crucible,  used  only  for  zinc,  is  very 

desirable,  as  the  presence  of  a  very 
small  amount  of  lead  or  other  impurity 
will  cause  the  batteries  to  polarize.  A 

very  good  way  to  make  the  binding- 
posts  is  to  remove  the  binding-posts 
from  worn-out  dry  batteries  and  place 
them  in  the  molds  in  such  a  way  that 
the  melted  zinc  will  flow  around  them. 

The  time  required  for  a  casting  to 
solidify  varies  with  the  size  and  shape 
of  the  casting,  but  unless  the  pattern 
is  a  very  large  one  about  five  minutes 
will  be  ample  time  for  it  to  set.  •  The 
casting  is  then  dumped  out  of  the  mold 
and  the  sand  brushed  off.  The  gate  can 
be  removed  with  either  a  cold  chisel  or 
a  hacksaw  and  the  casting  is  then  ready 
for  finishing. 
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Steam  Engine  Built  in  Amateur Shop 

The  amateur  mechanic  who  has  a 

lathe  and  shaper  in  his  equipment  may 
possibly  be  encouraged  to  build  an  en- 

gine along  similar  lines  to  the  one 
here  illustrated.  In  this  engine,  as  in 
almost  every  engine,  the  cylinder  and 
bed  are  of  cast  iron,  but  the  frame  is 
constructed  of  cold-rolled  steel.  The 
two  units  shown  are  exact  duplicates, 
either  of  which  may  be  run  independ- 

ently of  the  other  by  disconnecting  the 

1 

"Power  is  About  1  1-2  Hp." 

coupling  at  the  center  and  mounting 
on  separate  beds. 

The  complicated  steam  chests  used 
in  many  engines  are  replaced  in  this 
one  by  simple  cylinder  valves  with 
simple  stuffing  boxes,  which  may  be 
taken  from  globe  or  angle  valves,  if 
the  builder  does  not  wish  to  construct 
them  himself.  The  cylinders  of  this 
engine  are  2|  in.  diameter  and  the 
stroke  is  3  in.  With  a  steam  pressure 
of  80  lb.  acting  on  both  cylinders 
and  a  speed  of  250  r.  p.  m.  the  power 
is  about  1-|  hp. — Contributed  by  Dr. 
Mark  G.  McElhinney,  Ottawa,  Canada. 

Lighting  Incandescent   Lamp  with 
Induction  Coil 

An  incandescent  lamp  of  low  candle- 
power  may  be  illuminated  by  connect- 

ing to  an  induction  coil  in  the  manner 
shown  in  the  sketch.    One  wire  is  con- 

Geissler  Tube 

nected  to  the  metal  cap  of  the  lamp 
and  the  other  wire  is  fastened  to  the 

glass  tip.  If  the  apparatus  is  then 
placed  in  the  dark  and  the  current 
turned  on,  a  peculiar  phosphorescent 
glow  will  fill  the  whole  interior  of  the 
lamp.  The  induction  coil  used  for  this 

purpose  should  give  a  spark  about  -|  in. 
long  or  more. — Contributed  by  Joseph 
B.  Bell,  411  Herkimer  St.,  Brooklyn, 
New  York. 

Relay  Made  from  Electric  Bell 

It  is  not  necessary  to  remove  the  ad 
justing  screw  when  changing  an  elec 
trie  bell  into  a  re- 

lay.   Simply  twist  it around  as  at  A  and 

bend     the  circuit- 
breaking  contact 
back  as  shown.  It 

may  be  necessary  to 
remove  the  head  of 

the  screw,  A,  to  pre- 
vent short-circuiting 

with   the   armature. — Contributed  by 
A.  L.  Macey,  231  West  40th  St.,  New York  City. 
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MILLION  BARRELS  OF  SAND  FOR 
TUNNEL 

SELF=RAISING  AUTO  FIRE 
LADDERS 

For  the  concrete  work  of  the  Mich- 

igan Central  railroad  tunnel  "under  the 
Detroit  river  1,000,000  bbl.  of  sand  has 

been  contracted  for.  That  much  sand 

is  worth,  at  present,  about  $90,000  and 
it  is  estimated  that  the  contractors7 
little  schooner  will  be  able  to  deliver  it 

in  about  320  loads,  requiring  two  years' time. 

TELEPHONE  FROM  MOVING 
TRAIN 

Telephone  communication  from  a 
train  running  35  miles  an  hour  on  a 
line  out  of  Madison,  Ind.,  was  had  with 
Louisville,  Cincinnati  and  Indian- 

apolis. The  apparatus  may  prove  to  be 
sufficiently  reliable  to  warrant  the 
equipment  of  all  trains.  This  would 
put  the  train  crew  in  constant  connec- 

tion with  the  train  dispatcher  which 
Mould  be  a  great  advance  in  safety  of 
operation. 

SUBWAYS  IN  NEW  YORK 

In  the  construction  and  use  of  ex- 
tension ladders  Germany  and  Austria 

lead  the  world.  They  were  the  first 
to  build  self-pro- 

pelling trucks  for 
fire  departments,  and 
now  have  made  the 
extension  ladders 
self-raising  also.  The 
ladders  are  raised  or 
lowered  by  either 

power  from  the  mo- tor on  the  truck  or 

by  compressed  air carried  in  tanks. 
Chemicals  capable 
of  generating  high 

pressure  gases  have 
also  been  used  to  some  extent. 

The  extension  ladder  is  not  con- 
fined to  fire  departments,  but  is  em- 

Compressed  Air  Apparatus 

When  the  seven  subways  in  New 
York  city  are  completed  there  will  be 
66  miles  of  construction  which  will 
have  cost  $150,000,000.  Twenty  miles 
of  track  are  already  in  operation  and 
already  taxed  to  their  full  capacity. 
The  Brooklyn  extension  of  5^  miles  is 
nearing  completion. 

ployed  daily  in  commercial  work  such 
as  washing  windows  and  the  fronts  of 
tall  buildings,  stringing  and  repairing 
telephone  and  telegraph  wires,  and  in 
construction  work.  In  the  army  they 
are  employed  by  the  signal  service  in 
sending  messages  and  making  observa- tions. 



mechanical  needs— short  cuts  through  mechanical  difficulties — they  are  recog- 
nized by  amateur  and  professional  mechanics  as  the  standard  for  accuracy, 

workmanship,  design  and  finish.  Send  for  free  Catalogue  No.  17AP,  of  the 
largest  line  of  fine  mechanical  tools. 

THE  L.  S.  STARRETT  CO.,  ATHOL,  MASS.,  U.  S.  A. 
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\A  LIVE  SUBJECT  FOR  EVERYBODY- THE  GASOLINE  ENGINE How  do  you  keep  posted— we  can  help  you  through  GAS  POWER— 90  to  116 
pages— Monthly— One  Dollar  a  year— Gives  the  best  information— Its  adver- tising shows  the  best  goods  in  the  trade— Sample  copy  free.   Agents  wanted. 

[GAS  POWER  PUBLISHING  GO..  802  Ship  St.,  St.  Joseph,  Mich. 

SMALL  MOTORS 

All  Variable  Speed Each 

Alternating  dental  and  jewelers'  motors... $32. 50 
Direct  current  * 4     "        "  "     ...  23.00 
Alternating  forge  blowers   45.00 
Direct  current  forge  blowers    30.00 
Alternating  current  friction  drive  motors 

for  Gordon  Presses,  100  to  2,000  im- 
pressions per  hour   69.00 

Same  motor  wound  for  direct  current   48.00 
These  motors  are  the  newest  improved  variable  speed 

motors,  and  guaranteed  for  two  years. 
Send  for  booklet  "A."    A  thousand  other  motors  in  stock. 
GUARANTEE  ELECTRIC  CO.      CHICAGO,  ILL. 

The  Only  Carriage  Mobile IN  THE  WORLD 
Th©  Only  Self-Cooled  Gasoline  Engine  in  the  World 

7  tn  3  ft  H  P  Can  travel  30  miles  per  hour. I  iu  ou  n.  r,  prices  $450  to  $850.  Guaranteed. 
SUMMIT  CARRIAGE  MOBILE  CO.,  4C7  Sycamore  St.,  Waterloo,  Iowa 

SEND  FOR  IT 

My  Revised  List  of  Machinery 
and  Contractors'  Equipment 
is  now  ready,  and  covers 
twelve  printed  pages  with  lo- 

cation and  prices.  i  will  be 
very  pleased  to  send  a  copy 
to  you  if  you  will  let  me  have 
your  address. 

Willis  Shaw,  Machinery 
171  La  Salle  St.  CHICAGO,  ILL. 

BE  CAREFUL  WHAT  YOU  SAY. 

In  speaking  of  a  person's  faults, Pray  don't  forget  your  own; Remember  those  with  homes  of  glass Should  never  throw  a  stone. 
If  we  have  nothing  else  to  do 

But  talk  of  those  who  sin, 
'Tis  better  we  commence  at  home. And  from  that  point  begin. 
We  have  no  right  to  judge  a  man 

Until  he's  fairly  tried; Should  we  not  like  his  company, 
We  know  the  world  is  wide. 

Some  may  have  faults — and  who  has  not! The  old  as  well  as  young; 
We  may,  perhaps,  for  aught  we  know, Have  fifty  to  their  one. 
I'll  tell  you  of  a  better  plan, And  find  it  works  full  well, 
To  try  my  own  defects  to  cure. Before  of  others  tell; 
And  though  I  sometimes  hope  to  be 

No  worse  than  some  I  know, 
My  own  shortcomings  bid  me  let 

The  faults  of  others  go. 
Then  let  us  all  when  we  commeuce 

'lo  slander  friend  or  foe, 
Think  of  the  harm  one  word  may  do 

To  those  we  little  know; 
Remember,  curses  sometimes,  like 

Our  chickens,  "roost  at  home"; Don't  speak  of  other's  faults  until We  have  none  of  our  own.  x 

"WOOD- WORKER"    CHIPS.— When    you    see    the  full 
complement  of  wrenches  in  neat  order  around  a  planer, 
it's  a  pretty  good  sign  that  tne  man  running  it  not  only knows  nis  business,  but  attends  to  it. *  *  * 
When  the  end-of-the-year  repair  time  comes,  try  to  keep 

from  tearing  up  more  than  you  can  put  together  again  iu 
good  shape. *  *  * 

It's  not  enough  to  have  the  factory  comfortably  warm most  of  the  time;  it  should  be  that  way  the  first  thing  iu 
the  morning,  as  well  as  the  last  thing  at  night. 
The  secret  of  quality  in  workmanship  is  not  over  at  your 

neighbor's  machine,  nor  in  some  other  shop,  but  is  to  be found  right  in  the  details  of  your  own  work. *  *  * 
It's  all  right  to  hurry  home  after  you  leave  the  factory at  night,  but  some  people  hurry  only  till  they  get  outside the  factory- *  *  * 
There  are  two  ways  of  going  about  your  work  "as  if 

you  owned  the  place,"  and  the  difference  between  them marks  the  distinction  between  the  "officious"  and  tbe "efficient"  man. 

TheIDEAL  sightrestorer 

The  Ideal  Eye  Masseur 

Indistinct  Vision;  Muscular  Troubles,  Chronic 
Diseases  of  the  Eye  all  successfully  treated  by 
Scientific  Massage  at  any  age. 

English,  German  or  Spanish  pamphlet  mailed  free. 

THE  IDEAL  COMPANY,  239  Broadway,  New  York. 

Phase  Mention  Popular  Mechanics 
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"  Koeth's 

(Combination  Kit" Greatest  invention  of  the  age. 
Conceded  by  all  who  see  it  to  be 
the  best  thing  of  its  kind  now  on 
the  market.  15  Tools  and 
One  Pair  Handles  for  all. 
Made  of  tool  steel,  drop-forged, 
highly  finished  and  warranted. Each  tool  complete  within  itself 
and  10  to  11  inches  in  length. 
$10  worth  of  tools  for  $3.50  per 
set,  prepaid.  Salesmen  wanted. Phenomenal  inducements  to  live 
men.  Write  for  illustrated  book, 
let,  etc. 

KOETH  MFG.  CO. 
108  Broadway  Buffalo,  N.  Y. 

A  LEVEL  ATTACHMENT 
For  the  Steel  Square 

A  simple  hut  handy  tool  for  carpenters,  bricklay- 
ers, machinists,  structural  iron  workers,  and  in  fact 

anybody  working  in  a  mechanical  line.  The  attach- 
ment replaces  the  level  entirely,  and  tells  instantly 

how  much  your  work  is  out  of  level .  Sent  postpaid with  complete  instructions  to  any  address. Price  35  cents. 
WM,  LOEVEN,  Patentee  and  Mfr. 

499  West  15th  Street 
CHICAGO 

POCKET 
Battery  Ammeter 

0  to  30  Amperes 
Indicates  in  any  position  and  in either  direction  of  current. 
In  testing  single  cells,  the  cord  is not  necessary. 

Price  $3.50 
ELDREDQE  ELEC.  MANUFACTURING  CO., 

Springfield,  Mass. 

MOTOR  CYCLES 
SH.P.  Double  Cylinder 
Cycle  Castings,  $22.00 

W.  HOFFMAN 

Launch  and  Motor  Works 
1253  N.  Halsted  St.,  CHICAGO 

A  PPTTT?  A  f*V  Not  guess  work 
A\s U  J\AV/  X  wlth  a  patented 
LEMON  MEASURING=CALIPER 

Meets  the  requirements  of  and  exceeds the  limits  of  all  other  calipers.  The  only 
instrument  for  reaching  over  and  measuring  inside  of 
reinforced  edges  or  heavy  tims.  Sold  Direct— Ask  for  Description  and  Price. 
THE  WEST  MFG.  CO.,  Columbus,  O. 
(Note— If  you  have  a  Patented  Article to  manufacture,  write  us.) 

A  MOTOR -CYCLE  OR  LAUNCH at  SMALL  COST  by  using  one  of our  Attachable  Outfits.  A  com- 
plete lineof  Finished  Motors  and 

Rough  Castings  for  Bicycle.Auto- Marine  or  Stationary.  Send stamp  for  catalogue. 
STCFFEY  MFG.  CO. 

Girard  Ave.  &  30th  St.,  Philadelphia 4 

The  Place  to  Buy  MachinistsTools 
To  introduce  my 

HAND  BOOK  FOR  APPRENTICED  MACHINISTS 
Contents:— Care  of  Machines,  Tools  and  Work, Reading  Drawings,  Formulas,  Care  of  Centers,  Etc. Price  50c,  postpaid 

HAND  BOOK  OF  PRACTICAL  MECHANICS 
Best  book  of  the  kind  published.   Price  $1.35,  postpaid 
Send  for  circular  of  our  Apprenticed  Machinist  Tool  Set. 

J.  A.  BARKER 
FULTON  BUILDING,  PITTSBURG,  PA. 

12-Inch  Wood  Lathe,  $18.75 
1 1-4  inch  Steel  Head  Spindles  runs  in  full  babbited  bearings.  1  inch Steel  Tail  Spindle  feeds  quick  and  locks  tight.  Spur  and  Pivot  Centers 
with  No.  2  Morse  Taper  Shank  permits  any  tool  with  same  Shank  to  be 
used  instead.  3  Step  Pulleys  2  5-8,  4  and  5  1-2  inch  Diameter,  2  1-4  inch wide.  8  inch  Slotted  Face  Plate.— Long  and  Short  Rests.  Bottoms  are 
planed  in  jigs  insuring  absolute  alignment.  Weight  125  lbs.  Can  ship knocked  down  as  castings  at  4th  class.  Will  send  to  responsible  parties 
on  ten  days  trial.    A  first-class,  well-made  Tool  for  work  within  its  range. 

Made  by  WESTERN  TOOL  CO.,  Lansing,  Mich. 

SPECIAL 

OFFER 

PATENTED  IN  UNITED  STATES, 
AND  GREAT  BRITAIN. 
PATENTS  PENDING. 

CANADA,  FRANCE.  GERMANY 

Bolts  before  and after  using  the 
Hawkeye  • 

FOR  THE  NEXT  THIRTY  (30)  DAYS  SVoptFlar 
55£252S  °£E  °f  °PR  W»ENCHES,  made  with  extra  fine  finish,  at  a  special  price  of 

Iffi"  each,  postpaid  to  any  address.   We  make  this  offer  in  order  to  introduce  the Hawkeye"  Wrench  to  new  readers  who  arr rder  now  or  you may  be  late 

 »_    —--j      —  .  ~     '"Uin.     tuio     UilCl     in  U1UC 
to  newreaders  who  are  not  aquainted  with  its  merits. 

The  HawKeye  Wrench  Co..  Marshaiitown,  iowa 

Our  wrench  has^more uses  than  any  other 
wrench  made,  and  can be  used  as  a  pipe 
wrench,  thread  cutter, 
or  nut  wrench.  For 
cutting-  threads  it  has 3  different  dies. 
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HOW  TO  GET  GOOD  IGNITION  in 
GASOLINE  ENGINES 

Did  you  ever  stop  to  think  where  the  heat  energy  comes  from  that 
appears  between  the  sparking  points  in  an  engine  cylinder?  This heat  ignites  the  mixture,  just  as  you  might  apply  a  match  to  a  pile of  gunpowder.  Its  source  is  tlie  battery,  while  the  spark coi  I  gathers  it  up  and  hands  it  along. 

This  is  why  you  must  use  a  good,  strong:  battery,  one  that  does not  run  down  or  dry  out,  but  is  always  there  with  full  voltage  to  pro- 
duce a  bright,  hot  spark.  Some  batteries,  "dry"  batteries  for  in- stance, do  very  well  at  the  start,  hut  soon  sink  do*n  so  that  they won  t  keep  the  engine  running  without  a  stop  for  half  an  hour. 
THE  GLADSTONE  LALANDE  BATTERY 

gives  full  voltage  and  current  for  its  rated  life.  It  will  run  an  en- 
gine longer  for  a  Dollar  than  any  other.  If  it  does  not,  you get  your  money  back.  Ask  your  dealer  to  show  you  a  Gladstone 

Battery  and  Spark  Toil  or  write  to  us.  Also  ask  for  Booklet  "E." It  is  very  important  that  the  Battery  fit  tne  Spark  Coil,  so  do  not fail  to  mention  what  make  of  Coil  you  have  used. 
THE  BATTERY  SUPPLIES  CO.  (Inc.),  NEWARK,  N.J. 

GAS  and 

THE  OLD  RELIABLE 

JESSOP  STEEL 
IS  YET  ON  TOP  AND  THE  VERY  BEST  FOR  ALL  FINE  TOOLS 
WILLIAM  JESSOP  &  SONS,  LIMITED 

91  JOHN  STREET,  NEW  YORK 

'NGRAVINGS  MADE  TO  ILLUSTRATE  CIRCULARS, 
CATALOGUES,  OR  ADVERTISEMENTS. 
Clean,  bright,  showy,  cuts— bringing  out  details 
perfectly.    Our  prices  ars  reasonable,  all  work 
guaranteed — let  us  figure  on  your  job.   .*.  .". WHITE  FOR  SAMPLES 

ACME  ENGRAVING  CO. 
157  Washington  St.        o  Chicago 

WE  MANUFACTURE  TO  ORDER 

DIES.  TOOLS  AND 

AUTOMATIC  MACHINES 
also  HARDWARE  SPECIALTIES 

and  PATENTED  NOVELTIES 
ESTIMATES  FURNISHED  ON  EXPERT 
MODEL  WORK.  8END  DRAWING  OR 
8AMPLE. 

BOOKLET  FREE.     WRITE  TODAY. 

Stamping  £r  Tool  Co. 
DEP.  C  LA  CROSSE.  WIS. 

//#/  s4/r> 
T7T7 

44 

MR.  INVENTOR" OUR  BUSINESS  IS  TO 
Perfect,  Develop  and  Manufacture 

YOUR  INVENTION.  ALU  MODERN  FACILITIES 
ARE  OURS,  AND  WE  ARE  AT  YOUR  SERVICE. 
WE     EMPLOY    EXPERT    MECHANICS  ON 

Specialties,  Dies,  Punch  Work  and  Models 
SEND  US  YOUR  DRAWING  OR  MODEL  AND 
WE  WILL  SUBMIT  OUR    LOWEST  PRICE 

MONARCH  TOOL  COMPANY 
124  Opera  Place,  CINCINNATI,  O. 

AUTOMOBILE 
HEATER.  —  Enclosed automobiles  may  be 
kept  warm  and  com- fortable during  the 
winter  by  means  of 
the  device  here  illus- trated, which  consists 
of  a  s  h  e  e  t-m  e  t  a  1 heater  surrounding 

the  exhaust  pipe ' and a  conducting  tube  to 
carry  the  warm  air 
up  through  the  reg- ister. One  of  the  advantages  of  this  system  is  that  fresh 

air  is  brought  into  the  car,  assisting  materially  in  the 
ventilation  of  the  little  house — a  matter  of  no  small moment. 

P/pe 

A  LUCKY  MISTAKE.— When  the  telephone  bell  of  J. 
V.  Boyer,  of  Marion,  Ohio,  was  rung  by  mistake,  Mr. 
Boyer,  awakened  by  the  continued  peals,  found  his  house on  fire  and  his  wife  and  daughter  unconscious  from  the smoke. 

Dynamo  -  Motor  $3.50 [A  Dynamo  and  Motor  in  One] 
As  a  dynamo  it  will  light  four  6-c.p. 

lamps  easily;  operate  induction  coils; charge  storage  batteries;  decompose  waier; 
electroplate,  etc.  As  a  motor  will  operate 
sewing  machino,  jewe'ers'  lathe,  emeiy wheel,  circular  saw,  advertising  devices, and  other  useful  appliances. 
New  Model  Motor,  65c,  postage  20c. 

A  fine  new  motor  at  a  bargain.  Send  stamp for  new  catalog. 
ARROW  ELECTRIC  CO.,  103  S.  Canal  St.,  Chieago,  III 

THE*  AMERICAN  COMBINED   LEVEL  AND  GRADE,  FINDER. 
^nmpfhind  Altnripfhpr  Npw  a11  Progressive  and  up-to-date  Mechanics,  Machinists,  Carpenters,  Bricklayers,  Masons,  Plumbers,  Millwrights, OUillCllllllg  /AllUgCllirjl  llCiT  Road  Supervisors,  Track  Foremen,  Survevors,  Architects,  Civil  Engineers  and  others  will  find  this  an  INDIS- PENSABLE INVENTION.    A  CIVIL  ENGINEER  THAT  YOU  MAY  HAVE  WITH  YOU  AT  ALL  TIMES. 

The  Most  Practicable,  Durable  and  Convenient  Instrument  of  the  Day In  addition  to  ordinary  mechanical  work  the  American  Combined  Level  and  Grade  Finder  will  prove  serviceable  to  nil  forms  of  grading,  laying 
out  roads,  landscape  gardening,  placing  of  pipes  for  drainage,  getting  fall  of  water,  getting grade  of  hills  for  automobilists,  cutting  o\  rafters,  laying  off  and  leveling  buildings,  getting height  of  any  object,  etc.    AGENTS  WANTED  ON  LIBERAL  TERMS.    APPLY  AT  ONCE  TO 

EDWARD  HELB,  Railroad,  Pa.,  Manufacturer 

You  will  not  regret  It. 
Highest  Grade. 

Every  Plug  Guaranteed. "Rich  Spark"  Plug Complete  Electbio  Light  Plants.     Cibctjlaks  Free. 

Richardson  Engineering  Co.,  ■ 
Please  Mention  Popular  Mechanics 

PRICE  $| 

Riverside  Place,  Hartford,  Com. 
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ELECTRIC  LIGHTED  BREECHES  BUOY 

First  Improvement  in  100  Years 

Few  people  are  aware  that  the 
breeches  buoy  employed  by  all  life-sav- 

ing stations  the  world  over  has  been  in 
use  for  100  years;  and  no  less  surpris- 

ing is  the  fact  that  until  now  no  im- 
provement in  its  construction  has  been 

made  in  all  that  time.  When  the  life- 
boat cannot  go  out,  a  light  line  is  shot 

from  a  cannon  on  shore  over  the  wreck, 
where  it  is  seized  by  the  sailors  who 
use  it  to  draw  out  a  heavier  line  which 
is  made  fast  to  the  ship.  On  this  line 
the  breeches  buoy  is  drawn  back  and 
forth  with  a  light  line,  the  outfit  be- 

ing suspended  from  a  trolley  which 
travels  on  the  big  rope.  The  buoy  con- 

sists of  a  cork  round  life  preserver  to 
which  is  attached  short  breeches  of 
stout  canvas— hence  the  name.  One 
passenger  can  be  taken  at  each  trip. 
Inasmuch  as  rescues  with  this  appara- 

tus are  most  often  made  at  night,  great 
difficulty  is  experienced  by  the  crew 
on  shore  in  knowing  when  the  buoy 
has  reached  the  ship,  or  is  loaded  ready 
to  return;  and  frequently  passengers 
are  nearly  drowned  in  the  waves  by 
being  stopped  after  getting  a  few  yards 
from  the  ship.  Even  when  the  men 
on  shore  keep  pulling,  the  occupant  is 
tossed  up,  his  head  striking  against 
the  heavy  iron  trolley. 

The  new  device  has  an  air  cushion  to 
protect  the  head,  and  a  box  containing 
an  electric  battery  which  will  burn  for 
24  hours.  Water  or  wind  has  no  effect 

whatever  upon  the  lights,  which  are  the 
important  improvement  making  sig- 

nals possible  for  the  first  time.  There 

are  three  bull's-eye  lights;  a  white  one 
shining  down  on  the  breeches  buoy;  a 
green  light  burns  on  the  sea  side,  and 
a  white  light  shows  on  the  shore  side 
so  long  as  the  buoy  is  empty.  The 

moment  a  person  gets  into  the  breeches 
the  light  automatically  changes  to  red, 

which  is  the  signal  to  "haul  away/' 
The  apparatus  which  has  been  tested 

with  great  success,  is  the  invention  of 
a  Captain  Dalton,  of  Cape  Cod,  an  ex- 

pert in  life-saving  work,  and  is  the  re- 
sult of  a  wreck  two  years  ago  in  which 

every  person  on  board  the  ship  was 
lost.  It  has  been  adopted  by  the  IT.  S. 
Life-Saving  Service. 
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STRENGTH  OF  TELEPHONE 
WIRES 

In  switching  some  freight  cars  on 
to  a  siding  at  North  Haven,  Conn., 
the  brakes  failed  to  work  and  a  car 

ran  off  the  end 
of  the  track  and 
crashed  through 

a  big  50-ft.  tele- 
phone pole, 

breaking  it  at 
the  ground  and 
at  a  point  25  ft. 
high.  For  a  few 
moments  that 

part  of  the  pole 
left  swinging  in 
the  air  danced 

up  and  down 
like  the  bobber 
on  a  fish  line, 
and  threatened 

to  bring  down 
the  line.  The 
wires  however 

proved  equal  to 
the  strain  and 
for  several  days 
the  unusual 

sight  was  a  curi- 
o  s  i  t  y  to  hun- 

dreds of  people.  After  breaking  the 
pole  the  car  went  on  and  stopped 
right  in  front  of  a  house,  which 
would  surely  have  been  wrecked  but 
for  the  fortunate  location  of  the  pole. 
The  owner  now  thinks  telephone  poles 

good  things  to  have  around  a  man's house.  The  picture  is  reproduced  by 
courtesy  of  the  American  Telephone 
Journal,  from  a  photograph  made  by 
John  Putnam. 

"Swinging  in  Mid-Air" 

ATLANTIC  OCEAN  TRAFFIC 

During  1906,  there  were  1,097  land- 
ings of  trans-Atlantic  liners  at  New 

York,  bringing  to  this  side  a  total  of 
1,159,551  passengers,  and  for  the  first 
time  exceeding  the  million  mark.  Of 
these  passengers  218,720  were  cabin 
and    940,831    steerage.     The  latter 

figures  are  especially  noteworthy  in 
view  of  the  now  stringent  immigration 
laws,  and  absence  of  rate  cutting  on 
the  Atlantic. 

There  were  15  steamship  lines  whose 
vessels  averaged  over  1,000  passengers 
per  trip  (  west  during  the  entire  year, 
while  certain  favorite  lines  averaged 
over  2,000  passengers  per  boat  per  trip. 

LIPTON'S 
NEW  50=HP. BOAT 

MOTOR 

Sir  Thomas  Lipton  has  just  received 
from  the  builders,  White  Bros,  of 
Southampton,  England,  a  new  motor 

boat,  which  he  has  named  "Britannia 
1."  She  is  50  hp.  and  has  a  speed  of 
14  knots  which  can  be  maintained  in 
the  roughest  weather  or  any  kind  of  a 
heavy  sea.  She  is  55  ft.  long  and  has 
two  6-cylinder  50  hp.  motors,  turning 
twin  screws.  The  motors  are  built  by 
the  Britannia  Engineering  Company, 
of  Colchester,  who  designed  the  above 
arrangement  to  eliminate  all  vibration. 

Sir  Thomas'  new  boat  is  probably  the 
smoothest  running  motor  boat  yet  built 
for  one  not  equipped  with  electric 

power. 
The  saloon  is  a  handsomely  fur- 

nished apartment,  with  ceiling  high 
enough  for  the  tall  owner  to  move 
about     without     stooping.  Pantry, 

"Britannia  No.  l"-50  Hp. 
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kitchen  and  lavatory  are  located  near 
the  saloon.  Under  the  forward  deck, 
in  the  engine  room  are  two  folding 
beds  for  the  engineer  and  assistant. 

PUSH   BUTTON  OPERATES 
MORRIS  CHAIR 

The  latest  ease  producer  is  a  Morris 
chair  which  tilts  backward  or  forward 

No  Exertion  to  Operate 

as  much  or  little  as  desired  without 

getting  up  to  set  the  rod.  In  fact 
there  is  no  rod,  but  instead  a  series  of 
stops  controlled  by  a  push  button.  You 
simply  touch  the  button  and  the  weight 
of  the  body  carries  the  back  to  any 
angle  wanted;  sit  up  straight  and 
touch  the  button  again  and  the  chair 
straightens  up  at  the  same  instant. 

LEARN  SPANISH;  NOT  GREEK 

Spanish  is  the  language  of  com- 
merce in  the  Western  Hemisphere, 

hence  a  young  man  had  far  better  learn 
Spanish  than  Greek,  unless  he  intends 
to  devote  his  life  to  study,  in  which 
event  he  would  master  both. 

The  commercial  possibilities  of  the 
immediate  future  with  the  Latin  speak- 

ing countries  which  are  just  coming 
as  purchasers  into  the  markets  of  the 
world,  are  beyond  compute.  Spanish 
is  the  most  useful  foreign  language  a 
young  American  can  learn.  Not  only 
is  it  essential  to  a  traveling  represen- 

tative or  resident  agent  in  the  Latin- 
American  countries,  but  there  is  a 
great  demand  at  home  for  stenog- 

raphers, correspondents,  and  export  de- 
partment clerks  and  managers,  each  of 

whom  are  able  to  command  very  much 
larger  salaries  by  reason  of  their 
knowledge  of  Spanish,  than  is  paid  to 
corresponding  positions  in  the  same 
establishments  to  their  English  speak- 

ing and  writing  employes. 
The  Latin  countries  will  be  slow  to 

change  either  their  custom  or  lan- 
guage, and  if  we  are  to  do  business 

with  them  we  must  learn  their  lan- 
guage ;  not  wait  for  them  to  learn  ours. 

SPORTSMAN'S  PORTABLE  BED 

A  bed  6  ft.  long  and  28  in.  wide, 
made  of  canvas  and  collapsible  metal 
frames,  and  weighing  only  6  lb.  is  now 
available  for  campers.  The  entire  out- 

fit folds  into  a  package  only  14  in. 
long,  which  can  be  packed  in  a  trunk 

Shuts  out  Insects  and  Rain 

or  slung  over  the  shoulder.  The  bed 
proper  does  not  touch  the  ground,  and 
a  light  wire  frame  supports  mosquito 
netting,  which  shuts  out  all  insects,  or 
in  event  of  cold  or  rain  a  blanket  or 
canvas  may  be  used  as  a  roof.  The 
bed  can  be  set  up  or  taken  down  in  a 
few  minutes. 

 ♦  •  ♦  

A  clearing  house  to  look  after  the 
2,000,000  freight  cars  of  leading  roads 
will  be  established  at  Chicago. 
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RAILROAD  HAS  72  PER  CENT  GRADE 

Incline  Plane  Railway— Capacity  25  Tons 

At  Weehawken,  New  Jersey,  there  load  of  50,000  lb.  are  used  on  the  line, 

is  one  of  the  queerest  railways  ever  These  cars  are  operated  by  300-hp. 
built.    It  is  a  300-ft.  incline  with  a  electric  motors  and  make  the  ascent  in 
grade  of  72  per  cent.    Cars  20  ft.  wide  one    minute.     Both   passengers  and 
and  40  ft.  long  capable  of  carrying  a  vehicles  are  carried. 
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MODERN  DIVING  BELLS 

A  Submerged  Workshop— Contains  Several  Men — Built  of  Strongest 
Steel 

[For  the  facts  and  photographs  used  in  the 
preparation  of  this  article  the  editor  is  in- 

debted to  Messrs.  Siebe,  Gorman  d  Co.,  Sub- marine Engineers  to  the  British  Admiralty  and 
War  Office.  J 

In  this  country  we  are  accustomed 
to  think  of  the  diving  bell  as  a  relic  of 

antiquity  dating  back,  as  it  does,  sev- 
eral hundred  years  from  our  first  book 

in  physics.  Our  submarine  work  is 
ilone  by  divers  clad  in  armor  and  hel- 

met, but  in  other  countries  the  modern 
diving  bell  finds  frequent  use,  and  has 
been  brought  to  a  remarkable  state  of 
efficiency. 

The  early  diving  bells  were  formed 
of  wood  bound  with  iron  hoopo  like  a 
barrel.  They  coulu  go  down  only  to 
moderate  depths  and  remain  but  a 

short  time,  "as  the  air  contained  was 
about  60  gal."  When  this  was  ex- hausted the  diver  became  insensible 

and,  if  not  drawn  up  and  released,  soon 
died.  At  33  ft.  the  pressure  half  filled 
the  bell  with  water.  About  1720  the 

first  improvement  in  air  supply  was 

Double  Bell  for  Japan 

Single  Diving  Bell 

made  by  Dr.  Halley,  sec- 
retary of  the  Eoyal  So- 

ciety, who  with  four  oth- 
ers descended  to  a  depth 

of  60  ft.  and  remained 

down  one  hour  and  forty- 
five  minutes  without  dis- 

comfort. He  arranged  a 
number  of  casks,  coated 
with  lead  to  sink  them, 

"each  containing  36  gal. 
of  air."  These  casks  one 
at  a  time  were  drawn 

clown  by  a  rope,  and  the 

air  they  contained  trans- 
ferred to  the  diving  bell 

by  means  of  a  leathern 
hose.  The  hot  air  in  the 
bell  was  released  through 
a  small  valve  at  the  top. 
In  1778  the  first  use  of  an 
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Interior  of  Air-Lock  Diving  Bell— For Gibraltar 

air  compressor  on  the  surface  to  pump 
air  down  to  the  bell  was  successfully 
employed  at  Hexam  Bridge,  England, 
where  two  men  remained  under  water 

for  hours  at  a  time.  The  diver's  dress 
and  helmet  was  invented  in  1829. 

The  modern  bell  is  of  two  types — 

the  "diving  bell,"  which  can  be  let 
down  from  a  dock  or  float,  and  the 

"air  lock,"  which  is  built  into  a  vessel 
specially  constructed  for  the  purpose. 

The  ordinary  diving  bell  measures  8 
ft.  long,  6  ft.  wide  and  ft.  high  in- 

side. It  is  a  steel  box  open  at  the 

bottom,  with  heavy  glass  bull's-eye 
windows  to  admit  light  through  the 
top.  To  it  are  fastened  four  chain 
slings  which  terminate  in  a  single 
chain  with  which  the  bell  is  lowered 

and  raised.  Every  possible  precaution 
and  test  is  applied  in  the  making  of 
these  chains.  From  the  center  at  the 

top  stretches  the  air  hose  and  telephone 
and  electric  light  wires  extending  to 
the  air  pumps  above.  Within  the  bell 
around  the  bottom  are  the  blocks  of 

cast-iron  ballast,  seats  and  footrails  for 
the  divers,  and  shelves  and  hooks  for 
tools.  A  chain  hoist  hangs  from  the 
center  of  the  ceiling,  while  the  electric 

Exterior  of  Air-Luck  Diving  Bell— Illustration 
Greatly  Reduced 

lights  are  attached  in  several  conven- 
ient places.  This  outfit  permits  two 

or  more  men  to  work  together,  assisting 
each  other,  and  with  a  freedom  of 
motion  which  is  impossible  to  the  diver 
clad  in  armor,  weighted  down  with 
diving  weights,  and  with  the  resistance 
of  water,  and  often  tide,  to  contend 
with.  The  men  in  the  bell  need  give 
no  thought  to  their  safety,  nor  con- 

stantly £uard  against  the  fouling  or 
kinking  of  the  air  hose,  as  the  diver  in 
the  helmet  suit  must  constantly  do. 
Even  if  the  air  pump  should  fail  there 
is  always  sufficient  air  to  sustain  life 
until  the  bell  can  be  raised  and  in 

extreme  emergency  the  occupants  could 
take  chances  on  diving  into  the  water 
through  the  open  bottom  and  possibly 
reach  the  surface  alive. 

The  largest  diving  bell  ever  con- 
structed is  pictured  in  the  illustration, 

the  interior  measurements  being: 
Length,  17  ft.;  width,  10  ft.  6  in.,  and 
height,  6  ft.  6  in.  It  has  straight 
sides  permitting  close  approach  to  the 
work  on  which  it  is  employed.  It  has 
a  large  complement  of  tools  of  all 
kinds,  chain  hoists,  hooks,  etc.,  and 

its  telephone  has  an  extra  loud  trans- 
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mitter  by  which  the  conversation  of 
the  crew  can  be  heard  at  all  times,  and 
to  call  above  does  not  compel  stopping 
work.  The  air  supply  required  is 
large  and  air  compressors  worked  by 
steam  engines  are  necessary.  As  an 
additional  precaution  the  pumps  de- 

liver their  air  into  a  large  steel  tank 
which  contains  a  reserve  supply  lasting 
30  minutes.  The  hoisting,  of  the  bell 
is  done  with  a  steam  engine. 

The  air  lock  diving  bell  is  a  large 
affair  and  is  used  for  heavy  and  ex- 

tended work  on  the  bottom,  such  as 
rock  drilling,  building  masonry  piers, 
and  undertakings  requiring  consider- 

able time.  It  is  really  a  steel  caisson 
with  one  or  more  air  locks  opening 
through  a  large  steel  tube,  which  rises 
to  the  open  air  through  a  well  built  in 
the  middle  of  the  boat.  The  apparatus 
is  raised  and  lowered  from  a  tall  steel 

platform  resting  on  four  legs,  by 
means  of  steel  cables  on  drums  driven 

by  powerful  engines;  counter-weights assist  in  the  movement. 

The  air  lock  diving  bell  plant  illus- 
trated was  built  for  use  of  the  British 

admiralty  at  Gibraltar.  The  vessel  is 
85  ft.  long,  40  ft.  beam;  the  diving 
bell  weighing  50  tons,  and  in  addition 
to  all  the  usual  equipment  of  the  ordi- 

nary diving  bells  contains  a  rock  drill 

Special  Boat  Built 

for  Operating  Hir-Lock 

Diving  Bell 

operated  by  compressed  air.  There  is 
a  large  opening  in  the  lower  chamber 
out  of  which  the  water  is  kept  by  main- 

taining the  necessary  air  pressure.  The 
workmen  can  ascend  at  any  time  by 
climbing  the  ladder.  When  a  man 
has  occasion  to  come  up  he  enters  the 
air  lock  chamber,  locks  the  bottom 
door  to  maintain  the  pressure  below, 
remains  in  the  lock  a  few  minutes 
during  which  time  the  air  pressure  is 
gradually  reduced  until  there  is  none 
at  all,  then  he  passes  through  the 
upper  door  into  the  tube  and  so  on  up 
to  the  top  and  reaches  the  platform. 
To  re-enter  the  diving  bell  this  pro- 

cedure is  reversed. 

For  the  most  part,  however,  sub- 
marine work  is  done  by  helmet  divers 

in  closed  suits,  and  some  of  their  most 
important  and  exciting  experiences 
in  the  recovery  of  vast  treasures  will 
be  related  next  month. 

(To  be  continued.) 

The  Pennsylvania  railroad  has 
planted  1,500,000  trees  along  its  right 
of  way  during  the  past  five  years. 

Iron  sheets  coated  with  aluminum 
are  very  durable  and  likely  to  supplant 
galvanized  iron  for  many  purposes. 
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BANQUET  ON  CHIMNEY  TOP 

When  the  new  brick  chimney  of  a  hotel  at  Atlantic 
City,  N.  J.,  was  completed  recently,  the  chief  engineer 
of  the  hotel  celebrated  the  event  with  a  banquet  in 

mid-air.  A  platform  was  built  inside  the 
chimney,  at  the  top,  and  the  dishes  and 
other  things  were  hauled  up  with  ropes. 

The  guests  were  required  to  "step  in  to 
dinner"  by  climbing  the  iron  ladder  on the  outside  of  the  stack  a  little  matter  of 
150  ft.  The  host,  weighing  206  lb.,  led 
the  way  to  the  novel  dining  room.  The 
Practical  Engineer  says  there  were  eight 
in  the  party  and  all  ate  heartily. 

THE  FUTURE  TELEGRAPH  SYSTEM 

The  bulk  of  the  telegraphing  in  the  world  is  in 
the  Morse  code,  using  the  Morse  key  and  sounder 
with  few  changes  from  the  original.  The  relia- 

bility of  the  old  system  is  what  has  maintained  its 
supremacy,  but  there  must  soon  come  more  rapid 
facilities,  says  W.  J.  White,  in  the  London  Elec- 

trical Eeview.  The  trouble  with  the  typewriting 
systems  is  the  difficulty  of  synchronizing.  The 
machine  telegraph  of  the  future  must  remedy  this ; 
the  ideal  being  one  in  which  any  typewriter  oper- 

ator can  send  a  message,  and  the  instrument  at  the 
other  end  will  print  in  Eoman  characters  what  is 
sent. 

The  prediction  is  made  that  big  business  houses 
will  have  their  private  telegraph  lines  to  the  near- 

est office,  a  typewriter  telegraph  instrument  being 
placed  on  the  desk.  An  operator  will  write  mes- 

sages previously  dictated.  These  will  be  received 
on  a  printing  machine  at  the  main  office.  An  in- 

dicator will  warn  the  operator  there  that  the  mes- 
sage is  waiting.  It  will  be  taken  from  the  receiver 

and  despatched  to  its  destination  without  delay.  In 
a  few  moments  the  merchant  for  whom  it  is  in- 

tended will  receive  a  signal  on  the  instrument  in 
his  office  and,  going  to  it,  will  get  the  message. 

Entering  Banquet  Hall 

DRIVING  SHIPS  BY  ELECTRIC  MOTORS 

Will  the  electric  motor  yet  find  a  place  in  the 
propelling  plant  of  big  ocean  steamers?  There  are 
those  who  say  it  will;  one  is  a  naval  constructor 
writing  in  the  Shipping  World,  London.  He  points 
out  the  difficulty  of  graduated  speeds  and  reverses 
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with  the  present  steam  turbine,  while 
recognizing  their  many  advantages. 
His  expectation  is  that  the  turbines 
will  not  be  connected  to  the  driving 
shafts,  but  be  of  the  vertical  type  driv- 

ing generators.  The  current  will  be 
led  through  cables  to  motors  direct 
connected  to  the  propeller  shafts. 
Steam  would  then  be  used  economically 
— which  it  is  not  now — in  driving  the 
turbines,  and  the  ease  with  which  vari- 

ous speeds,  or  reverse  for  going  astern 
could  be  accomplished  is  evident. 

THE  N.  Y.  CENTRAL  DISASTER 

One  of  the  strangest  accidents  which 
ever  befell  a  passenger  train  was  the 
overturning  of  the  suburban  electric  on 
the  New  Yo"k  Central  on  its  run  out 

accident  was  a  mechanical  crack-the- 
whip,  and  the  electric  locomotive  was 
apparently  responsible  in  that  it  was 
capable  of  enormous  speed. 

One  of  the  railroad  employes  testi- 
fied at  the  inquest  he  found  the  end 

of  one  rail  sprung  sideways  5  in. 
This,  however,  would  seem  to  have 
been  a  result  of  the  accident  rather 
than  its  cause,  for  the  rear  car  was  the 
first  to  tip  over. 

It  is  difficult  to  find  any  excuse  for 
the  disaster,  which  would  seem  to  be 
the  result  of  the  motorman  trying  to 
see  how  fast  he  could  go;  and  in  the 
matter  of  speed  an  electric  car  is  very 
obedient. 

There  certainly  was  no  pressing  need 
for  any  such  haste  in  a  suburban  train, 
and  had  the  cars  been  of  steel  instead 

High-Speed  Electric  Locomotive 

of  New  York  City  on  the  evening  of 
February  16.  When  rounding  a  curve 
while  going  at  a  speed  estimated  to  be 
from  70  to  90  miles  an  hour,  one  coach 
after  another,  beginning  with  the  rear 
car,  toppled  over  and  were  wrecked. 
The  dead  numbered  23  and  the  injured 
100  or  more.  The  heavy  electric  loco- 

motive did  not  leave  the  track  when 

brought  to  a  stop  after  scattering  pas- 
sengers and  pieces  of  cars  along  the 

track  for  several  hundred  feet.  The 

of  light,  flimsy  wooden  affairs,  the 
dead  and  injured  list  would  have  been 
greatly  reduced.  Kailroacls  resent  state 
and  national  supervision,  but  the  ter- 

rible and  constantly  recurring  disasters 

of  the  past  four  months  cannot  be  long- 
continued  without  arousing  public 
opinion  to  a  point  where  very  stringent 
legislation  will  not  only  be  demanded, 
but  enacted. 

In  the  November  issue  of  this  maga- 
zine   figures    from    the  Inter-State 



412 POPULAR  MECHANICS 

Commerce  Commission  were  published, 

showing  that  the  percentage  of  pas- 
sengers killed  last  year  is  more  than 

double  that  of  10  years  ago,  while  the 
injured  are  fully  three  times  more.  In 
other  words  it  was  more  than  twice  as 
safe  to  travel  on  steam  roads  10  years 
ago  than  it  is  today. 

We  repeat  the  question  asked  then: 

"Why  is  it?" 

PICKING  CORN  BY  MACHINERY 

It  is  only  within  the  last  few  years 
that  anything  practical  in  the  way  of 
machines  for  picking  corn  have  been 
produced.  Now  there  are  several  suc- 

cessful machines  on  the  market,  the 
one  illustrated  being  a  good  type  of 
all. 

This  picker  has  the  guide  chains  with 
the  usual  prongs  for  straightening  up 
the  stalks.  The  chains  form  a  stalk 

passage  extending  rearward  through 
the  machine.  A  rapidly  moving  chain 
provided  with  fingers  is  located  at  one 
side  and  between  the  guide  chains  in 
such  a  position  that  as  the  machine 
passes  over  the  row  the  fingers  engage 
the  ears  on  the  stalks  and  snap  them 
off.  By  means  of  a  deflector  the  ears 
are  directed  to  a  receptacle  from  which 
they  are  carried  to  the  husking  rollers 
and  thence  to  the  wagon.  The  tops  of 
the  cornstalks  are  cut  off,  and  by 
means  of  a  conveyer  this  and  other 
trash  is  carried  to  the  rear  and  dropped 
on  the  ground. 

The  great  objection  to  all  modern 
corn  pickers  is  that  the  stalks  are  as- 

sumed to  be  valueless,  and  are  prac- 

tically destroyed;  while  every  econom- 
ical farmer  nowadays  secures  his  fod- 
der with  as  much  care  as  he  gives  his 

hay,  knowing  that  it  is  equally  nu- tritious. 

LEAD=GNAWING  BUGS 

In  many  tropical  countries  the  en- 
gineers have  been  obliged  to  use  iron 

telegraph  poles  because  ferocious  ants 
speedily  destroyed  the  wooden  ones. 
But  right  here  in  Chicago  has  been 
found  an  innocent  looking  bug  with  an 
appetite  for  lead  pipe,  and  it  thinks 
nothing  of  eating  through  the  lead 
covering  of  an  underground  telephone 

Lead  Pipe  Showing  Ravages  of  Bugs 

cable.  It  is  believed  it  is  the  insulat- 
ing material  within  the  lead  pipe 

which  the  beetle  really  craves,  but  this 
would  indicate  a  possession  of  an  x-ray 
eyesight  or  a  wonderfully  keen  sense 
of  smell.  In  any  event  the  bug  gnaws 

through  the  lead  pipe,  whether  it  act- 
ually eats  the  lead  or  not.  The  insect 

was  discovered  by  experts  from  the 
Underwriters  Laboratories  of  Chicago, 
in  an  investigation  of  trouble  on  fire 
alarm  wires  at  the  stockyards.  Wires 
in  the  "bone-house"  seem  to  have  fared 
the  worst,  and  the  discovery  opens  up 

Modern  Machine  lor  Picking  Corn 
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THE  BATTLESHIP  "NEW  JERSEY"  is  remarkable  for  her  double  turrets  fore  and  aft, 
in  each  of  which  are  mounted  two  8-in.  and  two  12-in.  guns.  She  carries  in  all  64  guns; 
is  435  ft.  long;  76  ft.  10  in.  beam;  has  19,000  h.p.;  speed,  19  knots;  displacement,  15,320  tons; 
requires  703  men. 

possibilities  of  danger  heretofore  un- 
dreamed of,  for  the  question  instantly 

arises :  Can  any  lead  covering  of  elec- 
tric light  wires  be  pronounced  abso- 

Insects  That  Gnaw  Lead 

lutely  secure  from  leakage  of  current 
and  consequent  fires? 
A  similar  case  is  reported  from 

Savannah,  in  this  country;  and  from 
many  parts  of  Australia  where  trouble 
of  this  kind  has  become  common. 
The  Australian  bug  is  known  to  the 
general  public  as  the  Jesuit  beetle. 
Another,  the  elephant  beetle,  is  also 
addicted  to  lead  gnawing.    A  covering 

of  aluminum  is  now  suggested  as  likely 
to  resist  the  bug  bites,  but  no  one  can 
tell  how  long  this  will  answer,  as  Na- 

ture is  a  great  provider  for  necessities, 
and  the  bugs  may  grow  a  new  set  of 
teeth  specially  adapted  to  an  alumi- 

num diet. 

MEXICAN  GOVERNMENT  BUYS 
RAILROADS 

The  Mexican  government,  by  the 
purchase  of  a  majority  of  the  stock  in 
the  most  important  lines  of  railroad 
in  that  country,  has  secured  complete 
control*  of  7,190  miles  out  of  a  total 
of  10,900  miles  now  built.  The  un- 

purchased lines  consist  of  numerous 
companies  with  widely  separated  prop- 

erties and  will  also  doubtless  be  ab- 
sorbed some  day.  The  government 

ownership  consists  in  owning  a  ma- 
jority of  stock  in  a  holding  company, 

which  in  turn  owns  a  majority  of 
stock  in  the  several  operating  railroad 

companies. 
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THE  COMING  OF  THE  CHEAP  MOTOR  RUNABOUT 

The  inexpensive,  though  practical,  low-priced  motor  vehicle,  not  capable  of 
dangerously  high  speeds  nor  embellished  with  all  kinds  of  accoutrements,  costing 
the  buyer  about  $250,  is  bound  to  come.  It  will  be  so  simple  the  owner  will 
not  need  a  professional  motor  engineer  to  run  it,  neither  will  he  require  a  fat 
bank  account  to  keep  it  in  repair.  It  will  correspond  to  the  average  one-horse 
buggy  seating  two  passengers,  and  costing  for  horse,  harness  and  vehicle  $250. 

The  popular  two-passenger  motor  car  will  soon  be  available  at  this  price — $250, 
and  the  builders  will  sell  them  by  the  hundreds  of  thousands  just  as  the  horse- 
drawn  vehicles  are  now  made  and  sold  by  the  hundreds  of  thousands  each  year. 

In  fact,  the  advance  guards  of  the  low-priced  motor  buggy  are  already  here, 
and  several  firms  are  making  specially  for  rural  letter  carriers  motor  vehicles 
which  sell  from  $225  up  to  $400.    And  the  rural  carriers  with  25  to  30  miles 

Runabout  Built  for  Rural  Letter  Carriers 

to  travel  over  country  roads  each  day  are  finding  out  how  good  they  are,  that 
the  cost  of  repairs  and  supplies  is  about  one-half  the  cost  of  horse-keep  and 
that  they  can  serve  their  routes  in  one-third  the  time,  thus  improving  the  service 
greatly. 

The  demand  for  cars  costing  thousands  of  dollars  and  in  each  of  which  the 

manufacturers'  profit  is  as  large  as  on  20  cheap  vehicles,  explains  why  the 
cheaper  vehicle  has  been  ignored.  Their  shops  can  contain  only  so  many  "jobs" at  a  time  and  for  those  manufacturers  the  smaller  outfits  would  not  pay. 

The  time  will  soon  come,  however,  when  the  cheap  vehicles  will  be  built  in 
all  parts  of  the  country  on  a  scale  small  compared  to  the  factories  of  the  big 
makers.  It  will  be  like  the  making  of  bicycles,  which  at  its  height  was  most 
successfully  done,  not  by  factories  in  which  all  the  parts  were  made,  but  in  shops 
where  all  the  parts  were  bought  in  large  quantities  from  specialty  makers,  and 
the  manufacturing  was  really  only  the  assembling  of  parts  and  painting. 
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So  it  will  be  with  the  runabouts.  Already  any  one  clever  with  tools  can 
purchase  every  part  required  to  construct  a  very  respectable  and  serviceable 
motor  vehicle,  which  he  can  himself  put  together.  Where  the  putting  together 
is  done  in  large  quantities  on  a  system  of  time-saving  labor,  a  very  fair  vehicle 
can  even  now  be  sold  for  $250,  with  a  good  profit  to  the  builder. 

Government  statisticians  state  that  last  year  there  were  built  in  this  country 
horse-drawn  vehicles  of  all  kinds  a  total  of  1,700,000 ;  and  that  of  this  astounding 
number  two-thirds,  or  over  1,000,000  were  pleasure  vehicles,  and  of  these  fully 
800,000  were  two-passenger  vehicles.  Nor  is  the  output  mentioned  anything 
phenomenal;  it  shows  about  the  same  gain  over  the  previous  year  that  has 
characterized  the  business  for  years  past. 

Is  it  not  evident  that  the  great  numerical  field  for  motor  vehicles  is  not  in 
the  cars  costing  thousands  of  dollars  each,  any  more  than  the  bulk  of  the  carriage 
business  is  in  outfits  costing  $2,000  apiece  ?  The  motor  vehicle  will  not  have  its 
day  like  the  bicycle,  although  our  readers  would  hardly  believe  the  figures  of 
bicycles  made  and  sold  last  year.  They  are  now  being  used  for  purposes  of 
utility,  not  pleasure,  and  with  improved  pavements  in  cities  and  better  country 
highways  the  time  is  almost  here  when  more  bicycles  will  be  in  use  than  ever 
before. 

There  has  ceased  to  be  the  pleasure  in  riding  a  bicycle  there  once  was,  but 
the  motor  car,  requiring  no  exertion,  will  always  be  desirable  for  both  pleasure 
and  utility.  And  when  the  $250  motor  can  be  had  in  plenty  then  and  not  until 
then  will  the  horse  really  begin  to  disappear. 

Five  hundred  thousand — half  a  million — motor  runabouts  at  $250  could  be 
sold  this  year  of  1907  if  they  were  ready  for  delivery.  By  another  year  they 
will  be  made  by  thousands,  and  no  other  manufacturing  business  today  offers 
such  opportunities  for  making  big  fortunes  as  this. 

PERILOUS  WORK  OF  THE  SPEED 
TESTER 

It  is  one  thing  to  take  the  readings 
of  a  stationary  engine  in  a  nice  warm 
power  house,  but  quite  another  to  make 
the  record  of  a  big  freight  locomotive. 
These  readings  are  made  to  secure  data 
from  which  are  determined  the  con- 

ditions under  which  the  locomotive 
does  its  best  work.  When  a  new  en- 

gine comes  out  of  the  works  its  record 
of  power  produced  with  certain 
amounts  of  fuel  is  taken.  At  intervals 
thereafter  other  similar  records  are  ob- 

tained, and  to  do  so  the  operator  must 
ride  on  the  pilot,  a  perilous  and  un- 

comfortable position. 
Even  in  summer  when  exposure  to 

the  weather  is  much  less,  it  requires  a 
good  deal  of  nerve  and  a  cool  head  to 
do  the  work.  The  speed  tester  fre- 

quently is  obliged  to  lie  flat,  stretched 
at  full  length  across  the  pilot,  which 
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does  not  ride  with  the  gentle  motion 
of  a  Pullman.  In  winter  a  man  would 

freeze  to  death  in  this  position  and  a 
small  wooden  coop  is  built  with  doors 
at  each  end  through  which  he  can 
watch  and  adjust  the  instruments  with 
which  the  "card"  or  record  is  made. 

The  danger  of  the  work  was  brought 
to  public  attention  last  month  in  a  col- 

lision on  the  Baltimore  &  Ohio  rail- 
road, in  which  C.  T.  Kunnels,  a  speed 

tester  was  instantly  killed,  his  body 
being  fearfully  mangled.  Although  he 
could  see  the  approaching  smash  he 
was  caged  in  such  a  manner  that  it  was 
impossible  to  escape. 

Marine  Engineer;  her  dimensions  are: 
Length,  450  ft. ;  breadth,  76  ft.  10  in. ; 
displacement,  16,000  tons;  draft,  26 
ft.  9  in. ;  horsepower,  16,500.  She  was 

launched*  September  1,  1905,  and  tested 
December  2,  1906.  The  vessel  is  de- 

signed as  a  flagship,  with  ample  quar- 
ters for  fleet  officers,  ship  officers,  and 

761  men. 

STEEL  TIES  FEARED 

BATTLESHIP  "VERMONT'S" HARD  TEST 

In  a  50-Mile,  12°  Below  Zero  Gale,  She  Exceeds 
Requirements 

When  the  battleship  "Vermont" 
steamed  into  Boston  harbor  last  De- 

cember she  looked  more  like  a  floating 
ice  palace  than  a  man-of-war,  having 
endured  a  trial  run  probably  the  most 
severe  ever  given  any 
fighting  ship. 
The  course  was  off 

the  coast  of  Maine,  and 
the  first  test,  a  4-hour 
speed  run,  was  made 
under  300  lb.  steam 

pressure,  with  a  record 
ranging  from  18.25 
knots  up  to  18.58  knots, 
and  averaging  18.33 
knots  per  hour.  Fol- 

lowing this  was  the  24- 
hour  endurance  run 
with  an  average  record 
of  17.50  knots,  but  dur- 

ing this  test  a  40  to  50- 
mile  gale  was  blowing 
with  the  thermometer 
at  12  degrees  below 
zero.  The  waves  that  dashed  over  her 
quickly  froze,  until  tons  upon  tons  of 
ice  covered  the  decks  and  turrets.  Not 
an  inch  of  deck  or  superstructure  but 
was  encased  in  ice. 

The  keel  of  the  "Vermont"  was  laid 
on  May  17,  1904,  says  the  American 

The  steel  tie  has  received  a  set-back 
as  the  result  of  the  accident  to  the 

Pennsylvania  flyer  which  went  into 
the  river  near  Johnstown.  At  the 

point  where  the  disaster  occurred  the 
track  was  laid  on  steel  ties,  and  while 
at  first,  officials  of  the  company  denied 
the  ties  could  have  caused  the  wreck, 
it  is  significant  that  a  week  later  orders 
were  issued  for  the  immediate  removal 

of  every  steel  tie  in  the  company's tracks. 

Pig  iron  and  diamonds  are  true 
barometers  of  trade.    When  iron  is 

Photo  by  Boston  Herald 
The  Ice=King's  Leviathan 

high,  so  are  diamonds ;  although  one  is 
a  necessity  and  the  other  a  luxury. 

 ♦  ♦  ♦  

A  Corliss  engine  can  be  made  to  do 

more  w*ork  by  raising  the  boiler  pres- 
sure, increasing  the  speed,  or  giving 

less  lap  to  the  steam  valves. 
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ELECTRIC  MINE  LOCOMOTIVES 

Strenuous  Work  of  Smokeless  Engines  Thousands  of  Feet  Underground 

Hundreds  and  even  thousands  of 
feet  underground,  in  the  coal,  iron  and 
copper  mines  of  the  country,  electric 
trolley  cars  are  running  night  and  day, 
of  which  the  public  never  hears.  On 
these  subterranean  railroads  the  cars 
move  on  as  exact  time  schedules  as  the 
surface  cars,  but  the  motorman  is 
never  laid  off  for  failing  to  shine  his 
brass  buttons,  and  there  is  no  sign  for- 

bidding him  to  talk  to  passengers. 
Through  avenues  of  darkness  the  trol- 

ley of  the  mines  finds  its  way,  the  pass- 
ing of  the  electric  headlight  leaving 

the  caverns  blacker  than  before.  In 
the  most  remote  room  of  the  farthest 
drift  the  lonely  miner  anxiously  looks 
forward  to  the  hour  and  minute  when 
the  electric  locomotive  is  due,  for  it 
means  release  from  work,  and  swift 
conveyance  to  the  living  world  again. 
The  motor  is  as  surely  driving  the 
mule  from  his  underground  prison,  as 
it  has  from  the  street  car.  The  first 
electric  mine  locomotive  in  this  coun- 

try went  into  service  in  the  Lykens 
Valley  Colliery  of  the  Pennsylvania 
railroad  in  1887,  and  while  many  im- 

provements have  come  since  then,  the 

original  "Pioneer"  is  today  still  mak- 
ing its  regular  trips. 

The  introduction  of  hundreds  of 
mine  trolley  cars  was  not  founded  on 
any  sympathy  for  the  unhappy  mule, 
but  strictly  as  a  business  proposition. 
The  trolley  is  cheaper.  Unless  mine 
cars  of  unusual  size  are  desired,  the 
same  light  rail  can  be  used  for  a  trol- 

ley system,  and  the  track  and  overhead 
wiring  installed  at  a  cost  of  only  $200 
per  1,000  ft.  To  this  add  cost  of  a 
generator  of  suitable  size  and  about 
$2,500  for  each  locomotive. 

As  an  illustration  the  following 
figures  taken  from  a  small  mine  using 

only  one  locomotive  will  show  the  sav- 
ing. The  entire  cost  of  locomotive  and 

all  other  machinery  and  wiring  was 
$7,625;  and  the  cost  of  hauling  288 
tons  of  coal  per  day,  is  $7.96  or  2.76 
cents  per  ton,  for  the  following : 

Station  engineer  $1.75 
Motorman   1.75 
Helper    1.60 
Repairs  76 
Depreciation    1.90 
Oil  and  waste  20 

Total   $7.96 

To  haul  this  coal  by  mules  would  re- 

quire: 
Seventeen  mules  at  50c  each..$  8.50 
Three  drivers  at  $1.45  each.  .  .  .  4.35 
Three  drivers  at  $1.25  each   3.75 
Four  boys  at  $1  each   4.00 
Total   $20.60 

or  7.15  cents  per  ton;  a  saving  by  elec- 
tric haulage  of  4.39  cents  per  ton.  The 

saving  per  year  at  this  mine  is  $2,528 
or  $12.64  for  each  of  the  200  working 
days.  A  mine  system  of  electric  haul- 

age pays  for  itself  in  from  one  to  four 
years  out  of  the  saving  in  cost  of  opera- 

The  First  One 
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Kellogg,  Idaho Hancock,  Mich. Ashio,  Japan 

tion;  in  fact  one  mine  has  a  big  elec- 
tric locomotive  which  cost  $4,500  and 

saves  the  company  $6,000  each  year. 
Some  of  these  lines  are  very  far  under- 

ground, one  copper  mine  in  Northern 
Michigan  is  operating  an  electric  rail- 

way 4,400  ft.  below  the  surface.  The 
overhead  trolley  system  is  considered 
best  for  underground  work  and  is  the 
method  generally  employed,  the  wire 
being  suspended  on  small  brackets 
along  one  side  of  the  tunnel.  The  trol- 

ley pole  is  short  and  made  of  wood, 
while  the  trolley  wheel  is  of  the  usual 
type.  The  locomotives  run  in  either 
direction  by  manipulating  a  small 
lever,  and  some  of  them  weigh  as  much 
as  13  tons.  The  steeper  the  grades  in 
a  mine  the  heavier  and  more  powerful 
must  be  the  locomotive. 

These  mine  engines  possess  an  ad- 
vantage not  enjoyed  by  any  street  car, 

for  they  can  go  several  hundred  feet 
beyond  the  end  of  the  trolley  wire. 
This  permits  runs  to  newly  opened 
parts  of  the  mine  without  the  necessity 
of  extending  the  overhead  wires  each 
day,  and  is  accomplished  by  means  of 

Electric  Mine  Pump 

a  cable  reel  carried  on  the  car  which 
automatically  makes  connection  with 
the  end  of  the  feeder  wire  and  un- 

winds as  the  car  proceeds,  supplying 
current  to  the  motor.  On  the  return 

trip  the  cable  is  picked  up  and  re- 
wound on  the  reel.  All  this  is  accom- 
plished without  any  attention  whatever 

from  the  motorman. 
Another  interesting  machine  is  the 

electric  pump  car.  This  consists  of  a 
very  powerful  pump  driven  by  a  motor 
taking  power  from  the  trolley  wire. 
The  outfit  is  mounted  on  wheels  and 

can  be  hurried  to  any  part  of  the  mine 
and  is  ready  to  go  to  work  the  mo- 

ment its  destination  is  reached.  It  is 

used  both  in  extinguishing  fires  and 
in  keeping  down  the  water  until  a  per- 

manent pump  can  be  installed.  It 
throws  a  stream  of  the  same  size  and 
force  as  an  ordinary  steam  fire  engine. 

Locomotives  used  in  pick-up  work, 
hauling  cars  from  the  chambers  out 
on  to  main  lines  where  trains  are  made 

up  weigh  from  4  to  6  tons.  One 
motor  will  serve  20  or  more  chambers 

taking  out  the  loaded  cars  and  switch- 
ing in  the  empties,  amounting  to  about 

250  cars  per  shift.  The  locomotives 
are  so  compact  they  can  work  where 
mules  cannot  stand  upright. 

Above  ground  the  mine  locomotive 
finds  plenty  to  do  in  hauling  materials 
about  the  yard,  switching,  and  other 
work  which  would  require  many  horses 
or  mules.  Coke  ovens  are  now  gener- 

ally served  by  electric  motor  cars  with 
immense  steel  hoppers,  called  larries. 
The    electric    larry   weighs    3  tons 
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and  carries  6  tons  of  coal.  It  runs 
on  an  all-steel  track  along  the  top  of 

the  burning  ovens  where  it  is  extreme- 
ly difficult  to  work  animals  on  account 

of  the  heat,  flames  and  gas.  The  elec- 
tric larry  shies  at  none  of  these  and  ac- 

commodatingly dumps  its  load  into  the 
red  hot  opening  on  whichever  side  of 
the  track  the  operator  wills. 

6=Ton  Electric  Larry 

It  was  a  great  day  for  mules  and 
managers  when  the  first  electric  mine 
locomotive  went  into  business. 

WHY  "MADE  IN  GERMANY" 
BEATS  "MADE  IN  U.  S." 

We  Americans  are  convinced  we  can 
do  most  things  better,  and  certainly 
much  quicker  than  anybody  else.  And 
in  very  many  cases  this  is  literally 
true;  in  other  instances  it  is  true  only 
in  so  far  as  the  doing  is  for  home  con- 

sumption. We  look  out  on  the  increas- 
ing markets  of  the  world  and  it  seems 

impossible  that  foreigners  could  prefer 
any  make  of  anything  to  that  stamped 
with  a  triumphant  Eagle.  But  this 
thinking  does  not  cinch  the  export 
trade,  and  what  American  manufac- 

turers don't  know  about  the  very  first 
elements  of  exporting  would  fill  large 
books. 

We  have  demonstrated  what  is  best 
for  us,  and  therefore  we  should  be  the 
judge  of  what  is  best  for  those  buyers 
abroad  to  whom  we  would  sell.  In  so 

doing  we  forget  that  people  are  much 

alike  the  world  over  after  all,  and  that 
one  of  the  things  a  Yankee  most  re- 

sents is  having  anybody  else  assume  to 
tell  him  what  he  wants ! 

In  commenting  on  the  import  into 
Brazil  of  pianos  and  musical  instru- 

ments, Kuhlow's  German  Trade  Be- 
view  (Berlin),  speaks  of  the  wealth 
and  musical  culture  of  Brazilians  and 
adds  these  significant  words : 

It  is  one  of  the  very  best  fields  for  activity 
in  all  the  Latin  countries,  yet  II.  S.  A.  exports 
of  musical  instruments  to  it  are  so  small  as 
to  be  hardly  worthy  of  the  name. 

The  three  great  exporting  nations  of  the 
world  in  manufactured  articles  of  all  kinds 
are  Germany,  England  and  the  United  States. 
Yet  Germany,  possessing  neither  the  wealth  nor 
the  population  of  either  England  or  the  United 
States,  surpasses  its  two  rivals  in  the  profita- 

ble, complete  and  thorough  way  in  which  they 
obtain  the  control  in  every  country  where  they 
seek  to  make  the  German  goods  known. 

It  is  not  altogether  a  question  of  price  ;  and 
making  the  piano  as  cheap  as  the  German  will 
and  landing  it  at  Rio  de  Janeiro,  or  any  of 
the  other  ports  in  Brazil,  will  not  capture  the 
trade.  The  Brazilian  has  wishes,  prejudices 
and  tastes  which  must  be  catered  to.  The 
German  does  it.  Neither  the  English  nor  the 
Americans  try.  Hence  the  German  gets  the 
trade,  and  everybody  talks  about  the  Amer- 

ican invasion  of  this,  that  and  the  other  coun- 
try, but  does  little  or  nothing. 

A  bit  of  history  will  illustrate  the 
point.  John  Stephenson  was  the  first 
and  for  some  years  the  only  builder  of 
street  cars.  One  day  a  manager  came 
to  his  factory  in  New  York,  and  or- 

dered some  cars  for  a  new  line  in  Al- 
bany. Price  and  all  details  but  one 

were  agreed  upon.  The  buyer  said  the 
cars  would  run  out  to  a .  suburb  where 

the  people  were  Scotch,  and  to  please 
them  he  wanted  the  outside  panels  of 
the  cars  painted  in  a  plaid.  Stephen- 

son refused  to  paint  the  cars  in  that 
way,  and  rather  than  do  so  let  the 
buyer  go  to  another  concern  for  his 
cars,  which  he  did. 

If  the  Brazilians  want  their  pianos 
polished  with  stove  blacking,  and  a 
medicine  chest  over  the  keyboard,  and 
will  not  have  them  any  other  way,  and 
are  willing  to  pay  a  price  profitable  to 
the  manufacturer,  it  is  a  short  sighted 
policy  which  fails  to  fill  their  wants, 
as  the  wanters  want  them,  and  with 

goods  bearing  the  words  "made  in 

U.  S." 
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ELECTRIC  5TEAM  FIREWORKS 

A  Novelty  in  Outdoor  Color  Display 

The  latest  thing  in  fireworks  in- 
volves no  fire  at  all — that  is  no  fire 

that  can  be  seen,  for  the  most  beauti- 

Courtesy,  West  rn  Electrician, 
The  Fan  Effect 

ful  effects  of  color  are  obtained  with 
electric  lights  and  some  clouds  of 
steam.  The  current  for  the  electric 

searchlights  is  secured  from  any  con- 
venient supply,  and  the  colored 

screens  are  the  same  as  used  nightly 
in  every  theater,  but  the  artificial 
clouds  necessary  as  a  background  for 
the  colored  lights  is  interesting. 

A  good  sized  portable  boiler,  on 
wheels,  furnishes  the  steam  which 
must  be  at  about  75  lb.  pressure.  The 
steam  is  conducted  through  iron  pipes 
into  frames  of  various  shapes,  made  of 
pipes  with  numerous  small  openings. 

The  escaping  steam  rises  in  a  sheet 
producing  a  moving  cloud  effect,  and 
when  the  colored  lights  are  played 

from  ten  or  more  searchlights  the  re- 
sult is  a  novel  delight.  Not  only  col- 
ored lights  but  portraits,  landscapes, 

marine  views  and  moving  pictures 
can  be  thrown  on  the  clouds  of  steam 
in  combination  with  changing  color 
schemes.  One  slide  which  calls  out 

special  applause  is  the  American  flag 
in  its  red,  white  and  blue,  and  when 
this  is  thrown  on  the  steam,  the  wav- 

ing effect  is  perfect  and  it  is  hard  to 
believe  one  is  not  actually  looking  on 
a  silk  flag  50  ft.  in  length. 

Electric  Sunburst 

The  flags  of  all  nations  will  be  dis- 
played in  this  manner  every  night  at 

the  Jamestown  Exposition. 

Trout  Lake,  Minnesota,  is  to  be 
drained  at  a  cost  of  $2,000,000  because 
the  water  leaks  into  the  Canisteo  iron 
mines. 

imY7i  wuiA^y  rii  i  *  »  *  x  w  * 
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An  Infinite  variety  of  dies  are  used  in  railroad  conductors'  punches.  Did  you  ever  see  one  of  these 
in  your  ticket?   One  manufacturer  alone  has  over  500  punch  dies,  no  two  alike. 
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PHOTOGRAPHING  A  VOLCANO 

One  of  the  most  daring  feats  in 

photography  ever  undertaken  is  to  be 

attempted  by  a  Mr.  James,  an  Ameri- 
can, in  the  Hawaiian  Islands.  If  he 

does  not  perish  in  the  effort  he  will 
secure  moving  pictures  of  the  lava 

when  it  overflows  the  pit  of  Halemau- 
man,  in  the  immense  crater  of  Kil- auea. 

The  lava  is  now  boiling  and  bubbling 
in  the  pit,  shooting  upward  in  cones 
of  75  to  150  ft.  in  height.  The  lava 
in  the  vast  cauldron  has  risen  hundreds 
of  feet,  and  it  is  believed  will  shortly 
overflow  the  sides  of  the  pit  which 
was  800  ft.  deep  about  two  weeks 
ago. 

Mr.  James  proposes  to  have  the  pic- 
ture machine  near  the  crater  when  this 

lava  slops  over  and  show  in  actual 
motion  the  progress  of  the  running, 
spouting  molten  mass.  Such  views 
would  not  only  be  thrilling  and  real- 

istic, but  possess  great  educational 
value. 

The  time  is  near  at  hand  when  a  mo- 
tion picture  machine  will  be  considered 

as  necessary  a  part  of  the  equipment 
of  every  high  school,  as  a  dictionary 
or  maps. 

The  same  instrument  would  be  used 

in  a  great  variety  of  ways,  teaching 
in  an  instant  and  with  the  utmost 
exactness  what  would  require  pages 
of  text.  In  geography,  botany,  geol- 

ogy, natural  history,  physics,  chem- 
istry— in  fact  in  every  branch  the 

stereopticon  will  be  of  incalculable 
value.  Such  machines,  and  good  ones, 
can  now  be  bought  for  less  than  $100 
and  last  practically  forever.  The  mat- 

ter of  light  has  also  been  solved  with 
a  cheap,  simple  and  effective  lighting 
outfit. 

The  largest  and  heaviest  double  gate 
valve  in  +he  world  was  recently  in- 

stalled in  a  power  plant  at  Niagara 
Falls.  It  contains  over  60  tons  of 
metal  and  the  parts  are  over  9  ft.  in 
diameter.  It  is  large  enough  for  a 
man  to  ride  through  on  horseback. 

THE  "LARCHMONT"  DISASTER 

"A  turn  of  two  spokes  of  the  wheel  to 
port  on  both  vessels  five  minutes  or  less  be- 

fore they  struck,  as  they  were  evidently  in- 
tending to  pass  each  other  to  the  right, 

would  have  allowed  them  to  pass  each  other 
uninjured,  and  the  150  innocent  persons 
sacrificed  would  have  been  alive  today,  as 
the  schooner  struck  the  steamer  on  her  port 
side,  the  side  the  schooner  should  have 
passed  without  colliding." — Editor  Marine Journal. 

It's  the  old,  old  story  of  the  tragic 
sequence  of  what  appear  insignificant 
things.  A  careless  flagman  goes  back 

only  a  little  way  and  when  the  unex- 
pected train  appears,  signals  too  late, 

and  a  terrible  collision  occurs. 

A  telegraph  operator  omits  one  word 
in  the  message  he  is  sending  and  the 
next  day  men  loathe  the  name  they 
had  always  honored. 

A  carpenter  is  building  a  dock  at  a 
summer  resort,  and  his  supply  of  nails 
of  suitable  size  giving  out,  he  finishes 
the  job  with  the  smaller  ones  at  hand. 
A  month  later  a  merry  throng  crowd 
the  platform  and  some  are  drowned 
as  the  structure  goes  down. 

An  electrician  slights  a  job  of  wiring 

— it's  concealed,  no  one  will  know  it — 
but  one  day  the  cry  of  "fire"  is  heard in  a  vast  audience  and  scores  are 

crushed  in  the  panic  or  burned  in  the 
flames. 

A  clerk  is  filling  a  simple,  harmless 
prescription,  and  absent-mindedly  takes 
down  the  wrong  bottle.  His  remorse 
is  sincere  but  it  cannot  restore  life  to 
the  dead. 
An  operator  touches  the  wrong 

lever;  the  power  of  mighty  engines  in- 
stantly responds;  and  a  great  cauldron 

pours  out  tons  of  liquid  metal  upon 
the  helpless  men  below. 

This  is  not  a  sermon.    It  is  the 
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lesson  of   awful   consequences  which 
may  follow  the  failure  to  rightly  do 
the  things  which,  by  reason  of  their 
often  doing,  seem  commonplace  and 
insignificant. 

 ♦ — *  ♦  
GREAT  TRESTLE  BRIDGE  ON 

VANCOUVER  ISLAND 

A  massive  wooden  trestle  which  car- 
ries the  track  of  the  Esquimalt  and 

195  Ft.  High 

Nanaimo  railway  over  the  Niagara 
Canyon  in  Vancouver  Island,  B.  C,  is 
585  ft.  long,  and  the  rails  are  195  ft. 
above  the  water.  The  trestle,  which 
contains  about  three-quarters  of  a  mil- 

lion feet  of  timber  says  Eailway  and 
Locomotive  Engineering,  was  built 
when  timber  was  cheaper  and  steel 
bridges  not  so  much  in  use.  The 
wooden  bridge  and  the  wooden  trestle 
are  purely  American  products,  al- 

though invented  by  Leonardo  da  Vinci 
in  the  sixteenth  century. 

 »  •  ♦  
TRAIN  WRECKS  GRAIN 

ELEVATOR 

One  of  the  strangest  accidents  that 
ever  befell  a  grain  elevator  happened 
at  German  Valley,  111.,  when  a  50-mile 
passenger  train  on  the  Great  Western 
plunged  through  the  building.  In  the 
wreck  the  elevator  was  demolished, 
four  passengers  were  killed  and  many 
others  nearly  smothered  ander  the  thou- 

sands of  bushels  of  grain  that  poured 
down.    The  engine  missed  the  build- 

Courtesy  Grain  Dealers'  Journal 
A  Peculiar  Accident 

ing  but  the  mail  car  went  through  the 
elevator  and  the  other  cars  piled  up 
around  it. 

 ♦  •  ♦  

In  England  the  telephone  appren- 
tice serves  three  years.  In  the  shop, 

6  months;  with  experienced  instru- 
ment setter,  3  months;  in  switchroom, 

18  months;  testroom,  3  months;  and 
on  instrument  faults,  6  months. 

An  alloy  of  two  metals  often  melts 
at  a  lower  temperature  than  either  of 
the  metals  it  contains. 
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ENGLISH  AUTOMOBILE  LIFE  GUARD 

The  life  guard  shown 
in  the  illustration  at- 

tracted a  good  deal  of 
attention  in  London  last 

month  as  a  possible 
remedy  of  the  many 
fatalities  which  attend 
the  reckless  operation  of 
motor  cars.  There  has 
been  some  newspaper 
talk  in  England  indi- 

cating there  may  be  a 
law  passed  requiring  a 
life  guard  on  every 
motor  car.  The  guard 
or  "cowcatcher"  shown 
looks  much  less  un- 

sightly than  one  would  expect  of  such 
a  contrivance,  judging  by  the  mon- 

strosities which  most  street  cars  in 
American  cities  carry  in  front. 

That  the  protection  of  pedestrians 
from  being  run  over  may  become  com- 

pulsory even  in  the  United  States  is 
by  no  means  unlikely,  for  during  the 
past  winter  bills  were  introduced  in 
more  than  one  legislature,  though  we 
believe  none  became  a  law.  Owners 
of  motor  cars  would  dislike  for  many 
reasons  to  be  obliged  to  carry  a  guard 
although  it  would  not  look  queer  as 
soon  as  generally  used. 

RECESSION  OF  NIAGARA  FALLS 

Greater  on  Canadian  Side 

In  a  pamphlet  by  G.  K.  Gilbert  of 
the  U.  S.  Geological  Survey,  much  in- 

teresting information  is  given  on  the 
recession  of  Niagara  Falls.  On  ac- 

count of  the  greater  volume  of  water 
passing  over  the  Horseshoe  Fall,  and 
the  consequent  removal  of  fragments 
of  rock  at  its  base,  the  wear  is  very 
much  greater  than  on  the  American 
side  where  the  water  is  comparatively 
shallow. 

A  record  of  63  years,  ending  1905, 

English  Auto  Car  Guard 

shows  an  average  recession  of  the 
Horseshoe  Fall  of  5  ft.,  while  the 
American  Fall  has  only  averaged  3  in. 

per  year  for  78  years. 

BY  RAIL  TO  TOP  OF  MATTER= 
HORN 

Only  40  years  have  passed  since  the 
first  ascent,  on  foot,  was  made  to  the 
top  of  the  Matterhorn.  Within  four 
years  a  cog  railway  will  land  passen- 

gers at  the  very  summit,  14,780  ft. 
above  the  sea.  There  will  be  one  al- 

most perpendicular  tunnel  7,700  ft. 
long,  or  rather  high,  for  the  grade  will 
be  85  per  cent.  At  the  top  a  hotel  will 
be  excavated  in  the  rock,  with  rooms 
looking  out  upon  the  magnificent 
panorama.  One  room  will  be  supplied 
with  oxygen  for  treatment  of  tourists 
who  surfer  from  the  altitude.  The 
ascent  will  take  90  minutes;  fare  for 
round  trip  $10.  The  trip  is  now  made 
on  foot  in  24  hours,  up  and  back;  cost 
of  guides  $40. 

Pat  acknowledged  himself  puzzled. 

"They  call  it  an  indecent  electric 
light/'  said  he,  "but  it  do  beat  me  how 
they  make  the  hairpin  burn  in  the 

bottle." 
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JAPS  RAISE  THE  "MIKASA' 

Togo's  flagship,  the  "Mikasa,"  has 
been  raised  after  lying  for  nearly  a 
year  at  the  bottom  of  the 
harbor  of  Sasebo.  It  will 
be  remembered  the  bat- 

tleship exploded  in  a 
mysterious  manner  and 
sunk  in  a  few  moments 
while  at  anchor.  The 
cause  of  the  disaster  is 
now  known  to  have  been 

spontaneous  combustion 
due  to  the  decomposition 
of  chemicals.  The  Japs 
never  consider  a  vessel 

lost  simply  because  she 
has  gone  down.  All  the 
Eussian  ships  which  were 
sunk  at  Port  Arthur 
have  been  raised  and  are 
now  afloat  and  in  service 

of  the  Japanese  navy. 
Japan  has  recently 
launched  her  thirty- 
third  destroyer  built 
since  the  war,  has  recov- 

ered two  of  her  own  bat- 
tleships and  is  building 

seven  more  heavy  fight- 
ing ships. 

A  land  to  land  voyage  of  three  and 
one-half  days  is  planned  for  a  steamer 
line  from  Halifax  to  Black  Sod,  Ire- 
land. 

The  "Mikasa"  as  It  Appeared  When  First  Brought  Into  Dock After  One  Year  on  the  Bottom 

PROPER  CARE  OF  AUTOMOBILE 
SPRINGS 

The  springs  of  an  automobile  should 
be  well  looked  after  and  when  the  car 
is  not  in  use,  jacks  should  be  placed 
under  the  frame,  in  order  to  take  the 
weight  of  the  car  off  the  springs  and 
tires,  says  Automobile  Topics.  This 
serves  a  double  purpose,  inasmuch  that 
the  springs  are  allowed  to  retain  their 
proper  shape,  and  the  tires  will  last 
longer  if  the  strain  is  removed  when 
not  in  use.  When  the  weight  of  the 
car  is  taken  off  the  springs,  it  will  be 
found  an  easy  matter  to  insert  the 
point  of  a  screw-driver,  or  any  similar 
tool,  between  the  spring-plates,  forcing 
them  apart  sufficiently  to  inject  grease 
or  any  lubricant,  between  the  leaves. 

This  will  remove  all  possibility  of  the 
springs  squeaking  when  riding  over 
uneven  surfaces,  and  will  always  im- 

prove the  riding  comfort  of  the  car. 
 ♦  »  ♦  

SNAKE=BITE  LANCET 

An  inexpensive  instrument  called 
the  "snake-bite  lancet,"  the  invention 
of  Sir  Lander  Brunton,  has  been  in- 

troduced in  India  with  splendid  re- 
sults. It  is  being  distributed  by  the 

government  in  an  effort  to  reduce  the 
fearful  loss  of  life  which  amounts  to 

75,000  persons  each  year. 
A  report  by  one  person  is  to  the 

effect  that  he  had  saved  the  lives  of 

20  persons  bitten  by  cobras  and  karaits 
within  the  last  year  by  the  use  of  one 

„  lancet. 
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SUICIDE  STOPS  WATER  SUPPLY 

One  man  in  his  successful  effort  to 
kill  himself  threw  400  men  out  of 

employment  for  three  days  and  caused 
the  closing  down  of  a  large  industry. 
The  plant,  which  is  built  on  the  shore 
of  Lake  Michigan,  in  Chicago,  requires 
immense  quantities  of  water,  which  is 
pumped  from  the  lake  through  an  18- 
in.  main.  The  man  was  seen  to  jump 
into  the  water  near  the  intake,  but 
could  not  be  rescued.  A  few  minutes 
later  the  water  supply  failed  and  the 
works  were  shut  down. 

Owing  to  the  great  blocks  of  ice 
which  a  storm  was  driving  upon  the 
shore  it  was  impossible  for  divers  to  go 
down  for  three  days,  when  the  body 
was  found  tightly  jammed  in  an  elbow 
of  the  big  pipe. 

CONCRETE  PRESSURE  PIPES 

Pipes  made  of  reinforced  concrete 
for  transmitting  water  under  pressure 
have  been  constructed.  These  pipes  are 
really  one  continuous  tube,  each  sev- 

eral hundred  feet  long.  In  diameter 
they  are  from  2  ft.  to  3  ft.,  the  longest 
single  section  being  600  ft.  The  in- 

side is  made  quite  smooth,  planed  lum- 
ber being  used  in  the  forms. 

CART  BEFORE  THE  HORSE 

The  very  latest  Paris  novelty  in  the 
vehicle  line  is  a  four-wheeled  surrey 
in  which  the  cart  is  actually  before  the 
horse.  Another  feature  which  attracts 
attention  is  the  driver,  who  is  a  woman. 

— ^  -  4 

A  1907  Model 

This  1-hp.  motor  starts  and  stops  on 
command,  and  has  two  speeds  forward ; 
the  machine  is  not  constructed  to  re- 

verse. No  lines  are  used,  the  convey- 
ance being  directed  by  means  of  a 

steering  wheel.  The  outfit  has  not  yet 
been  arrested  for  fast  driving. 

EGG=BLOWING  ON  ICE 

A  new  game  which  has  been  quite 
a  fad  in  Europe  the  past  winter  is  egg- 
blowing  on  ice.  The  Illustrated  Lon- 

don News  says : 

Goad  for  the  Lungs 

Every  woman  player  has  a  man  for 
partner.  Parallel  tracks  are  marked 
out  for  each  pair  and  all  start  level, 
the  ladies,  on  skates,  forming  a  line  at 
one  end  of  the  course,  the  men,  wear- 

ing shoes  or  boots,  at  the  other.  Part- 
ners face  partners.  First  the  ladies 

skate  forward,  blowing  the  eggs  along 
with  fans.  As  soon  as  they  reach  the 
other  end,  the  men  fall  flat  and  wrig- 

gle along,  blowing  the  egg  back  again. 
The  partners  whose  egg  gets  back  first 
are  the  winners.  The  sport  is  immense 
and  even  the  gravest  dignitaries  have 
been  known  to  bend  to  its  charms. 

TO  BUILD  AUTO  TOLL  ROAD 

To  promote  a  toll  road  would  seem 
like  going  back  to  early  days,  but  a 
$10,000,000  company  has  already  be- 

gun construction  on  a  45-mile  auto 
toll  highway  in  New  Jersey.  There 
are  to  be  two  35-ft.  tracks,  divided  by 
a  30-ft.  roadway  elevated  4  ft.,  to  be 

occupied  by  a  double  track  railroad  'or motor  drawn  trains. 
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PHOTOGRAPHS  TELEGRAPHED 

1,000  MILES 

Great  Improvements  Make  Transmission  a  Practical  Success 

[Extract  from  translation,  and  photographs  shown,  are  reproduced  from  copyrighted  article 
in  L'lllustration ,  Paris,  by  special  permission] 

Professor  Korn,  of  the  Munich  Uni- 
versity, has  so  perfected  his  previous 

apparatus  for  telegraphing  photo- 
graphs that  he  pronounces  the  trans- 

mission a  practical  success.  His  for- 
mer accomplishments  were  remarkable, 

but  the  pictures  were  far  from  satis- 
factory. He  has  now  wired  portraits 

from  Munich  to  Nuremberg,  a  distance 

which  has  to  be  transmitted  is  placed 
on  a  transparent  glass  cylinder  which 
revolves  slowly  and  at  the  same  time 
moves  from  right  to  left.  A  ray  of 
light  is  thrown  on  the  cylinder  by 
means  of  an  electric  lamp  and  lens, 
and  when  the  ray  of  light  reaches  the 
interior  of  the  cylinder  it  is  brighter  or 
darker  according  to  the  coloring  of 

Photograph  of  Prof.  Kor   in  his  Laboratory,  with  Apparatus  for  Telegraphing  Pictures 

of  100  miles,  and  also  made  trans- 
mission over  1,125  miles  of  wire  in  his 

own  laboratory,  in  18  minutes.  He 
expects  with  some  changes  to  soon  have 
apparatus  which  will  overcome  the  high 
resistance  of  submarine  cables  and  en- 

able him  to  send  a  photograph  6  by  7 
in.  from  London  to  New  York  in  12 
minutes. 

Eeference  to  the  diagram  will  make 
the  following  general  description  plain 
to    our    readers:     The  photograph 

that  particular  part  of  the  photograph 
over  which  it  passes. 

Inside  the  cylinder  is  some  seleni- 
um, which  transmits  electrical  current 

in  proportion  to  the  intensity  of  the 

light  brought  to  bear  on  it.  The  selen- 
ium transmits  current  more  rapidly  in 

bright  light  and  less  rapidly  as  the 
light  decreases.  The  selenium  is  con- 

nected with  the  wire  over  which  the 

photograph  has  to  be  transmitted. 
The  receiving  apparatus  consists  of 
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G/a^s  Cylinder  on  which  ml  Plague  of  Selenium AS  /o/zteo'  //,<>  /fto/q^a/**^  f,/,r to  be  transmitted 
Tetegrap/, 

1  ^-i 
Vmromnnnr— -=p — ^  *  = 

Cylinder  carrying  film to  receive  image 
Battery 

1* 

<Sot/ice  of  Light Nernsl  Lam/. 

Pr/am  deflecting  the  rays 
on  A>  the  Se/enium  p/aquo 
  TRANSMITTER  

RECEIVER 

Diagram  of  the  Korn  Transmitter 

an  electrical  Nernst  lamp  placed  in- 
Jside  a  glass  cylinder  covered  with  sensi- 

tized paper.  The  lamp  burns  more  or 
less  brightly  according  to  the  varying 
current  transmitted  through  the  selen- 

ium at  the  other  end  of  the  wire.  It 
thus  reproduces  the  exact  shade  of  the 
original  photograph,  provided  that  the 
cylinders  at  each  end  of  the  wire  re- 

volve at  exactly  the  same  speed.  The 
revolution  of  the  cylinders  is  regulated 

so  that  speed  is  identical  at  both  ends. 
Professor  Korn  was  born  in  1870  at 

Breslau  and  studied  at  Leipsic,  Berlin 
and  Paris.  For  11  years  past  he  has 
been  professor  in  Munich.  His  first 
public  announcement  of  the  transmit- 

ting apparatus  was  made  three  years 
ago,  at  which  time  the  pictures  were 
blurred  and  uncertain.  He  has  worked 
constantly  ever  since  and  his  pictures 
now  are  clear  and  accurate. 

<j£ 

A  GEARED  LOCOMOTIVE 

Where  ordinary  locomotives  are  not 
suitable  for  hauling  timber,  ore  cars, 
or  for  other  similar  service  on  steep 
grades,  uneven  track  and 
sharp  curves,  the  geared 
locomotive  is  often  used. 

Unlike  most  locomo- 
tives, the  engine  is  lo- 

cated near  the  center  and 

operates  a  longitudinal 
shaft,  provided  with  uni- 

versal joints  similar  to 
those  in  an  automobile. 

The  power  is  transmitted 
to  the  first  and  last  pair 
of  wheels  by  2  to  1  bevel 
gears  driven  by  the  longi- 

tudinal shaft,  the  second 
and  third  pair  of  wheels 
receiving  power  by 
means  of  connecting  rods 
as  shown  in  the  illustration.  The  en- 

gine is  of  the  opposed  type  and  re- 
volves twice  to  every  revolution  of  the 

drivers.  This  gives  it  great  tractive 
force,  and  as  the  entire  weight  of  the 
locomotive  rests  on  the  drivers,  slip- 

ping is  reduced  to  a  minimum.    It  is 

said  that  the  tractive  force  of  the  loco- 
motive shown  in  the  illustration  and 

which  weighs  52  tons  is  double  that  of 
an  ordinary  locomotive  of  the  same 
weight. 

Powerful  but  Ugly 

A  new  food  prepared  from  kelp,  a 
long,  slimy,  tubular  sea  plant,  has  been 
placed  on  the  market.  The  prepara- 

tion is  made  into  confections,  jams, 

preserves,  marmalades,  sweet  and  sour 
pickles  and  citron.  The  food  is  called 
seatron. 
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PHOTOGRAPHING  WITHOUT  PLATES 

A-  short  time  ago  I  was  entirely  out 
of  photographic  plates  and  wishing  to 
get  some  pictures  of  some  snow  scenes 
I  thought  of  putting  regular  artificial 
light  printing  paper  in  the 
place  of  the  regular  plate. 
Well,  it  certainly  worked 
fine.  I  enclose  a  negative ; 
also  a  proof  made  from  it. 
This  is  not,  of  course,  a 
beautiful  picture  by  any 
means.  My  reason  for 
taking  this  is  because  I  did 
some  wiring  at  this  box 
this  summer  and  hence  es- 

pecially interested. 
By  experimenting  with 

the  paper  I  found  that  if 
the  back  of  the  paper  were 
covered  with  a  small 
amount  of  lard  or  oil  and 
this  allowed  to  soak  in  just 
before  printing  that  it 
would  render  the  paper  al- 

most transparent  and  a 
print  could  be  made  by  this  process  in 
about  one-third  of  the  time  the  other 
would  take.  After  the  oil,  or  whatever 
is  used,  has  soaked  in  pretty  thor- 

oughly a  soft  cloth  or  blotter  must  be 
used  to  wipe  off  all  surplus  oil.  Great 
care  must  be  taken  so  as  not  to  allow 
any  of  the  oil  to  come  on  the  face  of 
the  negative,  because  when  this  is 
placed  for  printing  the  oil  or  lard  will 
get  on  the  printing  paper  and  will  keep 
it  from  toning,  the  same  as  in  handling 
the  paper  with  the  hands  if  they  are 
moist. 

The  best  exposure  is  a  minute  and 
ten  seconds  with  a  wide  open  top.  The 
paper  may  be  of  any  standard  grade 
of  lamplight  printing  paper.  You  will 
probably  notice  the  brownish  tint  on 
the  one  I  am  sending;  this  is  due  to 
the  developer  being  old.  I  have  some 
better  ones,  but  they  are  pasted  in  a 
book.  The  advantage  over  plates  is 
this:  They  can  be  loaded  in  the  plate 
holder  in  daylight;  that  is,  not  too 
bright,  but  should  be  loaded  under  a 
yellow  or  subdued  light.    Then  they 

may  also  be  developed  in  the  same 
light.  In  printing  the  picture  the  film 
side  of  the  paper  should  be  placed 
against  the  printing  paper  the  same  as 

Picture  Made  Without  a  Plate 

with  plates.  Of  course,  pictures  of 
this  kind  are  not  practical  except  for 
time  exposures  out  of  doors.  But  this 
is  a  more  convenient  way  of  having  the 
negatives,  and,  what  is  better,  they 
are  a  whole  lot  cheaper. — Stewart  H. 
Leland,  Lexington,  111. 

WRECK  OF  WRECKING  TRAIN 

A  wrecking  train  on  a  Michigan  rail- 
road, while  running  at  50  miles  an 

hour  to  reach  a  wreck,  was  itself 
wrecked  by  going  through  a  bridge,  and 
down  40  ft.  into  a  river  20  ft.  deep. 
The  car  containing  the  crew  of  11  men, 
who  were  asleep,  landed  on  top  of  other 
cars,  and  the  occupants  all  escaped 
drowning  by  climbing  out  through  the 
end  of  the  car.  Strange  to  say,  none 
of  them  was  seriously  injured.  Six 
cars,  including  the  75-ton  hoisting 
crane  went  down,  but  the  locomotive, 
which  was  pushing  the  train,  did  not, 
being  derailed  and  hanging  partly 
over  the  break. 
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FOOTBALL  ON  ROLLER  SKATES 

A  new  English  sport  is  football  on 
roller  skates.  The  Illustrated  London 

News  says:  Football  on  roller  skates 
was  inaugurated  recently  for  men  at 
Brighton  skating  rink,  and  the  pastime 
was  very  soon  taken  up  by  women. 
The  game  is  played  six  a  side;  there 
^re  three  forwards,  two  backs,  and  a 

goalkeeper.-  The  goals  are  6  ft.  high 
and  7  wide,  and  the  regulation  foot- 

ball is  used,  with  a  little  over  a  pint 
of  water  in  it  to  keep  the  ball  from 

FREIGHTER  "COLE"  LARGEST 
LAKE  SHIP 

The  largest  fresh  water  vessel  in  the 
world  this  month  is  the  "Thomas  F. 
Cole,"  launched  at  Detroit.  It  secures 
the  title  by  being  five  inches  longer 
than  605  ft.  which  is  the  length  of  each 
of  two  other  lake  freighters  which  will 
go  into  service  at  the  same  time  this 
season.  When  seen  at  a  distance  none 

but  experts  can  distinguish  the  extra 
five  inches  that  make  the  vessel  rank 
first  in  size. 

'Hustling  is  Allowed,  But  Not  Charging' 

rising.  Twelve  feet  in  front  of  each 
goal  is  drawn  the  penalty  line.  Down 
each  side  run  the  boundaries.  When 

the  ball  gets  into  touch  it  is  not  thrown 
in,  but  is  placed  on  the  boundary  line, 
and  pushed  into  play  with  the  side 
of  the  foot.  Hustling  is  allowed,  but 
not  charging.  Outside  his  own  pen- 

alty area  the  goalkeeper  must  not  han- 
dle the  ball.  Two  minutes  is  allowed 

to  repair  skates. 
The  game  is  fast  and  furious  and 

creates  great  excitement. 

FIRST  AMERICAN  WINTER  BAL- 
LOON FLIGHT 

The  first  winter  balloon  flight  un- 
dertaken in  this  country  was  made  at 

Pittsfield,  Mass.,  January  25,  by  Leo 
Stevens  and  Capt.  Lovelace.  The 
ascent  was  made  at  3 :10  p.  m.  with 

temperature  reading  14°  above  zero. At  3,500  ft.  the  instruments  recorded 

25°  below  zero,  and  fearing  death  from 
freezing  a  descent  was  made,  landing 
two  miles  from  the  starting  point. 
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PUMPING  WATER 
FROM  COAL  MINES 

The  cost  of  anthracite  is  always 
more  or  less  affected  by  the  500,000,000 
gal.  of  water  that  is  pumped  out  of  the 
Pennsylvania  mines  every  day.  The 
1,000  powerful  engines  deliver  from 
mine  bottom  to  surface  500,000  gal.  of 
water  a  minute.  In  1905  the  average 
pumped  out  per  day  was  633,000,000 

gal. 

TROLLEY  SLEEPING  CARS 

Trolley  sleeping  cars  are  now  in  reg- 
ular service  on  interurban  lines  in  Illi- 
nois connecting  two  large  cities  150 

miles  apart.  The  cars  differ  from  the 
conventional  sleeper  in  having  revolv- 

ing chairs  instead  of  cross  seats,  which 
make  the  lower  berth,  and  in  wooden 
roller  curtains  which  come  up  out  of 
the  floor  to  form  partitions,  with  18 
in.  between  the  berth  and  the  parti- 

tion in  which  to  dress.  Each  parti- 
tion has  a  cloth  curtain-door.  There 

is  nothing  unusual  about  the  upper 
berths ;  passengers  clamor  for  them 
just  about  the  same  as  on  steam  lines. 
The  cars  are  56  ft.  long  and  weigh  50 
tons  each,  accommodating  only  20  pas- 

sengers. The  service  is  already  in 
considerable  demand. 

Trolley  Sleeping  Car 
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EXHIBITION  BY 
FRENCH  FIREMEN 

At  the  international  gathering  of 
firemen  at  Milan  the  rope  climbing  ac- 

Rope  Climbing  Test 

complishments  of  the  French  attracted 
much  attention.  A  lofty  wooden  struc- 

ture was-  erected  to  represent  a  tall 
building,  and  up  the  side  of  this  the 
Paris  firemen  climbed  on  ropes  with 
great  rapidity  and  daring. 

WINS  WATER  WALKING  BET 

Captain  Oldrive  won  in  his  novel  un- 
dertaking of  walking  on  the  water  from 

Cincinnati  to  New  Orleans,  a  distance 
of  1,600  miles,  in  45  days.  The  prize 
was  $5,000,  and  he  had  45  minutes  to 
spare.  His  wife  accompanied  him  all 
the  way  in  a  rowboat.  He  used  shoes 
made  of  cedar  4  ft.  5  in.  long,  5  in. 
wide  and  7  in.  deep,  fitted  with  hinged 
webs  like  a  duck's  foot. 

The  effective  range  of  torpedoes  is 
increasing,  and  is  now  from  3,500  to 

4,000  yd. 
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A  SECOND  TOWER  OF  BABEL 

When  the  Eiffel  tower  was  com- 
pleted in  1889  there  arose  in  England 

a  popular  demand  to  go  the  French 
one  better,  and  it  was  decided  to  build 

a  tower  which  should  make  Mr.  Eiffel's 
tower  look  like  a  pigmy  in  comparison. 
Money  was  raised,  a  company  formed, 
and  the  work  begun  on  a  grand  scale. 
The  English  tower  was  to  be  1,200  ft. 
high,  and  at  various  levels  was  to  con- 

tain museums,  theatres,  restaurants  and 
many  other  places  of  amusement. 

The  location  selected  was  Wumbley 
and  four  years  was  allowed  for  its 
completion.  When  the  vast  structure 
reached  the  first  landing,  150  ft.  above 
the  ground,  all  of  a  sudden  public  in- 

terest ceased,  and  no  more  money  could 
be  secured  to  continue  the  work.  For 
16  years  the  massive  framework  has 
stood  as  a  monument  of  excited  folly, 
and  now  it  is  being  wrecked  for  what 
salvage  there  may  be  in  the  steel. 

An  English  Folly 

MILLIONS  OF  HORSEPOWER 
IN  UNITED  STATES 

To  make  the  wheels  go  around  in  all 
the  mills  and  factories  in  the  United 
States  more  than  15,000,000  hp.  are 
required  every  day,  which  is  growing 
some  when  compared  with  a  total  of 
2,346,000  in  1870.  The  increase  for 
the  five  years  ending  1905  was  39  per 
cent.    In  that  year  the  division  was : 

Owned —  Horsepower. 
Steam   10,664,560 
Gas    289,514 
Water   1,647,969 
Electric    1,138,208 
All   other   91,784 
Rented,  miscellanies   632,905 

Total  in  use,  1905   14,464,940 
Even  these  figures,  large  as  they  are, 

must  be  considerably  under  the  actual, 
for  many  power  asers  are  at  remote 
points,  where  the  census  man  seldom visits. 

It  is  interesting  to  note  the  increase 
during  the  10  years  from  1890  to  1900 
in  the  following  powers  : 
Steam  power  increased   77.7  per  cent 
Gas  engines  increased.  .  .  1,408.9  per  cent 
Water  power  increased   15.9  per  cent 
Electric  increased  1,895.4  per  cent 

Steam  power  shows  an  increase  of 
77.7  per  cent  for  the  10  years  ending 
1900,  but  it  is  a  smaller  gain  by  31.9 
per  cent  than  for  the  previous  10  years. 
When  the  census  of  1910  is  taken  the 

gas  engine  will  doubtless  show  another 
big  advance  and  steam  a  corresponding 
loss. 

The  gold,  silver,  lead,  copper  and 
zinc  mines  of  Colorado  produced 

$50,000,000  during  1906. 
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This  stern-wheeler  was  built  in  England,  taken  apart,  shipped  to  Terra  del  Fuego,  and 
reassembled  there.     It  is  used  in  dredging  gold. 

ELECTRIC  FANS  FOR  FURNACES 

A  novel  application  of  electric  fans 
has  been  made  the  past  winter  with 
satisfactory  snccess  in  connection  with 
hot  air  furnaces  in  residences.  One 
section  of  the  cold  air  duct  leading 
from  outdoors  is  made  of  17-in.  pipe, 
and  in  this  is  placed  a  16-in.  electric 
fan.  The  fan  is  of  the  ordinary  sum- 

mer type  and  runs  from  the  same  sup- 
ply which  lights  the  house,  the  expense 

being  about  one-half  cent  per  hour 
while  running.  Its  use  is  only  neces- 

sary, however,  when  heating  the  house 
early  in  the  morning,  or  during  very 
windy  or  extremely  cold  days.  When 
the  fan  is  in  motion  it  forces  a  great 
supply  of  air  into  the  heating  chamber 
of  the  furnace,  and  from  there  through 
the  various  pipes  to  all  the  registers 
in  the  house.  The  cost  of  installation 

is  trifling,  it  will  last  for  many  years, 
and  insures  plenty  of  fresh,  hot  air  in 
any  room  at  any  time.  A  furnace  ex- 

pert says  that  with  the  fan  system 
much  smaller  warm  air  pipes  can  be 
used  and  still  secure  abundant  heat. 

AIR  BRAKES  FOR  AUTOS 

Air  brakes  may  replace  the  present 
method  in  general  use  on  automobiles, 
the  compression  being  secured  direct 
from  the  motor  cylinders  without  the 
use  of  any  compression  machinery.  It 
is  estimated  that  approximately  one- 
tenth  of  the  engine  power  of  a  car 
would  be  required  to  work   the  com- 

pressor. By  the  direct  method  this  loss 
would  be  entirely  eliminated. 

The  dimensions  of  brake  cylinders 
for  cars  of  the  heavier  type  have  been 
estimated  as  follows: 
6,000  pounds  5      in.  diam.  x  12  in.  long 
5,000  pounds  4Y2  in.  diam.  x  12  in.  long 
4,000  pounds  4      in.  diam.  x  12  in.  long 
3,000  pounds  3%  in.  diam.  x  12  in.  long 
2,000  pounds  3      in.  diam.  x  12  in.  long 

 ♦  ♦  ♦  
TREE  STOOD  WITHOUT  ROOTS 

In  Tasmania,  Australia,  a  large  gum 
tree  was  to  be  cut  down  and  the  work- 

men sawed  across  the  trunk  two  feet 
above  the  ground.  When  the  cut  was 
finished  the  tree  slipped  off  the  base, 
but  instead  of  falling  remained  upright 
as  shown  in  the  illustration.  It  re- 

mained m  this  remarkable  position  for 
several  days  until  a  windstorm  toppled 
it  over.  The  stump  will  be  seen  at  the 
right  of  the  picture  which  is  repro- 

duced from  a  photograph  taken  by  the 
editor  of  the  Australian  Traveler. 

— p_ — „_ 

The  Rootless  Tree 
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PHOTOGRAPHING  THE  VOICE 

The  voice  camera,  by  means  of  which 
speech  is  recorded  photographically  in 
wave-like  lines,  was  made  possible  by 
the  high-speed  telegraph  system  de- 

scribed in  Popular  Mechanics  for 
April,  1905.  By  this  system  writing 
is  recorded  telegraphically  at  the  rate 

Record  Produced  by  Human  Voice 

of  40,000  words  per  hour,  against  the 
Morse  instruments'  400. 

In  photographing  the  voice  a  micro- 
phone is  substituted  for  the  transmitter 

and  the  vibrations  cause  a  mirror  in 
the  receiver  to  oscillate,  while  the  tones 
are  reproduced  on  paper  in  such  a  way 
as  to  indicate  the  quality  of  the  speak- 

er's voice:  black  and  strong  for  a 
strong  voice ;  small  and  fine  for  a  weak 
voice.  The  instrument  will  be  useful 

in  testing  voices  and  also  in  showing 
their  development  under  cultivation. 

Another  adaptation  of  the  system  is 
its  use  in  conjunction  with  a  vibrator 
which  makes  vowel  sounds  audible  to 

the  deaf.  The  possibilities  of  the  appa- 
ratus in  this  field  are  unlimited  and 

its  practical  efficiency  has  already  been 
demonstrated  in  the  case  of  ̂ several 
deaf  and  dumb  persons. 

MAKING  CLIMATE  TO  ORDER 

The  Colorado  river  wras  again  re- 
turned to  its  original  channel  on  Feb- 

ruary 11.  If  it  stays  there  the  Salton 
Sea,  covering  2,800  square  miles,  will 
in  a  few  years  dry  up  and  the  inun- 

dated land  be  again  recovered.  The 
evaporation  from  the  sea  during  the 
past  six  months  has  caused  a  startling 
change  in  climate,  rain  and  snow  fall- 

ing over  vast  areas  which  for  centuries 

have  been  dusty  deserts.  Even  Death 
Valley  has  had  copious  rains,  which  if 
continued  would  soon  make  it  inhabi- 

table. People  whose  land  is  above 
high  water  mark  want  the  sea  perpetu- 
ated. 

The  interesting  demonstration  of  a 
changed  climate  bears  out  the  predic- 

tions of  French  engineers  who  want 
to  cut  canals  and  let  the  waters  of  the 
ocean  in  upon  the  Sahara  Desert,  with 
view  to  changing  the  climate  of  all 
northern  Africa  and  making  tillable 
millions  of  acres  which  are  now  worth- 

less desert. 

DOORYARD  GOLD  MINING  IN 
SIBERIA 

At  the  Orsk  gold-fields  in  Siberia 
the  peasants  mine  the  gold  in  their 
own  yards.  Our  illustration,  from  the 
Illustrated  London  News,  shows  them 

eagerly  at  work,  though  the  tempera- 
ture registers  20°  E.  below  zero 

(—13°  F.). 

These  prospectors  are  called  "trib- 
utors."  They  may  sink  shafts  wherever 
they  like,  provided  they  go  down  no 
further    than    water-level  (usually 

Primeval  Mine  Hoist 
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Peasants  Mining  Gold  in  Front  of  Their  Huts 

about  60  ft.),  treat  all  quartz  extract- 
ed at  the  mill  of  the  ground  landlord, 

and  sell  all  gold  extracted  to  him  at  a 
rate  previously  fixed.  The  rate  leaves 
a  fair  profit  for  the  peasant  and  a  good 
one  for  the  landlord.  No  charge  is 
made  for  the  use  of  the  mill  and  the 

"tributors"  frequently  make  fortunes. 

CORRUGATED  SKIN  FOR 
URE  BOATS PLEAS= 

A  patent  has  been  granted  on  a  novel 
feature  in  boat  construction.  The 
Motor  Boat  says:  In  boats  built  on 
the  new  system  the  skin  may  be  in  two 
or  more  thicknesses,  the  inner  being 
corrugated  and  fitted  transversely  from 
gunwale  to  gunwale  over  the  keel.  This 
corrugated  inner  skin  corresponds  to 
the  usual  inner  framing  and  renders 
it  unnecessary.  This  inner  planking 
is  covered  with  a  fabric  saturated  with 

a  water-proof  solution  and  on  it  is 
worked  one  or  more  diagonal  skins  of 
light  veneer,  according  to  the  strength 
required.  The  outer  skin  is  worked 
longitudinally  in  narrow  strips  similar 
to  the  well-known  packed  form  of  con- 

struction, the  joints  being  filled  with  a 
water-proof  solution  and  forced  to- 

gether under  heavy  pressure.  When 
this  is  smoothed  down  the  outer  skin 

is  practically  seamless.  The  whole 
structure  is  fastened  together  with  cop- 

per rivets  and  burrs.  Where  it  is  de- 
sired to  have  an  especially  smooth  ex- 

terior finish,  the  outer  surface  is 
roughened  and  covered  with  an  elastic 

Corrugated  Skin 

cement.  Upon  this  another  layer  of 
fabric  is  stretched  and  rolled  into  place 
with  hot  irons.  Two  or  three  coats  of 

paint  on  this  surface  produce  an  abso- 
lutely smooth  finish  without  the  possi- 

bility of  leak  or  deterioration  from  the 
weather. 

Automobiles  are  getting  to  be  quite 

handy.  The  latest  accessory  is  an  elec- 
tric cigar  lighter  which  is  guaranteed 

to  work  in  a  hurricane. 



436 POPULAR  MECHANICS 

QUEER  LOCOMOTIVES  IN  BOLIVIA CHINA  SHEETS  INSTEAD  OF 
WALL  PAPER 

The  Siamese-twin  effect  illustrated 
in  the  picture  is  the  result  of  a  definite 
purpose,  and  not  as  might  well  be 
imagined,  a  freak  locomotive  made  to 
pull  itself  apart.  This  type  of  en- 

gine, built  in  England  for  the  Bolivian 
Railways,  is  so  constructed  on  account 
of  the  terrific  grades  which  frequently 
are  as  steep  as  1  ft.  in  35.  Under  such 
conditions  if  a  single  boiler  of  neces- 

sary length  was  used  all  the  water 
would  frequently  be  at  one  end  or  the 

The  perfection  of  a  method  of  manu- 
facturing porcelain  in  large  sheets  one 

inch  thick  is  announced  in  England. 
The  sheets  can  be  decorated  to  order 
in  any  desired  design  and  then  glazed 
by  firing.  When  placed  on  the  walls 
of  rooms  the  effect  is  said  to  be  beauti- 

ful, and  of  course  the  material  is 
highly  sanitary.  This  would  obviate 
for  all  time  redecorating,  wall  paper- 

ing and  spring  house  cleaning,  and  de- 

Courtesy  The  Locomotive,  1 
Built  This  Way  on  Account  of  Grades 

other  of  the  boiler,  with  disastrous  re- 
sults. Hence  the  Fairlie  type,  as  it  is 

known,  was  designed,  using  two  boil- 
ers, each  fired  independently  of  the 

other.  The  machine  is  really  two 
small  complete  locomotives  backed  to- 

gether and  connected  permanently. 
The  water  tanks  are  on  each  side  be- 

low the  cab  floor;  the  coal  storage  is 
in  the  side  tanks  above. 

The  center  line  of  the  boilers  is  only 
4  ft.  10^  in.  above  the  fails;  the  track 
gauge  is  2  ft.  6  in.;  the  drivers  are  2 
ft.  6  in. ;  cylinders,  12-|  in.  by  16-in. 
stroke ;  diameter  of  boilers,  3  ft.  5 J  in. ; 
length  of  boiler  tubes,  9  ft.  3f  in. ; 
rigid  wheel  base,  6  ft. ;  total  wheel 
base,  29  ft.  4J  in. ;  boiler  pressure,  160 
lb. ;  weight,  52  tons. 

prive  the  lady  of  the  house  of  the  two 
grandest  events  of  the  year. 

The  china  is  made  of  a  mixture  of 

ground  Cornish  clay  and  French  flint 
boulders,  and  can  be  sold  for  $2.50  per 

square  yard. 

EIFFEL  WIRELESS  STATION 

The  French  army  has  been  experi- 
menting with  the  Eiffel  Tower  as  a 

wireless  station  with  such  excellent  re- 
sults the  government  has  decided  to 

make  it  a  permanent  station.  It  thus 
becomes  the  highest  station  in  the 
world,  although  other  stations  are  in 
operation  at  greater  altitudes.  Mes- 

sages have  been  exchanged  with  Berlin 
and  other  cities. 

A  certain  sign,  not  an  advertisement,  which  you  have  all  seen  many  times  and  consisting  of  only 
six  words  earned  the  man  who  first  wrote  it,  $1,000  a  word.  Do  you  know  what  it  is?  If  not,  the 
May  number  of  Popular  Mechanics  will  tell  you. 



POPULAR  MECHANICS 
437 

Coloring  Metals Repairing  Broken  Hammers 

Dissolve  4  oz.  hyposulphite  of  soda 
in  1-J  pt.  water  and  then  add  a  solu- 

tion of  1  oz.  acetate  of  lead  in  1  oz. 
water.  Place  articles  to  be  colored  in 
the  mixture  and  heat  gradually  to  the 
boiling  point.  Iron  is  given  the  color 
of  blue  steel,  zinc  becomes  bronze  and 
copper  or  brass  becomes,  successively, 
yellowish,  red,  scarlet,  deep  blue,  blue, 
light  blue.  By  substituting  sulphate 
of  copper  for  the  acetate  of  lead  in 
preparing  the  solution,  brass  becomes 
first  of  a  fine  rosy  tint,  then  green  and 
lastly  of  an  iridescent  brown  color. — 
Contributed  by  A.  G.  Wareham,  Wa- 

terloo, Ind. 

How  to  Make  a  Dike 

In  placing  a  dike  or  dam  on  the  side 
of  a  hill  or  on  a  level  surface  it  is  well 

to  prepare  the  surface  before  building 
by  ploughing  furrows  on  the  surface  to 
receive  the  bank  and  throwing  the  dirt 
so  it  will  not  fill  the  adjacent  furrow 

Correct  Construction  of  Dike 

but  lie  on  top  as  indicated  by  the  black 
portions  in  the  accompanying  sketch. 
This  will  usually  prevent  the  water 
seeping  through  unless  the  earth  is 
very  porous  or  sandy,  when  it  will  be 
necessary  to  apply  a  layer  of  clay  on 
the  bottom  and  sides  of  the  ditch. — 
Contributed  by  Geo.  G.  McVicker, 
Xorth  Bend,  Neb. 

In  many  cases  hammers  which  have 
been  broken  can  be  repaired  and  made 
to  give  good  service.  When  cracked 
diagonally,  as  shown  at  Fig.  1,  the  re- 

Repairs  for  Broken  Hammer 

pair  can  easily  be  made  by  drilling  for 
a  small  bolt,  as  indicated  by  the  dotted 
lines.  When  the  pene  becomes  broken, 
as  shown  in  Fig.  2,  a  quick  repair  can 
be  made  by  drilling  and  tapping  to  re- 

ceive a  steel  screw,  which  should  be 
ground  rounded,  as  shown.  When  the 
head  of  a  hammer  comes  off  and  noth- 

ing else  will  hold  it  on,  the  scheme 
shown  in  Fig.  3  is  a  good  one.  Drill 
a  hole  at  A  and  drive  in  a  steel  pin. — 
Contributed  by  W.  E.  J.,  Walden,  N.  Y. 

Safe  Flash  Powder 

A  safe  flash  powder  which  cannot  be 
ignited  either  through  friction  or  a 
blow  consists  of  10  parts  magnesium 
and  10  parts  anhydrous  chrome  alum. 
Two  parts  of  aluminum  can  be  substi- 

tuted for  the  same  amount  of  the  mag- 
nesium, if  desired.  The  powder  will 

burn  more  slowly  if  silicic  acid  or  pow- 
dered glass  is  added. — From  Photo- 

graphische  Rundschau,  Vol.  20. 

A  green  color  may  be  given  wood- 
work by  dissolving  verdigris  in  vinegar 

and  applying  hot. 
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Heating  Water  by  Gas 

Gas  heaters  for  heating  domestic 
water  supplies  are  very  convenient  and 
the  cost  of  operating  is  not  very  large, 
especially  when  natural  gas  is  used. 
The    illustration,    from    the  Metal- 

Pig-  1  Fig.  2 
Gas  Burner  for  Heating       Gas  Heater  with 

Range  Boiler.  Thermostat  In  Boiler. 

Two  Methods  for  Heating  Domestic  Water  Supply 

Worker,  shows  the  two  types  commonly 
used.  The  horseshoe  burner,  Fig.  1,  so 
called  on  account  of  its  shape,  is  a 
simple  gas  burner  placed  about  5  in. 
below  the  bottom  of  the  boiler. 

It  heats  the  water  by  burning  direct- 
ly up  against  the  bottom  of  the  boiler, 

but  is  objectionable  because  it  will  in 
time  burn  out  the  boiler  bottom,  is 
very  slow  in  heating  the  water  and  is 
wasteful  of  gas.  Nevertheless  this 
burner  has  a  considerable  popularity 
because  of  the  convenience  with  which 
it  can  be  connected  without  interfering 
with  the  regular  boiler  connections. 

Then  there  is  the  coil,  or  the  round 
cast  heater,  made  to  connect  up,  as 
shown  in  Fig.  2.  The  return  pipe 
from  the  bottom  of  the  boiler  is  con- 

nected to  the  bottom  of  the  heater,  and 
the  circulation  pipe  from  the  top  of 
the  heater  is  connected  to  a  tee  in  the 

hot  water  supply  pipe  in  top  of  the 
boiler.  This  can  be  run  as  a  non-auto- 

matic heater,  or  it  can  be  made  auto- 
matic by  the  use  of  a  thermostat,  as 

indicated.  This  thermostat,  which  is 
made  expressly  for  this  work,  consists 
of  a  brass  tube  inside  of  which  is  a 

porcelain  tube,  arranged  so  that  it  can 
be  set  to  operate  at  any  desired  tem- 

perature. This  tube  expands  upon  be- 
ing heated  and  closes  off  the  supply 

of  gas  to  the  burner.  As  soon  as  the 
water  falls  below  a  certain  temperature 
this  tube  contracts  and  opens  the  gas 
valve,  which  allows  gas  to  flow  to  the 
heater,  where  it  is  ignited  by  the  pilot 

light. 

Hiding  Fine  Cracks  in  a  Wall 

To  hide  fine  cracks  in  a  wall  use 

plaster  and  whiting,  mixed  with  glue 
size,  says  the  Master  Painter.  Brush 
the  mixture  well  into  the  wall  so  that 
the  cracks  are  filled  full,  and  when 
dry,  smooth  off  lightly  with  sandpaper. 

Coupling  Converted  Into  Pulley 

Some  time  ago  in  a  shop  where  I 
was  employed  they  had  a  large  room 
fillci  with  various  machines  run  by  a 
single  line  shaft.  The  countershaft  of 
one  machine  was  in  line  with  a  flange 
coupling  on  the  main  shaft  and  as  the 
other  machines  prevented  its  being 
moved  to  one  side,  the  belt  was  put  on 
the  coupling.   The  machine  was  driven 

Coupling  Converted  Into  Pulley 

successfully  in  this  way  except  that 
the  speed  was  too  low,  which  made 
it  necessary  to  lag  up  the  coupling  as 
shown  in  the  drawing.  A  piece  of 
band  iron,  A,  \  in.  thick  was  bent  in  a 
circle  as  shown  and  drilled  at  B  to 
allow  fastening  with  bolts.  A  number 
of  hardwood  blocks,  C,  were  screwed 
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to  the  band,  the  screws  being  counter- 
sunk flush  with  the  band,  which  was 

then  placed  on  the  coupling  and  tight- 
ened up. — Contributed  by  Alfred  S. 

Cromer,  466  E.  Buchtell  Ave.,  Akron, 
Ohio. 

Repairing  Brasses 

An  engineer  recently  observed  that 
one  of  the  brasses  on  the  crank  of  his 
engine  was  cracked  as  shown  at  A.  No 
new  brasses  were  at  hand,  and  as  the 
plant  operated  day  and  night  it  was 
absolutely  necessary  that  something  be 
done  so  that  the  engine  could  be  put 
into  operation.  It  was  finally  decided 
that  the  best  method  of  procedure  was 
to  drill  three  holes  in  each  side  of  the 

crack  and  tap  the  same.  A  piece  of 
steel  plate  was  then  cut  out  and  fitted 
to  the  brasses  as  shown  at  B.  Holes 
were  drilled  in  this  plate  to  line  up 
with  those  already  in  the  brass,  says  the 

Engineers'  Review,  but  purposely drilled  nearer  to  the  center  in  order  to 

bring  the  two  parts  of  the  brass  close 
together.  Screws  were  then  threaded 
in  place  and  headed  over  to  prevent 
their  working  loose. 

Emergency  Repair  for  Brasses 

Babbitt  metal  was  next  melted  and 
poured  into  the  brass,  the  old  babbitt 
having  been  removed,  a  piece  of  shaft 
slightly  smaller  than  the  crank-pin  be- 

ing used  to  run  the  babbitt  against  on 
the  inside.  The  babbitt  was  then 

turned  out  in  a  lathe  to  fit  the  pin. 
These  brasses  were  used  until  new  ones 

could  be  secured,  and  are  now  being 
kept  in  case  of  an  emergency. 

Electric  Rotation  Indicator 

This  device  will  give  an  alarm  when 
the  machine  to  which  it  is  attached 

stops  running.  In  the  illustration  A  is 
the  end  of  a  shaft  on  the  machine,  B 
is  the  bearing  and  C  is  a  piece  of  brass 
fastened  to  the  bearing  by  means  of  a 

piece  of  hard  rubber  or  other  insulat- 
ing material.  The  end  of  the  shaft  ib 

threaded  to  receive  a  f-in.  steel  rod,  D, 

Rotation  Indicator  Applied  to  End  of  a  Shaft 

which  should  be  run  true  with  the 
shaft.  The  brass  flange,  E,  is  loose  on 
the  rod  and  the  brass  collar,  F,  is  at- 

tached by  means  of  set-screws. 
The  steel  springs,  G  G,  which  may 

be  made  from  an  old  clock  spring,  are 
attached  to  both  collar  and  flange  and 
support  the  brass  weights,  H  H,  which 
revolve  with  the  shaft.  The  centri- 

fugal force  thus  produced  will  draw 
the  flange,  E,  away  from  the  contact, 
C,  while  the  machine  is  running,  but 
as  soon  as  it  stops  the  springs  will  force 
the  flange  against  the  contact  and  ring 
an  electric  bell.  One  wire  from  the 

bell  should  be  attached  to  the  binding- 
post  and  the  other  should  be  grounded 
to  the  machine.  If  desired  the  electric 

bell  may  be  replaced  with  small  gal- 
vanometers or  other  indicating  devices 

running  to  each  machine. — Contributed 
by  W.  M.  Brown,  Philadelphia,  Pa. 

It  is  reported  the  Southern  Pacific 
will  electrify  250  miles  across  the  des- 

ert from  Reno,  Nev.,  to  Carlin.  Four 
water  power  plants  on  the  Truckee 
river  will  supply  the  current. 
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Low  Fuel  Alarm  for  Gasoline 

Engine 

This  device  is  applicable  to  either 
motor  boats  or  stationary  gasoline  en- 

gines and  is  designed  to  give  an  alarm 
when  the  fuel  becomes  nearly  ex- 

hausted.  The  alarm  is  given  by  means 

Low=Level  Alarm  for  Gasoline  Tank 

of  a  float  in  the  gasoline  tank,  which 
holds  an  electrical  contact  open  so  long 
as  there  is  plenty  of  fuel  in  the  tank, 
but  allows  it  to  close  when  the  level 
becomes  too  low,  thus  ringing  a  bell 
and  notifying  the  operator  before  the 
gasoline  is  entirely  exhausted. 

The  threaded  cap  of  the  gasoline 
tank  is  removed  and  an  internally 
threadcl  brass  flange,  A,  is  screwed  in 
its  place.  The  open  end  of  the  flange 
is  then  covered  with  .  a  sheet  rubber 

diaphragm,  B,  held  to  the  flange  by  a 
brass  ring,  C,  fastened  on  with  screws. 
The  float,  D,  is  made  of  cork  or  other 
light  material  and  is  fastened  to  a 
steel  rod,  E,  which  is  held  in  a  vertical 

position  by  the  guide,  F,  constructed 
of  heavy  wire  and  soldered  to  the 
flange.  The  rod,  E,  is  attached  to  the 
center  of  the  diaphragm  by  means  of 
two  nuts  and  washers,  as  shown,  and 
the  end  is  adjusted  to  hold  open  the 
contacts,  G,  thus  preventing  the  bell 
ringing  except  when  the  gasoline  be- 

comes too  low. — Contributed  by  Geo.  G. 
McVicker,  North  Bend,  Neb. 

Hanging:  Shelves  Made  From  Gas Pipe 

Shelves  constructed  of  gas  pipe,  as 
shown  in  the  accompanying  sketch,  are 
very  useful  for  storing  away  books, 
files  and  other  small  articles  and  pos- 

sess many  advantages  over  ordinary 
shelves  and  cabinets.  Shelves  con- 

structed in  this  manner  are  fireproof, 
neat  in  appearance  and  very  strong, 
besides  utilizing  considerable  room 
without  taking  up  any  floor  space.  The 
horizontal  pipes,  B,  may  be  \  in.  and 
the  vertical  pipes,  A,  f  in.  These 
should  be  fastened  to  the  ceiling  either 
with  ordinary  flanges  or  floor  fittings 
as  shown  at  C,  f  in.  by  \  in.  Tees 
are  used  at  D  and  may  also  be  used  at 
E  if  it  is  desired  to  allow  for  adding 
a  lower  shelf  in  the  future;  otherwise 

j  in.  by  -J  in.  ells  should  be  substi- tuted. If  the  articles  to  be  stored  are 
of  such  a  nature  that  there  is  danger 
of  their  falling  through  the  spaces  be- 

mmm  1 
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Suspended  Shelves  of  Gas  Pipe 

tween  the  horizontal  pipes,  boards  or 
wire  netting  may  be  fastened  across 
the  openings. — Contributed  by  W.  H., Chicago. 

When  varnishing  a  kalsomined  sur- 
face, treat  it  first  with  light  gelatine 

size. 
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How  to  Make  Soldering  Paste 

Soldering  paste,  says  the  Brass 
World,  has  now  come  into  extensive 
use  in  electrical  work  as  a  flux  for  sold- 

ering. This  has  been  brought  about 
by  the  requirements  of  the  electrical 
trade  that  in  certain  forms  of  solder- 

ing no  acid  shall  be  used.  For  solder- 
ing copper  wires  for  electrical  con- 

ductors, soldering  paste  is  almost  ex- 
clusively used.  It  has  also  entered 

other  fields  of  soldering,  particularly 
in  instances  where  spattering  and  cor- 

rosion are  objectionable. 
Soldering  paste  which  is  now  used 

in  the  electrical  trades  consists  of  a 

mixture  of  a  grease  and  chloride  of 
zinc.  The  grease  which  is  commonly 
used  is  a  petroleum  residue,  such  as 
vaseline  or  petrolatum.  Such  a  ma- 

terial is  about  right  in  consistency. 
The  proportions  which  are  used  are  as 
follows : 
Petrolatum   I  lb. 
Saturated  solution  chloride  of  zinc 

 i  oz.  (fluid) . 
The  use  of  petrolatum  instead  of 

vaseline  is  recommended.  While  they 
are  identical  in  composition,  the  name 

"vaseline"  is  registered  as  a  trademark 
and  commands  a  higher  price  on  this 
account.    Petrolatum  is  much  cheaper. 

The  chloride  of  zinc  solution  is  made 

by  dissolving  as  much  zinc  in  strong 
muriatic  acid  as  it  will  take  up.  An 
excess  of  zinc  should  be  present  and 
all  the  acid  neutralized.  This  will 

form  a  thick,  oily  solution.  The  petro- 
latum and  chloride  of  zinc  are  mixed 

and  thoroughly  incorporated  by  means 
of  a  mortar  and  pestle  or  by  vigorous 
stirring. 

The  advantage  of  this  soldering 
paste  lies  in  the  fact  that  it  does  not 
spatter  and  is  not  corrosive.  It  will 
be  found  excellent  and  is  now  exten- 

sively used. 

In  the  transmission  of  compressed 
air  a  loss  of  from  2  to  10  per  cent  re- 

sults from  pumping  the  air  from  the 
engine  room  instead  of  air  from  a 
cooler  place. 

To  Remedy  Poor  Draft  in  Large Chimney 

It  is  an  advantage 
to  have  a  little  too 
much  draft  in  a  stove 
or  furnace,  as  it  can 
always  be  reduced 
when  necessary,  but 
it  is  not  always  good 

to  have  a  large  chim- 
ney. A  correspondent 

of  the  Metal- Worker 
has    found    that  a 

1 —  large  chimney  gives 
Gives  Good  Draft  a  good  draft  with  a 

large  fire  but  a  very  poor  draft  with  a 
small  fire  and  recommends  the  con- 

struction shown  in  the  sketch  to  over- 
come difficulties  of  this  kind. 

A  Wabble  Saw  Kink 

The  wabble  saw  is  an  old  device,  but 
the  following  application  is  one  that 
is  not  generally  known.  In  this  case 
the  work  was  to  be  notched  out,  as 
shown  in  the  illustration,  which  made 

it  necessary  to  use  three  saws  instead 
of  one.  The  washers  between  the  saws 
were  made  of  babbitt  metal  and  were 
beveled  as  shown.  The  bottoms  of  the 
notches  were  not  perfectly  straight  but 
slightly  curved,  as  is  the  case  in  all 
wabble  saw  work,  but  the  curvature  in 

Wabble  Saw  Kink 
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this  case  was  so  small  as  to  be  almost 
unnoticeable.  In  order  to  hold  the 
work  in  position  while  using  the  saw 
a  bolt  was  pushed  up  through  the 
board  on  the  table  and  into  a  vertical 

hole  in  the  work. — Contributed  by  Ex- 
perimenter. 

Finishing  Brasswork 

Many  readers  have  doubtless  admired 
the  very  pretty  effect  of  mottling  seen 
on  shop-made  brass  instruments,  some- 

/  \ 

\  I 

Fig.  3 

>  2 

For  Mottling  the  Surface  of  Brasswork 

thing  like  the  veins  in  marble  running 
over  the  surface  of  the  brasswork.  A 

smooth  finished  brass  surface  readily 
shows  up  scratches,  and  is  difficult  to 
lacquer  perfectly,  evenly  and  free  from 
brush  marks.  On  the  mottled  surface 
lack  of  skill  is  not  so  noticeable. 

The  "mottling"  is  really  a  series  of 
very  fine  circles  running  into  one  an- 

other scratched  on  the  surface  of  the 

brass,  says  a  correspondent  of  the  Model 
Engineer,  who  has  done  work  of  this 
kind  in  the  following  manner: 

Take  a  small  round  piece  of  wood, 
Fig.  1  (a  piece  of  a  penholder  or  pencil 
will  do),  put  it  in  a  drill  chuck  or  self- 
centering  chuck,  leaving  an  inch  or  so 
projecting.  Start  the  lathe  and  with  a 
smooth  file  make  the  end  very  slightly 
convex.  From  a  piece  of  the  very  finest 
emery  paper  cut  a  circle  about  an  inch 
or  so  in  diameter,  as  shown  at  Fig.  2, 
and  fasten  to  the  piece  of  wood  with 
good  stout  string,  as  shown  in  Fig.  3. 

Now,  holding  the  piece  of  brasswork 
in  the  right  hand  (it  is  necessary  to 
have  a  piece  of  paper  between  the  brass 
and  the  fingers,  the  grease  from  the 
fingers  prevents  lacquering  afterwards), 

the  work  being  finished  to  a  good  sur- 
face, run  the  lathe  as  fast  as  possible, 

press  the  work  lightly  against  the 
emery-covered  wood,  moving  it  steadily 
forward  at  right  angles,  and  a  sort  of 
shaded  vein  will  be  seen  where  the  ro- 

tating emery  has  cut  lightly  into  the 
brass.  You  may  follow  any  pattern  you 
please  at  first,  but  the  worker  will  soon 
be  able  to  obtain  some  very  nice  re- 

sults, and  designs  will  suggest  them- 
selves to  him. 

If  two  or  three  diameters  of  wood 

are  used,  the  veining  may  be  of  differ- 
ent widths.  Different  grades  of  emery 

may  also  be  used,  but  anything  like  a 
coarse  grain  is  useless.  Do  not  use 
emery  cloth,  use  only  the  finest  emery 
paper,  such  as  is  used  for  polishing. 

To  Keep  Hot  Lead  From  Sticking: 

Prepare  a  mixture  of  1  qt.  powdered 
charcoal,  \  pt.  salt,  1  gill  yellow  prus- 
siate  of  potash  and  a  lump  of  cyanide 
of  potassium  the  size  of  a  walnut,  says 
Machinery.  Apply  this  to  the  surface 
of  the  pot  or  to  tools  to  be  heated  in 
the  molten  metal. 

Eraser  Holder 

Draughtsmen  will  find  this  device 
very  handy  and  well  worth  the  trouble 
of  making,  especially  if  there  is  much 
rubbing  out  to  be  done.  It  is  made 
from  an  ordinary  clothes  pin  cut  down 

Eraser  Holder 

as  shown  and  drilled  to  receive  an  old 

binding-post,  which  is  used  to  hold  the 
eraser  from  turning.  I  have  used  this 
device  for  some  time  and  find  that  it 

makes  the  work  of  rubbing  out  much 
easier  and  prevents  the  fingers  from 
cramping.: — Contributed  by  Wm.  E. 
Jehn,  195  Fifth  Ave.,  Paterson,  N.  J. 
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Surface  Finish  For  Concrete 

In  considering  concrete  as  a  substi- 
tute for  brick  and  stone,  perhaps  the 

most  serious  problem  confronting  the 
architect  is  to  obtain  a  satisfactory  sur- 

face or  finish. 

composed  of  1  part  cement,  2  parts 
sand  and  3  parts  f-in.  screened  stone; 
Fig  2  consists  of  1  part  cement,  2  parts 
sand  and  3  parts  Ve-in.  pebbles;  Fig. 
3,  1  part  cement  and  3  parts  yellow 
bar  sand.  Each  example  is  shown  at 
its  actual  size. 

Examples  of  Surface  Finishing  for  Concrete==Actual  Size 

The  concrete  surfaces  shown  in  the 

accompanying  photographs  are  easily 
obtained  by  a  method  known  as  the 
Quimby  process,  which  is  described  in 
the  Cement  Age  as  follows : 

The  process  consists  in  completely 
flushing  the  face  against  the  form,  re- 

moving the  form  after  the  material  has 
set  but  while  it  is  still  friable,  and 
then  immediately  washing  and  rinsing 
the  surface  with  water. 

The  washing  removes  the  film  of  ce- 
ment which  has  formed  against  the 

mold  and  exposes  the  particles  of  sand 
and  stone.  The  appearance  then  de- 

pends, of  course,  upon  the  character 
of  the  aggregate  in  the  concrete  and 
the  uniformity  of  its  distribution  in 
the  mixtures.  As  in  well  mixed  con- 

crete the  cement  merely  fills  the.  voids 
between  the  grains  of  sand,  and  the 
sand  fills  the  voids  between  the  pebbles 
or  particles  of  crushed  stone,  the  ce- 

ment visible  in  this  finished  surface 
is  so  small  a  percentage  that  it  has 
very  little  influence  on  the  color  of  the 
work. 

In  the  illustration  the  surface  shown 
in  Fig.  1  was  obtained  with  a  concrete 

To  Produce  Extreme  Hardness  in 
Steel 

Heat  the  steel  slightly,  then  im- 
merse in  a  mixture  of  4  parts  water,  2 

parts  salt  and  1  part  flour,  till  it  is 
thoroughly  coated.  Then  heat  the  metal 
to  a  cherry  red,  says  Machinery,  and 
plunge  in  soft  water. 

Tongs  For  Pulverizer  Discs 

A  very  useful  pair  of  tongs  for  hold- 
ing pulverizer  discs  when  sharpening 

same  cam  be 
made  as  shown 
in  the  sketch.  If 
an  old  pair  of 
tongs  can  be 
spared  for  the 

purpose  the  la- bor of  altering 
them  for  work  of 

this  kind  will  be  very  little,  as  it  is 
only  necessary  to  weld  a  piece  of  round 
stock  on  one  of  the  jaws  and  turn  up 
the  end  as  shown.— Contributed  by 
Geo.  G.  McVicker,  North  Bend,  Neb. 
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Forging  a  Rocker  Arm Loading  Stern=Wheel  Boat 

To  forge  a  rocker  arm  take  round 
stock  that  is  large  enough  to  give,  when 
flattened,  the  dimension  shown  at  A, 
Fig.  1.  Draw  it  to  the  form  shown  in 
Fig.  2.  This  will  require  great  care, 
says  a  correspondent  of  the  Blacksmith 
and  Wheelwright,  for  there  is  danger 
that  the  dimensions  C 

may  be  too  great  or  too 
small.  Flatten  enough 
of  one  end  to  form  the 
arm  and  draw  to  the 
form  shown  by  two  views 
in  Fig.  3.  Make  the  di- 

mension D  of  this  view 

to  correspond  to  D  in 
Fig.  1.  In  flattening 
this  part  the  work  is  done 
with  the  hammer,  the 
side  toward  which  the  stock  is  drawn 

being  made  as  true  and  flat  as  possible 
from  the  shoulder  to  the  end,  forming 
the  recess  at  D  by  the  use  of  the  fuller. 
This  leaves  the  projection  at  F  on  the 
end,  from  which  to  form  the  boss. 
Next  clamp  the  piece  firmly  near  one 
shoulder  and  bend  the  flattened  por- 

tion down,  making  the  whole  piece  of 
the  form  shown  in  Fig.  4.  This  may 
be  done  by  clamping  the  piece  between 
the  hammer  dies  and  driving  the  arm 
down  with  the  sledge  hammer.  Round 
the  boss  to  the  shape  shown  at  G  in 
Fig.  1.  This  rocker  arm  is  strong  and 
durable. 

In  loading  a  stern-wheel  paddle  boat 
for  all  ordinary  conditions,  it  is  usually 
best  to  stow  the  cargo  so  that  the  boat 
will  trim  a  trifle  down  at  the  head,  and 
therefore  draw  a  trifle  more  water  at 
the  bow  than  at  the  stern.  This  not 

only  assists  towards  higher  speed  and 

Fig.  2 
Forging  a  Rocker  Arm 

easy  running,  but  is  also  a  precaution 
against  grounding,  as  the  boat,  if  run- 

ning on  to  a  shoal  place,  touches  for- 
ward, and  is  then  easily  backed  off 

without  damage  to  the  paddle-wheel. 

Talking  Through  Your  Chest 

To  Recharge  Motorcycle  Batteries 

When  a  motorcyclist  finds  himself  in 
the  country  with  his  batteries  run  down 
they  may  be  revived  sufficiently  for  the 
return  trip,  or  till  new  cells  can  be 
procured,  by  the  following  treatment: 
On  each  side  of  the  carbon  pole  drill 
a  small  hole  with  a  pocket  knife  or 
screw  driver,  drilling  deep  enough  to 
go  entirely  through  the  black  composi- 

tion on  the  top.  Then  pour  water  in 
the  holes  and  allow  batteries  to  stand 

about  5  minutes. — Contributed  by 
Eugene  J.  Friedlander,  2803  Second 
Ave.  So.,  Minneapolis,  Minn. 

Persons  not  familiar  with  the  action 
of  the  vocal  organs  derive  considerable 
amusement  from  carrying  on  a  tele- 

phone conversation with  the  transmitter 

placed  against  their 
chests.  With  the  in- 

strument in  this  po- 
sition the  sound 

transmitted  is  repro- 
duced with  a  loud- 

ness almost  equal  to 
that  heard  when  the 

mouthpiece  is  imme- 
diately in  front  of 

the  lips  of  the  speaker.  The  voice  of 
the  speaker  may  be  readily  recognized, 
says  the  American  Te^phone  Journal, 
but  there  is  sufficient  alteration  in  the 

quality  of  tones  to .  make  it  possible 
for  a  change  from  this  position  to  the 
customary  one  to  be  readily  detected. 

Desk  set  users  will  do  well  not  to 

attempt  to  muffle  a  transmitter  by 
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pressing  it  against  their  coats,  as  is 
sometimes  done  by  persons  who  use 
the  telephone  while  standing,  if  they 
wish  to  say  things  which  should  not 
be  heard  at  the  other  end  of  the  line. 

How  to  Mix  Plaster  of  Paris 

In  mixing  plaster  of  paris  do  not 
pour  the  water  on  the  plaster,  but  turn 
the  plaster  gradually  into  the  water, 
says  Machinery,  spreading  it  about  in 
shaking  it  in  and  not  stirring  until  all 
the  plaster  has  been  added.  If  mixed 
in  this  manner  a  smooth  cream  or  thin 

dough  without  lumps  will  result.  The 
proper  quantity  of  gypsum  is  usually 
enough  to  peep  out  over  the  surface  of 
the  water  over  the  greater  part  of  the 
area;  that  is,  about  equal  volumes  of 
each  ingredient.  The  addition  of  glue 
water  to  the  mixture  retards  setting. 

Life  of  Wooden  Poles 

The  German  Postal  and  Telegraph 
Department  has  recently  published 
statistics  collected  during  the  period  of 
52  years  on  the  life  of  wooden  posts 
impregnated  with  different  preserva- 

tive substances.  The  number  of  posts 
under  observation  amounts  to  nearly 
3,000,000  and  the  following  are  the 
average  results  obtained : 
Toles  Impregnated  with —  Length  of  Life. Sulphate  of  copper  11.7  years 
Corrosive  sublimate  13.7  years 
Creosote   20.6  years 
Unimpregnated    7.7  years 

The  manner  of  preparing  the  poles 

~  has  been  improved  from  time  to  time, 
and  this  is  clearly  shown  in  a  further 
table  giving  the  average  length  of  life 
of  the  poles  under  different  methods 
of  treatment  with  each  preservative  at 
different  periods.  For  example,  in 
1883,  with  sulphate  of  copper  the  aver- 

age life  was  9.4  years,  while  in  1903 
the  method  of  treatment  had  been  im- 

proved so  that  an  average  life  of  13.3 
years  could  be  obtained. 

For  common  brass  for  castings  use 
20  parts  copper,  2^  tin,  1|  zinc. 

Remedy  for  Stiff  Working  Springs 

It  frequently  happens  that  wagon 
repairers  are  called  upon  to  reduce  the 
stiffness  in  the  springs  of  new  vehicles 
in  which  the  springs  are  far  too  stiff 
for  comfort.  This  is  sometimes  done 

by  removing  a  plate;  but  a  better  way 
is  to  take  spring  apart,  place  each  leaf, 
one  at  a  time,  in  the  vise  and  drawfile 
until  all  the  scale  has  been  removed. 
Then  mix  tallow  and  plumbago  and 
paint  the  leaves  and  reassemble,  wip- 

ing off  all  the  tallow  from  the  edge. 
The  idea  of  using  tallow  is  that  even 
in  warm  weather  it  will  never  run  out 

and  disfigure  the  springs. — Contrib- 
uted by  J.  C.  Blake,  Harvard,  111. 

Heating  a  Radiator  from  a  Range 
Boiler 

Unsuccessful  attempts  to  heat  radia- 
tors from  hot  water  boilers  are  usually 

Correct  Installation  of  Pipes  and  Radiators 

due  to  faulty  installation.  The  sketch 
herewith  shows  the  correct  way  to  make 
the  connections.  Instead  of  using 
valves  the  stop  cocks  A  and  B  are  used, 
as  they  offer  less  resistance  to  circula- 

tion than  ordinary  globe  valves.  Cock 
A  must  be  so  arranged  that  it  can- 

not be  closed  more  than  two-thirds, 
says  a  correspondent  of  Domestic  En- 

gineering, else  if  cock  B  and  cock 
A  were  inadvertently  closed  tight  at 
same  time  there  would  be  danger  of 
the  waterback  exploding.  The  opera- 

tion would  be  as  follows:  By  partly 
closing  cock  A  any  desired  amount 
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of  the  hot  water  could  be  forced 

through  radiator,  and  by  this  means 
radiator  could  be  kept  up  to  the  boil- 

ing point  if  desired,  while  boiler  was 
anywhere  from  100  to  120  or  at  any 
desired  heat.  By  placing  the  sediment 
cock,  as  shown,  the  return  can  be  kept 
clear  of  sediment.  When  it  is  desired 

to  put  the  radiator  out  of  commission 
it  can  be  done  by  closing  cock  B. 

The  hot  water  supply  from  boiler 
and  from  heater  to  radiator  should  be 

run  entirely  separate,  as  shown  in  the 
sketch. 

Cinder  Roads  Bad  for  Planing  Mills 

It  is  poor  economy  to  make  cinder 
roads  around  a  planing  mill,  says  a 
correspondent  of  Wood  Craft,  who  has 
found  that  some  of  the  cinders  are  sure 
to  work  their  way  into  the  ends  and 
surface  of  the  lumber  and  make  it 

necessary  to  keep  one  man  busy  filing 
the  nicks  out  of  the  planer  blades. 

Ink  for  Rubber  Stamps 

Cutting  in  a  Boiler 

If  the  following  precautions  are  ob 
served  many  of  the  accidents  which  oc 
cur  from  cutting  in  boilers  will  be  pm 
vented.  Let  A  and  B 

represent  two  boilers;  B 
is  supplying  steam  to  the 
line,  L;  A  is  about  to  be 
cut  in,  and  the  pressure 
in  it  is  nearly  up  to  the 
required  amount. 

Now  it  is  possible  that 
some  water,  W,  may  have 
collected  in  the  pipe  lead- 

ing from  boiler  A.  If 
there  is  enough  of  it,  the 
engine  might  be  wrecked  when  the 
stop-valve  is  opened.  The  secret  of 
preventing  trouble  consists  in  opening 
the  valve  when  the  steam  is  about  5 
lb.  lower  in  boiler  A  than  it  is  in  the 
main  line ;  then  any  water  that  may 
have  collected  in  the  pipe  will  be  forced 
back  into  boiler  A;  but  be  sure  and 

open  the  stop-valve  very  slowly,  and 
be  sure  that  you  know  how  nearly  cor- 

rect the  steam  gauges  are. 
Also,  in  cutting  in  a  boiler  where 

there  is  a  condensing  engine,  be  careful 
that  all  the  air  is  blown  out  of  the 

boiler  first,  says  a  correspondent  of 
Power,  otherwise  it  would  plug  up  the 
condenser  and  the  vacuum  would  be 
lost. 

A  very  good  rubber  stamp  ink  which 
will  not  rot  the  rubber,  dry  on  the  pad 
or  give  bronzed  colors  can  be  made  by 
mixing  the  following:  16  fl.  oz.  alcohol; 
12  fl.  oz.  glycerine ;  1  oz.  aniline  violet. 
Dissolve  the  aniline  in  the  alcohol  first 
and  then  add  the  glycerine. 

Danger  of  Wrecking  the  Engine 

To  Remove  Wheel  Stuck  on  Shaft 

Many  times  a  wheel  which  has  been 
machined  for  a  running  fit  on  a  shaft 
runs  dry  of  oil  and  begins  cutting. 
This  usually  results  in  the  formation 
of  one  or  more  small  balls  which  roll 

up  the  material  in  the  same  manner 
that  boys  roll  snow  balls,  until  they 
become  wedged  in  so  tightly  that  the 
wheel  is  locked  to  the  shaft.  To  re- 

move the  wheel  apply  kerosene,  allow- 
ing it  to  soak  in  thoroughly.  If  this 

fails,  try  heating  the  hub  with  a  gaso- 
line blow-torch,  and  if  this  fails,  too,  it 

will  probably  be  necessary  to  use  jack- 
screws  and  chains. — Contributed  by  G. 
G.  M. 

Anybody  can  publish  a  Webster's 
Dictionary  now :    Copyright  expired. 

A  cube  of  air  31  ft.  on  each  side 

weighs  over  a  ton. 
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To  Color  Brass  Black 

Boil  the  brass  to  be  blackened  in  a 

strong  potash  solution  to  remove  all 
grease  and  oil,  then  rinse  well.  Dis- 

solve 1  lb.  plastic  carbonate  of  copper 
in  2  gal.  strong  ammonia  and  dip  the 
brass  in  this  solution,  which  should  be 

heated  to  150°  to  175°  F.,  until  the 
desired  degree  of  blackness  is  acquired. 
This  process,  says  Compressed  Air, 
works  best  on  brass  containing  much 
copper.  The  color  is  uniform  and  has 
little  tendency  to  peel  off. 

The  plastic  carbonate  of  copper  can 
be  made  as  follows :  Dissolve  blue 
vitriol  in  hot  water  and  add  a  strong 
solution  of  common  washing  soda  so 
long  as  any  precipitate  forms.  Allow 
the  precipitate  to  settle  and  then  pour 
off  the  clear  liquid.  Add  hot  water  and 
allow  to  settle  again.  Pour  off  the 
clear  water  again,  add  hot  water,  let 
settle  and  pour  off  as  before,  repeating 
this  process  until  everything  has  been 
washed  out  of  the  green  carbonate  of 
copper  that  remains  at  the  bottom  of 
the  vessel  and  which  is  the  plastic  car- 

bonate of  copper  referred  to. 

A  Good  Copying  Ink 

Into  two  gallons  of  clear  rainwater 
put  \  lb.  gum  arabic,  \  lb.  clean  cop- 

peras (ferrous  sulphate),  %  lb.  pow- 
dered nutgalls,  J  lb.  brown  sugar.  Mix 

well,  shake  occasionally  for  ten  days, 
and  strain.  If  it  is  needed  before  ten 
days  steep  it  in  an  iron  kettle  until  the 
desired  strength  is  obtained. 

Liquid  Glues 

Take  three  parts  (by  weight)  of  gum 
shellac  and  one  part  India  rubber.  Dis- 

solve in  separate  vessels  in  ether  (free 
from  alcohol),  applying  a  gentle  heat. 
When  both  are  entirely  dissolved  mix 
them  and  put  them  in  a  tightly  corked 
bottle.  This  variety  of  glue  is  known 
as  marine  glue.  It  resists  the  action 
of  hot  and  cold  water  and  the  ma- 

jority of  the  alkalis  and  acids, 

Repair  for  Caster  Sockets 

When  the  caster  socket  in  an  article 
of  furniture  becomes  worn  or  weak- 

ened,   drill    out  the 

socket    large    enough  |  7  r~~ to  receive  a  piece  of  ImffVA^  Jiml] 
J-in.  pipe  and  after  IIIIM 
driving  the  pipe  in  as  I  H 
far  as  it  will  go  cut  it  filH/ll 
off  with  a  hacksaw.  If  It  11 1  (((((( 
the  caster  lias  a  large  I     I  If  I 
shank,  it  may  be  nec-  )l  jj  (((((((y 
essary  to  use  a  J-in.  mNUAyl  II )))!)))/ 
pipe.    A  piece  of  pipe  |WI 

fitted    in    this    way  "jjipjwliir^ 
makes     an     excellent  /|jjJlBIf 
bushing  and  is  much  f^^^B) 
more  durable  than  the  ̂ ^^^B' 
original  socket. — Con-  1    
tributed     by  Axsul 
Everson,  Penn  Yan,  New  York. 

Stake  Puller 

The  device  illustrated  is  used  for 
pulling  iron  stakes  or  rods  out  of  paved 
and  other  streets  and  was  designed  by 
R.  S.  Miller,  manager  of  the  Gas  Co., 
Muncie,  Ind.  In  this  case  the  handle 
is  made  of  iron,  about  fx2  in.,  which 
also  answers  for  the  stand  or  rest.  It 
may  be  noticed  that  the  stand  has  two 
sharpened  studbolts  to  prevent  same 
from  slipping  when  setting  the  device 
preparatory  to  pulling  a  rod.  The 

1 

Stake  Puller  in  Operation 
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toggle  is  made  of  forged  steel  and  the 
opening  will  take  any  sized  rod  by 
simply  varying  the  angle  at  which  it  is 
applied.  This  device  pulls  rods  from 
■J  in.  to  in.  with  ease,  even  in  well 
macadamised  streets,  without  in  any 
way  disturbing  the  pavement. 

Metal  Polish 

A  good  polish  for  silver,  gold  or 
other  fine  metals  is  made  by  mixing  a 
little  vaseline  with  the  ashes  of  burned 

out  or  broken  gas  mantles.  Apply  with 
a  rag  or  ringer  and  polish  with  a  clean 
rag.  The  result  is  a  superb  luster,  the 
best  finish  being  obtained  by  using  a 
soft  rag. — Contributed  by  Herman  Par- 
deck,  102  Kees  St.,  Chicago. 

 ♦  •  ♦  

Keeping  a  Circular  Saw  Cool 

To  keep  a  saw  from  heating,  the 
saw  teeth  and  gauge  should  be  suit- 

able to  the  wood,  and  the  saw  should 
be  well  sharpened  and  run  at  the 
proper  speed.  The  saw  blade  should 
be  carefully  packed,  the  feed  not 
crowded  and  the  cut  opened  out  im- 

mediately it  passes  the  saw.  The  saw 
guide  is  sometimes  continued  too  far 
along  the  face  of  the  saw,  and  thus 
crowds  and  heats  the  plate  through 
not  allowing  sufficient  room  for  the 
wood  to  open  out  as  it  is  cut.  If  the 
fence  extends  say  3  in.  beyond  the 
roots  of  the  teeth,  it  is  usually  enough. 
Heat  is  often  communicated  to  a  saw 

through  the  saw  spindle,  through  the 
bearings  being  out  of  order  or  screwed 

up  too  tight,  says  Timber  Trade  Jour- 
nal. The  saw  should  not  fit  too 

tightly  on  the  saw  spindle  or  bind  the 
steady  pin.  A  saw  when  hung  properly 
should  in  the  horizontal  line  incline 

very  slightly  toward  the  timber,  so 
that  the  teeth  at  the  back  of  the  saw 

may  rise  without  scoring  the  wood.  If 
the  driving  pulleys  are  too  small  or 
run  at  too  short  centers  the  bearings 
will  heat. 

Average  Weight  of  Telephone  Poles 

A  committee  of  pole  experts  reported 
at  a  recent  convention  of  dealers  the 

following  average  weight  of  poles: 
Pounds. 6  in.  20  ft   190 

7  in.  40  ft   850 
6  in.  45  ft   900 
7  in.  45  ft   1,100 
6  in.  50  ft   1,150 
7  in.  50  ft   1,330 
7  in.  55  ft   1,700 
7  in.  00  ft   2,200 
7  in.  65  ft   2,500 
7  in.  70  ft   3.000 

Strength  of  Grindstones — Wet  and 

Dry 

Tests  seem  to  indicate  that  the 

strength  of  a  grindstone  is  consider- 
ably reduced  when  it  is  wet,  says  Iron 

Age.  The  wetting  not  only  decreases 
the  tensile  strength  of  the  material, 
but  it  adds  weight  and  thus  augments 
the  centrifugal  pull  at  a  given  peri- 

pheral speed.  The  reduction  of  strength 
appears  to  be  as  much  as  40  or  50  per 
cent.  A  dry  section  of  stone  broke 
under  a  stress  of  146  lb.  per  square 
inch.  Another  section  of  the  same 
stone,  soaked  over  night  in  water, 
broke  at  80  lb.  A  better  stone,  under 
the  same  conditions,  broke  under 
stresses  of  186  lb.  per  square  inch  when 
dry  and  116  lb.  when  wet.  Much  dif- 

ference of  opinion  prevails  as  to  the 
maximum  safe  allowable  speed  at  which 
to  operate  the  stones.  Some  grinders 
use  a  peripheral  speed  as  high  as 
4,500  ft.  per  minute,  while  others  limit 
it  to  2,500  ft.  Little  difference  is  ob- 

served in  the  liability  to  breakage,  this 
leading  to  the  conclusion  that  a  fre- 

quent cause  of  breakage  must  be  hid- 
den in  flaws  or  cracks,  which  would 

permit  the  disruption  of  the  stones  at 
the  lower  speeds. 

An  Excellent  Tracing  Paper 

Make  a  mixture  of  turpentine  and 
mastic  varnish  in  equal  parts  and  ap- 

ply to  separate  sheets  of  double  crown 
tissue  paper. 
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Rate  of  Evaporation  of  Alcohol, 
Turpentine,  Benzine,  Etc. 

In  an  address  before  the  National 

Painters'  Association,  W.  G.  Scott 
said : 

From  the  result  of  many  experi- 
ments it  has  been  found  that  the  "rate 

of  evaporation"  per  hour,  per  square 
inch,  for  a  given  volume  of  water,  al- 

cohol, turpentine,  and  benzine  is  as 
follows : 

Per  cent 
(by  weight). Water    0.61 

Grain   Alcohol   5.10 
Wood  alcohol   9.74 
Turpentine    1.10 
Wood  Spirit   1.58 Benzine    4.70 
Gasoline,  87  deg   55.11 

When  paint  works  "short"  or  var- 
nish refuses  to  "level  out,"  the  trouble 

is  generally  due  to  the  amount  and 
kind  of  vehicle  present.  A  varnish 
with  the  proper  amount  of  turpentine 
will  flow  and  level  out  much  better 
than  one  containing  the  same  amount 
of  benzine,  the  more  volatile  thinner 
causing  it  to  set  quicker.  This  also 
explains  the  difference  so  often  no- 

ticed in  shellac  varnishes  where  wood 
in  place  of  grain  alcohol  is  used  as  a 
thinner. 

Benzine  has  the  highest  rate  of 
evaporation  of  all  the  paint  thinners, 
even  higher  than  the  very  inflammable 

coal  tar  product  known  as  "solvent 
naphtha,"  which  is  2.23  per  cent.  The 
study  of  evaporation  is  a  complex 
problem,  of  which  little  is  known,  but 
it  is  to  blame  for  many  of  the  troubles 
incident  to  paint  and  varnish. 

Slow  evaporation  generally  means 
slow  drying ;  rapid  evaporation  should 
mean  quick  drying,  but  more  often 
signifies  quick  setting. 
A  very  peculiar  feature  in  regard 

to  evaporation  and  the  drying  of  paint 
and  varnish  is,  that  the  rate  of  evap- 

oration at  a  high  temperature  in  a 
closed  room  is  not  nearly  so  great  as 
at  a  lower  temperature  with  a  free  cir- 

culation of  air. 

"Water  is  compressed  1/326100  of  its volume  for  each  pound  of  pressure. 

Shrinkage  of  Metal  Castings 

The  following  table  gives  the  rate 
of  shrinkage  in  castings  made  from 
various  metals: 
Bismuth   5-32  in.  per  foot 
Pipes    1-8 
Tin    1-4  "    "  " 
Copper   3-16  "  " Lead   5-16  "    "  " 
Zinc   5-16  "  " 
Tnin  brass    1-8  "  in   9  in. 
Tnick  brass    1-8  "   "  10  " 

 ♦  ♦  ♦  

Extracting  Pump  Pipes 

It  is  often  necessary  to  pull  the 
pump  pipe  from  an  old  well  either  for 
renewing  the  strainer  or  for  making 
other  repairs,  and  as  this  is  usually  a 

A  Good  Pipe  Puller 

difficult  undertaking,  the  scheme  here 
illustrated  may  possibly  be  beneficial 
to  some  readers.  A  small  excavation 
is  made  and  a  chain  is  wrapped  around 

the  pipe,  which,  being  usually  some- 
what rusty,  prevents  the  chain  slip- 

ping. The  timbers  and  jackscrews  are  then 
placed  as  shown  and  the  jackscrews 
turned  up  to  their  full  height.  They 
are  then  lowered;  the  chain  is  moved 
down  on  the  pipe  and  the  jackscrews 
turned  up  again,  this  operation  being 
repeated  as  many  times  as  is  necessary 
to  remove  the  pipe. 
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How  to  Make  a  Home=Made  Band=Saw 

The  frame  of  this  machine  is  made 

of  2-in.  by  4-in.  lumber  bolted  together 
with  -J-in.  bolts  and  reinforced  with 
iron  rods.  The  band-wheels  are  each 
made  from  a  single  piece  of  oak  2  in. 
thick.  They  were  first  sawed  out  in 
18-in.  circles  and  then  mounted  on  the 
shafts  and  turned  up  perfectly  true. 
A  groove  J  in.  deep  and  1J  im  wide 
was  then  turned  on  the  face  of  each 

pulley  and  a  piece  of  rubber  belting 
in.  wide  was  then  fastened  in  the 

groove  by  means  of  small  nails  driven 
along  both  edges. 

The  guides  were  made  by  bending 
2-in.  band  iron  into  L-shaped  pieces, 
as  shown  in  Figs.  3  and  4.    The  top 

guide  is  fastened  to  a  f-in.  rod,  which 
works  in  a  clamp  fastened  to  the  frame. 
A  cavity  is  made  in  the  guide  to  re- 

ceive the  steel  ball,  B,  which  may  be 
taken  from  an  old  bicycle.  On  each 
side  of  the  ball  are  placed  blocks  of 
wood,  fastened  by  means  of  small  bolts 
passed  through  slots.  This  allows  the 
blocks  to  be  moved  up  on  the  saw  as 
they  wear.  The  lower  guide  is  the 
same  as  the  upper  except  that  it  is 
bolted  fast  to  the  under  side  of  the 
table.  The  saw  runs  through  these 
guides,  which  prevent  it  bending  and 
the  ball-bearing  at  the  back  keeps  the 
saw  from  running  off  the  pulleys.  The 
saw  blade  is  10  ft.  long  and  will  cut 

Front  and  Side  Elevation  of  Band=Saw  Machine 
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to  the  center  of  a  3-ft.  circle.  The 

general  dimensions  of  this  band-saw 

Temperatures  of  Flames 

Fig.  3 

ra 
*  \ 

1 
C=G| 

o 
Fig.  4 

Details  of  Guides 

are  given  in  the  elevation  drawings, 
Figs.  1  and  2. — Contributed  by  Frank 
W.  Rumsey,  New  London,  0. 

How  to  Hang  Japanese  Leather 

Japanese  leather,  like  ordinary 

pressed  or  embossed  paper,  can't  be 
satisfactorily  laid  on  hard  walls  with- 

out they  are  first  lined  with  brown  pa- 
per, which  gives  the  paste  an  absorb- 

ent surface  and  a  surface  to  stick  to. 

Use  ordinary  wheat  flour  for  the  lin- 
ing paper,  but  for  the  Japanese  leather 

paper,  as  well  as  for  all  the  heavy  pa- 
pers, use  a  stifTer  paste,  which  sets 

quicker,  and  lessens  the  risk  of  soak- 
ing into  and  softening  the  relief  work 

and  injuring  the  colors.  Carefully  trim 
each  piece  of  Japanese  paper  with  the 
knife  and  by  the  straightedge,  says  the 
Master  Painter.  Apply  the  paste 
quickly,  and  get  the  paper  onto  the 
wall  as  soon  as  you  can.  When  you 
have  the  paper  in  its  place  on  the  wall, 
go  over  it  with  a  very  soft  brush, 
though  some  think  that  even  the  soft 
brush  is  wrong,  and  that  the  fingers 
only  should  be  used.  When  the  pa- 

per has  become  very  nearly  dry,  go 
over  the  seams  with  the  seam  roller, 
very  carefully.  Be  very  careful  not 
to  stretch  the  paper  while  it  is  wet.  Re- 

move at  once  any  paste  that  may  press 
out  from  the  seams. 

A  good  cement  for  such  articles  as 
shells,  fossils,  etc.,  consists  of  beeswax, 
1  oz. ;  resin,  4  oz. ;  powdered  plaster-of- 
paris,  5  oz.,  melted  together.  Warm 
edges  of  specimen  and  apply  cement 
warm. 

According  to  the  results  of  recent 
experiments  the  flame  of  acetylene  is 
perhaps  the  hottest  known  except  that 
of  the  electric  arc.  The  following  fig- 

ures have  been  given  by  Mr.  Maffi : 

Bunsen  burner,  1871°  ;  acetylene  flame, 
2548°;  alcohol  flame,  1705°;  Denay- 
rouze  burner,  half  alcohol,  half  petro- 

leum, 2053°  ;  hydrogen  flame,  in  air, 
1900° ;  gas  jet  flame,  with  oxygen, 
2200°;  oxyhydrogen  flame,  2420°. These  are  all  Centigrade  degrees. 

To  Repair  Dent  in  Musical  Instru 
ment 

Cornets,  trumpets  and  similar  instru- 
ments frequently  become  dented,  as 

shown  in  the  sketch.  When  this  hap- 
pens bend  a  wire  to  the  form  shown 

at  A  and  soft  solder  to  the  dent  at  B. 

Then  simply  pull  on  the  wire,  thus 

Taking  Out  a  Dent 

bringing  the  dent  out  to  its  original 
position,  as  indicated  by  the  dotted 
line.  Then  apply  sufficient  heat  to 
melt  the  solder;  wipe  off  clean  with  a 
rag  and  polish. — Contributed  by  C.  R. 
McGahey,  Atlanta,  Ga. 

 ♦  •  ♦  

A  tight  belt  is  a  power-consumer  and 
a  slipping  belt  is  a  speed-loser,  but  be- 

tween the  two  there  is  a  good  point 

where  you  don't  lose  any  speed  and 
don't  consume  too  much  power. 
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HOW  TO  MAKE  A  BOX  KITE 

As  some  of  the  readers  of  this  maga- 
zine may  desire  to  build  a  box  kite, 

a  simple  method  of  constructing  one 
of  the  modern  type  is  given  in  detail  as 
follows :  The  sticks  should  be  made  of 

straight-grained  wood,  which  may  be 
either  spruce,  basswood, 
or  white  pine.  The  lon- 

gitudinal corner  spines, 
A  A,  should  be  §  in. 
square  by  42  in.  long, 
and  the  four  diagonal 
struts,  B,  should  be  ̂   in. 
by  \  in.  and  about  2G 
in.  long. 
Two  cloth  bands 

should  be  made  to  the 

exact  dimensions  given 
in  the  sketch  and  fast- 

ened to  the  four  longi- 
tudinal sticks  with  1  oz. 

tacks.  It  is  well  to  mark 

the  positions  of  the 
sticks  on  the  cloth  bands, 
either  with  a  soft  lead 

pencil  or  crayon,  in  order 
to  have  the  four  sides  of 

each  band  exactly  equal. 
The  ends  of  the  bands 

should  be  lapped  over  at 
least  \  in.  and  sewed 
double  to  give  extra 
strength,  and  the  edges  should  be  care- 

fully hemmed,  making  the  width,  when 
finished,  exactly  12  in.  Probably  the 
best  cloth  for  this  purpose  is  nainsook, 
although  lonsdale  cambric  or  light- 

weight percaline  will  answer  nearly  as 
well. 

The  diagonal  struts,  B,  should  be 
cut  a  little  too  long,  so  that  they  will 

be  slightly  bowed'  when  put  in  posi- 
tion, thus  holding  the  cloth  out  taut 

and  flat  They  should  be  tied  to- 
gether at  the  points  of  intersection 

and  the  ends  should  be  wound  with 

coarse    harness    maker's    thread,  as 

shown  at  C,  to  prevent  splitting.  The 
small  guards,  D,  are  nailed  or  glued 
to  the  longitudinal  sticks  to  prevent 
the  struts  slipping  out  of  position.  Of 
course  the  ends  of  the  struts  could  be 
fastened  to  the  longitudinal  strips  if 
desired,  but  if  made  as  described  the 
kite  may  be  readily  taken  apart  and 

rolled  up  for  convenience  in  carrying. 
The  bridle  knots,  E,  are  shown  in 

detail  at  H  and  J.  H  is  a  square 
knot,  which  may  be  easily  loosened 
and  shifted  to  a  different  position  on 
the  bridle,  thus  adjusting  the  lengths 
of  F  and  G.  A  bowline  knot  should 
be  tied  at  J,  as  shown,  to  prevent 
slipping.  If  the  kite  is  used  in  a  light 
wind,  loosen  the  square  knot  and  shift 
nearer  to  G,  thus  shortening  G  and 
lengthening  F,  and  if  a  strong  wind 
is  blowing,  shift  towards  F,  thereby 
lengthening  G  and  making  F  shorter. 
In  a  very  strong  wind  do  not  use  the 
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bridle,  but  fasten  a  string  securely  to 
the  stick  at  K. — Contributed  by  Edw. 
E.  Harbert,  kite  expert,  1627  Briar 
Place,  Chicago. 

 »  •  ♦  

Pictures  Without  a  Camera 

If  you  wish  to  take  a  picture  and 
have  no  camera,  but  would  like  to  gain 
a  little  experience  in  finishing  up,  you 
can  make  some  very  nice  pictures  by 
the  following  method.  Or,  if  you 
have  a  proof  and  have  broken  your 
plate  after  you  took  that  proof,  you 
can  make  another  one,  about  as 

good  as  the  original,  without  tak- 
ing the  picture  over.  Of  course,  it  is 

not  possible  to  take  an  out-door  scene 
without  a  camera  of  some  sort,  as  ex- 

posing the  plate  to  the  light  ruins  it, 
and  no  image  is  found,  but  you  can 
take  pictures  of  other  pictures  with- 

out a  camera. 

All  you  need  is  a  dry  plate,  a  print- 
ing frame,  the  size  or  larger  than  the 

picture  you  wish  to  take,  and  the  usual 
developing  outfit.  Cut  a  picture,  with 
nothing  on  the  other  side,  out  of  a 
magazine,  or  take  any  ordinary  camera 
picture,  not  mounted — this  we  will 
take  our  picture  of. 

In  your  printing  frame  place  a  piece 
of  very  clean  glass  the  size  of  the 
frame ;  an  old  plate  from  which  the 
gelatine  has  been  removed  by  hot  water 

Made  Without  Camera 

is  best.  Place  your  picture  in  the 
frame  on  top  of  the  glass,  face  up. 

(Better  results  will  be  had  if  the  pic- 
ture is  oiled  with  kerosene  on  the  back 

side,  but  don't  let  oil  get  on  plate.) 
Then  lay  your  plate  with  the  sensitive 
side  next  to  the  face  of  your  picture, 
put  in  the  frame  back,  as  you  would 
in  printing  a  picture,  and  fasten  it 
tight.  Of  course,  this  is  done  in  the 
dark  room.  Now  you  are  all  ready  for 
the  exposure.  After  a  little  practice 
you  will  have  no  trouble  in  judging 
the  time.  It  depends  upon  the  picture, 
the  light  and  the  plate.    The  best  way 

Experiment  With  Colored  Electric  Lamps 

To  many  the  following  experiment  may  be  much 
more  easily  performed  than  explained :  Place  the 
hand  or  other  object  in  the  light  coming  from 
two  incandescent  lamps,  one  red  and  one  white, 
placed  about  a  foot  apart  and  allow  the  shadow 
to  fall  on  a  white  screen  such  as  a  table  cloth. 
Portions  of  the  shadow  will  then  appear  to  be  a 
bright  green.  A  similar  experiment  consists  in 
first  turning  on  the  red  light  for  about  a  minute 
and  then  turning  it  off  at  the  same  time  that 
the  white  one  is  turned  on.  The  entire  screen 
will  then  appear  to  be  a  vivid  green  for  about 
one  second,  after  which  it  assumes  its  normal 
color. 



454 POPULAR  MECHANICS 

is  to  open  the  little  window  of  your 
dark  room  and  expose  the  frame  about 
a  second  in  the  subdued  daylight.  Ke- 
move  the  plate  carefully  and  develop 
in  the  usual  way.  There  will  be  a 
negative  of  the  picture  you  had  at  first, 
if  you  have  been  successful,  if  not,  you 
should  try  it  a  time  or  two,  varying 
the  time  of  exposure. 

In  this  manner  you  can  make  many 
pretty  blue  prints  for  your  wall,  or 
supply  yourself  with  postal  pictures  of 
things  impossible  for  you  to  take  a 
picture  of  yourself. 

Should  you  have  trouble  with  your 
high  lights,  print  rather  dark  and 
bleach  in  following  solution: 

Water,  100  cc. 
Potassium  Fevricyanide   (1/10  sol.),  3  cc. 
Hypo  (1/10  sol.),  20  cc. 

Wireless  Telegraph 

The  accompanying  diagrams  show  a 
wireless  telegraph  system  that  I  have 
used  successfully  for  signaling  a  dis- 

tance of  3,000  ft.  The  transmitter 
consists  of  an  induction  coil,  about  the 
size  used  for  automobiles,  a  key  or  push 
button  for  completing  the  circuit  and 
five  dry  batteries.  The  small  single 
point  switch  is  left  open  as  shown 
when  sending  a  message,  but  when 
receiving  it  should  be  closed  in  order 
that  the  electric  waves  from  the  an- 

tenna may  pass  through  the  coherer. 

The  coherer  in'  this  case  is  simply  two 
electric  light  carbons  sharpened  to  a 
wedge  at  one  end  with  a  needle  con- 

necting the  two,  as  shown.    An  ordi- 

nary telephone  receiver  is  connected  in 
series  with  the  coherer,  as  shown.  To 
receive  messages  hold  the  receiver  to 
the  ear  and  close  the  switch  and  an- 

swer by  opening  the  switch  and  operat- 
ing the  kev. — Contributed  by  Coulson 

Glick,  816  N.  Temple  Ave.,  Indian- 
apolis, Ind. 

Constant  Pressure  Hydrogen  Gen- 
erator 

Wiring  Diagram  for  Wireless  Telegraph 

By  fitting  three  bottles,  A,  B,  C,  with 
rubber  stoppers  and  connecting  with 
glass  tubes  as  shown  in 
the  sketch,  hydrogen  or 

other  gases  produced  in  a 
similar  manner  may  be 

generated  under  constant 
pressure.  In  makingi 

hydrogen,  bottle  B  is  part- 
ly filled  with  zinc  nodules 

formed  by  slowly  pouring 
melted  zinc  into  water. 

Hydrochloric  acid  is  then 

poured  in  the  small  fun- 
nel, thus  partly  filling 

bottles  A  and  C.  When 
the  acid  rising  from  C 
comes  in  contact  with  the 

zinc,  hydrogen  gas  is  gen- erated and  fills  bottle  B. 

The  gas  continues  to  gen- 
erate until  the  pressure  is 

sufficient  to  force  the  acid 
back  down  the  tube  into 

bottle  C,  when  the  action 
ceases.  As  fast  as  the  gas  is  used  the 
acid  rises  in  the  tube  and  generates 
more,  thus  keeping  the  pressure  nearly 
constant,  the  pressure  depending  on 
the  difference  between  the  levels  of  the 
acid  in  bottle  A  and  bottle  B.  As  this 
device  is  easily  upset,  a  ring  stand 
should  be  used  to  prevent  its  being 
broken,  or  if  it  is  to  be  a  permanent 
apparatus  it  may  be  mounted  on  a 
substantial  wooden  base.  This  ap- 

paratus may  also  be  used  for  preparing 
acetylene  gas  or  almost  any  gas  which 
requires  a  mixture  of  a  solid  and  liquid 
in  its  preparation. — Contributed  by  C. 
S.  J.,  Detroit,  Mich. 
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MODEL  LOCOMOTIVE 

The  illustration  shows  a  model  loco- 
motive built  by  Eoy  C.  Beaver,  a  stu- 

dent in  the  Greenville   (Pa.)  High 

ture  will  work  better,  as  this  will  pre- 
vent the  magnetism  from  acting  on 

both  ends  of  the  armature. 
The  wiring  diagram,  Fig.  2,  shows 

how  the  connections  are  to  be  made.  If 

Model  Locomotive  Made  by  Roy  C.  Beaver 

DIMENSIONS — Cylinder,  2V2  in.  by  1%  in.  ;  valve  travel,  %  in.;  fire  box,  4  in.  by  6  in.; 
diameter  of  boiler,  smallest  ring,  5%  in.  ;  diameter  driving  wheels,  5  in.;  height  tc  top  of  stack, 
13 in-;  length  of  engine  and  tender,  48  in. 

School.  This  model,  which  is  built 
almost  entirely  of  wood,  required  20 
months'  time  for  its  construction  and 
was  made  from  pencil  sketches,  drawn 
from  a  Bessemer  and  Lake  Erie  loco- 
motive. 

All  the  parts  were  worked  out  in 
detail,  including  the  link  motions  and 
other  moving  parts,  and  when  moved 
along  the  track  it  runs  very  smoothly. 

the  push  button  A  is  closed  the  bell 
will  ring  and  the  pointer  will  point  at 

HOME=MADE  ANNUNCIATOR 

When  one  electric  bell  is  operated 
from  two  push  buttons  it  is  impossible 
to  tell  which  of  the  two  push  buttons 
is  being  operated  unless  an  annuncia- 

tor or  similar  device  is  used.  A  very 
simple  annunciator  for  indicating  two 
numbers  can  be  made  from  a  small  box, 
Fig.  1,  with  an  electric  bell  magnet, 
A,  fastened  in  the  bottom.  The  arma- 

ture, B,  is  pivoted  in  the  center  by 
means  of  a  small  piece  of  wire  and  has 
an  indicator  or  hand,  C,  which  moves 
to  either  right  or  left,  depending  on 
which  half  of  the  magnet  is  magnet- 

ized. If  the  back  armature,  D,  of  the 
magnet  is  removed  the  moving  arma- 

Annunciator  and  Wiring  Diagram 

1,  while  the  closing  of  the  push  button 
B  will  ring  the  bell  and  move  the 
pointer  to  2. — Contributed  by  H.  S. 
Bott,  109  Cooper  St.,  Beverly,  N.  J. 

Experiments  are  being  made  with 
brown  sugar  which  is  said  to  greatly 
increase  the  adhesive  properties  of 
mortar.  Equal  parts  of  sand  and  lime 
are  mixed. 
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The  above  views  show  a  type  of  ship  derrick  much  used  on  English  freighters.  The  machine 
will  lift  weights  up  to  25  tons. 

TO  BRING  CITY  WATER  226 
MILES 

The  city  of  Los  Angeles  plans  to 
build  what  will  be  the  finest  system 
of  city  water  supply  in  the  world. 
From  away  up  in  the  pure,  cold  moun- 

tain tops  of  the  Sierras,  226  miles 
away,  the  water  from  melting  snows  is 
to  be  conducted  through  a  great  con- 

duit to  the  city,  providing  a  daily  sup- 
ply of  250,000,000  gal.  Not  all  of 

this  is  now  needed  for  domestic  pur- 
poses, for  many  millions  of  gallons 

are  and  will  be  required  for  irrigation 
purposes  in  the  city  and  suburbs. 

A  mountain  reservoir  containing  at 
all  times  85,000,000,000  gal.  will  in- 

sure an  abundant  and  constant  supply. 
The  revenue  from  water  which  can  be 

sold  at  the  present  time  is  said  to  be 
sufficient  to  pay  the  interest  on  the 
$25,000,000  which  the  undertaking  will cost.  #  9  # 

An  electric  bath  in  which  the  pa- 
tient is  deluged  with  electric  sparks 

a  foot  long,  is  announced  to  work 
wonders  by  the  celebrated  French  sci- 

entists, Dr.  Moultier  and  Professor 

d'Arsonval.  Hardening  of  the  arteries, 
cerebral  hemorrhage  and  heart  lesions 
are  declared  to  vield  to  the  treatment. 

/ 
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A  LIVE  SUBJECT  FOR  EVERY  BODY -THE  GASOLINE  ENGINE 
How  do  you  keep  posted— we  can  help  you  through  GAS  POWER — 90  to  116 
pages— Monthly— One  Dollar  a  year— Gives  the  best  information— Its  adver- tising shows  the  best  goods  in  the  trade— Sample  copy  free.   Agents  wanted. 

I  CMS  POWER  PUBLISHING  GO..  S02  Ship  St.,  St.  Joseph,  Mich, 

J* 

WATERLOO  VAPOR  COOLED 
GASOLINE  ENGINES 

The  only  horizontal  vapor  cooled 
gasoline  engine  in  the  world. 
Absolutely 
frost  proof and  cannot 
freeze. 

The  king  of  all  gasoline  engines.  Our  catalog  will  tell 
you  all  about  them,  also  our  power  and  sweep  feed 
grinders.  Send  today. 
WATERLOO  GASOLINE  ENGINE  CO. 

1021  Cedar  Street  Waterloo,  Iowa 

^tfD  FOR  CATALOGUE  P.  M. 

THE  MIETZ  &  WEISS 

OIL  anoGAS  ENGINES 
Stationary,  1^  to  80  H.  P. 
Marine,  iya  to  100  H.  P. 

GENERATOR  SETS,  PUMPS, 
HOISTS,  Etc. 

A Ml  FT  7    128-138  MOTT  ST. ■  mlCI&j       NEW  YORK. 

TYPEWRITERS  i 
All  the  Standard  Machines  SOLD  or  RENTED  ANY- 

WHERE at^toK  M'F'R'S  PRICES,  allowing  RENTAL TO  APPLY  ON  PRICE.    Shipped  with  privilege  of 
examination.    CP"  Write  for  Illustrated  Catalog TYPEWRITER  EMPORIUM,  20?.  LaSalle  St.,  CHICAGO 

BUY  A  GOOD 
(MISSOURI)  ENGINE 
It's  cheaper  in  the  end.  (That's what  my  customers  say.)  My  3  H.  P. 

Engine  drives  22  launch.  Price  with 
full  launch  outfit,  shaft,  propeller, 
tank,  batteries, coil,  piping,  etc.  No 
extras.  Everything  furnished  $110. 

Send  for  catalogue  of  3  to  25  H,  P. 
H.  LIPPERT,       St.  Louis,  Mo. 

High-grade  MARINE  and 
AUTOMOBILE  ENGINES 
2  to  30  H.  P.  2  and  4-cycle, 
latest  improvements;  best  ma- 

terial; lowest  prices.  Also  sell 
castings,  with  drawings. 

State  your  want. 
H0ULE  MOTOR  WORKS. 

680  East  St..    Holyoke,  Mass. 

"GET  THE  BEST 39 which  means 

The  Clipper 

Water  Motor 
We  do  not  claim  it  THE CHEAPEST,  but  we  do 

claim  it  THE  BEST. 
Buy  one  for  the  boy  and 

watch  him  "get  busy." Send  for  circular  with  full 
description  and  price. 

L.  E.  RHODES 
HARTFORD,  CONN. 

REVERSIBLE 

MARINE  ENGINES 

\%  to  30  H.  P. 
Send  for  Catalog.      Prices  right. 

TERM  A  AT  &  MONAHAN  CO. 
Oshkosh.  Wis. 

Be  Your  Own  Boss! 
MANY  MAKE  $3  000.00  A  YEAR.    You  have  the 
same  chance.  Start  a  mail  order  business  at  home.  We  tell  you 
how.  Money  coming  in  daily.  Very  good  profits.  Everything 
furnished.  Write  at  once  for  our  "Starter"  and  FREE  particulars. 
P.  M.  KRUEGER  CO.,  155  Washington  Street,  Chicago,  III. 

HORIZONTAL  AIR-COOLED  MOTORS 

i  Y2  and  2  V2  H.  P .  Equipped 
with  short  connection 

for  spray  pump  or  walking 
beam  attachment  for  pump- 

ing from  wells.  Will  work 

against  150  lb.  pressure. 
Gasoline  in  base  of  engine 
or  outside.  Write  for 

agency. 

AIR-COOLED  MOTOR  CO.,  LANSING,  MICHIGAN. 

WATER  MOTOR  N.°  £122 barker  Size©  proportionately  low.   Attachments  extra.    Runs  fan,  scroll  saw,  lathe, 
3u*ej  sewing  machine.    Power  depends  on  water  pressure.    As  orders  will  be  filled  in  the  order 

di   t      R  ̂eo®iPt  y°u  should  send  for  free  circular  today.    For  engineers  we  also  make  Engine 
^animeters  —  catalog  also  free  LIPPIMCOTT  S.  S.  &  S.  CO.,  NEWARK,  N.  J. 

Please  Mention  Popular  Mechanics 
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MOTORS 

For  Marine  and  Vehicle  Use 

Williamson  Motor  Co. 

TURNTABLE  OUTFIT 
use  manufactured,  natural  or  producer  gas,  gasoline,  alco- hol, or  distillate  as  fuel;  there  are  six  distinct  types  ranging 
from  1  to  100  H„  P.,  including  stationary,  portable  and  ma- rine, of  both  two  and  four  cycle.  We  send  experts  to  make 
direct  connections  of  these  engines  to  pumps,  compressors, 
generators,  hoists,  etc.  We  are  also  headquarters  for  Scales, 
Trucks,  Transmission,  Valves,  Railroad,  Factory  and  Mill 
Supplies,  Machine  Toolst  etc.   Writ©  us  for  catalog. 

THE  FAIRBANKS  COMPANY NEW  YORK 
Albany;  Baltimore;  Bangor,  Me.;  Boston;  Buffalo; 

Hartford;  New  Orleans;  Philadelphia; 
Pittsburg;  Syracuse;  Glasgow; 

Hamburg;  London;  Paris. 

Chapman  Economizer 
1%  horse,  but  tested  to  33 % 

per  cent  above  rated  power. 
DON'T  buy  a  CHEAP  engine;  it 
doesn't  pay.  Buy  the  simplest, 
strongest  and  best  designed  en- gine at  the  lowest  possible  price; 
that's  right,  we  build  them. CHAPMAN  ENGINE  WORKS,  Marcellus,  Mich. 

VA  to  60  H.  P.  Koom, 

Experimental  Work  Solicited 

8-12  S.  39th  St.,  Phila.,  Pa. 

MYSELF  AND  ME.' 

This  item  of  verse  is  floating  around,  credited  to  the 
Express  Gazette,  but  of  what  city,  or  the  name  of  the 
uncrowned  laureate,  son  of  man  knoweth  not  to  this  day. 
The  name  of  the  inspired  writer  should  be  written  in  let 
ters  of  gold  high  up  in  the  Hall  of  Fame: 

I'm  the  best  pal  that  I  ever  had, I  like  to  be  with  me; 
I  like  to  sit  and  tell  myself 

Things  confidentially. 
I  often  sit  and  ask  me 

If  I  shouldn't  or  I  should, And  I  find  that  my  advice  to  me 
Is  always  pretty  good. 

I  never  got  acquainted  with 
Myself  till  here  of  late; 

And  I  find  myself  a  bully  chum, 
I  treat  me  simply  great. 

I  talk  with  me  and  walk  with  me 
And  show  me  right  and  wrong, 

I  never  knew  how  well  myself And  me  could  get  along. 
I  never  try  to  cheat  me, 

I'm  as  truthful  as  can  be; 
No  matter  what  may  come  or  go, 

I'm  on  the  square  with  me. 
It's  great  to  know  yourself  and  have^ A  pal  that's  all  your  own; To  be  such  company  for  yourself 

You're  never  left  alone. 

You'll  try  to  dodge  the  masses. 
And  you'll  find  a  crowd's  a  joke, If  you  only  treat  yourself  as  well 
As  you  treat  other  folk. 

I've  made  a  study  of  myself, 
Compared  with  me  the  lot, 

And  I've  finally  concluded 
I'm  the  best  friend  I've  got. 

Just  get  together  with  yourself And  trust  yourself  with  you. 
And  you'll  be  surprised  how  well  yourself Will  like  you  if  you  do. 

MARRIED  AT  TOP  OF  SMOKESTACK. — When  the  gas 
and  electric  company  of  one  of  our  western  cities  dedicated 
a  new  200-ft.  concrete  smokestack  recently,  the  program 
included  a  novel  feature.  A  young  man- and  woman,  ami also  a  police  justice,  ascended  to  the  top  in  a  bucket  and 
were  united  in  marriage  there.  The  ceremony  was  wit-j 
nessed  by  thousands  of  spectators.  The  company  had  ad- vertised that  they  would  give  the  couple  married  on  the 
stack  a  gas  stove,  fixtures  for  their  new  home,  $25  in  cash 
and  the  minister's  fee.    Seven  couples  applied. 

TheIDEAL  sight  restorer 

The  Ideal  Eye  Masseur 

Indistinct  Vision;  Muscular  Troubles,  Chronic 
Diseases  of  the  Eye  all  successfully  treated  by 
Scientific  Massage  at  any  age. 

English,  German  or  Spanish  pamphlet  mailed  free. 

THE  IDEAL  COMPANY,  239  Broadway,  New  York. 

Please  Mention  Popular  Mechanics 
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If  It's  a  Sebastian,  It's  a  Good  Lathe 

BUILT  UPON  HONOR — ACCURACY,  EFFICIENCY,  MODERATE  PRICES. 

Foot  and  Power  Lathes,  all  sizes,   send  for  Catalogue. 

Sebastian  Lathe  Company,  107  Culvert  St,  Cincinnati^ 

Star  Spraying  Machines 
For  Whitewashing,  Painting, 
Spraying  of  Insecticides, Etc.,  E.tc. 
H  DIFFERENT  STYLES  AND  SIZES 

Write  for  Prices  and  Catalogue  "H" 

STAR  BRASS  WORKS,  Sole  Manufacturers 12-14  S.  Jefferson  St.,  CHICAGO 

LATHES 

9  to  13  inch  Swing 

List  price,  $65.C0  and  up  accord- 
ing  to  size.  "When  ready  to  buy send  for  Lathe  Catalog  and  prices 

W.  F,  &  John  Barnes  Co. 
100  Ruby  St..    :    :  Rockford.Ill- 

"KNIPE"  Pat. 

BALL  BEARINGS 
For  light  and  medium  weight. 
Thrust  or  weight,  or  both. 
1-4  inch  shaft  and  up. 
No  fitting,  just  push  them  on. 
10  cts.  in  stamps  for  samples. 

PRESSED  STEEL  MFG.  CO.,  545  The  Bourse,  Phila.,  Pa. 

SLIDING  FURNITURE^HOES 

Do  not  wear  holes  in  carpets  nor  fratc5/™™  a* casters  do.   Write  today  for  particulars  and  OFFMi TO  AGENTS. 
FAIR  MFG.  CO.,  933  5th  Street,  Racine,  Wis. 

METALLIZING  FLOWERS  AND  OBJECTS. 

Covering  flowers  and  other  delicate  or  fragile  °£jecl with  a  tli in  but  dense  coat  of  bronze  so  that  thej i«>em 
ble  pieces  of  cast  bronze,  but  are  only  one -eighth  as 
expensive,  is  the  accomplishment  of  a  foreign  firm.  The electrolytic  process  is  used,  and  he  article  stays  in  he 
bath  from  24  to  72  hours,  according  to  its  character  ana 
complfcaUon  of  detail.  It  is  said  the  product  is ;  most 
beautiful  and  differs  from  any  manufacture  now  on  the- market.     Chemically  pure  copper  is  used. 

OIL    HEATED    BRASS    FURNACE. — A  double-chamber 
metal  melting  fnrnace  for  copper,  brass br onze  alummu| 
iron  steel  etc.,  is  now  on  the  market,  which  tor  ow 
fuel'  linings  and  all  other  repairs  melts  at  a  cost  of  on| 
83  cents  per *  100  lb.  against  30  cents  for  the  ordinard 
tyEach  chamber  of  the  furnace  consists,  of  a  lined  steel 
shell  split  longitudinally  through  its  axis  and  hinged I  to- gether   on    one    side.     The    chambers    are    mounted  honj 

ha™7hrharsine  and  pouring  openings  are  provided  with 
coiveenienbtdlffigedannds.  andSents     fecial  low  gesM 

Sng  at  the  center  of  rotation.  These  furnaces  range  f Xe  from  250  lb.  to  4,000  lb.  contents.  

^^S1^  o,  the  Da,    ,  ,w1m 

iSSSS.tr-  ~  ""'E'D^tRD « WS,  Pa.,  Manufacturer 

FOOT  and  POWER 

AND  TURRET  LATHES,  PLANERS 

SHAPERS  AND  DRILL  PRESSES  :::: 

5HEPARD  LATHE  CO. 

A131  W.  2d  St.,  Cincinnati,  Ohio 

B.  F.  BARNES' ELEVEN-INCH  SCREW 
CUTTING  LATHE 

For  foot  or  power  as  wanted.  Has 
power  cross  feed  and  compound 
rest.  A  strictly  high-grade  mod- ern tool.  We  also  build  a  9-inct lathe.  Descriptive  circulars  oi each  lathe  upon  request. 

B  F.BARNES  CO..  RockfordJ| 

GASOLINE  SOLDERING  IRON 

AND  BLOW  TORCH 
This  little  tool  ('tis  only  21  inches  long)  is  a  positive  tri- 

umph of  safety,  portability  and  efficiency  It  is  to  the 

ordinary  Soldering  Iron  and  Furnace  what  the  automobile 
is  to  the  wheelbarrow.  We'd  be  glad  to  send  and  yon 

to  receive)  an  especially  attractive  booklet  that  tells  its whole  story.   Shall  we  mail  it  ? 

EMMELMANN  BROTHERS  MFG.  CO.,  I
NDIANAPOLIS,  IND„  U.  S.  A 

Please  Mention  Popular  Mechanics 
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ON  AUTOS 

THEO.  AUDEL  &  CO 

The  Ardrey  Vehide^Washer 

Publishers,  63  Fifth  Ave.,  New  York 

Trite 
to-day. 

Patented 
August  15. 1905 

Motsing'er  Auto-Sparker _  .  M  Starts  and  runs 
GAS  ENGINES  WITHOUT  BATTERIES 
lack  nf  «33t5hi?e  c?n  4° !t  successfully  for motion  in  our  drive.    No  belt  or 

ror  make  and   break  or  jump-spark Waterand  dust-proof.  Fully  guarantied: •MOTSINGER  DEVICE  MFG.  C 128  Main  St.,  Pendleton.  Ind..  U.  8.  A. 

Floating  the  Battery  on  the  Line" s  a  term  which  means  chargine  a battery  while  the    battery  is  giving  off current.  The  Apple  Igmit.on  Svstem  works  on 

i  L  +  ̂aCUrrent  for  cha>-*ing  storage  blt- 
te  esat  the  same  tm,e  and  rate  that  the  bat- te.ies  give  off  current,  thus  increasing  the battery  s  efficiency,  lengthening  its  life  and ""ing  charging  expense  incurred  otherwise 

xur  —   °  w"*l5'"6  expense  incurred  otherwim THE  DAYTON  ELECTRICAL  MFG.  CO.,  179  St.  Ciair  St.,  Dayton,  o! 

istrument,  the  teTharmonio  f«Pr,0mKSe<^  elect"cal  musical 
ew  York.  This  is  aT^nstrnm^nt  ̂   ln„  ful1  operation  in 
usic  from  a  central  keyboard  tn  S  he  transmission  of 
orants  and  public  Places  of  a  Jit/      h°meS'  hotels'  re*- 
ptnt"  ffi  blnrc°eSabnahned$5at0()2   ?e   CeDtral  musical anhattan.    The  instrument  is  v,>tnQnCOnveilient   point  in '  short  time  it  is  exneSpd  th«  v'rtually  Perfected,  and  in 

|er  its  musical  VaSf  S  tl     C0™Pany  will  be  ready  to 
e  householder!  flat  aweiV  £  res L  ̂   D°  ?reat  cost ••  ve  a  telharmonic  installPrl    LI  Pr?Prietor  may 

fctral  instrument  or  instruments  »n«  u7  ̂ire,  with  the Ibutton  will  be  able  to  tSw  i'  +f  by  •  slmP]y  pushing 
lint  that  will  be  placed  S Ve \  *  m-sic-  Tne  instru 
Id  can  easily  be  hidden  hJ  „h^es-IS  a  sma11  affair- 
lit  ted  plants/  Four  Sad?s  of  mnf^Upl^ff  *°f  flowers  or 

{'SJt.OPfa         -gan^orVest^ror0  ffiSo*  aVaiIable~ 
821  SruLaentm^e  ̂ p^ervld  ?„e  ?<*  to-nes  of  the fee  is  no  marring  of  the  So  hv  th  transmission,  and 
".Phonograph.  The 'inventor "of  &  fVaspin?  sound  of Wtalists  who  are  backln?  h?i  .  telharmonic  and  the itruinent  will  not  nniv  are   c°nfident   that  the 
<  homes,  bnt^m^^^^^.^  thousand! 
J[^ant:keeper8.-The  Keystone        *  "mversally  by  the 

Eldredge  Battery  Volt-Meter 
Reading  0  to  3  Volts  in  rV  Divisions 

for  aQd  practical  instrument 
Batter^  wfe  use  Primary  and  Storage 
Jtsattenes.  Its  range  will  cover  two  cells of  primary  or  one  celi  of  storage Matter? is  bead  beat  in  its  readingl?  Son re-' movable  nuts  on  strong  contact  PSste. 

ELDREDGE  ELECTRIC  wT^'  Snrin.n.M  Mass. 

MAKE  YOUR  BIKE  A  MOTORCYCLE at  small  cost  by  attaching  the Clent'  Powerful,  light 
TRIE  2  H.  P.  ATTACHMENT This  includes  all  parts  to  makl 

f/S^Ter£u1,  etr£n«  motorcycle, 
1000  in  use.  Bolts  to  any  size frame.  Speed,  2  to  I)  miles per  hour.   Easily  attached  by 

for  cata|ogP  MOTORCVCL  STS  ?0  LS  &°S¥.  ""a?* 

M0T0RCVCLEt0MAE/rrC0?50lSaredSt.:aM0^SP0RO.V. 

MAH  TIES  UP  ELEVATED  SY<!t™  ™   
required  to  operate  ole "of  the  IStS*!- fuU  current passed  through  a  Lifehmau?  bod/  wtlT*  C5lcago 

KuS?  b"  *  -"uT.n.e^^tuoS^uru^ 

)FFER 
75c 

"Rich  Spark"  Plug Complete  Electeio  Light  Plants. 
Richardson  £ngineerin^Co.t 
To  Readers  of 
Popular  Mechanics 

PRICE  S 
You  will  not  regret  it Highest  Grade. 
Every  Plug  Guaranteed 
Circulars  Free. 

Riverside  Place,  Hartford,  Com! 
i 

^  Bolts  before  an after  using  th 
Hawkeye  . 

ill-  3Hro 

your  launeli 

Patented 
in  the  U.S. 
and  Foreign  Countries 

The  Best  Wrench  for  Use  Evervwhprp Sh0p-,n  faCt'  — ywuer/:  w  eoch  „ 

ri'K      vr  j.  ..,.^ail!d  pos'Paid  uP°n  re<=eipt  ot  price,  75  cents.  thIejl,ds  "  _1>as  3~d'i(te"r8 
Lhe  HAWKEYE  WRENCH  CO.,  Marah^lltT:  Iowa 

PZease  Mention  Popular  Mechanics 

Our  wrench  can  be used  as  a  pipe  wrench, thread  cutter,  or  nui wrench.  For  cutting 
threads  it  has  3  differ- ent dies 
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HOW  TO  GET  GOOD  IGNITION  in  GAS  and 
GASOLINE  ENGINES 

Did  you  ever  stop  to  think  where  the  heat  energy  comes  from  that 
appears  between  the  sparking  points  in  an  engine  cylinder?  This 
heat  ignites  the  mixture,  just  as  you  might  apply  a  matcn  to  a  pile 
of  gunpowder.  Its  source  is  the  battery,  \%hile  the  spark 
coi  I  gathers  it  up  and  hands  it  along:. 

This  is  why  you  must  use  a  good,  strong:  battery,  one  that  does 
not  run  down  or  dry  out,  but  is  always  there  with  full  voltage  to  pro- 

duce a  bright,  hot  spark.  Some  batteries,  "dry"  batteri.  s  for  in- 
stance, do  very  well  at  the  start,  tut  soon  sink  do^n  so  that  they 

won't  keep  the  engine  running  without  a  stop  for  half  an  hour. 
THE  GLADSTONE  LALANDE  BATTERY 

gives  full  voltage  and  current  for  its  rated  life.  It  will  run  an  en- 
gine longer  lor  a  Dollar  than  any  other.  If  it  does  not,  you 

get  your  money  bac-k.  Ask  your  dealer  to  show  you  a  Gladstone Kattery  and  Spark  r;,.ii  or  write  to  us.  Also  ask  for  Booklet  "E." 
It  is  very  important  that  the  Battery  fit  the  Spark  Coil,  so  do  not fail  to  mention  what  make  of  Coil  you  have  used. 

THE  BATTERY  SUPPLIES  CO.  (Inc.),  NEWARK,  N.  J. 

Lincoln's  Famous  Saying 
"You  can  fool  some  of  the  people  all  of  the  time  and  all  of the  people  some  of  the  time,  but  you  cannot  fool  all  of  the 

people  all  of  the  time"  applies  extremely  well  to  ignition  ap- paratus for  automobiles  and  motor  boats. 
If  you  use  a  SPUTDORF  SPARK  COIL  you  will  not  be 

fooled.  It  is  used  by  the  great  majority  of  motorists  and 
they  all  swear  by  it. 
C.  C.  SPLITDORF.      1 7-27  Vandewater  St.,  New  York. Ask  Dept.  M  for  catalog. 

10  DAYS  FREE  TRIAL 
We  ship  on  approval,  without  a  cent 
deJ>°sit,  freight  prepaid.  DON:T PAY  A  CENT  if  you  are  not  satisfied after  using  the  bicycle  10  days. 

II U  I  UU  I  of  tires  from  anyone 
at  any  price  until  you  receive  our  latest 
art  catalogs  illustrating  every  kind  of 
bicycle,  and  have  learned  our  unheard  of prices  and  marvelous  new  offers. 
ONE  CENT is  a11  st  wm  cost  y°n  *° w tall  I  write  a  postal  and  every- thing  will  be  sent  you  free  postpaid  by return  mail.   You  will  get  much  valuable  in- formation. Do  not  wait,  write  it  now 
TIKES,  Coaster-Brakes,  Built- 

up-Wheels  and  all  sundries  at  half  usual  prices. 
MEAD  CYCLE  CO.  Oept.  m08  CHICAGO 

FROM  COLUMBUS  TO  MOTOR  BOATS.— How  time 
fly!     And  how  money  does  fly  with  it!     When  you 
$25,000  for  a  nice  little  motor  boat,  pay  her  captain,  ei 
neer,  crew  and  cook,  say,  $500  a  month  to  run  her, 
then  remember  that  the  whole  fleet  which  Columbus  l 
to  discover  America  was  only  worth  $3,0J  t,  his  salary 
$300  per  annum,  and  that  of  his  two  captains  but  $2 
with  the  crew  growing  wealthy  on  a  wage  of  $2.50 
month,  you  can  get  a  pretty   goud  idea  of  how  fast 
have  been   moving  since   Columbus   landed   on  Christopl 
street.     What  did  Columbus  and  his  crew  ever  do  w 
all  the  money  they  were  paid  for  bringing  their  three 
tie  catboats  across  the  western  ocean? — Motor  Boat. 

KANSAS,  WAKE  UP!— A  Canadian  correspondent  of North  British  Agriculturist  sends  his  paper  the  follow: romance: 
"A  hard-working  and  thrifty  young  couple,  in  order save  hiring  a  harvest  hand,  arranged  that  the  wife  sho 

stook  while  the  husband  drove  the  binder  and  held 
baby  at  the  same  time.  All  went  smoothly  for  a  wl 
till  the  binder  happened  to  bump  over  a  large  stone,  w 
the  result  that  the  infant  slipped  from  the  paternal  gra 
The  father's  horror  may  be  more  easily  imagined  than scribed  as  he  saw  the  infant  disappear  from  sight,  sue! 
up  by  the  elevators  from  the  table  canvas.  In  an  ag< 
of  apprehension  he  jumped  from  his  seat,  but  grief  g 
place  to  joy  on  finding  the  child  deposited  on  the 
carrier  unscathed  and  wearing  a  girdle  of  the  best  r 

binding  twine." 
MANY  of  the  leading  CENTRAL  STATIONS  and  INDUSTRIAL  CONCERNS  in  the  United  States  after  thorough  te  \ 
=====================================  are  convinced  *hat  — 

SNOW'S  REFILLED  FUSE,* Are  Right.     HOW  ABOUT  YOU?     Save  30#  to  10 
Every  style  of  enclosed  fuses  refilled.  Do  not  let  your  engineer  or  electrician throw  them  away.  Catalogue  of  net  prices  sent  on  request. 

Factor^  187  West  Ave.,  Rochester,  FL E.  W.  SNOW  &  CO., 

"Quick  Action" IGNITING  DYNAMOS  and 
MAGNETOS 

The  Most  Reliable  Sparkers  on  the Market. 

Take  the  Place  of  Batteriei 

Jump  Spark  Coil: FOR  ALL  PURPOSES 
Single,  Double,  Triple  and  Quad 
ruple  for  Stationary  Engines  ani Automobiles.  Guaranteed  in  ever 
particular.  Fine  Vibrator. 

SEND  FOB  CATALOGUE  D. 
THE  KNQBLOCK  HEIDEMAN  MFG.  II 

SOUTH  BEND,  IND. 

AUTOMOBILES  $  1 00  AND  Li3 

We  will  mail  our  large  Illustrated  Bargain  Sheet  of  new  and  slightly  used  AutomoWiM.  j 
receipt  of  your  name  and  address.   This  sheet  shows  accurate  photographic  views  of*" than  50  Automebiles  offered  as  low  as  f  100.  Write  plainly  to 

H.  GRAHAM  CYCLE  CO.,  Inc.  M 
Established  H  years.         601-603-605  Madison  Street,  CHICAGO,  9 

Please  Mention  Popular  Mechanics 
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We  Have  What  You  Want  in  the  Electrical  Line 

In  supplying  your  electrical  wants  we  can  give  you  the  best  prices, 
best  service  and  best  quality. 

We  have  "Something  Electrical  for  Everybody."  Think  of  what  it 
is  that  you  want  and  let  us  quote  you  a  price.  We  will  be  pleased 
to  do  so  by  return  mail. 

Manhattan  Electrical  Supply  Co. 
188  Fifth  Avenue 

Chicago,  111. 
17  Park  Place 

New  York,  N.  Y. 

5AN  FRANCISCO  RECOVERING  RAPIDLY. — One  of  our tiers  who  has  just  returned  to  San  Francisco,  after  an 
;ence  of  several  months,  writes:  "San  Francisco  has inged  marvelously  from  what  it  was  in  June.  All  sorts 
buildings  have  sprung  up  like  magic,  some  substantial, 
ers  being  erected  and  any  number  of  one  and  two-story lirs  of  wood,  where  business  is  as  lively  as  ever.  Block 
er  block  between  the  Ferry  and  Third  and  Townsend 
i  ts  have  been  cleared  up,  all  the  old  iron  and  refuse 
en  away  and  only  neat  piles  of  clean  bricks  left  to  tell 
story  of  the  earthquake  and  fire.  Everybody  was 

i  tling  and  scarcely  an  idle  man  to  be  seen.  Every  sort 
'vehicle  that  can  be  imagined  was  on  the  streets,  drawn 
'  horses,  mules  and  dogs,  and  I  begin  to  think  that  the 
'diction  that  five  years  will  see  the  city  rebuilt  may 
lie  true,  although  a  few  months  ago  it  seemed  a  hopeless 
k  to  even  attempt  it." ome  idea  may  be  formed  of  the  past,  present  and  pros- itive  activities  of  San  Francisco  from  an  official  announce- 
Hit  just  issued  by  the  California  Promotion  Committee. 
I  >  statement  sets  forth  that  $39. 000.000  is  called  for  by 
1 7,734  building  permits  that  have  been  issued  since  the 
i  It  is  estimated  by  architects  and  contractors  that 
\v  $100,000,000  will  be  expended  in  buildings  during  the 
•ijent  year.  More  than  200  buildings — between  five  and i  teen  stories  high,  to  say  nothing  of  a  great  number  of 
Tiller  buildings — are  now  in  course  of  construction,  or lb  been  completed  and  occupied  since  the  fire. 
iring  the  present  month  787  building  permits  were 

Ned.  January  permits  for  permanent  buildings  niira- 
Kd  540.  Since  the  fire  there  have  been  issued  3,629  per- il  for  permanent  structures. 

LE  SHARPENING  MACHINE.— This  machine  uses  no 
a.  blast  and  operates  with  80  lb.  steam,  but  will  do 
U"}'  work  with  a  120-lb.  pressure.  It  will  turn  out  from M  to  300  files  per  day,  and  its  operation  is  easily 
piled.  Sharpens  everything  from  fine  imported  files  to 
>«fe  rasps,  as  well  as  hack  saw  blades.  No  acids  or Inicals  are  used. 

fitchenSavingsBank 
I  Of  f\  COMBINATION  STEAM 
^■ni- \J  COOKER— BAKER 

Sold  on  easy  payments. 
Price  $4  and  up. 

Eiy  to  clean.  Guaranteed  to 
v«i0  per  cent  in  fuel,  labor,  time 

1  >d  rovisions.  A  whole  meal  cooked 
ejine  burner  on  any  style  stove. 

*  alires  you  dellciously  cooked  hot 
SO  Days'  Trial.  No  inter- 

in,  ng  of  odors  or  tastes.  Great 
IP  nning  fruit.  A  necessity  every 
Vl\  the  year.  The  only  healthful 
Wb  c  ok  foods  and  bread  stuffs. 
*  soiu«ly  Illustrated  (Jata- 
Sree.  $1.00  Cook  Book  for  4  c 
st.e.  We  Want  Good  Agents. 
1  f  1  $40  weekly  and  expenses.  1905 in'  sales,  50,000  Cookers. 

It  Whistles 

•M"  COOKER  CO.,  1286  Jefferson  Ave.,  Toledo,  0, 

;'NULITE" 
gas°.r.  LAMPS We  manufacture  Table 
Lamps.Wall  Lamps, Chande- liers, Store  and  Street  Lamp 
The  Largest  Line  on  the  Market, 

our  Free  Catalogue  and  Prices. 
CHICAGO  SOLAR  LIGHT  CO.,  Dept.  C. 

FOR 
HOME, 

STORE 
AND STREET 

Agents  are 
Coining Money 

and  Systems. 
Write  for 

CHICAGO 

LUMBING  SUPPLIES 
DIRECT  TO  THE  CONSUMER 

AT  LESS  THAN  WHOLESALE  PRICES 

Send  us  your  estimate 
and  get  our  prices  on  any- 

thing you  may  need  in  the Plumbing  lir<).  Large 
margin  saved  on  all  orders 

placed  with  us.  Our  stock  is  always  complete. 
Any  size  order  reo  ives  careful  attention.  Lat- 

ent designs  and  patterns.  Save  the  Plumber's 
Profit  by  buying  direct  from  us.  Send  for  free  il- 

lustrated catalog  No.  35.    All  goods  guaranteed. 
Central  Machinery  f8h  Supply  Co. 

547-559  STATS  STREET  CHICAGO,  ILL. 

BOLT' 

THE 

WINDOW  SECURE 

WILLIAMS 
VENTILATING 
WINDOW  -  SASH 

FASTENERS 
Prevent  unnatural  strain  on  casings,  making'  them  fit tight  as  intended.  Admit  fresh  air  when  wanted, 
with  no  possible  chance  of  anyone  gaining  entrance 
unless  glass  is  cut.  The  greatest  convenience  and 
safety  device  ever  invented  to  make  the  problem  of 
window  locking  and  window  ventilating  perfect.  The 
bolt  regulates  to  any  position  and  fastener  does  not 

interfere  in  opening  window  full  length  when 
you  wish.  Prepare  for  summer  home  comfort 
now.  Williams'  Ventilating  Window  Sash Fasteners  will  keep  your  rooms  pure  and  sweet 
while  no  one  is  in  the  house  and  in  absolute 
safety  from  intruders  entering.  Think  of  this 
blessing  alone,  and  50c  sent  us  for  sample  will 
cause  you  to  insist  that  your  hardware  dealer  sup- 

ply you  with  more.  Send  today  and  we  wil  1  return 
the  money  if  not  more  than  satisfied  with  trial. 
WILLIAMS'  METAL  STAMPING  COMPANY 325  Babcock  St.  Buffalo,  N.  Y. 

Please  Mention  Popular  Mechanics 
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FOR  FACTORIES 
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IF  YOU  HAVE  AN  ENGINE 
Install  a  storage  battery  to  take  care  of 

night  lights.  Cheaper  than  buying  cur- rent. 
FOR  DWELLINGS 

The  engine  now  being  used  to  pump 
water  will  (with  the  aid  of  a  storage  bat- tery) furnish  you  with  electric  light. 

Give  H.  P.  of  engine,  number  of  lights 
required,  etc.  We  will  send  our  estimate. 

Why  Not  Install  Our 

ELECTRIC  LIGHTING  SYSTEM 
These  Plants  Are  Not  Toys 

No  CATALOG 

THE.  U.  S.  BATTERY  CO. 
Box  627,  New  Rochelle,  N.  Yl 

MOTORS  AND  CASTINGS,  ALSO  MATERIALS  AND  BLUEPRINTS. 
We  have  bicycle,  automo- bile, stationary  and  marine 

motors  from  iy2  to  5  H.  P. Our  attachable  motor  outfit 
fits  any  bicycle.  Send  stamp 
for  literature  and  particulars. 
SHAW  MFG.  CO. 

GALESBTJRG,  KANSAS. 

IT  PAYS  BIG 
To  Amuse  The 
Public  With Motion  Pictures 

NO  EXPERIENCE  NECESSARY  as  our  in- 
struction Book  and  "Business  Guide"  tells  all. We  furnish  Complete  Outfits  with  Big  Adver- tising Posters, etc.  Humorous  dramas  brimful of  fun,  travel,  history,  religion,  temperance 

work  and  songs  illustrated.  One  man  can  do  it. 
Astonishing  Opportunity  in  any  locality  for a  man  with  a  little  money  to  show  in  churches, 
school  houses,  lodge  halls,  theatres,  etc. 
Profits  $10  to  over  $100  per  night.  Others 
do  it,  why  not  you?  It's  easy  ;  write  to  us and  we'll  tell  you  how.   Catalogue  free. 

Amusement  Supply  Co.,  471  Chemical  Bank  Building,  Chicago 

Refinish  Your  Furniture 

Do  It  Yourself 
Interesting,  simple  and 
fascinating.  Our  prac- tical free  book  makes 
it  a  simple  matter  to 
finish  or  refinish  new 
and  old  furniture, 
woodwork  and  floors 
•in  Weathered,  Mis- 

sion, Flemish,  Forest 
Green,  Mahogany  and 

other  latest  effects  at  little  cost  with  Johnson's 
Prepared  Wax.  Apply  our  wax  with  cloth  to 
any  finished  wood  and  rub  to  a  polish  with  dry 
cloth.  A  beautiful  wax  finish  will  be  imme- 

diately produced. 
Our  book  explains 

how  to  change  the 
color  and  finish  of 
furniture  to  harmo- 

nize with  your  wood- 
work and  furnishings. 

We  save  you  money 
by  telling  how  old, 
discarded,  poorly  finished  fur^  nlture 
can  be  made  serviceable  and^  stylish. 
Johnson's  Prepared  Wax — 10  and  25c 

packages  and  large  size  cans.  Sold  by  all 
dealers  in  paint. 

Johnson's  Wood  Dyes  (all  shades)  half- 
pint  cans  30  cents,  pint  cans  50  cents.  Post- 

paid upon  receipt  of  price  if  your  dealer 
will  not  supply  you.  Write  for  48-page 
color  book —  "The  Proper  Treatment  for 
Floors,  Woodwork  and  Furniture."  Sent 
free  —  mention  edition  PA  4. 
S.  C.  JOHNSON  &  SON,  Racine, Wis. 

"Tht  WooCrFinithino  Authorities'* 
i  Please  Mention  Popular  Mechanics 

REIGN  OF  BIG  STEAMSHIPS. — United  States  Consul 
Horace  W.  Metcalf  forwards  from  Newcastle  an  English 
newspaper  review  of  shipbuilding  in  1906,  from  which  the 
following  is  taken: The  ship  tonnage  launched  in  British  yards  the  past  yeat 
was  2,00O,OU0  tons,  against  the  previous  high-water  marl 
of  1,826,000  tons  in  1905,  and  just  double  the  1,000,000-toa production  of  1881.  In  the  intervening  years,  however,  tin 
output  of  vessels  went  as  low  as  473,675  in  1886.  Tm 
increasing  size  of  vessels  is  striking.  The  "Mauretania" has  a  length  of  7S5  ft.,  a  tonnage  of  33,200,  and  1 
equipped  with  engines  of -70,000  hp.  The  engines  on  othef vessels  varied  from  600  hp.  up  to  this  maximum.  Thffl 
are  included  turbine  engines,  many  triple  expansions,  ad 
some  sets  of  quadruple  expansions.  Four  steamers  onfl 
built  at  Wallsend,  Clydebank.  Belfast  and  Stettin,  aggr* 
gate  about  110,000  tons— a  fact  in  shipbuilding  that  1H never  been  known  previously  in  any  year  of  its  history, 
Some  results  in  other  countries  were  as  follows: 

In  ten  great  German  yards  81  vessels  were  launched  dur- 
ing 1906,  with  a  total  tonnage  of  220,389  tons  and  252,- 669  hp. 

Holland  shipbuilders  turned  out  18  vessels'  from  thr« yards,  the  aggregate  tonnage  being  22,714  tons,  of  whicl 
the  equipment  was  16,895  hp. 

Norway's  contribution  for  the  year  from  four  yards  wail 26  vessels,  totaling  23,771  tons  and  22,281  hp.  Swedeil 
built  at  Gottenborg  3  vessels,  with  6.311  tons  and  11,400  Li 

The  large  French  shipyard  on  the  Seine  built  9 
aggregating  6,258  tons  and  16.500  hp. In  Belgium  there  were  launched  12  vessels  and  barges 
also  2  caissons  for  Brazil,  the  entire  tonnage  amounting 
3,079  tons  and  1,884  hp. 

Austria   launched  at  Trieste   11  vessels,  totaling 
tons  and  34,270  hp. 

At  Hongkong,  China,  about  21  vessels  were  built  by  m 
firm,  the  tonnage  being  6,080  and  the  horsepower  3,695 

In  Japan  the  Nagasaki  yard  produced  5  vessels,  wit 11.534  tons  and  8,393  hp. 
Three  leading  yards  in  Canada  launched  9  vessels,  witj 

10.940  tons  burden  and  8,130  hp. 
The  Newcastle  paper  says  further:  "We  have  heat less  of  foreign  competition  this  year,  chiefly  because  tt 

work  has  been  full  for  nearly  all  yards,  home  and  foreigi 
But  while  the  United  Kingdom  launches  more  than  'twF as  much  mercantile  steam  tonnage  as  the  rest  of  tl 
world  put  together,'  the  competition  will  be  felt  when  tl) total  demand  is  less;  and  the  works  that  have  the  mo 
modern  plant,  that  can  produce  the  cheapest,  and  tho 
that  have  specialties  of  build,  will  probably  come  off  tl| 
best  in  the  future  competition." 

BO  see
-saw 

P    /  nllJt^         PATENTED  AUGUST  I,I905»"°  DECEMBER  12,1505. 
FOR  HOUSE  USE  THE  YEAR  ROUND 

THE  NEWEST  AND  MOST  ATTRACTIVE 
AMUSER  AND  HEALTHFUL  EXERCISER FOR  CHILDREN STANDS  UNIQUE  n 

WRITE  TO-DAY  FOR  CIRCULAR 
EDWIN  D.  SMITH. 

RE.DEPT    241  FOURTH  AVE.  PITTSBURO.PA, 

LEARN  JEWELERS 

ENGRAVING 

"The  Fngraving  School  that  Graduates  Experts'; 
A  fascinating,  high -salaried  and  easily  learned  trade,  taught  thorough'; and  practically  by  correspondence.  We  will  teach  the  beginner  ben* 
engraving  by  correspondence  than  he  can  gain  in  years  of  rigid  appro'* ticeship.  We  will  improve  the  skill  of  any  engraver  one  hundred  P'J cent  and  make  him  master  of  the  trade  The  demand  for  compete: 
engravers  far  exceeds  the  supply.  Send  for  handsome  illustrati 
prospectus. 
Page -Davis  School  j!«S^£>£5 

LEARN  TO  DRAW  for  newspapers  and  magazines.  We  will  tei 
you  by  correspondence.  The  oldest  and  most  thorough  school the  world     Catalog  sent  free.  Founded  by  F.  H0LJ 
SCHOOL  OF  ILLUSTRATION.  Dept.  107,  90  Wabash  Ave.,  Cnici 



Write  for  catalogue  of 
Motor  Boats— Row  Boats 

-Hunting  and  Fishing  Boats. 

Mullins 

Pressed  Steel  Boats 

Are  the  Fastest  end  Safest  Boats  Built 
They  are  built  of  smooth,  pressed  steel  plates,  with  air  chambers  in  each  end 

like  a  lifeboat.  The  smooth,  steel  hull  has  handsome  lines,  and  glides  through 
the  water  with  the  least  possible  resistance— they  are  faster,  more  durable  and 
safer— they  don't  crack,  leak,  dry  out, or  sink, and  areelegantin  design  and  finish. The  Mullins  Steel  Motor  Boats  have  revolutionized  motor  boat  building,  and 
are  superior  in  every  way  to  wooden  motor  boats.  They  are  equipped  with 
Mullins  Reversible  Engines,  so  simple  in  construction,  and  so  dependable  that 
a  boy  can  run  them,  and  the  Mullins  Improved  Underwater  Exhaust,  which 
makes  them  absolutely  noiseless.  Every  boat  is  absolutely  guaranteed. 

THE  W.  H.  MUIXINS  CO..  150  Franklin  St.,  SALEM,  OHIO. 

Perfection 

1 
2  n.p.->  J 
(Complete) 

Marine  Motors 
Perfect  in  every  detail  —  from  castings  to finished  engine.    The  smoothest  operating 

small  engine  ever  put  in  a  boat.    Two  cycle. 
No  valves  or  cams.    Extra  light  and  strong. 
No  cranking.    We  guarantee  finish  and  fit-  | 
ting  superior  to  any  other  and  power  in  ex- cess of  rating.    Perfect  control.  Rever- sible.     Simple,    efficient  lubrication. Perfect  carburetor.     No  vibration.  Our 

inspection  system  eliminates  flaws.  Each 
engine  thoroughly  tested  and  BACKED BY  OUR  BROAD,  LIBERAL  GUARANTEE. WRITE  FOR  FREE  CATALOG   OF  ALL SIZES. 

THE  CAILLE  PERFECTION  MOTOR  CO. 
1311  2nd  Ave.,  DETROIT,  MICH- 

/UFK/N
 TAPES  AND  RULES 

ARE  THE  BEST 
FOR  SUE  EVERYWHERE     SEND  FOR  CATAL06  No.  26 

the fuFK/N Pule (?o. 
SAGINAW.  MICH.,  U.S.A. 

WBW  YORK,  10HD0H,  BBC,  AND  WINDSOR,  CANADA 

ipecial  Machinery  and  Models 
We  make  Models,  Perfect  Inventions  and  Experimental 
Machinery.  Our  shop,  with  its  splendid  equipment,  is 
at  your  service.  When  you  are  ready  to  have  that  model 
or  experimental  machine  made,  send  us  drawing  or 
sketch  and  write  us  for  estimates. 

mpirc  Machine  Works,  ftniAmS^S: 

The  Place  to  Buy  Mach  i  ni  stsTools 
To  introduce  my 

4ND  BOOK  FOR  APPRENTICED  MACHINISTS 
Contents:— Care  of  Machines,  Tools  and  Work, Reading  Drawings,  Formulas,  Care  of  Centers,  Etc. 

Price  50c,  postpaid 

HAND  BOOK  OF  PRACTICAL  MECHANICS 
)6t  book  of  the  kind  published.  Price  $1.25,  postpaid 
send  for  circular  of  our  Apprenticed  Machinist  Tool  Set. 

J.  A.  BARKER 
JLTON  BUILDING,  PITTSBURG,  PA. 

HOW  TO  BUILD 

DYNAMOS  AND  MOTORS 

PRACTICAL  BOOKS  ON  CONSTRUCTION 
 BY  A.  E.  WATSON  

How  to  Make  a  50  Light  Dynamo  or  4  H.  P.  Motor,  cloth  $0.50 
How  to  Make  a  I  H.  P.  Motor  or  Dynamo  "  .50 
How  to  Make  a  M  H.  P.  Motor  or  Dynamo,  "  .50 
How  to  Make  a  lA  H.  P.  Motor  or  Dynamo,  "  .50 ROUGH  CASTINGS  FOR  ANY  OF  THESE  MACHINES 
How  to  Build  a  I  Kilowatt  Dynamo  or  I  H.  P.  Motor,  cloth  $1.00 

New.  1907.   Latest  Design. 
ANY  OF  THESE  SENT  POSTPAID  ON  RECEIPT  OF  PRICE 

BUBIER  PUB.  CO.0?' Lynn,  Mass. 

Skipper 

2- Horse  Power 

The  only  2-cycle  ma- 
rine engine  on  earth 

that  runs  equally  well 
on  kerosene,  distillate 
oil,  alcohol  or  gasoline* 
Positively  will  not 
back  fire.  The  engine  with  the  simplest  and 
most  wonderful  fuel  device  known.  Easy 
to  start,  reverse  and  regulate  speed.  The 

World  Famous  "Skipper"  is  a  sturdy, 
speedy,  simple  engine,  easily  and  quickly  in- 

stalled in  launch,  rowboat  or  canoe.  The 

engine  that  doesn't  break  down. 

"As  Sure  as  an  Oar" 

Made  in  five  sizes.  2  actual  H.  P.,  bare  en- 
gine, $24.90;  complete  with  engine,  electric 

and  boat  fittings,  $39.  Send  today  for  free 
catalog. 

ST.  CLAIR  MOTOR  CO. 
Department  E  Detroit,  Mich. 

Please  Mention  Popular  Mechanic 
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EVERY  INVENTOR 

Who  Wants  to  know 

1.  What  are  the  most  profitable 
inventions, 

2.  How  to  perfect  inventions, 

3.  The  first  step  to  take  in 
getting  a  patent, 

4.  How  to  protect  himself  from 
parties  who  might  steal  his 
invention  before  he  can  get  a 

patent 

5.  How  to  find  out  what  patents 

have  been  granted  on  inven- 
tions like  his,  or  intended 

for  the  same  purpose. 

6.  How  much  it  costs  to  get  a 
patent, 

7.  How  long  it  takes  to  get  a 
patent, 

8.  What  protection  a  patent  is, 

9.  How  he  can  sell  his  patent 
after  he  obtains  it 

10.  How  to  handle  his  patent  to 
get  the  most  money  out  of  it, 

11.  Where  and  at  what  expense  he 
can  have  working  drawings  made 
of  his  invention, 

12.  Where  and  at  what  expense  he 
can  have  models  or  experi- 

mental machines  made, 

should  send  his  questions  to 

POPULAR  MECHANICS  PATENT 

BUREAU, 

Journal  Bldg.      -      -      Chicago,  111. 

PATENT
S 

Valuable  Book  on  Patents  FREE.  Tells  how  to  secure 

tablet      --f^l-  l^M^^^Efffi O'MEARA  &  BROCK,  Patent  Attys., 918  F.  STREET.  WASHINGTON,  D.  C 

1906  PATENTS  BREAK  ALL  RECORDS. — Edward  B. 
Moore,  assistant  commissioner  of  patents,  tells  me  that  the' greatest  activity  of  inventors  during  the  last  year  was  in: devising  improvements  in  automobiles,  in  air  and  gas engines,  in  electrical  apparatus  and  wireless  telegraphy Nineteen  hundred  and  six,  he  declared,  was  the  greatest year  for  inventions  on  record.  It  is  not  possible  to  give the  exact  number  of  applications  filed  or  the  number  of patents  granted  at  present,  but  in  both  respects  the  record will  be  broken. 

"Nor  can  I  say  anything  about  the  commercial  value of  the  inventions  of  1906,  in  comparison  with  other  years," 
said  Mr.  Moore,  "because  we  have  no  data  concerning  such matters  in  the  office.  We  have  a  corps  of  300  examiners 
all  college-bred  men  and  many  of  them  graduates  in  law, but  they  have  no  means  of  judging  the  commercial  value of  the  inventions  which  pass  through  their  hands. 

"The  applications  for  patents  today  comes  almost  entirely from  professional  inventors,"  continued  Mr.  Moore,  "men who  are  trained  to  devise  and  discover  new  methods  new 
processes,  new  machinery  and  improvements  upon  old  meth-' ods,  processes  and  machinery.  And  they  are  paid  salaries 
— in  many  cases  very  large  salaries— by  manufacturing  cor- porations, because  of  their  genius  in  the  line  of  invention. 
The  inventor  of  this  age  is  not  a  long-haired  crank, 
although  we  occasionally  see  one  of  that  species.  He  is'  a man  of  science.  Nor  are  the  inventions  of  today  the  results 
of  accident.  They  are  the  result  of  study,  the  applica- 

tion of  scientific  knowledge,  combined  with  experience. 
"The  largest  number  of  applications  for  patents  come from  the  great  trusts,  which  employ  hundreds  of  profes- 

sional inventors  to  devise  improvements  upon  their  ma- 
chinery. Some  people  declared  several  years  ago,  when  the 

large  manufacturers  began  to  combine  their  interests,  that 
the  relaxation  of  competition  would  be  the  end  of  inven- 

tion; that  rival  manufacturers,  having  joined  their  interests, 
would  no  longer  attempt  to  improve  their  machinery  or 
introduce  novelties  and  conveniences.  It  was  predicted  that 
the  army  of  inventors  employed  in  the  mechanical  indus- 

tries of  the  country  would  be  discharged  and  that  manu- 
facturing corporations  would  go  on  making  the  same  old 

things  in  the  same  old  way  as  long  as  people  would  continue 
to  buy  them.  But  that  theory  has  not  worked  out.  The 
contrary  is  the  case.  There  is  more  activity  in  the  im- provement of  machinery  and.  in  the  inventions  of  new 
devices  since  the  trusts  became  fashionable  than  ever 
before,  and  the  biggest  part  of  the  business  of  the  patent 
office  comes1  from  the  great  trusts — the  United  States  Steel Corporation,  the  harvester  trust,  the  automobile  trust,  the 
four  great  electrical  companies — the  General  Electric  of 
Lynn,  the  Edison  of  Schenectady,  the  Westinghouse  of  Pitts- burg and  the  Bullock  of  Cincinnati.  Those  and  other  great 
corporations  employ  the  same  inventors  and  show  the  same 
enterprise  in  making  improvements  that  was  shown  before the  trusts  were  born. 

"There  is  considerable  activity  in  wireless  telegraphy and  in  aerial  navigation.  Formerly  flying  machines  and 
perpetual  motion  attracted  the  attention  of  cranks  only,  but 
nowadays  aerial  navigation  is  receiving  the  serious  atten- 

tion of  practical  scientific  men." — W.  E.  Curtis,  in  Chicago Record-Herald.  ♦  •  ♦  
LEAD  PENCILS  NOT  "LEAD."— Lead  pencils  originated 

with  the  discovery  of  graphite  mines  at  Borrowdale,  Eng- land, in  1554,  and  not  a  particle  of  lead  is  used  in  their 
manufacture.  The  name  "lead  pencil"  came  through  a 
confusion  of  the  German  terms.  Graphite,  so  strongly  re- 

sembling galena  (bleiganz),  was  given  the  name  of  blel 
(lead),  and  to  distinguish  it  from  the  lead  already  found, 
It  was  called  Wasserblei  (Molybdena).  To  make  matters 
more  confusing,  the  makers  of  lead  pencils  called  them 
selves  Bleiweisschneiders  (white  lead  cutters). 
The  early  method  of  manufacturing  lead  pencils  was 

most  wasteful,  but  in  1795  Conte,  a  Frenchman,  trie* 
using  pulverized  graphite  and  binding-clay,  thus  utilizinf all  the  mineral  and  producing  pencils  of  varying  hardness 
according  to  the  amount  of  binding-clay  added. 

PATENTS  SOLD 

O  IM  'C  O  M  M  I  S  S  I  O  M 
If  you  wlsflfro  buy  or  sell  a  patent  write  for  my  booklet  "Hot to  Sell  a  Patent"  or  my  list  of  patents  for  sale. 

E.  L.  PERKINS,  President  Inventors'  Exchange 
14  Broad  Street  BOSTON.  MASS 
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w-m  a  ^Tf^yi^  T^W^C^  SECURED  PROMPTLY  and  with  special 

J^yQ^    j*     'lJJ^^  regard    to    the   Legal    Protection    of  the 
HAND  BOOK  FOR  INVENTORS  AND  MANUFACTURERS  SENT  FREE  UPON  REQUEST. 
Consultation  Free.    No  charge  for  opinion  as  to  the  patentability  and  Commercial  Value  of  Inventors'  Ideas. 

HIGHEST  REFERENCES  FROM  PROMINENT  MANUFACTURERS 

C.  L.  PARKER,  Patent  Lawyer 
Patents,  Caveats,  Trade  Marks,  Copyrights,  Validity  Reports,  Interference  Contests 

Patent  Suits  Conducted  in  All  States 

REFERENCES :-«-Globe  Machine  and  Stamping  Co.,  Murray  Engineering  Co.,  Morgan  Machine  and  Fngineering  Co., 
Berkshire  Specialty  Co.,  Stewart  Window  Shade  Co.,  Macon  Shear*  o  .  Acme  Canopy  Co  ,  Lippencott  Pencil  <o.,  Salisbury 
Tire  Association  of  America,  Oakes  Manuf  ctuiing  Co.,  By-Products  Co.,  Alabama  Brewing  Co.,  National  Onset  Co.,  Anti- 
ieptlc  Supply  Co.,  Richmond  Electric  Co.,  Railway  Surface  Contact  Supplies  <'o..  National  Electric  Works. Mr.  Parker  on  November  1. 1903,  after  haviug  be^n  a  member  of  the  Examining  Corps  of  the  U.  S.  Patent  Office  for 
>ver  five  years,  resigned  his  position  as  Examiner  to  take  up  the  practice  of  Patent  Law. 

\ddress  210  Dietz  Building  WASHINGTON,  D.  C. 

ROASTING  PAN  WITH  DRIPPER.— A  new  roasting )an  for  meat  has  a  dripper  placed  above  the  meat,  from 

vhich  the  material  used  to  drip  on  the  meat  is  allowed  to 
Irop,  keeping  the  surface  moist.  The  flow  is  controlled 
iy  faucets. 

FLOOR  SCRAPER.— The  former  te- 
'iious  operation  of  scraping  hardwood loors  may  now  be  done  by  a  machine 
vhich  is  pushed  along  like  a  lawn 
nower.  As  it  is  almost  impossible  to 
nake  the  boards  in  the  floor  exactly 
natch  at  the  edges,  the  surface  re- 
(uires  a  smoothing  cut  to  prepare  it 
'or  the  wax  finish  or  polish. The  machine  for  doing  this  works  In 
somewhat  the  same  manner  as  a 
tlane,  tut  runs  on  rollers,  as  the 
\ eight,  which  is  many  times  that  of 
i  plane,  would  otherwise  produce  too 
uuch  friction.  This  machine  is  a 
rreat  improvement  over  the  old  hand 
r<><  *>ss,  in  which  the  floor  was  scraped he  hand. 

a  tool  held 

"Thoughts  That  Pay 

ft 

Do  you  know  that  you  have  them? 
Your  ideas  may  bring  you  a  for- me if  uroDftilv  nrntftctud. 
u\j  yvu  auuvv  max  yoi 
Your  ideas  may  brin 

tune  if  propeily  protected. 

Patent  What  Yon  Invent 
New  book  telling  what  to  Invent  and  how 

to  obtain  a  Patent,  sent  FREE. 
$1,000,000  offered  for  one  in- vention. 
Send  sketch  for  free  report  as  to  patent- ability. 
Patent  obtained  or  fee  returned. 
Patents  advertised,  for  sale,  free. 
CHANDLEE  &  WOODWARD 

Patent  Attorneys 
956  F  Street         WASHINGTON,  D.  0. 

Please  Mention  Popular  Mechanics 

LET  ME  SELL 

YOUR  PATENT 

Booklet  ex- plaining how mailed  FREE. 

Sixteen  years' 
E  x  p  e  r  i  ence. 

Patent  Sales  exclusively,  If  you  have  a 
PATENT  for  sale,  call  on,  or  write 

WILLIAM  E.  HOYT 
PATENT  SALES  SPECIALIST 

290  J  Broadway,   New  York  City 

INVENTORS  FINANCIALLY  UNABLE 
TO  APPLY  FOR  A  PATENT 

for  the  protection  of  their  ideas  can  receive  assistance  that will  aid  them  by  addressing 

CHARLES  S.  CLAGETT,  Patent  Draftsman 
Fifteen  Years' Experience         116  Nassau  St.,  NEW  YORK  CITY 

INVENTS 
HOW  AND  WHAT  TO  INVENT' 'HOW  TO  OBTAIN  PATENTS' explained  FREE.     CHESTER  W. 

BROWN,  Patent  Attorney,  996  F  Street,  Washington,  D.  C. 

P 

ATENTS 
PROTECT  YOUR  IDEAS 
Send  for  Inventor's  Primer. 
NO  PATENT,  NO  FEE. 

Patent  Advertised  FREE. 

MILO  B.  STEVENS  &  CO., 
Established 

1864. 
885  Fourteenth  St.,  WASHINGTON,  1>. 

Branches  at  Chicago,  Cleveland.  Detroit. 

WE  MANUFACTURE  TO  ORDER 

DIES.  TOOLS  AND 

AUTOMATIC  MACHINES 
also  HARDWARE  SPECIALTIES 

and  PATENTED  NOVELTIES 
ESTIMATES  FURNISHED  ON  EXPERT 
MODEL  WORK.  8END  DRAWING  OR 
8AMPLE. 

BOOKLET  FREE.     WRITE  TODAY. 

Stamping  €r  Tool  Co. 
LA  OROSSE.  WIS. 
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"1  received  the  official notice  of  the  allowance  of 
my  application  for  Letters 
Patent  and  certainly  ap- 

preciate the  prompt  and 
thorough  manner  in  which 
you  have   handled  my 
case."— (Mrs.)  Edna  Mid- dleton,  529  34th  St.,  East, 
Savannah,  Qa. 

PATENTS 
GUARANTEED 

^Protect  Your  Idea!  Guide  Book  FREE.  Send  sketches and  description  of  invention  for  FREE  SEARCH  of  Patent  Office Records  and  Report  as  to  patentability.   Highest  references. 
P     R.  VROOMAN     Registered  Patent  Attorney 1^.    V  KA^lYl/\rN,   Box  71,  Washington,  D.  C. 

"I  am  very  much  pleased 
with  the  way  in  which 
my  application  papers were  prepared.    I  shall 
certainly  recommeDd  you 
to  anyone  in  need  of  a 
patent  attorney."  —  Otto ]  I      |\  1  pcai  (r      Wrwi  rrhf  An Mich. 

PATENTED  ARTICLES 
MANUFACTURED  FOR  INVENTORS 

In  any  quantities  from  one  to  ten  thousand.  Send  sketch  or 
model  for  estimates.  Inventions  developed.  Models  made. 
Terms  absolutely  the  lowest.  Prompt  Delivery. 

Murray  Engineering  Company 
3010  K  Street  Washington,  D.  C. 

"HINTS  FOR  INVENTORS " By   DR.    ROBERT   GRIMSHAW,   M.  E., 
The  Celebrated  Writer  on  Technical  Subjects. 

The  Most  Valuable  Work  for  Inventors 

Ever  Published 

Contains  information  concerning  450  inventions'  for  which 
there  is  an  actual  present  demand,  compiled  from  replies 
to  letters  sent  to  prominent  manufacturers  asking  what 
inventions  they  actually  need  in  their  works.  There  are 
also  important  chapters  on  PERFECTING  AND  DEVELOP- 

ING INVENTIONS,  SELLING  PATENTS.  ETC.  The  book 
is  a  veritable  cyclopaedia  of  valuable  information  for 
inventors. 

FREE  TO  YOU 
We  will  send  this  valuable  160-page  book  free  to  you  as 

a  premium  for  a  one  year's  subscription  to  the  INVENTOR at  $1.0Q  per  year. 
The  INVENTOR  is  a  popular  illustrated  technical 

monthly  magazine,  devoted  to  the  interests  of  inventors. 
It  contains  entertaining  accounts  of  what  inventors  are 
doing,  notes  as  to  new  and  interesting  discoveries,  sug- 

gestions as  to  how  to  turn  inventions  into  money,  hints  as  to 
present  opportunities  for  inventors,  decisions  in  patent 
cases  and,  in  fact,  everything  of  interest  to  inventors. 

Send  us  $1,00  today  by  registered  letter  or  P.  0.  order 
and  we  will  send  you  "Hints  for  Inventors"  postpaid  by return  mail  and  the  INVENTOR  for  twelve  months.  Address 

Inventor  Publishing  Co. 

84  Broad     (Exchange  Bldg.)    Boston,  Mass. 

PATENTS 

Careful  attention  given  to  the  prosecution  of  business  before 
the  patent  office.  Patents  procured  and  no  attorney  fee  called 
for  until  patent  is  allowed.  (23  years  experience.)  Write for  ''Inventor'*  Guide."  Address 

Franklin  H.  Hou^h 
Atlantic  Building.    Washington,  D.  C. 

HAND  METAL  PLANER. — A  new  labor-saving  device 
for  shops  to  take  the  place  of  filing.  It  occupies  about 
1  ft.  square  on  a  bench  and  will  plane  up  to  4  by  5  in. 
The  feed  is  automatic,  can  be  set  at  any  angle,  and  feeds 
down  iy2  in.    It  is  operated  by  a  lever  2  ft.  long  which 

can  be  removed  when  not  in  use.  The  vise  furnished  can 
be  set  parallel  or  at  right-angles  with  the  sliding  bar  to which  it  is  attached,  or  it  can  be  removed  in  a  moment 
and  used  as  a  clamp  on  a  drill  press,  or  on  the  bench,  or used  as  parallels.    It  is  a  valuable  tool  in  itself. 

NEW  HUNTING  KNIFE. — A  new  knife  for  campers  and hunters  consists  of  a   blade   which   slides  back   into  the 

handle,  or  extends  into  position  for  use,  by  touching  one 
of  two  springs.  When  open  or  closed  the  blade  is  auto- matically locked  in  place. 

BOTTLE   LETTER  RETURNS   TO   WRITER. — A  letter 
written  by  a  Los  Angeles  man,  inclosed  in  a  bottle,  and 
cast  into  mid-Atlantic  on  June  1.  1906,  was  returned  to 
the  writer  from  Fayal,  Azores  Islands,  on  Jan.  19,  1907. 

MODELS  and  GEARS 
INVENTIONS  PERFECTED 

Catalogs  free 
UNION  MODEL  WORKS,  191  South  Clark  St.,  Chicago.  III. 

PATENT
S 

GUARANTEED.  PATENTS  SECURED  OR  FEE  RETURNED 
Send  model  or  sketch  for  free  report  as  to  Patentability.  Send 
for  finest  publications  ever  issued  for  free  distribution  "HOW  TO 
OBTAIN  A  PATENT",  with  100  MECHANICAL  MOVEMENTS 

illustrated  and  described,  and  "WHAT  TO  INVENT",  containing  valuable  LIST  OF  INVENTIONS  WANTED. 
AMCT  IUI  I  I  I  I/^M  ^^^1  2  ADC  offered  for  one  invention.  $16,000  for  others.  Patents 
Wilt     III  1  L_  L.  1  \J  IH    L/ULLAl\0   advertised  free  in  "WORLD'S  PROGRESS."    Copy  free. 

EVANS,  WILKENS  &  CO. 
New  York  Offices:  Main  Offices:  615  F  Street  N.  W., 

132  Nassau  Street,  New  York,  N.  Y.  Washington,  D.  C. 
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EARN  YEARLY 

5,000  to  »10,000. 
in  the  REAL  ESTATE  BUSINESS 

We  will  teach  you  by  mail  the  Real  Estate,  General  Brokerage 
and  Insurance  Business  and  appoint  you 
SPECIAL  REPRESENTATIVE 

of  the  oldest  and  largest  co-operative  real  estate  and  brokerage  company  in  America. 
Representatives  are  making  $3,000  to  $10,000  a  year  without  any  investment  of  capi* tal.  Excellent  opportunities  open  to  YOU.  By  our  system  you  can  make  money  in  a  few  weeks  without  interfering  with  your 

present  occupation.  Our  co-operative  department  will  give  you  more  choice,  salable  property  to  handle  than  any  other  institu- 
tion in  the  world.    A  THOROUGH  COMMERCIAL  LAW  COURSE  FREE  TO  EACH  REPRESENTATIVE,    Write  for  62-page  book,  free. 

THE  CROSS  COMPANY,  556  Reaper  Block,  Chicago,  111. 
The  original  real  estate  school  no  connection  with  any  other  concern  of  similar  name. 

PATENTS 

THAT  PROTECT 
AND  PAY 

WATSON  E.  COLEMAN 
Registered  Patent  Attorney 

626  F  Street,  N.  W.  WASHINGTON,  D.  C. 
Advice  Free;  Highest  References;  Best  Service. 

Let  Us  Act  As  Your  Factory 
We  have  one  of  the  best  equipped  shops  in  the  United  States 
and  can  turn  out  your  work,  for  you  cheaper  than.vou  can 
possibly  do  it  yourself.  Send  drawings  or  models  for  esti- mates on  dies,  tpols  and  manufacture  of  your  article  in 
quantities. 

Metal  Specialties  Manufacturing  Co. 

18-24  W.  Randolph  St*.,  CHicago,  XJ.  S.  A 

PATEIMTQ
 

That  PROTECT  and  PAY 
Write  at  once  for  the  booklet  "  Information  for  Inventors  and 

Mechanics,"  and  for  our  Special  Offer  to  our  b  irsfe  Client  in each  community .    Enclose  2  cents  for  postage, 
STERLING  P.  BUCK  LAW  &  PATENT  CO. 

210  E  Street  N.  W.  WASHINGTON,  D.  C. 

Before  You  Invest 
A  dollar  in  anything  get  my  book,  "How  to  Judge  Invest- 

ments." It  telis  you  all  about  everything  you  should  know before  making  any  kind  of  an  investment,  either  for  a  large  or 
email  amount.  This  book  gives  the  soundest  advice,  and  may 
save  you  many  dollars.  Send  two-cent  stamp  for  a  copy;  do it  now. 
Send  your  name  and  address  and  get  the  Investors'  Review  for 

3  Months  Free 
This  will  keep  you  reliably  posted  on  various  kinds  of  Invest- ments. Address 

Editor  INVESTORS'  REVIEW,  1461  Gaff  Bldg.,  CHICAGO,  ILL. 

r  YOUR  IDEAS 
$100,000  offered  for  one  in. vention;  $8,500  for  another. 

Book  "How  to  Obtain  a  Patent"  and "What  to  Invent"  sent  free.  Send 
rough  sketch  for  free  report  as  to 

^patentability.     We   advertise  your ^patent  for  sale  at  our  expense. 
Chandlee  &  Chandlee,  Patent  Attorneys, 

930  F.  Street,  Washington.  D.  C. 

Patent 

Obtained 

OR 
Fee 

Returned 

I  Can  Sell  Your  Patent 

My  new  method  brings  quick  results. 
Send  for  booklet. 

O.  J.  HAEGLER, 
21  So.  Broad  St. Philadelphia,  Pa. 

[-PATENTS  that  PROTECT Our  3  books  for  Inventors  mailed  on  receipt  of  6  cts.  stamps 
R.S.&  A.  B.LACEY,  Washington, D.C.     Estab.  1869 

give  you  proof  of  the  money  value  of  the 
patents  we  procure.— L.  &  L. 

MOVING  PICTURE  MACHINES 
You  Can  Make 
BIO  MONET 

Entertaining  the  Public. 
Nothing  affords  better  oppor- 

STEREOPTICONS 

tunities  for  men  with  small 
capital.  We  start  you,  furnish- ing complete  outfits  and  explicit instructions  at  a  surprisingly 

THE  FIELD  IS  LARGE      Ntsx  low  cost- comprising  the  regular  theatre  and  lecture  circuit,  also  local  fields  in  Churches, Public  Schools,  Lodges  and  General  Public  Gatherings.  Our  Entertainment 
Supply  Catalogue  and  special  offer  fully  explains  everything.    Sent  Free. 
CHICAGO  PROJECTING  CO.,  225  Dearborn  Street,  Oept.  4  Chicago. 

$15 

••GEM"  ADDING  MACHINE 
FREE  10  Days'  Trial,  Charges  Prepaid 

With  a  RESETTING  DEVICE  that  clears  the  dials  to  zero  in- 
stantly. A  High-Grade  Mechanical  Production.  Does  the  work  of 

high-priced  machines. Adapted  for  various  uses.    Guaranteed  for  two  years. 
Catalogue  Free. 

AUTOMATIC  ADDING  MACHINE  CO.,  352  Broadway,  New  York  City. 

Please  Mention  Popular  Mechanics 
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i 

Drawing  $125  to  $250  monthly  require  more  than  Schoolroom  Knowledge. 

As  Chief  Draftsman  of  Eng'g  firm  I  know  exactly  the  Quality  and  Quantity of  experience  and  practical  training  you  must  have,  and  will  prepare  yoi 
in  few  months  home  instructions  for  above  paying  positions,  which 
furnish  free  anywhere. 

Complete  Highest  Grade  Drawing  Outfit,  everything  included,  with 
German  Silver  Set  of  Tools,  value  $13.85,  FREE  next  ten  days. 

Address,  CHIEF  DRAFTSMAN,    Div.  19  ENG'S  EQUIP'T  CO.,  Inc.,  Chicago 

Drawing  Instruments 
and  Materials 

MOST  COMPLETE  ASSORTMENT 
ALL  GOODS  WARRANTED 

Bichter  Instruments  of  Precision 
None  better.    Their  mechanical 

merits  challenge  criticism. 
Blue  Print  Papers,  Vandyke  Solar  Paper 
Write  for  Catalogue  "P,"  416  pages 

EUGENE  DIETZGEN  CO. 
181  Monroe  St.. 

Chicago 
14  First  Street. 

San  Francis«o 

119-121  W.  23d  St 
New  York 

145  Baron  ne  St. 
New  Orlean 

i  A  PPTTT?  A  PV  Not  guess  work AvUU ftAV;  X  with  a  patented 
LEMON  MEASURING-CAL1PER Meets  the  requirements  of  and  exceeds 

the  limits  of  all  other  calipers.  The  only 
instrument  for  reaching  over  and  measuring  inside  of 
reinforced  edges  or  heavy  lims.  Sold  Direct— Ask  for  Description  and  Price. 
THE  WEST  MFG.  CO.,  Columbus,  O. 
(Note— If  you  have  a  Patented  Article to  manufacture,  write  us.) 

$1.00  ™§  "READY" 

Draughting  Instrument  com- bines Compass,  Protractor, 
Rule,  Square,  etc.,  all  in  one,  and  you  can  carry  it  in  your vest  pocket.    Made  of  special  grade  of  aluminum.  Send 

it  now.    You  need  it.    Money  returned  if  you  aren't pleased. READY  MANUFACTURING  COMPANY 
604  Livingston  Bldg.        Rochester,  N.  Y. 

CURING  A  TELEPHONE  TROUBLE.— Whiting's  tele phone  got  out  of  order.  Sometimes  it  would  work  an<3 
sometimes  it  wouldn't.  It  needed  attention,  and  Whiting 
said  so  repeatedly,  but  the  company  wouldn't  do  anything 
for  him  but  send  him  a  bill  promptly  at  the  month's  end, and  the  telephone  remained  in  a  very  unsatisfactory  state. 

Finally  Whiting  put  his  brain  to  work  on  the  problem 
of  getting  his  telephone  repaired,  and  the  next  time  he 
was  called  up,  taking  down  the  receiver,  he  said  mildly: "Hello." 

"Hello,"  was  the  reply.     "Is  this  Whiting?" "No,"  said  he. 
"Isn't  this  No.  713-A?" 
"No,   indeed.     It  is  872-B,   Mrs.  Cora  Thompson." 
"Oh,  excuse  me." Whiting  smiled  and  returned  to  his  work.  A  minute  or 

two  passed  and  he  was  called  up  by  a  feminine  voice — the proud,  haughty  voice  of  the  young  lady  at  the  exchange. 
"No.  713-A,  isn't  it?"  she  said. "No,  no,"  said  Whiting. 
"Isn't  this  Mr.  Whiting?" 
"No.    It  is  Harry  Smithers." 
"What  is  your  number?" 
"Why,  1192,  of  course." "Oh." 
Silence.  Then  a  minute  later  the  telephone  girl  rang 

again. "Hello.    No.  713-A?    Mr.  Whiting?"  she  said. 
"No,"  Whiting  answered  in  a  surprised  tone.    "This  is 

No.  321 -A." 
"Oh." 
Five  minutes'  pause.  Then: 
"Hello.    No.  713-A?" It  was  a  man's  voice,  the  manager's.  Whiting,  smiling 

grimly,  answered  it. "No.    This  is  the  Globe  theater." There  was  an  angry  mutter  over  the  wire,  and  half  an 
hour  later  a  foreman  and  six  assistants,  armed  with  all 
kinds  of  batteries  and  tools,  invaded  Whiting's  office. 
When  they  left  the  telephone's  defect  had  been  repaired, and  it  was,  for  the  first  time  in  six  months,  in  perfect 
condition. 
AUTO  RUN  BY  SPRINGS.— Two  inventors  of  Schenec- 

tady,  N.  Y..  are  building  an  auto  which  they  declare  will 
have  no  engine,  the  motive  power  being  furnished  by 
springs,  which  as  they  unwind  are  expected  to  operate 
on  the  principle  of  clockwork.  Each  spring  will  be  50  ft. 
long,  3  in.  wide  and  1/10  in.  thick,  and  in  the  proees.i  of 
unwinding  is  to  turn  the  rear  wheels  (54  times,  equal  to  a 
travel  of  4.76')  ft.  for  the  auto;  each  spring  to  give  out 
Y2  hp.,  and  with  a  sufficient  number  of  springs  the  rest  Is 
pronounced  easy.  The  winding  up  is  to  be  quickly  done  at 
a  power  station. 

KEUFFEL  &  ESSER  COMPANY 
OF  NEW  YORK 

1 1 1  East  fladison  Street  Chicago 

DRAWING  fl  ATERI A I  5 

SURVEYING  INSTRUMENTS 

Write  for  particulars  about  our  new  Hechanics 
Steel  Tape  Rule. 

Please  mention  Popular  Mechanics, 



  STUDY  ELECTRICITY   
AT  HOME 

Every  new  sky-scraper,  factory,  power-plant,  increases  the  demand  for  trained  electricians.  In  this  age  of  electric 
elevators,  trolley  cars,  the  third  rail  systems  for  subways  and  elevated  roads,  the  ever  present  telephone  and  telegraph, 
the  man  who  is  efficient  cannot  help  but  be  successful. 
The  electric  light  has  driven  out  the  lamp,  and  the  gas  plant,  even  in  the  most  rural  districts.  The  present  day  farm 

house  is  not  complete  without  its  telephone.  The  big  railways'  system  are  substituting  electricity  for  steam,  even  over 
long  distances.  The  Inter-Urban  trolley  service  is  developing  to  such  an  extent  that  sleeping  cars  and  diners  are  now  a 
regular  feature  on  many  lines.  A  fortune  awaits  the  man  who  perfects  a  storage  battery  for  automobiles  which  will 
run  a  car  from  1 00  to  1 50  miles  without  re-charging. 
Under  these  circumstances,  with  such  opportunities  open  before  you,  do  you  think  that  you  can  make  any  mistake  by 
devoting  a  few  hours  a  day  to  the  study  of  electricity  ? 

CYCLOPEDIA 

APPLIED  ELECTRICITY 

AMONG  THE 
CHAPTERS 

-Magnetism 
Measurements 
-Wiring 
-Direct  Current  Dyna- 

mos and  Motors 
-Electric  Lighting 
-Railway  Power  and 

Lighting 
-Arc  Lamp  Develop- 

ment 
-Electrical  Construc- 

tion 

AMONG  THE 
CHAPTERS 

-Management  of  Dy- 
namos and  Motors 

-Power  Station 

-Alternating  Current Machinery 

-Power  Transmission 
-Telephone,  including 
Common  Battery 

System -Automatic  Telephone 
and  Wireless  Teleg- 
raphy 

Five  Handsome  Volumes,  Each  Nearly  One  Foot  High 
Compiled  from  the  most  valuable  instruction  papers  of  the  American  School  of  Correspondence.  The  success  which 
the  School  has  had  in  teaching  thousands  of  Electricians  is  in  itself  the  best  possible  guarantee  for  the  work.  The  vol- 

umes contain  the  essence  of  the  most  successful  methods  yet  devised  for  the  education  of  the  busy  workman.  The 
rules  and  formulas  are  in  every  case  presented  in  a  very  simple  manner,  and  every  principal  is  illustrated  with  special 
diagrams  and  practical  examples.  Merely  to  acquaint  the  public  with  the  superiority  of  the  Electrical  Courses  of  the 
American  School  of  Correspondence,  we  offer  the  Cyclopedia  at 

LESS  THAN  ONE  -  THIRD 
For  the  Next  30  Days  Only 

A  post-card  or  letter  will  bring  the  entire  set  to  you  express  prepaid.  Study  the  work  carefully  and  if  satisfactory,  send 
us  $2.00  within  five  days  and  pay  $2.00  a  month  until  the  Special  $19.80  Price  is  paid.  If  not  adopted  to  your  needs  we 
will  send  for  the  books  at  our  expense  upon  notification  from  you. 

2,500  pages  —  2,000  full  page  plates  —  size  of  page  7x10  inches  — 

bound  in  three-quarters  red  morocco  —  handsomely  marbled  edges 

—  gold  stamped  titles  and  ornaments  — 19  associate  editors  —  27 
authorities  consulted.  The  regular  price  is  $30.00.   ORDER  NOW. 

American   School  of  Correspondence 
-    i  — —  CHICAGO    ,  i.,  .  i__       .     .  . 
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WHY  DON'T  YOU  TRADE  IN  NEW  YORK? 

Page  Catalogue  Free 

AND  SAVE  MONEY  ON  EVERYTHING  °™r,  75i°°0   labor-saving,  money-makin* x    a.  j  j       . ■    ■«      ,     .  articles  for  the  shop,  home  and  larni  full* 
illustrated,  described  and  priced  in  our  Big  New  Catalogue  No.  92.  ^% It  contains  a  larger  variety  of  mechanics'  tools  of  all  kinds  at  lower  prices  than  heretofore shown  in  any  catalogue  ever  published.  No  mechanic  can  afford  to  be  without  this  up-to-date Buyer's  Guide,  for  we  sell  at  wholesale  prices  in  small  quantities  as  well  as  large Opposite  each  article  in  the  catalogue  is  the  low  price  at  which  we  sell  it,  the  Loweife Price  for  which  it  can  be  bought  in  any  store,  big  or  little,  in  this  or  any  country  on  the  globe You  will  spend  hours  of  interest  over  its  pages;  you  will  marvel  at  the  wonderful  variety,  all complete  m  one  big  book.  It  makes  buying  pleasant  as  well  as  profitable,  no  matter  where you  live.  This  catalogue  costs  us  $1.00  to  print,  but  is  sent  postpaid  Free  of  Charge  to  all who  ask  tor  it  in  good  faith.  " 
WRITE  FOR  IT  TO-DAY. — We  will  send  you  our  Premium  List,  containing  100  valuable 

. ;'  .     .     «  and  useful  articles  given  away  FRis.*:.  Also  our  Grocery List,  showing  how  you  can  save  one-third  on  your  living  expenses.  ^ 
WE  SELL  RELIABLE  GOODS  ONLY  of  us  and  s^ure  Best  Goods  at  Lowert „  ,  ,     ,  Prices;  Prompt  Shipments,  Low  Freight  and Express  rates,  and  a  square  deal  every  time.  We  guarantee  satisfaction  or  refund  your money.    We  also  guarantee  safe  delivery  ot  all  goods  ordered  of  us. 

•        30  Chatham  Square New  York  Cily. 
Established  1816. 

WHITE,  VAN  GLAHN  &  CO.  : 
The  Oldest  Mail  Order  House  in  America. 

HI-PO 
Waterproof 

DRY 

BATTERY 

55 

Increased  Power 

Greater  Recuperation 

Absolutely  Waterproof 

HI-PO  Batteries  are  made  by  a  process 
that  insures  unusual  recuperative  power  and 
in  addition  gives  them  absolute  protection 
against  moisture  and  climatic  changes. 
&hey  are  the  ideal  dry  battery  for 

automobiles,  motor  boats  and  all  elec- 
tric apparatus  permitting  the  use  of  a 

dry  battery. 
Will  positively  live  in  water  six  months  at 

a  time — any  other  dry  battery  under  such  an 
extreme  test  will  go  to  pieces  in  less  than  a 
week.  Write  for  Samples,  Price  List  and 
Descriptive  Circulars  J,  etc. 

LINCOLN  ELECTRIC  CO. 
Lincoln  Bldg. ,  1  Union  Square,  NewYorK 

A  LEVEL  ATTACHMENT 
For  the  Steel  Square 

A  simple  but  handy  tool  for  carpenters,  bricklay- ers, machinists,  structural  iron  workers,  and  in  fact 
anybody  working  in  a  mechanical  line.  The  attach- 

ment replaces  t  he  level  entirely,  and  tells  instantly 
bow  much  your  work  is  out  of  level.  Sent  postpaid 
with  complete  instructions  to  any  address. Price  35  cents. 

WM,  LOEVEN,  Patentee  and  Mfr. 
499  West  15th  Street 

CHICAGO 

MECHANICAL, LEC1RICAL, STEAM. CIVIL, 
Engineering  \ 
Complete  and  short  courses.  Thoroughly  equipped  engineering  shops. SHOP  WORK  FROM  THE  BEGINNING.  Short  courses  in  Steam  and  Elec- trical Engineering.  Expenses  low.  Accommodations  the  best.  School 
all  year  Students  may  enter  any  time.  Correspondence  steam  and  elec- trical courses.  Send  for  catalogue.   Mention  course  in  which  interested. 
HIGHLAND  PARK  COLLEGE.  Des  Moines,  la. 

THOUGHT  IT  TIME  TO  STOP. — C.  J.  H.  Woodbury,  of Boston,  tbe  well-known  telephone  engineer,  recently  told tbe  true  version  of  the  Sitting  Bull  telephone  story.  Sit- 
ting Bull  had  been  captured  by  the  United  States  troops and  was  held  in  close  confinement.  So  also  was  another 

obstreperous  Indian,  held  in  confinement  at  a  post  about 
100  miles  away.  The  officer  in  charge  of  Sitting  Bull  had 
been  chasing  the  Indians  for  two  mouths,  and  was  wonder- 

ing what  he  would  do  with  the  captive.  In  an  inspired moment  he  decided  to  arrange  an  interview  between  the 
two  Indians  over  the  telephone.  After  the  necessary  ring- 

ing up  Sitting  Bull  was  asked  if  he  cared  to  talk  Into 
the  machine.  He  talked  into  it  for  several  minutes  and 
did  a  heap  of  listening  also. 
He  put  down  the  instrument  finally,  and  for  hours  was 

even  more  gloomy  than  usual,  at  last  beginning  to  talk 
to  himself — something  very  rare  for  the  Indian.  Asked if  he  was  dissatisfied  with  his  accommodations  or  if  there 
was  anything  they  could  do  for  him,  he  broke  forth  at last: 
"No.  I'm  finished.  It's  all  right  when  the  white  man's 

plaything  talks  the  white  man's  language;  but  when  It 
learns  to  talk  the  red  man's  tongue  it's  time  to  stop." It  is  believed  in  the  west,  where  the  incident  is  fairly 
well  known,  that  this  talk  over  the  telephone  between  the 
two  Indians  had  a  considerable  influence  in  shortening  the Indian  Wars. — Telephony. 

FOR  OWNERS  OF  MOTOR*  BOATS.— Now  that  that boat  of  yours  is  all  laid  up.  and  you  won't  worry  much about  it  until  the  first  bluebirdish  sort  of  a  day  in  spring, 
did  you  do  these  things  before  you  left  it? 
Remove  all  of  the  water  from  the  jacket,  the  tanks, 

pipes  and  bilge? Cover  all  of  the  bright  parts  with  tallow,  pure  vaseline, or  even  heavy  oil? 
Pour  a  liberal  quantity  of  oil  into  the  cylinder  through 

the  igniter  hole  and  then  work  the  piston  so  the  cylinder 
as  well  as  it  would  become  thoroughly  coated  with  the oil? 
Take  up  the  floor  boards  so  that  a  free  circulation  of 

air  will  do  away  with  any  undesirable  odor  later  on? 
Cover  it  all  over  with  canvas  or  a  roof? 
If  you  can  answer  yes  to  all  of  these  questions,  then 

you  deserve  to  have  a  good  boat,  and  I  am  sure  that  is 
just  what  you  have;  but  if  no  is  the  answer,  tben  no 
matter  how  good  the  boat  may  have  been  when  you  bought  | 
her,  it  won't  remain  good  for  any  great  length  of  time. An  inferior  boat  well  kept  is  better  than  a  superior  one 
whose  owner  neglects  it. — The  Motor  Boat. 

MY!°05^v         "HOW  TO  REMEMBER ' '.K&^^^^  gent  jpree  t0  Reader8  of  this  Publication* 

are  no  greater  intellectually  than  | your  memory.  Easy,  inexpensive.  Increase!  I r       income;  gives  ready  memory  for  faces,  names.  I business  details,  studies,  conversation;  develops  will.  I 
public  6peaking,  personality.    Send  for  Free  Booklet.  I Dickson  Memory  School,     705  Kimball  Hall,    Chicago  I 

•DON'T 

CALL  THE 

PLUMBER 

every  time  you  need  a  little  sol- 
dering done.  DO  IT  YOURSELF. 

Our  little  book  "Brazing  and  Sol- 
dering' '  gives  you  all  the  in- 

formation you  need.  Cut 
the  Plumber's  bill  out. 25  cts.  postpaid 

THE  DERRY-COLLARD  CO. 
109  Liberty  St.,  Room  1008,  New  Y»rt 
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A  School  Within  Itself 
There  are  XX  chapters  in  all,  XIX  carrying 
you  from  the  fundamental  principles  of  elec- tricity on  through  the  various  branches  to  a 
point  where  the  careful  student  comprehends 

the  complete  designing,  care  and  operation  of  a  dynamo  or  motor,  and  I  chapter  on  electric  automobiles, 
outlining  their  construction,  care  and  operation,  and  all  about  storage  batteries  and  how  10  handle  them. 
Each  subject  is  carefully  written  and  to  the  point.  After  a  student  studies  a  subject,  he  is  questioned  on 
that  subject  in  such  a  manner  as  to  bring  clearly  to  his  mind  the  points  he  needs  to  know  regarding  same. A  DICTIONARY  in  back  of  book  will  enable  him  to  learn 

the  meaning  of  any  electrical  word,  term  or  phrase  used 
in  this  book,  as  well  as  hundreds  of  others  in  common  use. 
All  required  tables  necessary  in  the  study  are  in  it. 

TABLE  OF  SUBJECTS: 

Chapter. I—  Wirfn?. 

II—  Electric  Batteries.  Electric Plating:. 

III—  Magnetism. 
IV—  The  Magnetic  Circuit. 
V —  Magnetic  Traction. 
VI—  Magnetic  Leakage. 
VII —  Energy  in  Electric  Circuit. 
VIII—  Calculation  of  Size  of 

Wire  for  Magnetizing  Coils. 
K— Calculation  of  E.  M.  F.'s in  Electric  Machines. 

Chapter. 
X   Counter  E.  M.  F. 

XI —  Hysteresis  and  Eddy  Cur- 
rents. 

XII—  Armature  Reaction. 
XIII —  Sparking. 

XIV —  Winding  of  Dynamos 
and  Motors. 

XV—  Proper  Method  of  Con- 
necting Dynamos  and  Motors 

— Self -Excitation  and  others. 

$2.00  PER  COPY— FOURTH  EDITION" — 16,000  COPIES  SOLD. The  offer  we  make  of  refunding  money  if  book  is  not  sat- 
isfactory upon  examination  is  AN  UNUSUAL  ONE  in  connec- tion with  the  sale  of  a  book.  But  we  have  no  fear  of  its 

return.  Your  decision  will  be  what  thousands  of  others  has 
been.  Money  would  not  buy  it  if  it  could  not  be  duplicated. 
We  could  print  testimonials  by  the  hundreds.  It  is  best  to 
order  and  be  your  own  judge  of  its  merits. 
CLEVELAND  ARMATURE  WORKS,  Cleveland,  Ohio. 

AMERICA'S  GREATEST  REPAIR  WORKS.    Armatures  and  Fields  Wound- Commutators  Filled. 

25c.    BOOKS  25c. 

ELECTRICITY.  The  study  of,  and  its  laws  for  be- 
ginners, comprising  the  laws  of  electric  current  gen- 

eration and  flow,  Ohm's  law,  galvanism,  magnetism, induction,  principles  of  dynamos  and  motors,  wiring, 
with  explanations  of  simple  mathematics  as  applied 
to  electrical  calculations.  By  N.  H.  Schneider.  With 
55  original  illustrations  and  6  tables.  25  cents,  post- 
paid. 
DRY  BATTERIES.  A  practical  handbook  on  the 

designing,  filling  and  finishing  of  dry  batteries,  with 
tables,  for  automobiles,  gas  engine,  medical  and  coil 
work,  electric  bells,  alarms,  telephones,  experiments, 
and  all  purposes  requiring  a  first-rate  battery.  Fully 
illustrated  with  30  original  drawings.  25  cents',  post- paid. ELECTRICAL  CIRCUITS  AND  DIAGRAMS.  Being 
a  selection  of  original  up-to-date  and  practical  dia- 

grams for  installing  annunciators,  alarms,  bells,  elec- tric gas  lighting,  telephones,  electric  power  light  and 
wiring  circuits,  induction  coils,  gas  engine  igniters, 
dynamos  and  motors,  armature  windings.  By  N.  H. 
Schneider.    25  cents,  postpaid. ELECTRIC  BELLS  AND  ALARMS.  How  to  install 
:thern.  By  N.  H.  Schneider.  Including  batteries,  wire 
and  wiring,  circuits',  pushes,  bells,  burglar  alarms, 
'high  and  low  water  alarms,  fire  alarms,  thermostats, i  annunciators,  and  the  locating  and  remedying  of  faults. 
[With  56  original  diagrams.  25  cents,  postpaid. 
'  MODERN  PRIMARY  BATTERIES.  Their  construc- tion, use  and  maintenance,  including  batteries  for  tele- 

phones, telegraphs,  motors,  electric  lights,  induction 
'coils,  and  for  all  experimental  work.  By  N.  H. Schneider.  94  pages,  55  illustrations.  The  best  and 
latest  American  book  on  the  subject.  25  cents,  post- paid. EXPERIMENTING  WITH  INDUCTION  COILS.  H. 
IS.  Norrie,  author  of  "Induction  Coils  and  Coil  Mak- 

ing." A  most  instructive  little  book,  full  of  practical iand  interesting  experiments,  fully  explained  in  plain 
'language  with  numerous  hints  and  suggestions  for  even- ling  entertainments.  Arranged  under  the  following headings:  Introduction;  The  Handling  of  Ruhmkorff 
foil;  Experiments  with  Sparks;  Effects  in  the 
Vacuum;    Induction  and  Wireless  Telegraphy.  With 

36  original  illustrations1.  [In  the  press.]  25  cents, 
postpaid. ELECTRIC  GAS  LIGHTING.  How  to  install  electric 
gas  igniting  apparatus,  including  the  jump  spark  and 
multiple  systems  for  all  purposes.  Also  the  care  and 
selection  of  suitable  batteries,  wiring  and  repairs.  By 
H.  S.  Norrie.  101  pages,  57  illustrations,  paper.  25 
cents,  postpaid. 
THE  LOCOMOTIVE,  simply  explained.  A  first  in- troduction to  the  study  of  the  locomotive  engine,  their 

designs,  construction  and  erection,  with  a  short  cate- chism, and  26  illustrations.    25  cents,  postpaid. 
WOODWORK  JOINTS.  How  to  make  and  where  to 

use  them;  including  mortise  and  tenon  joints,  lap 
joints,  dovetail  joints,  glue  joints  and  scarfing  joints. 
With  a  chapter  on  circular  woodwork,  revised  and 
enlarged  edition,  101  pages,  178  illustrations.  25  cents, 
postpaid. SMALL  ELECTRICAL  MEASURING  INSTRU- 

MENTS, describing  the  making  and  using  of  the  dif- 
ferent instruments,  fully  illustrated.  25  cents,  post- 

paid. 
METAL  WORKING  TOOLS  AND  THEIR  USES.  A 

Handbook  for  Young  Engineers  and  Apprentices. 
Shows  how  to  use  simple  tools  required  in  metal  work- 
ing  and  model  making.  Illustrated.  25  cents,  post- 

paid. 
THE  SLIDE  VALVE.  Simply  explained  for  working 

engineers.     Fully  illustrated.     25  cents,  postpaid. 
DIAGRAM  OF  CORLISS  ENGINE.  A  large  engrav- 

ing giving  a  longitudinal  section  of  the  Corliss  engine 
cylinder,  showing  relative  positions  of  the  piston, 
steam  valves,  exhaust  valves,  and  wrist  plates  when 
cut-off  takes  place  at  %  stroke  for  each  15  degrees  of the  circle.  With  full  particulars.  Reach-rods  and 
rock  shafts.  The  circle  explained.  Wrist  plates  and 
eccentrics.  Explanation  of  figures,  etc.  Printed  on 
heavy  paper,  size  13  in.  x  19  in.    25  cents,  postpaid. INDUCTION  COILS.  A  practical  handbook  on  the 
construction  and  use  of  shock  and  spark  coils.  With  35 illustrations.    25  cents,  postpaid. 
JOINT  WIPING.  Practical  hints  for  beginners  in 

plumbing.     Fully  illustrated.    25  cents,  postpaid. 

POPULAR  MECHANICS 
160  Washington  St.,         ::  CHICAGO 

Please  Mention  Popular  Mechanics 
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We  Can  Make  You  an  Expert 

Auto  Driver 

Equip  You  to  Earn  $1,500  to 
$3,000  per  Year  and  assist 
You  in  Finding  a  Position 

If  you  are  making  less  than  $1,500  a  year  our 
complete  Home  Study  Course  of  Automobile  Engi- 

neering, with  individual  Mail  Instruction,  will  give 
you  expert  knowledge  of  the  automobile  and  assist 
you  to  improve  your  position. 
Our  Home  Study  Course  is  based  on  the  regular 

work  in  our  Resident  School,  which  has  become 
noted  for  its  success  in  turning  out  competent 
graduate  students. 
The  23  Home  Study  lectures— which  are  the  basis 

of  our  individual  mail  instruction — are  copiously 
illustrated  by  photographs,  drawings  and  diagrams 
of  various  parts  of  the  automobile,  with  explana- tions so  explicit  and  thorough  that  you  can  grasp 
the  function  of  every  part,  and  be  able  to  make 
repairs  when  necessary. 

School  of  Automobile  Designing 
This  School  has  recently  been  added  to  our  Resi- 

dent and  Home  Study  Courses  in  automobile  engi- neering, and  will  thoroughly  equip  the  student  to 
design  automobiles,   power  plants,  etc. 
Write  at  once  for  our  large  illustrated  free  cata- 

logue, which  completely  describes  our  Methods  of 
Instruction  and  work  done  in  each  of  our  four 
Courses  of  Study.  In  writing  please  say  whether  you 
are  an  owner,  or  a  prospective  automobile  driver, 
salesman,  repairman  or  designer. 

New  York  School  of  Automobile  Engineers 
154  West  56th  Street,  New  York 

Learn  Watch  Repairing Be  a  watchmaker — you  can  learn  this  profitable  trad« by  correspondence  in  a  few  weeks  in  your  own  home by  the  DeSelms  Chart  System.    After  you  complete the  course  you  will  know  a  watch  from  A  to  Z.  You will  know  just  what  the  matter  is  and  how  to  repair one.    When  you  graduate  you  will  be  a  practical watchmaker  and  repairer  and  competent  to  fill 
anj  position.    Positions  for  our  graduates. Ask  for  our  Free  Book.     It  explains 

our  system  and  terms. 
THE  DeSELMS  WATCH  SCHOOL 
23  Perry  St.  ATTICA,  INDIANA 

I  TEACH  SIGN  PAINTING 
SHOW  CARD  WRITING  or  LETTERING  by  mail  and 
guarantee  success.    Only  field  not  overcrowded.  My instruction  is  unequaled  because  practical,  personal 
and  thorough.  Easy  terms.  Write  for  large  catalogue. 

CHAS.  J.  STRONG,  President. 
DETROIT  SCHOOL  OF  LETTERING 
DEPT.  PM.  DETROIT,  MICH. 

"Oldest  and  Largest  School  of  its  Kind." 

VENTRI 
LEARNED  BY  ANY  MAN  OR  BOY  AT  HOME. 

Small  cost   Send  to-day  2c.  stamp  for  particulars  and  proof. 
O.  A.  Smith,  Room  261,  2040  Knoxville  Ave.,  Peoria,  III. 

HOROLOGICAL  DEPARTMENT 
BRADLEY  POLYTECHNIC  INSTITUTE 

Formerly  Parsons  Horological  Institute 
PEORIA,  ILLINOIS. 

LAR6  EST  and  BEST  WATCH  SCHOOL 
IN  AMERICA 

We  teach  Watch  Work,  Jewelry,  Engraving, 
Clock  Work,  Optics.  Tuition  reasonable. Board  and  room*  near  school  at  moderate 
rates. Send  (or  Catalog  of  Information. 

The  Good 
Old  Reliable 
Work  Bench 

That  never  gets 
out  of  style.  For 
many  years  made exclusively  by 

C.  CHRISTIANSEN,  792  Grand  Avenue,  CHICAGO 

HE  STOLE  A  CAR. — An  amusing  instance  of  the  neces- sity for  getting  cars,  and  the  way  a  man  sometimes  has 
to  work  to  get  one,  is  related  in  the  Lumber  Review. 

At  a  point  in  Texas  is  an  industrious  millman  who  has 
three  little  plants  in  that  vicinity  and  is  fond  of  making 
an  occasional  shipment  to  show  that  he  is  still  on  earth.- 
It  seems  that  there  was  an  empty  car  on  the  switch  which 
had  been  ordered  dead-headed  empty  to  a  point  100  miles or  so  away.  The  lumberman  interviewed  the  agent  and 
learned  that  this  car  was  to  be  shipped  empty  to  a  town 
where  he  had  a  customer  who  was  clamoring  for  a  carload 
of  material.  This  he  explained  to  the  station  agent  and 
begged  the  favor  of  loading.  But  the  agent  demurred, 
and  said  his  orders  were  to  ship  the  car  for  cotton immediately. 
That  night  three  or  four  men  with  pinch  bars  worked 

that  car  around  several  hundred  feet  and  got  it  down  to 
the  mill  and  loaded  it.  The  next  morning  the  agent  was 
up  in  arms,  reported  that  the  car  was  loaded  and  could  not 
be  shipped  empty,  etc.,  to  headquarters.  Telegraphic  com- munication was  kept  up  for  four  days,  when  finally  a 
division  traffic  man  told  him  to  get  that  car  out  to  the.( point  of  destination. 
The  lumberman  came  out  on  top.  It  seems  that  he  had 

the  best  of  it.  It  was  certainly  a  reasonable  proposition. 
If  the  car  was  to  go  to  this  point  where  he  had  a  load  of 
lumber  sold,  it  might  as  well  earn  its  way  and  accom- modate both  the  lumberman  and  the  cottonman,  as  the  car 
was  destined  to  load  cotton. 

FISHING  IN  A  MINE. — The  abandoned  hematite  ore 
mines  of  Lehigh  county,  Pennsylvania,  have  been  utilized 
for  fishing  purposes  lately.  For  several  years  they  have 
been  filled  with  water,  and  the  fish  have  accumulated  in 
them.  A  good-sized  mess  may  be  had  at  any  time  in  a few  minutes. 

A  BAD  BREAK. — During  a  newspaper  men's  convention a  number  of  journalists  were  one  afternoon  talking  of 
the  tricks  of  "the  faithless  types,"  when  "Marse"  Henry Watterson  said:  "While  I've  heard  of  a  great  many 
typographical  breaks  in  my  time,  about  the  oddest  and 
most  humorous  transposition  of  the  types  that  ever  came 
within  my  observation  was  that  in  a  New  York  paper 
some  years  ago.  That  sheet  used  to  print  its  shipping 
news  on  the  same  page  with  the  obituaries.  Imagine  the 
glee  with  which  its  readers  found  the  captions  exchanged 
one  morning,  whereby  a  long  list  of  respectable  names 
were  set  forth  under  the  marine  head,  'Passed  Through 
Hell  Gate  Yesterday.'  " — American  Shipbuilder. 

LBAR1N  WATCHMAKING 
Refined,  profitable  labor— Competent  men  always  in  demand.  We  teach  it thoroughly  in  as  many  months  as  it  formerly  took  years.  Does  away  with 
tedious  apprenticeship.    Money  earned  while  studying.    Positions  secured. Send  for  catalog. 
ST.  LOUIS  WATCHMAKING  SCHOOL,  ST.   LOUIS,  MO. 

.  Write  for  our  free  booklet  — — 
"HOW  TO  BE  A 

WATCHMAKER" Stone's  School  of  Watchmaking 903  Globe  Building, 
ST.  PAUL,        -  MINN. 

BE  A 

WATCHMAKER. 

GEARS 

E  very  description,  and  material. 

Any  of  our  " Special  Delivery"  stock 
R  eady  to  ship  immediately 
S  oon  as  we  receive  your  order. 

Catalog  on  Request 
Grant's  "Treatise  on  GEARS"  a  dollar 

Philadelphia  GEAR  Works,  inc. 
7th  and  Cherry  Sts. 

Philadelphia 
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1035  Questions  and  Answers 

Asked  by  Different  Examining  Boards 
Throughout  the  Country. 

648  Illustrations 

672  Pages 

Only 

$3.50 

Satisfaction  Guaranteed 

or  Your  Money  Back. 

Practical  Knowledge  is  Money 

The  highest  salaries  come  to  "  the  men  who  know."  Here  is  a  book 
teeming  with  good,  practical  information  for  engineers — steam  and 
electrical.  It  is  the  engineer's  text  book,  his  reference  book,  his  au- 

thority. An  Encyclopedia  of  information,  and  in  itself  the  most  com- 
plete librarv  of  engineering  practice  ever  published.  Treating  on 

Stationary  Engineering,  Locomotive  Engineering,  Electricity,  Compressed  Air,  Mechani- 
cal Refrigeration,  Gas  and  Gasoline  Engines,  Hydraulic  Elevators  and  Repair  Work. 

If  you  want  a  complete  work  written  in  a  simple  and  direct  style, 
get  this  one  and  make  no  mistake.    New  25  page  pamphlet  sent  free. 

Established  1870  GEO,  Am  ZELLER  BOOK  CO.,  Publishers 
59  South  Fourth  St.,  St.  Louis,  Mo* 

NEW  INVENTION  FOR  OIL  MOTORS. — Consul  R.  S. 
S.  Bergh  sends  the  report  from  Gottenborg  that  J.  Hes- selinan,  a  civil  engineer  in  the  employ  of  the  gas  motor 
manufacturing  firm,  Aktiebolaget  Diesels  Motorer.  at 
Slckla,  Sweden,  has  made  an  invention  by  which  a  gas 
motor  can  be  reversed  by  a  device  within  the  motor  itself, 
when  kerosene  or  raw  oil  is  used  for  motive  power.  It 
is  remarked  that  if  this  invention  is  all  it  is  claimed  to 
he,  it  is  very  important  and  will  open  a  wide  field  for 
the  use  of  such  motors  as  marine  engines,  because  they 
are  so  easy  to  handle  compared  with  steam  engines. 

STRANGEST  CLEANUP  IN  THE  HISTORY  OF  MINING. 
Not  long  ago  a  dredging  company  operating  in  the 

Bonanza  Basin,  Alaska,  reported  the  finding  of  a  perfect 
specimen  of  magnetic  iron  ore,  or  lode-stone,  in  the  dredge 
clean-up.  Although  from  its  unusual  size,  the  specimen referred  to  was  a  rather  remarkable  one  to  be  picked  up 
by  the  monster  dredge,  it  seems  that  a  still  more  remark- 

able clean-up  wTas  made  recently  by  this  company  from the  same  outfit — in  fact,  one  of  the  most  marvelous  ever heard  of  in  mining  history. 
When  the  long  sluice  box  was  opened  recently,  prepara- 

tory to  the  periodical  clean-up,  it  was  found  that  the  bed iof  the  slough  which  had  just  been  worked  had  yielded 
an  assortment  of  stuff  the  equal  of  which  has 
Inever  before  been  seen  in  Dawson  or  elsewhere  in 
Ithe  mining  regions  of  the  West.  The  collection  dis- closed, among  other  things,  two  Russian  bronze  ikons, 
which  had  probably  been  carried  into  the  region  by  Rus- sian explorers  many  years  before  the  Klondyke  was  heard 
of.  The  ikons  were  identical  with  those  carried  by  some 
of  the  regiments  of  the  Czar's  army  in  the  late  Japanese war.  Besides  the  ikons  were  found  eight  American  pen- nies, probably  thrown  into  the  slough  by  some  prospector 
in  a  fit  of  disgust  when  he  realized  that  they  possessed 
no  purchasing  power  in  the  Yukon  district.  There  were 
also  recovered  about  100  lbs.  of  unexploded  cartridges, 
gallons  of  bullets,  many  of  which  had  a  coating  of  amal- 

gam which  necessitated  their  treatment  for  the  gold  adher- ing; 120  pounds  of  nails  of  all  sizes;  an  alarm  clock;  a 
saw  set;  two  Masonic  gold  charms;  an  opal  with  its  set- 

ting from  a  broken  scarf  pin;  innumerable  pieces  of  watch 
chains;  knives,  forks,  keys,  locks,  native  bismuth,  cas- 
siterites,  stanitos,  magnetic  cubes,  magnetized  octohedrons, 
lmshels  of  black  sand,  and  a  number  of  nuggets  worth 
over  $10  apiece. 
The  last  item  caused  some  surprise,  as  it  had  been  gen- 

erally understood  that  the  gold  in  the  basin  was  of  a  fine 
quality,  says  Journal  of  Electricity. 
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SCREW  DRIVERS 
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If  you  are  a  Carpenter,  Contractor,  Builder,  Architect,  Draftsman  or  Mechanic  this  advertisement  offers  you  an 
exceptional  chance  to  advance  in  your  present  occupation.  You  must  keep  up-to-date;  you  must  master  the  latest 
methods  of  construction  work;  you  must  absorb  all  information  possible  in  your  own  line  of  business  to  make  a  perma- 

nent success.  The  truest  test  of  your  present  efficiency  is  the  amount  of  money  earned  by  you  from  week  to  week. 
Unless  you  are  earning  money  commensurate  with  your  ability,  your  age,  and  your  condition  of  life — unless  you  are advancing  and  earning  more  and  more  money  as  you  grow  older,  there  must  come  a  time  when  younger  and  more 
ambitious  men  will  crowd  you  out.    Learn  now  to  turn  your  spare  time  into  money. 

CYCLOPEDIA  of 

Architecture,  Carpentry  and  Building 
Published  by  American  School  of  Correspondence,  Chicago,  111. 

is  an  absolutely  new  work  prepared  by  a  staff  of  twenty  practical  writers  of  acknowledged  authority.  It  is  a  masterpiece 
of  complete,  concise,  practical  "ready  to  use"  information.  There  is  not  one  iota  of  theory  in  its  4,000  pages.  Every demonstration  is  derived  from  the  practical  experience  of  the  greatest  experts  in  the  building  industries  of  the  world, 
such  as  James  C.  Plant,  Superintendent  Commuting  Division,  Office  of  Supervising  Architect,  Washington,  D.  C. ;  Walter 
Loring  Webb,  Consulting  Engineer  and  Expert  on  Reinforced  Concrete;  Fred  T.  Hodgson,  author  of  "Steel  Square," 
"Modern  Carpentry,"  etc. 

The  Cyclopedia  is  compiled  from  the  representative  instruction  papers  of  the  American  School  of  Correspondence. 
The  first  edition  is  now  running  on  the  press,  and  will  be  ready  for  delivery  April  15th.  We  have  just  been  offered 
a  chance  to  make  a  big  saving  in  cost  by  increasing  the  size  of  the  first  edition.  We  ordered  1,000  more  sets,  and  these 
1,000  sets  we  will  dispose  of  by  a 

SPECIAL  ADVANCE  SALE 

Less  than  x/$  Regular  Price 
NO   MONEY  DOWN 

Ten  massive  volumes,  each  nearly  one  foot  high,  handsomely  bound  in  half  red  morocco.  Over  4,000  pages; 
1,900  illustrations,  full  page  plates,  plans,  sections,  etc.    Printed  on  highest  grade  paper;  entirely  new  type,  de  luxe 
books  in  every  particular. 

All  you  need  do  is  to  ask  us  to  RESERVE  a  set  for  you  at  the 

SPECIAL  $19.80  PRICE 
THE  REGULAR  PRICE  IS  $60.00 

April  15th  the  books  will  be  sent  you  by  PREPAID  EXPRESS.   If  they  are  worth  $19.80  to  you  send  us  $2  WITHIN  FIVE 
DAYS,  and  $2  a  month  thereafter  until  paid  for;  otherwise  notify  us  to  send  for  them.   In  any  case  YOU  LOSE  NOTHING. 

Absolutely  no  reservations  accepted  if  post-marked  later  than  April  15th 
AMONG  THE  CHAPTERS  ARE  THE  FOLLOWING: 

Reinforced  Concrete  Construction  — Cement  — Testing-Stone— 
Steel— General  Principles— Practical  Applications— Centering- Finishing— Carpentry— Stair  Building— Hand-railing— Superin 
tendence— Estimating  Correct  Measurements— Contracts— Speci ncations— Strength  of  Materials— Law  of  Contract— Mechanical 

Drawing— Free  hand  Drawing— Perspective  Drawing— Pen  and 
Ink  Rendering-  Architectural  Drawing— Foundations— Mortars —Cements— Masonry— Bricklaying— Electric  Wiring— Plumbing --Steam  Fitting— Hearing— Ventilation— Cornice  Work— Sky- 

light Work— Roofing— Mill  Work— Steel  Construction. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE,  CHICAGO 
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Buy  Your  Tobacco 
Direct  from  Factory 

That's  the  only  way  to  know  how  fragrant, 
rich,  mild  and  smooth  French's  Mixture  is. Descriptive  adjectives  have  all  been  used  by 
inferior  tobaccos  ere  this.  We  can  give  yon 
no  new  words,  but  we  can  give  you  a  new  and 
better  smoking  tobacco  direct  from  the  makers. 

To  make  it  easy  for  you  to  try 
French's  Mixture 

we  have  the  standing  offer  printed  at  the  left. 
Take  advantage  of  it  and  you  will  have 
reason  to  congratulate  yourself.  You  will 
obtain  a  perfect  blend  of  pure  North 
Carolina  Golden  Leaf  Tobacco  made  al- 

most entirely  by  hand.    It  is 
"The  Aristocrat  of  Smoking  Tobacco" Not  sold  by  dealers,  but  direct  to 
smokers  in  perfect  condition. 

FRENCH  TOBACCO  COMPANY 
Dept.  66,  Statesville,  N.  C. 

Geisha  Diamonds 
THE  LATEST  SCIENTIFIC  DISCOVERY 

Bright,  sparkling,  beautiful.  For  brilliancy they  equal  the  genuine,  standing  all  test  and 
puzzle  experts.  One  twentieth  the  expense. Sent  free  with  privilege  of  examination. 
For  particulars,  prices,  etc,  address 

THE  R.  GREGG  MFG.  &  IMPT.  CO. 
Dept  II,  201  E.  Tan  Baren  Street,    -    Chicago,  III. 

HOW  OLE  CAPTURED  8  EMPTIES. — It  was  during  the 
height  of  the  car  famine  in  North  Dakota,  and  Ole  Sather, 
a  rustling  Scandinavian  in  charge  of  a  big  elevator  at 
Parkhurst,  was  getting  desperate.  Already  25,000  bu.  of 
No.  1  hard  was  piled  up  on  the  ground  with  blue  sky  for a  roof. 

For  weeks  Sather  had  prayed  for  cars  and  had  implored 
the  roads  to  send  some  along,  but  none  could  be  had.  One 
day  a  train  pulled  north  carrying  empties  for  Carrington 
and  other  competitive  points.  It  was  a  big  train  and  on 
a  grade  it  stalled.  The  crew  cut  off  a  number  of  cars  and 
in  the  cutoff  were  8  empties.  They  were  to  be  picked  up 
next  morning,  says  the  Grain  Dealers'  Journal. Ole  Sather  saw  them.  Like  mad  he  dashed  for  home  and 
sent  out  to  all  his  friends  and  neighbors  an  emergency 
call.  They  rallied  to  his  aid.  The  cars  could  not  be 
moved,  but  the  grain  could  be  hauled  to  the  cars.  It  was 
a  race  against  time.  Teams  strained  and  drew  the  heavy 
wagons,  lanterns  swung  far  into  the  night,  men  labored  to 
beat  out  the  returning  train  crew,  and  when  morning 
dawned  the  eight  cars,  loaded  to  the  limit,  contained 
10.000  bu.  of  grain. 

There  was  much  railroad  profanity  and  a  threat  to  throw 
it  into  the  snow,  but  wiser  counsel  prevailed,  the  loaded 
cars  were  finally  moved  and  so  10,000  bu.  of  Stutsman 
county  grain  was  sent  to  market. 

BUY  a  COUNTRY  HOME  and  be  INDEPENDENT 
WE  WILL  SELL  YOU  LAND  ON  MONTHLY  PAYMENTS. 
Wheat  land  in  the  Red  River  Valley,  Minn.,  which  nets  non-resident owners  from  1  per  cent  to  20  per  cent. 
Fertile  and  productive  Dakota  land — deeded  and  homestead.  Plenty 

of  coal  and  water.  By  joining  a  "Homeseeker's  Club"  you  can  get  land in  small  tracts  at  a  wholesale  price,  and  save  from  $3  to  $7  per  acre. 
Ranch  and  farm  land  in  Northern  and  Central  Texas  and  20-aere  truck farms  near  Brownsville,  the  home  of  the  fig,  banana,  grape  and  orange. 

20  acres  will  protect  you,  in  old  age,  from  want. Write  for  detailed  information. 
Wm.  W.  COMBS  &  CO.,  Chicago,  III. 

The  Sun  Never  Sets 
WHERE  THE 

BRILLIANT  LAMP  BURNS 
and  no  other  light  is  half  so  good  or  cheap. 
It's  economy  to  use  them— a  saving  of  50  to 75  per  cent  over  any  other  artificial 
light,  which  is  demonstrated  by  the 
many  thousands  in  use  all  over  the 
world  for  the  last  nine  years.  Write  for 
P.  M.  catalogue;  it  tells  all  about  them 
and  our  systems. 
BRILLIANT    GAS    LAMP  CO. 

42  State  St.,  Chicago,  111. 

FACTORY  TO  YOU 
By  Mail  on  Easy  Payments 

No  security  required— No  publicity Every  transaction  strictly  confidential 
Buy  stylish  high-grade  Suits. 

Topcoats,  Raincoats  and  Trou- sers for  men. 
Smart  Suits  and  Raincoats  for 

young  men,  ages  1 4  to  20. 
When  you  buy  from  us  you  buy  direct  from 

the  Factory,  You  save  the  middleman's  pro- fit. You  get  high-grade  up-to-oate  clothing  at lowest  cash  store  prices,  and  you  pay  in  small 
convenient  payments  that  you  will  never  miss. 

$^|  00 

A  WEEK 

PAYMENTS 

We  trust  any  worthy  person  any- 
where in  the  United  States.  Satis- 
faction guaranteed  on  every  sale. 

We  are  twice  over  the  largest  Credit  Clothiers  in  the  world. 
We  operate  72  stores  in  the  principal  Cities  and  have  over 
300,000  customers  on  our  books. Send  to-day  fop  free  samples  of  Spring  styles  and  price  list. 
In  writing  state  whether  samples  of  Suits,  Topcoats,  Raincoats 
or  Trousers  are  desired,  and  whether  for  man  or  youth — THIS 
IS  IMPORTANT. Commercial  rating  one  million  dollars. 

M ENTER  &  ROSENBLOOM  CO. 
10  St.  Paul  Street  Rochester, 

N.Y. 

Split  Hickory  Vehicles 

'J32K~~.  "JO 

You  Pay  Us  Nothing 
Intil  You  Are  Satisfied 
Tou  can  have  any  style  bug- 
:y  built  just  as  you  want  it. 
md  shipped  without  delay. 
Every  vehicle  guaranteed  for 
two  years.  Buy  direct  from our  large  factory.  You 
save  all  dealers'  profits, i  and  get  the  best. 
L  This  Valuable  Book 

I  FREE 
I  I  Want  To  Send  You  One  ol m     These  Valuable  Books 

u  ust  ask  me  on  a  postal  card  to 
send  you  one— mailed  free  to  you.  Greatest 

book  ever  published  for  those  who  have  use  for  a  ve- hicle. Over  150,000  of  these  beautiful  and  valuable  books 
sent  to  vehicle  buyers  throughout  the  U.  S.  Don  t 
buy  a  vehicle  of  any  kind  from  anyone  until  you  have 
read  my  book.  Write  me  today  ~  a  postal  will  do. H.  C  PHELPS,  PM8IOENT 
THE  OHIO  CARRIAGE  MFG.  CO.,  Station  57,  Cincinnati,  Ohio 
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Popular  Mechanics  JHOp  NOtCS  SCHCS  of  Ycar  Booi» 

iff  One  of  these  books  is  issued  the  first  of  each  year,  and 

is  a  reprint  of  all  the  articles  which  have  been  pub- 

lished during  the  year  past,  in  our  "Shop  Notes  Depart- 

ment."  Three  volumes  of  the  series  are  now  ready. 

200  Pages  Vol.  1,  "SllPp  N()teS  fOr  1905."  385  lustrations 

228  Page,  Vol.  H,  "SllPp  NoteS  fOr  1906/'  555  "lustrations 

228  Pages       Vol.  III,  "SllPp  NoteS  fOr  1907/'  580  Illustrations 

THE  PRACTICAL  EXPERIENCE  OF  HUNDREDS  OF 

EXPERTS    CONDENSED    IN    THREE  VOLUMES 

iff  These  books  are  a  perfect  gold  mine  of  information  for 
every  one  interested  in  mechanics,  or  who  uses  tools 
for  pleasure  or  as  an  occupation.  Of  equal  value  and 
help  to  the  professional  mechanic  and  the  amateur. 

iff  These  articles  are  the  cream  of  the  experience  of  years, 
of  hundreds  of  the  most  successful  mechanics  in  the 

country.  There  is  nothing  on  the  market  equal  to 
these  books  at  five  times  their  price. 

iff  The  Popular  Mechanics  Shop  Notes  Series  TELLS  EASY 

WAYS  TO  DO  HARD  THINGS,  and  like  Popular  Me- 

chanics, is  "Written  so  you  can  understand  it." 

iff  These  books  are  indexed  very  fully  and  with  great  care. 

iff  The  subjects  treated  cover  every  department  of  mechan- 

ics, with  useful  time  saving  "kinks"  for  engineers,  fire- 
men, carpenters,  machinists,  plumbers,  painters,  iron 

and  wood  workers,  electricians  of  all  kinds,  masons,  and 
in  fact  all  the  trades.  Special  attention  is  devoted  to  the 
latest  things,  such  as  producer  gas,  cement  working,  etc., 
etc. 

iff  Each  volume  contains  entirely  different  matter  from  that 
published  in  the  other.  A  set  of  these  books  covering 
several  years  will  make  an  encyclopedia  of  priceless  value 
to  the  owner. 

Price  50  Cents  per  Volume,  Postpaid 

POPULAR  MECHANICS, 

In  ordering,  state  which  volume  Is  wanted. CHICAGO 
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I  STOP  FALLING 

MAI  n     CONSULT  ME  BEFORE 
ri  Ml  lm     IT  IS  TOO  LATE 

Tfc ere  is  but  one  way  to  tell  the  reason  of  baldness  and  falling 
hair  and  that  is  by  a  microscopic  examination  of  the  hair.  The  par- 

ticular disease  with  which  your  scalp  is  afflicted  must  be  known  be- 
fore it  can  be  intelligently  treated.  The  use  of  dandruff  cures  and 

hair  tonics,  without  knowing  the  specific  cause  of  your  disease,  is  like 
taKing  medicine  without  knowing  what  you  are  trying  to  cure.  Send 
a  few  fallen  hairs  from  your  combings  to  Prof .  J.  H.  Austin,  the 
celebrated  Bacteriologist,  who  will  send  you,  absolutely  free,  a 
diagnosis  of  your  case,  a  booklet  on  care  of  the  hair  and  scalp,  and  a 
sample  box  of  the  remedy  which  he  will  prepare  specially  for  you. 
Enclose  2c  postage  and  write  to-day. 
PROF.  J.  H.  AUSTIN,  1107  McVicker's Theatre  Bldg.,  CHICAGO 

,  ILL. 

TABLE  LEGS  AND  TABLE  EGGS. 

"Do  you  know  where  I  can  get  some  fancy  table  eggs?" she  asked  of  the  milkman,  who  was  collecting. 
"Yes,  ma'am.  You  telephone  to  Schmitz  &  Schmotz. My  brother  works  there,  and  they  can  give  you  the  best 

in  town." 
So  she  called  up  Schmitz  &  Schmotz,  and  this  talk  en- sued: 
"Is  this  Schmitz  &  Schmotz?" 
"Yes,  mum." 
"Have  you  got  any  fancy  table  eggs?" "Yes,  mum.     We  have  all  kinds." 
"Could  you  send  me  three  dozen?  We  are  going  to entertain  company,  and  I  " 
"Three  dozen?     Yes,  mum.    What  style  do  you  want?" 
"Style?     Why,  I  just  want  the  best  fancy  table  eggs." 
"Yes,  mum.  But  they  come  in  different  sizes  and  de- 

signs." 
"I  never  heard  of  designs  in  table  eggs,  but  I  want the  largest  you  have,  of  course." 
"And  you  want  three  dozen,  mum?" "Yes." 
"What  color?    Natural  finish  or  stained?" 
"Why,  of  course,  1  want  them  natural.  Who  ever  heard of  stained  ones?" 
"Sometimes  they  are.  Would  you  want  a  Mission finish?" 
"No,  indeed.    The  idea!" 
"All  right.    Do  you  want  them  varnished  or  oiled?" "Sir?" 
"And  do  you  want  them  hand-carved  or  plain?" "Carved?  Plain?" 
"And  what  size — do  you  want  them  round  or  square?" "I — I  don't  understand." 
"The  largest  we  have  are  fourteen  inches  thick  'at  the 

top." "Wha-a-a-t?" 
"And  do  you  want  them  to  screw  into  the  table  or  to  be mortised  ?" 
"Sir!    Have  you  been  drinking?" "No,  mum.    Not  a  bit!" 
"Well,  what  are  you  talking  about?" "Table  legs." 
"Then  why  don't  you  talk  sensibly?  I  want  three  dozen fancy  table  eggs." 
"Yes,  mum.  They  will  cost  you  ninety-four  dollars  and eighty  cents." 
"For  goodness'  sake!    What  store  is  this?" 
"This  isn't  a  store,  mum.    It  is  a  furniture  factory." 
"Well,  of  all  things!  Who  ever  heard  of  a  furniture factory  selling  eggs?" 
"Eggs,  mum?    Eggs?    You  asked  for  fancy  table  legs." "I  know  I  did.    But  what  " 
"Ring  off.  I  got  no  time  to  talk  to  foolish  people." — Irand  Rapids  Furniture  Record. 

Don't  Wear  a  Truss 
Brooks'  Appliance  is  a  new  scientific discovery  with  automatic  air  cusbions that  draws  the  broken  parts  together 
and  binds  them  as  you  would  a  broken 
limb.  It  absolutely  holds  firmly  and 
comfortably  and  never  slips,  always 
light  and  cool  and  conforms  to  every 
movement  of  the  body  without  chaf- ing or  hurting.  I  make  ic  to  your 
measure  and  send  it  to  you  on  a  stric  t 
guarantee  of  satisfaction  or  money 
refunded,  and  I  have  put  my  price  so 
low  that  anybody,  rich  or  poor,  can 
buy  it.  Remember  I  make  it  to  your 
order— send  it  to  you— you  wear  it— 
and  if  it  doesn't  satisfy  you,  you  send it  back  to  me  and  I  will  refund  your  money.  The  banks  or  any 

respectable  citizen  in  Marshall  will  tell  you  that  is  the  way  I  do 
business— always  absolutely  on  the  square,  and  I  am  selling  to thousands  of  people  this  way  for  the  past  five  years.  Remember 
I  use  no  salves,  no  harness,  no  lies,  no  fakes.  I  just  give  you  a straight  business  deal  at  a  reasonable  price. 
C.  E.  BROOKS,  4594  Brooks  Bldg.,  Marshall,  Mich. 

THE  VACUUM  CAP  CURES  BALDNESS 
60  DAYS'  TRIAL Thousands  cured.  Our  MODERN  VACUUM  CAP  when 

used  a  FEW  MINUTES  EACH  DAY  draws  the  blood  to 
the  scalp  and  forces  the  hair  into  new  healthy 
growth,  cures  baldness  and  stops  the  hair  from  fall- ing out  Cures  Dandruff.  Harmless  and  healthful. 
We  send  it  to  you  on  trial.  We  only  want  pay  if  you 
are  pleased.    Is  not  this  fair  ?  Write  for  free  booklet. 

THE  MODERN  VACUUM  CAP  CO. 
664  BARCLAY  BLOCK  DENVER,  COLO. 

Dynamo- Motor  $3.50 [A  Dynamo  and  Motor  in  One] 
As  a  dynamo  it  will  light  four  6-c.p. 

lamps  easily;  operate  induction  coils; charge  storage  batteries;  decompose  water; 
electroplate,  etc.  As  a  motor  will  operate 
sewing  machine,  jewelers'  lathe,  emery wheel,  circular  saw,  advertising  devices, and  other  useful  appliances. 
New  Model  Motor,  65c,  postage  20c. A.  fine  new  motor  at  a  bargain.  Send  stamp for  new  catalog. 

ARROW  ELECTRIC  CO.,  103  S.  Canal  St.,  Chiealo,  lit 

EVERYBODY  NEEDS  AN  ACCIDENT  CASE 
If  you  don  t  know  how  to  treat  a  cut  or  bruise  or  to  relieve  a  scald,  or  have  not 

the  remedies  at  hand,  you  should  get  acquainted  with  the 
U.  S.  EMERGENCY  CASE 

at  once.    It  contains  18  articles  all  necessary  to  perform  work  mentioned  above, 
and  also  a  valuable  First  Aid  Handbook.     Pure  and  Antiseptic.  Price, 
complete,  $  1 .    Money  returned  cheerfully  upon  dissatisfaction. 
U.  S.  EMERGENCY  CASE  CO.  25  Weaver  Building,  Utica,  N.  Y. 

Please  Mention  Popular  Mechanics 



HAYNES 

RELIABILITY 

Model  T,  Haynes  Limousine 

The  makers  of  the  Haynes  have  been  developing 
their  car  for  13  years.  They  know  their  car  through 
and  through.  Year  after  year  ihey  have  seen  their 
old  cars  come  back  aftnr  varied  use  and  have  spotted 
here  and  there  chances  for  improvements. 
Their  experience  has  developed  for  1907  a  car  that 

can  be  safely  advertised  for  reliability  —  a  car  that can  be  trusted.  It  contains  no  parts  not  made  in  the 
Haynes  Factory,  no  principles  that  are  unfamiliar  to 
the  Haynes  designers. 

In  these  days,  when  every  blacksmith  is  buying 
parts  and  assembling  cars  under  a  private  trade- mark, the  fact  that  the  Haynes  factories  really  make 
everything  in  their  car  Is  a  guarantee  of  Haynes 
reliability. 

Model  V,  Vanderbilt  Speedster 

The  Haynes  Standard  50  H.  P.  Touring  Car  for  1907, 
Model  "T,"  the  highest  powered  shaft  driven car  built.   Price,  $3,500. 

Send  at  once  for  full  information  and  advance 
specifications.  Address,  Desk  P-P. 

HAYNES  AUTOMOBILE  CO.,  Kokomo,  Ind. 
Oldest  Automobile  Manufacturers  in  America.    Members  A.l.A.M. 

New  York— 1715  Broadway.     Chicago-  1420  Michigan  Ave. 

HAYNES 

REDUCTION 

TWO  VOLUMES,  comprising  one  400-page  text-book, 
nearly  one  foot  high,  bound  in  red  morocco  leather, 
marbled  edges,  printed  on  the  highest  grade  paper, 
gold  stamped  titles,  and  a  handsome  portfolio  contain- 

ing 58  large  detail  plates  11  x  15  inches  in  size. 

Five  Orders  of  Architecture 

A  new  work  for  architects,  draftsmen,  carpenters  and 
architectural  stone  and  sheet  metal  workers. 

The  simplest  and  most  comprehensive  treatise  on  the 
Greek  and  Roman  orders  yet  published.  Illustrated 
with  over  300  sections  and  details  drawn  to  a  scale. 

This  work  is  compiled  from  the  representative  in- 
struction papers  of  the  American  School  of  Correspond- 

ence. It  has  given  such  universal  satisfaction  that 
merely  as  an  introduction  for  the  Architectural  courses 
of  the  School  we  have  decided  for  the  next  30  days  to 
sell  this  complete  set  for 

$12. OO    instead  of    $16. OO 

A  postal  card  or  a  letter  will  bring  a  set  of  The  Five 
Orders  of  Architecture  to  you  by  prepaid  express, 
if  you  mention  this  magazine.  Study  the  books  care- 

fully. If  satisfied,  send  us  f2.00  within  five  days  and 
$2.00  a  month  for  five  months.  We  will  remove  the 
books  at  our  expense  on  notification  from  you  if  they 
are  not  adapted  to  your  needs. 

You  cannot  lose  anything  by  ordering  the  books 
now,  even  if  they  do  not  fulfill  your  requirements. 
You  built  lose  $4.00  by  delaying  your  order  beyond 30  days. 

American  School  of  Correspondence 
CHICAGO 
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"ELITE  JUNIOR' 

Spring  Motor  Child'; Automobile. 

Weight  86  pounds. 

Price  $200. 

STANDARD  LOCK  SWITCH 
Price,  two  keys,  $3.00. 

With  Standard  Indicator 
Price  $6.00 

SKINNER  ROTARY  TRIPLEX  AIR  PUMP.  Engine  driven 
with  Standard  Indicator.  Thirty  days'  trial.   Price  $35. 

Standard  Auto  Supply  &  Mfg.  Co., 
20  BROAD  ST. 

WRITE  FOR  CATALOG. 
NEW  YORK 

-FREE  for  INSPECTION-i 

<  Five  volumes,  2,500  pages,  fully  indexed, 
size  of  page  7x10  inches,  bound  in  three- 
quarters  red  morocco  leather.    Over  2,000 
full-page  plates,  diagrams,  sections,  tables, formulae,  etc.    Written  by  the  foremost 
authorities  and  especially   prepared  for 
Home  Study,  after  a  careful  study  of  shop 
needs  and  conditions.  Years  of  experience 
in  shop,   laboratory  and  class  room  re- 

quired in  its  preparation.    Each  section 
tested  by  actual  use  for  its  practical  value 

to  the  man  who  desires  to  know  the  latest  and  best  practice  in  shop  and  engine  room Complete  sets  of  test  questions  in  every  volume,  thus  combining  the  best  features  of  a text  book  and  a  reference  work.    It  is  easily  understood  by  the  man  who  has  little  time  to acquire  the  fundamental  principles  of  Engineering. 

Now  S19.80     ::    Regularly  $30.00 
Pa™?  ̂ S^.TSh*??  StSSS.'St'  e*?less  D1?.?3*3,  tor  five  days  free  examination  u  yOU  mention  this  paper. 

s&"^^a%fe^S^^Bai^",^  tte  speciai  **•  of  $i9-8°- « »~  «• <~+,Tblonly  reason  we  offer  the  CYCLOPEDIA  of  ENGINEERING  so  cheaply  is  to  interest  thetmblic  in  the extraordinary  advantages  offered  by  the  regular  courses  of  the  American  School .   A  ̂oo^page  hl^dbo^k  sent 
PARTIAL  LIST  OF  CONTENTS  £e.e  on  request  if  you  mention 

<;t?^CiFle£?  °f  H%at~ Chemistry— Boilers-Calorimeters— Steam  Pumps— Elevators. 
?  •r,?5i?es~"'lt  -am  En?ine  Indicators-Valve  Gears-  Thermo-dynamics-The lurbme— Refrigeration— Ammonia  Compression  System  and  Absorption  Sys- tfn^-T  af„«*-°l1  l?nIsrmes»  Marine  Boilers-Marine  Engines-Condensers-Naviga- 
B^el^S^W^f  ̂ ff  EnelinesTValve  Motions-Types  of  Locomotives- Air 
Ventilation^  MraC^me.  Shc£  W^k-The  Lathe-The  Planer-The  Shaper- 
ElertH?M^P eatin2-Mechanical  Drawing-Air  Compressors,  Theory  of  Dynamo- 
-Electrtel  ??h?-ery"£irect  <^Urren-t  Motors'  Electric  Wiring-Electric  Bell  Wiring Electric  Lighting— Storage  Batteries. .    _  _  _  muii  cuny  wnn  maenmery. 

AMERICAN    SCHOOL    OF  CORRESPONDENCE 

this  paper. 

Just  the  set  of  books  for  the 
Engineer,  Boiler-Maker,  Ma- 

chinist, Tool  Maker,  Pattern- 
Maker,  Sheet  Metal  Worker. 
Gas  Engineer,  and  persons 
coming  in  contact  directly  or 
indirectly  with  machinery. 

CHICAGO 
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NEIW  BOOKS 
ELECTRICAL    WIRING    AND    CONSTRUCTION  TA- 

BL  ES.  By  Horstmann  and  Tousley.  Bound  in  Persian 
morocco;  120  pp.;  pocket  size.  Price,  $1.50.  Contains hundreds  of  easy  up-to-date  tables  covering  everything  on 
electric  wiring.    Frederick  J.  Drake,  Chicago. 

THE  WALSCHAERT  LOCOMOTIVE  VALVE  GEAR.  By 
W  W.  Wood.  Cloth;  illust.;  150  pp.  Price,  $1.50.  The first  division  of  this  work  explains  the  valve  gear  in  plain 
language,  the  second  treats  of  its  design  and  erection,  the third  has  to  do  with  actual  work  with  the  valve  gear  on 
the  road,  and  the  fourth  is  composed  of  questions  and 
answers  on  the  subject.  The  Norman  W.  Henley  Pub- lishing Company,  New  York. 

TOOLS  FOR  MACHINISTS  AND  WOODWORKERS. 
By  Joseph  Horner,  Cloth;  340  pp.;  456  illust.  Price, 
$3.50.  General  description  and  classification  of  cutting 
tools  and  tool  angles.  All  the  tools  used  for  cutting 
wood  metal  and  other  substances  described.  Instruments of  measurement  treated  also.  The  Norman  W.  Henley 
Pub.  Co.,  New  York. 

PRACTICAL  METAL  TURNING.  By  Joseph  Horner. 
Cloth;  404  pp.;  illust.  Price,  $3.50.  Handbook  for  ma- chinists, technical  students  and  amateurs;  covers  the 
modern  practice  of  machining  metal  parts  in  the  lathe, 
including  regular  engine  lathe,  its  design,  uses,  attach- ments, etc.  Chapters  on  special  work.  The  Norman  W. Henley  Pub.   Co.,  New  York. 

WIRELESS  TELEGRAPHY  FOR  AMATEURS  AND 
STUDENTS.  Bv  Thos.  M.  St.  John.  Cloth;  12mo.;  172 
pp.;  155  illust.  Price,  $1.00.  Gives  a  practical  and 
theoretical  knowledge  of  the  subject  and  telbr  how  to 
make  all  apparatus  at  small  cost.  Thos.  M.  St.  John, New  York. 

CONCRETES,  CEMENTS,  MORTARS,  PLASTERS  AND 
STUCCO.  By  Fred  T.  Hodgson.  Cloth;  520  pp.;  illust. 
Price  $1  50.  A  thorough  and  practical  treatise  on  the 
latest  and  most  improved  methods  of  preparing  and  using 
limes  mortars,  cements,  mastics  and  compositions  in  con- 

structive and  decorative  work,  including  a  practical  trea- tise on  reinforced  concretes.  Frederick  J.  Drake  &  Co., Chicago. 

MODERN  MILLING  MACHINES.  By  Joseph  G. 
Horner.  Cloth;  304  pp.;  300  illust.  Price,  $4.00.  Gives 
historv  and  development  of  the  modern  milling  machine 
in  its"  design,  construction  and  operation.  Adapted  to  the needs  of  the  apprentice,  machinist,  draftsman,  technical 
student,  etc.  The  Norman  W.  Henley  Pub.  Co.,  New 
York.  '   
PUNCHES,  DIES  AND  TOOLS  FOR  MANUFACTUR- ING IN  PRESSES.  Bv  Joseph  V.  Woodworth.  Cloth, 

500  np.;  700  illust.  Price.  $4.00.  An  encyclopedia  of 
die  making,  punch  making,  die  sinking,  sheet  metal  work- ing, making  of  special  tools,  sub-presses  devices  and mechanical  combinations  for  punching,  cutting  bending 
forming,  piercing,  drawing,  compressing  and  assembling 
sheet  metal  parts,  etc.  The  Norman  W.  Henley  Pub. Co.,  New  York. 

IN  THE  FIRE   OF   THE  HEART.     By   Ralph  Waldo 
Trine  Cloth;  334  pp.  A  discussion  of  social  and  eco- 

nomic conditions  and  problems,  with  the  author's  sug- gestions for  bettering  them.  McClure,  Phillips  &  Co.. New  York. 

THE  METRIC  SYSTEM.  Lord  Kelvin's  views  on  the advantage  of  the  metric  system,  with  opinions  of  eminent 
men    and   explanatory    tables.     Price,    3d.     The  Decimal Association,  London. 

HISTORIC  LOCOMOTIVES.  By  Alfred  Rosling  Ben- nettM  I  E.  E.  Containing  10  colored  plates  from 
original  'drawings  by  Ernest  W.  Twining.  Price,  paper covers.  $1.00;  cloth.  $1.50.  An  interesting  and  attrac- tive work  In  all,  10  locomotives  are  described  and  illus- trated in  color,  and  some  notable  railroad  accidents  are 
recounted     The  Derry  Collard  Company,  New  York. 

HOW  TO  BUILD  A  DIRECT  CURRENT  ONE-KILO- WATT   DYNAMO    OR    A    ONE-HORSEPOWER  MOTOR. 
Bv  A.  E.  Watson,  E.  E.  Cloth;  100  pp.;  *Tif*' 
$1  00  Tells  how  to  build  an  up-to-date  dynamo  that  can 
he  wound  for  almost  any  desired  use  The  drawings  asj directions  are  explicit  and  easy  to  f o  low  giving  every 
detail  of  construction.  Equally  clear  directions  are  given 
for  the  winding,  connecting,  testing  and  using.  Burner Pub.  Co.,  Lynn,  Mass. 

MECHANICAL  TRIANGULATION  IN  FREE-HAND DRAWING.  By  Frank  Aborn.  Paper  covers;  44  pp.; 
illust  Price.  50  cents.  Describes  a  new  system  of  draw- ing originated  to  meet  the  exigencies  of  school  work  and 
give  it  a  definite  trend.  Cleveland  Publishing  Co..  Cleve- land, Ohio. 

MODERN  PLUMBING  ILLUSTRATED.  By  R.  M.  Star- 
buck.  Illust.  by  55  full-page  plates;  392  pp.;  8  vo;  cloth. Price,  $4.00.  The  Norman  W.  Henley  Pub.  Co.,  New 
York. A  practical  work  representing  the  best  modern  practice 
in  plumbing  and  water  supply,  giving  questions  of  drainage 
and  sewerage  first  place,  and  following  the  requirements 
of  New  York  City  and  other  important  cities,  as  well  as 
the  Government  regulations.  A  special  feature  of  the  work 
is  the  liberal  scale  drawings,  which  cover  almost  every 
Imaginable  condition  likely  to  come  before  the  plumber, 
architect  or  sanitary  engineer.  Also  gives  details  as  to 
size  and  weight  of  pipes  required  under  different  condi- tions. 

THE  SCIENCE  YEAR  BOOK  FOR  1907.  Edited  by  Major 
B.  F.  S.  Baden-Powell.  Cloth.  Price,  $1.50.  King,  Sell 
&  Olding,  Ltd.,  London.  W.  C. This  valuable  work  contains  a  vast  amount  of  authentic 
information  in  compact  form,  and  sums  up  the  progress  of 
science  during  1906  in  a  manner  that  gives  one  an  idea 
of  results  actually  attained.  The  book  contains  astronom- 

ical, physical  and  chemical  tables,  summary  of  progress  in 
science,  directory,  biographies  and  diary  for  1907. 

CATALOGS  RECEIVED. 

•ILLUSTRATED  CATALOG  TWENTIETH  CENTURY  MA- CHINE TOOLS.    88  pp..  B.  F.  Barnes  Co.,  Rockford,  111. 

THE  SILENT  PARTNER,  published  monthly  by  the 
Globe  Machine  &  Stamping  Co.,  of  Cleveland,  Ohio,  is 
always  full  of  terse  practical  reading  matter,  but  the  Jan- uary number  for  this  year  seems  to  surpass  all  that  have 
preceded  it.  Any  of  our  readers  not  familiar  with  this 
publication  had  better  get  a  copy  and  find  out  what  they have  been  missing. 

X-RAYS  RESTORE  COLOR  OF  HAIR.— French  physi- 
cians are  experimenting  with  x-r_ays  as  a  means  of  restor- ing the  normal  hue  to  white  hair.  While  treating  an 

elderly  patient  for  a  skin  disease,  part  of  his  hair  was 
exposed  to  the  rays  and  fell  out.  A  new  growth  of  hair, 
black  in  color,  came  in  on  the  region  affected,  and  has since  retained  its  color.  There  have  been  other  instances 
of  like  nature. 

A  WRECK  IN  A  TRAWL  NET.— Here  is  a  singular  nar- rative as  told  at  Aberdeen  on  Thursday  last  by  Mr.  James 
Wood,  skipper  of  the  steam  trawler  Glamis  Castle,  belong- 

ing to  Mr.  J.  D.  Boyle,  Glasgow:  "We  had  been  fishing 
off  Fair  Isle,  with  fair  success,"  said  the  skipper,  "and on  Wednesday  morning,  when  we  were  about  fifteen  miles 
west-northwest  of  Fair  Isle,  we  hauled  in  our  nets.  When 
doing  so  we  became  aware  that  there  was  a  tremendous 
strain  on  the  warps,  and  we  naturally  concluded  that  our 
haul  consisted  of  something  other  than  fish.  A  deal  of 
speculation  was  rife  among  the  crew  as  to  what  we  had 
'captured.'  and  on  our  net  coming  to  the  surface  we  could scarcely  believe  our  eyes,  but,  sure  enough,  there  was  a 
steam  drifter  entangled  with  the  gear.  Several  of  the 
crew  at  once  rushed  for  the  ropes  to  make  her  fast,  but 
Anmediately  on  the  wreck  coming  half  out  of  the  water 
she  slipped  out  of  the  nets  and  sank.  Previous  to  this, 
however,  we  managed  to  get  hold  of  one  of  her  'yards,' which  we  secured,  and  have  now  on  deck.  We  could  not 
make  out  her  name,  but  saw  that  she  was  a  Lowestoft 
drifter,  and  the  first  figure  of  her  number  was  a  '3.'  "  It is  believed  that  the  vessel  is  the  drifter  which  sank  with 
all  hands  off  Fair  Isle  in  a  gale  a  month  or  two  ago.— Shipping  World,  London. 

VERSATILE  UNCLE  JOHN. 

Scene:     Most  any  wholesale  house. 
Time:     Saturday  afternoon,  December  22. 
Order  Picker:  "That  Metropolis  order  calls  for  50 

Maids;    w'at'll  I  give  'em?" The  Boss:     "Two  hundred  Uncle  John." A  minute  of  silence,  save  the  commotion  of  many  bus 
workers;    then — Order  Picker:  "Say,  Boss!  Metropolis  wants  a 

Brides." 
The  Boss:    "Can't  you  get  'em?" 
Order  Picker:     "Nary  one." The  Boss:    "Oh,  well,  give  'em  a  hundred  Uncle  John —Florists'  Review. 

A  NEGATIVE  QUALITY. — A  gentleman  in  an  addr< 
to  a  graduating  class,  says  a  writer  in  the  Philadelpi 
Public  Ledger,  told  the  following  story  of  the  presidt of  an  ocean  steamship  company  who  was  taking  a  jour 
across  the  water.  When  the  ship  was  in  a  dangen 
channel  he  became  engaged  in  conversation  with  the  pu 
an  elderly  man,  who  had  spent  most  of  his  life  on 
water.  The  president  of  the  company  remarked:  I  8' nose  vou  know  all  about  the  dangerous  places  in  this  cli 
nel?"  "Nope."  replied  the  pilot.  "You  don't!"  exclan the  ̂ resident.  "Then  why  are  you  in  charge  of  t 
wheel?"     "Because  I  know  where  the  bad  places  aln 
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Your 

Services 

We  want 
high  class  solicitors, 

salesmen  and  ambitious 

boys  to  represent  the  Tech- 
nical World  Magazine  whole 

or  part  time.    Good  pay,  agree- 
lable  work.    Prize  contests,  pull-l 

ing  premiums,  new  and  original^ 
schemes  to  get  the  business. 

Write  for  particulars  today 
TECHNICAL  WORLD, 

MAGAZINE 
Chicago,  111. 

To  the 

Highest 

Bidder 

ELECTRICAL  SUPPLIES 

FOR  AMATEURS 
We  make  a  specialty  of  furnishing  supplies  for  experi- mental work.  Our  new  catalogue  is  the  largest  and  finest 

published.   Send  for  it. 
THE,  BRIDMAR  CO.  (Dept.  6) 

705  Mer.  Loan  &  Trust  Bldg.  CHICAGO,  ILL. 

A  BOND  FOR  JOINING  NEW  CONCRETE  TO  OLD.— With  the  idea  of  obviating  the  difficulty  now  found  in 
bonding  together  new  and  old  concrete,  H.  S.  Livingston 
h»s  invented  a  patent  cement  bond.  This  bond  consists of  an  extract  of  coal  tar,  used  instead  of  water  as  the 
mixing  agent  for  neat  Portland  cement.  The  mixture  is 
laid  in  Vs-in.  to  %-in.  layers  on  the  old  concrete  surface 
and  immediately  followed  by  new  concrete  or  mortar. 
The  inventor  claims  the  compound  to  be  entirely  insoluble 
and  to  form,  a  complete  and  monolithic  bond  between  the old  and  new  works.  It  is  furnished  to  customers  free, 
they  paying  the  freight  and  cost  of  barrels,  the  cost  being 
covered  by  a  certain  royalty  per  square  foot  paid  to  the 
patentee  of  the  process. 

STOP  THAT  PAIN 
There  is  only  one  disease-Congestion 
There  is  only  one  cure — Circulation 

THE  LAMBERT  SNYDER 
HEALTH  VIBRATOR 

(9000  to  15000  vibrations  the  minute) 

NO  DRUGS 
NO  PLASTERS 

NO  ELECTRICITY 

INDIGESTION:  In  cases  of  indigestion  our  vibrator  iorces  the  food 
to  digest,  thereby  avoiding  fermentation  and  the  forming  of  gas.  You get  relief  at  once. 
ItllEUM  ATI8M:  It  is  caused  by  uric  acid  centralizing  at  one  point. Vibration  scatters  the  uric  acid,  and  by  increasing  the  circulation,  drives it  out  through  the  pores. 
HEAFNE88:  In  cases  of  deafness  the  vibrator  stimulates  the  outer 
^i  ii'iner  niecnanisnl  01  the  ear  and  cures  in  many  cases. CIRCULATION:  If  your  circulation  is  poor  the  vibrator  will  in- ^^A'i.3'1^031156  vou  to  feel  a  warm  glow  all  over  your  body. LOCOMOTOR  ATAXIA:  In  cases  of  locomotor  ataxia  or  para- lysis,  the  vibrator  is  the  only  relief.  It  stimulates  the  nerves,  and  vibra- tiontoday  for  these  ailments  is  recognized  as  the  best  treatment  by  the leading  specialists. 
LUNG  TROUBLE:  If  your  lungs  are  weak  and  troublesome  use the  v>brator.  Vibration  on  the  lungs  forces  the  blood  through  the  dead 
trouble  S  wonderml  work  in  a11  cases  of  consumption  and  lung 
PAIN8  OR  ACHES:   No  matter  what  pains  or  aches  you  have  or M^nJ^i^  ?je  caused  by  congestion,  the  vibrator  will  relieve  them. 
ALKVOU8  DEBILITY:   In  cases  of  nervous  debility  our  vibrator does  marvelous  work. 
Price  only  £2.00.  prepaid  on  receipt  of  £2.35 
PnCC    0ur  new  48-page  book  on  vibration,  fully  illustrated.  It 
'  rlvEC   te"S  vou  wnat  has  a,ld  is  bei"&  done  °y  vibration.  Our bock  is  a  plain,  commonsense  argument.   Send  for  it  to- day; it  costs  you  nothing. 

We  are  the  largest  maker*  and dealers  of  Vibrators  in  the  World 

\    LAMBERT  SNYDER  CO. 
Oept.  26  A  41  West  24tK  St..  New  York.  N.  Y. 

Plumbing  Supplies 
AT  WHOLESALE 
If  you  need  anything  in  my  line, 

and  wish  to 
Save  Money 

on  every  article,  write  for  my  free Illustrated  Catalog.  Shipments 
promptly  made  from  a  very  com- plete stock  of  new  latest  pattern 
goods.  Small  orders  are  as  care- fully handled  as  large  ones. 

B.  P.  KAROl,  235  W.  Harrison  St.,  Chicago,  III. 

When  you  want  anything  and  cannot 

find  it,  ask  Popular  Mechanics 

"CURE  YOURSELF 

BY  ELECTRICITY" New  Book— Illustrated  from  Life  — 
Sent  FREE  to  all  who  write. 

Write  to-day  for  our  new  Free  Book  —  "Cure  Yourself  by 
Electricity"— Illustrated  with  photos  from  life.  Shows  how  the New  Home  Batteries  cure  liheumatism,  Neuralgia.  Lumbago, 
Headache,  Insomnia,  Constipation  and  all  nerve  affections  and diseases  arising  from  sluggish  circulation;  also  how  they  afford 
electric  baths  and  beauty  massage  without  cost  at  home. 
THIS 
BATTER 

EXPRESS 
PREPAID 
Every  Home  Should  Have  a  Home  Battery. 
We  send  our  batteries  Prepaid  without  a  cent  in  advance  (prices  11.96 
and  up)  and  allow  10  DAYS'  FREE  TRIAL.  Write  for  our  Book. 

DETROIT  MEDICAL  BATTERY  CO., 
478  Majestic  Bldg.,  Detroit,  Mich. 
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"Want"  and  "For  Sale"  Ads.  3  cents  per  word  payable in  advance.  Replies  may  be  sent  to  a  number  care 
Popular  Mechanics,  and  will  be  forwarded  without  extra 
charge.  In  answering  such  let  the  number  appear  on 
your  envelope. 

AUTOMOBILES. 

AUTOMOBILE  SCHOOL. — Chicago  School  of 
Motoring;  the  original  automobile  school  in  Chi- 

cago. One  hundred  and  eighty  graduates  the  past 
year,  to  whom  we  refer  upon  request.  Automo- 

bile owners,  prospective  buyers  and  young  men 
wanting  to  become  expert  chauffeurs  will  save  a 
great  deal  of  money  and  a  lot  of  worry  by  study- 

ing the  mechanism,  care  and  repair  of  gasoline 
automobiles,  in  our  shop,  where  all  parts  are  open 
so  you  can  see  how  they  are  made,  and  how  they 
operate.  We  give  thorough  and  practical  instruc- 

tion. Competent  chauffeurs  supplied.  Address, 
Chicago  School  of  Motoring,  Dept.  B.,  264  Michi- 

gan Ave.,  Chicago,  111. 

FOR  SALE — LOCOMOBILE  steam  runabout;  good 
condition  except  burner  ;  $150.  Dr.  Jenkins,  Elkins, W.  Va. 

WE  CAN  SAVE  YOU  MONEY  on  a  slightly  used  or 
second  hand  Automobile.  Desirable  and  popular  ma- 

chines of  all  kinds  at  less  than  y2  to  1-5  first  cost. 
Tell  us  what  you  want.  The  Starin  Company,  72-74 Main  St.,  North  Tonawanda,  N.  Y. 

FOR  SALE — 5x6  Rambler  auto  engine,  planetary 
transmission,  carbureter,  spark  plug,  coil ;  $60.  Butts, 
oxford,  N.  Y. 

FOR  SALE — One  Olds  runabout  with  wheel  steer  ; 
Al  condition  ;  $275.  Send  for  bargain  list  2nd  hand 
automobiles.    P.  O.  Box  593,  Burlington,  Wis. 

AUTOMOBILE  BARGAINS — 1  Mark  XLVI,  1906, 
24-28  H.  P.  Columbia  Touring  Car  ;  list  price,  $3,000  ; 
excellent  condition;  $2,000.  1  Mark  XLIV-2,  1906, 
18  H.  P.  Columbia  Touring  Car;  list  price,  $1,750; 
fine  condition  ;  $1,000.  1  Mark  XLV,  1905,  40-45 
H.  P.  Columbia  Touring  Car  ;  list  price,  $4,500  ;  good 
condition  :  $1,500.  Full  particulars  on  request.  S.  D., 
1  Laurel  St.,  Hartford,  Conn. 

1903  OLDSMOBILE  RUNABOUT— Fine  condition  : 
tires  new ;  $350  to  quick  buyer.  Bert  Cox,  Jesup, 
Iowa. 

MOTORCYCLES 

MOTORCYCLES — All  best  makes;  general  agents 
for  "Merkel,"  $155;  "Yale,"  $175;  Curtiss  1-cylinder, 
$200;  2-cylinder,  $275;  Merkel  motorcycle  side  de- livery cars,  $250;  mail  orders  promptly  filled. 
Terms,  25  per  cent  with  order,  balance  C.  O.  D. 
Every  machine  thoroughly  tested  by  our  expert  be- fore shipping.  You  benefit  by  our  long  experience. 
Remit  money  order  or  bank  draft  payable  to 
Whipple  Cycle  Co.  Whipple,  the  Motorcycle  Man, 
260  West  Jackson  Blvd.,  Chicago. 

MERKEL  MOTORCYCLE — Spring  frame,  spring 
fork,  long  wheel  base  and  positive  grip  control.  Simple 
construction  and  highest  efficiency.  Every  part  built 
and  guaranteed  by  us.  Illustrated  catalogue  giving 
complete  details  and  prices  sent  free  on  request. 
Merkel  Motor  Co.,  1110  26th  Ave.,  Milwaukee,  Wis. 

MOTOR  CYCLE  BUILDERS.— Get  our  Motor  Cycle 
Crank  Hanger  with  wide  bracket  made  especially  for 
you.  Write  for  full  particulars.  The  A.  &  J.  Mfg. 
Co.,  16  W.  Randolph  St..  Chicago,  111. 

FOR  SALE— 1906  R.  S.  motorcycle  in  first  class 
condition ;  run  300  miles ;  price,  $125.  C.  W.  Den- man,  Box  448,  Paxton,  111. 
WE  HAVE  LETTERS  for  advertiser  3218  in  our 

March  issue,  but  have  misplaced  the  gentleman's name  and  address.  Will  he  make  himself  known 
quickly  so  that  we  may  forward  his  mail?  Popular 
Mechanics,  160  Washington  St.,  Chicago. 

SECOND-HAND  MOTORCYCLES,  motors  and  ac- 
cessories bought  or  sold.  What  have  you  to  oiler  or 

what  do  you  want?  Motorcycle  Equipment  Co..  48 
Lake,  Hammondsport,  N.  Y. 

Please  Mention 

FOR  SALE — Wagner  motorcycle  in  fine  condition  ; 
$135  takes  it  at  once.  A  snap  for  you  if  you  want 
one.    N.  V.  Shane,  Jesup,  Iowa. 

BUSINESS  OPPORTUNITIES. 

START  A  MIRROR  FACTORY.  This  is  the  head- 
line of  our  advertisement  which  has  appeared  in 

every  issue  of  "Pop"  for  more  than  a  year  past.  Hun- dreds and  hundreds  purchased  our  instructions  from 
that  advertisement  on  the  guarantee  "your  money 
back  if  not  pleased."  Not  one  asked  for  their  money back.  Why?  Because  we  gave  them  information 
worth  ten  times  the  price  asked.  Look  up  our  adver- 

tisement in  any  back  issue,  or  send  stamp  for  our 
new  illustrated  circular  telling  you  all  about  this 
money-making  business.  Patterson  &  Co.,  D-l,  Mor- 

gan Park,  111.  (Explanation:  Morgan  Park  is  a suburb  of  Chicago.) 

"INVESTING  FOR  PROFIT"  is  worth  $10  a  copy 
to  any  man  who  intends  to  invest  any  money,  how- 

ever small,  who  has  money  invested  unprofitably,  and 
hasn't  learned  the  art  of  investing  for  profit.  It  dem- onstrates the  real  earning  power  of  money,  the  knowl- 

edge bankers  hide  from  the  masses  ;  reveals  the  enor- 
mous profits  bankers  make  and  shows  how  to  make 

the  same  profits  ;  explains  HOW  stupendous  fortunes 
are  made  and  WHY  they  are  made,  how  $1,000  grown 
to  $22,000.  To  introduce  my  magazine,  write  me 
NOW,  and  I'll  send  it  SIX  MONTHS  FREE.  Editor Gregory,  423,  77  Jackson  Boulevard,  Chicago,  111. 
ANYBODY  CAN  MAKE  GOOD  CUTS  with  my  sim 

pie  zinc  etching  process ;  price  $1  :  specimens  and 
particulars  for  stamp.  T.  M.  Day,  Box  M,  Windfall, 
Ind. 

FOR  SALE — Up-to-date  repair  shop  in  West  Ten- 
nessee doing  good  business.  Fine  opportunity  for  a 

mechanic.  Good  reasons  for  selling.  Address  4104, 
care  Popular  Mechanics. 

A  FEW  DOLLARS  will  start  a  prosperous  mail 
order  business  ;  we  furnish  catalogues  and  everything 
necessary  ;  by  our  easy  method  failure  almost  im- 

possible.   Milburn-Hicks,  714  Pontiac  Bldg.,  Chicago. 
MONEY  IN  RAISING  WHEAT  in  the  Great  Wheat 

Region  of  Western  Canada.  Finest  land  in  the 
world.  Low  prices,  easy  terms.  You  should  write 
for  our  free  book,  No.  9,  "The  Home-Builders,"  tell- ing all  about  this  great  opportunity.  Saskatchewan 
Realty  &  Improvement  Co.,  St.  Paul,  Minn. 

I  MADE  $50,000  in  five  years  in  the  mail  order 
business  :  began  small.  Anyone  can  do  the  work  at 
home  in  spare  time.  Send  for  free  booklet ;  tells  how 
to  get  started.    Manager,  Box  570-0,  Lockport,  N.  Y. 
FREE — Something  valuable  will  be  sent  to  Super- 

intendents and  Foundry  Foremen  sending  their  name 
and  address,  together  with  the  name  of  the  company 
by  whom  they  are  employed,  to  4101,  care  Popular 
Mechanics,  Journal  Bldg.,  Chicago,  111. 

THEY  WORK  WHILE  YOU  SLEEP — Talking 
Scales.  "They  Speak  Your  Weight."  The  invention of  the  century.  Fortunes  have  been  made  operating 
automatic  weighing  machines.  Write  today.  United 
Vending  Machine  Co.,  629  Caxton  Bldg.,  Cleveland,  0. 

PATENTS    FOR  SALE 

PATENTS  SOLD  ON  COMMISSION.  If  you 
wish  to  buy  or  sell  a  patent  write  to  E.  L.  Perkins, 
President  Inventors'  Exchange,  84  Broad  St.,  Boston, Mass. 

MODELS  MADE  FOR  INVENTORS.  Low  prices. 
Good  work.    Howard  Merryman,  Towson,  Md. 
CHEAPEST  AND  SIMPLEST  RAILS.  Something 

entirely  new,  useful  to  mines,  etc.  Will  sell  patent 
or  on  royalty.  For  further  information  and  particu- 

lars, Walter  A.  Zelch,  361  Woodville  Ave.,  Mt.  Wash- ington, Pittsburg,  Pa. 

FOR  SALE — Patent  No.  820,449  for  improved  hand 
rake.  Will  sell  at  a  reasonable  price.  Wtite  Harry 
Vespermnn,  Steubenville,  Ohio. 

pular  Mechanics 



Popular  Mechanics 

Vol.  9.    No.  5. CHICAGO,  MAY,  1907, 
10  Cents  a  Copy 

$1.00  a  Year 

BROAD  GAUGE  RAILROADS?  NO! 

This  remarkable  pile  of  wornout  car  wheels  and  old  trucks  contains  hundreds  of  wheels. 
They  were  taken  out  from  under  coal  cars  by  an  Ohio  railroad  and  will  be  broken  up  and 
remelted.  The  wooden  cars  to  which  they  belonged  were  also  destroyed  and  will  be  re- 

placed with  steel  cars  of  much  larger  capacity.  If  all  the  railroads  should  change  to  6-ft. 
gauge  there  would  be  hundreds  of  thousands  of  tons  in  similar  scrap  heaps  from  the  Atlantic to  the  Pacific. 

The  most  astonishing  statement 
made  by  Mr.  Harriman  in  his  exami- 

nation before  the  Interstate  Commerce 
Commission  was  his  remark  about 

changing  the  standard  gauge  of  our 
railroad  tracks.  He  predicts  the  pres- 

ent gauge  of  4  ft.  in.  will  be  in- 

creased to  6  ft.  and  "cars  made  2  ft. wider. 

Every  practical  railroad  man  in.  the 
country  from  section  foreman  up  to 
general  manager  knows  this  is  a  prac- 

tically impossible  thing.  For  50  years 
there  was  experimenting  with  the  gauge 
and  a  3-rail  track  to  accommodate  in 
one  train  the  cars  of  narrow  and  stand- 

ard gauge  lines  was  no  uncommon  sight 
as  recently  as  10  years  ago.  The  nar- 

row gauges  have  disappeared  and  the 
few  5-ft.  roads  have  narrowed  to  stand- 

ard. The  best  judgment  of  the  rail- 
road profession  has  decided  in  favor  of 

the  4  ft.  8^  in. 
To  change  this  standard  would  mean 
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the  rebuilding  of  practically  every  mile 
of  main  line  and  sidings  in  the  whole 
United  States;  roadbeds,  bridges,  tun- 

nels, trestles,  embankments,  all  would 
have  to  be  enlarged.  Engines,  cars, 
depots,  round  houses,  turn  tables, 
switches  would  all  be  changed.  Mil- 

lions of  dollars  invested  in  repair  and 
construction  shop  machinery  would  be- 

come useless.  In  fact,  the  revolution 
would  so  permeate  the  whole  railroad 

'fabric  as  to  produce  a  physical  and mental  chaos. 

There  was  a  6-ft.  gauge  once  in  this 
country — the  -Erie  railway  from  Jersey 
City  to  Dunkirk — but  as  soon  as  it  be- 

came a  connecting  line  the  folly  of  its 
gauge  was  remedied.  What  is  needed 
is  not  wider  tracks  but  more  miles  of 

present  tracks  and  greater  care  in 
operating  them. 

MAMMOTH  DREDGE  BUCKET 

The  accompanying  illustration  is  not 
a  picture  of  a  mammoth  mortar  for 
coast  defense,  but  belongs  to  the  peace- 

ful occupation  of  harbor  dredging.  It 
is  one  of  the  many  buckets,  or  scoops, 
which  connected  one  to  another  form 
an  endless  chain  of  excavators.  The 
bucket  is  shown  resting  on  the  drum 
which  is  submerged  to  the  bottom,  and 

Capacity  54  Cu.  Ft. 

each  bucket  brings  up  54  cu.  ft.  of  bot- 

tom at  each  trip.  The  "David  Dale/' 
a  big  dredger  built  for  the  North  East- 

ern railway  of  England,  specially  to 
deepen  the  harbor  at  Hull,  is  equipped 
with  these  mammoth  scoops. 

TELEPHONE  NUMBER  FOR  TELE= 
GRAPH  ADDRESS 

Telephone  subscribers  in  Austria- 
Hungary  have  hit  upon  a  bright  idea 
for  reducing  telegraph  charges.  Over 
there  each  word  in  the  address  is 
charged  for  as  part  of  the  telegraph 
message.  To  reduce  this  expense 
people  register  their  telephone  number 
with  the  telegraph  company  and  advise 
their  correspondents  to  use  it  instead 
of  the  name.  In  this  way  an  address 
such  as  Editor  Popular  Mechanics,  160 
Washington  St.,  Chicago,  which  would 
count  nine  words  if  paid  for,  in  this 
country,  would  be  reduced  to  Main 
2682,  Chicago,  which  only  counts  three 
words  there,  as  a  number  and  not  each 
figure  goes  as  a  single  word. 

PRISON=MADE  SIGNBOARD  S 

There  is  a  poetic  fitness  in  convicts 
furnishing  the  signboards  which  shall 
keep  other  people  in  the  right  road, 
but  the  superintendent  of  New  York 
state  prisons  seems  to  be  the  first  man 
to  discover  its  economic  fitness.  He 
has  promised  to  have  them  made  in 
Clinton  prison  for  use  on  all  the  state 
highways. 

GREAT  STEEL  CITY  BEING  BUILT 

An  enormous  steel  plant  producing 

annually  nearly  two  and  one-half  mil- 
lion tons  of  steel  is  being  constructed 

at  Gary,  Ind.,  and  to  accommodate  the 
army  of  laborers  that  will  be  employed 
an  entirely  new  city  is  being  built. 
Parks,  theaters,  streets,  water  and 

sewerage  systems,  all  will  be  in  readi- 
ness for  the  people  when  they  arrive. 

In  the  steel  plant  the  machinery  will 
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be  electrically  driven,  the  gases  from 
the  blast  furnaces  being  used  as  far  as 
possible  for  generation  of  the  necessary 
power.  In  the  rail  mill  induction 
motors  ranging  in  capacity  from  2,000 
to  6,000  hp.  will  drive  the  main  rolls 
and  a  system  of  control  which  is  said 

to  be  "fool-proof "  will  be  employed. 

COAL  REPLACES  OIL  FUEL  IN 
NEW  ORLEANS 

The  prospect  of  a  permanent  substi- 
tution of  petroleum  for  coal,  with 

happy  release  from  smoke  and  cinders, 
seems  to  be  another  iridescent  dream. 
At  least  the  big  coal  contract  recently 
closed  by  the  Southern  Pacific  E.  E. 
and  Steamship  Co.  is  a  big  pointer  in 
that  direction.  The  contract  calls  for 
250,000  tons  from  Pittsburg,  to  be 
delivered  on  the  wharves  at  New 
Orleans. 

This  fact  is  the  more  significant 
because  the  Southern  Pacific  made  a 
strong  effort  to  substitute  oil  for  coal, 

changing  its  locomotives  and  burning- 
large  quantities  of  the  liquid  fuel.  But 
the  increase  of  price,  due  to  a  growing 
scarcity  of  oil,  seems  to  have  forced 
the  railroad  to  abandon  the  project,  at 
least  in  New  Orleans. 

BUILDING  48  STORIES  HIGH 

740  Feet  from  Base  to  Top 

Unless  somebody  starts  a  new  and 
bigger  one  before  we  can  get  this  arti- 

cle printed  the  highest  building  in  the 
world  may  be  declared  to  be  in  New 
York  City,  where  a  tower  is  being  added 
to  a  building  in  Madison  Square.  From 
the  top  of  the  building  proper  a  tower 
75  by  85  ft.  will  rise  to  a  height  of 
492  ft.  above  the  street,  from  which 
point  it  will  continue  in  pyramid  form 
and  be  surmounted  by  a  cupola  658  ft. 
above  the  ground.  The  tower  will  be 
used  as  offices.  The  illustration  is 
photographed  from  a  model  of  the 
structure. 

The  tower  will  contain  8,500  tons 
of  steel  or  1,500  tons  more  than  the 

Eiffel  tower;  the  steel  framework  from 
the  third  sub-basement  to  the  top  be- 

ing 740  ft.  of  continuous  perpendicular 
bridgework.  The  steel  columns  at  the 
base  are  30  ft.  long  and  weigh  45  tons 
each— 3,000  lb.  to  the  foot— and  will 
be  the  heaviest  ever  made. 

Steel  Framework  is  740  Ft.  High 
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HOLDING  POWER  OF  A  GUY 
ANCHOR 

A  guy  anchor  for  telephone  poles  is 
really  a  post  auger  which  is  screwed 
into  the  ground  and  left  there.  The 
pole  is  guyed  or  held  by  a  small  steel 
rope,  one  end  of  which  is  fastened  to 
the  pole  and  the  other  to  the  anchor. 

The  holding  power  is  something  sur- 
prising. 

Tests  made  by  Prof.  Carpenter,  of 
Cornell  University,  show  that  a  5-in. 
anchor,  when  bored  into  the  ground  5 
ft.,  will  hold  12,000  lb.;  a  6-in.  anchor, 
15,000  lb.;  8-in.,  20,000  lb.;  10-in., 
25,000  lb.;  12-in.,  30,000  lb. 

The  cut  represents  a^Jross  section  of 
clay  through  which  the  helix  of  the 
anchor  has  been  bored.    For  the  sake 

of  clearness  the  spiral  path  of  the  helix 
is  left  open,  as  if  it  had  just  passed 
through.  The  results  of  the  tests  show 
that  the  holding  power  of  such  an 
anchor  is  nearly  proportional  to  its 
size. 

OPENS  BANK  SAFE  WITH  SMALL HAMMER 

The  bank  at  Seward,  Alaska,  has  a 
big  safe  with  a  time  lock.  Eecently 
the  clock  stopped  and  all  efforts  to 
open  the  safe  failed.  Lock  experts 
were  brought  from  all  parts  of  Alaska, 
but  none  were  able  to  solve  the  trou- 

ble. Finally  after  several  weeks  the 
bank  officials,  in  desperation,  loaded 
the  big  safe  on  a  steamer  and  sent  it  to 
Seattle  for  treatment.  All  this  time 

$50,000  in  currency  was  locked  up  safe 
and  tight. 

When  the  ship  tied  up  at  its  dock 
a  safe  expert  was  waiting  to  go  on 
board.  He  simply  gave  two  or  three 
light  taps  with  a  small  hammer,  the 
clock  started  and  a  few  hours  later  the 
bolt  flew  back  as  usual. 

PENCIL  CEDAR  GETTING  SCARCE 

Where  do  all  the  lead-pencils  come 
from— 320,000,000  of  them  a  year? 
Mostly  from  red  cedar,  which  is  almost 
indispensable  for  the  purpose,  since  no 
substitute  for  it  has  yet  been  found 
possessing  all  the  necessary  qualities. 
Pencil  cedar  is  the  only  wood  which  is 
always  sold  by  the  pound,  and  it  is 
getting  scarcer  while  the  demand  for 
pencils  increases  rapidly.  Measures  to 
increase  its  growth  are  being  taken  by 
the  TJ.  S.  Forest  Service,  but  that  will 
take  time,  and  meanwhile  the  situation 
becomes  more  acute.  A  fortune  awaits 

the  man  who  shall  hit  upon  a  satisfac- 
tory substitute.  Inventors,  get  busy  ! 

 ♦  *  ♦  

All  the  pig  iron  furnaces  in  the 
United  States  produced  $400,000,000 
worth  in  1906,  an  increase  of  50  per 
cent  in  four  years.  Of  this  total  the 
Steel  Corporation  is  to  be  credited  with 
43  per  cent,  or  18.6  per  cent  of  the 
total  output  of  the  world. 
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FRENCH  BATTLESHIP  DESTROYED  ON  SHORE 

Flagship  "Jena"  Blown  to  Pieces  in  Dry  Dock— A  Remarkable  Disaster 
—Other  Notable  Naval  Dry  Docks 

Battleship  "Jena"  Before  the  Explosion 

The  French  battleship  "Jena,"  flag- 
ship of  the  Mediterranean  squadron, 

with  a  rear  admiral,  two  captains  and 
630  men  on  board,  was  blown  to  pieces 
in  the  naval  dry  dock  at  Toulon  on 
March  12.  If  was  not  permitted  this 
noble  ship  to  sink  in  action,  go  down 
in  a  storm  or  even  founder  on  a  rock. 

Taken  from  her  ocean  home,  propped 
up  with  great  timbers  in  a  dry  dock, 
and  without  even  a  drop  of  water  to 
wet  her  sides,  she  was  torn  asunder 
in  an  explosion  which  killed  100  and 
injured  300  men. 

For  two  weeks  the  work  of  overhaul- 
ing had  continued;  every  inch  of  deck 

and  hull  had  been  examined;  every 
piece  of  machinery  in  gun  and  engine 
rooms  had  been  overhauled;  tons  of 
smokeless  powder,  shells,  torpedoes  and 
other  ammunition  had  been  safely 
taken  on  and  stored  away  until  the 
magazines  would  hold  no  more.  The 
men  had  finished  their  noonday  meal 
and  in  another  h6ur  the  gates  would 
have  been  opened  and  the  ship  floated 

out  into  the  harbor  and  her  voyage  be- 
gun. Without  warning  one  of  the 

after  magazines  supplying  the  12-in. 
guns  exploded  from  some  cause  not 
yet  known,  or  at  least  not  made  public. 
It  has  even  been  questioned  whether 
a  spark  could  have  been  caused  in  the 
magazine  by  some  stray  current  from 
a  wireless  station. 

The  men  below  were  enveloped  in 
fire  and  suffocated  with  deadly  fumes, 
while  those  on  deck  in  a  wild  panic 
jumped  overboard  only  to  meet  death 
on  the  stones  60  ft.  below.  The  other 
magazines  could  not  be  flooded  because 
there  was  no  water,  and,  unable  to 
execute  the  orders  which  would  have 
been  the  proper  thing  to  do  at  sea,  the 
bewildered  sailors  were  in  much  the 
same  position  as  a  company  of  city 
firemen  would  be  if  brought  aboard ship. 

Owing  to  the  flying  shells  it  was  im- 
possible to  open  the  gates.  Those  who 

attempted  to  do  so  were  killed,  and 
it  was  finally  necessary  to  open  fire 
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Modern  Dry  Dock— Water  Pumped  Out 

on  the  dry  dock  gates  with  heavy  guns 
from  another  vessel  outside.  A  few 
well  directed  shots  tore  the  barriers  to 

pieces  and  the  welcome  waters  of  the 
bay  poured  in  and  stopped  the  ex- 

plosions which  threatened  the  entire 
city.  Altogether  the  disaster  was  as 
unusual  as  it  was  terrible.  The  "Jena" 
was  built  in  1901 ;  was  a  turret  ship 
of  12,100  tons,  with  16,500  hp.,  and  a 
speed  of  18  knots. 

Largest  Dock  at  San  Francisco 
The  largest  dry  dock  in  the  world 

will  now  be  built  at  Hunter's  Point, 
San  Francisco,  and  will  exceed  in  ca- 
pacitv  the  present  docks  there,  one  of 
which  is  750  ft.  long,  with  32.5  ft. 
of  water.  The  new  dock  will  be  1,050 
ft.  long,  175  ft.  wide  at  the  top  and 
have  3G.5  ft.  of  water  over  the  sill.  It 

will  cost  $1,250,000  and  require  two 
years  to  build. 

It  will  be  hewn  out  of  solid  rock 
and  the  sides  and  bottom  of  natural 
rock  will  be  covered  with  cement. 

This  new  dock  will  be  able  to  ac- 
commodate two  of  the  largest  battle- 

ships in  the  American  Navy  at  one 

time.  The  great  liners  like  the  "Da- 
kota," "Minnesota,"  "Korea,"  "Man- 

churia" and  "Siberia"  can  be  docked 
in  this  gigantic  basin  and  have  over 
400  ft.  to  spare.  When  the  nature  and 
magnitude  of  the  work  are  considered, 
the  cost— $1,250,000— should  be  re- 

garded as  a  low  figure.  The  Navy 
dock  at  New  York  cost  the  government 
over  $1,800,000,  and  it  is  much  smaller 
than  the  proposed  dock. 

The  land  has  already  been  surveyed 

at  Hunter's  Point,  and  active  work 
will  be  commenced  and  crowded  for- 

ward as  soon  as  the  plans  are  com- 

pleted. The  Secretary  of  the  Navy  recently 
requested  the  plans  of  the  two  dry 
docks  now  in  use  at  Hunter's  Point. 
The  drawings  were  made  and  have 
just  been  forwarded  to  Washington. 
Although   the    company   which  will 



construct,  own  and  maintain  the  new 

dock  is  a  private  corporation,  yet  If  is 
generally  understood  that  the  great  work 
has  been  undertaken  with  the  direct 
and  active  encouragement  of  the  Navy 
Department ;  also  that  this  department 
lias  expressed  a  wish  to  have  the  new 

dock  completed  at  the  earliest  possible 
date. 

Strict  secrecy  has  been  maintained 
by  both  the  company  and  government 
agents,  but  the  whole  matter  has  lately 
leaked  out  and  all  the  facts  are  now 
admitted. 
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Naval  Dry  Dock  at  League  Island— Nearly  Completed 

So  great  has  been  the  increase  of 
commerce  of  San  Francisco  that  it 
often  occurs  that  steamers  must  await 

their  turn  for  their  periodical  clean- 
ing, painting  and  repairs.  However, 

with  the  completion  of  the  new  gov- 
ernment dock  at  Mare  Island  Navy 

Yard,  the  big  double  floating  dock  to' be  built  by  the  Union  Iron  Works,  and 

the  monster  basin  at  Hunter's  Point, 
there  will  be  ample  facilities  to  accom- 

modate all  the  San  Francisco  shipping 
for  years  to  come. 

League  Island  Dry  Dock 

Naval  engineers  are  preparing  to 
rush  to  completion  the  new  $1,800,000 
dry  dock  at  League  Island,  N.  Y.  In 
no  other  naval  station  in  the  country 
will  there  be  a  dock  that  is  superior  to 
this.  The  biggest  ships  of  the  line, 
drawing  more  than  27  ft.  of  water  aud 

of  more  than  16,000  tons,  can  be  easily 
accommodated  within  the  great  walls 
of  masonry.  At  the  entrance  to  the 
dock  there  has  been  erected  a  costly 
power  house.  Far  down  under  the 
ground,  something  over  35  ft.,  are  run 
the  giant  pipes  through  which  the  dock 
will  be  tilled  or  emptied  of  water. 
Three  great  centrifugal  pumps,  each 
having  a  capacity  of  43,000  gal.  of 
water  a  minute,  will  fill  or  empty  the 
dry  dock.  A  great  fleet  of  warships, 
it  is  expected,  will  be  sent  to  League 
Island  for  repairs  when  the  dry  dock 
is  readv  for  use. 

Two  women  made  a  two  hours'  trip 
in  a  submarine  boat,  recently,  as  the 

guests  of  J.  C.  Lake,  father  of  In- 
ventor Lake.  The  boat  was  maneu- 

vered on  the  bottom  at  various  depths 

up  to  27  ft. 

The  latest  of  several  gas  motor  passenger  cars  built  by  the  Union  Pacific  at  the  Omaha 
shops.    The  chief  change  in  this  car  is  the  side  doors. 
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SUBMARINE  DIVERS  RECOVER  TREASURE 

With  Lives  in  Peril  Every  Moment  They  Explore  Sunken  Ships 

Lost  treasure  has  always  possessed  a 
special  fascination  and  has  formed  the 

basis  of  innumerable  "thrilling-"  stories. 
But  no  fiction  can  surpass  the  sober 
facts  of  the  history  of  wealth  recov- 

ered from  the  ocean  bottom,  often  at 
great  depths  and  after  long  submerg- 

ence. In  our  April  issue  there  was  a 
description  of  the  wonderful  perfection 
to  which  the  diving-bell  has  been 
brought;  here  are  a  few  of  the  more 
striking  instances  of  the  recovery  of 
sunken  treasure  by  English  divers  in 
closed  suits. 

From  S.  S.  "Malabar"  was  recovered 
more  than  $1,250,000;  from  S.  S. 

"Alphonso  XII,"  $450,000;  from  S.  S. 
"Hamilla  Mitchell,"  $250,000,  and 
from  S.  S.  "Carnatic,"  $200,000.  The 
complete  list  is  long,  but  these  give  an 
idea  of  the  enormous  value  of  the  treas- 

ures which  the  greedy  waves  have  swal- 
lowed, and  the  inducement  to  invest 

large  capital,  construct  ingenious  and 
expensive  machinery,  and  run  great 
risks  in  its  recovery. 

The  men  who  do  this  mining  in  deep 
waters,  at  the  risk  of  sharks  and 
asphyxiation,  are  even  more  heroic 
than  the  miners  who  face  fire  and 

"choke-clamp"  in  the  bowels  of  the 
earth.  Think  of  working  more  than 
180  ft.  below  the  surface,  encumbered 
by  suit,  helmet  and  tubing,  and  under 
the  water  pressure  at  that  depth  !  That 
was  done  by  the  diver  Angel  Erostarbe, 
to  secure  bar  silver  worth  $4-5,000  from 

the  wreck  of  the  steamer  "Skyro"  two 
miles  off  Cape  Finisterre,  Spain.  The 
work  was  complicated  by  stormy 
weather,  strong  ocean  currents,  and  the 
fact  that  the  deck  had  collapsed  with- 

in H  ft.  of  the  floor  of  the  cabin  in 
which  the  silver  had  been  stored.  This 
made  it  necessary  to  blow  away  the 
collapsed  deck  with  dynamite  in  order 

[For  the  facts  and  photographs  used  in  the  preparation  of  this  article  the  editor  is  indebted 
to  Messrs.  Siebe,  Gorman  &  Co.,  Submarine  Engineers  to  the  British  Admiralty  and  War Office.} 



516 POPULAR  MECHANICS 

Ready  to  Descend 

to  reach  the  treasure,  and  this  feat  the 
diver  finally  accomplished  with  great 
toil  and  risk,  and  under  a  water  pres- 

sure exceeding  76  lb.  to  the  square 
inch. 

Then  there  was  the  ship  "Hamilla 
Mitchell/'  sunk  near  Shanghai,  with 
specie  to  the  value  of  $250,000  to 
tempt  the  adventurous.  After  long 
searching  on  the  floor  of  the  ocean,  the 
wreck  was  located  in  160  ft.  of  water. 

It  had  been  "in  soak"  so  long  that 
worms  had  bored  through  some  of  the 
treasure-boxes,  dollars  were  lying 
around  in  heaps,  and  Diver  Kidyard 
worked  four  hours  consecutively  at  that 
great  depth,  sending  up  64  boxes  of 
precious  coin. 

This  feat  was  complicated  by  pirates, 
in  true  story-book  style.  The  work  was 
being  done  under  the  shelter  of  an 
island  and  the  men  supposed  that  they 
were  safe;  but  just  as  the  diver  came 
up  exhausted  from  an  effort  which  was 
without  parallel,  it  was  discovered  by 
the  merest  accident  that  a  vast  flock 

of  white  sails  was  sweeping  toward 
them  from  the  mainland  •  Chinese 

pirates ! 
Instantly  all  was  commocion.  Ex- 

haustion was  forgotten. 1  The  diver  and 

all  hands  sprang  to  the  work  of  slip- 
ping anchor  and  chains,  setting  sail, 

and  then  everybody  to  the  oars,  for  the 
breeze  was  light.  Now  both  loot  and 
life  were  the  prizes,  for  Chinese  pirates 
believe  that  dead  men  tell  no  tales.  It 
was  a  fearfully  close  call,  but  they 
made  it. 

The  recoverv  of  boxes  of  gold  coin 
worth  $500,000  from  the  Spanish  mail 

steamer  "Alphonso  XII,"  off  Point 
Gando.  Grand  Canary,  was  made  dif- 

ficult beyond  precedent  by  the  fact  that 

the  treasure  room  was  in  the  "run,"  or 
after-part  of  the  ship,  and  below  three 
decks.  It  took  six  months  of  the  hard- 

est kind  of  work  to  overcome  all  the 
difficulties  of  the  situation.  The  depth 
was  160  ft.,  and  the  underwriters  em- 

ployed three  specially  selected  divers 
for  the  task  of  locating  and  getting  up 
the  mine  chests,  each  containing  over 
$50,000  worth  of  yellow  gold. 

These  tremendous  depths  have  been 
exceeded,  however,  by  Diver  James 
Hooper,  who  descended  to  the  wreck  of 

the  ship  "Cape  Horn,"  off  Pichidanque, 
South  America.  The  depth  was  34 
fathoms  and  every  square  inch  of  his 
diving  suit  must  have  been  pressed 

Diver  Angel  Erostarbe 
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upon  by  88^  lb.  So  far  that  is  the 
limit. 

When  it  is  considered  that  the  great- 
est depth  of  the  ocean  is  about  5  miles, 

a  dive  of  204  ft.  seems  pretty  small, 
but  it  is  really  a  great  performance 
because  of  the  crushing  pressure  of  tbe 
water.  The  ordinary  pressure  of  the 
air  at  sea  level  is  14.7  lb.  on  each 

square  inch,  or  on  the  whole  human 
body  of  20,000  lb.  Of  course,  if  this 
pressure  were  not  exerted  equally  in  all 
directions,  on  the  inside  as  well  as  the 

outside  of  the  body,  life  would  be  im- 
possible. Xow,  when  a  man  goes  under 

water  its  pressure  increases  rapidly, 
until  at  35  ft.  depth  it  is  just  about 
equal  to  the  air  pressure.  As  he  con- 

tinues to  descend  the  pressure  increases 
until  at  100  ft.  it  is  about  3  times  the 
air  pressure;  at  140  ft.,  4  times;  at  170 
ft..  5  times,  and  at  204  ft.,  6  times. 

To  balance  this  tremendous  pressure 
from  without,  a  corresponding  pressure 

of  air  within  the  diver's  body  must  be 
carefully  maintained  by  the  air-pump- 

ing machines  with  which  his  helmet  is 
connected  by  tubing.  From  this  it  is 
evident  that  only  strong  and  courag- 

eous men  can  stand  the  strain  of  the 

diver's  work,  and  that  every  precaution 
must  be  observed  in  both  descending 
and  ascending,  especially  the  latter. 
The  safe  rate  of  ascent  from  depths 
less  than  80  ft.  is  not  more  than  2  ft. 

in  one  second;  for  greater  depths  the 
rate  must  be  still  slower.  There  have 

been  cases  of  divers  who  ascended  rap- 
idly through  fright  or  carelessness,  and 

on  reaching  the  surface  they  exploded, 
the  blood  pouring  out  from  the  open- 

ings of  the  body. 
These  are  but  a  few  pages  from  the 

true  story  of  these  "toilers  of  the  sea." 
Here  the  prizes  for  toil  and  danger  are 
scarcely  to  be  exceeded  anywhere.  It 
would  be  another  long  story  merely  to 
recount  the  ingenuity  and  capital 
which  have  been  expended  on  the  prob- 

lem of  locating  and  securing  these 
prizes,  or  to  name  the  treasures  which 
the  dark,  unfathomed  caves  of  ocean 
hold  still  out  of  reach  of  the  searching 
hands  of  men. 

Telephoning  to  Diver 

GOVERNMENT  WAR  BALLOON 

Leo  Stevens,  the  well-known  aero- 
naut, has  just  signed  a  contract  with 

the  War  Department  to  furnish  a  big 
balloon  and  to  conduct  experiments 
with  it  at  Fort  Omaha,  Neb.  It  will 
cost  in  the  neighborhood  of  $12,000, 
and  it  will  be  capable  of  lifting  more 
than  a  ton  of  ammunition. 

This  balloon  makes  the  tenth  which 
the  War  Department  owns  and  which 
are  ready  to  be  used  in  case  of  neces- 

sity. This  one,  however,  eclipses  all 
the  others  in  size  and  capacity.  It  will 
weigh  1,700  lb.  and  have  a  capacity  of 
78,000  cu.  ft.  of  gas  ;  the  netting  over 
the  bag  will  weigh  close  on  to  290  lb. 
The  bag  will  have  a  diameter  of  56  ft. 
and  the  car  is  to  be  6  ft.  long,  5  ft. 
wide  and  4^  ft.  high. 

A  big  hydrogen  supply  tank  has  been 
erected  at  Fort  Omaha.  The  experi- 

ments will  be  begun  under  the  direc- 
tion of  General  James  S.  Allen,  com- 

mander-in-chief of  the  signal  corps  of the  army. 

Although  the  balloon  is  intended 
mostly  for  signal  work,  it  will  be  large 
enough  to  carry  bombs  and  ammuni- 

tion sufficient  to  play  havoc  with  an enemy. 
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WONDERFUL  STRENGTH  OF 
HUMAN  JAW 

Experiments  Show  Surprising  Force  Used  in 
Eating  Ordinary  Foods 

Its  crushing 

power  is  surpris- 
ing, varying 

from  150  to  300 
lb.  It  is  also 

surprising  how 
m  u  c  h  j  a  w 

strength  is  ex- 
erted unneces- 

sarily by  many 

persons  in  eat- 
ing, often  with 

the  result  of 
cracking  or 
breaking  the 
teeth.  They 
crush  their  food 
with  the  ferocity 
of  wild  animals. 

But  direct  pres- 
sure is  a  poor 

way  of  breaking 
up  most  foods,  a 

grinding  move- 
ment gives  bet- 

ter results  with 

much  less  ex- 
penditure o  f force. 

All  this  has 
been  known  for 
a  long  time  by 

physiolo- gists,  but  some 
experiments  re- 

cently made  by 

Dr.  Joseph  Head,  of  Philadelphia,  fur- 
nish exact  figures  on  this  subject  which 

are  as  valuable  as  they  are  interesting. 
His  method  of  conducting  the  experi- 

ments is  made  clear  by  the  accompany- 
ing cut  of  a  real  skull.  After  the  sub- 

stance to  be  crushed  had  been  placed 
between  the  teeth,  weights  were  placed 
in  the  suspended  pail  until  the  crush- 

ing weight  was  obtained.  These 
weights  are  given  for  a  large  list  of 
foods,  and  a  comparison  of  the  figures 
should  be  a  valuable  guide  in  selecting 

the  diet  of  those  who  are  weak  for 
any  reason  and  need  to  economize 
their  strength,  also  of  those  who  chew 
with  "store  teeth." 

The  first  experiment  was  made  with 
dry  crusts,  which  broke  under  15  lb. 
pressure.  When,  however,  the  com- 

bined crust  and  soft  inside  were  tried, 
even  60  lb.  pressure  would  not  go 
through  the  dense  mass.  When  a  little 
saliva  was  added  a  pressure  of  3  lb. 
was  amply  sufficient.  The  deductions 
with  regard  to  fresh  bread  and  thor- 

ough mastication  are  obvious.  People 
are  sometimes  greatly  surprised  at  hav- 

ing broken  a  tooth  when  they  "only 
bit  a  soft  crust." 

Here  are  a  few  figures  taken  from 

Dr.  Head's  tables.  Of  course,  allow- 
ance is  to  be  made  for  the  fact  that 

each  food,  and  especially -each  kind  of 
meat,  will  vary  in  reductibility  accord- 

ing to  quality  and  other  conditions. 
Consequently  these  figures  should  be 
taken  relatively,  and  not  absolutely. 

The  weight  needed  to  reduce  corned 
beef,  with  the  help  of  a  little  grinding 
movement,  was  20  lb. ;  for  roast  beef, 

20  to  35  lb.  Tough  "round"  required 
38-42  lb. ;  sirloin,  10-43  lb. ;  pork  chops, 
25-30  lb.  The  lowest  on  the  list  were 
boiled  beef,  3  lb. ;  roast  lamb,  4  lb. ; 
tongue,  1-2  lb.  No  mention  is  made 
of  hash,  which  would  undoubtedly 
stand  at  the  bottom  of  the  list. 

Dr.  Black  states  the  human  jaw  will 
exert  a  pressure  as  high  even  as  300  lb. 

HOW  TO  MAKE  CHEAP,  PURE 
BAKING  POWDER 

Go  to  any  first-class  wholesale  drug 
house  and  buy  1  lb.  cream  tartar  and 
1  lb.  bicarbonate  soda,  the  latter  extra 
fine  ground.  Mix  first  with  the  second 
in  proportion  of  2  to  1  and  run  through 
ordinary  flour  sifter  six  times.  Ee- 
serving  a  little  for  immediate  use,  seal 
most  of  the  powder  in  a  glass  jar  or 
other  air-tight  receptacle. 

At  present  prices  in  Chicago  this 
baking  powder  costs  about  28  cents  a 
pound,  is  absolutely  pure,  and  conse- 

quently less  is  needed  to  do  the  work. 
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MOTOR  BAGGAGE  TRUCK 

"What  a  shame  to 
make  that  poor  man 
work  so  hard;  some- 

thing should  be  done  to 

the  railroads."  The 

speaker  was  a  benevo- 
lent looking  old  lady 

who  was  seated  in  a  car 
and  watching  a  slim 
young  man  draw  a  big 
truck  on  which  was 
loaded  a  dozen  or  more 
big  trunks.  The  load 
was  a  good  one  for  a 
team  of  horses,  but  the 
man  had  no  assistant. 

The  old  lady's  sym- 
pathy, however,  was  not 

needed,  for  a  closer  in- 
spection    showed  the 

man  ^was  really  doing 
nothing     more  than 
walking  along  the  plat- 

form and  holding  the 
truck  handle.    The  big 
load  followed  him  like 
a   faithful    dog,  and 
when  he  turned  to  one  side  the  truck 

did  the  same.   In  fact,  he  was  not  pull- 
ing at  all,  but  only  guiding  the  load 

and  keeping  out  of  its  way. 
The  secret  of  this  demonstration  is 

that  the  baggage  truck  is  equipped  with 
storage  batteries  and  an  electric  motor 
which  propels  it.  In  the  leading 
handle  is  a  small  switch  by  means  of 
which  the  operator  can  start,  stop,  or 
reverse  the  truck  by  a  mere  turn  of 
the  hand. 

The  hardest  work  about  a  passenger 
depot  now  promises  to  become  the  easi- 

est, and  bears  out  the  prediction  of  an 
English  scientist  who  says  the  human 
race  will  eventually  become  physically 
weak,  by  reason  of  having  no  hard  mus- 

cular work  to  perform,  as  it  will  all  be 
done  bv  machinerv. 

"The  Big  Load  Followed  Like  a  Faithful  Dog" 

U.  S.  BALLOON  PRACTICE 

About  May  1st,  weather  permitting, 
four  officers  of  the  United  States  Sig- 

nal Corps  purpose  to  cut  loose  from 
Washington,  D.  C,  in  a  free  balloon. 
By  the  same  permission  they  will  sail 
across  the  country  to  the  Mississippi 
valley,  carrying  provisions  for  three  or 
four  days.  The  main  object  is  to  give 
the  officers  practice  in  aerial*  naviga- 

tion, their  experience  thus  far  having 
been  almost  confined  to  captive  bal- 
loons. 

The  new  one  will  be  larger  than  the 
balloons  used  heretofore  by  the  Signal 

Corps,  and  also  different.  It  is  being- 
built  in  New  York  city,  of  varnished 
silk,  and  will  be  inflated  with  coal  gas 
instead  of  the  usual  hydrogen. 

COTTON  THE  PEACEMAKER.— The  looms  of  the  world,  with  millions  of  invested  dol- 
lars and  millions  of  men,  women  and  children,  would  be  idle  without  our  cotton.  Five- 

sixths  of  all  the  fiber  produced  in  the  world  are  raised  in  our  Southern  States.  Cotton  is  the 
great  Peace  King,  for  so  dependent  are  foreign  nations  on  the  cotton  industry  they  will  go 
far  to  avoid  conditions  which  would  deprive  them  of  this  great  necessity. 
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REMARKABLE  RAILROAD  WRECK 

In  the  gray  dawn,  while  running  at 
GO  miles  an  hour,  the  Chicago-New 
York  flyer  on  the  Grand  Trunk  rail- 

way went  through  an  open  switch  and 
plunged  into  a  freight  train.  The 
crash  awakened  the  entire  town  of 
Bancroft.  When  the  engine  left  the 
rails  it  tipped  over  and  the  two  mail 
cars  went  on  over  and  landed  on  the 

main    line.     The  locomotive  plowed 

through  the  dirt  and  came  to  a  stop  30 
ft.  to  the  right  of  the  track.  The  bag- 

gage and  express  cars  and  day  coaches 
were  mixed  up  as  shown  in  the  pic- 

ture; the  four  sleepers  remained  on  the track. 

The  engine  crew  were  scalded  and 
suffered  fractured  limbs,  and  the  fifty 
passengers  were  more  or  less  bruised, 
but  no  one  was  killed. 

HOME-MADE  TRACTION  ENGINE  WITH  MANY  USES 

A  self-propelled  buzz  saw,  power 
plant  and  fire  engine  is  what  a  Ne- 
braskan  experimenter  produced  with 
little  else  than  a  few  harvester  parts 
and  a  gas  engine.  The  engine  used 
was  a  4-hp.  stationary  i-cycle  engine, 
which  was  placed  on  two  14-ft.  tim- 

bers. The  traction  part  was  arranged 
by  gears  and  a  belt  on  the  side  of  the 
machine  opposite  to  that  shown  in  the 
illustration.  The  traction  gears  are 
operated  by  a  tightener  on  the  belt 
which  takes  the  place  of  a  friction 
clutch.  For  reversing  the  motion  the 
belt  is  removed  and  replaced  in  a 
crossed  position.     This  can  be  done 

quickly  and  does  not  require  an  extra 
belt  as  the  idler  takes  up  the  slack. 
The  two  driving  wheels  are  the 

master  wheels  of  grain  harvesters  and 
the  gearing  and  chain  drive  are  from 
the  same  machines.  The  front  axle  is 
provided  with  two  sulky  plow  wheels 
and  the  steering  gear,  consisting  of  the 
chains,  worm  gear  and  hand  wheel, 
were  found  on  the  harvester.  On  the 

fore  end  is  rigged  a  saw  shaft  and 
circular  saw,  capable  of  sawing  a  cord 
of  wood  in  30  minutes. 

On  the  rear  is  a  barrel  containing 
\vater,  which  is  circulated  by  means  of 
a  rotary  pump,  run  by  the  short  crossed 
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belt  shown  in  the  illus- 
tration. The  pulley  on 

the  shaft  is  arranged  to 
slide  on  the  shaft,  thus 
allowing  it  to  be  driven 
from  the  large  pullev,  if 
desired.  When  this  is 

done  the  increased  speed 
of  the  pump  produces 
sufficient  pressure  to 
throw  a  good  stream 
from  a  nozzle  and  is  very 
useful  for  washing  bug- 

gies, etc.  As  the  altera- 
tions for  running  the  pump  can  be 

quickly  arranged,  the  machine  would 
doubtless  prove  an  excellent  fire  extin- 

guisher, where  plenty  of  supply  water 
is  available. 

Combination  Traction  Engine,  Fire  Engine  and  Portable  Power  Saw 

FISHING  BY  WIRELESS 

WALL=PAPER  COST  MILLIONS 

A  new  .design  in  fancy  wall-paper 
patterns  comes  from  Kansas  City ;  also 
a  way  to  utilize  canceled  checks.  A  firm 
lias  had  all  its  offices  papered  with  old 
checks,  placed  neatly  edge  to  edge;  all 
of  the  same  size  of  paper,  but  not  of 
original  face  value  by  any  means.  The 
lace  figures  of  the  checks  vary  from 
$30,000  to  $1,000,  and  the  total  for 
one  room  is  $8,000,000.  As  a  gilt 
molding  runs  around  the  edges  of  eac  h 
check-panel,  the  general  effect  is  rather 
pleasing. 

A  large  fisheries  company  operating 
along  the  Atlantic  coast  keeps  track  of 
the  shoals  of  fish  by  means  of  wireless 
telegraphy.  The  fleet  comprises  40 
vessels;  when  the  coastwise  steamships 
sight  the  fish  they  can  communicate 
their  movements  to  the  other  vessels 

immediately.  Likewise,  a  part  of  the 
fleet  finding  fish  at  one  point  may  no- 

tify the  rest  of  the  fleet  and  assemble 
the  ships  from  remote  points  without delay. 

Hoops  on  water  tanks  are  usually 
too  thin  and  unpainted,  hence  they 
often  give  way.  They  should  be  of 
wrought  iron,  without  welds,  at  least 
|-in.  thick,  and  painted  inside  and  out. 
Also,  keep  them  painted,  and  so  avoid 
rusting  and  disaster. 

THE  DERELICT — The  United  States  wrecking  steamer  is  now  in  commission  picking  up 
floating  wrecks  which  are  a  menace  to  navigation  on  the  coast  waters.  These  nearly  sub- merged hulls  are  either  blown  to  fragments  with  dynamite,  or  are  towed  ashore,  where  they 
are  left  securely  on  the  rocks  by  the  tide.  The  above  illustration  is  from  a  photograph  of 
one  of  these  dangerous  wrecks  which  has  been  brought  ashore  by  the  derelict  hunters. 
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QUINTUPLE  WOOD  BLOCKS 

Four  of  them 

have  been  fin- 
ished lately  for 

the  Carnegie 
Steel  Co.,  and 
the  cut  gives  an 
idea  what  big 
fellows  they  are. 
The  height  over 
all  of  each  block 
is  4  ft.  5  in.,  and 
the  weight  is 
640  lb.  The 

sheave  pin  is  of 
rolled  steel,  If  in.  Each  sheave  is  15x 
3J  in.,  intended  for  a  2^-in.  manila 
rope. 

 ♦ — • — ♦•  

IS  "DREADNAUGHT"  THE  LIMIT? 

Has  the  limit  in  big  battleships 
really  been  reached?  There  are  those 
in  position  to  know  who  claim  it  has. 
Private  letters  from  men  on  board  the 

"Dreadnaught"  during  her  recent  trip to  Trinidad  declare  the  turbines  worked 
well  but  that  the  heat  in  the  engine 
room  was  something  hitherto  unknown 

on  board  any  ship.  The  vessel  also  ma- 
neuvered badly  at  slow  speed  and  was 

unable  to  keep  its  place  with  the  other 
and  smaller  ships  of  the  fleet. 

 ♦  ♦  ♦  

TEACH  BATHING  IN  SCHOOLS 

quent  small  openings,  and  all  these 
pipes  are  connected  with  both  hot  and 
cold  water  reservoirs.  In  the  bottom 
of  each  tub  is  the  outlet  and  stopper. 

With  a  child  in  each  tub,  the  water 
is  turned  on  by  an  attendant  until  all 
tubs  are  nearly  full.  Each  tubber  is 

furnished  with  soap  'and  brush  and 
allowed  ten  minutes  for  scrubbing. 
Then  the  stoppers  are  pulled  out  and 
each  child  is  given  a  final  shower,  be- 

ginning at  95°  temperature  and  grad- 
ually cooling  to  60°.  In  this  way  48 

children  are  run  through  in  an  hour. 
After  each  relay  the  tubs  are  washed 
out  thoroughly  by  the  jets  of  water 
from  the  circular  rim  pipes,  reinforced 
wherever  necessary  by  brushes  in  the 
1  lands  of  attendants,  and  ending  with 
a  scald  of  the  hottest  water.  The  tubs 

entirely  remove  the  danger  of  drown- 
ing where  large  numbers  use  a 

swimming  tank. 

ASHES  FOR  FUEL  FURORE 

The  daily  papers  have  gone  wild 
during  a  lull  in  the  ordinary  supply  of 
news  and  are  filling  columns  with  the 
wonderful  discovery  (!)  of  a  poor 

Pennsylvania  shoemaker  who  "burns 
ashes."  One  teaspoonful  of  his  secret 
"dope"  in  two  gallons  of  water,  when 
poured  on  ordinary  ashes  and  lighted, 
is  declared  to  keep  a  stove  red  hot  for 
an  hour.  We  recall  that  the  Keeley 
motor  was  raised  in  the  same  state. 

From  Boras,  Sweden, 
comes  a  novel  and  prac- 

tical idea  on  the  subject 
of  giving  large  numbers 
of  children  separate 
baths  at  a  minimum  of 
•  xpense  and  trouble. 
Briefly  stated,  a  new 
school  building  in  that 
town  has  been  built  with 

a  bath-room  containing 
round  enameled  tubs 
sunk  in  the  concrete 
floor,  each  large  enough 
for  one  child.  A  circular 

pipe  surrounds  each  tub 
and  is  pierced  with  fre- Each  Tubber  is  Allowed  10  Minutes  for  Scrubbing" 
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o 

sua* 

ENGLISH  CHANNEL  TUNNEL  DEFEATED 

The  construction  of  the  submarine 
tunnel  under  the  English  Channel  has 
been  indefinitely  postponed.  Parlia- 

ment listened  to  the  war  office  and 

voted  against  the  undertaking.  This 
seems  strange  when  one  considers  the 
ease  with  which  a  tunnel  ran  be  closed 
to  an  invading  army,  and  evidently  the 
French  have  no  fears  of  an  English  in- 

vasion through  its  medium.  The  tun- 
nel could  be  flooded  in  a  few  minutes; 

its  entrance  could  be  blocked  by  clos- 
ing iron  gates,  or  shifting  a  few  blocks 

of  stone  into  place;  a  few  rapid-fire 
guns  would  hold  back  thousands;  a 
single  1-in.  pipe  would  carry  deadly 
fumes  sufficient  to  asphyxiate  a  regi- 

ment before  it  could  march  100  ft.  In 

short,  no  harder  military  accomplish- 
ment can  be  conceived  than  an  in- 
vasion in  these  days  through  a  tunnel 

from  which  escape  is  impossible  and 
the  chances  of  success  not  one  in  ten 
thousand. 

The  illustration  is  reproduced  from 
a  French  print  more  than  a  century 
old,  and  shows  an  invasion  of  armed 
forces  by  means  of  a  tunnel.  It  is 
also  interesting  to  note  to  what  an 

extent  the  artist  of  that  day  recog- 
nized the  future  possibilities  of  aerial 

warfare.  His  dream  of  100  years  ago 
is  just  coming  true  in  respect  to  air 
craft.  Will  it  be  another  l^undred  be- 

fore the  tunnel  feature  also  material- 
izes? 

AERIAL  TORPEDO  BOAT 

The  ?eace  Congress  wTill  have  to 
hurry  up  and  get  its  proposed  ban  on 
airship  torpedo  craft  accepted  by  the 
big  powers  or  the  first  conflict  will  wit- 

ness a  more  deadly  and  dangerous 
fighting-machine  in  mid-air  than  the 
submarine  has  proved  in  naval  work. 
The  French  army  is  already  equipping 
with  aerial  torpedo  boats  which  re- 

quire only  one  operator  and  can  go 
into  action  in  a  few  hours.  Each  ship 
will  carry  several  shells,  which  require 
no  delicate  machinery  as  the  submarine 
torpedo,  and  in  which  practically  the 
entire  weight  of  the  shell  can  be  util- 

ized for  the  explosive.  With  a  few  of 
these  volcanoes  on  board  the  aeronaut 
has  only  to  ascend,  bring  his  craft 
overhead  the  enemy  and  let  go.  Gravity 
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and  the  contents  of  the  cartridge 
can  be  depended  on  to  make  a  hit 
every  time. 

BELL  DOOR  KNOB 

The  most 

unique  door  bell 
yet  thought  out 
is  the  one  with 

a  push  button  in 
the  door  knob. 
Even  in  the 
darkest  night  a 
caller  can  read- 

ily locate  the 
door  knob,  and, 
having  done  so, 

to  push  the  but- 
ton and  ring  the 

bell  .is  an  easy 
matter.  The 

bell  is  placed  in 
the  inside  knob, 

which  is  made  hollow  for  the  purpose. 
The  device  can  be  used  on  any  door  by 
removing  the  old  knobs  and  substitut- 

ing the  new  ones,  which  any  one  can 
do  with  a  small  screwdriver. 

AUTOMOBILES  IN  PITTSBURG 
FLOOD 

The  recent  Pittsburg  flood  in  which 

twenty  lives  and  millions  of  dollars' 
worth  of  property  were  lost  afforded 
a  new  record  for  automobiles  in  emer- 

gencies. Makers  and  owners  of  motor 
cars  rendered  valuable  service  in  the 
free  transportation  of  people  in  the 
flooded  district  while  stony-hearted 
boatmen  were  demanding  $5  per  trip. 
The  sight  of  automobiles  plowing 
through  water  up  to  the  hubs  was  an 
unusual  one  to  most  of  the  spectators. 

NEW  FORM  OF  GUTTER 

The  usual  street  gutter  is  merely  the 
angle  between  the.  curb  and  the  slope 
of  the  pavement.  Of  course  its  capac- 

ity is  very  slight  and  anv  unusual  rain- 

Jamestown  Exposition  Gutter 

fall  floods  both  it  and  the  street.  To 
obviate  this,  the  design  illustrated  has 
been  adopted  at  the  Jamestown  expo- 

sition. The  gutter  segment  has  a  12- 
in.  chord  and  a  3-in.  rise,  or  an  area 
of  25.2  sq.  in.,  about  equal  to  a  6-in. 

pipe. 
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HANGING  CONCRETE  STAIRWAY 

One  of  the  most  novel,  useful  and 
pleasing  uses  to  which  cement  has  been 
put  in  interior  construction  is  the 
hanging  concrete  stairway.  In  the  cut 
is  shown  a  section  of  cement  stairway 
which  runs  from  the  first  to  the  third 
floor  in  a  Pittsburg  white  marble 
apartment  building.  In  its  construc- 

tion no  structural  iron  whatever  was 

used ;  only  small  channel  bars  Y\  in. 

by  24  in.  spaced  about  4  in.  and  cov- 
ered with  expanded  metal  lathing.  The 

false  work  was  removed  in  two  weeks. 

The  stairway  supports  not  only  its 
own  weight,  but  in  addition  7,500  lb. 
of  marble;  and  a  load  of  2,000  lb.  has 
been  carried  up  the  stairs  without  in- 

jury or  deflection.  Only  the  best  qual- 
ity cement  should  be  used  in  interior 

work. 

Showing  Construction 

WIRE  STORM  FRONT  FOR  AUTO 

A  novel  storm  front  has  been  in- 

vented by  Dr.  Whiting,  and  is  de- 
scribed as  having  several  advantages 

over  the  glass  or  mica  front.  The 
front  consists  of  zinc  mesh  wire  gauze 
attached  to  a  wooden  frame  which 
folds  up  when  not  in  use.  It  can  be 
removed  or  put  on  in  five  minutes,  and 
when  not  in  use  is  stowed  away  taking 
up  little  room.  The  front  can  be  set 
at  an  angle  and  very  greatly  reduces 
the  wind  resistance  caused  by  the  solid 
front.  It  has  been  estimated  this  re- 

sistance is  not  less  than  20  lb.  per  sq. 
ft.  when  running  against  a  hard  wind. 
The  gauze  does  not  obstruct  the  vision 
and  allows  an  agreeable  amount  of 

Wire  Gauze  Protector 

fresh  air  to  pass  through.  In  fact, 
under  some  conditions  it  is  said  the 
vision  is  more  accurate  than  through 

glass. 
 ♦  •  ♦  • 

CEMENT  CISTERN  FLOATS  AWAY 

A  man  in  Terre  Haute,  Ind.,  has  lost 
his  cistern :  It  floated  away  in  a  flood. 
The  cistern,  which  was  built  of  cement, 

jug-shaped,  had  been  finished  but  no 
water  had  been  let  in.  A  levee  which 
kept  out  the  Wabash  river  broke;  the 
flood  poured  through  and  washed  the 
cistern  from  its  place. 

It  is  now  up  to  some  notoriety  seek- 
ing freak  to  attempt  the  trip  through 

the  Niagara  whirlpool  in  a  big  cement 

A  5-ft.  vein  of  anthracite  coal  just 
opened  near  Marion,  Ind.,  is  said  to  be 
equal  to  the  finest  Pennsylvania  an- 
thracite. 
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INTERESTING  WORK  OF  TRACTION  ENGINES 

The  scope  of  the  traction  engine  is 
steadily  enlarging:  Its  operations  are 
no  longer  confined  to  running  thresh- 

ing machines.  The  illustrations  sug- 
gest a  few  of  the  many  utilities  of 

which  it  is  capable.    The  upper  pic- 

ture shows  a  situation  which  caused 

the  engineer  some  anxiety  for  a  time.  • 
The  traction  engine  is  hauling  a  nar- 

row gauge  logging  locomotive  across  a 
river  where  the  water  was  nearly  4  ft. 
deep.    The  locomotive  was  kept  from 
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falling  over  by  strong  guy  ropes  ex- 
tending to  each  bank.  The  voyage  was 

made  successfully. 
In  the  middle  picture  an  idea  is 

given  of  what  a  traction  engine  can 
do  as  an  improvised  crane.  The  big 
boiler  was  not  only  raised,  by  means  of 
a  winding-drum  attached  to  the  trac- 

tion engine,  but  was  then  carried  a 
considerable  distance. 

The  lower  picture  shows  a  traction 
engine  harnessed  to  10  plows  and  turn- 

ing 10  furrows  nearly  as  fast  as  a 
team  of  horses  draw  a  single  share 

plow. 

ALCOHOL  FROM  POTATOES 

In  Germany  potatoes  have  long  been 
cultivated  with  a  view  to  producing 
varieties  which  give  the  largest  yield  of 
starch  for  alcohol  manufacture,  without 

any  regard  to  their  edibility.  The  re- 
sults, according  to  a  report  by  Consul- 

General  Thackara,  of  Berlin,  are  re- 
markable. The  appended  table  shows 

the  yield  of  these  varieties  as  compared 
with  ordinary  yields  in  this  country. 
Largest  yield  recorded  in  the  United 
States  in  1905  was  175  bu.  per  acre 
and  the  average  was  87  bu.  per  acre, 
the  average  starch  content  being  20 
per  cent. 

Bushels       Per  cent 
Varieties —  per  acre.      of  starch. 

Professor  Wohltman   342  16.3 
Iduna    284i/2  16.4 
Topaz    326  17.3 
Sas    399  18.3 
Leo    412  17.0 
Richter's  Imperator   476  15.4 Silesia    367  Yz  16.3 
Professor  Marker   428  14.5 

In  this  report  the  consul  says: 
"Messrs.  Metz  &  Co.,  of  Steglitz  bei 
Berlin,  a  reputable  seed  house,  inform 
me  that  they  could  furnish  the  Silesia, 

Professor  Wohltman,  Leo,  and  Kichter's 
Imperator  varieties,  which  they  recom- 

mend for  distillation  purposes,  for 
about  3  marks  (71.4  cents)  per  110  lb., 
delivered  at  Hamburg.  Professor  von 
Eckenbrecker  says  that  the  potatoes 
could  be  shipped  in  late  October,  but 
he  would  advise  that  they  should  be 
left  here  all  winter  and  forwarded  in 
March,  as  there  would  be  less  loss  and 
a  much  greater  chance  of  the  potatoes 

arriving  in  the  U.  S.  in  good  condition 

for  seed  purposes/' It  is  evident  from  the  above  that 

prospective  manufacturers  of  alcohol 
would  do  well  to  investigate  some  of 
these  German  varieties  with  a  view  to 

obtaining  larger  yields  of  potatoes  than 
are  possible  from  the  varieties  now  in 
use  in  this  country. 

SHIP'S  BIG  SMOKESTACK 

The  smokestack  or  funnel  of  an 

ocean  liner  does  not  impress  the  ob- 
server as  being  so  very  large,  either 

Big  as  a  Railroad  Tunnel 

when  seen  at  a  short  distance  or  in  a 

picture.  The  only  way  to  comprehend 
what  a  really  enormous  affair  it  is,  is 
to  see  a  section  of  a  funnel  by  itself. 
There  is  room  for  the  largest  locomo- 

tive ever  built  to  pass  through  with 
lots  of  room  to  spare.  The  section  of 
funnel  illustrated  is  15  ft.  in  diameter 

one  way  by  30  ft.  the  other. 

To  deodorize  bottles  pour  a  little 
powdered  black  mustard  seed  and  some 
lukewarm  water  into  them,  and  then 
rinse  with  water. 

By  burning  oil  in  its  locomotives  the 
Southern  Pacific  saved  $950,000  in 
1906. 
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ICE  MOTOR  SCOOTER,  NEW  SPORT 

Winter  sportsmen  are 
already  getting  ready 
for  next  year,  and  are 
impatiently  waiting  to 
engage  in  the  new  and 
furiously  fast  sport  of 
racing  their  motor 
scooters  on  ice.  The 
motor  scooter  is  a  new 
kind  of  craft  and  only 
one  has  been  built,  but 
its  performance  the  past 
winter  has  set  a  lot  of 

people  crazy  to  possess 
them,  for  100  miles  an 
hour  is  declared  easy, 
and  nobody  knows  yet 
what  the  limit  will  be. 

iceboat,  generall)' 

wheel,  the  24  spokes  of  which  are  fast- 
ened to  two  hubs.    Spokes  and  hubs 

Motor  Scooter  Swifter  Than  an  Ice  Yacht 

The  sailing 
considered  pretty 

swift  on  the  wing,  must  now  go  out  of 
business  and  join  the  canal  boat  class. 

The  motor  scooter  is  the  invention 

of  Nathaniel  Eoe,  "who  took  an  or- 
dinary 14-ft.  scooter  with  sharp  prow 

and  rounded  stern,"  says  the  Automo- 
bile, and  fitted  it  with  a  20-hp.  gaso- 
line engine.  The  driving  wheel  has 

sharp  steel  spikes  and  reaches  the  ice 
through  a  casing  like  a  centerboard. 
Hence  if  the  boat  runs  into  open  water 
or  breaks  through  the  ice,  no  water  can 
enter.  Two  sharp  steel  blades  at  the 
stern  serve  as  rudders,  worked  by  an 
automobile  steering  wheel.  The  craft 
also  makes  excellent  time  over  hard 

snow  and  by  putting  a  pair  of  wheels 
under  it  forward  and  aft,  can  be  towed 
by  a  horse  or  motor  car,  about  the 
country. 

 ♦  *  ♦  
BIG  WOODEN  FLYWHEEL 

After  an  accident  to  a  flywheel  in  a 
large  European  electric  station  the 
superintendent  designed  and  had  con- 

structed a  flywheel  of  wood  which  has 
a  diameter  of  over  35  ft.,  and  a  rim 
width  of  10  ft.  The  thickness  of  the 

rim  is  about  12  in.,  and  it  is  made  up 
of  44  thicknesses  of  beech  planks,  says 
Power,  with  staggered  joints.  The 
boards  were  glued  together  and  then 
bolted.  The  inside  consists  of  a  double 

are  of  cast  iron.  The  wheel  is  oper- 
ated at  76  revolutions  per  minute, 

which  corresponds  to  a  peripheral 
speed  at  the  rim  of  130  ft.  per  second 
(94  miles  per  hour).  This  is  said  to 
constitute  a  record  for  wooden  fly- wheels. 

NO   AMERICAN  MERCHANTMEN 
IN  THE  ORIENT 

American  vessels  are  never  seen  in 
Indian  and  other  Eastern  ports.  Other 
nations,  even  small  ones  like  Belgium, 
send  their  own  ships  to  these  countries 
and  consequently  reap  the  abundant 
commercial  profits,  while  United 
States  manufacturers  are  not  able  to 

compete  with  them. 
A  commercial  agent  representing 

American  firms  and  who  has  had  years 
of  experience  in  the  Orient,  declares 
that  he  has  not  known  of  an  American 

vessel  being  in  any  Indian  port  for 
years.  American  products  are  shipped 
to  England  and  from  there  reshipped 
aboard  British  merchantmen  to  India. 
Consequently  Great  Britain  does  90% 
of  the  foreign  business  with  India. 

Post  cards  to  be  admissible  to  the 
mails  must  conform  in  weight  and  size 
to  those  printed  by  the  government, 
may  not  be  folded,  and  the  use  of  glass 
tinsel,  mica,  or  metal  is  forbidden  un- 

less the  card  be  enclosed  in  an  envelope. 
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LARGE  CHURCH  BUILT  FROM  ONE  TREE 

Built  From  One  Tree,  the  Age  of  Which  Was  Estimated  to 
Have  Been  Nearly  2,000  Years 

All  the  lumber,  even 
to  the  shingle  roof,  used 
in  the  construction  of  a 

large  church  at  Santa 
Rosa,  CaL,  was  furnished 
by  a  single  redwood  tree. 
The  main  building  of 
the  church  is  40  ft.  by 
80  ft.,  with  ceiling  22  ft. 
in  the  clear ;  spire,  90  ft. 

high.  There  is  an  audi- 
ence room  large  enough 

to  seat  400  persons ;  par- 

lor, seating  90;  pastor's 
study,  vestibule  and 
toilet,  and  yet  when  the 
edifice  was  completed  not 
all  the  material  from  the 
ancient  redwood  had  been 
used.  The  tree  was  grown 
in  Mendocino  county, 
California,  and  when 
felled  its  age  was.  esti- 

mated by  scientists  to  be 
nearly  2,000  years. 

METALS  HAVE  ODORS 

A  German  scientist  declares  that 

every  metal  has  its  characteristic  odor. 
Not  every  one  can  detect  the  odor  of 
cold  tin,  copper  or.  aluminum,  but 
when  pieces  of  such  metals  are  heated 
to  a  moderate  degree,  they  give  off 
strong  smells,  distinguishable  by  any- 

body. At  higher  temperatures  metals 
lose  all  trace  of  smell,  but  again  give 
off  an  odor  on  being  heated  after  a 
lapse  of  several  hours  in  a  cold  state. 

 »  *  ♦  

PECULIAR  AIRSHIP  ACCIDENT 

An  American  inventor  living  in  -the 
City  of  Mexico  has  amused  himself 
and  astonished  the  natives  the  past 
three  months  by  sailing  about  the  town 
in  an  airship.  When  making  an  ascen- 

sion recently  he  accidentally  steered 
into  a  tall  electric  light  pole,  and  there 
he  stuck.  As  usual  a  great  crowd  con- 

gregated, blocking  the  streets.   In  try- 

ing to  release  the  ship  the  gas  bag  was 
torn  and  the  craft  slowly  settled  to 
the  street.  A  photograph  was  taken 
which  shows  the  airship  as  it  has 
begun  to  descend. 
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SELF=PROPELLED  MOTOR  ICE=CUTTER 

The  horse-drawn  and 

hand-pushed  ice  plow 
which  has  been  used  for 

years  in  harvesting  natu- 
ral ice  has  a  new  com- 

petitor now  in  a  motor 
machine. 

The  illustration  makes 

its  operation  readily  un- 
derstood. A  gas  engine 

is  mounted  on  a  skid, 
.driving  a  circular  saw  on 
each  side  and  cutting  two 
strips  of  ice,  each  the 
width  of  a  cake,  at  each 
trip.  The  machine  is 
steered  by  a  handle  very 
much  as  a  lawn  mower 

is  guided,  only  in  this 
case  the  outfit  is  self- 
propelling.  At  the  rear  end,  projecting 
from  the  frame,  is  a  roller  full  of  sharp 
steel  spikes.  The  roller  is  turned  by 
means  of  a  sprocket  chain  driven  by  the 
engine,  and  is  thrown  in  and  out  of  ac- 

tion by  the  long  lever  in  front  of  the 
handle.  It  is  said  that  with  this  ma- 

chine more  ice  can  be  cut  than  in  any 
other  way,  and  that  the  cuts  are 
smooth,  enabling  the  packing  of  the  ice 
in  the  house  to  better  advantage. 

Steered  Like  a  Lawn  Mower 

OXYGEN  MADE  AT  HOME 

Will  Keep  Milk  Fresh  for  Several  Weeks 

SCHOOL  OF  RAILROAD  SHOP 
WORK 

The  Missouri  Pacific  has  followed 

the  example  of  the  Baldwin  Locomo- 
tive Works  and  opened  a  school  for 

its  shop  apprentices.  The  boys  report 
in  squads  of  five  each  for  30  minutes 
each  day,  the  instruction  includes  me- 

chanical drawing  and  mathematics. 
Two  instructors  with  university  train- 

ing do  the  teaching,  and  the  taking 
of  correspondence  school  courses  is 
encouraged. 

The  more  volatile  oils  usually  re- 
quire a  higher  ignition  temperature 

than  those  which  do  not  vaporize  so 
easily. 

An  English  firm  has  put  on  the  mar- 
ket a  chemical  in  cakes  like  soap,  which 

when  placed  in  a  small  steel  tank 
generates  pure  oxygen  in  a  few  mo- 

ments by  the  simple  addi- 
tion of  water.  One  pound 

of  the  cakes  will  make  3 
cu.  ft.  of  pure  oxygen.  The 
apparatus  is  18  in.  high,  5 
in.  in  diameter,  weighs  6  lb. 
and  can  be  carried  in  the 

hand.  The  gas  is  suitable 
for  any  of  the  numerous 
purposes  for  which  oxygen 
is  now  used,  such  as  disin- 

fecting, for  divers,  miners 
and  aeronauts,  and  for  the 
crew  in  submarines.  Where 

large  quantities  are  required 
larger  generators  are  sup- 

plied. A  small  generator  costs  $6  and 
the  cakes  about  35  cents  per  pound. 
The  process  is  without  danger. 

Oxygen  has  been  used  with  great 
success  for  preserving  and  sterilizing 
milk   which   is   bottled  immediately 
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after  milking,  under  a  pressure  of  oxy- 
gen. A  light  heat-  is  applied  for  a  few 

seconds  in  the  presence  of  the  oxygen 
under  pressure,  and  suffices  to  destroy 
the  microbes  and  any  harmful  ferment- 

ing matter,  without  boiling  the  milk, 
which  will  remain  fresh  for  several 
weeks  and  preserve  its  good  taste  as 
well  as  all  the  other  nutritive  qualities 
of  fresh  milk. 

A  life-saving  box  for  resuscitating 
the  apparently  drowned  and  asphyxi- 

ated is  also  available,  costing,  complete, 
about  $6.  It  is  in  use  at  many  mines 
and  blast  furnaces  and  can  be  put  in 

TRACKLESS  TRAINS  FOR  RURAL 
DISTRICTS 

The  next  10  years  will  witness  as 
great  a  revolution  in  rural  transporta- 

tion of  farm  produce,  as  the  rural  free 
delivery  and  rural  telephone  have  made 
in  the  domestic  comfort  of  the 

farmer's  home.  Every  fairly  prosper- 
ous farmer  will  be  president  of  his  own 

line,  while  serving  as  conductor,  engi- 
neer and  general  manager,  and  can  is- 

sue annual  passes  to  his  neighbors — if 
the  state  legislature  does  not  forbid. 
Incidentally  the  farm  10  miles  from  a 

Any  Farmer  Can  Couple  on  His  "Car"  or  Wagon 

operation  in  two  or  three  minutes.  The 

gas  is  conducted  through  a  "wash  bot- 
tle" or  purifier  and  thence  into  a  rub- 

ber bag  shown  folded  in  the  lid  of  the 
box.  One  charge  will  produce  a  cubic 
foot  of  pure  oxygen  in  10  minutes; 
the  normal  dose  is  one-ninth  of  a  cubic 
foot  in  all  cases  of  asphyxia. 

The  long-distance  overland  record 
for  wireless  was  made  March  10  when 
the  Government  station  at  Point  Loma, 
Cal.,  caught  a  wireless  passing  between 
Washington  and  Pensacola,  Fla.  The 
same  station  also  caught  a  message 
from  the  battleship  "Connecticut/7 
which  was  communicating  from  New 
York  Harbor  with  Washington. 

railroad  station  will  be  worth  as  much 
as  the  ones  nearer  town.  When  the 

farmer  once  comes  to  realize  his  pos- 
sibilities  the  good  roads  business  will 
take  care  of  itself. 
Our  illustration  shows  a  wagon 

train,  the  invention  of  one  Eenard,  a 
Frenchman.  The  cars  and  wagons 
have  each  six  wheels,  the  front  and 
rear  pair  of  each  vehicle  arranged  to 
turn  like  the  front  pair  on  a  buggy. 
The  vehicles  are  not  only  coupled  to- 

gether but  sections  of  shafting  extend 
through  each  connecting  to  the  motor 
car,  and  by  gearing  to  the  wheels  of  all 
the  others.  By  this  arrangement  each 
car  supplies  its  own  necessary  tractive 

weight  and  the  "locomotive"  need  not be  heavy. 
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MACHINE  THAT  READS  CHARACTER 

This  machine  scientifically  measures,  delineates, 
prints  and  delivers  on  a  sheet  of  paper,  the  approxi- 

mate degree  of  development  of  every  faculty  of  the 
brain.  Its  operation  may  well  be  compared  to  the 
working  system  of  a  large  newspaper.  The  many 
radiating  pins  or  rods  which  come  in  contact  with  the 

subject's  head  are  like  so  many  distant  reporters,  who 
telegraph  the  exact  dimensions  of  the  faculties,  or 

"bumps,"  to  the  editor's  office  in  the  cabinet,  the 
messages  being  carried  by  140  wires  contained  in 
the  metal  tube  supporting  the  head  piece. 

The  editorial  department,  consisting  of  an  electro- 
magnet, controls  the  movements  of  a  typed  wheel, 

similar  to  the  typed  wheels  in  automatic  weighing 
machines,  thus  causing  it  to  perform  the  function  of 
a  compositor.  The  printing  department  then  comes 
along  with  a  piece  of  blank  paper,  takes  an  impression 
from  the  typed  wheels,  and  passes  the  copy  to  a 
newsboy  lever,  which  seizes  the  impression  and  delivers 
it  to  the  reader.  A  printed  list  of  vocations,  which 
accompanies  each  impression,  enables 
the  subject  to  determine  to  a  certain 
extent  the  trade  or  profession  to  which 
he  is  best  adapted. 

Of  course  this  machine  is  not  infal- 
lible as  the  interpretations  depend  on 

phrenology,  which  in  itself  is  not  infal- 
lible; but  it  will  produce  in  a  few 

seconds  as  intelligent  and  complete  a 
record  as  could  be  produced  by  an 
expert  phrenologer  in  half  an  hour  and 
if  phrenology  were  reduced  to  an  exact 
science  the  machine  would  probably  do 
the  rest. 

Although  the  construction  of  this 
machine  appears  somewhat  compli- 

cated, owing  to  the  great  number  of 
parts,  the  working  principle  is  very 
simple.  All  the  little  rods  or  reporters 
are  provided  with  contacts,  which  slide 
on  rows  of  insulated  metal  points. 
There  are  five  points  in  each  row  and 
each  point  has  electrical  connection 
with  the  magnet  in  the  cabinet.  A 

fully  developed  faculty  or  "bump"  will 
thus  push  the  contact  on  the  rod  all 
the  way  out  to  the  fifth  point,  thereby 
making  contact  with  that  point  and 
causing  the  typed  wheel  to  register  five 
points  for  the  corresponding  faculty, 
while  an  underdeveloped  faculty  will 

Measuring  the  Mind 

only  push  the  contact  out  one  or  two 
points,  thus  registering  that  number  of 

points  on  the  record. 

SPECIAL  DELIVERY  WITH 

ROCKETS 

The  most  unique  method  of  deliver- 
ing mail  doubtless  is  that  employed  by 

steamers  passing  the  islands  of  the 
Tonga  group  in  the  Pacific.  On  ac- 

count of  many  reefs,  landing  is  ex- 
tremely dangerous,  and  the  few  letters 

to  be  delivered  are  attached  to  large  sky- 
rockets which  are  fired  and  reach  the 

shore  in  safety. 

GLASS  PARLOR  UNDER  SEA 

A  tower  resting  on  the  bottom  of  the 
ocean  30  ft.  below  the  surface  and  ex- 

tending up  into  the  open  air  will  be 
built  at  Long  Beach,  Cal.  The  shaft 
will  be  constructed  almost  entirely  of 
heavy  plate  glass  with  a  glass  room  12 
ft.  square  at  the  bottom  reached  by  an 
elevator.  This  will  give  visitors  an  op- 

portunity to  observe  the  wonderful  sea 
gardens  for  which  these  waters  are  cele- 
brated. 
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LONDON'S  SUBTERRANEAN  THOROUGHFARE 

Subway  Under  Subway— Over  258,000,000  Persons  Carried  Annually- 
Safer  Than  Streets 

Most  of  the  large  cities  of  the  world 
have  turned  to  underground  transit  as 
the  solution  of  congested  street  and 
transportation  difficulties,  elevated 
structures  having  been  found  unsatis- 

factory. London,  with  nearly  seven 
millions  of  inhabitants,  long  ago 
availed  herself  of  this  recourse,  but  the 

old  two-penny  tubes,  operated  by  steam 
power  and  so  poorly  ventilated  that 
they  were  a  menace  to  health,  are 
scarcely  to  be  compared  to  the  model, 
electrically-operated  and  carefully  safe- 

guarded lines  that  now  underlie  her 
streets,  sometimes  more  than  a  hundred 
feet  below  and  again  following  so  near 
the  surface  that  a  persevering  child 
might  dig  through  the  three  feet  of  soil 
and  touch  the  top  of  one  of  the  big  steel 
tubes. 

In  all,  London  has  six  underground 
electric  railways  completed  and  five 
more  are  under  construction  and  pro- 

jected ;  and  of  the  600,000,000  persons 
carried  annually  on  all  her  railways, 
258,000,000  are  accommodated  by 
these  tunnel  lines.  The  main  system 
was  planned  by  the  late  C.  T.  Yerkes 
and  included  electrically  equipping  the 
old  Metropolitan  District  Railways  and 
the  construction  of  four  other  great 
intersecting  lines,  covering  a  total  route 
length  of        miles.    The  greater  part 

of  this  enormous  undertaking  has 
already  been  accomplished.  The  old 
District  lines  have  been  transformed 
and  two  of  the  new  lines  are  in 

operation. 
The  Baker  Street  and  Waterloo  Rail- 

way, 5|  miles  in  length,  is  a  fair  type 
of  all  the  others.  The  route  was  for- 

merly covered  by  omnibuses,  about 
158,000  passengers  being  carried  daily. 
The  underground  line  accommodates 
35,000,000  passengers  annually,  and  at 
a  rate  of  14  miles  per  hour  trains  cover 
the  entire  route  in  22  minutes. 

Approaching  the  Baker  street  sta- 
tion we  are  pleased  with  the  handsome 

effect  produced  by  the  dark  but  brilliant 

Signals  and  Automatic  Stop  in  Tunnel 
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The  Greathead  Shield  Making  the  Bore 

red  terra  cotta  glazed  blocks  built  up 
over  the  strong  steel  framework.  The 
roof  has  been  left  flat.  Possibly  these 
Londoners  expect  to  build  upward 
some  time  as  well  as  downward.  The 
entrance  is  wide  and  roomy,  and  the 
people  are  moving  leisurely.  Having 
passed  through  the  spacious  booking 
halls  and  bought  our  tickets  at  2d. 
(5  cents)  apiece,  we  come  upon  the 
elevators  or  lifts.  There  are  two  shafts 

with  two  lifts  each,  of  the  winding- 
drum  type.  Did  you  notice  as  we  came 
through  that  the  station  buildings  are 
fireproof?  Even  the  joinery  of  the 
windows  and  doors !  The  only  wood 
u^ed  is  of  teak,  which  is  almost  fire- 

proof. And  look  at  this  lift !  All  of 
steel,  with  a  non-inflammable  wood 
floor.  Holds  as  many  as  60  people. 
The  passengers  leave  at  the  opposite 
side  from  that  at  which  they  enter. 
Saves  time,  and  the  attendant  does  not 
have  to  push  through  the  crowd  to  get 

to  the  exit  gate,  as  it  is  operated  auto- 
matically by  compressed  air.  The 

operator  can  instantly  stop  this  car  at 
any  point,  or  should  it  attain  undue 
speed  it  will  be  stopped  automatically 
by  apparatus  in  the  winding  room.  If 
necessary  the  lift  can  also  be  worked 
by  an  attendant  in  the  winding  cham- 

ber through  the  control  apparatus 
there.  Makes  one  feel  pretty  secure, 
doesn't  it? 
Whew!  Feel  that  draught?  Would 

not  expect  it  down  here,  would  you  ? 

It's  from  the  ventilating  fans.  There's 
a  staircase  for  emergencies,  you  know. 
It's  in  a  shaft  18  ft.  in  diameter  and 
winds  around  an  iron  tube  4  ft.  6  in. 
wide.  A  fan  5  ft.  6  in.  in  diameter  is 

placed  in  the  upper  part  of  the  station 
near  the  top  of  the  air  shaft  and  is 
driven  by  a  10-hp.  motor.  The  air 
shaft  passes  under  the  station  platform 
and  terminates  in  a  large  cowl  erected 

at  one  end  of  the  platform,  where  the 
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air  is  sucked  in  through  open  wirework. 
The  fan  extracts  from  18,000  to  20,000 
cu.  ft.  of  air  per  minute,  while  fresh 
air  enters  by  the  staircase  and  lift 
shafts.  They  say  the  whole  air  in  the 
tunnels  can  be  changed  once  in  an 
hour.  Bather  an  improvement  over  the 
first  two-penny  tube ! 

Light  as  day  down 

here,  isn't  it  ?  This  con- 
crete platform  is  400 

ft.  long.  Nice  effect, 
those  cream  -  colored 
enameled  tile  walls  and 
that  white  painted  arch. 
The  tunnels  at  all  the 
12  stations  on  this  line 
are  over  21  ft.  in  diam- 

eter. There  comes  a 

train;  they  run  three 
minutes  apart.  Six  all- 
steel  cars — a  motor  at 
each  end  and  four  trail- 

er cars  between — all  50 
ft.  long,  8  ft.  8  in.  wide 
and  9  ft.  5|  in.  high 
from  rail  level.  The 
trailers  each  seat  52 

passengers  and  the  mo- 
tors only  46  each,  the 

remaining  space  being 
taken  up  by  the  driv- 

er's cab,  built  of  steel 
and  containing  all  the 
control  apparatus,  as 
well  as  the  air  corn- 

ground  at  one  point  the  level  is  123 
ft.,  while  at  another  not  far  distant  it 
is  but  20  ft.  Much  quieter  here  than 

one  might  expect.  That's  due  to  the 
quarter-inch  felt  pads  used  on  the 
tracks  between  the  chairs  and  the  sleep- 

ers, and  the  fiber  insulators  put  round 

Here  We  Go  Into  the  Bowels  of  the  Earth' 

pressors. 
Here  we  go  into  the 

bowels  of  the  earth.  It 
is  much  like  all  the  rest 
in  construction.  Each 

track  in  a  separate  cir- 
cular tunnel  lined 

throughout  with  cast- 
iron  segments  bolted  to- 

gether. The  steepest 
incline  on  this  line  is  1  in  60,  and  the 
radius  of  the  sharpest  curve  is  330  ft. 
Three  diameters  of  running  tunnels  are 
used,  11  ft.  8J  in.,  12  ft.  and  12  ft. 
6  in.,  the  largest  for  the  sharpest 
curves.  Never  guess  we  were  down  so 
deep;  averages  between  60  and  70  ft., 
though.  Over  in  the  new  Great  North- 

ern, Picadilly  and  Brompton  Under- 

' These  Concrete  Station  Platforms  Are  400  Ft.  Long" 

the  necks  of  the  bolts  that  hold  the 
chairs  down.  These  pads,  together 
with  the  elastic  roadbed,  have  also  elim- 

inated the  vibration  trouble  that  has 

sometimes  annoyed  residents  near  un- 
derground railways. 

Twenty  electric  glow  lamps  in  this 
car.  They  are  arranged  on  four  cir- 

cuits.   When  the  train  crosses  a  gap 
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Signal  Box  at  Kennington  Road  Signal  Board,  Illuminated 

in  the  conductor  rails  wider  than  the 

span  of  the  front  or  rear  shoes  of  the 
car  only  half  the  lights  in  the  car  will 
go  out.  The  headlights  are  entirely  in- 

dependent of  these.  Those  16-cp. 
lights  placed  in  the  tunnel  at  distances 
of  about  40  ft.  give  a  good  light  and 
being  so  high  up,  there  are  no  disagree- 

able flashes.  There's  a  splendid  signal- 
ing system  on  this  line;  block  sections, 

automatic  train  stops  and  all  that  sort 
of  thing;  the  driver  can  establish  tele- 

phonic communication  at  any  point, 
also. 

The  big  Chelsea  power  station,  the 
largest  in  the  country,  is  the  heart  of 
it  all,  however,  pumping  its  power  like 
life-blood  along  a  network  of  great 
arteries  and  small  arteries  and  tiny 
capillaries.  Never  visited  it?  There 
are  64  boilers,  each  evaporating  18,000 
lb.  of  water  per  hour.  Chain  grate 
mechanical  stokers,  superheaters,  econ- 

omizers, all  the  modern  apparatus  are 
installed.  In  the  engine  room  are 
eight  turbo-generators  of  7,500  hp. 
each,  a  total  of  60,000  hp.  The  steam 
turbines  run  at  1,000  r.  p.  m.  and  each 
is  coupled  to  a  5,500  k.  w.,  three  phase, 
alternating  current  generator.  The 
pressure  generated  is  11,000  volts  and 
the  frequency  33 J  cycles  per  second. 
This  line  alone  requires  considerable 
energy  to  keep  it  going.  There  are  the 
high  tension  feeder  cables  running 
along  the  tunnels  to  the  sub-stations, 
the  conductor  rails,  two  to  each  track, 

which  supply  the  current  for  working 
the  trains;  the  220-volt  three-phase 
circuits  supplying  the  incandescent 
lamps  in  the  tunnels;  the  550-volt  cir- 

cuits for  the  lifts  and  the  arc  lights 
in  the  stations;  the  entire  system  of 

telephone  circuits,  the  electrically  con- 
tinuous track  rail  in  each  tunnel  for 

the  signaling  system,  the  negative 
main  for  the  same  purpose,  and  be- 

sides a  compressed  air  pipe  running 
from  end  to  end  of  the  railway  and 
supplying  air  to  the  pneumatic  motors, 
for  the  signals  and  switches. 

That  new  tramway-subway  built  by 
the  London  County  Council  is  quite 

an  experiment.  Runs  close  to  the  sur- 
face, you  know.  The  top  is  only  3  ft. 

down  at  one  point,  and  at  another  point 
crosses  another  subway  running  far  be- 

low. They  expect  to  "build  more  of 
them.    Wonderful,  isn't  it! 

Let's  get  off  here  at  the  Embank- 
ment station  and  transfer  to  the  Char- 

ing Cross  station  of  the  District  Rail- 
way. Oh,  no,  it  is  not  necessary  to 

ascend  to  the  surface — this  is  an  un- 
derground transfer. 

The  gunboat  "Wasp"  cruised  up  the 
Mississippi  river  latety,  stopping  at  all 
important  ports  to  secure  recruits-  for the  Navy. 

It  would  have  cost  $700,000,000  to 

pay  hand  labor  for  the  work  done  last 

year  by  farm  machinery. 
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SHOP  INOTI 

Emergency  Pipe  Wrench 

A  file,  cold  chisel  and  monkey 
wrench  make  a  very  efficient  pipe 
wrench,  except  when  the  pipe  is  too 
large  such  as  a  5-  or  6-in.  pipe.  In 
such  emergencies  the  device  here  illus- 

trated will  he  found  very  effective,  says 

Emergency  Pipe  Wrench 

the  American  Miller.  Take  3  or  4  ft. 

of  new  rope.  Fray  out  both  ends  thin 
and  put  them  together.  Commence 
with  tip  ends  and  wrap  tightly  around 
the  pipe  until  you  have  a  loop.  Then 
with  a  piece  of  pipe  or  a  round  bar 
for  a  lever,  turn  the  pipe  as  you  would 
with  a  pipe  wrench. 

Repair  for  a  Jack=Screw 

To  repair  a 
broken  jack- 
screw,  which  has 
been  cracked  at 
the  base,  cut  off 
the  lower  part, 
as  indicated  by 
the  dotted  line 
and  insert  in  a 

piece  of  extra 
heavy  pipe 
flared  out  at  the 
bottom.  If  de- 

sired a  set-screw 
or  steel  pin  may  be  used  to  hold  the 
pipe  to  the  remaining  portion  of  the 
base  and  if  an  old  flange  the  same  size 
as  the  pipe  is  available  it  may  be  used 
instead  of  flaring. — Contributed  by  G. 
A.  B.,  Chicago. 

Device  for  Removing  Underground Pipe 

The  removal  of  bored  well  castings, 
vertical  pipes  and  other  underground 

objects  is  often  a  diffi- 
cult task  but  can  be  ac- 

complished in  many 

cases  by  using  the  de- 
vice here  illustrated. 

Two  pieces  of  spring 
steel,  S,  are  welded  to 
the  end  of  an  iron  rod, 
E,  and  formed  in  the 
shape  of  a  catch  at  the 
ends.  The  device  is 

pushed  down  through  the 

pipe,  P,  until  the  catches 
engage  with  the  lower  end  as  shown.- 
Contributed  by  C.  K.  M. 

Chimney  Top  to  Improve  Draft 

The  illustration  shows  a  device  for 
increasing  the  draft  of  a  chimney  and 
for  preventing  a  reverse  draft,  which 
usually  occurs  when  a  chimney  is  lo- 

cated near  a  high  building.  In  mak- 
ing this  device, 

says  a  correspond- ent of  the  Metal 

Worker,  it  is  neces- 
sary to  run  a  joint 

of  pipe  above  the 
top  of  the  chimney. 
Near  the  top  of 
this  pipe  run  two 
horizontal  braces, 
one  above  the 

other,  for  the  purpose  of  fastening  a 
vertical  rod,  extending  about  6  in. 
above  the  top  of  the  pipe  and  ter- 

minating in  an  eye  at  the  top.  A 
conical  cap  is  then  made  of  sheet 
iron  and  fastened  to  the  end  of  the 

rod  by  means  of  a  second  eye,  which 
passes  through  the  eye  at  the  end  of 
the  rod.  This  allows  the  wind  to  tilt 

the    cap    in    any    direction,  thus 
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preventing  the  wind  from  blowing 
down  the  flue  of  the  chimney.  The 
wind  in  passing  then  causes  the  cap 
to  act  like  an  inspirator  and  draws  air 
up  through  the  flue. 

Cement  to  Render  Cisterns  and 
Casks  Watertight 

The  "Old  Man"  and  Ratchet  Drill 

Just  why  this  device  is  called  the 
"Old  Man"  is  an  obscure  bit  of  ma- 

chine shop  mythology  beyond  the 
knowledge  of  the  writer,  says  a  corres- 

pondent of  the  Blacksmith  and  Wheel- 
wright. It  is 

isiisJksSii 

easily  made 
in  the  shop 
and  can  be 

applied  to  a wide  range 
of  work. 
The  device 
consists  of 
the  clamp 

pieces,  A and  B, 
which  can 
be  made  of 
bar  iron,  or 

of  malleable  iron  castings.  The  size 
of  these  clamp  pieces  depends  entirely 
upon  the  work  to  be  done.  For  the 
smith  shop,  a  bit  of  1x4  in.  bar  steel 
(Bessemer)  will  answer,  but  for  large 
work  the  clamps  are  sometimes  made  3 
in.  thick  by  8  in.  wide.  The  set  screw, 
C,  may  be  1x6  in.  The  bar,  or  shaft, 
F,  should  be  about  1J  in.  in  diameter 
for  a  length  of  3  ft.,  or  2  in.  for  4  ft.  in 
length  and  for  small  drills.  The  set 
screws,  D  D,  may  be  \  in.  or  §  in. 

or  they  may  be  placed'  in  collars  and 
slipped  upon  the  shaft  above  and  below 
the  clamp  pieces,  A  and  B. 

The  drill-piece,  E,  may  be  made  of 
in.  bar  iron  or  steel,  or  a  heavy 

knee  casting  may  be  provided  for  this 
piece,  as  desired.  The  ratchet  is  one  of 
the  familiar  type  on  sale  at  any  hard- 

ware store,  and  it  should  be  fitted  with 
square  shank  drills.  Do  not  try  to 
make  a  ratchet  drill;  that  tool  can  be 
purchased  much  cheaper  than  made, 
and  five  or  six  dollars  will  procure  a 
good  one. 

fx3 

An  excellent  cement  for  resisting 
moisture  is  made  by  incorporating 
thoroughly  8  parts  melted  glue,  of  the 
consistence  used  by  carpenters,  with 
4  parts  linseed  oil  boiled  into  varnish 
with  litharge.  This  cement  hardens 
in  about  48  hours  and  renders  the 
joints  of  wooden  cisterns  and  casks  air 
and  watertight. — Contributed  by  Frank 
Pavlik,  Jr.,  Winnetka,  111. 

Waterproof  Glue 

Dissolve  gum  shellac,  3  parts,  and 
India  rubber,  1  part,  by  weight,  in  sep- 

arate vessels  in  ether,  free  from  alco- 
hol, subject  to  a  gentle  heat.  When 

thoroughly  dissolved,  mix  the  two  solu- 
tions and  keep  in  a  tightly  sealed  ves- 

sel. This  glue  resists  the  action  of  hot 
and  cold  water,  and  most  acids  and 
alkalies.  If  thinned  with  ether  and 

applied  to  leather  along  sewn  seams  it 
gives  a  strong  watertight  joint. 

Jack  Cart 

The  accompanying  illustration  from 
Eailway  and  Locomotive  Engineering 
shows  a  jack  cart  which  is  very  con- 

venient, being  simple  in  construction, 
light  and  inexpensive. 

It  sets  low  on  the  floor,  thus  doing 
away  with  the  necessity  of  two  men 
handling  a  jack  of  any  size;  it  also 
permits  running  the  jack  right  up  to 
the  spot  where  it  is  to  be  set.  The 
material  necessary  to  make  this  cart 
consists  of  a  few  pieces  of  gas  pipe, 

boiler  iron,  two  small  wheels  and  ma- 
terial enough  for  a  small  axle. 

Simple  Jack  Cart 
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Various  Arrangements  of  Pulley  Blocks  Showing  Lifting  Power 

Lifting  Power  with  Pulley  Blocks    smoothness  of  the  bearings  and  other 
conditions. 

A  man  pulling  with  a  force  of  100 
lb.  can  lift  only  that  amount  with  a 
single  block,  as  shown  in  Fig.  1,  but 
by  using  two  single  blocks  he  can  lift 
double  the  amount,  as  indicated  in 
Fig.  2.  By  using  a  double  block  above 
and  a  single  block  below,  as  shown  in 
Fig.  3,  100  lb.  pull  on  the  rope  will 
lift  300  lb.  and  by  using  two  double 
blocks,  as  indicated  in  Fig.  4,  100  lb. 
will  lift  400  lb. 

In  Fig.  1  the  load  is  supported 
directly  by  one  rope;  in  Fig.  2  by  two 
ropes ;  in  Fig.  3  by  three  and  in  Fig.  4 
by  four  ropes;  the  weight  being  100, 
200,  300  and  400  lb.  respectively. 
Thus  with  pulley  blocks  arranged  in 
this  way  the  weight  that  can  be  raised 
is  in  direct  proportion  to  the  number 
of  ropes  that  support  it.  In  these  cal- 

culations the  portion  of  rope  which  the 
man  holds  is  ignored,  as  he  pulls  in 
a  direction  opposite  to  the  movement 
of  the  weight,  but  should  he  take  his 
position  above  the  pulleys  and  pull  up, 
then  the  rope  which  he  holds  should  be 
counted  also. 

Another  system  of  arranging  pul- 
leys is  shown  in  Figs.  5,  6,  7  and  8, 

the  pulley  blocks  being  all  single.  In 
an  arrangement  of  this  kind  the  power 
is  just  doubled  by  the  addition  of  each 
pulley  as  indicated  by  the  figures.  In 
all  these  calculations  no  allowance  has 
been  made  for  friction  so  that  the 

.actual  force  required  to  lift  the  given 
weights  will  be  somewhat  greater,  the 
exact  amount  depending  on  the  flexi- 

bility of  the  rope,  diameter  of  pulleys, 

To  Recover  Lost  Drill  Points 

When  drill  points  are  lost,  even  at 
considerable  depth,  they  can  be  recov- 

ered by  means  of  an  electro-magnet. 
A  heavy  drill  point  stuck  in  a  well  at 
a  depth  of  250  ft.  was  loosened  and 
brought  to  the  surface  in  this  way. 

Keeping  an  Engine  Cylinder  Warm 

A  plan  for  keeping  an  engine  cylin- 
der warmed  up  in  case  it  is  standing 

idle  part  of  the  time,  especially  in  cold 
weather,  is  to  tap  a  pipe  into  the  main 
steam  pipe  above  the  throttle  valve,  the 
same  size  as  the  bleeder  drain  pipe,  as 
shown  in  the  illustration.  To  operate, 
open  valves  B  and  B,  and  slightly  open 

Arrangement  of  the  By-Pass 
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the  valve  C,  and  then  open  wide  the 
valve  A,  says  a  correspondent  of  the 

Engineers'  Review.  The  steam  will 
find  its  way  all  through  the  cylinder 
and  steam  chest  and  the  condensation 

will  pass  away  through  the  valve  C. 

Pipe  Hangers 

The  accompanying  illustration  from 
the  Practical  Machinist  shows  a  few 

practical  suggestions  for  supporting 
pipes  from  I-beams.  The  most  com- 

mon form  is  shown  at  A  and  is  used 

Pipe  Hangers  for  hBeams 

for  supporting  a  pipe  directly  under 
the  beam.  When  pipes  are  to  be  run 
on  each  side  of  a  beam  the  form  of 

hanger  shown  at  B  may  be  used,  un- 
less the  pipes  are  some  distance  from 

the  beam,  when  it  will  be  necessary  to 
use  the  form  shown  at  C. 

Home=Made  Bromide  Paper 

When  the  photographer  receives  a 
rush  order  for  a  bromide  enlargement 
from  a  negative  and  has  no  bromide 
paper  on  hand,  nor  can  procure  any  as 
soon  as  required,  the  following  expedi- 

ent will  help  him  out  of  his  difficulty: 
Prepare  a  2J  per  cent  solution  of 

potassium  bromide  and  place .  a  sheet 
of  ordinary  printing-out  paper  in  it, 
allowing  it  to  float  for  two  or  three 
minutes.  Then  remove  the  paper  and 
hang  it  up  to  dry  in  such  position  that 
warm  air  circulates  freely  about  it. 
Paper  thus  prepared  requires  about 
double  the  exposure  of  the  regular 
kind,  and  the  results  are  satisfactory, 

says  Camera  Craft,  for  the  coarse 
screen  effects  of  newspaper  reproduc- 
tions. 

Hardening  Drills 

Hardening  an  ordinary  drill  in  sul- 
phuric acid  makes  an  edge  that  will 

cut  tempered  steel  or  facilitate  cutting 
hard  rock,  says  Compressed  Air.  The 
acid  should  be  poured  into  a  flat-bot- 

tomed vessel  to  a  depth  of  about  %  in. 
The  point  of  the  drill  is  heated  to  a 
dull  cherry  red,  and  dipped  in  the  acid 
to  that  depth.  This  makes  the  point 
extremely  hard,  while  the  remainder 
remains  soft.  If  the  point  breaks,  re- 
harden  but  with  a  little  less  acid  in 

the  vessel.  After  hardening  a  drill  in 
this  manner,  wipe  off  the  acid,  if  any 
remains  on  the  point  of  the  drill,  be- 

fore it  attacks  the  metal  and  destroys 
the  cutting  edge. 

 ♦  •  ♦  

Red  Copper  Bronze  on  Tin 

Dissolve  9  dr.  copper  sulphate  in 
pure  water  to  saturation;  then  add  40 
to  80  drops  sulphuric  acid.  Brush  the 
tin,  previously  cleansed  with  onion 
juice,  with  the  liquid.  When  dry,  rub 
the  article  with  chalk. 

 ♦  •  ♦  
To  Drill  Glass 

Use  a  drill  like  the  one  shown  and 

temper  by  heating  to  a  cherry  red  and 
plunging  in  mercury.  Drill 
part  way  through  from  one 
side  and  then  finish  from 

the  opposite  side.  This 
will  make  a  good  clean  cut 
and  prevent  chipping  the 
edges  of  the  hole.  Ap- 

ply sufficient  pressure  to 
make  the  drill  "bite"  at  all 
times,  and  keep  the  drill 
point  moistened  with  2 
parts  turpentine  to  1  part 
sweet  oil. — Contributed   bv  " 
H.  W.  Snook,  Prof.  Optics,  

Scottsbluff,  Neb.   



POPULAR  MECHANICS  541 

To  Fasten  Celluloid  to  Wood  or  Tin 

Celluloid  can  be  fastened  to  wood, 
tin,  etc.,  by  the  use  of  the  following 
compound:  Shellac,  2  parts;  spirits 
of  camphor,  3  parts;  strong  alcohol, 
4  parts. 

A  Large  Vertical  Drawing  Board 

The  accompanying  illustration  from 
the  Metal-Worker  show*  a  large  ver- 

tical drawing  board  that  is  very  use- 
ful for  making  large  drawings. 

For  Making  Large  Drawings 

A  pair  of  bearings  are  screwed  to  the 
top  edge  of  the  board,  through  which 
passes  a  rod  or  piece  of  small  shafting, 
running  the  entire  length  of  the  board 
and  extending  sufficiently  beyond  at 
each  end  to  receive  a  pair  of  sprocket 
wheels.  Chain  belts  are  attached  to 

each  end  of  the  movable  straight  edge 
and  are  passed  over  the  sprocket  wheels 
and  attached  to  a  pair  of  counter 
weights  sufficiently  heavy  to  balance 
the  weight  of  the  straight  edge  when 
at  the  position  most  used.  As  both 
sprockets  are  firmly  keyed  to  the  shaft, 
any  movement  at  one  end  of  the 
straight  edge  insures  an  equal  amount 
of  motion  at  the  other.  Sprocket 
wheels  and  chains  of  the  type  used  on 
bicj'cles  will  be  satisfactory  for  the  pur- 

pose, though  chains  of  lighter  weight, 
such  as  those  used  for  hanging  pictures, 
if  constructed  without  play,  will  per- 

haps be  more  desirable.  A  small  clip 
or  slide  fixed  to  the  projecting  ends 
of  the  straight  edge  at  the  back  and 

passing  behind  or  under  the  edges  of 
the  board  will  prevent  the  straight 
edge  from  lifting  away  from  the  face 
of  the  board. 

 »  »  »~ — 
Monel=MetaI 

An  alloy  called  "Monel-Metal,"  says 
Brass  World,  consists  of: 

Per  cent. 
Nickel    75.0 
Copper   23.5 Iron   1.5 

The  alloy  possesses  a  high  tensile 
strength  and  elastic  limit.    It  is  also 
non-corrosive  and  takes  a  high  polish. 
The  color  is  practically  that  of  nickel. 

 ♦  •  ♦  

Home=Made  Steam  Separator 

There  are  numerous  plants  where  a 
steam  separator  would  prove  a  paying 
investment,  but  the  purchasing  power 
refuses  to  buy  one.  Although  this  be 
so  the  engineer  need  not  be  discour- 

aged, because  he  can  make  one  on  the 
premises,  says  the  National  Engineer. 
Take  for  example  an  engine  with  a  5- 
in.  steam  supply,  with  the  main  supply 
from  the  boiler  6  in.  As  near  as  pos- 

sible to  the  engine  use  a  6x5x6  long 

Home=Made  Separator 

sweep  flanged  tee.  To  the  opening,  B 
(see  illustration),  connect  a  6-in.  pipe, 
with  a  cap  on  it,  and  a  1-in.  outlet. 

As  the  steam  from  the  boiler  passes 
through  the  6-in.  pipe  its  velocity  is 
somewhat  slower  than  that  which  will 

occur  in  the  5-in.  pipe,  especially  when 
the  engine  load  is  heavy.  The  water 
in  the  steam  pipe  is  carried  along  the 
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lower  end  of  the  pipe,  and  as  it  comes 
to  the  long  sweep  tee  it  will  naturally 
seek  the  pipe  B,  from  which  it  can  be 
drained. 

For  sizes  less  than  4  in.  screwed  fit- 
tings will  answer.  For  piping  with  a 

vertical  riser  close  to  the  engine  a 
double  sweep  is  recommended  as  here- 

with shown.  With  the  home-made  sep- 
arator, or  in  fact  any  make  of  sepa- 

rator, the  engineer  should  insist  on 
having  a  first  class  trap,  one  that  will 
care  for  a  large  volume  of  water  in- 

stantaneously and  without  possibility 
of  failure. 

Hand  Knurling  Tool 

The  advantages  of  a  tool  like  this 
are  obvious :  stock  can  be  knurled  to 

the  full  capacity,  and  to  less  than  y$ 
in.  diameter;  lengths  can  also  be  fin- 

used  Without  a  Tool  Post 

ished,  which  is  not  possible  with  the 
ordinary  style.  It  is  not  dependent  on 
a  tool  post,  says  the  American  Ma- 

chinist, as  it  is  held  in  the  hand  and  a 
speed  lathe  or  any  other  will  answer. 

The  body,  A,  is  one  piece  with  the 
handle,  B.  The  sliding  part,  C,  is 
made  in  two  parts  and  riveted  over  A. 
This  is  adjusted  to  accommodate  the 
stock  by  the  screw,  D.  EEE  are  the 
knurling  rolls.  II  are  rivets.  A  hole 
is  drilled  in  the  handle  to  lighten  it. 
The  tool  is  held  in  the  hand,  by  the 
handle,  B.  The  stock  is  placed  be- 

tween the  rolls  at  H:  Then  the  part 
C  is  adjusted  until  the  three  rolls  come 
in  contact  with  the  piece  to  be  knurled. 
By  working  the  tool  back  and  forth, 
and  by  applying  pressure  with  the 
screw  D  the  piece  is  soon  knurled. 

Easily  Made  Pipe  Vise 

The  sketch  shows  how  I  made  a 

pipe  vise  from  an  old  carpenters  vise. 
Take  an  old  coarse 

rasp;  break  it  in 
half  and  draw  the 

temper  at  the  ends 
to  allow  drilling  and  i 
c  o  u  n  tersinking  for 
screws,  which  should 
be  used  to  fasten  the 
two    halves    to  the 

shown.  Fasten  one  with  the  teeth 

pointing  up  and  the  other  with  the 
teeth  down. — Contributed  by  C.  J. 
Barton,  Big  Rapids,  Mich. 

Double  Belts 

There  are  many  who  think  that  a 
long  belt  drives  better  than  a  short 
one,  and  under  certain  conditions  it 
may,  but  under  other  conditions  the 
advantages  are  very  doubtful.  Take 
the  case  where  the  drive  is  nearly  hori- 

zontal, says  a  correspondent  of  the 
Wood-Worker,  and  the  pull  is  on  the 
top  side ;  you  have  the  slack  side  of  the 
belt  dropping  away  from  the  driven 
pulley,  and,  of  course,  less  gripping 
surface — and  with  a  long  belt  there 
is  a  lot  of  slack  to  drop  away — so  that 
I  fancy  it  is  a  disadvantage  rather  than 
an  advantage  to  have  a  long  belt.  In 
cases  where  it  is  necessary  to  drive  un- 

der these  conditions  it  would  be  an  im- 

provement to  use  compound  belts — that 
is,  one  on  top  of  the  other.   The  action 

Two  Belts  Run  on  Same  Pulley 

is  peculiar,  for  the  belt  next  the  pulley 
rises  and  clings  to  the  driven  pulley, 
as  shown  at  A,  when  the  strain  comes 
on,  giving  more  gripping  surface.  I 
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have  watched  that  action  frequently, 
and  feel  certain  that  the  grip  is  in- 

creased very  much. 

Emergency  Boiler  Repair 

Blueprint  Drying  Frame 

Temporary  repairs  on  a  boiler  will 
often  save  considerable  trouble  and  ex- 

pense until  permanent  repairs  can  be 

When  blueprints  are 
required  in  a  hurry  the 
drying  frame  shown  in 
the  accompanying  illus- 

tration from  ihe  Kailway 
Review  will  prove  very 
useful.  A  white  pine  lat- 

ticed frame  was  con- 
structed on  which  a  large 

piece  of  blotting  paper  is 
placed  to  receive  the  wet 
print. 

The  wet  prints  on  the 
upper  side  of  the  frame 
and  the  intense  heat  of 

the  radiator  about  2*4 
in.  beneath  the  lower 
side  made  a  specially 

strong  construction  ne- 
cessary to  resist  the 

warping  and  buckling 
strains  due  to  the  difference  in  tem- 

peratures. 
The  frame  is  48  in.  long  by  30  in. 

wide.  It  is  composed  of  strips  in. 
wide  halved  and  screwed  at  all  inter- 

sections and  spaced  2  ̂ 2  in.  apart  in 
centers.  The  recesses  cut  in  each  strip 
are  bolted  together  in  a  manner  so 
substantial  that  buckling  is  impossi- 

ble. The  frame  is  finished  with  shel- 
lac. The  height  above  the  floor  is  32 

in.  when  the  table  is  down  ready  for 
service.  The  frame  is  hinged  and 
equipped  with  hooks  and  eyes  so  that 
it  folds  back  against  the  wall  when 
not  in  use. 

Lamp  Cement 

A  useful  cement  for  fastening  the 
tops  on  kerosene  lamps  is  as  follows: 
One  part  caustic  soda;  5  parts  water; 
mix  with  one-half  the  weight  of  plas- 

ter of  paris. — Contributed  by  Frank 
Pavlik,  Winnetka,  111. 

Will  Dry  Blueprints  in  a  Few  Minutes 

made.  The  following  is  a  job  of  this 
sort  which  proved  successful: 

The  leak  was  in  a  seam  of  a  butt- 

strap  joint,  and  two  1-in.  holes  were 
drilled  through  the  butt  strap  with  a 
flat  end  drill,  care  being  taken  not  to 
damage  the  shell  itself.  These  holes 
were  threaded  to  the  bottom  with  gas 

taps,  and  were  spaced  twice  the  dis- 
tance apart  that  they  were  from  the 

extreme  end  of  the  leak. 

Eed  lead  putty  was  then  prepared 
smooth  as  oil,  free  from  grit  and  not 
too  thick.  Eound  iron  rods  were 

threaded  to  fit  the  holes  already  bored 
and  a  square  end  filed  to  take  a  wrench, 
the  whole  apparatus  being  termed  a 

"putty  pump." 
One  hole  was  half  filled  with  putty 

and  the  threaded  bar  screwed  down 

with  the  wrench ;  the  operation  was  re- 
peated with  the  other  hole,  and  then 

with  the  holes  alternately  until  no 
more  putty  could  be  squeezed  in.  Putty 
could  be  seen  squeezed  through  around 
the  seams   and  between  the  plates, 
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and  plugs  were  then  screwed  down 
hard  to  the  taper  threads  and  cut  off 
flush.  The  boiler  was  left  for  a  day 
or  two  to  let  the  putty  harden,  and  was 
then  put  into  condition  and  used  for 
several  months.  This  method  is  not 

to  be  recommended  for  a  permanent 
repair,  says  the  American  Machinist, 
but  for  an  emergency  job  it  will  an- 

swer the  purpose  until  a  permanent 
repair  can  be  made. 

 ♦  •  ♦  

Non=Rolling  Penholder 

When  working  on  a  drawing  table 
turned  up  at  an  angle,  considerable 
annoyance  is  often  caused  by  pen- 

holders and  other  round  tools.  They 
will  not  stay  on  the  board. 

Penholder  with  End  Bent 

If  you  are  using  a  hard  rubber 
holder  you  can  get  around  the  difficulty 
very  easily.  Heat  the  holder  over  a 
lamp  or  in  the  flame  of  a  match.  Then 
bend  the  end  back  slightly  as  shown 
in  the  accompanying  illustration.  This 
will  overcome  the  tendency  to  roll. — 
Contributed  by  Wm.  E.  Jehn,  Pater- 
son,  N.  J. 

How  to  Read  a  Vernier  Scale 

A  vernier  is  an  instrument  used  in 
taking  fine  measurements,  some  as  fine 
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Vernier  Scale 

as  1/1,000 -in.  The  one  shown  in  the 
sketch  consists  of  a  true  scale,  indi- 

cated at  A,  and  the  vernier,  shown  at 
B.  The  vernier  is  in,  divided 

into  eight  equal  parts;  thus  when  the 
vernier  is  used  in  connection  with  the 
true  scale,  as  shown  in  the  sketch,  the 
true  scale  is  subdivided  into  128  parts 
— 16  on  the  true  scale  X  8  on  the 
vernier,  equals  128. 

To  read  the  units  and  subdivisions 

of  the  vernier  in  the  position  here  il- 
lustrated the  Wood-Worker  gives  the 

following  instructions :  Beginning 
with  the  zero  line  on  the  vernier,  we 
find  that  the  line  at  the  end  of  the 

third  space  coincides  with  a  line  on  the 
true  scale.  As  each  space  on  the 
vernier  counts  1/128  in.  on  the  true 
scale,  we  have  3/128  in.  to  be  added  to 
the  reading  of  the  true  scale,  which, 
will  be  2tV  in.  plus  3/128  in.  equals 
2  11/128  in.,  the  reading  of  the  vernier, 
and  shows  that  the  zero  line  of  the 
vernier  is  2  11/128  in.  from  the  end 
of  the  true  scale. 

Thoroughly  Dried  Wood  Nearly 
Fireproof 

Many  people  believe  the  longer  a 
stick  or  piece  of  wood  is  dried  the  more 
inflammable  it  becomes,  but  beyond  the 
first  thorough  drying  process  this  is 
not  true,  says  Wood  Craft. 

After  wood  has  been  exposed  to 
moderate  heat  for  a  long  time  it  be- 

comes partly  oxidized  and  approaches 
a  little  nearer  the  nature  of  coal,  many 
of  the  highly  inflammable  and  volatile 
elements  of  the  new  wood  having  slow- 

ly passed  away. 
The  first  proof  of  this  fact  ever 

brought  to  the  writer's  attention  was 
during  the  repairing  of  an  old  dry  kiln. 
The  timbers  were  very  dry  and  brittle 
and  someone  remarked  how  easily  it 
could  be  ignited.  A  piece  was  tried 
and  to  our  astonishment  it  could  scarce- 

ly be  made  to  blaze  at  all  The  "fire 
seemed  disposed  to  hang  to  it  very  w  ̂11 
though  and  it  burned  slowly  like  punk. 
The  wood,  however,  seemed  to  have 

lost  nearly  all  its  elasticity*  It  appears 
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that  those  elements  in  the  wood  that 

give  to  it  springiness  and  elasticity  are 
the  very  highly  inflammable  ones  and 
they  are  also  the  ones  to  depart  first. 

Sustaining  Strength  of  Ice 

Two  in.  thick,  a  man. 
Four  in.  thick,  man  on  horseback. 
Ten  in.  thick,  crowd. 
Fifteen  in.  thick,  a  railway  train. 

"~i  *F  sii  |9ii  :  2ir~ ■  i  '  i  ■  i  ■  i  ■  i   i  i  i  i  i  . 

To  Find  the  Length  of  Band  Iron 

To  find  the  length  of  iron  for  a 
band:  Take  a  2-ft.  rule;  measure  up 
from  the  hinged  ends  3  13-16  in.; 
draw  a  line  across  as  shown  in  the 
illustration  and  open  the  rule  to  once 

iz    ,  zz 
1  I  I 

Rule  Used  for  Computing  the  Length  of  Band  Iron 

Universal  Soldering  Fluid 

A  soldering  fluid  which  will  not  rust 
or  corrode  the  soldered  parts  is  made 
by  dissolving  as  much  zinc  in  muriatic 
acid  as  the  acid  will  take  up  and  then 
adding  water,  glycerine  and  alcohol. 
To  one  part  glycerine  add  one  part 
alcohol  and  one  part  water;  then  add 
two  parts  of  acid  with  the  zinc  dis- 

solved. This  fluid  has  been  used  for 

all  kinds  of  soldering,  says  the  Street 
Railway  Journal,  and  has  been  found 
especially  desirable  with  greasy  or 
dirty  connections  as  well  as  for  solder- 

ing to  iron.  It  is  claimed  that  the 
glycerine  prevents  all  rust,  which  plays 
havoc  with  many  soldering  fluids 
which  contain  muriatic  acid. 

 ♦  ♦  ♦  
Composition  of  Solders 

Fine  solder  is  an  alloy  of  two  parts 
of  block  tin  and  one  part  of  lead.  Glaz- 

ing solder  is  equal  parts  of  block  tin 
and  lead.  Plumbing  solder,  one  part 
block  tin  and  two  parts  lead. 

To  make  a  cheap  fireproof  wash  dis- 
solve 1J  lb.  salt  in  1  gal.  whitewash. 

the  width  of  the  diameter  plus  once 
the  thickness  of  the  iron,  from  the  in- 

side points,  says  a  correspondent  of 
the  American  Blacksmith.  Then  meas- 

ure the  distance  between  the  end  of 
the  rule  from  the  inside  corners  as 
shown,  which  will  be  the  length  of 
your  iron.  If  measured  right  you  will 
find  this  correct.  In  case  the  diameter 
of  the  band  plus  the  thickness  of  the 
iron  is  1J4  inv  as  shown  in  the  illus- 

tration, the  length  of  the  piece  must 
be  3 % +3-64  in.,  as  shown. 

 ♦  •  ♦  

Splicing  Broken  Armature  Parts 

A  method  of  splicing  broken  arma- 
ture shafts  which  is  proving  satisfac- 
tory has  been  developed  at  the  Co- 

lumbus, 0.,  shops  of  the  Indiana,  Co- 
lumbus &  Eastern  Traction  Company. 

Shafts  broken  near  the  gear  or  on  the 
taper  at  .the  pinion  end  are  easily  re- 

paired so  that  the  armature  may  be 
used  until  it  is  necessary  to  tear  down 
the  winding  for  some  other  reason. 

The  method  of  making  this  splice  is 
simple,  says  Electric  Railway  Review. 
The  broken  end  of  the  shaft  is  turned 
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down  in  the  form  of  a  cone,  longitudi- 
nal grooves  being  cut  in  its  surface. 

After  this  is  done  another  piece  of 
shaft  steel  is  hollowed  out,  cup-shape, 
to  fit  the  taper  snugly.  One-fourth  of 
an  inch  of  spelter  is  placed  in  the  bot- 

tom of  the  cup.  The  two  parts  are 
fitted  together  and  placed  in  a  screw 
jack  or  wheel  press  and  are  then  heated 
by  means  of  a  coke  air  blast  flame 
which  is  made  to  circle  around  the 

shaft.  As  the  parts  to  be  spliced  are 
heated  pressure  is  applied  through  the 
screw  jack  and  the  spelter  is  forced 
from  the  bottom  of  the  cup  to  all  parts 
of  the  taper.  When  the  shoulders  of 
the  two  pieces  are  brought  together  the 
weld  is  complete.  The  shaft  is  then 
placed  in  the  lathe  centers  and  trued. 
The  method  described  has  been  used 

very  successfully  and  in  many  in- 
stances the  welded  shafts  are  still  in 

use  after  several  months  of  severe 
wear. 

Exhaust  Muffler  and  Heater 

The  accompanying  illustration  shows 
how  the  feed  water  was  heated  in  a 

small  plant.  The  exhaust  from  the 
pump  was  brought  into  a  barrel,  as 
shown,  and  in  order  to  avoid  the  crack- 

ing noise,  which  usually  takes  place 
when  steam  is  condensed  in  cold  wa- 

ter, a  wooden  box  was  built  around  the 
pipe.  This  box  is  about  8  in.  square, 

says  a  correspondent  of  the  Engineers' 
Review,  and  the  top  is  kept  below  the 
surface  of  the  water  in  the  barrel  about 

1  in.  In  a  few  minutes  the  water 

in  this  pipe  becomes  hot  and  then  all 
noise  ceases.  The  hot  water  overflows 
and  cold  water  enters  over  the  top, 
thus  making  a  noiseless  heater.  A 
small  -jV  in.  hole  is  drilled  in  the  ex- 

haust pipe  close  to  the  water  in  the 
barrel  to  avoid  a  vacuum  in  the  pipe 
when  the  pump  is  stopped. 

Air  Cylinder  Converted  Into  Post= 
Hammer 

An  old  air  brake  cylinder  makes  an 
excellent  post-hammei  when  arranged 
as  shown  in  the  accompanying  sketch. 
The  object  of  the  home-made  appliance 
is  to  straighten  brake  rods,  hangers, 

bent  bars  of  iron, 
or  do  any  kind 
of  work  where  a 
few  well  directed 
blows  of  a  fairly 

heavy  hammer are  needed,  says 

Eailway  and  Lo- 
comotive Engi- neering. 

From  the  up- 

per cylinder  head 
a  pipe  comes  off 
and  supports  a 
3-way  plug  cock, 
which  opens  and 

shuts  to  let  air  into  the  cylinder  or  ex- 
hausts it  according  as  it  is  moved  to 

inlet  or  exhaust  positions.  The  sup- 
ply pipe  above  the  plug  cock  runs  up 

to  a  reservoir  into  which  the  air  sup- 
ply of  the  shop  is  piped.  The  object 

of  the  reservoir  above  is  to  keep  a  suf- 
ficient quantity  of  air  close  at  hand  to 

fill  the  cylinder  quickly  without  mak- 
ing the  shop  supply  pipe  gasp  for  air 

every  time  the  hammer  strikes  a  blow. 
The  plug  cock  is  arranged  with  its 

handle  connected  to  a  long  rod  which 
hangs  down  nearly  to  the  ground,  and 
to  this  long  rod  is  attached  a  piece  of 
f-in.  curved  pipe  hinged  at  each  end 
to  form  a  treadle. 

Method  of  Muffling  the  Exhaust 

A  good  polishing  powder  consists  of 
4  lb.  magnesium  carbonate,  4  lb.  chalk 
and  4  lb,  rouge,  intimately  mixed, 
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Luminous  Ink 

Shines  in  the  dark.  Phosphorus, 
1  dr.;  oil  cinnamon,  J  oz.  Mix  in  a 
vial,  cork  tightly,  heat  slowly  until 
mixed.  A  letter  written  with  this  ink 
can  only  be  read  in  a  dark  room,  when 
the  writing  will  have  the  appearance 
of  fire. — Contributed  by  Frank  Pavlik, 
Winnetka,  111. 

A  Ready  Wire  Stretcher 

For  stretching  barbed  or  other  wire 
in  long  lengths  the  farm  wagon  is  a 
very  handy  and  efficient 
tool.  One  of  the  rear 
wheels  is  raised  from 

the  ground  and  the 
wire  is  passed  once 
around  the  hub  and 

fastened  to  a  spoke  of 
the  wheel.  The  wagon 
is  then  braced  by  any 
suitable  means  and  the 
wheel  turned  in  the 

manner  of  a  mariner's 
wheel.  In  this  way  a 
pull  of  100  lb.  on  the 
tire  will  exert  a  force 
of  400  or  500  lb.  on  the  wire, 
tributed  by  Experimenter. 

seldom  cleaned  and  in  many  cases  the 
top  is  covered  with  filth. 

In  the  plant  where  I  am  employed 
we  have  done  away  with  foundations 
for  small  pumps,  says  a  correspondent 

of  the  Engineers'  Review.  Instead 
they  are  placed  on  brackets  made  of  a 
suitable  size  of  iron.  The  brackets  are 
bolted  to  the  wall  of  the  room  where 

the  pumps  are  located  and  at  a  suffi- 
cient distance  above  the  floor  to  per- 

mit of  an  easy  access. 
The  illustration  shows  the  manner 

in  which  the  pumps  are  arranged.  It 
will  be  seen  that  the  floor  underneath 

-Con- 

Iron  Brackets  for  Pumps 

The  pump  foundations  in  many 
plants  are  only  high  enough  to  serve 
the  purpose  for  which  they  were  in- 

tended, little  thought  being  given  for 
convenience  and  accessibility.  There- 

fore, the  under  portion  of  the  pump  is 

Ready  Wire  Puller 

the  pump  can  be  kept  clean  without 
any  trouble,  and  that  it  is  an  easy  mat- 

ter to  thoroughly  wipe  the  entire  sur- 
face of  the  pump.  I  have  never  seen 

any  arrangement  which  gives  as  much 
satisfaction  as  this  method  of  placing 
a  pump. 

Paper  Cambric  Screens 

.A. 

1 

"
1
 

J — I 

o 
o 
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Pump  Supported  on  Bracket  Irons 

Draughtsmen  who  are  obliged  to 
work  at  south  windows  find  the  glare 
of  the  sun  on  clear  days  a  great  in- 

convenience. The  light  is  too  dazzling 
with  the  shade  rolled  up  and  when  it 
is  drawn  down  there  is  not  enough 
light  to  work  by.  This  difficulty  is 
sometimes  overcome  by  tacking  a 
piece  of  muslin  over  the  window 
frame,  but  a  better  way  is  to  use  a 
shade  made  of  white  paper  cambric. 
This  material  is  inexpensive,  very 
transparent  and,  unlike  muslin,  is  not 
easily  soiled,  as  it  has  a  glazed  surface 



548 POPULAR  MECHANICS 

very  much  like  tracing  cloth,  which  is 
also  suitable  for  this  purpose.  The 
price  of  tracing  cloth  is,  however, 
about  three  times  as  much  as  that  of 

paper  cambric. — Contributed  by  W. 
H.  GL,  New  York  City. 

A  Shop=Made  Trip=Hammer 

This  machine,  which  was  made  at  a 
very  small  cost,  saves  much  labor  and 
time  and  is  very  useful,  especially  for 
drawing-out  purposes.  The  manufac- 

ture of  this  machine,  which  was  built 

by  a  correspondent  of  the  American 
Blacksmith,  is  described  as  follows: 

"After  picking  out  a  place  for  its  lo- 
cation, I  dug  down  about  3  ft.  and 

placed  a  large  stone.  Upon  this  I 
erected  a  good,  solid  anvil-block,  and 
upon  the  block  I  fastened  an  old  anvil 
which  was  minus  the  horn.  I  then 

took  two  pieces  of  4  by  4-in.  timber 
and  placed  one  stick  directly  behind 
the  anvil  and  fastened  it  solidly  to  the 

floor  and  roof.  The  other  piece  was 
placed  on  the  anvil,  as  shown,  and 
run  from  here  to  the  roof.  I  now  se- 

cured a  short  shaft  and,  after  placing 
thereon  in  the  order  mentioned  a  fly- 

wheel 18  in.  in  diameter,  a  good,  stout 
coil  spring  and  a  belt  pulley,  on  the 
end  of  which  was  fastened  a  piece  of 
flat  stock  bearing  on  each  of  its  ends  a 
hardwood  block,  placed  it  well  up  on 
the  uprights.  I  then  run  a  short,  stout 
piece  of  timber  from  the  roof,  to  sup- 

port the  pulley  end  of  the  shaft.  To 
the  other  end  I  now  fastened  a  small 

flywheel,  which  would  give  me  a  3-in. 
stroke.  For  the  hammer  I  used  an  old 
shaft,  to  one  end  of  which  I  welded  a 
tool  steel  face  similar  in  form  to  the 

pene  end  of  a  sledge.  For  the  spring 
I  used  a  five-leaf  buggy  spring,  with 
the  long  leaf  and  loops  on  the  outside. 
I  then  took  two  pieces  of  %-m.  stock 
the  same  width  as  this  spring  and  bent 
them,  as  shown  at  A  in  the  engraving, 
fastening  them  in  the  center  of  the 
spring  by  means  of  four  clips.  The 
connecting  rod  then  joins  the  spring  to 
the  small  flywheel.  I  placed  guides  on 
the  uprights,  as  shown  at  X,  the  lower 
guide  being  about  10  in.  above  the 
anvil.  To  connect  the  foot  lever  with 

the  clutch  pulley  IJorged  a  Y-rod,  as 
at  C,  and  connected  it  by  means  of  a 
lever  and  a  rod,  as  shown  in  the  en- 

graving." Waterproof  Ink 

An  ink  suitable  for  inscriptions  on 
stone,  tombs,  or  other  place  where 

dampness  may  attack  is  made  as  fol- 
lows: Pitch,  11  lb.;  lampblack,  1  lb.; 

turpentine  sufficient  to  make  soluble. 
Mix  with  heat. — Contributed  by  Frank 
Pavlik,  Jr.,  Winnetka,  111. 

To  Restore  Color  to  Aluminum 

To  restore  gray  or  unsightly  alumi- 
num to  its  white  color,  wash  with  a 

solution  of  30  parts  borax  in  1,000 

parts  water,  with  a  few  drops  of  am- monia added. 

Shop=Made  Trip=Hammer 
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SUCCESSFUL  LONG  MAIN 

HOT  WATER  SYSTEM 

A  Successful  Long  Main  Hot  Water  Heating  System 

As  there  are  many  failures  in  long- 
distance heating  systems  the  following 

successful  arrangement  may  be  of 
value  to  some  readers.  In  this  case 
the  heater  is  125  ft.  from  the  radiating 
coil.  The  success  of  the  system  de- 

pends largely  on  the  elevated  recep- 
tacle. In  this  case  the  flow  main  was 

carried  up  from  the  heater  to  a  barrel. 
Any  other  receptacle  would  serve  the 
same  purpose,  says  a  correspondent  of 
the  Metal  Worker,  provided  it  was  lo- 

cated twice  the  height  above  the  boiler 
as  the  drop  of  the  main  is  below  the 
boiler.  The  piping  must  be  direct  from 
the  boiler  to  the  barrel,  then  from  the 
barrel  to  the  specially  made  header  coil. 
This  heating  system  has  been  working 
with  perfect  satisfaction  for  the  past 
two  winters.  The  header  coil  is  likely 
to  be  the  cause  of  trouble  if  it  is  not 
made  to  form  at  least  one  angle,  so 
that  the  unequal  expansion  of  the  hot- 

ter pipes  at  the  top  and  the  colder  pipes 
at  the  bottom  may  be  compensated  for 
in  the  spring  of  the  piping. 

File  for  Maps  or  Other  Drawings 

The  usual  method  of  suspending 
maps  from  the  ceiling  not  only  pre- 

sents a  very  untidy  appearance  but 
causes  rapid  destruction  of  the  draw- 

ing due  to  rough  handling  and  allows 
them  to  become  dirty  in  a  very  short 
time.  The  device  here  illustrated  is 
recommended  by  .a  correspondent  of 
the  American  Telephone  Journal  to 

overcome  many  of  the  disadvantages 
of  the  method  mentioned. 

It  is  nothing  more  than  an  ordinary 
table  with  a  box  arrangement  mounted 
on  each  end,  in  which  is  fitted  a  roller 
with  a  handle  so  that  it  can  be  ro- 

tated conveniently.  A  drum  made  of 
zinc  is  fitted  onto  the  roller.  A  heavy 
grade  of  linen  cloth  attached  to  both 
drums  moves  over  the  surface  of  the 
table  as  the  rollers  rotate.  On  this 

linen  cloth  are  mounted  the  cable  lay- 
out maps  or  other  drawings.  The 

boxes  have  lids  so  that  access  can  be 
had  to  the  rollers  in  case  they  need 
adjusting.  As  the  drawings  are 
mounted  on  the  linen  cloth  they  are 
numbered  consecutively  and  a  list  is 

For  Filing  Maps  and  Drawings 

pasted  on  one  of  the  lids  giving  the 
name  and  corresponding  number  of  the 
various  drawings  so  as  to  facilitate  the 
manipulation  of  the  rollers  in  locating 
any  particular  drawing. 

This  table  can  also  be  used  for  the 

purpose  of  keeping  record  of  the  work 
in  hand.    Diagrams  of  the  work  to  be 
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done  can  be  mounted  on  the  linen  cloth 

and  as  it  progresses  it  can  be  checked 
off.  When  the  work  has  been  com- 

pleted the  diagram  can  be  removed 
from  the  cloth  with  the  aid  of  a  wet 

sponge. 

To  Convert  a  Gas  Engine  Into  an 
Air  Compressor 

Any  gas  engine  of  ordinary  design 
can  be  converted  into  a  fairly  efficient 
air  compressor  by  making  a  few  alter- 

ations and  additions.  If  the  engine  is 
of  the  2-cycle  type  remove  the  spark 

plug  and  re- 
place with  a 

check  valve 
as  shown  in 
the  sketch 
at  A.  The 
exhaust  may 
be  plugged 
up  with  an 
o  r  d  i  n  a  ry 

pipe  plug,  B 
a  1  t  h  o  ugh 
this  is  not 
absolut  e  1  y 
necessary. 

In  order  to 
reduce  the 

space  of  the 
c  ompression 
chamber  and 

thereby  in- 
crease the 

efficiency  of 

the  compres- 
sor fasten  a 

block  of  wood  on  the  end  of  piston  as 
shown  at  C.  This  should  be  of  a  shape 
to  conform  to  the  top  of  the  cylinder 
which  it  should  nearly  touch  when  the 
engine  crank  is  placed  on  the  dead 
center.  In  order  to  avoid  obstructing 
the  passage  of  the  air  from  the  inlet 
port  it  will  be  necessary  to  cut  a  small 
cavity  in  the  block  as  shown  at  D. 

If  a  4-cycle  engine  is  used  to  make 
the  compressor  it  will  be  necessary  to 
remove  the  exhaust  valve.  It  is  also 

a  good  plan  to  disconnect  the  gear  in 
order  to  prevent  noise  and  unnecessary 

operation  of  moving  parts.  A  check 
valve  should  be  placed  on  the  exhaust, 
as  near  the  engine  as  possible  and  a 
block  of  wood  similar  to  that  used  in 

the  2-cycle  engine  should  be  fastened 
to  the  piston.  If  there  are  two  cylin- 

ders on  the  engine,  one  may  be  con- 
verted into  a  compressor  as  described 

above  and  the  other  used  for  furnish- 

ing power. — Contributed  by  J.  S. 
Kemp,  Chicago. 

How  to  Hang  Canvas  and  Burlap 

Raphael  Pedretti,  in  the  Master 
Painter,  gives  his  method  as  follows: 

Our  process  of  applying  muslin,  or 
canvas,  as  it  is  sometimes  termed,  is 
pure  and  simple  handwork.  We  do  not 
use  a  brush  to  paste  nor  a  paperhang- 
er's  brush  to  smooth  out  the  material 
on  the  wall. 

Ten  quarter  heavy  unbleached  mus- 
lin is  used  which  is  7  to  7|  ft.  in 

width.  The  selvage  is  ripped  off,  for  if 
left  on  will  show  ridges  in  your  work. 

It  is  then  soaked  in  a  wooden  tub  of 

paste  (with  a  board  with  a  hole  in  it 
nailed  to  the  tub)  in  strips  the  length 
of  the  width  of  the  room. 

The  muslin  is  then  drawn  up  through 
the  knot-hole,  which  removes  all  the 
loose  paste.  When  the  muslin,  thus 
soaked,  is  placed  on  the  ceiling,  it  is 
thoroughly  scraped  and  rescraped  with 

broad  knives  and  painters'  scrapers 
until  all  the  superfluous  paste  is 
removed. 

When  dry,  all  blisters,  stains  and 
extraordinary  cracking  of  the  plaster 
and  mottling  of  painted  walls  often 
seen,  caused  by  the  improper  gauging 
of  the  plaster,  is  eliminated  forever, 
and  nothing  can  dislodge  or  disturb 
the  canvas  so  treated.  Burlap,  both 

the  lining  and  dyed,  should  be  thor- 
oughly worked  onto  the  walls  with  the 

hands.  After  applying  the  paste  first 
to  the  walls  and  then  to  the  burlap,  if 
thoroughly  worked  out  with  the  hands, 
not  using  a  brush  to  smooth  it  out,  it 

will  stay  out,  you  will  not  be  aggra- 
vated by  seeing  the  butts  pull  apart 

and  corners  turn  up  or  by  receiving  a 



POPULAR  MECHANICS 551 

hurry  telephone  call  from  some  fair 
client  to  come  out  and  look  at  your 
poorly  executed  work. 

Our  method  of  lining  walls  is  some- 
what expensive,  but  it  is  thorough  and 

reliable.  In  preparing  the  walls  I  wish 
to  say  we  invariably  use  the  alum  size, 
for  we  find  that  we  can  use  it  heavier 

and  stronger ;  it  dries  harder  and  noth- 
ing softens  or  disturbs  it. 

There  is  nothing  so  essential  in  pro- 
ducing good  results,  in  decorative 

work,  as  lining  walls,  for  it  not  only 
covers  up  many  defects  in  the  plaster- 

ing, but  gives  the  coloring  a  soft  and 
brilliant  effect,  and  is  very  durable  if 
in  the  last  coat  a  little  beeswax  is  used 
with  the  zinc,  making  what  we  call  an 
encaustic  finish. 

How  to  Make  a  Pocket  Knife 

"A  thing  of  beauty  is  a  joy  forever" 
except  when  it  comes  to  buying  a  25- 
cent  pocket  knife  that  was  made  to 
sell.  A  home-made  knife  while  some- 

what crude  in  appearance,  is  very  ser- 
viceable if  well  made. 

To  make  the  handle  take  a  piece  of 
f-in.  round  iron  and  flatten  out  a  piece 

Crude  but  Serviceable 

about  9  in.  long  and  f  in.  wide.  Then 
bend  it  double,  B,  till  there  is  just 
sufficient  room  for  the  blade  to  go  in 
between.  Now  bore  the  rivet  hole  and 

you  are  ready  to  make  the  blade.  Old 
files  make  very  good  blades,  says  a  cor- 

respondent of  the  American  Black- 
smith, but  most  of  the  blades  I  make 

are  of  old  hay-rake  teeth.  These  are 
about  §  in.  thick.  I  flatten  out  and 
shape  roughly,  then  cut  off  a  piece 
for  a  blade  and  anneal  it.  I  do  this 

by  heating  red  and  burying  it  in  warm 
wood  ashes  till  it  cools.  Then  it  drills 

easily  and  you  can  grind  it  down  near- 
ly to  a  finish.  You  want  two  holes  in 

the  blade,  one  for  the  rivet  on  which 
the  blade  turns,  the  other  to  receive  a 
rivet  which  is  to  act  as  a  stop  when 
the  knife  is  open.  After  finishing  the 
blade,  E,  and  tempering,  assemble  in 
the  handle  as  shown  at  F. 

Balanced  Valve  Stem  for  Pump 

Pumps  often  give  trouble  because  of 

Pump  with  Spring  to  Balance  Pressure 

an  unequal  pressure  within  the  steam 
chest  acting  on  the  area  of  the  steam 
valve,  or  the  valve  stem.  As  the  valve 
stem  extends  through  only  one  side  of 
the  steam  chest  there  is  a  constant  ten- 

dency to  blow  it  out.  To  overcome 
this  trouble  a  correspondent  of  the 
Practical  Machinist  recommends  the 
use  of  a  coil  spring  between  the  bracket 
B  and  the  collar  C  in  the  illustration. 

The  spring  should  be  given  sufficient 
tension  to  counterbalance  the  action  of 
the  steam  acting  on  the  area  of  the 
valve  stem.  While  the  action  of  the 
steam  is  to  force  the  valve  stem  out  of 
the  chest,  the  spring  forces  it  in  again, 
and,  therefore,  the  forces  are  neutral- 

ized and  the  valve  stem  stays  where  it 
is  left  by  the  tappet  arm. 

To  make  can  varnish,  dissolve  15 

parts  shellac,  2  parts  Venice  turpen- 
tine and  8  parts  sandarac,  all  by 

weight,  in  75  parts  spirit,  by  weight. 
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How  to  Make  an  Ammeter 

Every  amateur  mechanic  who  per- 
forms electrical  experiments  will  find 

use  for  an  ammeter  and  for  the  bene- 
fit of  those  who  wish  to  construct  such 

an  instrument  the  following  descrip- 
tion is  given :  The  operative  principle 

of  this  instrument  is  the  same  as  that 

of  a  galvanometer,  except  that  its 
working  position  is  not  confined  to  the 
magnetic  meridian.  This  is  accom- 

plished* by  making  the  needle  revolve in  a  vertical  instead  of  a  horizontal 

plane.     The  only  adjustment  neces- 

long,  or  long  enough  to  reach  between 
the  two  screws  shown  in  Fig.  2.  The 
ends  of  this  small  axle  should  be  ground 
pointed  and  should  turn  easily  in  the 
cavities,  as  the  sensitiveness  of  the  in- 

strument depends  on  the  ease  with 
which  this  axle  turns. 

After  assembling  the  core  as  shown 
in  Fig.  4,  it  should  be  filed  a  little  at 
one  end  until  it  assumes  the  position 
indicated.  The  pointer  or  hand,  Fig. 
5,  is  made  of  wire,  aluminum  being 
preferable  for  this  purpose,  although 
copper  or  steel  will  do.  Make  the  wire 
4J  in.  long  and  make  a  loop,  D,  J  in. 
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w, 
TV/,  f 

1  j3 

jii! 

Bo 
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Fig.4- 

Pig.  1 f 
Fig.  2 

Fig.  1 
Complete  Ammeter  and  Details 

sary  is  that  of  leveling,  which  is  ac- 
complished by  turning  the  thumb 

screw  shown  at  A,  Fig.  1,  until  the 
hand  points  to  0  on  the  scale. 

First  make  a  support,  Fig.  2,  by 
bending  a  piece  of  sheet  brass  to  the 
shape  indicated  and  tapping  for  the 
screws,  C  C.  These  should  have  hol- 

low ends,  as  shown,  for  the  purpose  of 
receiving  the  pivoted  axle  which  sup- 

ports the  hand.  The  core,  Fig.  3,  is 
made  of  iron.  It  is  1  in.  long,  \  in. 
wide  and  \  in.  thick.  At  a  point  a 
little  above  the  center,  drill  a  hole  as 
shown  at  H  and  through  this  hole  drive 
a  piece  of  knitting  needle  about  \  in. 

from  the  lower  end.  Solder  to  the 
short  end  a  piece  of  brass,  E,  of  such 
weight  that  it  will  exactly  balance  the 
weight  of  the  hand.  This  is  slipped  on 
the  pivot  and  the  whole  thing  is  again 
placed  in  position  in  the  support.  If 
the  pointer  is  correctly  balanced  it 
should  take  the  position  shown  in  Fig. 
1,  but  if  it  is  not  exactly  right  a  little 
filing  will  bring  it  near  enough  so  that 
it  may  be  corrected  by  the  adjusting 
screw. 

Next  make  a  brass  frame  as  shown 

in  Fig.  6,  This  might  be  made  of 
wood,  although  brass  is  better,  as  the 
eddy  currents  set  up  in  a  conductor 
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surrounding  a  magnet  tend  to  stop 
oscillation  of  the  magnet.  (The  core 
is  magnetized  when  a  current  flows 

through  the  instrument.)  The  brass 
frame  is  wound  with  magnet  wire,  the 

size  depending  on  the  number  of  am- 
peres to  be  measured.  Mine  is  wound 

with  two  layers  of  No.  14  wire,  10 
turns  to  each  layer,  and  is  about  right 

for  ordinary  experimental  purposes. 
The  ends  of  the  wire  are  fastened  to 

the  binding-posts,  B.  C,  Fig.  1. 
A  wooden  box,  D,  is  then  made  and 

provided  with  a  glass  front,  A  piece 
of  paper  is  pasted  on  a  piece  of  wood, 
which  is  then  fastened  in  the  box  in 

such  a  position  that  the  hand  or  point- 
er will  lie  close  to  the  paper  scale. 

The  box  is  5^  in.  high,  4  in.  wide  and 

If  in.  deep";  inside  measurements. After  everything  is  assembled  put  a 

drop  of  solder  on  the  loop  at  D,  Fig.  5, 

to  prevent  it  turning  on  the  axle. 
To  calibrate  the  instrument  connect 

as  shown  in  Fig.  7,  where  A  is  the 
home-made  ammeter;  B,  a  standard 
ammeter;  C,  a  variable  resistance  and 
D  a  battery,  consisting  of  three  or  more 
cells  connected  in  multiple.  Throw  in 
enough  resistance  to  make  the  stand- 

ard instrument  read  1  ohm  and  then 

put  a  mark  on  the  paper  scale  of  the 
instrument  to  be  calibrated.  Continue 
in  this  way  with  2  amperes,  3  amperes, 
4  amperes,  etc.,  until  the  scale  is  full. 
To  make  a  voltmeter  out  of  this  in- 

strument, wind  with  plenty  of  No.  36 
magnet  wire  instead  of  No.  14,  or  if  it 
is  desired  to  make  an  instrument  for 
measuring  both  volts  and  amperes,  use 
both  windings  and  connect  to  two  pairs 
of  binding-posts.  —  Contributed  by  J. 
E.  Dussault,  228  Chs.  Borromee  St., 
Montreal,  Can. 

Cheap  Telegraph  for  Learners Burning  Inscriptions  on  Trees 

Sfreef  Iron 

An  inexpensive  telegraph  instrument 
can  be  made  by  fastening  an  electric 

bell  magnet,  A,  "to  a  small  wooden  box 

such  as  a  cigar  box.  "~ The  sheet-iron  arma- 
ture is  provided 

with  a  tapper,  B, 
which  consists  of  a 
small  bolt  and  nut. 
The  anvil,  C,  and 

stop,  D,  are  also 
made  from  bolts 
and  are  fastened  to 

a  piece  of*  sheet 
brass,  E,  bent  as 
shown.  The  key,  F, 
is  made  of  brass 
about  1/32  in.  thick 
and  so  adjusted  that  it  nearly  touches 
the  contact.  If  a  double  contact  key  is 
wanted,  the  adjusting  screw  may  be 
used  for  the  second  contact. 

While  the  instrument  as  described 
will  work  only  on  very  short  distance 
lines,  it  may  be  rewound  for  use  on  a 
line  2  or  3  miles  long  by  using  about 
250  ft.  of  No.  28  single  cotton-covered 
wire. — Contributed  by  A.  G.  Ward, 
Wilkinsburg,  Pa. 

Scrape  off  the  bark  just  enough  to 
come  to  the  first  light  under  coating, 
which  is  somewhat  moist.  With  a 

lead  pencil  make  an  outline  of  the  in- 
scription to  be  burnt  on  the  tree  and 

bring  the  rays  of  a  large  magnifying 
glass  not  quite  to  a  fine  focus  on  the 
same.   The  tree  will  be  burnt  along  the 

Home Made  Telegraph  Instrument 

pencil  marks,  and  if  the  glass  is  not 
held  in  one  spot  too  long,  the  inscrip- 

tion will  be  burnt  in  as  evenly  as  if  it 
had  been  written.  —  Contributed  by 
Stewart  H.  Leland,  Lexington,  111. 

To  lubricate  sheet  metal  mix  1  qt. 
whale  oil,  1  lb.  white  lead,  1  pt.  water 
and  3  oz.  finest  graphite.  Apply  with 
a  brush  before  the  metal  enters  the 
dies. 
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Mechanical  Tricks  with  Cards 

One  of  the  simplest  tricks  to  per- 
form, but  one  not  easily  detected,  can 

be  executed  by  using  a  tapereH  deck 
of  cards  as  shown  in  Fig.  1.  A  cheap 
deck  of  cards  is  evened  up  square,  fast- 

ened in  a  vise  and  planed  along  the 

edge  in  such  a  manner  that  all  the 
pack  will  be  tapered  about  1-16  in. 
This  taper  is  exaggerated  in  the  illus- 

tration which  shows  one  card  that  has 
been  turned  end  for  end. 

It  is  evident  that  any  card  reversed 
in  this  way  can  be  easily  separated 
from  the  other  cards  in  the  pack,  which 
makes  it  possible  to  perform  the  fol- 

lowing trick  :  The  performer  spreads 
the  cards  out,  fan-like,  and  asks  an 
observer  to  withdraw  a  card,  which  is 
then  replaced  in  any  part  of  the  pack. 
After  thoroughly  shuffling  the  cards 
the  performer  then  holds  the  deck  in 
both  hands  behind  his  back  and  pro- 

nouncing a  few  magic  words,  produces 
the  card  selected  in  one  hand  and  the 
rest  of  the  pack  in  the  other.  This  is 
accomplished  by  simply  turning  the 
deck  end  for  end  while  the  observer 

is  looking  at  his  card,  thus  bringing 
the  wide  end  of  the  selected  card  at 
the  narrow  end  of  the  pack  when  it 
is  replaced.  The  hands  are  placed  be- 

hind the  back  for  a  double  purpose,  as 
the  feat  then  seems  more  marvelous 
and  the  observers  are  not  allowed  to 
see  how  it  is  done. 

In  prize  games,,  players  having  the 
same  score  are  frequently  called  upon 
to  cut  for  low  to  determine  which  shall 

be  the  winner,  but  a  fairer  way  is  to 
cut  for  high  as  a  person  familiar  with 
the  trick  shown  in  Fig.  2  can  cut  the 
cards  at  the  ace,  deuce,  or  three  spot, 

nearly  every  time,  especially  if  the 
deck  is  a  new  one.  This  is  done  by 
simply  pressing  on  the  top  of  the  deck 
as  shown,  before  cutting,  thus  causing 
the  increased  ink  surface  of  the  high 
cards  to  adhere  to  the  adjacent  ones. 
A  little  practice  will  soon  enable  one 
to  cut  low  nearly  every  time,  but  the 
cards  must  be  grasped  lightly  and  the 
experiment  should  be  performed  with 
a  new  deck  to  obtain  successful  results. 

— Contributed  by  D.  B.  J.,  Chicago. 

How  to  Make  a  Porch  Chair 

The  illustration  shows  a  very  com- 
fortable and  attractive  porch  chair  that 

can  be  made  with  few  tools  and  easily 
procured  material.  Most  any  kind  of 
wood  will  answer,  says  the  American 
Carpenter  and  Builder,  but  if  open 
grained  wood,  such  as  oak  or  chestnut, 

Porch  Chair  Finished 

is  used  the  parts  should  be  filled  with 
a  paste  filler.  If  the  natural  color  of 
the  wood  is  not  desired,  the  wood  may 
first  be  stained,  the  filler  being  colored 
somewhat  darker  than  the  stain. 

Procure  enough  lumber  to  make  all 

the  pieces  shown  in  the  detail  draw- 
ing and  finish  to  the  dimensions  shown, 

being  careful  to  make  the  correspond- 
ing pieces  exactly  alike  in  order  to  pre- 

serve the  perfect  symmetry  which  is 
necessary  in  work  of  this  kind.  In  bor- 

ing the  holes  care  must  be  taken  to 
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keep  both  edges  of  the  holes  sharp  and 
clean.  The  holes  should  each  be  bored 

until  the  spur  shows;  the  bit  should 
then  be  withdrawn  and  the  rest  of  the 

boring  be  done  from  the  other  side. 
The  semicircular  notches  are  made  by 
placing  the  two  pieces  edge  to  edge  in 
the  vise  and  placing  the  spur  of  the 
bit  in  the  crack.  The  1-in.  bit  is  used. 
As  it  will  be  difficult  to  finish  the  bor- 

ing of  these  blocks  from  the  second 
side,  the  parts  remaining  may  be  cut 
out  with  the  knife  after  the  pieces  have 
been  separated. 

Five  -J-in.  dowel  rods  are  needed. 
It  is  possible  to  get  these  in  one  long 
piece  if  you  happen  to  live  near  a  mill 
and  then  all  you  will  have  to  do  is 
to  saw  off  the  desired  lengths.  How- 

ever, if  they  cannot  be  got  easily  you 
can  make  your  own.  Two  rods  each 
18J  in.  long;  two  rods  each  20 \  in.  and 
one  rod  22^  in.  give  the  exact  lengths. 
It  is  well  to  cut  each  piece  a  little 
longer  than  required  so  that  the  ends 
which  are  imperfectly  formed  may  be 
cut  off.  These  rods  should  fit  tight 
and  may  be  fastened  in  addition  with 
a  small  screw  or  nail  from  the  under 
or  back  side. 
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Details  of  Home=Made  Porch  Seat 

The  hand  rests  should  be  nailed  to 
the  arms  with  small  nails  or  brads  be- 

fore the  arms  are  bolted.  The  illus- 
tration of  the  assembled  chair  shows 

the  relative  position. 
The  bolts  should  be  J  in.  and  of  the 

following  lengths :  4  bolts  2J  in.  long ; 
2  bolts  2  in.  long;  2  bolts  3  in.  long. 
Washers  should  be  placed  between  ad- 

jacent pieces  of  wood  fastened  together 
with  bolts  and  also  at  both  ends  of  the 
bolts.  This  will  require  26  washers  in 
all.  While  the  size  of  the  chair  may 
be  varied,  it  will  be  necessary  to  keep 
the  proportions  if  the  parts  are  to  fold 

properly. 

To  make  black  ruling  ink,  take  good 
black  ink  and  add  gall  as  for  blue. 
Do  not  cork,  or  it  will  not  turn  black. 
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FIRST  CHINESE  RAILROAD 

It  is  a  little  railroad,  only  30  miles 
long,  with  four  stations,  which,  has  just 
opened  for  traffic  between  Chaochowfu 
and  Swatow. 

But  it  is  the  first  real  Chinese  rail- 
road. 

Built  by  Chinese  with  Chinese  capi- 
tal, and  operated  by  Chinese  employes. 

It  is  true  the  three  locomotives  and 
the  rails  came  from  America  and  the 

ties  from  Japan.  Before  many  years 
both  rails  and  locomotives  will  be  made 
in  the  land  which  had  printing  and 

gunpowder  centuries  before  the  Cau- 
casians. Great  things  will  be  doing  in 

the  land  of  rice  and  tea  leaves  before 
the  century  is  half  over. 

THE  SIGN  THAT  COST  $1,000  PER 
WORD 

The  most  expensive  sign  in  the 
world,  consisting  of  only  six  words, 
each  of  which  cost  $1,000,  is  in  such 
common  use  every  one  of  our  readers 
has  often  seen  it,  but  would  doubtless 
think  some  time  before  guessing  right. 
The  incident  is  an  interesting  one. 
A  certain  eastern  railroad  had 

erected  signs  where  its  track  crossed 
streets  and  country  roads  with  the 

warning  in  big  letters  "Beware  of  the 
Engine  and  Cars,"  which  was  followed 
by  lengthy  instructions  in  smaller  let- 

ters which  would  take  two  or  three 
minutes  to  read.  This  was  supposed  to 
place  the  burden  of  responsibility  on 
anybody  who  was  so  reckless  as  to 
venture  on  the  track  and  get  hurt  after 
such  a  warning.  But  as  the  highways 

and  grade  crossings  increased,  the  mak- 
ing of  signs  became  a  financial  bur- 
den, and  the  wording  was  reduced  to 

"Look  out  for  the  Engine  when  the 
Bell  Kings  and  the  Whistle  Blows." 

After  another  lapse  of  some  years 
and  the  signs  had  increased  from  a 
few  hundred  to  several  thousand,  it 
occurred  to  the  management  that  a 
needless  amount  of  money  was  being 
spent  each  year  in  lumber  and  sign 

painting,  especially  in  view  of  the  fact 
that  the  old  signs  were  giving  out  and 
more  crossings  were  constantly  re- 

quired. But  to  save  paint  and  boards  and 
the  legal  advantage  of  the  company 
all  at  once  proved  something  too  hard 
for  the  operating  department,  and  so 
finally  the  matter  was  submitted  to 
Judge  Paxton.  The  judge  studied  up 
a  sign — it  only  contained  six  words — 
and  he  charged  $6,000  for  his  work, 
but  the  result  needs  no  addition, 
neither  can  a  single  word  be  spared 
for  it  tells  the  whole  story  in  one  short, 
crisp  sentence: 

RAILROAD  CROSSING 
STOP,  LOOK  AND  LISTEN 

Yes,  it  does  look  like  easy  money 
for  the  judge,  and  it  paid  the  com- 

pany. But  had  he  only  taken  out  a 
copyright  and  charged  a  dollar  royalty 
on  all  the  crossing  signs  in  the  whole 
United  States—! 

SODIUM  TRANSMISSION  LINES 

Wrought-iron  pipes  filled  with  sodi- 
um may  eventually  take  the  place  of 

copper  cables  for  overhead  transmis- 
sion lines  and  feeders  for  railway 

work.  The  sodium  is  a  cheap  and 
good  conductor  of  electricity,  but  as 
the  oxygen  causes  it  to  ignite  when 
placed  in  contact  with  water,  its  use 
must  be  restricted  to  the  purposes  men- 

tioned. The  pipes  of  standard  size  are 
heated  to  a  point  above  the  melting 
temperature  of  sodium  and  the  melted 
sodium  is  then  run  into  them,  solidify- 

ing when  cool.  In  the  small  sizes  the 
cost  of  the  sodium  conductor  is  about 

50%,  and  in  the  large  sizes  not 
more  than  20%  of  that  of  cop- 

per cables  of  the  same  conductivity. 
For  instance,  a  -|-in.  sodium  conductor 
having  a  capacity  of  109  amperes  costs 

cents  per  foot,  against  8J  cents  for 
the  copper  line  of  the  same  capacity. 
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BREAKING  ICE  GORGE  WITH  DYNAMITE 

Although  the  Platte  river  of  Ne- 
braska is  noted  for  being  an  under- 
ground stream  on  account  of  the  en- 

tire valley  along  its  course  being  un- 
derlaid with  moving  waters,  which  flow 

with  the  open  current,  it  is  by  no  means 
an  underground  river  in  the  spring- 

time when  the  ice  breaks  up.  It  is  then 
that  the  floating  ice  collects  in  huge 
masses,  and  uniting  in  a  mighty  gorge, 
raises  the  level  of  the  river  until  it 
overflows  its  banks  and  floods  the  sur- 

rounding country. 
The  river  varies  in  width  from  one- 

half  to  one  and  a  quarter  miles,  and  at 
normal  its  average  depth  is  not  over  3 
ft.  The  entire  bed  of  the  river  is  sand 

and  much  of  it  that  treacherous  quick- 
sand, which  is  constantly  changing, 

thus  often  causing  a  channel  10  ft.  deep 
to  appear  where  on  the  following  day 
there  will  be  a  sand  bar  showing  above 
the  waters.  In  many  places  the  banks 
are  not  more  than  4  ft.  above  the  nor- 

mal level  of  the  water,  so  that  when  a 
gorge  forms  across  the  river,  only  a  few 
moments  elapse  before  the  water  is  over 
the  banks  and  spreading  out  over  the 
country. 

The  farmhouse  shown  in  the  illustra- 
tion was  only  one  of  many  in  the  same 

condition  and  while  it  is  a  mile  from 
the  river  it  was  flooded  with  2  ft.  of 
water.  The  other  picture  shows  where 
the  water  and  ice  is  banked  and  held 
back  by  the  Union  Pacific  railroad, 
which  follows  the  river  for  several  hun- 

dred miles.  Much  damage  is  done  to 
the  track  every  year  by  the  grade  being 
washed  away,  which  is  done  in  only  a 
few  hours  when  the  water  passes  over  it. 

The  only  way  of  preventing  such 
floods  is  by  keeping  the  huge  cakes  of 
ice  from  forming  a  gorge,  but  this 
cannot  always  be  accomplished  and  the 
remedy  then  is  to  break  the  gorge  as 
soon  as  possible  by  dynamiting.  The 
gorge  which  caused  the  flood  shown  in 
the  illustration  required  nearly  600  lb. 
of  dynamite  for  its  removal.  Several 
charges  were  exploded  with  little  effect 
but  at  the  last  charge  the  entire  gorge 
was  swept  down  the  river  in  a  wall  of 
water  and  ice  several  feet  high. 

SNOW  FORTS  NO  PROTECTION 

The  unusually  heavy  snowfalls  in 
Germany  last  winter  gave  opportunity 
for  numerous  experiments  with  de- 

fenses  made   of   heavy,  hard-packed 
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snow.  In  the  test  mounds  were  built 

up  6  ft.  high  and  15  ft.  thick,  and 
wooden  figures,  life-size,  and  targets 
were  placed  behind  them.  The  artil- 

lery shot  left  an  open  bore  through 
the  snow  wall  and  the  infantry  bullets 
also  went  through  without  losing  any 
power.  The  dummies  were  riddled 
and  the  targets  utterly  destroyed. 
Snow  mounds,  no  matter  how  thick, 
afford  no  protection  against  modern 
guns,  large  or  small. 

ALL=STEEL  70-FT.  POSTAL  CAR 

SUBSTITUTE  FOR  COPPER 

The  steady  increase  in  the  price  of 
copper,  with  a  corresponding  increase 
in  its  demand,  and  the  certain  pros- 

pect of  new  uses  arising  from  year  to 
year  have  caused  considerable  anxiety 
to  those  manufacturers  who  cannot  do 

without  this  metal.  Necessity,  how- 
ever, is  a  great  stimulation  of  ideas, 

and  provider  of  wants,  and  long  before 
the  visible  supply  has  neared  its  end, 
something  else  will  have  been  found; 
or  at  least  something  else  to  such  an 
extent  that  plenty  of  copper  will  be 
left  to  use  where  only  copper  will 
answer. 

Aluminum  has  proved  the  best  sub- 
stitute thus  far,  though  at  present  its 

manufacture  is  a  monopoly,  on  account 
of  certain  patents.  These  patents  will 
expire  in  a  few  years  and  then  we  may 
look  for  a  substantial  reduction  in 
price  and  an  increased  volume  of  the 

product. 

The  Safest  Postal  Car  in  the  World  Marks  a  New 
Bra  for  Railway  Postal  Clerks 

Eailway  postal  clerks,  who  occupy  the 
most  dangerous  position  in  a  train,  be- 

cause they  have  no  warning  or  chance 
to  escape,  hail  with  satisfaction  the 
prospect  of  improved  mail  cars,  the 
first  of  which  has  been  built  by  the 
Pennsvlvania  railroad.   The  car,  which 

Showing  Steel  Framework 

is  70  ft.  long  inside  and  9  ft.  wide,  is 
practically  all  steel,  since  it  contains 
only  370  lb.  of  wood.  The  floor  is  ce- 

ment and  the  sorting  cases  for  papers 

All-Steel  Postal  Car-Largest  in  the  World 
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and  letters  and  the  doors  are  all  of 
metal.  It  is  the  first  70-ft.  postal  car 
ever  built,  and  has  storage  space  at 
each  end,  which  eliminates  the  neces- 

sity of  turning  the  car  at  terminals  for 
the  return  trip. 

The  unusual  strength  of  the  con- 
struction is  indicated  in  the  12-in. 

vertical  I-beams  at  each  side  of  the 
doorways.  Electric  light  is  supplied 
from  storage  batteries  and  an  axle 
light  generator  below  the  floor.  The 
car  body  is  built  on  36-in.  steel  girders 
and  the  framing   of   18-in.  I-beams. 

Interior  Also  Fireproof 

The  sides  and  roof  are  steel  plate, 
with  an  inside  lining  of  fireproof  com- 

posite board,  of  which  there  is  2,840 
lb.  Asbestos  cloth  is  used  to  deaden 
the  sound.  The  only  danger  from  fire 
will  be  on  account  of  the  inflammable 

nature  of  the  mails.  Fire  extinguish- 
ers will  be  provided  for  emergencies 

of  this  kind.  The  car  weighs  190,000 
lb.,  and  by  reason  of  special  spring 
rigging  rides  exceptionally  easy. 
When  taken  to  Washington  for  the 

inspection  of  officials  it  was  pro- 
nounced the  safest  and  largest  postal 

car  in  the  world.  It  is  expected  that 
as  fast  as  it  can  be  done  this  type  of 
car  will  be  required  of  all  the  leading 
railroads. 

Courtesy  Ky,  Review 

CONCRETE  TIE  FAILURE 

The  practical  concrete  railroad  tie 
seems  a  harder  proposition  than  has 
been  generally  supposed  by  inventors 
who  have  had  no  railroad  experience. 
The  illustration  shows  at  the  top  one 
of  a  considerable  number  of  reinforced 
concrete  ties  which  were  laid  February 
27,  1906,  on  one  of  the  steani  roads  out 
of  Pittsburg.  Below  are  shown  some 
of  the  same  ties  after  seven  months' 
service.  These  ties  were  8^  ft.  long, 
7  in.  deep,  and  8  in.  wide,  except  where 
the  rails  rest  and  there  they  widen  to 
12J  in.,  where  a  box  is  formed  to  hold 
an  oak  block  into  which  the  spikes  are 
driven. 

PACIFIC  LIGHTSHIPS  EQUIPPED 
WITH  SUBMARINE  SIGNAL 

SYSTEM 

All  the  lightships  along  the  Pacific 
coast  are  soon  to  be  equipped  with  the 
new  telephone  submarine  signal  sys- 

tem. By  means  of  the  apparatus  the 
men  on  the  lightship  are  able  to  ex- 

change signals  with  incoming-  steam- 
ers for  -  a  distance  of  from  10  to  15 

miles.  This  will  be  of  great  safety 
service  in  case  of  heavy  fogs,  darkness, 
heavy  weather,  etc. 

The  system  consists  of  a  submerged 
bell  and  receiver  on  each  side  of  the 

lightship,  under  water.  The  approach 
of  an  incoming  vessel  is  announced 
through  an  electrical  contrivance  by 
the  ringing  of  a  bell  in  the  pilot  honso 
of  the  lightship,  wThich  is  connected 
with  the  submerged  receiver.  The 
steamer,  which  must  also  be  equipped 
with    a    similar    arrangement,  will 
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receive  signals  from  the  lightship  and 
be  accurately  advised  of  the  bearing  of 
the  latter  vessel.  With  this  informa- 

tion the  incoming  liner  can  steer  for 
the  lightship  with  confidence  and  cer- 

tainty, and  when  the  steamer  pilot  lo- 
cates the  beacon  craft  he  knows  just 

where  his  own  vessel  is.  The  great 
danger  has  been  in  missing  the  light- 

ships during  very  thick  weather,  in 
which  event  the  vessel  is  left  largely  to 
the  mercy  of  chance. 

Receivers  in  Pilot  House 

The  record  of  marine  disasters  on 

the  Pacific  coast  shows  that  the  great- 
est danger  of  mariners  is  attendant 

upon  the  attempt  to  reach  port  during 
a  fog.  The  signals  which  are  made  in 
accordance  with  a  code  system  are  sent 
by  striking  a  submerged  bell. 

CONCRETE  PILES  FOR  FOUNDA- 
TIONS 

Piles  made  of  concrete  are  rapidly 
taking  the  place  of  wood  for  founda- 

tion work.  The  concrete  has  many  ad- 
vantages. In  the  first  experiments 

with  concrete  piles  they  were  made  at 
the  place  where  they  were  to  be  used, 
dried,  and  then  driven  with  a  pile- 
driver.  A  later  process  is  to  drive  a 
steel  shell,  sharp-pointed  at  the  bot- 

tom and  tapering  to  the  required 
diameter  at  the  top.  In  driving  a 
solid  core  fills  the  shell  and  is  with- 

Shell  Ready  to  Drive 

drawn,  leaving  the  shell  to  serve  as 
the  mould  for  the  concrete.  By  rea- 

son of  the  tapering  form  the  size  of 
the  pile  can  be  determined  to  suit  the 
case,  with  a  maximum  of  bearing  sur- 

face at  the  top.  The  approved  sizes 
range  from  20  in.  diameter  at  the  top 
and  6  in.  at  the  point  for  a  20-ft  pile, 
to  18  in.  at  top  and  8  in.  at  point  for 
a  40-ft.  pile.  A  25-ft.  tapering  pile 
did  the  work  of  40-ft.  pile  of  uniform 
diameter  in  New  York,  while  in  New 
Orleans  the  20-ft.  concrete  tapering 

pile  equaled  the  50  and  60-ft.  wooden 
piles.  A  20-in.  concrete  pile  has  the 
same  head  surface  as  four  10-in.  piles. 
Concrete  piling  of  this  type  has  been 
used  in  the  foundations  of  large  build- 

ings, power  houses  and  lofty  smoke- 
stacks. The  method  has  been  pat- 

ented. 



Mr.  Edison  says: 

"I  want  to  see  a  Phonograph 
in  every  American  home 

HERE  is  the  c  'King  of  Entertainers/ ' 
the  Edison  Phonograph  just  as  you 
receive  it  for  a  free  trial  in  your  own 

home — records  and  all.  An  extremely  short 
trial  will  convince  you  that  you  have  been 

without  a   phonograph   too  long  alreac'j 
The  perfect  naturalness  of  vocal  and  instru- 

mental reproduction  on  the  new  style 
1907  model  Edison  Outfit  has  sur- 

prised and  pleased  even 
the  most  critical  judges. 

An  Offer  open 

to  every  respcn- 
sible  person. 

FREETRIAL! 

No  Money  Down  —  No  CO.  D.  —  No  Guarantee 
While  this  offer  lasts  we  will  send  to  any  reliable  person  livij  r  any  place  in  the  United  States  a  Genuine  Edison 
Phonograph  and  one  dozen  Gold-Moulded  Records  for  a  FRE^  TRIAL  lasting  two  entire  days.  If  after  the  free 
trial  you  do  not  care  to.keep  the  instrument  send  it  back  at  our  expense.   But  we  are  confident  that  this  sweet 

toned,  perfect  instrument  with  the  intensely  human  voice  and  the 
ringing  clearness  of  a  bell  will  win  your  heart  as  it  has  won  the 
heart  of  one  million  (1,000,000)  other  people. 

Entertainment  for 

the  Home! 

[HERE  is  always  something  to  turn 
to  for  a  session  of  fun  and  pleasure 

J  when  an  Edison  Phonograph  is  in 
the  house.  You  may  have  any  kind 

of  entertainment  you  desire  right  in  your 
own  parlor.  You  may  have  a  piano  recital 
with  all  of  the  wonderful  technique  and 
execution  of  the  most  renowned  pianists, 
band  recitals,  orchestral  selections,  grand 
operas,  vaudeville  skits,  black  face  comedy, 
monologues  from  the  best  known  mono- 
loguists,  whistling  solos  and  selections  on 
the  violin,  banjo,  guitar  or  mandolin. 
There  is  always  the  most  perfect  harmony 
of  sound  given  by  the  Edison.  Music 
critics  have  bowed  down  before  the  mar- 

velous Edison  and  have  stated  that  they 
would  rather  hear  a  Sousa  band  selection 
from  the  horn  of  an  Edison  Phonograph 
than  to  be  in  the  hall  with  the  musicians. 

$2 

.00  a  Month 
buys  the  most  perfect 
of  all  Phonographs  — a   genuine  Edison. 

$3.50  a  month  for  the  fine,  excellent  Edison  Outfit  No  5V 
For  cosh  In  full:  Many  cash  buyers  are  taking  advantage  of  the  free 
trial,  but  we  cannot  allow  a  discount  for  cash  as  we  have  already  al- lowed the  rock-bottom  price  to  those  who  buy  on  time. 

Edison  Catalogue/ 

on  Request 

Just  cut  out  or  tear  out  this  coupon,  sign  your  _ 
name  and  address  plainly  and  mail  to  us.  We  ̂ 1  ° will  send  you  by  return  mail  the  elaborate 

FREE COUPON 
F.K.Babson Edison  Phono- 

graph Distribrs. Edison  Building 
Suite  Chicago 
Without  any  obli- gations to  me  piease send  me  your  complete Catalogue  of  Edison  Gem, 

Edison  Standard,  Edison and  Edison  Triumph 
Phonographs,  free  circulars  of 

Edison  Phonograph  catalog  with  a  com 
plete  description  of  all  the  Edison  Ma-  #a 
chines.  This  catalog  is  the  most  exten-  f  O sive  booklet  on  phonographs  issued.  >■ 
It  tells  you  all  about  the  interesting  S<?  J  New,  Spsciol  Edison  Outfits  and machines,  about  Mr.  Edison  and  Sa>  J  complete  catalog  of  Edison  go  d about  the  struggles  of  the  in-         S  moulded  records,  all  free,  prepaid ventor  before  he  gave  the  f + 
perfected  Edison  Phono-  f  ' graph  to  the  world.  With  f the  catalog  we  send  a 
list  of  thousands  of  ■ records.   Sign  the 
coupon  right  now 

No  letter  necessary;  just  send  the  coupon. 
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\A  LIVE  SUBJECT  FOR  EVERYBODY- THE  GASOLINE  ENGINE How  do  you  keep  posted— we  can  help  you  through  GAS  POWER— 90  to  116 
pages— Monthly— One  Dollar  a  year— Gives  the  best  information— Its  adver- 

.  tosio&shows  toe  best  goods  in  the  trade -Sample  copy  free.   Agents  wanted. 
\GAS  POWER  PUBLISHING  GO..  S02  Ship  St.,  St.  Joseph,  Mich 

J* 

DO  YOU  KNOW  THE  ITRRO? 
FERRO   MARINE  ENGINES  have  been  creating  a  JL  # 

creating 

widespread  interest  at  the  Motjr  Boat  Shows  because  they  are  so  different  from  all  others. 
Catalog  tells  why.    Write  for  it  to-day,  or  send  ioc  for  our  Treatise  on  Marine  Engines 

The  FERRO  MACHINE  &  FOUNDRY  COMPANY,  Sevelami^o8 
 Large  Stock  at  111  Cortlandt  St.,  New  York,  N.  Y.  ' 

Fairbanks  Gas  Engines 

Adapted  for  the  use  of  gas— manufactured,  natural  or 
producer— as  fuel ;  also  gasolene,  alcohol  or  distillate. Made  in  both  two  and  four  cycle  types,  in  six  styles, 
including  stationary,  portable  and  marine,  and  fifty 
sizes— from  1  to  100  H.  P.  Write  us  your  needs  and we  will  send  an  expert  to  confer  with  you. 
Our  engines  may  be  connected  direct  with  pumpers, 

compressors,  hoists,  generators,  etc. 
We  sell  scales,  Trucks,  Valves,  Transmission,  Rail- road, Factory  and  Mill  Supplies,  Machine  Tools. 

Catalogue  free 

THE  FAIRBANKS  COMPANY,  NEW  YORK 
Albany  Baltimore  Bangor,  Me. 
Boston 
New  Orleans 
Syracuse Paris 

Buffalo 
Philadelphia 
London Hamburg 

Hartford Pittsburg 
Glasgow 

she  said,  "to  tell  him right 

'Cannon  Ball' 

THE   GALLANTRY  OF  HOOLIHAN. 

For  fifteen  years  Dan  Hoolihan  had  run  the  "Cannon  Ball," For  when  it  came  to  making  time  he  always  led  them  all. And  never  yet  in  all  those  years  had  he  once  set  his  feet 
Upon  the  dreaded  carpet  in  the  superintendent's  suite. Whatever  he  had  found  to  do  he  did  with  all  his  might 
And  as  well  as  being  faithful  he  was  painfully  polite.  ' But  ruthless  fate  o'ertook  him,  without  a  warning  word For  Danny's  engine  failed  him  once  right  at  the  Edgemoor 

yard. For  twenty  minutes  there  he  stayed,  and  sweated,  fumed 
and  raged — The  while  his  ever-willing  hands  in  its  repair  engaged. Three  times  the  lady  agent  who  thereat  was  employed 

Had  plied  him  with  sharp  queries,  which  Danny  much  an noyed. 
"The  train  dispatcher  says, 

away, 

"What  earthly  thing's  the  reason  for  the 

delay. " 

But  Danny  toiled  on  earnestly,  and  no  reply  made,  he 
Except,  "You  go  and  tell  him  nothin's  the'  matter — s And  so  he  patched  his  engine  up  and  took  his  train  along 
And  the  lady  never  really  knew  exactly  what  was  wrong 
But  next  day,  at  headquarters,  to  Danny's  great  chagrin, The  superintendent  sent  a  boy  and  promptly  called  him  in 
"Dan,"  said  the  "old  man,"  sternly,  "in  ail  my  life  as  ye 
"I've  never  known  a  'discipline'  to  cause  me  such  regret. 
"Your  record  is  a  good  one,  but  stubbornness,  'tis  plain, 
"Won't  go,  and,  so  for  thirty  days  you'll  not  take  out train. 
"One  month  you  are  suspended,  and  new  I'd  like  to  kno 
"Why  insubordination  a  man  like  you  should  show?' 
"Well,   sir,"  said  Danny,  humbly,    "I'm  sorry   'bout  thi 

case, 

"And  I   own  things  looks  agin  me — that   is,   upon  thei 

face — 
"But  you  see  that  blasted  engin'  her  petticoat  come  dow 
(Here  Danny's  honest  features  contracted  in  a  frown), 
"And  I   leave  it  now   to   you,   sir — you'n  me   both  bein 

human — - "Could  I  have  went  and  told  that  thing  to  any  bloomin 
woman?"  — Railway  Age. 

PRIZES    FOR    VINEYARD    MACHINES. — The  Italia 
ministry  of  agriculture  is  offering  a  number  of  prizes  for 
motor-driven  machines  for  working  vineyards.     The  prize 
are:     No.  1,  diploma  of  honor,  $1,930  cash.     No.  2,  gol 
medal,  $579  cash.     Applications  to  compete  should  be 
to  Ministero  di  Agricoltura,  Rome,  Italy,  by  September  15 

YOUR    INTERESTS    AND  OURS  ARE  IDENTICAL 

You  Want  Practical 
WELL  DRILLING  MACHINERY 

to  dcvclopc  that 

Mineral,  Oil  or  Water 

proposition;  we  have  it.  Guarantee 
It  to  work  satisfactorily. 

Tell  us  about  the  formations,  depth,  diameter  holes;  will  send 
printed  matter  and  can  save  you  money. 

THE  AMERICAN  WELL  WORKS, 
AURORA,  ILL.,  U.  S.  A. 

CHICAGO,  ILL.      DALLAS,  TEXAS 
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SKIDOO! 
MARINE  ENGINE 

The  2-CycIe-Engine-Sensation  of  the  Year.  Entirely  new  and improved  design  introducing  many  exclusive  features.  Runs 
on  Gasoline,  Distillate,  Kerosene  or  Alcohol. 

lend.  HI  J    O    tSTUAU      Bare  " —   H.  P.  Engine 
COMPLETE  ENGINE 

With  Fresh  Water  Boat  Fittings,  $39.90 1 
With  Salt  Water  Boat  Fittings,  $43.90 1 

Swiftest,  most  powerful,  efficient  and  reliable 
engine  of  its  size  on  earth.  Drives  Canoe,  Row- boat  or  14  to  20  ft.  Launch,  with  load,  6  to  10 

miles  per  hour.   Reversible,  easy  to  install  and  op- 
rwvr    erate>  unfailing  endurance  powers,  economical  and ttihh.  safe,  cannot  back-fire.  Sold  under  5-yr.  Guarantee. 

Belle  Isle  Motor  Co.,  Dept.  10,  DETROIT,  MICH. 

or  Alcohol. 

n 

Starts    without  cranking;  no 
cams,  valves,  springs  or  sprock- ets.   Only  3  moving  parti,  All 
bearings  bab- bitted. For 
your  Row  Boat, 
Sail  Boat,  Launch' 10,000  in  use. 
Send  for 
testimonials 
DETROIT  ENGINE  WORKS 
1271  Tefferson  Ave.,  Detroit,  Mich 

10  h.  P.  Propor- 

Cylin- 
ders  and  pistons 
ground.  Crank shaft  drop 
forged  steel. All  sizes ready  to  ship 
SEND  FOR 
FREE 

CATALOG. 

GEARS 

INTERNAL  and 
EXTERNAL  of  all  kinds 

Ask  for  Catalog 
Grant's  "Treatise 

on  GEARS"  a  dollar 

Philadelphia  GEAR  Works,  inc. 
7th  and  Cherry  Sts. Philadelphia 

THE  MIETZ  &  WEISS 

OIUeGAS  ENGINES 
Stationary,  1  to  150  H.  P. 
Marine,  1  to  120  H.  P. 

Over  30,000  H.  P.  in  operation. 
GENERATOR  SETS,  PUMPS, HOISTS,  Etc. 

»  for  crnun  p."  A. MIETZ,  12%™  as st- 

PARADOX  GAS  ENGINE 

PARADOX  GAS  ENGINE  CO. 

Will  Not  ran  a  sewing  machine- Can  Not  be  run  with  gasoline  or 
natural  gas.  Use  city  gas.  Only  a 

A  toy,  but  fun  for ■   men  as  well  as 
boys.   Will  run toy  machinery. 
Experiment. Attach  rubber tube  to  gas 
a burner  and "light.  Guar- anteed. 

Delivered, 
prepaid, 

$3.00 
Send  for 
Circular. 

102  Asylum  St. 
Hartford.  Ct. 

High-grade  MARINE  and 
AUTOMOBILE  ENGINES 
2  to  30  H.  P.  2  and  4 -cycle, 
latest  improvements;  best  ma-, 
terial;  lowest  prices.  Also  sell 
castings,  with  drawings. 

State  your  want. 
H0ULE  MOTOR  WORKS, 

680  East  St..    Holyoke,  Mass. 

$60 

GILSON  MFG.  CO 

GOES  LIKE  SIXTY SELLS  LIKE  SIXTY; 
SELLS  FOR  SIXTY 

GILSON GASOLENE 
ENGINE 

For  Pumping,  Cream 
Separators,  Churns,  Wash  Ma- 

chines, etc.  FREE  TRIAL 
Ask  for  catalog-all  sizes 

26  Pari  St.  Port  Washington,  Wis. 

REVERSIBLE 

MARINE  ENGINES 

1K  to  30  H.  P. 
Send  for  Catalog.      Prices  right. 

TERMAAT  &  MONAHAN  CO. 
Oshkosh.  Wis. 

Chapman  Economizer 
\\i  horse,  but  tested  to  23% 

per  cent  above  rated  power. 
DON'T  buy  a  CHEAP  engine;  it 
doesn't  pay.  Buy  the  simplest, 
strongest  and  best  designed  en- gine at  the  lowest  possible  price; 
that's  right,  we  build  them. 

CHAPMAN  ENGINE  WORKS,  Marcellus,  Mich. 

VIRELESS  TELEGRAPH   RECEIVING  OUTFIT,  $5.00 
Superior  to  coherer-decoherer  sets,  and  cheaper.  In  the  hands  of  Amateur  Electricians  understanding  the  simple  principles 
of  Wireless  Telegraphy,  this  outfit  will  catch  signals  over  several  miles.   Outfit  comprises  metal  standard,  dip  cup,  adj. 
set  screw,  binding  posts,  mahogany  base,  and  a  sensitive,  new  type  telephone  receiver  with  head  band  and  4  ft.  cords. 
BW   ENGLAND    COIU   WINDING    COMPANY,  t         t  ATLANTIC  MASS. 

PriC^  Marine  Motorsi  2 

'2  P. 

4  REASONS  why  Du  Brie  engines  are  speedier,  operate  at  lowest  fv 
run  easier,  quieter,  and  last  longer  than  any  other.  (1.)  Correct  design,  form  and shape  of  pistons  and  size  and  location  of  ports,  producing  perfect  scavenging.  (2.) 
Original  generator  valve,  with  float-feed  and  throttle — better  than  any  carburetor. (3.)  PERFECT  COOLING  SYSTEM— direct-acting  non-binding  vertical  plunger  pump, and  we  take  water  from  top  of  cylinder  where  hottest.  (4.)  Elevated  Gearless  Commuta- 

tor— positive,  noiseless,  safe.  Other  reasons,  convincing  and  vital  to  you  in  catalog, free  on  request.    Du  Brie  Motor  1  o..  425  Guoin  St,  Detroit,  Mich. 

4?: 

6?: 
$60 

$75 

$95 

Prices  for  Complete  Engine 

Please  Mention  Popular  Mechanics 
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"Koeth's 

(Combination  Kit" 
Greatest  invention  of  the  age. 

Conceded  by  all  who  see  it  to  be 
the  best  thing  of  its  kind  now  on 
the  market.  15  Tools  and 
One  Pair  Handles  for  all. 
Made  of  tool  steel,  drop-forged, 
highly  finished  and  warranted. Each  tool  complete  within  itself 
and  10  to  11  inches  in  length. 
$10  worth  of  tools  for  $3.50  per 
set,  prepaid.  Salesmen  wanted. Phenomenal  inducements  to  live 
men.  Write  for  illustrated  book, 
let,  etc. 
KOETH  MFG.  CO. 
108  Broadway  Buffalo,  N.  Y. 

The  New  Universal  Square 
is  proving  itself  sure  to  become  the  Standard  Tool  of  its  kind 

If  you  have  tried  to 
get  this  tool  from  your 
dealer  and  become  discouraged 
because  he  was  one  who  could  not  get 
his  orders  for  them,  we  advise  you 
that  this  condition  has  been  over- 

come by  our  building  a  large  country 
factory,  where  they  are  being  made 
by  the  thousand,  and  every  order 
shipped  promptly. 

If  your  dealer  cannot  get  them  now,  write  direct 

DUBY  &  SHINN  MFG.  CO.,  Inc. 
Home  Office  and  Works:  LONG  BRANCH,  N.  J. 

Branch  port  Station 

"LOtfT'S"  FOR  THE  YOUNG  ERECTING  ENGINEER. — 

In  the  Electric  Journal,  in  one  of  the  chapters  in  the 
series  "Experience  on  the  Road,"  appears  the  following excellent  advice  to  young  engineers: 

1.  Don't  tell  everything  you  know  the  first  day  you arrive  to  install  apparatus.  You  may  want  to  carry  on  a 
conversation  the  other  days  you  are  on  the  job. 
2.  Don't  promise  things  that  are  not  in  the  contract. The  factory  has  a  way  of  turning  down  such  promises 

which  makes  you  feel  badly. 
3.  Don't  think  you  know  it  all  just  because  you  are from  a  big  company.  There  are  a  few  smart  men  not 

working  for  your  company. 
4.  Don't  write  letters  to  the  local  company;  the  fac- tory has  men  who  are  paid  to  do  this  work  of  writing letters. 
5.  Don't  say  any  more  than  you  have  to.  By  keeping your  mouth  shut  you  are  likely  to  get  the  reputation  of 

being  a  smart  fellow. 
6.  Don't  think  because  a  man  has  worked  all  his  life for  a  local  company  and  you  have  just  arrived,  that  he 

cannot  give  you  a  pointer  or  so.  The  dumbest  people 
sometimes  know  a  thing  or  two. 

7.  Don't  take  anyone's  word  for  everything  being  all right,  but  see  for  yourself.  Trouble  has  a  way  of  develop 
ing  when  least  expected. 
8.  Don't  forget  what  company  you  are  working  for, although  the  superintendent  for  the  local  company  may 

say  that  the  man  before  you  would  do  "so  and  so."  If you  do  not  stick  to  the  contract  your  company  may  have 
a  man  who  can  fill  your  place. 
9.  Don't  forget  that  all  of  us  make  mistakes  sometimes. It  does  not  follow  from  this  that  you  must  make  mistakes 

all  the  time. 
10.  Don't  think  that  just  because  you  have  had  the 

students'  course  you  know  more  than  the  old  road  men. Some  of  the  old  road  men  have  forgotten  more  than  you 
ever  knew. 

11.  Don't  forget  that  the  officials  of  your  company  have their  eyes  on  you.  Sometimes  a  position  opens  up  and  if 
you  had  worked  hard  you  might  have  gotten  it. 

12.  Don't  think  when  you  come  in  from  a  job  that  you 
are  expected  to  hold  the  office  furniture  down.  If  no 
work  is  at  hand  look  up  some.    Get  busy. 

OUR. 

OFFER 

To  Readers  of 

Popular  Mechanics 

in  the  U.S. 
and  Foreign  Countries 

The  Best  Wrench  for  Use  Everywhere 
On  your  launch— your  motorcycle— your  auto— in  your  shop— in  fact,  everywhere  a  wrench  is 
needed  tho  "Hawkeye"  takes  the  place  of  three  tools. 

Mailed  postpaid  upon  receipt  of  price,  75  cents. 

Our  wrench  can  be 
used  as  a  pipe  wrench, 
thread  cutter,  or  nut wrench.  For  cutting 
threads  it  has  3  differ- ent dies. 

The  HAWKEYE  WRENCH  CO.,  Marshalltown,  Iowa 
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SOLDERENE 
PAT  FEB.  13  '906 

SOL.DlfiKifi>iK  is  an  ever  ready,  handy 
mender,  invaluable  to  the  busy  mechanic 
who  can  carry  this  compact  little  bar  in  his 

""^  pocket,  ever  ready  to  be  called  into  instant 
jfr  us©  to  effectively  repair  sudden  leaks  or breaks  at  the  factory,  shop,  home,  automo- 

bile garage,  and  everyone  desiring  a  rapid  and  easy  method  of  making  and  repairing  all  metal  work.  No  rosin,  acids,  or  sold- 
ering iron  required— just  a  lighted  candle  or  match,  then  SOLDEREN  E,  and  the  work  is  done. 

If  your  dealer  does  not  carry  it,  send  us  his  name  and  25  cents  for  2  sticks  with  full  directions. 
SOLDERENE,  COMPANY,  Dept.  I,  53  State  Street,  BOSTON,  MASS.,  U.  S.  A. 

/UFK/N
 TAPES  AND  RULES 

ARE  THE  BEST 
FOR  SUE  EVERYWHERE     SEND  FOR  CATAL06  No.  26 

THE /UFK/N ftl/L£  ftp. 
SAGINAW,  MICH.,  U.S.A. 

I78W  YORK,  LONDON,  ERG. ,  AND  WINDSOR,  CANADA 

Our  No.  40  Eench 

Teach  The  Boys  to  Use  Their  Hands 
Every  boy  ought  to  have  a  little  carpenter  shop 

of  his  own.  He  can  earn  money  doing  carpenter 
work  for  his  family  and  friends  and  have  lots  of fun  besides. 

Our  Youth's  Manual  Training  Bench  is  a  whole carpenter  shop  in  itself  for  a  bright  boy.  It  is 
used  in  the  best  manual  training  schools  in  the 
country. 
Bench  4#  ft.  long,  32  inches  high,  20  inches  wide— fitted  with a  13-inch  glued  up  maple  top  inches  thick,  with  7-inch  well for  tools,  fitted  with  two  vices.  Back  board  and  tool  rack  as 

shown  in  illustration.  Frame,  glued  up  top,  vices  and  tool rack  all  made  of  hard  maple. 
Our  catalog  gives  complete  information  in  re- gard to  this  and  other  manual  training  benches, 

and  it  shows  a  number  of  styles  especially  de- signed for  manual  training  school  use.  Write  for 
a  copy. 

GRAND  RAPIDS  HAND  SCREW  CO. 
146  S.  Ionia  Street 

GRAND  RAPIDS,      -      -       -  MICH. 

The  Good 
Old  Reliable 
Work  Bench 

That  never  gets 
out  of  style.  For 
many  years  made exclusively  by 

C.  CHRISTIANSEN,  792  Grand  Avenue,  CHICAGO 

MR.  REPAIR.  MAN 

You  are  blind  to  your 
own  interests  if  you 
fail  this  Spring  to 
install  one  of  the 
famous 

IDEAL  LAWN  MOWER  GRINDERS 
and  sharpen  your  Lawn  mowers  in  the  only  up  to-date,  rapid, accurate  and  scientific  way.  The  1907  model  is  now  ready  and 
contains  features  that  make  it  useful  the  year  round.  We 
can't  begin  to  mention  them  here,  but  a  postal  will  bring  full description,  price,  etc.  Ask  your  jobber  about  this  machine. 

The  Root  Bros.  Co.,  Sole  Manufacturers 
PLYMOUTH,  OHIO 

w     THE,  AMERICAN  COMBINED  LEVEL  AND  GRADE,  FINDER. 
Qnmofhinrf  Altnrfothor  Now  A11  progressive  and  up-to-date  Mechanics,  Machinists,  Carpenters,  Bricklayers,  Masons,  Plumbers,  Millwrights, OUIIICllllllg  AHUgClUXl  HOY  Road  Supervisors,  Track  Foremen,  Surveyors,  Architects,  Civil  Engineers  and  others  will  find  this  an  INDIS- PENSABLE INVENTION.    A  CIVIL  ENGINEER  THAT  YOU  MAY  HAVE  WITH  YOU  AT  ALL  TIMES. 

The  Most  Practicable,  Durable  and  Convenient  Instrument  of  the  Day In  addition  to  ordinary  mechanical  work  the  American  Combined  Level  and  Grade  Finder  will  prove  serviceable  to  all  forms  of  grading,  laying 
out  roads,  landscape  gardening,  placing  of  pipes  for  drainage,  getting  fall  of  water,  getting grade  of  hills  for  automobilists,  cutting  of  rafters,  laying  off  and  leveling  buildings,  getting 
height  of  any  object,  etc.    Write  for  book  of  testimonials.     Agents  wanted  on  liberal  terms. 

'Apply  at  once  to  EDWARD  HELD,  Railroad,  Pa.,  Manufacturer 

GASOLINE  SOLDERING  IRON 
AND  BLOW  TORCH 

The  little  three  minute  catalogue  we  have  expressly 
prepared  for  your  enlightenment,  touching  the  absolute 
safety,  perfect  portability  and  supreme  efficiency  of  this 
tool,  would  throw  open  to  you  Soldering  possibilities  that 
you  never  so  much  as  dreamed  of.  May  we  mai  you a  copy? 

EMMELMANN  BROTHERS  MFG.  CO.,  INDIANAPOLIS,  IND.  TJ.  S.  A. 
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STAR  HACK  SAW  BLADES 

will  find  our  statement  to  be  a  long  way  within  the  real  facts. 

MILLERS  FALLS  COMPANY,  /. 

as  now  made  are  100%  tougher  than  any  other  all 
hard  blade  offered ;  consequent  ly  will  stand  double 
the  amount  of  abuse.  Make  comparisons  and  you 

Ask  for  catalog  ,4C"  illustrating  our  full  line  of  tools. 
.    27  Warren  Street,  NEW  YORK 

THE   OLD  RELIABLE 

JESSOP   STEEL  f 
IS  YET  ON  TOP  AND  THE  VERY  BEST  FOR  ALL  FINE  TOOLS  1 
WILLIAM  JESSOP  &  SONS,  LIMITED  9 

91  JOHN  STREET,  NEW  YORK  W 

* 'YANKEE"  TOOLS 
ARE 

WITHOUT  EQUAL 
IN  QUALITY 

OR  EFFICIENCY 
IN  PRACTICAL  USE 

RATCHET  AND 
SPIRAL-RATCHET 
SCREW  DRIVERS 

also  DRILLS 

ASK  YOUR  DEALER  i 
TO  SHOW  THEM 

SEND  FOR  OUR 

'YANKEE"  TOOL  BOOK 
SENT  FREE 

N0RTHBR0S- 

IFG,  CU. 

PHILADELPHIA,  PA. 

Hottest  on  Earth 
All    Mechanics    Know  the 

Old  Reliable  Blow  Torch 
Price  $3.75  Net 

Jobbers  sell  at  factory  prices  or  we  ship 
direct  if  cash  accompanies  the  order. 
THE  TURNER  BRASS  WORKS 

55  N.  Franklin  St.,  Chicago,  U.  S  A. 

WIPING  JOINTS. — A  Plainfield  plumber,  irritated  by 
an  apprentice's  density,  asked  him  how  many  times  he thought  a  fool  could  see  a  joint  wiped  without  remember- 

ing it,  says  Metal-Worker.  "I  don't  know,"  replied  the 
boy;    "didn't  you  have  to  see  it  wiped  more  than  once?" 

UP  TO  DATE. 

From  the  St.  Louis  Po^t-Dispatch. Over  an  embankment, 
Flying  through  the  air, Turning,   smashing,  grinding, 
Rip  and  roar  and  tear! Cries  of  Help  and  Porter! 
Groan  and  woman's  wail — Bless  me,  this  is  pleasant, 
Riding  on  the  rail! 

Like  a  rocket  flying 
Through  the  startled  night, 

Splitting,  spilling,  crashing, Not  a  burning  light! 
Men  and  women  rolling, 

Horrified  and  pale — Bless  me,  this  is  pleasant, 
Riding  on  the  rail! 

Landing  in  a  river, 
Crashing  through  the  ice, 

Coldly  running  water ■  Enters  in  a  trice! 
Crawling  bruised  and  pantless, 

Torn  upon  a  nail — Bless  me,  this  is  pleasant, 
Riding  on  the  rail! 

rPRACTICAL  LESSONS   IN  ELECTRICITY 
Compiled  from  the  representative  instruction  papers  of  the American  School  of  Correspondence.  Edited  by  recognized experts  in  electricity. 

300  PAGE  BOOK 
Nearly  one  foot  high.  Handsomely  bound  in  red  buckram 

Specia.1  introductory  price,  $2.00,  express  paid.  Order now  and  receive  absolutely  FREE  choice  of  the  following  hand-books. Money  refunded  on  request  if  books  are  not  satisfactory. 
 Gas  and  Oil  Engines   Free  Hand  Drawing   Mechanical  Drawing 
AMERICAN  SCHOOL  OF  CORRESPONDENCE 

"■■■^■^■m    Chicago,    III.  wmmmmm^^ 

The  Brand  "OHIO 

99 when  found  on  a  tool  is  an 
indication  of 

STEELING  QUALITY 
"OHIO"  Tools  are  cor- 

rectly constructed  from  su- 
perior quality  tool  steel  by 

men  trained  in  this  busi- ness. They  are  tempered 
by  the  most  improved  pro- cess, which  insures 
formity  and  correct- ness of  temper. 

Every  Tool  Covered  by  a  Broad  Guarantee 
WE  MANUFACTURE  Planes,  both  Iron  and  Wood,  Chisels,  Gouges, 

Drawing  Knives,  Auger  Bits,  Spoke  Shaves,  Bench  and  Hand Screws,  Etc. 
If  you  cannot  secure  "OHIO"  Tools  at  your  dealer's,  write  us. Illustrated  Catalogue  No.  P  sent  on  request. 

OHIO  TOOL  COMPANY,  Columbus,  Ohio 
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The  Mark  of  the  GENUINE 
Armstrong  Stocks  and  Dies 

If  Armstrong's  Stocks  and  Dies  weren't  the  best 
obtainable  they  wouldn't  be  imitated;  if  they  weren  t 
imitated  we  wouldn't  need  to  say  "  Look  for  our Trademark."  Our  Dies  are  always  quick-cutting 
and  accurate  and  can  be  sharpened  without  return- 

ing to  us.  We  can  fu-nish  complete  sets  in  sub- stantial hardwood  boxes— just  the  thing  for  the 
small  shop.  If  your  dealer  doesn't  keep  GENUINE ARMSTRONG  Stocks  and  Dies,  write  us  for  prices. 
THE  ARMSTRONG  MANUFACTURING  CO.,    Bridgeport,  Conn. 

Cement 

Machines 

Big  money  in  making  Blocks  or 
Bricks.  Save  money  on  your  build- 

ings. Write  for  circulars. Fbed.  W.  Dunn,  Mfr. 
400  N.  Francisco  Ave.  Chicago 

PI
 

BWFRPrlUf  T5?LMSE 

TOOLS  FOR,  ALL  TRADISI 

AT  WHOLESALE  PRICES 

Mechanics  Why  Wait? Starrett's  12  Inch  Combination 
Square  with  Center  Head The  most  convenient 

and  useful  tool  ever  in- 
vented. A  complete  sub- stitute for  a  whole  set 

of  ordinary  try  squares. 
Hardened  blade — grad- uated with  heavy  fig» ures  reading  both  ways. Guaranteed  accurate. 
Regular  price  $2.00. 

Sent  prepaid  to  any  ad- dress upon  receipt  of  $1.60.   Remit  by  P.  O.  Order  or  Express  Money Order.   OFFER  GOOD  UNTIL  MAY  1st  ONLY.    We  guarantee  to  save 
you  money  on  any  tool.    Write  today  for  prices  and  catalogue. RUDOLPH  HARDWARE  CO.,  PITTSBURG,  PA. 

Department  C  Sinithfield  Street 
SAVE  THE  TUDDIXMANS  PR?ITTfcl  : 

B.  F.  BARNES' 
ELEVEN-INCH  SCREW 

CUTTING  LATHE 
For  foot  or  power  as  wanted.  Has 
power  cross  feed  and  compound 
rest.  A  strictly  high-grade  mod- ern tool.  We  also  build  a  9-inch 
lathe.  Descriptive  circulars  of 
each  lathe  upon  request.  ^ 
B.  F.BARNES  CO..  Rockford.il! 

The  Place  to  Buy  M^chi  nistsTools 

CORUNDUM  OIL  STONE 
One  side  coarse  for  .juick  cutting,  the  other  verj 

fine  for  finishing.  Size — 4xl*4x%" 
PRICE  30c— POSTPAID 

Pocket  Scriber,  20c  Postpaid 

J.  A.  BARKER 
FULTON  BUILDING,  PITTSBURG,  PA. 

"Star"  Lathes 
Toot  or  Power  9-in.  to  1 6-in.  swing 

High-grade  screw- cutting  engine 
lathes,  with  or  with- out compound  rest, 

taper,  draw-in  chuck, 
milling  and  gear-cut- ting attachments, 
friction  countershaft, 
metric  lead  screw,  etc. 

(m-l)  Send  for  catalog  "Bn 
The  Seneca  Falls  Mfg.  Co. 

1 02  Water  St..  Seneca  Falls,  N.  Y.,  U.  S.  A. 

The  "KICKDRIVE"  is  for  driving  all 
kinds  of  light  machinery  by  foot  power. 
The  following  articles  are  built  com- 

plete with  the  "KICKDRIVE": Circular  Saws,  Polishing  and 
Buffing  Machines  and  Forges. 

Gvt  a  MAYFP  SI  nTKIN    2,°  212  A  Cual  St., Booklet         fllAItK  oLUIMN,  NEW  YORK,  N.  Y. 

SEND  FOR  IT 

My  Revised  List  of  Machinery 
and  Contractors'  Equipment 
is  now  ready,  and  covers 
twelve  printed  pages  with  lo- 

cation and  prices.  i  will  be 
very  pleased  to  send  a  copy 
to  you  if  you  will  let  me  have 
YOUR  ADDRESS. 

Willis  Shaw,  Machinery 
171  La  Salle  St. CHICAGO,  ILL. 

FOOT  and  POWER 
AND  TURRET  LATHES,  PLANERS 
SHAPERS  AND  DRILL  PRESSES  :::: 

5HEPARD  LATHE  CO. 
A131  W.  2cl  St.,  Cincinnati,  Ohio 

.Down  Fe«i!  Scre-.» Automatic  Feed Tout -Vise  or  clamp 
— Round  Sliding  Bar 
—Vise,  Separate Price 

$4ir 

Hand  Planer. 

The  Ideal  Hand  Planer 
IS  MADE  BY  THE 

Ideal  Machine  Works,  Brooklyn,  N.  Y. 
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If  It's  a  Sebastian,  It's  a  Good  Lathe 

BUILT  UPON  HONOR— ACCURACY,  EFFICIENCY,  MODERATE  PRICES. 
Foot  and  Power  Lathes,  all  sizes,   send  for  Catalogue. 

Sebastian  Lathe  Company,  107  Culvert  St.,  Cincinnati,  0. 

$40  MOTOR  CYCLE 
We  have  the  largest  line  of  Kew  and 
Used  Motor  Cycles,  Parts  and  Supplies 
in  the  country,  at  the  lowest  prices. Every  machine  is  guaranteed  We  are 
the  largest  and  only  exclusive  Motor Cycle  house  in  the  world.  Send  for 
our  1907  Catalog.    Repairs  a  specialty. 
HARRY  R.  GEER  CO., 

St.  Louis,  Mo. 

Ifj  F  N  Tto  wri^M>staTfor  QiuTig '•■■■■■Free  Bicycle  cata- Free  Bicycle  cata- log showing1  all  models  at  lowest  prices. 
DO  NOT  BUY^SS^TSS 

our  marvelous  new  offers.  We  ship  on  ap- 
proval without  a  cent  deposit,  prepay 

freight,  allow  10  Days  Free  Trial- All  our  new  and  wonderful  propositions  with 
catalogues  and  much  valuable  information 
sent  you  FREE  for  the  asking.  a 
WE  WILL.  CONVINCE  you  that  we sell  a  better  bicycle  for  less  money  than  any other  house.  Buy  direct  from  the  factory.  If 

-  you  want  to  Make  Money  or  Earn  a Bicycle  write  for  our  Special  Offer. 
TIRES,  Coaster-Brakes,  built-up-wheels  and all  sundries  at  half  usual  prices.  Do  Not  Wait,  but  write 

us  a  postal  today  and  learn  everything.  Write  it  now. 
MEAD  CYCLE  CO.  Dept.    |  |Qg  Chicago,  111* 

LATHES 

9  to  13  inch  Swing 
List  price,  $65. CO  and  up  accord- 

ing to  size.  When  ready  to  buy 
send  for  Lathe  Catalog  and  prices 

MAKE  YOUR  BIKE  A  MOTORCYCLE 
at  small  cost  by  attaching  the 

efficient,  powerful,  light 
ERIC  2  H.  P.  ATTACHMENT 
This  includes  all  parts  to  make 
apowerf ul,  strong  motorcycle, 
1000  in  use.  Bolts  to  any  size 
frame.  Speed,  2  to  30  miles 
per  hour.  Easily  attached  by 
anyone.  Fits  any  make  ofl 

frame.  A  speedy  hill  climber.  Motorcycles,  Motobs,  Etc., 
Send  stamp  MflTftDPVPI  ICTC  Send  15  one  cent  stamps/ 
for  catalog.  1TIU I  UKLI LLIO I O  for  new  book,  "The  Mo- 

torcycle." It  tells  about  the  mechanism,  care,  operation, how  to  get  more  power,  etc.    Send  today. 
MOTORCYCLE  EQUIPMENT  CO.,  50  Lake  St.,  HAMMONDSPORT,  N.  Y. 

MOTORS  AND  CASTINGS.  ALSO  MATERIALS  AND  BLUEPRINTS. 
We  have  bicycle,  automo- bile, stationary  and  marine 

motors  from  V/2  to  5  H.  P. 
Our  attachable  motor  outfit 
fits  any  bicycle.  Send  stamp 
for  literature  and  particulars. 
SHAW  MFG.  CO. 

Oept  6        GALESBURG,  KANSAS . 

W.  F.  &  John  Barnes  Co. 
100  Ruby  St..   :    :  Rockford.Ill. 

JAPANESE  NAVAL  VISIT  TO  AMERICA. — This  morn 
ing  the  "Tsukuba"  and  "Chitose"  set  out  on  their  auspi- cious voyage  to  America.  We  bid  them  a  prosperous 
voyage  and  do  so  with  feeling  of  satisfaction  that  is 
somewhat  subdued,  however,  by  the  awakened  memory  of 
the  past.  That  the  squadron  will  make  a  most  pleasant 
passage  over  the  long  sea-road  we  are  assured.  We  feel assured  also  that  it  will  be  given  a  most  hearty  welcome 
at  its  destination  and  return  home  burdened  with  the  good 
wishes,  not  only  of  our  American  friends,  but  those  of  the 
other  nations  it  will  visit  on  its  way  back,  while  itself 
will  leave  behind,  it  is  to  be  hoped,  an  excellent  impres- sion of  international  friendship.  The  officers  and  men  of 
the  squadron  are  not  only  picked  from  the  most  ex- perienced of  our  mariners,  but  carry  about  with  them  the 
glory  of  the  recent  great  victories,  and  well  behaved, 
frank  and  affable,  they  will  not  fail  to  convince  those  who 
come  in  contact  with  them  with  the  absurdity  of  the 
notion  that  our  sea  and  land  fighters  are  men  spoiling  for 
ambitious  adventures.  Furthermore,  if  the  present  visit 
were  to  have  taken  place  five  or  ten  years  ago,  it  would 
have  been  received  with  a  spirit  of  curiosity  pure  and 
simple.  But  today  the  squadron  goes  abroad  as  the  repre- sentative of  a  navy  that  the  world  must  reckon  with,  and 
the  thought  cannot  but  be  pleasing  to  us. 
But  the  San  Francisco  affair  and  its  spirit  of  ex- clusion! How  it  recalls  our  past.  Fifty  odd  years  ago  we 

were  for  closed  doors  and  no  Westerners  for  the  East. 
Commodore  Perry  came  and  we  yielded.  And  we  have 
since  become  an  out-and-out  "open  door  nation,  largely through  the  friendly  pressure  brought  on  us  by  the  West, 
especially  America.  Now  the  nearest  gate  to  the  West  is 
to  be  shut  on  us,  or  at  least  such  of  our  own  blood  whose 
principal  fault  is  that  they  have  not  yet  learned  to  go 
about  comfortably  in  coat  and  trousers.  We  sometimes 
feel  as  *f  our  patience  were  wearing  out  when  we  reflect 
what  a  dominant  tyrant  dress  and  color  is,  and  for  the 
moment  all  the  joys  vanish.  But  we  awake  to  the  realities 
and  recognize  that  the  new  Japan  is  young  yet  and  must 
live  and  work  for  the  future,  not  for  the  present.  Then 
our  hope  rises,  but  only  to  be  overcome  by  the  shadow  of 
the  same  tyrant,  the  dress  and  color.  But  we  are  divert- ing; we  were  going  to  say,  it  is  curious  to  note  how 
ignorance  and  prejudice  seek  exclusion,  and  how  history 
repeats  itself. The    Jamestown    celebration    is    going    to    be    a  grain] 
affair  and  we  congratulate  America  on  its  prospects.  We 
are  most  pleased  that  we  have  been  asked  to  take  part 
in  the  great  occasion.    Never  in  the  history  of  the  friendly (Concluded  on  page  574.) 

MANSON  MOTORCYCLE!"!!  ATTACHMENTS 

THOROUGHLY  RELIABLE 

Adapted  for  Pleasure  and  Utility 
Will  run  faster  than  an  auto  and  cost  of  maintenance 

a  trifle. 
DELIVERY  A  TTACHMENT  in  daily  use  by  leading  business 

houses-A  TIME  AND  MONEY  SAVER. 

SIMPLICITY  OF  CONSTRUCTION  AND  FINISH  UNEXCELLED.       WRITE  FOR  CATALOGUE 

Fowler-Manson-Sherman  Cycle  Mfg.  Co. 
Clinton  and  Fulton  Streets,  CHICAGO,  ILL. 
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HI-PO 
Waterproof 

DRY 

BATTERY 

55 

Greater  Power 

Greater  Recuperation 

Absolutely  Waterproof 

HI-PO  Batteries  are  made  by  a  process 
that  insures  unusual  recuperative  power  and 
in  addition  gives  them  absolute  protection 
against  moisture  and  climatic  changes. 
Uhey  are  the  ideal  dry  batteries  for 

automobiles,  motor  boats  and  all  elec- 
tric apparatus  requiring  the  use  of  a 

dry  battery. 
Will  positively  live  in  water  six  months 

at  a  time — any  other  dry  battery  under  such 
an  extreme  test  will  go  to  pieces  in  less  than 
a  week.  Write  for  Samples,  Price  List  and 
Descriptive  Circulars  J,  etc. 

LINCOLN  ELECTRIC  CO. 
Lincoln  Bldg.,1  Union  Square,  New YorK 

(Concluded  from  page  572.) 
lations  between  the  United  States  and  this  country  was 
time  like  the  present,  when  their  cementation  requires 
e  most  delicate  tact  and  foresight  on  the  one  hand  and 
ndor  and  firmness  on  the  other.  It  is  satisfactory  to 
ow  that  the  squadron  to  represent  Japan  at  the  memor- le  festival  is  officered  and  manned  by  men  of  the  calibre 
i  have  described.  We  bid  them  godspeed. — The  Japan mes,  Tokyo,  February  28. 

YOU 

CAN 

P  BUILD 
Your  House  Like  This 
.  Just  write  me  personally  and  let  me  tell  you  how  you  can, jnth  my  help,  establish  yourself  in  this  great  modern  con jrete  business.  I  have  helped  thousands  of  men  to  build  their 

vwn  homes  at  the  smallest  possible  expense.  I'll  give  you  the >enefit  of  all  my  experience  and  the  vast  resources  of  the Largest  Concrete  Building  Machine  Plant  in  the  World, 
f      .  iir  »  m      hp     i         and   I'll  write  you 
JUSt  Write  Me  Today  Personally  114-page .„  J    Book  on  Concrete, 
>U0  illustrations,  for  24c  postage  if  you  want  it.  I'll  make ou  my  special  proposition  for  getting  into  this  business, 
ivhich  Pays  Big:  Profits.  Miracle  Concrete  Double  Stagffer- ?d  Air  SpaceB16cks  are  the  only  build ng  material  which  make  a  wall 
ictually  Frost  -  proof,  Moieture- 
aroof ,  Fire-proof,  Vermin-proof, proof  against  heat  and  cold.  Re- 

member, I  will  send  you  a  Miracle Block  Machine  complete  and  a  out- 
it  with  sets  of  molds  for  making  var- ous  faces,  styles  and  sizes  of  Miracle concrete  Building  Blocks  and  send  them 
;o  you  on  90  DAYS'  TRIAL.  Write me  now— today.  Address 
J.  U.  MIRACLE,  President  Miracle  Pressed  Stone  Co. _  657  Wilder  St.,  Minneapolis,  Minn. 

ELECTRICAL  ENGIMMto 
Electrical  Engineers  are  not  looking 

for  work.  The  work  is  looking  for 
them— at  wages  which  leave  a  margin  for 
enjoyment  and  savings.  Write  to-day 
for  our  free  200-page  book  describing 
our  courses  in  Electrical  Engineering. 

IL  ENGINEERING 
The  man  who  can  plan  a  great  trunk 

line,  or  a  vast  park  or  lay  out  a  city  has 
plenty  of  chance  now-a-days  to  prove 
his  worth.  The  opportunity  to  master 
a  money-making  profession  lies  with 
you.  Write  to  us  to-day  for  our 
free  200-page  book  describing  Civil 
Engineering  and  our  60  other  courses. 

There  is  many  a  doctor  and  lawyer 
not  earning  as  much  as  a  good  car- 

penter. There  is  always  demand  for 
skilled  workers.  Master  the  trade  and 
give  yourself  an  independent  position 
in  the  community.  Send  for  our  200- 
page  book  describing  60  correspond- 
ence  courses.    Write  to-day.  

COLLEGE  PREPARATORY"  COURSE 
There  is  a  simple  inex- pensive   way  to  prepare 

yourself  for  entrance  to  res- ident Engineering  Schools 
without  losing  a  moment  of 

ime    from    your    present  work. 
Write  at  once  for  our  200-page 
book  describing  this  course. 

Is  agreeable  work  and  opens  the  way  to 
great  opportunities,  It  will  pay  you 
well,  and  you  can  master  it  at  a  little 
expense.  Write  at  once  and  we  will 
send  you  free  a  200-page  book,  describing 
60  courses  of  instruction. 

STBJJCTURAT  ENGINEjEglNG 
.    Tunnels,   bridges,   canals,  sub- ways are  being  planned  and  con- 

structed by  the  score.    Why  don't you  learn  a  profession  that  will  put  you  ... 
charge  of  a  big  enterprise.    Write  bvithout 
delay  for  our  200-page  book  describing  our 
60  courses,  including  Structural  Drafting  and Engineering.    It  is  free. 

MECHANICAL  ENGIN 

The  Motor  Car  Industry  alone  has  J^=f 
opened  a  new  and  profitable  field  of 
employment  for  thousands  of  me- 

chanical experts.  We  teach  you  by 
mail.  Our  200-page  book  illustrating 
Courses  in  Mechanical  Engineering 
is  free.    Write  to-day. 

AMERICAN  SGH00L°'C0RRESP0NDENGE 
CHICAGO 
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WE  MANUFACTURE  TO  ORDER 

DIES.  TOOLS  AND 

AUTOMATIC  MACHINES 
also  HARDWARE  SPECIALTIES 

and  PATENTED  NOVELTIES 
ESTIMATES  FURNISHED  ON  EXPERT 
MODEL  WORK.  8END  DRAWING  OR 
8AMPLE. 

BOOKLET  FREE.     WRITE  TODAY. 

Stamping  €r  Tool  Co. 
DEP.  C  LA  CROSSE.  WIS. 

EVERY  INVENTOR 

Who  Wants  to  know 

1.  What  are  the  most  profitable 
inventions, 

2.  How  to  perfect  inventions, 

3.  The  first  step  to  take  in 
getting  a  patent, 
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8.  What  protection  a  patent  is, 
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after  he  obtains  it 

10.  How  to  handle  his  patent  to 
get  the  most  money  out  of  it, 

11.  Where  and  at  what  expense  he 
can  have  working  drawings  made 
of  his  invention, 

12.  Where  and  at  what  expense  he 
can  have  models  or  experi- 

mental machines  made, 

should  send  his  questions  to 
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BUREAU, 

Journal  Bldg.      -      -      Chicago,  III. 

EXPERIENCES  OF  AN  AMATEUR  STEAMBOAT  EN- GINEER. 

While  pursuing  my  college  course,  I  managed  to  help 
towards  paying  my  expenses  by  engaging  as  engineer  of  a 
small  excursion  steamer  on  one  of  our  large  inland  lakes, 
during  the  summer  months. 

It  was  during  the  first  month  of  my  service  in  this 
capacity  that  I  made  a  very  humiliating  mistake.  It 
happened  in  this  way:  Early  in  the  season,  the  steamer 
was  engaged  by  a  picnic  party  to  carry  it  up  the  lake, 
leaving  home  at  eight  o'clock  in  the  morning. The  steamer  had  not  been  out  for  .two  days,  and  while 
cooling  the  boiler  down  after  this  previous  trip  I  had 
allowed  the  injector  to  run  until  the  boiler  was  filled  to 
the  safety  valve.  I  did  this  because  of  the  well-known shrinkage  which  takes  place  in  the  water  of  a  vertical 
boiler  while  it  is  cooling — particularly  when  her  tubes  are a  little  leaky.  This  boiler  was  one  of  the  largest  of  the 
ordinary  upright  flush  tubular  boilers  I  have  ever  seen— 
rated  at  150  hp,  it  had  two  hundred  and  eighty -four  iy2-in. tubes. 

But  to  return  to  my  story,  when  the  time  came  to  leave 
the  pier,  and  I  had  received  the  signal  to  back  slowly,  as  a 
last  precaution  I  tried  one  of  the  injectors  to  be  sure  of 
my  water  supply.  It  refused  to  start.  I  tried  all  the  stop 
and  suction  valves,  removed  the  cap  and  examined  the  disk 
of  the  check  valve,  but  could  discover  no  trouble.  I  then 
went  to  the  other  injector  and  proceeded  through  the  same 
operation,  to  no  effect.  This  was  a  strange  coincidence 
and  something  I  had  never  before  known  on  this  boat. 

All  this  time  the  captain  had'  been  signaling  his  im- patience from  the  wheel.  I  finally  sent  a  boy  to  ask  him 
to  come  to  the  engine  room.  He  was  furious,  but  agreed 
that  we  would  better  be  at  our  dock  than  in  the  lake  If 
we  were  to  be  without  boiler  supply.  However,  after  all 
other  means  had  failed,  we  decided  that  we  would  move 
out  from  the  pier  on  my  theory  that  our  intake  supply 
pipes  were  clogged  at  the  boat's  bottom.  As  we  backed from  the  pier  the  engine  suddenly  filled  with  water, 
although  the  glass  showed  only  one  gauge.  As  I  closed  the 
throttle  an  inspiration,  which  was  the  solution  of  my 
troubles,  came  to  me  at  once.  I  sprang  to  the  glass  and 
"blew  it  out."  Sure  enough,  it  filled  to  the  top  after  this 
operation.  I  next  went  to  the  blow-off  and  blew  down to  two  gauges.  I  had  made  the  old  and  dangerous  mistake 
of  steaming  a  boiler  without  making  an  absolute  certainty of  the  water  level. 

It  was  while  running  this  same  boat  that  another  and more  ludicrous  incident  resulted  from  my  carelessness. 
We  had  carried  a  picnic  party  to  a  sandy,  sloping  beach, 

(Continued  on  page  578.) 

LET    ME    SELL  plaining  how 
YOUR  PflTEMg^ 

Patent  Sales  exclusively,  If  you  have  a 
PATENT  for  sale,  call  on,  or  write 

WILLIAM  E.  HOYT 
PATENT  SALES  SPECIALIST 

290  J  Broadway,   New  York  City 

Let  Us  Act  As  Your  Factory 

Wc  have  one  of  the  best  equipped  shops  in  toeUm^dStatea 
and  can  turn  out  your  work  for  you  cheaper  than  vou an 
Possibly  do  it  yourself.  Send  drawings  or  models  for  es  1- mates  on  dies,  tools  and  manufacture  of  your  article  In 

quantities. 
Metal  Specialties  Manufacturing  Co. 
18-24  W.  Randolph  St..  Chicago,  V»  S,  A 
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PATENTS 

SECURED  PROMPTLY  and  with  special 
regard  to  the  Legal  Protection  of  the 
Invention. 

HAND  BOOK  FOR  INVENTORS  AND  MANUFACTURERS  SENT  FREE  UPON  REQUEST. 
Consultation  Free.    No  charge  for  opinion  as  to  the  patentability  and  Commercial  Value  of  Inventors'  Ideas. HIGHEST  REFERENCES  FROM  PROMINENT  MANUFACTURERS 

C.  L.  PARKER,  Patent  Lawyer 
Patents.  Caveats, Trade  Marks,  Copyrights,  Validity  Reports,  Interference  Contests 

Patent  Suits  Conducted  in  All  States 

REFERENCES : — Globe  Machine  and  Stamping  Co.,  Murray  Engineering  Co.,  Morgan  Machine  and  Engineering  Co., 
Berkshire  Specialty  Co.,  Stewart  Window  Shade  Co.,  Macon  Shear  Co.,  Acme  Canopy  Co.,  Lippencott  Pencil  Co.,  Salisbury 
Tire  Association  of  America,  Oakes  Manufacturing  Co.,  By-Products  Co.,  Alabama  Brewing  Co.,  National  Offset  Co.,  Anti- 

septic Supply  Co.,  Richmon<i  Electric  Co.,  Railway  Surface  Contact  Supplies  Co.,  National  Electric  Works. Mr.  Parker  on  November  1, 1903,  after  having  been  a  member  of  the  Examining  Corps  of  the  U.  S.  Patent  Office  for 
over  five  years,  resigned  his  position  as  Examiner  to  take  up  the  practice  of  Patent  Law. 

Address  210  Dietz  Building WASHINGTON,  D.  C 

PATENTS 
THAT  PROTECT 

AND  PAY 
WATSON  E.  COLEMAN 

Registered  Patent  Attorney 
626  F  Street,  N.  W.  WASHINGTON,  D.  C. 

Advice  Free;  Hippest  References;  Best  Service. 

I  Can  Sell  Your  Patent 

My  new  method  brings  quick  results. 
Send  for  booklet. 

O.  J.  HAEGLER, 
21  So.  Broad  St.,  Philadelphia,  Pa. 

PATENTS  that  PROTECT— Our  3  books  for  Inventors  mailed  on  receipt  of  6  cts.  stamps 
R,S.  &  A.  B.LACEY,  Washington, O.C.  Estab.1869. 

We  give  you  proof  of  the  money  value  of  the 
patents  we  procure.— L.  &  L. 

Special  Machinery  and  Models 
We  make  Models,  Perfect  Inventions  and  Experimental 
Machinery.  Our  shop,  with  its  splendid  equipment,  is 
at  your  service.  When  you  are  ready  to  have  that  model 
or  experimental  machine  made,  send  us  drawing  or 
sketch  and  write  us  for  estimates. 

Emp 
ire  Machine  Works,  ?}T°T  3d  Avenuc- 

PITTSBURG,  PA. 

MODELS  and  GEARS 
INVENTIONS  PERFECTED 

Catalogs  Free 
UNION  MODEL  WORKS,  191  South  Clark  St.,  Chicago.  III. 

Hints  for  Inventors 

By  DR.  ROBERT  GRIMSHAW,  M.  E. 

The  Celebrated  Writer  on  Technical  Subjects. 

The  most  valuable  work  for  inventors  ever  published. 
Contains  information  concerning  450  inventions  for 
which  there  is  an  actual  present  demand,  compiled  from 
replies  to  letters  sent  to  prominent  manufacturers  ask- ing what  Inventions  ttmy  actually  need  in  their  works. 
There  are  also  important  chapters  on  Perfecting  and 
Developing  Inventions,  Selling  Patents,  Etc.  The  book 
is  a  veritable  cyclopedia  of  valuable  information  for  in- 

ventors. ' 
FREE  TO  YOU 

We  will  send  this  valuable  160-page  book  free  to  you 
sis  a  premium  for  one  year's  subscription  ($1.00)  to 

INVENTOR 

INVENTOB  is  a  popular  illustrated  technical  month- ly magazine,  devoted  to  the  Interests  of  inventors.  It 
contains  entertaining  accounts  of  what  inventors  are 
doing,  notes  as  to  new  and  interesting  discoveries,  sug- gestions as  to  how  to  turn  inventions  into  money,  hints 
as  to  present  opportunities  for  inventors,  decisions  in 
patent  cases  and,  in  fact,  everything  of  interest  to  in- 

ventors. Send  us  $1.00  to-day  by  registered  letter  or 
P.  O.  Order  and  we  will  send  you  "Hints  for  Inventors," postpaid,  by  return  mail  and  INVENTOR  for  twelve months.  Address, 

INVENTOR  PUBLISHING  CO. 
84  Broad  Exchange  Bldtf.,  Boston,  Mass. 

50,000  inventors  read  INVENTOB 

SPECIAL  MACHINERY 
We  design  and  build  special  machinery  to 
order  in  any  quantity  desired.    Cut  gearing. 

CRARY   MACHINE  WORKS 
35-41  Indiana  Street,  Chicago 

PATENTS 
 3  3    J  *  1  3   a    tiniTii  a  t*  -r*  , illustrated  and  described 

ONE  MILLION  DOLLARS 

GUARANTEED.  PATENTS  SECURED  OR  FEE  RETURNED, 
Send  model  or  sketch  for  free  report  as  to  Patentability.  Send 
for  finest  publications  ever  issued  for  free  distribution  "HOW  TO 
OBTAIN  A  PATENT",  with  100  MECHANICAL  MOVEMENTS 

and  "WHAT  TO  INVENT",  containing  valuable  LIST  OF  INVENTIONS  WANTED. 
offered  for  one  invention.  $16,000  for  others.  Patents 
advertised  free  in  "WORLD'S  PROGRESS."    Copy  free. 

EVANS,  W1LKEN8  &  CO. 
New  York  Offices: 

132  Ni«99u  Street,  New  York,  N.  Y. 
Main  Offices:  615  F  Street  N.  W., 

Washington,  D.  C. 
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REFERENCES: 
American  National  Bank, 

Washington,  D.  C. 
Popular  Mechanics, 

Chicago,  111. 
Little  Giant  Hay  Press  Co., 

Dallas,  Texas. 
Gray  Lithograph  Co., 

New  York  City,  N.  Y. 

"PATENTS" 
GUARANTEED 

^"Protect  Your  Idea!  Guide  Book  FREE.  Send  sketches and  description  of  invention  for  FREE  SEARCH  of  Patent  Office 
Records  and  Report  as  to  patentability.  Highest  references. 
E.  E.  VROOMAN,  gff?r$J^^ 

INVENTOR'S  GUIDE 
 free  

CONTAINING  c 
200  References, 
What  and  How  to  Invent, 
Money  in  Patents,  etc. 

PATENTS 

prepared  by  Electrical  and  Me- 
chanical Engineers  who  are  ex- 

perts on  Patent  Law  are  valuable 
and  salable.   They  carry  prestige  with 
them.     Would-be   infringers  respect them.   These  experts  go  to  the  heart  of 

your  invention.   'I  hey  are  specialists  in  ma- chine  design  and   manufacturing  prob- 
lems.   They  are  not  simply  lawyers. 

They  know  just  what  has  been  done  by 
others  in  similar  inventions,  what  claims 
would  be  allowable  but  worthless,  and 
how  to  frame  iron-clad  allowable  claims 
which  absolutely  protect.    Being  extert 
mechanics  your  invention  is  fully  under- 

stood at  a  glance  and  all  its  possibilities. 
Every  Automobile,  Gas  Engine,  Trans- mission and  Ignition  Patent  ever  issued 

is  on  file  at  their  fingertips  and  constant reference  makes  each  an  old  friend. 
Food-thought  for  those  interested  in these  lines. 

This  expert  service  costs  you  no  more 
than  that  rendered  by  the  crowd  of 
clerks  in  most  "Patent  Mills"  with their  printed  forms,  etc.  None  but  tbe 
brain -sick  fail  to  appreciate  the  value of  expert  individual  attention to  their  cases. 

Advice  by  mail  is  free. 
Spnd  sketch  for  opinion  of  patent ability  and  cost. 

Engineering  Patents  Co. 
146  west  56th  street 

New  York  City 

TXTT7rZXTT*  ing?  "how  and  what  to  invent*' 
XlN  V  HI  IN  JL  and  "HOW  TO  OBTAIN  PATENTS" explained  FREE.    CHESTER  W. 
BROWN.  Patent  Attorney,  996  F  Street,  Washington,  D.  C. 

"Thoughts  That  Pay 

99 

Do  you  know  that  you  have  them? 
Your  ideas  may  bring  you  a  for= 

tune  if  properly  protected. 

Patent  What  Yon  Invent 

New  book  telling  what  to  Invent  and  how 
to  obtain  a  Patent,  sent  FREE. 
$1,000,000  offered  for  one  in- vention. 
Send  sketch  for  free  report  as  to  patent- ability. 
Patent  obtained  or  fee  returned. 
Patents  advertised,  for  sale,  free. 
WOODWARD  &  CHANDLEE 

Patent  Attorneys 
1255  F  Street       WASHINGTON,  D.  0. 

PATENTS  SOLD 

ON  COMMISSION 
If  you  wish  to  buy  or  sell  a  patent  write  for  my  booklet  "Hov 
to  Sell  a  Patent"  or  my  list  of  patents  for  sale. 

E.  L.  PERKINS,  President  Inventors'  Exchange 
B4  Broad  Street  BOSTON,  MASS 

ATENTS P 
Valuable  Book  on  Patents  FREE.  Tells  how  to  secure 

m  them  at  low  cost.    How  to  sell  a  Patent  and  What  to Invent  for  Profit.  Gives  Mechanical  Movements  in* 
valuable  to  Inventors.  Full  of  Money-Making  Patent  Informs* 
lion.  NEW  BOOK  FREE  to  all  who  write.  ™^ 0'MEARA  &  BROCK, 
018  F.  STREET. 

Patent  Attys., 
WASHINGTON, D.  0. 

(Continued  from  page  574) 
and  had  transported  them  by  means  of  small  boats  to  the 
shore  while  the  steamer  swung  at  anchor  a  few  hundred 
yards  away,  awaiting  their  pleasure.  Only  the  crew  of  the 
engine  room  was  left  on  board,  the  rest  being  with  the 
picnickers  on  shore. 

The  operation  of  cleaning  the  tubes  of  this  boiler  was  a 
very  strenuous  one,  entailing  the  necessity  of  letting  down 
the  stack  and  using  a  long  scraper  from  an  uncomfortable 
position  on  the  top  head  of  the  boiler.  To  avoid  this  as 
much  as  possible  I  had  improvised  a  blower  to  be  used 
through  the  fire-box  door.  Thus  the  banking  of  the  fires while  laying  off  shore  presented  an  opportunity  to  get  at 
the  tubes  with  good  dry  steam.  I  had  not  noticed  that  a 
stiff  breeze  was  blowing  directly  in  shore.  As  the  soot 
accumulation  from  twelve  feet  of  a  1%-in.  tube  shot  toward the  shore  we  in  the  engine  room  were  too  busy  to  notice 
that  it  settled  directly  on  the  white  linen  of  the  table- cloths and  shirtwaists  dotting  the  beach.  As  we  shifted 
the  blower  the  third,  fourth  and  fifth  tubes  in  rapid  succes- sion were  relieved  of  large  quantities  of  soot,  which  all 
went  the  same  way.  The  racket  of  the  escaping  steam 
drowned  all  outside  noises,  and  not  until  a  boat  from  shore 
arrived  and  a  man  shouted  in  my  ear  did  I  discover  the 
damage  being  done.  It  was  a  most  laughable  experience, 
but  I  certainly  did  not  see  the  funny  side  until  some  time 
after.  Indeed,  the  homeward  trip  was  a  very  solemn  one 
for  the  engineer. — Contributed  by  L.  T.  W.,  Chicago. 

Patterns,  Models,  Inventions  Perfected  my  Specialty. 
Can  develop  your  inventions  and  manufacture  same  at 
lowest  cost.  Send  sketch  or  rough  model  for  estimate. 
Prompt  attention  given  all  orders. 
ROBT.  D.  SIMPSON,  1 70  W.  Long  St.,  Columbus,  Ohio 

ATENTS 
PROTECT  YOUR  IDEAS 
Send  for  Inventor's  Primer. 
NO  PATENT,  NO  FEE. D 

Patent  Advertised  FREE. 

I    MHO  B.  STEVENS  &  C0.9  E8iaShed 885  Fourteenth  St.,  WASHINGTON,  IJ.  C 
Branches  at  Chicago,  Cleveland.  Detroit. 

PATENTS 

Careful  attention  given  to  the  prosecution  of  business  D»f°r' 
the  patent  office.  Patents  procured  and  no  attorney  fee  cali«*« 
for  until  patent  is  allowed.  (23  years  experience.)  Write for  '•Inventor's  Guide."  Address 

FranKlin  H.  Hough 
Atlantic  Building.    Washington,  D.  C. 
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Mullins 

Pressed  Steel  Boats 

Are  the  Fastest  and  Safest  Boats  Built 
They  are  built  of  smooth,  pressed  steel  plates,  with  air  chambers  in  each  end 

like  a  lifeboat.  The  smooth,  steel  hull  has  handsome  lines,  and  glides  through 
the  water  with  the  least  possible  resistance— they  are  faster,  more  durable  and 
safer — they  don't  crack,  leak,  dry  out,  or  sink,  and  are  elegant  in  design  and  finish. The  Mullins  Steel  Motor  Boats  have  revolutionized  motor  boat  building,  and 
are  superior  in  every  way  to  wooden  motor  boats.  They  are  equipped  with 
Mullins  Reversible  Engines,  so  simple  in  construction,  and  so  dependable  that 
a  boy  can  run  them,  and  the  Mullins  Improved  Underwater  Exhaust,  which 
makes  them  absolutely  noiseless.  Every  boat  is  absolutely  guaranteed. 

THE  W.  H.  MULXINS  CO..  151  Franklin  St.,  SALEM,  OHIO. 

\V     .^^^  By  the  Brooks  Svstemm 1  I  \  By  the  Brooks  System 
\\J  °f  fu"  size  patterns  and 

illustrated  instructions. 
Patterns  of  all  Rowboats  and 

Canoes,  $1,50  to  $2.  Launches 
Sailboats,  20  feet  and  under, 

$4  to  $  5 .   From  21  to  30  feet  inclu- 
sive, $5  to  $10. 

We  sell  frames  with  patterns  to  finish  for 
less  than  it  costs  others  to  manufacture. 
$1 5,  Price  of  16  ft.  launch  frame  (No.  5)  com- 

plete with  patterns  and  instructions  to  finish. 
$20,  Price  of  22  ft.  speed  launch  frame  (No. 

15)  complete  with  patterns  and  instructions  to 
finish. 

21,311  inexpe- 
rienced people 

built  boats  last 
year.  Why  not  you 
Free  Illustrated  Catalogue  quotes  prices  on 

other  patterns,  knock  down 
frames  with  patterns  to  fin- 

ish, and  complete  knock 
down  boats— launches- 
sailboats— rowboats  and mm 

Satisfaction  guaranteed 
or  money  refunded. 

BROOKS  BOAT  MFG.  CO. Originator!  of  th.  Pattern  Sjrt.m  of  Boat  Bnildinf 
3705  Ship  St.,  Saginaw,  Mich.,  U.  S.  A. 

—  HIAWATHA  CANOB8-- 

STRONG,  FINE  MODELS.  ELEGANT  DURABLE  FINISH. 
"They  are  all  that  a  good  canoe  should  be."  THE  CHEAPEST GOOD  CANOE  EVER  BUILT.  Write  at  once  for  prices  and  catalog. 

WOLVERINE  CANOE  CO.,  17  E.  Congress  St.  DETROIT,  MICHIGAN 

Best  grade  cedar  canoe  for $20 
Best  grade  of  Cedar  Canoe  for  $20.00.  We  sell  direct,  saving 
you  $20.00  on  a  canoe.  All  canoes  cedar  and  copper  fastened. We  make  all  sizes  and  styles,  also  power  canoes.  Write 
for  free  catalogue  giving  prices  with  retailers'  profit  cut  out. We  are  the  largest  manufacturers  of  canoes  in  the  world. DETROIT  BOAT  CO.,       156  Bellevue  Ave.,  Detroit,  Mich. 

Build  It  Yourself 
See  First  and  Pay  Afterwards 

On  the  Easy  Payment  Plan ■  ■  i^khlb  m  ■■ 
Get  Pioneer  Perfect 

Frames  now— finish 
your  boat  in  season 
and  pay  as  you  build. That's  the  fair  way 
—the  square  way— the  Pioneer  way. 

We  know  that  Pio- neer Perfect  Frames are  honestly  made, 
that  they  supply  the *'hard  part"  finished 

complete  and  off  your 
ind.that  they  save  you 
>thirds  the  boatbuild- 

ers'  prices  and  nine-tenths 
f  freight  charges— but  you i't  know  it— although  you 

are  entitled  to— so— We  meet  you  more  than  half  way 
—we  ask  you  to  pay  only  part  down — that  is  your  guar- antee that  Pioneer  Perfect  Frames  are  all  we  claim 
and  that  you  will  be  successful  with  them. 

Pioneer  Perfect  Frames 
include  perfect  parts,  fitted,  tested,  set  up  complete  by  our 
boatbuilders,  then  knocked  down  for  shipment— you  have 
merely  to  reassemble  them— only  common  tools  needed.  Pat- terns and  instructions  for  finishing  absolutely  free  with 
frames.  Or.if  you  want  to  buil  d  your  boat  complete.get  a  set  of 
Pioneer  Guaranteed  Patterns — Try  them  30  Days If  they  are  not  all  we  claim,  simple,  easy  to  follow  and thoroughly  practical,  just  return  them  and  get  your  money 
back  without  question.  Start  now— build  your  boat  in  your spare  hours  before  spring. 

Write  today  for  free  booklet,  or  send  25c  for  t>igr  100-page  9x12  book on  boatbuilding.  Prices,  descriptions  and  300  illustrations  of  40  styles 
of  boats  you  can  build,  engines,  fittings,  etc.,  and  other  practical  in- 

formation.   Your  quarter  back  if  you're  not  more  than  satisfied. Pioneer  Boat  &  Pattern  Co.  Wharf  94,  Bay  City,  Mich. 

two- 

MAKE  A  MOTOR  BOAT  OF 
ANY  BOAT  IN  5  MINUTE,S 

Here's  a  little  2  h.  p.  marine 
motor  (40  lbs.  complete)  that  you 
can  attach  to  the  stern  post  of 
your  boat  in  5  minutes  without 
any  tools.  Drives  an  18-ft.  row boat  7  miles  per  hour  (runs  8 
hours  on  one  gallon  gasoline). 
Can  be  detached  from  boat  just 
as  quickly  and  stored  in  box  in 
which  it  is  carried.  Simplest 
motor  made— does  not  get  out 
of  order. 
Write   for  catalog  with  full description  and  price. 

MARINE   MOTOR  CO. WATERMAN 
1507  Fort  St.  West,  Detroit,  Mich. 
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WHY  NOT  BUY  AT^WHOLESALE  PRICES? 

AND  SAVE  MONEY  ON  EVERYTHING.—  ^^"J^ffi*  SSfSSSSff illustrated,  described  and  priced  in  our  Big  New  Catalogue  No.  93. 
It  contains  a  larger  variety  of  mechanics' tools  of  all  kinds  at  lower  prices  than  heretofore shown  in  any  catalogue  ever  published.  No  mechanic  can  afford  to  be  without  this  up-to-date 

Buyer's  Guide,  for  we  sell  at  wholesale  prices  in  small  quantities  as  well  as  large. Opposite  each  article  in  the  catalogue  is  the  low  price  at  which  we  sell  it,  the  Lowest 
Price  for  which  it  can  be  bought  in  any  store,  big  or  little,  in  this  or  any  country  on  the  globe. 

You  will  spend  hours  of  interest  over  its  pages;  you  will  marvel  at  the  wonderful  variety,  all 
complete  in  one  big  book.  It  makes  buying  pleasant  as  well  as  profitable,  no  matter  where 
you  live.  This  catalogue  costs  us  $1.00  to  print,  but  is  sent  postpaid  Free  of  Charge  to  all 
who  ask  for  it  in  good  faith. 
WRITP  POP  IT  TO.nAV  We  will  send  you  our  Premium  List,  containing  100  valuable nauu  rua  ii  ivj  uni.  and  useful  articles  given  away  FBl!;E.  Also  our  Grocery List,  showing  how  you  can  Bave  one-third  on  your  living  expenses. 
WP  ̂ PI  I  DPI  IARI  P  fiOOn^  ONI  Y  B"y  of  us  and  secure  Best  Goods  at  Lowest WE  oCLL  KcLIADLC  UUUUd  UNL Y  .— Pr£ea;  Prompt  shipments,  Low  Freight  and Express  rates,  and  a  square  deal  every  time.  We  guarantee  satisfaction  or  refund  your 
money.    We  also  guarantee  safe  delivery  of  all  goods  ordered  of  us. 

This  700  Page  Catalogue  Free 
WHITE,  VAN  GLAHN  &  CO.    :  : 

The  Oldest  Mail  Order  House  in  America. 

•  30  Chatham  Square •  New  York  City. 
Established  1816. 

Diamonds  on  Credit 

20°/o  Down;  10°/o  A  Month 
Only  Diamonds  of  striking  brilliance, 
pure  color,  perfect  cut  and  polish 
are  sold  by  Lyon  Co.  Every  gem 
is  guaranteed  and  may  be  exchanged 
any  time  at  full  value.  By  importing 
Diamonds  in  the  rough  we  save  the 
enormous  duties  imposed  on  polished 
stones.  We  import,  cut,  polish,  and  sell 
at  wholesale  prices,  on  terms  of  credit. 
This  saves  you  middlemen's  profits.  If 
your  dealer  can  duplicate  at  our  price 
the  diamond  you  choose,  we  will  take 
it  back  and  refund  your  money.  Our 
Illustrated  Catalogue  is  rich  in  diamond 
information.    Write  for  number  3 

ESTABLISHED  1843 
J.  M.  LYON  &  CO. 

71-73  Nassau  St.,  New  Yor*k  A 

SLIDING  FURNITURE  SHOES 
Do  not  wear  holes  in  carpets  nor  scratch  floors  as 

casters  do.  Write  today  for  particulars  and  OFFER TO  AGENTS. 
FAIR  MFG.  CO..  933  5th  Street,  Racine,  Wis. 

Let  us  send  you  tes- 
timonials from  people  who 

are  using  them.  _  16-18-21-25  and  30 footers  at  proportionate  prices.  Boats  and  engines  guar- anteed one  year.  » Shipment  made  the  day  we  receive  order. 
Motor  the  simplest  made,  starts  without  cranking,  anyone 
can  operate  them.  We  are  the  largest  builders  of  pleas- ure boats  In  the  world  and  sell  direct  to  user.  >  Free  catalog. 
DETROIT  BOAT  CO.   1271  Jefferson  Ave.,  Detroit.  Mich. 

SMALL  DISTILLERIES  COST  $200.— From  the  best  in- formation we  have  been  able  to  secure  the  inference  has 
been  that  it  would  not  be  profitable  to  manufacture  de- natured alcohol  in  a  small  way.  That  there  are  as  many 
as  1,000  distilleries  in  the  country  whose  daily  capacity  is 
less  than  30  gal.  each,  will  cause  surprise.  This  is  what 
Internal-Revenue  Commissioner  Yerkes  says: 

"Having  absolutely  nothing  to  base  an  estimate  upon,  it Is  not  possible  for  me  to  make  an  estimate  as  to  the  quan- tity of  denatured  alcohol  that  will  be  consumed  in  that 
way.  No  formal  applications  have  as  yet  been  made  by 
distilleries  for  approval  of  denaturing  bonded  warehouses. 
Such  applications  could  not  be  filed  for  the  reason  that  the 
proper  blanks  have  not  as  yet  been  placed  in  the  hands 
of  collectors.  At  present  there  are  forty  distilleries  in  the 
United  States  manufacturing  what  might  be  termed  com- 

mercial alcohol." In  reply  to  a  criticism  of  the  law  on  the  ground  that 
regular  distilleries  only  can  engage  in  the  manufacture  of 
denatured  alcohol,  enabling  the  whisky  trust  to  secure 
practically  a  monopoly,  Mr.  Yerkes  said: 

"This  office  knows  of  no  process  by  which  alcohol  can be  manufactured  except  by  distillation,  and  as  regular  dis- tilleries are  the  only  kind  recognized  by  the  law,  alcohol 
manufactured  under  the  supervision  of  this  department 
must  be  manufactured  at  regular  distilleries.  There  are 
absolutely  no  limitations  as  to  the  size  of  a  distillery  that 
can  be  operated  under  the  law.  There  are  over  1,000 
distilleries  in  operation  now,  at  each  of  which  the  daily 
spirit  producing  capacity  is  less  than  30  gal.  Many  of 
these  were  set  up  on  an  outlay  of  less  than  $200.  So  far 
as  the  internal-revenue  laws  are  concerned,  either  In 
theory  or  practice,  the  smallest  and  crudest  distillery  can 
produce  alcohol,  if  as  a  business  proposition  it  is  deemed 
advisable  to  do  so.  The  small  distilleries  have  always 
been  treated  by  this  department  with  the  same  considera- tion as  the  larger  ones. 

"If  a  farmer  or  other  person  desires  to  go  into  the  busi- 
ness of  manufacturing  denatured  alcohol,  at  a  plant  how- ever small,  he  will  be  required  to  construct  his  plant  in 

the  manner  prescribed  by  the  general  laws  and  regulations. 
He  will  be  required  to  give  a  bond,  the  effect  of  which  is 
to  prevent  him  from  defrauding  the  government  of  the 
tax  on  any  distilled  spirits  produced  by  him.  He  will  be 
required  to  establish  a  distillery  warehouse;  to  deposit 
the  spirits  produced  by  him  in  this  warehouse;  to  estab- lish a  denaturing  bonded  warehouse,  and  to  tax  pay  or 
denature,  just  as  he  may  wish,  the  alcohol  produced  by 
him.  All  of  this  will  be  done  under  governmental  super- 

vision, but  the  government  pays  for  this  supervision.  The 
(Continued  on  page  582) 

•DON'T 

CALL THE 

PLUMBER 

every  time  you  need  a  little  sol-§ 
deringdone.  DO  IT  YOURSELF. 
Our  little  book  "Brazing  and  Sol- 

dering" gives  you  all  the  in- formation you  need.  Cut 
the  Plumber's  bill  out. 25  cts.  postpaid 

THE  DERRY-COLLARD  CO. 
109  Liberty  St.,  Room  1008,  New  York 

MONEY  MADE  EASILY 
Good  Agents  find  it  easy  making  a  comfortable  income  selling 

PHOTO 
KNIVES  of 

QUALITY Blades  are  forged  from  razor  steel.    Every  knife  is  guaranteed. 
We  place  your  photo,  name  or  emblem  under  transparent  handle. EXCLUSIVE  TERRITORY  TO  AGENTS. 
Write  us  for  terms  and  photos  of  sample  case  today. 

CANTM  CUTLERY  COMPANY,         1294  West  1Mb  Street,        CANTON,  Ofllf 
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ABSOLUTELY  NO  CHARGE 

ON  YOUR  FIRST  SUIT  ORDER 
For  An  Extra  Pair  of 

TROUSERS 
Made  to  Order  from 

Same  Cloth 
as  Suit  and 
a  Stylish 

FANCY 

VEST 
Besides  we  will 
send  them  in 
one  of  our  pat- ented SlTlT 
CASES  thereby 
insuring  gar- ments delivered 
to  you  clean  and without  wrinkles. 

Our  Suits  Are  Made 
from  latest  patterns  of  wool  and 
worsted  cloths.  Cut  and  tailored  to 
fit  perfectly  at  $10,  $12,  $14  and 
$16.  They  are  superior  in  quality, 
tailoring  and  fit  to  those  made  by 
other  firms  at  double  the  price.  Our 
tailoring  is  cut  after  the  well  known 
Fifth  Avenue  fashions,  which  are  su- 

perior to  all.  Let  us  send  you  our  la- test samples.  They  are  free  and  you 
will  be  under  no  obligation  to  order, 
unless  you  are  well  pleased. 

The  Fifth  Avenue  Tailors, 
559   Keener  Bldg  ,  Chicago,  HI. 

Reference:  Royal  Trust  Bank,  Capital  and  Surplus 
11,000,000. 

"We  Analyze  Everything EXPERT  WORK  AND  MANUFACTURING 
PROBLEMS  A  SPECIALTY 

99 

The  Bryant-Miner  Laboratories 
555=357  Dearborn  Street  CHICAGO 

Plumbing  Supplies 
Direct  to  the  Consumer  at 

Wholesale  Prices 

We  can  furnish  you  anything 
desired  in  plumbing  material. 
Send  us  a  list  of  your  wants 
and  we  will  at  once  convince 
you.  Our  stock  is  always  com- 

plete with  latest  designs,  high 
grade  material.  Large  or  small  orders  receive  prompt 
attention.    You  can  also  save  the  plumber's  profit 

Steel  Roofing,  $1.50  for  100  sq.  feet 

At  this  price  we  furnish  our  No. 
16  flat  steel  roofing,  each  sheet  24  x 
24  in.  Corrugated  sheets  22  x  24  in., 
$1.75 ;  at  25  cents  additional  we  fur- 

nish sheets  6,  7  and  _8  feet  long. 

Brick  Siding,  only  $1 ,95  for  100  sq.  feet 
Just  the  thing  for  stores, 

houses,  churches,  hotels,  barns, 
etc.  Easily  put  on.  Made  of 
semi-hardened  steel,  looks  like 
brick,  decreases  fire  liability.  All 
roofing  painted  red  on  both  sides. 

We  carry  pipe,  fittings,  valves,  nails,  radiators,  heaters, 
etc.  Write  for  free  illustrated  catalog  No.  35. 

Central  Machinery  (&>  Supply  Co. 
S47-SS9  STATE  STREET  CHICAGO,  ILL. 

WILLIAMS 
VENTILATING 

WINDOW- SASH 

FASTENERS 
Insures  summer  time  comfort  and  safety  from 
intruders.  Ventilates  window  from  top  or  bot- 

tom, or  both.  Impossible  to  open  window  from 
outside  when  adjusted  for  ventilation.  Anyone 
can  attach.  Ask  your  Hardware  dealer  for 
Williams'  Ventilating  WindoivSaskFastener, or  send  50  cents  for  prepaid  sample.  Write  on 
letterhead,  which  shows  you  are  either  archi- tect or  contractor,  and  we  will  send  sample  free. 

STAMPING  CO,, 
325  Babcock.  St., 

Buffalo,  N.  T. 
WILLIAMS'  METAL 

Plumbing  Supplies 
AT  WHOLESALE 
If  you  need  anything  In  my  line, 

and  wish  to 
Save  Money 

on  every  article,  write  for  my  free 
illustrated  Catalog.  Shipments 
promptly  made  from  a  very  com- plete stock  of  new  latest  pattern 
goods.  Small  orders  are  as  care- fully handled  as  large  ones. 

B.  P.  KAROL,  235  W.  Harrison  St.,  Chicago,  III. 

Please  Mention  Popular  Mechanics 



582  POPVLAB  MECHANICS  ADVERTISING  SECTION 

Make 

Your  Money 

EARN  MONEY 
Fortunes  are  being  made  by  those  who  know  how, 

when  and  where  to  invest. 
We  have  learned  through  years  of  experience  to 

know  a  good  investment. 
Any  enterprise  having  a  large  demand  for  products of  its  kind  seldom  fails  to  succeed  and  make  big 

money  for  the  stockholders. 
Providing,  the  company  is  organized  right,  has 

good  management  and  honest  men  in  control. 
Under  these  favorable  conditions,  if  you  can  buy 

stock  in  a  company  at  a  low  price,  while  they  are 
building  up  the  business,  you  are  almost  sure  to 
make  good  money. 
We  offer  an  exceptional  opportunity  right  now  in 

the  Kansas  Co-operative  Refining  Co.,  of  Chanute, Kansas. 
It  is  a  strictly  independent  and  co-operative  enter- 

prise and  wben  the  refinery  is  fully  completed  it  is 
expected  to  be  one  of  the  largest  and  most  modern 
refineries  in  the  Southwest. 
The  refinery  is  partially  completed.  The  com- 

pany has  been  refining  and  shipping  oil  for  the  past 
two  months,  and  can  only  begin  to  fill. its  orders. 
The  enormous  demand  is  forcing  the  work  of 

enlargement.  Money  is  needed  at  once  to  do  this 
and  buy  more  tank  cars. 

In  order  to  do  this  with  the  least  possible  delay, 
we  have  decided  to  offer  a  small  allotment  of  shares 
at  15  cents,  although  the  price  ought  to  be  50  cents 
or  over  right  now. 

Buy  This  Stock  Now  at 
15  Cents  a  Share. 

PAR  VALUE,  $1,00. 
It  should  prove  the  banner  investment  of  your  life. 

Installment  payments,  if  desired. 
No  other  business  in  the  world,  in  my  opinion, 

shows  such  enormous  profits  and  at  the  same  time 
such  almost  absolute  safety,  as  the  oil  refining  busi- ness. 

You  can  buy  this  stock  now  at  such  a  very  low 
price  that  your  chances  are  good  to  make  a  profit 
of  at  least  50  to  100  per  cent  within  a  very  short 
time,  and  we  honestly  believe  that  within  a  reason- 

able time  you  will  see  this  stock  selling  at  a  price 
that  will  show  a  profit  of  400  to  500  per  cent. 

It  will  pay  you  to  investigate  this  money  making 
enterprise. 

Send  at  once  for  large  illustrated  descriptive  book 
showing  improvements  and  giving  full  detailed  infor- mation. 
We  will  also  send  you  a  large  panoramic  picture 

of  the  refinery  made  from  actual  photographs  taken 
on  the  spot.  Address, 

J.  D.  MEIDINGER,  Secy. 
461  Gaff  Building  CHICAGO.  ILL. 

— —  35,000  MEN  WILL  BE  EMPLOYED  AT  — 

MONTHLY  ̂ j^^J^^y  PAYMENTS THE  GREAT  STEEL  CITY 

APPERSON  &  VALLETTE,  Agents 
85  DEARBORN  STREET  CHICAGO 
Gary  will  be  one  of  the  manufacturing  centers  of  the  world. 

Best  business  and  residence  lots  $125  to  $500, 

Star  Spraying  Machines 
For  Whitewashing,  Painting, 
Spraying  of  Insecticides* 

Etc.,  Etc. 
U  DIFFERENT  STYLES  AND  SIZES 

Write  for  Prices  and  Catalogue  "H" 
STAR  BRASS  WORKS  ,  Sole  Manufacturers 

12-14  S.  Jefferson  St..  CHICAGO 

I  Will  Make  You 

Prosperous 
If  you  are  honest  and  ambitious  write  me 

today.    No  matter  where  you  live  or  what 
your  occupation.  I  will  teach  you  the  Real if  Estate  business  by  mail,  appoint  you  Special 

|i  Representative  of  my  Company  in  your  town, <►■>  start  you  in  a  profitable  business  of  your  own, 
'  and  help  you  make  big  money  at  once,  tnusual opportunity  for  men  without  capital  to  become 
ndependent  for  life.  Valuable  book  and  foil  par- ticulars free.  Write  today.  Address  nearest  office. 
NATIONAL  CO-OPERATIVE  REALTY  COMPANY 

1181  Athenaeum  Building.  CHICAGO 
-   1181  Maryland  Bldg.  Washington.  D.C. 

Ed w.  It.  Harden  *>-"°  — 
MOVING  PICTURE  MACHINES 

STEREOPTICONS You  Can  Hake 
BIG  MONET 

Entertaining  the  Public. 
Nothing  affords  better  oppor- tunities for  men  with  small 

capital.    We  start  you,  furnish- 
  ing  complete  outfits  and  explicit  j •  /  instructions  at  a  surprisingly 

THE  FIELD  IS  LARGE  low  cost- comprising  the  regular  theatre  and  lecture  circuit,  also  local  fields  in  Churches,  | 
Public  Schools,  Lodges  and  General  Public  Gatherings.    Our  Entertainment 
Supply  Catalogue  and  special  offer  fully  explains  everything.   Sent  Free,  \ 
CHICAGO  PROJECTING  CO.,  225  Dearborn  Street,  Dept.  4  Chicago. 

(Continued  from  page  580.) 
manufacturer  of  alcohol  does  not  bear  one  cent  of  it. 
There  is  no  objection  to  a  farmer  manufacturing  his  alcohol 
in  'his  back  yard'  provided  he  wants  to  establish  a  dis- tillery there.  If  you  will  take  the  trouble  to  investigate 
you  will  find,  in  my  opinion,  that  the  laws  and  regulations 
relating  to  the  manufacture  of  alcohol  in  Germany  do  not 
differ  to  any  great  extent  from  the  laws  and  regulations 
in  this  country." 
THOUGHT  HE  WAS  SMOKE  INSPECTOR  The  fol- 

lowing experience  is  related  in  Power  by  a  young  engineer 
who  was  making  a  study  of  fuels.  In  the  course  of  his 
investigations  he  wandered  into  a  power  plant  in  Cleveland, 
and  this  is  what  he  went  up  against: 

"An'  ye'r  one  of  the  new  batch  o'  young  fellers  that's 
drawin'  a  fat  pay  fer  pokin'  yer  nose  into  others'  busi- 

ness? Do  ye  think  I'm  makin'  smoke  fer  the  fun  of  It? It  was  only  yesterday  that  one  of  the  old  crowd  was  here, 
an'  I  told  him,  and  ye  can  smoke  it  in  yer  pipe,  too,  'If 
ye  want  smokeless  firin',  jist  bring  on  yer  steamless 
ingin.'  Then  the  chump  begin  to  talk  about  the  British 
terminal  unicks  that  was  going  up  the  stack  doin'  no 
good  to  anybody,  but  makin'  everybody  swearin'  mad. Then  he  says  to  me,  'Jist  let  some  wind  in  above  the 
grates,  and  ye  won't  make  any  smoke — anyhow,  not  much.' An'  I  says  to  him,  'An'  ye'll  see  the  pinter  on  the  fog 
clock  goin'  back  from  the  150  mark  without  bein'  told,  if (Continued  on  page  585.) 

Dynamo- Motor  $3.50 [A  Dynamo  and  Motor  in  One] 
Aa  a  dynamo  It  will  light  four  6-c.p. 

lamps  easily;  operate  induction  coil*; 
charge  storage  batteries;  decompose  water; 
electroplate,  etc.  As  a  motor  will  operate 
sewing  machino,  jewelers'  lathe,  emery wheel,  circular  saw,  advertising  device*, and  other  useful  appliances. 
New  Model  Motor,  65c,  postage  20c. 

A  fine  new  motor  at  a  bargain.  Send  stamp for  new  catalog. 

ARROW  ELECTRIC  CO..  103  S.  Canal  St.,  Chieai*,  III- 
OUR  PRICKS 

ELGIN,,  WALTHAM and  Daeber  Hampden  watches,  warranted  20 years,  are  the  lowest  Before  you  buy  It  will  not  ooat you  a  oent  to  examine  this  great  bargain,  a  genuine 
ELGIN.    WALTHAM  or  DUEBER "  ~  MPDEN  gold  flH«d  watch  $6.50. 

Send  your  name,  post  office  and  express  office address,  and  we  will  send  you  C.O.I),  for  exami- nation this  beautiful  engraved,  double  hunting 
ease  gold  filled  watch,  warranted  to  wear  and 
keep  Its  color,  stem  wind  and  stem  set,  fitted  with a  genuine  Elgin,  Waltham,  or  Dueber  Hampden movement,  with  the  name  on  the  dial,  ruby  jew- eled, expansion  balance,  patent  hair  spring, 
Ladies  or  Gents  size.  These  watches  are  well- known  as  the  best  timekeepers  in  the  world, 
everyone  warranted.  You  examine  it  at  your  ex- press office,  if  as  represented  pay  express  agent our  special  price  96.50  and  express  charges  and ,  '^lt  is  yours.  Mention  which  works  you  prefer  and V  If  you  want  Gents  or  Ladies  site.  Address '    M.  C-  PARBER 
I>  44,    225  Dearborn  St. ,  Chicago,  III . 
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C  The  six  o'clock  whistle  should  mean  more  to  you  than  the  mere  ending  of  another  day.  It  means  time  for 
yourself —  spare  time  for  self -improvement.  You  have  chances  to  get  a  sound  practical  education  that  in  your 
father's  time  was  not  even  dreamed  of.  Instead  of  wasting  your  spare  time  use  it  to  acquire  knowledge  that  will 
help  you  earn  more  money. 

The 

CYCLOPEDIA  -  MODERN  SHOP  PRACTICE 

offers  the  shop-worker,  factory  hand  or  machinist  an  exceptional  opportunity  to  "go  ahead."  The  young  man  who  has not  chosen  a  trade  or  profession  can  study  at  home  without  losing  a  moment  from  regular  duties  and  thus  prepare  for  more 
important  work.  The  foreman,  superintendent  and  factory  owner  will  find  in  this  really  great  work  hundreds  of  plans, 
methods  and  ideas  to  save  time  and  money  in  the  factory  and  shop.  The  Cyclopedia  is  compiled  from  representative 
instruction  papers  of  the  American  School  of  Correspondence.  Thousands  of  sets  have  been  sold— every  set  absolutely  on 
approval— and  the  universal  verdict  is  so  extremely  favorable  that  merely  as  an  advertisement  for  the  School  itself,  we  have 
now  decided  to  make  what  practically  amounts  to  a 

HALF  PRICE  OFFER 

for  the  next  30  days.  We  believe  this  is  the  best  way  to  demonstrate  the  superiority  of  the  regular  courses  of  the  School. 
A  hand-book  of  200  pages  describing  these  60  courses  will  be  sent  FREE  on  request. 

$14. SO  instead  of   $24. OO 
FREE     EOF*  EXAMINATION 

Sent  express  prepaid.  If  satisfactory,  send  $2.00  within  five  days  and  $2.00  a  month  until  the 
special  price  is  paid;  otherwise  notify  us  to  send  for  the  books  at  our  expense. 

If  you  are  a  machinist,  tool  maker,  blacksmith,  foundryman,  pattern  maker,  sheet  metal  worker, 
draftsman,  steam  or  gas-engine  engineer,  electrician,  etc.,  this  is  your  chance  to  GET  AHEAD. 

CONTENTS: 

Machine  Shop  Work— The 
athe— The  Planer— The  Mill- 
ig  Machine— Tool  Making— 
hread-Cutting  Dies— Drill  Jigs 
■Manufacture  of  Iron— Manu- 
icture  of  Steel;  Pattern  Mak- 
g —  Machine  Design— Metal- 
rgy— Foundry  Work— Loam 
folding  — Steel  Castings  — 
rass  Work  — Shop  Manage- 
ent;  Gas  and  Oil  Engines— 
atomobiles  —  Elevators— Con- 
ruction  of  Boilers— The  Steam 
ngine— The  Steam  Turbine— 
anagement  of  Dynamo- 
ectric  Machinery  —  Electric 
iring;  Forging  —  E  1  e  c  t  r  i  c 
elding— Sheet  Metal  Work- 
in  s  m  i  t  h  i  n  g  —  Mechanical 
t  awing— Mechanism. 

FOUR  MASSIVE  VOLUMES 

bound  in  %  red  mo- 
rocco leather,  marbled 

edges,  printed  on  finest 
quality  paper,  titles  and ornaments  gold 
stamped  on  cover. 
3,000 PAGES  OF  INSTRUCTION 
including  reviews  and 
test  questions  for  home 
study  purposes. 

2,000  ENGRAVINGS 
illustrate  every  feature 
of  the  work. 

Howard  Monroe  Raymond,  B.  S. 
Dean,  Armour  Institute of  Technology 

Editor-in-Chief 

AMERICAN  SCHOOL  OF  CORRESPONDENCE,  CHICAGO 
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WONDER 

Our  3  to  4  H.  P.  Marine  Engine  turns  a  16  in.  2  blade  pro- 
peller 850  RPM.  Only  weighs  128  lbs.  Judge  the  speed  by 

ihe  model  of  your  boat.  We  guarantee  satisfaction.  Complete 
line  up  to  and  including  30  H.  P.    Send  for  our  catalog  and  agency  proposition. 

Wonder  Mfg.  Co.,  240  Tallman  St.,  Syracuse,  N.  Y. 

1907 

Speed 
Models 

Send  for 

this  100 

page Catalogue 

300 
Illustrations 
Free 

Build  a  Boat 
With  our  Perfect  Paper  Patterns 
or   KNOCKED-DOWN  FRAMES 

We  Ttuild  all  styles  of  pleasure  craft.  Every  pattern 
we  sell  has  been  tboroughly  pioren  a  practical  success. 
Every  Knocked  Down  Frame  we  sell  has  first  been 
set  up  and  passed  the  critical  inspection  of  our  expert 
boat  builders.  We  leave  do  loop-hole  for  mistakes  or 
disappointments.  Write  today  for  our  free  Catalogue  L 

BAY  CITY  BOAT.  MFG.  CO. 
Bay  City,  Mich.,  U.  S.  A. 

FIGHTING  THE  SEA. — Holland  is  a  country  of  wooden 
piles  and  dikes,  for  the  people  are  perpetually  fighting 
against  the  encroachments  of  water.  One  building  in  Am- sterdam rests  on  no  fewer  than  13,659  piles,  though  the 
dikes  around  the  town,  which  have  been  erected  at  enor- 

mous expense,  effectually  prevent  any  chance  of  a  flood. 
The  streets  of  the  flourishing  port  of  Rotterdam  even  are 
frequently  under  water  in  the  winter,  and  in  some  parts 
of  south  Holland  the  people  are  compelled  to  do  their 
shopping  in  boats. When  the  Zuyder  Zee  breaks  on  to  the  land,  those  who 
wade  up  to  their  knees  along  the  streets  of  a  flooded 
village  meet  all  manner  of  fish.  This  is  explained  by  the 
fact  that  the  Zuyder,  with  its  mud  bottom,  is  literally 
crammed  with  finny  tribes;  and  one  authority  states  that 
if  it  were  well  scraped  of  all  its  fish  one  year,  it  would 
be  full  again  the  next. 

The  land  of  Holland  is  really  of  four  distinct  levels, 
and  from  ten  to  twelve  feet  between  the  highest  and  the 
lowest.  To  make  the  land  dry,  the  water  is  pumped  from 
the  lowest  level  to  the  one  immediately  above  it,  and  so 
on,  until  the  water  has  been  returned  again  to  the  sea. 
A  large  number  of  engineers  are  specially  engaged  to  look 
after  the  dikes,  and  no  less  a  sum  than  $2,500,000  is  ex- 

pended every  year  in  keeping  these  fortifications  against the  sea  in  proper  repair. 

TMOTOR 

This  electric  Ian  is  substantiaTand 
practical  in  all  details  and  nicely 
finished,  fan  is  removable  so  motor 

may  be  used  separately.  We  furnish 
"  extra  grooved  pulley  with  each.  We are  Cut  Price  headquarters  for  ev- erything electrical.  Sendforlarge 

free  catalog.  Dealers  wanted  every- 

68IAKE  ST.  PEPT.E  i^ere  CHICAGO 

BUY  A  GOOD 
(MISSOURI)  ENGINE 
It's  cheaper  in  the  end.  (That's what  my  customers  say.)  My  3  H.  P. 

Engine  drives  22  launch.  Price  with full  launch  outfit,  shaft,  propeller, 
tank,  batteries, coil,  piping,  etc.  No 
extras.  Everything  furnished  $110. 

Send  for  catalogue  of  3  to  25  H.  P. 
H.  L1PPERT,       St.  Louis,  Mo. 

NEW  GRINDING  COMPOUND.— A  new  abrasive  said  to 
possess  unusual  qualities  has  just  been  perfected.  It  U 
made  in  wheels  ranging  from  very  small  size  for  dentists 
and  jewelers  up  to  large  sizes.  It  is  claimed  to  be  the 
hardest,  sharpest  and  most  durable  abrasive  materia! known.  The  wheels  require  no  water,  are  non-heating,  and 
will  not  draw  temper.  The  new  product  has  been  named alundum. 

1907  ERIE  MOTORCYCLES,  Cycle  Motors,  Motorcycle 
Attachments  and  Accessories  is  the  title  of  an  interestinj 
little  catalog  published  by  the  Motorcycle  Equipment  an. 
Supply  Co.,  New  York.  The  book  tells  all  about  tb machines,  from  the  principles  of  construction  to  the  car 
and  method  of  operation.  Knocked  down  motorcycles,  a  Is 
motorcycle  casting  sets  are  listed.  Eighteen  exclusive  fei 
tures  are  claimed  for  this  machine. 

"KNIPE"  Pat. 

BALL  BEARINGS 
For  light  and  medium  weight. 
Thrust  or  weight,  or  both. 
1-4  inch  shaft  and  up. 
No  fitting,  just  push  them  on. 
10  cts.  in  stamps  for  samples. 

PRESSED  STEEL  MFG.  CO.,  545  The  Bourse,  Phila.,  P 

WE 

TEACH  YOU  TO  EARN 

$25  TO  $100  A 
By  becoming  a  Chauffeur,  Salesman,  Garage  Manager  or  Designer, 

through  our  Home  Study  Course,  your  future  is  assured.    No  interference 
with  present  occupation.  Our  instructor,  the  foremost  experts— our  School,  the 
best  equipped  in  the  country.  Write  today  for  Free  Prospectus.  Personal  Instruction 
if  preferred,  day  or  evening,  at  our  big  New  York  School.  p.f 

New  York  School  of  Automobile  Engineers,    154  West  56th  Street,  N.  Y.  l«y
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REMARKABLE  WORK  ON  HIGH  STACK 

Section  Weighing  40  Tons  Added  at  Height  of  200  Feet  Without 
Shutdown 

Courtesy  J.  F.  Jackson,  C  E. 
Four  Stages  in  the  Work  on  High  Stack 

One  of  the  most  formidable  of  many  daring  engineering  feats  in  midair  was 
the  extension  of  the  mammoth  stack  at  the  smelter  works  a  few  miles  from  Dong- 
las,  Ariz.  The  original  stack  was  one  of  the  largest  in  the  West,  being  200  ft. 
high  and  25  ft.  diameter  on  the  inside,  bnt  had  become  too  small  and  an  exten- 

sion of  60  ft.  at  the  top  was  decided  on.  The  difficulties  of  the  undertaking  were 
increased  by  the  condition  that  the  plant  could  not  shut  down  for  even  an  hour 
and  that  the  men  must  work  on  a  platform  200  ft.  above  the  ground  amid  clouds 
of  smoke,  deadly  gases  and  heat  constantly  belching  from  the  giant  chimney. 

Four  months  were  spent  in  erecting  the  false  work,  which  was  built  of  12  by 
12-in.  timbers  braced  with  3  by  12-in.  material,  all  bolted  with  heavy  bolts,  ft 
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was  almost  universally  predicted  that  the  structure  would  collapse  under  the 
strain,  for  the  60-ft.  section  weighed  40  tons — as  much  as  a  fair-sized  locomotive. 
The  section  was  successfully  hoisted  to  the  platform  and  then  the  task  of  shifting 
it  into  place  began.  The  illustrations  show  the  progress  of  the  work  at  four 
stages.  Slowly  the  ponderous  mass  moved  to  one  side  as  the  cloud  of  smoke 
nought  its  new  channel.  Then  a  signal  flag  fluttered  from  above  announcing  that 
tthe  new  section  was  ready  to  lower  and  attach. 

The  feat  was  accomplished  in  less  than  three  hours,  while  in  all  the  big 
plant  not  an  engine  slowed  down,  nor  a  single  blower  reduced  its  pressure,  nor  a 
safety  valve  popped  as  a  result  of  steam  generated  but  not  used.  It  was  an  accom- 

plishment requiring  skill,  science  and  personal  courage  of  the  highest  order,  as 
well  as  ability  to  anticipate  every  possible  condition  of  failure  and  provide  against 
it  in  advance. 

PANAMA  CANAL  COMPARATIVELY  SMALL  UNDERTAKING 

The  building  of  the  Panama  Canal  has  been  unduly  magnified  as  an  en- 
gineering undertaking,  -although  it  is  the  largest  job  of  its  kind  to  date.  It  is 

.estimated  to  cost  about  $150,000,000,  but  this  is  less  than  $2  per  head  for  each 
man,  woman  and  child  in  the  richest  country  in  the  world,  or  about  25  cents  per 

j  head  per  year  for  eight  years.   That  certainly  will  not  "bust"  us. 
The  distance  from  ocean  to  ocean  is  only  40  miles,  and  the  chief  engineer 

fcan  go  over  the  entire  line  and  return  by  rail  between  breakfast  and  supper. 
.Everything  that  modern  science,  in  all  its  branches,  can  contribute  is  being  util- 

ized to  do  the  work  economically,  speedily  and  safely.  In  a  single  machine,  coal 
:and  steam,  with  an  engineer  under  a  canopy,  do  the  same  work  which  if  per- 

formed in  the  old  way  would  make  a  thousand  men  with  shovels  and  wheelbarrows 
{toil  under  a  relentless  sun.  The  working  conditions  are  really  easy  and  comfort- 
.able  as  compared  with  the  privations,  hardships  and  dangers  which  in  the  early 
days  beset  the  construction  of  hundreds  of  miles  of  railroad  in  the  United  States. 

There  are  at  this  moment  right  here  at  home  not  a  few  engineering  works 
under  way,  and  financed  by  private  capital,  too,  which  in  the  aggregate  will  cost 
several  times  as  much  as  the  canal.  In  many  respects  the  engineering  difficulties 
are  vastly  greater  than  those  at  Panama,  and,  barring  the  one  item  of  climate,  the 
dangers  to  life  and  limb  are  even  greater. 

And  yet  so  familiar  are  we  with  these  things  they  create  wonder  for  a  few 
days  only,  and  after  that  scarcely  a  passing  comment.  In  New  York  City  alone 
the  great  works  of  tunnels  under  city  and  river,  railway  terminals  and  depots, 
water  supply  and  other  similar  enterprises  now  in  progress  aggregate  the  enor- 

mous sum  of  $625,000,000,  or  more  than  four  Panama  canals,  while  three  of  the 
undertakings  amount  to  $100,000,000  each. 

A  railroad  builder  in  Chicago  whose  reputation  is  national  among  railroad 

men  said :  "The  digging  of  the  canal  is,  of  course,  a  big  thing,  but  considering 
the  facilities  available  for  the  work  is  relatively  not  a  bit  bigger  than  lots  of  en- 

gineering work  which  the  railroads  of  this  country  have  been  doing  for  years 
past.  They  have  not  made  any  fuss  or  splurge,  and  for  the  most  part  the  public 
has  never  even  heard  about  it.  In  constructing  the  first  track  across  Arizona,  for 
instance,  the  men  were  in  constant  jeopardy  of  death  from  hostile  Indians,  thirst, 
starvation,  poisonous  reptiles,  and  sunstroke,  and  could  not  communicate  with 
nearest  headquarters  for  weeks  at  a  time.  Scores  lost  their  lives  or  were  devoured 
by  wild  beasts  of  the  deserts  or  mountains,  and  to  this  day  no  trace  of  them  has 
ever  been  found.  To  a  railroad  constructor  the  canal  job  does  not  present  the? 

formidable  obstacles  which  loom  up  like  mountains  to  so  many  people." 
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«« NIGHTINGALE**  AUTOMOBILE 
WHISTLE 

PORTABLE  AIR  COMPRESSOR 

A  new  whistle  for  automobiles  has 
been  brought  out  by  a  Paris  firm,  which 
is  blown  by  the  exhaust.  It  is  quite 
musical  and  produces  a  pleasing  sound, 
the  pitch  and  volume  being  regulated 
by  a  lever  operated  from  the  seat.  The 

accompanying  illustration  from  L'Au- 

New  Exhaust  Whistle 

tomobile  shows  the  manner  of  mount- 
ing and  operating  the  whistle. 

m 
The  balloon  "United  States, 

which  Lieut.  Lahm  won  the  cup  last 
year,  has  been  purchased  by  the  Aero 
Club  of  St.  Louis. 

A  Japanese  commission  has  started 
for  England  to  place  the  contract  for  a 
battleship  of  21,000  tons  displace- 

ment, at  a  cost  of  $11,250,000. 

The  rapidly  increasing  number  of 
uses  to  which  compressed  air  can  be 
put  in  and  around  a  manufacturing 
plant,  makes  a  portable  compressor  a 

Easily  Drawn  About 

desirable  machine.  The  compressor 
illustrated  is  a  complete  plant,  operat- 

ing with  an  electric  motor  and  can  be 
used  wherever  current  can  be  obtained. 
One  hundred  feet  of  air  hose  is  car- 

ried in  the  box  over  the  storage  air 
tank. 

AUTOS  FOR  EGYPTIAN  DESERTS 

The  experiments  with  motor  cars  by 
the  Egyptian  government  have  met 
with  such  success  that  considerable  at- 

tention is  being  devoted  to  the  pro- 
duction of  cars  specially  designed  for' 

work  in  that  country.  The  type  illus- 
trated consists  of  a  light  weight. 

3-wheel  motor  car  of  12  to  18  hp., 
with  a  2-wheel  trailer.  The  wheels: 
are  fitted  with  5-in.  tires,  says  the 
Automobile,  to  prevent  sinking  in  the 
sand. 

Three-Wheel  Motor  Drawing  Two-Wheel  Trailer 
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TEST  BRIDGE  BUILT  IN  A  GARDEN 

Almost  100  years  ago  the  curious 
arch  bridge  shown  in  the  illustration 
was  built  in  the  garden  of  an  English 
army  engineer,  at  Seringapatam,  In- 

dia. The  structure  has  a  span  of  112 
ft.,  rise  of  11  ft.,  and  is  4  ft.  wide. 
Thickness  at  the  springing  is  5  ft.,  and 
at  the  crown  3  ft.  10  in.  Ordinary 
bricks  and  mortar  were  used. 

It  seems  Capt.  De  Havilland  had 
recommended  a  5-span  bridge  of  simi- 

lar arch  construction  to  cross  a  river. 

He  was  laughed  at  and  his  plans  re- 
jectel  He  built  the  single  span  at  his 
own  expense,  and  although  he  lived  to 
the  age  of  90  years,  his  demonstration 
has  already  outlasted  him  50  years,  and 
bids  fair  to  endure  for  centuries. 

Six  British  antiquated  warships  sold 
at  auction  for  $383,000.  They  origin- 

ally cost  nearly  $8,000,000. 

ENORMOUS  GROWTH  OF  CEMENT 
INDUSTRY 

The  production  of  Portland  cement 
in  this  country  has  increased  in  35 
years  from  3,000  bbl.  a  year  to  4,000,- 
000  bbl.  in  last  year,  and  this  with  the 
prospect  of  an  increase  during  the  next 
year  of  20%.  Without  being  in  the 
hands  of  a  trust,  the  prices  have  in- 

creased in  the  past  18  months  from  15 
to  20%  from  legitimate  demand. 

This  enormous  output  for  1906 
would  be  sufficient  to  build  a  first-class 
cement  sidewalk  5  ft.  wide  3.6  times 
around  the  world,  or  build  a  sidewalk 
456  ft,  wide  reaching  from  Chicago  to 
New  York. 

The  uses  to  which  this  material, 
mixed  with  sand  or  crushed  stone,  are 
put  are  almost  unlimited.  They  range 
from  the  smallest  culvert  to  the  enor- 

mous concrete  arches  spanning  our 
largest  streams;  from  the  humblest 
cottage  made  of  concrete  blocks  to  the 
finest  skyscraper  and  office  buildings 
built  from  reinforced  concrete. 

MOTOR  TOWER  WAGON 

Tower  wagons  for  constructing  and 
repairing  the  overhead  wires  of  street 
railways  are  usually  drawn  by  horses, 
as  a  repair  car  can  seldom  get  to  the 
place  on  account  of  other  cars  blocking 
the  tracks.  The  Toronto  Railway  Co. 
has  imported  a  motor  tower  wagon 
from  Switzerland.  The  tower  is  carried 
in  the  manner  shown  in  the  cut  and 

raised  to  double  its  present  height 
when  repairs  to  the  trolley  wires  are 
being  made. 
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LIFE=SAVING  BY  GASOLINE 

Motor  Lifeboats  Can  Travel  200  Miles  at  a  Trip 

In  place  of  fourteen  strong  arms, 
pulling  seven  oars,  with  another  pair 
at  the  steering  oar,  now  a  4-cylinder 
4-cycle  gasoline  engine  pushes  the  craft 
along  at  10  miles  an  hour.  A  solid 
18-in.  propeller,  with  a  reversing 
clutch,  propels  the  34-ft.  boat.  Two 
gasoline  tanks,  one  with  a  capacity  of 
25,  the  other  with  75  gal.  of  the  color- 

less fluid  in  which  is  locked  up  so 
much  effort,  admit  a  radius  of  200 
miles.  Never  lived  a  crew  of  men  with 
the  strength  to  pull  so  far  without 
stopping — or  ever  will  live  a  crew 
which  could,  even  for  a  short  distance, 

a  long  way,  or  where  continual  high 
seas  forbid  the  launching  of  such  a 
heavy  boat,  of  course  the  early  boat 
with  its  proved  worth  will  remain. 

It  seems  odd,  when  one  thinks  of  it, 
that  a  little  cockle  shell  34  ft.  long 
should  live  and  ride  out  seas  and  wind 
which  are  too  much  for  the  huge  hulk 
which  wrecks  and  needs  assistance. 
But  these  little  boats  are  built  with 

one  single  idea — safety — and  all  the 
skill  and  inventive  ability  of  the  build- 

ers are  designed  to  this  one  end.  The 
boats  are  built  of  one  of  the  most  ex- 

pensive materials  which  can  be  ob- 

Partly  Over 
Keel  Up Self  Righting 

equal  the  speed  of  the  little  pulsating 
engine  under  the  hood  in  the  stern  of 
the  boat. 

Nearly  a  dozen  of  these  boats  are 
now  in  use  in  this  country,  and  every 
one  has  had  a  chance,  and  successfully 
demonstrated  its  superiority  for  the 
vork  it  does,  over  any  previous  type 
of  craft  used  for  the  same  purpose. 
So  successful  are  these  boats  that 

others  are  being  built  and  installed — 
old  boats,  not  too  weatherworn,  are 
being  changed  to  motor  boats,  and  as 
soon  as  appropriations  allow,  the  work 
will  be  extended  until  the  coasts  are 

all  supplied  with  these  craft,  wherever 
it  is  possible  to  use  them.  Where 
shallow  water  extends  from  the  beach 

tained — mahogany.  This  because  that 
wood  is  close  grained  and  resists  stress 
and  decay  much  better  than  other 
woods,  is  so  formed  that  it  can  be 
worked  and  bent  and  made  into  a  boat 

without  hurting  its  strength,  and  be- 
cause it  is  light  for  its  strength.  Two 

layers  are  used,  crossing  each  other 
on  the  slant,  with  fine  canvas  and 
waterproof  paint  between.  The  boats 
cannot  be  sunk.  They  have  a  false 
bottom,  through  which  run  8-in.  tubes, 
closed  with  valves,  which  keeps  the 
water  out.  But  let  a  wave  fill  the 
boat  and  in  less  than  half  a  minute  the 
water  all  runs  out  of  these  tubes  back 

into  the  sea.  The  boats  cannot  stay 
upset,  and  turn  over  with  difficulty; 
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on  the  bottom  is  a  heavy  keel 
of  metal — gun  metal — because  that 
does  not  rust  easily  and  because  it  docs 
not  set  up  electrolysis  with  the  copper 
rivets,  as  would  some  other  metals. 

This  1,800-lb.  of  keel  flops  a  boat  right 
side  up  as  fast  and  as  often  as  a  wave 
upsets  the  boat — and  it  must  be  a 
mighty  wave  indeed  which  accom- 

plishes the  feat.  The  boat  cannot  sink, 
for  there  are  eight  watertight  com- 

partments in  it,  any  one  of  which  is 
sufficient  to  hold  the  boat  on  the  sur- 

face full  of  men  and  women.  And  in 

these  eight  compartments  are  82  cop- 
per air  cases,  so  that  the  boat  can  be 

smashed  into  small  pieces,  cut  in  two, 
in  ten,  in  a  hundred  parts,  and  still 
there  will  be  enough  floating  for  those 
in  the  boat  at  the  time  of  the  accident 
to  hold  on  to. 

The  photographs  show  the  difficulty 
which  is  experienced  in  trying  to  up- 

set one  of  these  boats.  A  number  of 
men,  with  block  and  tackle,  had  to 
pull  and  haul  a  long  time,  until,  inch 
by  inch,  the  boat  finally  heeled  over, 
took  water,  and  at  last  turned  bottom 
up.  Released,  and  in  a  second  the 
heavy  keel  flopped  back  the  boat  and  in 
no  uncertain  manner — witness  the 

splash ! 
Further  tests  showed  that  it  took 

39  men,  standing  on  the  rail  of  the 
boat,  to  bring  it  awash,  and  49  men 
had  to  crowd  into  the  hull  when  it  rode 

evenly  to  make  it .  take  water.  The 
engine  is  so  arranged  that  when  the 
boat  tips  to  such  an  angle  that  the 
men  would  be  thrown  out,  the  engine 
stops.  This  is  in  order  to  prevent  in- 

jury by  the  propeller  to  anyone  thrown 
into  the  water  and  also  that  the  boat 

may  lose  headway  to  make  it  no  harder 
than  is  necessary  for  the  men  to  get 
back  into  the  boat.  The  engine  is 
protected  in  a  compartment  in  the 
rear,  so  that  it  does  not  get  needlessly 
wet,  but  all  the  working  parts  are  so 
inclosed  that  salt  water  does  no  dam- 

age. The  engine  is  started,  reversed 
and  stopped  by  levers  outside  the  com- 

partment partition. 
The  safety  and  the  speed  of  these 

boats  are  not  their  only  advantages. 
In  the  lifeboat  when  the  crew  have  to 
toil  at  the  oars,  but  few  hands  are 
available  to  help  shipwrecked  persons 
into  the  boat  or  to  make  a  safe  landing 
beside  a  wreck.  In  the  gasoline  boat 
all  the  crew,  save  an  engineer  and  the 
captain,  are  free  from  work,  and  ar- 

rive fresh  and  strong  at  a  wreck,  and 
can  devote  their  entire  time  and  atten- 

tion to  saving  the  crew  and  passengers. 
Each  boat  is  equipped  with  mast  and 
sails  to  use  as  an  auxiliary  or  in  case 
of  accident  to  the  power. 

The  limitations  of  the  boat  are  only 
in  the  difficulty  of  launching — some 
sort  of  sheltered  water  of  sufficient 

depth  being  essential,  but  it  makes  up 
for  this  in  its  increased  radius,  which 
permits  it  to  travel  50  miles  to  a 
wreck,  if  necessary,  distancing  the 
ordinary  surf  boat,  which  might  be 
launched  nearer  the  wreck. 

The  cost?  Eight  thousand  dollars 
for  a  new  boat  and  $3,000  for  putting 
an  engine  in  and  remodeling  an  exist- 

ing lifeboat — little  money  indeed, 
compared  with  the  life  of  the  craft  and 
its  activity  and  the  service  it  renders. 
The  Life-Saving  Service  is  enthusiastic 
about  the  possibilities  and  achieve- 

ments of  the  power  craft. 
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Fig.  1— The  Incubator  for  Hatching.  Fig.  2—  Baby  Alligators  Just  Hatched. 
Shooting  the  Chute.   Fig.  4— A  Scene  at  the  Alligator  Farm,  Arkansas 

Fig.  3— An  Alligator 

Of  all  the  interesting  uses  to  which 
incubators  have  been  put  that  of 
hatching  alligator  eggs  is  probably  the 
most  unique.  An  Englishman  at  Hot 
Springs,  Ark.,  is  engaged  in  raising 
alligators  for  the  market.  The  de- 

mand for  the  hides  to  use  in  manufac- 

turing purposes  is  constantly  increas- 
ing, while  parks  and  zoos  buy  the  live 

reptiles  for  exhibition. 
More  than  3,000,000  alligators  were 

killed  in  Florida  alone  from  1890  to 
1900,  and  as  they  cannot  be  raised  in 
captivity  they  are  rapidly  becoming 
extinct  in  this  country.  On  the  alli- 

gator farm,  however,  they  have  suf- 
ficient liberty  to  thrive.  An  alligator 

lays  from  30  to  60  eggs,  which  are 
placed  in  the  incubator,  where  they 
are  hatched  by  the  heat  of  the  sun. 
Hence  the  condition  of  the  weather  de- 

termines the  time  of  incubation,  even 
in  the  incubator.  All  the  young  alli- 

gators of  the  same  hatch  are  placed  in 
one  pen  which  is  built  to  include  part 
of  an  artificial  lake,  and  in  passing 
from  one  pen  to  another  the  visitor 
notices   the   increasing   size   of  the 

reptiles  until  those  12  ft.  in  length  are 
reached. 

Four  'gators  each  8  ft.  long  have 
been  trained  to  shoot  the  chute  which 

they  do  by  climbing  to  a  platform  18 
ft.  high,  and  at  the  word  of  command 
sliding  down  a  30-ft.  chute  into  the 
water. 

DIVERS  SEARCH  OCEAN  BOTTOM 
FOR  LOST  MAILS 

Two  hundred  and  ninety-nine  big 
sacks  of  mail  were  lost  when  the  "Da- 

kota" went  down  off  the  coast  of 
Japan.  Eighty  bags  floated  ashore  and 
were  recovered  by  the  postal  officials 
who  were  patroling  the  shore.  Divers 
from  the  navy  were  sent  down  to 
search  the  vessel  and  the  ocean  bottom 
but  failed  to  recover  anything,  as  the 
sacks  had  floated  away.  - 

The  recovered  mail  was  sent  to 

Tokyo,  where  it  was  carefully  dried 
and  after  inclosure  in  an  official  en- 

velope, forwarded  "to  destination.  Over 
20,000  letters  and  533  registered  pack, 
ages  were  thus  dispatched. 
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MOVING  HOUSE  A  MYSTERY 

Engineers,  builders  and  scientists 
are  alike  baffled  in  all  attempts  to  ex- 

plain the  mystery  of  the  "moving 
house"  in  Berkeley,  Cal.  It  is  a  neat 
two-story  dwelling  owned  and  occupied 
by  Mr.  W.  C.  Webb  and  his  family. 
Soon  after  its  completion,  about  a  year 
ago,  the  house  commenced  moving,  ap- 

parently of  its  own  accord,  and  grad- 
ually moved  toward  the  street  until  it 

had  traveled  a  distance  of  12  ft.  A 

few  weeks  ago  the  movement  ceased. 
The  building  has  a  strong  concrete 

foundation  which  rests  on  apparently 
solid  rock.  The  ground  is  perfectly 
level,  and  the  change  in  position  is  not 
due  to  gravitation.  The  soil  down  to 
rock  foundation  is  of  a  clayey  nature. 

Strange  to  say,  the  house  remains 
perfectly  intact — has  not  cracked,  and 
has  not  lost  its  exact  perpendicular  po- 

sition.   Mr.  Webb  and  his  family  have 

Traveling  House 

not  moved  out  of  the  building,  as  it 
seems  entirely  safe.  However,  should 
it  begin  to  move  again,  they  will  va- 

cate. So  slowly  and  easily  has  the 
house  moved  that  the  occupants  could 
feel  nothing  peculiar. 

Dwellings  stand  on  each  side  of  this 
building,  and  singular  to  state,  neither 

has  "budged"  the  fraction  of  an  inch 
from  its  foundations.  Webb's  house 
has  reached  the  inner  edge  of  the  side- 

walk. In  his  back  yard  there  is  a 
wide  and  deep — several  yards — chasm 
extending  clear  across  his  lot;  but  no 
further  earth  disturbance  has  been 

manifested,  except  in  fiont,  where  the 
sidewalk  and  street  are  bulged  up  a 
little. 

NEW  PROCESS  FOR  ALUMINUM 

Although  the  cost  of  extracting 
aluminum  by  electrolysis  has  been  re- 

duced from  $8.00  to  less  than  40  cents 

a  pound,  there  is  a  "long  felt  want" 
for  a  cheaper  process.  According  to 
The  Mechanical  Engineer,  London, 
that,  want  is  now  met  by  a  method 
which  will  make  vast  deposits  of  clay 
a  source  of  boundless  wealth  and 

utility.  In  brief  the  new  process  is 
this:  Obtain  aluminum  carbide  by 
heating  kaolin  and  carbon  in  an  electric 
furnace.  Then  heat  the  aluminum 

carbide  with  alumina  (oxide  of  alumi- 
num), which  will  yield  carbonic  acid 

gas  and  pure  metal. 

The  great  Assouan  dam,  Egypt,  will 
be  raised  23  ft.  at  a  cost  of  $7,500,000. 
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A  RENARD  ROAD  TRAIN  now  in  service  in  England.  Power  from  the  motor  car  is 
transmitted  by  shafting  to  each  trailer  car,  thus  making  each  car  self-propelling. 

STUDENT  SHARPSHOOTERS 

A  pleasing  addition  to  collegiate 
contests  of  "brainstorm"  and  football 
is  suggested  by  the  executive  commit- 

tee of  the  National  Rifle  Association  of 
America.  It  is  proposed  to  introduce 
rifle  practice  into  all  the  educational 
institutions  in  the  United  States,  with 
big  intercollegiate  and  interscholastic 
shooting  matches  every  spring.  The 
first  of  these  has  already  been  an- 

nounced for  June  21-22  at  Creedmoor, 
N.  Y.,  with  a  handsome  intercollegiate 
trophy.  The  idea  deserves  enthusiastic 
support.  To  be  the  champion  shot  of 
the  student  body  of  the  United  States 
would  certainly  be  an  honor  worth 
working  for. 

RECLAIMING  LUMBER  FROM  BOT= 
TOM  OF  MISSISSIPPI  RIVER 

From  near  its  source  in  northern 

Minnesota  to  La  Crosse,  Wis.,  a  dis- 
tance of  about  1,000  miles,  the  Mis- 

sissippi river  flows  over  a  corduroy  bed 
composed  of  pine  logs  that  have  be- 

come watersoaked  and  sunk  as  they 
were  being  floated  down  stream,  ac- 

cumulating there  through  50  years  of 
logging.  Most  of  these  logs  are  of  the 
smaller  variety,  8  or  10  in.  at  the  butt, 

and  known  to  lumbermen  as  "pig  iron" 
Norway.  It  is  now  proposed  to  lift 
these  logs  from  the  river  and  recover 
the  millions  of  feet  of  lumber  they 
contain.  Some  of  the  best  lumber  has 

come  from  logs  that  have  lain  sub- 
merged through  several  decades  and  no 

matter   how   long   sound    pine  logs 

remain  under  water  they  do  not  de- 
teriorate. 

The  plan  is  to  lift  the  logs  with  a 
hoisting  engine  erected  on  a  flatboat, 
place  them  on  the  river  bank  and  have 
a  Government  scaler  inspect  them  and 
record  the  marks  found.  Where  the 
original  owner  can  be  found,  he  will 
be  compensated  at  the  rate  of  $8  per 
thousand  feet.  This  represents  so 
much  clear  profit  to  the  owner  and 
leaves  a  margin  of  profit  to  the  hoisters, 
who  can  readily  dispose  of  the  re- 

claimed logs  at  from  $12  to  $14  per 
thousand  feet. 

A  balloon  occupied  by  two  German 
aeronauts,  ascending  near  Berlin,  cov- 

ered the  812  miles'  distance  to  the  Eng- 
lish coast  in  just  19  hours,  or  less  time 

than  required  by  ordinary  methods  of 
transportation. 

Courtesy  Industrial  M^-azine. 
Making  a  95-Ft.  Pill  on  Union  Pacific  Near  Omaha 
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ABSOLUTE  SAFETY  AT  SEA 

Great  Ships  with  Speed  of  Trains  Predicted 
Within  25  Years 

Length   1,200  ft. 
Breadth   125  ft. 
Depth   81  ft. 
Draught   40  ft. 
Gross  tonnage   67,500  tons 
Passenger  accommodation ....  6,700 
Engines   170,000  hp. 
Speed  per  hour   35  miles 
Cost  $17,000,000 

Sea  travel,  because  of  great  ships 
and  faultless  navigation,  will  be  made 
absolutely  safe,  predicts  J.  E.  Oldham, 
a  naval  architect,  writing  in  the  Ameri- 

can Marine  Engineer.  The  above  fig- 
ures are  his  prediction  of  the  popular 

ocean  liner  within  the  next  25  years. 
The  ship  will  have  a  double  shell 
throughout,  as  embodied  in  the  struc- 

ture of  the  "Great  Eastern."  He  says : 
"In  25  years  from  this  date  a 

steamer  approximately  1,200  ft.  in 
length,  125  ft.  in  breadth  and  81  ft.  in 
depth  will  be  afloat.  This  vessel  will 
be  designed  for  a  reserve  merchant 
cruiser.  She  will  have  a  strong  pro- 

tective deck  and  a  complete  double  shell 
from  keel  to  structural  deck;  her  top 
sides  externally  will  be  of  nickel  steel, 
while  the  inner  shell  will  be  strongly 
built  on  the  cellular  system  with  steel 
of  exceptional  ductility  to  permit  of  a 
great  degree  of  buckling  without  a 
fracture. 

"The  bottom  will  also  be  sheathed 
with  teak  wood,  which  will  permit  of 

'coppering'  to  avoid  fouling  and  will 
add  greatly  to  the  safety  of  the  ship 
in  the  event  of  grounding. 

"There  will  be  two  longitudinal  and 
24  double  transverse  bulkheads  extend- 

ing from  the  bottom  to  the  structural 
deck,  forming  coffer  dams,  and  without 
any  doors  or  port  openings,  elevators 
and  stairways  being  arranged  in  every 

compartment.  The  speed  will  be  30 
knots  an  hour,  secured  with  improved 
turbine  engines  of  170,000  hp.,  driving 
five  screw  propellers. 

"There  will  be  60  boilers  with  400,- 
000  ft.  of  heating  surface,  and  12 
smokestacks.  A  special  feature  of  the 
general  arrangement  will  be  extra  large 
pumping  power,  with  boilers  and 
pumps  placed  well  above  the  load-water 
line.  I  propose  that  certain  compart- 

ments containing  2,500  tons  shall  be 
kept  full  of  water,  so  that  in  the  event 
of  grounding  these  compartments 
could  be  emptied  in  12  minutes,  which 
would  in  most  cases  of  grounding  en- 

able the  ship  to  float  off,  as  2,500  tons 
would  represent  one  foot  draught  of 

water." 

To  compensate  for  this  loss  in  freight 
tonnage  an  extra  charge  of  $25  per  pas- 

senger might  be  necessary,  but  there 
would  doubtless  be  sufficient  travel  to 

provide  it.  With  proper  care  in  navi- 
gating the  chief  danger  would  be  to 

smaller  craft  which  might  get  in  col- 
lision, for  the  big  ship  at  full  speed 

would  exert  an  energy  equal  to  40 
railroad  trains  running  at  60  miles  an 

hour,  or  practically  3,250,000  foot- 
tons. 

 »  ♦  ♦  • 
Second  Lieutenant  E.  E.  W.  McCabe 

of  the  U.  S.  Cavalry  will  ride  an 
Arabian  stallion  from  Portland,  Ore., 
to  New  York  City,  a  distance  of  3,181 
miles,  to  determine  whether  the  breed 
has  the  endurance  required  for  cavalry 
mounts. 

 »  •  ♦  

A  gang  of  expert  thieves  stripped 
telephone  poles  of  wire  for  a  distance 
of  three  blocks  in  Chicago,  recently, 
and  secured  in  all  about  600  lb.  of 

copper. 
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BACHELOR  OF  AUTOMOBILING, 
NEW  DEGREE? 

PHOTOGRAPHING  WITHOUT 
CAMERA  OR  PLATES 

Cornell  University  is  certainly  up-to- 
date.  For  two  years  past  the  curricu- 

lum has  contained  courses  in  all  things 
pertaining  to  autos  under  the  direction 
of  the  most  competent  instructors  ob- 

tainable. Anyone  who  may  imagine 
that,  because  these  courses  are  given  in 
a  college,  they  are  necessarily  imprac- 

tical, is  altogether  mistaken,  for  they 
include  instruction  in  every  possible 
detail  of  automobile  construction,  with 
history  of  each  part  and  comparison  of 
modern  with  obsolete  forms,  both 
American  and  foreign.  Of  course  an 
important  feature  is  the  study  of  the 
gas  engine  and  the  chemical  changes  of 
combustion,  with  comparative  efficiency 
of  various  fuels. 

After  theories  have  been  mastered, 

comes  the  course  in  practical  applica- 
tion, each  student  making  drawings  of 

some  special  type  of  engine  from  the 
principles  and  formulae  which  he  has 
learned.  These  drawings  must  include 
all  details  as  to  dimensions,  material, 
fuel,  finishing,  etc.,  and  be  so  complete 
that  they  could  be  sent  to  a  foundry 
and  used  in  actual  construction  work. 

Students  are  required  also  to  test  the 
leading  makes  of  engines  for  different 
conditions  of  load,  speed  and  fuel. 

The  two  processes — "Taking  Pic- 
tures Without  a  Camera'7  and  "Pho- 

tographing Without  Plates" — described 
in  our  April  number  may  be  combined 
and  pictures  made  without  either  cam- 

era or  plates. 
Select  the  picture  you  wish  to  make 

a  photograph  of  and  treat  it  as  de- 
scribed on  page  453  of  the  April  num- 

ber, substituting  a  piece  of  printing 
paper  for  the  plate,  as  instructed  on 
page  429  of  the  same  number,  thus 
making  the  negative  on  regular  photo- 
paper.  Oil  the  paper  on  the  back  (see 
page  429)  and  strike  off  as  many  copies 
as  desired. 

In  photographing  without  plates  the 
best  exposure  is  a  minute  and  a  half 

with  a  wide-open  "stop"  instead  of 
"top,"  as  it  reads  in  our  April  issue. 

MAKING  MAPLE  SUGAR 

The  manufacture  of  maple  sugar  is 
one  of  the  important  industries  of  Ver- 

mont, although  there  is  made  in  Chi- 
cago every  month  as  much  so-called 

"maple"  as  the  Green  Mountain  state 
can  produce  in  a  year.  In  Vermont 
the  process  has  graduated  from  the 
scattered  open  kettles  to  a  system  in 

Scenes  in  Vermont  Sugar  Orchard 
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which  the  sap  is  collected  in  tanks  on 
runners  and  hauled  by  team  to  the 
sugar  house.   The  sap  is  transferred  to 

A  Sugar  Pan 

other  tanks  by  means  of  pipes.  In 
fact  the  entire  process  has  now  been 
reduced  to  one  in  which  hand  labor  is 

largely  eliminated.  It  takes  gal. 
of  sap  to  make  1  lb.  of  sugar;  a  tree 
will  yield  from  15  to  30  gal.  of  sap 
annually. 

WHAT  ABOUT  DENATURED 
ALCOHOL? 

Well,  what  about  it? 
The  law  removing  the  tax  on  alcohol 

which  has  been  denatured,  making  it 
undrinkable  but  suitable  for  light,  heat 
or  power,  went  into  effect  January 
first — two  months  ago. 

To  our  knowledge  only  one  large 
distillery — at  Peoria,  111. — is  running 
on  denatured,  and  the  farmer  who  ex- 

pected to  work  up  his  frosted  potatoes 
and  decayed  beets  something  after  the 
fashion  of  apples  in  a  hand  cider  press, 
is  still  feeding  them  to  the  pigs.  It  is 
given  out  that  denatured  can  only  be 
profitably  produced  in  a  big  distillery 
costing  thousands  of  dollars,  and  that 
the  Standard  Oil  has  arranged  to  con- 

trol the  output,  making  the  retail  price 
35  cents  in  order  to  protect  the  price 

of  gasoline.  Incidentally  we  learn  that 
alcohol  will  be  too  expensive  for  the 
many  domestic  utilities  and  that  the 
gasoline  stove  is  to  go  on  blowing  up 
in  the  good  old  way. 
A  large  number  of  inquiries  are 

coming  to  this  magazine  asking  where 
denatured  can  be  bought,  and  where 
can  the  writers  procure  the  lamps,  flat- 
irons,  cookers,  and  other  household 
conveniences  which  have  long  since  be- 

come commonplace  in  Germany. 
In  that  country  denatured  alcohol 

costs  12  cents  per  gallon,  and  it  is  as 
easily  obtained  as  kerosene  here.  How- 

ever there  is  no  occasion  for  being  dis- 
couraged; we  have  had  it  two  months 

and  Germany  12  years,  and  before  long 
we  shall  have  both  the  burners  and 
the  fuel.  There  are  fine  manufactur- 

ing opportunities  for  making  these  al- 
cohol burning  utensils,  as  well  as  en- 
gines of  both  small  and  large  power. 

Industrial  locomotives  for  switching 
cars  in  factory  yards  are  common  in 
Germany,  ranging  from  6  hp.  up. 
Such  locomotives  are  also  in  operation 
in  other  countries,  Peru  for  instance, 
has  them,  some  of  which  are  in  use 
at  the  government  arsenal. 

Before  many  years  we,  too,  will  en- 
joy the  benefits  of  this  safe,  inexpen- 
sive and  intense  heat  and  light. 

In  polishing  metal  parts  with  a  sand  blast 
the  workman  must  protect  his  eyes  and  face 
from  the  flying  particles  which  cut  like 
knives.  A  glass  window  is  provided  in  the helmet. 
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MAIL  COLLECTION  BY  AUTO 

Mail  Faced  for  Cancelling  in  Car  as  Fast  as  Collected 

The  efficiency  of  the  U.  S.  postal 
service  is  to  be  increased  as  rapidly  as 
possible  by  the  introduction  of  auto- 

mobiles. The  feasibility  of  the  innova- 
tion has  been  demonstrated;  first  in 

Baltimore  during  last  year,  and  re- 
cently in  Milwaukee,  since  Feb.  20. 

The  postmasters  in  both  cities  are  en- 
thusiastic in  their  approval,  and  Wash- 

ington, Detroit  and  Louisville  have 
been  selected  as  the  next  places  to  re- 

ceive the  improved  service. 
In  Milwaukee  there  are  three  'of 

these  cars,  designedly  Postmaster  JD. 
C.  Owen,  and  leased  to  the  department 
by  the  builders  at  $3,500  each  per  year. 

They  are  under  a  four  years'  contract 
to  furnish  chauffeurs  and  keep  the 
machines  in  first-class  condition  for 

ten  hours'  work  daily.  The  service  has 
been  highly  satisfactory,  the  cars 
averaging  70  miles  a  day  each,  and  col- 

lecting from  500  street  boxes. 
Besides  the  chauffeur  each  car  car- 

ries a  collector,  who  takes  up  the  mail 

and  "faces"  it  ready  for  the  cancelling 
machines  immediately  on  arrival  at  the 
office.  This  means  a  great  saving  in 
time.  The  presence  always  of  at  least 
one  man  on  the  car  will  prevent  rob- 

beries which  occasionally  occur  while 
the  collector  enters  an  office  building. 

 ♦  ♦  ♦  

FRENCH  PILOT  AUTO  BOAT 

At  the  present  moment  there  is  spe- 
cial activity  on  the  Seine  in  the  trial 

of  all  kinds  of  motor  boats.  Their 

latest  novelty  is  "Pilot  I,"  a  25-hp., 
kerosene-driven  auto,  constructed  spe- 

cially for  use  as  naval  scout  boat  and 
in  coastwise  service  requiring  both 
speed  and  endurance.  Consequently 
she  is  built  strongly  to  stand  buffeting ; 

New  Scout  Boat 

completely  decked,  and  made  of  steel 
throughout  her  30  ft.  of  length.  The 
screw  is  good  for  600  revolutions  a minute* 
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SCIENTIFIC  CULTIVATION  OF 
BACILLI 

Hundreds  of  scientists  are  engaged 
in  the  work  of  searching  for  the  at 
present  unknown  germ  which  will  kill 
some  other  deadly  germ.    Only  the  few 

Prof,  von  Behring 

privileged  favorites  ever  see  the  secret 
workroom  where  the  cultivation  of  the 

germs  is  carried  on  year  after  year. 
In  one  of  the  illustrations  is  seen 

the  eminent  scientist,  Professor  von 
Behring,  seated  in  his  bacilli  breeding 
laboratory.  The  vessels  on  the  shelves 
contain  enough  deadly  germs  to  de- 

populate a  big  city.  The  other  illus- 
trations show  his  assistants  at  work 

experimenting  on  living  animals  in 

the  Institute  for  Hygiene  and  Thera- 
peutic Experiment,  of  which  he  is  the 

director. 

STREET  CAR  SAFETY  DEVICE 

An  ingenious  device  has  been  in- 
vented by  an  employee  of  the  street 

railway  in  Denver  and  is  being  tested. 
Whenever  a  passenger  stands  on  the 
lower  step  a  buzzer  sounds  in  the  mo- 
torman's  compartment  and  warns  him 
not  to  start  the  car  until  the  signal 
ceases,  which  it  does  the  instant  the 
passenger  reaches  the  platform  or  the 
ground.  Contact  points  are  placed  in 
the  step  which  are  brought  together  by 
the  weight  of  the  passenger. 

$12,000,000  FOR  A  SHORT  CUT 

There  is  no  better  illustration  of  the 
modern  business  axiom  that  time  is 

money,  than  the  big  project  undertaken 
by  the  Southern  Pacific.  In  order  to 
shorten  its  route  across  the  Sierra  Ne- 

vada and  to  avoid  the  steep  grades,  the 
railroad  will  soon  begin  boring  a  tun- 

nel through  a  spur  of  the  mountains 
which  will  be  36,000  ft.  long,  require 
three  years  of  hard  work,  and  wipe 
out  the  tidy  sum  of  twelve  millions. 
It  will  be  the  biggest  and  dearest  thing 
in  that  line  on  this  side  the  world. 

The  present  route  will  be  left  un- 
touched and  after  the  tunnel  is  finished 

will  be  reserved  for  slow,  light  traffic. 
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THE  TRUTH  ABOUT  BURNING  ASHES 

Recurring  Discovery  That  Comes  to  Light  Periodically 

By  Carl  Shelley  Miner,  Director  the  Miner  Laboratories,  Chicago 

Some  time  ago  an  item  purporting  to  be  sent  out  from  Altoona,  Pa.,  ap- 
peared in  the  daily  papers  in  which  it  was  stated  that  a  cobbler  of  that  town 

had  discovered  a  compound  which,  when  mixed  with  ordinary,  ashes,  made  of  them 
a  fuel  superior  to  the  best  anthracite  coal.  Shortly  afterward  a  second  item  in- 

formed the  public  that  the  government  had  become  so  interested  in  the  process 

that  it  had  detailed  several  of  its  experts  to  make  exhaustive  tests  of  the  cobbler's 
marvelous  compound.  At  about  the  same  time,  advertisements  appeared  in  the 
papers  offering  for  sale  shares  of  stock  in  a  company  organized  for  the  manufac- 

ture and  sale  of  a  compound  which,  when  mixed  with  one  part  of  coal  and  two 
parts  of  ashes,  would  produce  from  50  to  150  per  cent  more  heat  than  could  be 

secured  from  the  best  coal.'  Up  to  this  time  the  story  had  appeared  to  be  only 
the  joke  of  some  clever  correspondent.  When  it  came  to  the  point  of  selling 
stock,  the  matter  assumed  definite  shape  and  the  public  became  interested.  The 
papers  published  a  formula  purporting  to  be  that  of  the  notorious  cobbler,  and 
chemists  and  technical  men  everywhere  have  been  bombarded  with  questions  re- 

garding the  process  and  its  possibilities.  Dozens  of  people  over  the  country 
have  experimented  with  it  in  their  own  stoves  and  furnaces,  and  many  of  them 
have,  no  doubt,  considered  their  results  as  warranting  a  favorable  opinion  of  the 
process.  It  is  in  order  to  make  clear  to  the  readers  of  Popular  Mechanics  certain 
facts  chemical  and  practical  in  regard  to  this  problem  that  this  article  is  written. 

The  published  formula  is  as  follows:  "Common  salt,  1  lb.;  oxalic  acid,  2 
oz. ;  water,  1  gal.;  mix  and  moisten  a  mixture  containing  one  part  coal  and 

three  paTts  ashes,  and  a  better  fuel  than  pure  coal  is  obtained."  The  advertise- 
ments assert  that  two  tons  of  ashes  mixed  with  20  cents'  worth  of  this  compound 

and  one  ton  of  coal  will  produce  more  heat  than  five  tons  of  the  best  fuel. 
Let  me  begin  the  discussion  by  stating  explicitly  that  you  cannot  burn  ashes. 

Ashes  are  a  mineral  matter  which  has  absolutely  no  fuel  value.  Ordinary  ashes, 
however,  contain  a  small  amount  of  unburned  coal,  and  this  coal  can  be  burned 
under  proper  conditions.  Ashes  and  coal  are  of  variable  composition,  but,  for 
the  purpose  of  this  discussion,  we  will  assume  that  ordinary  hard  coal  contains 
10  per  cent  -of  ash,  by  which  we  mean  absolutely  incombustible  material;  and 
the  ashes  from  a  well-regulated  furnace  contain  25  per  cent  of  unburned  coal, 
which  is  a  liberal  estimate.  There  would  then  remain  13J  per  cent  of  "ashes," 
of  which  3J  would  be  coal  and  10  per  cent  genuine  ash.  Therefore  the  loss  if 
these  ashes  are  thrown  away  is  per  cent  of  the  coal  used.  In  the  form  of  a 
table  this  statement  appears  as  follows : 

Coal  contains — 
Combustible  material    90  per  cent 
Incombustible  material  or  ash   10  per  cent 

Ashes  contain- — 
Combustible  material    25  per  cent,  equivalent  to    3%  per  cent  of  the  coal  used 
Incombustible  material    75  per  cent,  equivalent  to  10     per  cent  of  the  coal  used 

So.  if  we  admit  that  this  method  will  enable  us  to  burn  all  the  coal  in  the 
ashes,  and  that  is  the  limit  of  its  possibilities,  we  may  hope  to  save  1/33  of  our 
coal  bills.  The  advocates  of  this  formula  cannot  claim  that  it  contains  any  heat- 
producing  material  except  the  oxalic  acid,  and  that  is  present  in  so  small  a 
quantity  as  to  be  negligible  in  making  this  calculation.    The  water  and  salt  have 
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no  fuel  value.  There  is,  therefore,  absolutely  no  basis  for  the  claim  that  ashes 
and  coal  mixed  with  this  compound  are  a  better  fuel  than  coal  alone. 

This  is  not  by  any  means  the  first  attempt  to  produce  a  compound  that  will 
increase  the  combustion  of  coal  in  stoves  or  furnaces.  Some  years  ago  a  combus- 

tion powder  for  this  purpose  was  exploited  in  Germany,  which  appeared  to  be 
a  great  success,  for  when  it  was  thrown  into  a  fire  the  flame  brightened  up  at 
once  and  appeared  to  burn  more  briskly.  The  unsympathetic  government  chem- 

ists, however,  analyzed  the  powder  and,  finding  it  to  be  only  common  table  salt, 
branded  the  whole  thing  as  a  fake.  The  salt  is  retained  in  the  present  formula. 
There  have,  however,  been  formulas  devised  more  satisfactory  than  that  one.  The 
basis  of  all  of  them  is  some  material  which  will  release  oxygen,  the  gas  necessary 
to  promote  combustion,  in  close  proximity  to  the  coal  in  the  ashes.  This  result 
is  obtained  by  mixing  the  ground  ashes  with  the  compound  before  putting  them 

into  the  furnace.  In  the  cobbler's  formula  the  oxalic  acid  is  probably  intended 
to  furnish  oxygen.  It  contains  oxygen,  but  it  also  contains  carbon  and  hydrogen 
in  amounts  more  than  sufficient  to  combine  with  its  oxygen,  and  it  therefore 
uses  up  oxygen  instead  of  furnishing  it.  The  water  is  the  only  constituent  of 
any  possible  value  in  this  formula.  It  is  composed  of  hydrogen  and  oxygen  and 
at  high  temperatures  breaks  up  into  these  two  gases  and  so  might  furnish  oxygen 
for  the  combustion  of  the  coal  in  the  ashes  with  which  it  has  been  mixed. 

The  scheme  of  mixing  water  with  ashes  to  burn  the  coal  out  of  them  has 
been  known  for  years  and  has  been  used  by  householders  all  over  the  country.  It 

is  covered  by  a  United  States  patent  for  "a  method  of  producing  complete  com- 
bustion by  mixing  a  finely  divided  substance  with  water  and  introducing  the 

same  into  a  furnace  with  a  heat  independent  of  that  produced  by  combustion  of 

the  mixture."  Comparative  tests  made  with  ashes  mixed  with  water  and  ashes 
mixed  according  to  the  cobbler  formula  show  practically  identical  results.  In 
both  cases  there  was  left  about  7  per  cent  of  unconsumed  coal  in  the  ashes.  It 
therefore  seems  clear  from  both  theory  and  practice  that  there  is  no  new  and 
useful  improvement  covered  by  this  formula,  but  it  is,  as  might  have  been 
expected,  merely  a  rehashing  of  an  old  and  time-tried  method. 

The  probability  is  that  neither  method  has  any  real  value,  but  that  the 
results  obtained  are  due  entirely  to  the  repeated  burning  to  which  the  ashes  are 
subjected.  It  is  reasonable  to  assume  that  if  the  ashes  are  fed  back  into  the  fur- 

nace often  enough,  with  plenty  of  fresh  coal,  the  coal  in  them  will  eventually  be 
consumed. 

It  may  be  as  well  to  say  a  word  in  regard  to  propositions  of  this  kind  in 
general.  The  cheapest  form  of  fuel  is  coal.  The  best  way  to  get  the  heat  out 
of  it  is  to  burn  it,  that  is,  to  combine  it  with  oxygen,  and  the  cheapest  form  of 
oxygen  is  the  oxygen  in  tbe  air. 

The  addition  of  wonderful  compounds  does  not  increase  the  heating  power 
of  coal,  nor  does  it  ever  furnish  a  cheaper  source  of  oxygen  than  the  oxygen 
of  the  air.  Keep  these  facts  well  in  mind  and  do  not  allow  yourself  to  be  misled 
by  bright  flames  or  clever  advertising  matter. 

What  Niagara  Falls  Costs. — To  an  electrical  engineer  the  beauty  of 
the  falls  is  somewhat  dimmed  as  he  reflects  that  the  3,500,000  hp.  is  worth  more 
than  $100,000,000  a  year. 

A  Genuine  "Trouble"  Line — To  avoid  a  personal  conference  the  Shah 
has  had  a  telephone  line  built  from  his  palace  to  the  public  square  for  the  use 
of  subjects  having  grievances  to  present.  When  he  gets  enough  troubles  for 

one  day  he  gives  the  "busy"  signal.  The  Czar  might  profitably  employ  a  few 
thousand  miles  of  wire  in  the  same  way. 
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HOW  PAINT  IS  MADE 

An  American  Industry— Few  People  Realize  Its  Magnitude 

By  J.  Oliver  Curwood 

Of  all  those  products  with  which 
America  has  taken  the  lead  in  the 

struggle  of  nations  for  industrial  su- 
premacy paint  is  one  of  the  least 

known,  so  far  as  its  making  is  con- 
cerned, and  almost  without  knowing  it 

the  people  of  this  country  have  had  de- 
veloped under  their  very  eyes  an  in- 

dustry which  had  the  honor  of  being 

spoken  of  in  Congress  recently  as  "a 
rival  of  the  steel  industry  so  far  as 
rapid  growth  is  concerned,  an  industry 
which  is  of  incalculable  value  to  this 

country,  and  one  which  should  be  pro- 
%  tected  and  encouraged  by  every  manner 
of  means." 

This  was  spoken  apropos  of  a  move- 
ment to  have  distributed  throughout 

the  country  millions  of  pamphlets,  en- 
couraging home   owners   to   care  for 

their  buildings,  and  telling  them  how 
to  do  it,  just  as  the  Government  is  giv- 

ing in  this  same  way  its  advice  and 

support  to  the  nation's  farmers, 
As  in  nearly  everything  else,  me- 

chanical and  inventive  genius  have 
placed  the  United  States  at  the  head 
of  all  other  nations  in  the  manufac- 

ture of  paint.  America  is  the  home  of 
"templates,"  of  standardized  screws, 
bolts,  rivets,  etc.  The  Yankee  mind 
is  given  to  short  cuts.  From  machin- 

ery it  cuts  away  useless  metal,  needless 
wheels,  superfluous  parts.  It  rejoices 
in  new  and  better  ways  of  doing  old 
things.  That  is  why  American  en- 

gineers were  ready  to  guarantee  the 
completed  Nile  bridge  in  less  than  one- 
fourth  the  time  and  at  a  much  lower 
cost  than  the  English  builders.  And 
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that  is  why  this  country  has  today  be- 

come the  "paint  pail  of  the  world" — 
so  quickly,  too,  that  Americans  them- 

selves hardly  realize  the  fact. 
In  1860  there  was  not  a  gallon  of 

machine-made  paint  in  the  world.  To- 
day there  are  250  paint  factories  in 

this  country.  They  represent  a  capital 
of  nearly  a  quarter  of  a  billion  dollars. 
Last  ,  year  they  produced  80,000,000 
gal.  of  paints,  and  the  steadily  grow- 

ing demand,  especially  from  abroad, 
where  the  superiority  of  American 
paint  is  as  conceded  as  that  of  Amer- 

ican steel,  it  is  expected  will  bring 

this  year's  product  up  to  100,000,000 
gal.  American  machinery  has  made 
this  tremendous  output  possible.  It 
has  also  made  it  possible  for  the  home 
owner  to  go  to  a  store  and  pick  from 
a  shelf  any  tint  or  variety  of  paint  he 
wishes,  a  gallon  costing  him  less  today 
than  a  gill  of  drying  oil  would  have 
cost  a  century  or  so  ago. 

There  is  not  one  person  in  ten.  thou- 
sand who  knows  how  paint  is  made  to- 
day; not  one  in  that  number  who 

knows  that  white  lead  is  only  one  of 
several  valuable  bases,  and  that  mod- 

ern scientists  have  discovered  other  and 

equally  good  things  to  take  the  place 
of  turpentine  in  many  paints,  which 
will  soon  be  so  scarce  and  high  that 
were  it  exclusively  used  in  paint  manu- 

facture a  gallon  would  cost  several 
times  what  it  does  now.  This  fact 

brings  us  to  the  first  step  in  modern 
paint  making — the  work  of  the  scien- 

tific department.  Every  big  paint  fac- 
tory has  its  laboratory,  which  is 

equipped  with  as  high-priced  men  and 
apparatus  as  the  scientific  department 
of  a  pharmaceutical  concern.  These 
men,  over  1,000  of  them  in  this  coun- 

try, are  constantly  at  work  striving  to 
make  their  products  better  and  cheaper 
for  the  public  at  the  same  time,  for  in 
no  other  industry  is  competition  be- 

tween manufacturers  more  keen.  No 

sooner  does  one  firm  put  out  a  new 
paint  than  it  is  analyzed  by  its  rival 
firms,  and  the  good  qualities  of  the 
new  paint  are  incorporated  in  their 
own.    To  this  department  of  a  paint 

factory  first  comes  all  of  the  material 
which  is  to  go  into  paint.  In  a  big 
room  is  a  miniature  paint  plant.  There 
are  miniature  grinders  and  mixers  in 
which  only  half  a  pint  of  paint  can  be 
made  at  a  time.  A  certain,  batch  of 
material  comes  in.  It  is  first  proved 
in  this  miniature  factory,  and  if  the 
chemists  say  it  is  all  right,  the  mate- 

rial goes  to  the  factory  proper. 
First  the  "base"  is  made.  Perhaps 

half  a  barrel  of  zinc  white,  white  lead, 
or  some  other  base  substance  is  dumped 
into  one  of  the  big,  churn-like  mixers. 
To  this  is  added  linseed  oil.  Then  the 

"churn"  is  set  in  action,  and  steel  pad- 
dles begin  whipping  the  mixture.  This 

"churn"  looks  like  a  simple  invention, 
yet  it  is  a  product  of  the  last  ten  years 
in  its  perfected  form,  and  its  existence 
has  lowered  the  price  of  paint  a  half. 

For  an  hour  its  paddles  stir  the  base'. 
Then  this  base,  after  coloring  matter 
has  been  added  to  it  (if  a  colored  paint 
is  desired),  is  slowly  run  into  a  grind- 

ing machine. 
Paint  is  a  combination  consisting  of 

finely  ground  pigments  suspended  in  a 
liquid  menstruum,  and  the  more  finely 
the  pigments  are  ground  the  better  the 
paint.    Because  of  this  it  may  be  safe- 

ly said  that  this  "mixer"  is  the  inven- 
tion  which   has   made   America  the 

"paint  pail"  of  the  world.    While  the 
paint  makers  of  other  countries  were 
grinding  their  dry  colors  in  oil  with 
slab  and  muller  this  piece  of  machinery 
was  creating  new   paint  factories  ail 
over  the  United  States.    Imagine  two 

huge  steel  "grindstones"   fitted  close 
one  upon  another,  and  revolving  slowly 
in  opposite  directions  with  tremendous 
pressure  from  both  below  and  above, 

and  you  have  a  good  idea  of  a  grind- 
ing machine.     Between  the  surfaces 

of  these  "stones"  the  paint  slowly  runs 
until  the  pigments  are  ground  to  micro- 

scopic fineness.    When  it  oozes  from 
between  them  it  has  had  brought  upon 
it  a  grinding  pressure  of  several  tons, 
and  is  in  its  finished  form.  Linseed  oil 

and  turpentine  or  some  other  thinner 

is  then  added  to  it  in  other  "mixers," 
when  it  is  ready  to  be  placed  in  cans. 
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It  is  pointed  out  that  in  other  ways 
than  its  actual  product  is  the  paint  in- 

dustry valuable  to  the  country.  For 
instance,  it  has  increased  the  produc- 

tion of  flaxseed  from  10,000,000  to  35,- 
000,000  bu.  annually,  and  it  has  in- 

creased the  annual  smelter  output  of 
pig  lead  from  200,000  to  350,000  tons 
a  year.  It  is  also  offering  unexcelled 
opportunities  for  young  men.  So  rap- 

idly has  the  industry  grown,  and  so 
fast  is  it  developing  at  the  present 
time,  that  it  is  difficult  to  secure  a  suf- 

ficient number  of  the  right  sort  of 
men.  Scientific  care  is  necessary  in 
the  making  of  American  paint,  and 
thousands  of  young  men  are  now  work- 

ing from  department  to  department  of 

the  country's  paint  factories  in  order 
that  thev  may  be  given  a  thorough  un- 

derstanding of  the  business.  Nearly 
every  big  factory  tutors  many  of  its 
employes  in  this  way,  and  it  is  frankly 
conceded  by  them  that  within  a  few 
months  these  men  are  earning  wages 

which  it  would  take  them  years  to  ar- 
rive at  in  nearly  all  other  manufactur- 
ing occupations.  Even  at  this  the  con- 

stant cry  of  paint  manufacturers  is 
"Men — men — we  want  men." 

That  the  paint  industry  is  bound  to 
be  one  of  the  two  or  three  biggest 
things  in  the  country  seems  evidenced 
by  the  investigations  of  those  who  favor 

the  "pamphlet  education"  scheme, 
which  show  that  there  are  about  5,000,- 
000  property  owners  in  the  United 
States  whose  loss  through  not  properly 

caring  for  the  exteriors  of  their  build- 
ings is  about  $35,000,000  a  year. 

When  these  are  added  to  those  who  al- 

ready use  paint,  and  when  the  con- 
stantly increasing  foreign  demand  is 

taken  into  account,  it  is  pretty  safe  to 
say  that  the  paint  making  business  will 
increase  in  prodigious  leaps  during  the 
next  three  or  four  years. 

Ice  from  frozen  sea  water  is  fresh. 
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LOCOMOTIVE  COLLIDES  WITH 
ITS  OWN  BOILER 

The  strangest  freak  of  all  the  queer 
accidents  in  the  line  of  railroad  col- 

lisions happened  recently  on  the  South- 
ern Pacific  near  Gilroy,  Cal.    A  loco- 

A  Freak  Wreck 

motive  actually  collided  with  its  own 
boiler. 

The  locomotive  was  a  mammoth  one 

of  the  Atlantic  type  and  was  hauling  a 
passenger  train  at  the  time  the  huge 

boiler  exploded  with  a'  noise  heard  for 
miles  around.  The  boiler  went  up 
into  the  air  and  landed  on  the  track 
200  ft.  ahead,  leaving  the  trucks, 
drivers  and  engine  frame.  The  boiler 
fell  in  time  to  be  run  into  by  the  re- 

maining portions  of  the  locomotive, 
which  were  carried  forward  by  the  mo- 

mentum of  the  train,  which  after  shov- 
ing the  boiler  a  short  distance  came 

to  a  stop.  The  engineer,  fireman  and 
superintendent  of  block  signals  riding 
in  the  cab  were  all  killed.  The  acci- 

dent occurred  in  the  night.  The  illus- 
tration is  from  a  photograph  taken  the 

next  morning. 

BURY  OUR  GOLD  IN  GUAM 

Among  the  natives  of  Guam,  Amer- 
ican gold  coin  is  held  in  high  esteem 

— at  a  high  premium.  So  high,  in 
fact,  that  whenever  the  natives  get 
hold  of  a  gold  piece  they  proceed  at 
once  to  bury  it,  thus  withdrawing  it 

from  circulation.  It  is  for  this  reason 
that  the  governor  of  the  island  has 
very  recently  requested  the  Navy  De- 

partment to  send  only  currency  instead, 
in  bills  of  the  denomination  of  $1,  $2 
and  $5.  Fifty  thousand  dollars  in 
bills,  as  requested,  will  be  sent  soon  to 
the  island  by  the  Government  trans- 

port sailing  from  San  Francisco. 
Guam  is  between  Hawaii  and  Japan, 

where  a  United  States  coaling  station 
is  maintained. 

A  TELESCOPE  LINE 

A  simple  system  of  observing  objects 
and  places  concealed  at  a  distance  is 
being  demonstrated  in  Massachusetts. 
By  this  means  it  is  expected  that  a 
manager,  for  instance,  can  sit  in  his 
office  and  actually  see  what  is  going 
on  in  any  department  of  a  large  works. 
If  the  plan  succeeds  it  will  be  possi- 

ble for  a  central  office  to  watch  the  in- 
terior of  all  the  banks  in  a  city. 

The  system  consists  of  tubes  or  pipes 
with  branch  tubes  proceeding  from  the 
main  tubes  at  angles,  and  mirrors  for 
reflecting  the  rays  of  light  from  one 
tube  to  the  other. 

At  the  observing  end  a  pair  of  field 
glasses  magnifies  the  reflected  image 
where  the  t  distance  requires  it.  The 

The  Observing  Instrument 
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pipes  can  be  laid  underground,  and 
through  walls,  or  wherever  necessary 
to  secure  the  desired  connections. 

REMARKABLE    STEEL  CASTING 

the  down  stream  motion  has  a  sifting 
action,  separating  slate  from  coal,  be- 

cause the  former  is  too  flat  to  be  car- 
ried readily  by  the  water.  The  deposits 

collect  especially  in  eddies,  on  sand- 
bars and  below  bridge  piers. 

This  is  not  the 

picture  of  a  devil-fish 
swallowing  a  man, 
but  of  a  cutter  for  a 

government  suction 
dredge,  for  which  we 
are  indebted  to  cour- 

tesy of  the  American 
Machinist.  The  man 

in  the  case  empha- 
sizes the  size  of  this 

huge  steel  casting,  of 
which  the  height  is  6 
ft.  and  the  diameter 
7±ft.  The  difficulties 
of  so  large  a  steel 
casting  can  hardly  be  appreciated  out- 

side the  foundry.  When  the  metal  was 
ready  to  pour,  the  mold  represented  19 
cores  rammed  up  in  a  flask  12x12x11  ft. 
Almost  4  weeks  were  spent  in  assemb- 

ling the  parts.  The  casting  was  a  per- 
fect success,  showing  neither  settles  nor 

shrinkage  cracks.  The  casting  weighs 
10,540  lb. 

Height,  6  Ft.;  Diameter,  7%  Ft.;  Weight,  10,540  Lb. 

TO  TELL  THE  AGE  OF  AN  EGG 

A  fresh  egg  will  sink  when  placed 
in  water  and  rest  on  its  side;  if  three 
weeks  old  it  will  incline  slightly  with 
the  small  end  down;  if  three  months 
old  it  will  stand  on  the  small  end,  and 

DIGGING  COAL  WITH  A  DREDGE 

What  is  the  use  of  picking  coal  out 
of  the  bowels  of  the  t  earth  when  all 
that  is  needed  is  a  No.  6  sand  pump 
attached  to  a  13-hp.  portable  engine 
on  a  raft  and  a  scow  on  which  to  load 

the  coal?  Trrat  is  the  way  they  do  it 
on  the  Susquehanna,  16  miles  above 
Harrisburg,  to  the  tune  of  25,000  tons 
of  the  best  quality  of  anthracite  year- 

ly. The  same  is  now  being  done  at 
other  points  along  the  river. 

The  explanation  of  this  apparent 
marvel  is  quite  simple.  The  anthracite 
is  a  fine  deposit,  which  has  been 
washed  down  by  freshets  from  the  coal 
and  culm  piles  along  the  banks,  and  it 
ranges  from  pea  to  buckwheat  size, 
with  a  little  chestnut.  These  deposits 
are  of  exceptionally  fine  quality,  for 

Testing  Eggs 

if  .  older  it  will  float  with  large  end  out 
of  water  more  or  less,  according  to 

age. 
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COIN  COUNTING  MACHINE 

The  illustration  shows  a  new  Eng- 
lish machine  which  automatically 

counts  coins  and  rolls  them  securely  in 
a    paper    wrapper.     The    coins  are 

Counts  and  Wraps  the  Coins  in  Strong  Packages 

emptied  into  the  hopper  at  the  top 
and  come  out  counted  and  wrapped  at 
the  bottom  as  fast  as  six  men  could  do 

the  work  by  hand.  The  machine  can- 
not make  a  miscount.  It  is  operated 

by  an  electric  motor. 

BIG  SCHOONER  HAS  GAS  EN= 
GINES 

26.6  ft.    Her  masts  are  161  ft.  high; 
her  cargo,  3,000  tons. 

One  500-hp.  gasoline  engine  gives 
the  schooner  5  knots  an  hour  in  calm 
weather.  Another  smaller  gas  engine 
lights  the  vessel  and  furnishes  an 
electric  searchlight  which  is  something 
unusual  for  sailing  craft;  and  still 
another  engine  hoists  the  sails-  and 
anchors,  and  hoists  the  cargo  in  and 
out  of  the  five  hatches. 

The  success  of  the  "Northland"  is 
likely  to  be  immediately  followed  by 
the  construction  of  many  others  using 
gasoline  engine  auxiliaries. 

NEW  COAL  FIELD;  24  FT.  THICK 

The  old  time  mariner 

refuses-  to  compromise 
and  allow  either  a  steam 

or  gasoline  auxiliary  en- 
gine. He  wants  all  sails 

or  all  power.  The  idea 
is  losing  ground,  how- 

ever, and  recent  ship 
construction  has  demon- 

strated the  advantages  of 
a  gasoline  engine  for  use 
when  little  or  no  wind 

prevails.  One  of.  these 

vessels,  the  "Northland," 
plying  along  the  Atlantic 
coast,  is  a  4-masted 
schooner  spreading  9,000 
ft.  of  canvas;  her  dimensions  are: 
Length,  242  ft. ;  breadth,  44  ft. ;  depth, 

The  day  when  all  the  coal  shall  have 
been  burned  up  has  received  another 
big  postponement.  Word  comes  from 
England  of  the  discovery  of  a  mam- 

moth coal  seam,  24  ft.  thick,  and  cov- 
ering 2,000  acres,  in  South  Stafford- 

shire. To  be  sure,  it  is  rather  deep — 
1,750  ft.— but  that  difficulty  will  be 
overcome  by  means  of  new  machinery, 
both  hydraulic  and  electric.  The  cages 
will  be  lifted  by  hydraulic  power  ac- 

cording to  designs  which  will  combine 
the  best  features  of  American,  English 
and  German  machinery.  Lighting  and 
hauling  will  be  done  by  electricity.  By 
these  improved  methods  it  is  expected 
to  obtain  an  output  which  will  beat  all 

The  New  Way— Power  and  Wind 

records — 3,200  tons  in 
keep  2,000  miners  busy. 

8  hours — and 
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DELIVERS  MAIL  AT  70  MILES  AN  HOUR 

The  new  mail  handling 
invention  shown  in  the  ac- 

companying photograph  will 
both  receive  and  deliver  mail 
sacks  at  the  same  moment, 
and,  with  this  task  accom- 

plished, automatically  swing 
on  its  own  axis  out  of  the 
way  of  trains  which  follow. 
The  Government  insists  that 

a  mail-catching  device  shall 
be  equal  to  the  task  of  being 
operated  while  the  trains  are 
running  at  a  speed  as  high 
as  60  miles  an  hour.  Tests 
of  this  machine  have  proven 
that  it  will  receive  and  de- 

liver mail  to  trains  running 
at  all  the  different  speeds  up 
to  70  miles  an  hour.  As 

shown  in  the  photo,  the  ma- 
chine is  equipped  with  a 

kind  of  reversible  cradle  of 
steel  wires  which  hangs  from 
a  crane  and  the  crane  in  turn 

is  suspended  from  a  swivel  post.  An- 
other important  feature  of  this  inven- 

tion is  found  in  the  fact  that  it  holds 
the  mail  pouch  which  is  received  by  it 
tightly,  thus  avoiding  any  possibility 
of  its  falling  under  the  train  wheels. 

LIABILITY  FOR  "LARCHMONT" 
WRECK  ONLY  $103.12 

Welcome  the  Coining:   Speed  the  Parting"  Sack 

We  suggest  that  the  Joy  Line  should 
change  its  name,  which  it  will  prob- 

ably be  glad  to  do  after  reading  the 
following  newspaper  dispatch : 

"The  wreck  of  the  steamer  "Larchmont" has  been  found  by  a  fisherman  off  Watch  Hill, 
R.  I.  It  has  been  sought  for  more  than  a 
month,  and  the  United  States  revenue  cutter 
"Cactus"  will  proceed  to  the  spot  and  en- deavor to  recover  any  bodies  which  may  still 
remain  in  the  wreck." 

Don't  get  drowned ;  it  is  better  to  be 
killed  on  a  railroad — that  is,  it  is  bet- 

ter for  your  family.  Owing  to  a 
peculiar  Federal  law  the  liability  of  a 
steamship  company  for  a  disaster  is 
limited  to  the  value  of  the  wreck.  The 

Joy  Line,  to  which  the  steamer  be- 
longed, has  filed  a  petition  under  this 

law,  setting  forth  that  the  wreck  has 
not  been  located,  that  the  total  value 
of  the  property  recovered  from  it  is 
only  $103.12,  and  asking  that  their 
liability  be  limited  to  that  amount. 
That  would  produce  56  cents  for  the 
heirs  of  each  of  the  183  persons  lost. 

UNITED  STATES  NEGLECTS 

ARSENIC  PRODUCTION 

Over  half  the  world's  production  of 
metallic  arsenic,  white  arsenic,  and  ar- 

senic sulphides  is  utilized  by  the 
United  States,  the  supply  coming 
largely  from  England,  Germany,  Spain 

and  Canada.  *  There  are  extensive  de- 
posits-of  arsenical  ores  in  this  country, 

and  every  year  several  hundred  tons  of 
arsenic  sulphide,  obtained  in  purifying 
sulphuric  acid  at  chemical  manufac- 

turing works,  are  wasted  by  burial; 
yet  we  remain  dependent  on  foreign 
countries  for  our  supply. 
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ELECTRIC  BOUQUET  A  NOVELTY 

A  pleasing  electric  novelty  which 
any  electrician  can  easily  make  is  the 
electric  bouquet.  The  idea  is  suited  to 
many  occasions,  such  as  receptions, 
weddings  and  presentations.  In  a 

large  bouquet  or  design  of  natural  flow- 
ers are  placed  small  incandescent 

lamps,  either  white  or  colored,  ar- 
ranged in  the  form  of  letters  to  pro- 

duce either  initials  or  words.  For  ex- 
ample, on  the  recent  occasion  of  a 

reception  given  by  his  employes  to  their 
manager  on  his  return  from  -a  long  ab- 

sence a  mammoth  bouquet  of  roses  was 
presented  to  him,  in  the  middle  of 
which  glowing  in  soft  colors  was  the 
word  "Welcome."  Current  was  taken 
from  a  wall  bracket  through  a  flexible 
cord  20  ft.  long,  which  permitted  the 
bouquet  to  be  carried  about  the  room. 

AN  EARTHQUAKE  HOUSE 

It  is  to  be  built  in  Kingston,  Ja- 
maica, of  drain  pipes  set  on  end  and 

filled  with  cement,  faced  on  the  out- 
side with  cement  and  on  the  inside 

with  thin  wood.  To  one  who  has  never 

"quaked"  it  would  seem  that  a  house 

of  solid  concrete  would  be  far  more 
likely  to  withstand  shocks,  and  still 
better  would  be  the  light  frames  which 
they  put  up  in  Japan,  but  a  man  who 
has  been  there  says  it's  all  right.  He 
ought  to  know,  for  he  is  Col.  H.  E.  C. 
Kitchener,  oldest  brother  of  Lord 

Kitchener,  and  a  resident  of  Kings- 
ton. His  house  was  badly  damaged  by 

the  last  shake,  and  he  is  now  in  Eng- 
land buying  materials  for  the  above 

mentioned  style  of  house,  so  as  to  be 
ready  for  the  next  one. 

SUBWAY  IN  TOKIO? 

In  their  omnivorous  appetite  for 

everything  "Western"  the  Japs  are 
eager  to  add  underground  railways  to 
the  large  collection  which  they  already 
possess.  So  far,  however,  the  subway 

is  "all  in  the  air,"  for  the  company  is 
not  even  formed.  If  it  materializes, 
the  distance  is  to  be  12  miles  and  the 

fare  2-J  cents. 
Meanwhile  the  Tokio  Electric  Tram- 

way Co.  is  trying  to  get  permission  to 
add  60  miles  to  its  line. 

MAXIM'S  LATEST  PEACE  PER= SUADER 

It  has  been  predicted  that  the  more 
highly  perfected  became  the  weapons 
of  destruction,  the  more  unlikely  would 
the  nations  be  to  resort  to  war.  If  that 
is  so  Hudson  Maxim,  the  well  known 

inventor  of  high  explosives,  is  a  uni- 
versal benefactor.  His  latest  peace- 

persuaders  are  "stabilite"  and  a  perfect time  fuse.  Stabilite  is  a  new  smokeless 

powder  having  certain  advantages  over 
the    usual    smokeless  —  it    will  not 

Seven  Stages  in  the  Manufacture  of  a  One-Piece  Collar  Button 
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decompose;  is  not  affected  by  impuri- 
ties; can  be  used  as  soon  as  made.  By 

the  time  fuse  a  shell  may  be  caused  to 
explode  after  passing  through  any 
thickness  of  armor,  making  most  of 
the  crew  permanently  peaceable. 

Mr.  Maxim  insists  that  the  United 
States  would  be  practically  defenseless 
in  case  of  war  with  any  first-class 

power. 

WELLMAN  ARCTIC  BALLOON  TO 
SAIL  THIS  MONTH 

The  Wellman  balloon,  "America," 
for  Arctic  exploration  has  been  en- 

tirely rebuilt,  nothing  of  the  first  con- 
struction remaining  save  the  gas  bag 

and  a  single  motor,  and  is  now  en  route 

for  Dane's  Island,  north  of  Spitzbergen 
and  only  600  miles  from  the  Pole. 
Only  Felix  Eiesenberg,  of  Chicago,  and 
two  Norwegian  companions  remained 
at  the  headquarters  in  the  frigid  zone 

the  past  winter,  during  which  ■  time 
communication  has  been  entirely  cut 
off.  Much  depends  on  whether  Mr. 
Wellman  finds  the  big  balloon  house 
erected  last  summer  still  standing.  If 
the  winter  storms  have  wrecked  it, 
another  will  have  to  be  built. 

A  FOLDING  UMBRELLA 

The  latest  Paris  fad  in  umbrellas  is 

one-  which  folds  up  in  a  case  which 
can  be  carried  in  the  pocket  of  an  ordi- 

nary coat.  The  illustrations  show  the 
case,  umbrella  half  opened  and  also 

Fplds  to  Pocket  Size 

ready  for  use.  The  handle  telescopes 
and  the  ribs  are  hinged  to  fold  several 
times.  The  umbrella  can  also  be  used 
as  a  cane. 

 ♦  •  ♦  

TAXIMETER  COMPUTES  CAB 
FARES 

With  the  advent  of  any  mechanism 
which  shall  fix  the  fare  due  at  the  end 

of  a  cab-ride,  one  of  the  chief  diver- 

Registers  Everything  but  "Tips" 

sions  of  Cabby  will  be  gone.  But  cab- 
riders  will  rejoice  with  exceeding  great 

joy- 
Across  the  sea  comes  news  of  the 

general  adoption  of  a  "taximeter"  for 
every  hired  vehicle  in  Paris,  its  adop- 

tion ordered  in  London  after  June  1, 
and  now  one  forerunner  of  this  peace- 
preserving  innovation  is  exciting  much 
interest  in  New  York  City. 

Without  going  too  far  into  details, 
it  may  be  said  that  the  French  device 
displays  on  its  face,  in  plain  view  of 
the  traveler,  the  fare  due  as  fast  as  it 
accumulates,  and  this  goes  on  just  the 
same  when  the  cab  is  standing  still  for 
a  call  and  whether  it  travels  fast  or 

slow.     The  machine  is  operated  by 
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clock  work  and  connection  with  one 
wheel,  and  is  sealed  so  its  mechanism 
cannot  be  tampered  with. 

FILE  WITH  CIRCULAR  TEETH 

A  new  style  of  file  comes  from  Lon- 
don, for  which  several  good  things  are 

claimed.    From  the  accompanying  cut 

Courtesy  Machinery 

The  New  FUe 

it  looks  reasonable  that  this  file  should 

be  self-cleaning,  the  chips  being  pushed 
continually  toward  the  outer  edge.  The 
grooves  are  so  deep  that  they  cut  with- 

out slipping  and  last  longer  without 
sharpening,  which  can  be  done  much 
below  the  usual  cost  because  of  the  sim- 

ple shape  of  the  teeth.  It  is  claimed 
to  work  well  on  all  metals  and  even 
marble. 

PROMOTION  OF  THE  DEAD 

All  the  107  men  whose  bodies  were 
foUnd  in  or  near  the  hulk  of  the  bat- 

its  magazines  when  the  ship  was  in 
dry  dock  at  Toulon.  Only  58  of  the 
bodies  have  been  identified,  so  that  the 
chief  significance  of  the  promotion  lies 
in  the  fact  that  the  widows  and  other 
relatives  will  receive  higher  pensions  in 
consequence  of  the  promotions. 

 ♦  •  ♦  

38  1=2  MILES  AN  HOUR  BY  AUTO 

That  was  the  average  speed  made  by 
M.  Sorel,  from  Paris  to  Nice,  in  a 
60-hp.  car.     Done  on  a  wager,  full 
time,  16J  hours. 

^   »  ,  »  BIGGEST  WHISTLE  IN  THE  WORLD 

The  biggest  steam  whistle  in  the 
world  is  on  a  street  railway  power 
house  at  East  St.  Louis,  111.  It  is  a 
three-chime  and  can  be  heard  20  miles. 
It  takes  half  a  ton  of  coal  to  produce 
the  steam  necessary  to  blow  the  whistle 

one  minute.  The  "whistle"  is  really 
three  whistles,  the  largest  of  which  is 
nearly  6  ft.  high  and  almost  as  large 
around  as  a  man.  It  has  connection 

to  an  electric  clock  regulated  by  Wash- 
ington time  and  is  blown  for  10  sec- 

onds at  7  a.  m.,  12  noon  and  6  p.  m. 
 ♦  •  ♦  

RAISING  A  SUNKEN  BOAT 

Trying  to  Be  a  Submarine 

tleship  "Jena"  have  been It  will  be  recalled  that  the 

wrecked  recently  by  the  explosion 

promoted. "Jena"  was 

of 

The  screw  propeller 
"Minnie  M.,"  in  sum- 

mer service  on  Georgian 

Bay,  filled  with  water 
while  at  her  winter 

dock,  sunk  and  then 
rolled  over  on  her  side. 
The  boat  was  raised  by 

eoifer-damming  the  en- 
gine and  boiler  room 

and  the  hatches,  and 
while  the  pumps  were 
removing  the  water  five 
heavy  lines  were  carried 
to  blocks  fastened  on 
shore.  As  the  water 

was  pumped  out  the 
boat  gradually  righted  herself  and  was 
taken  to  the  repair  docks  under  her 
own  steam. 
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NEW  RAILROAD  DANGER  SIGNAL 

By  Which  Train  Dispatcher  Can  Warn  Engineer  of  Moving  Train 

Signal  Rail 

A  new  system,  of  signals  has  been 
installed  on  22  miles  of  the  Great 

Western  Eailway  of  England.  It  sig- 
nals the  engineer  of  a  train  while  run- 

ning at  full  speed  between  stations. 
A  section  of  third  rail  60  ft.  long, 
called  a  ramp,  is  placed  in  the  middle 
of  the  track  at  intervals  of  each  half 

mile.  A  contact  shoe  suspended  from 
the  locomotive  makes  contact  with 

each  ramp  as  the  train  passes.  Elec- 
tric wires  connect  the  ramps  with  the 

telegraph  office  in  the  company's  sig- 
nal towers.      The  operator  can  thus 

Closed 

Llectrical  Engineering,  Londo 

Open 
cause  the  signal  box  in  front  of  the 
engineer  to  ring  a  bell  to  indicate  a 
"clear"  track,  or  blow  a  whistle  and 

show  the  word  "danger." 

FIFTY  MILES  TO  THE  MOON 

Contact  Shoe  is  at  the  Right 

So  far  as  seeing  it  is  concerned. 
Thanks  to  Mr.  John  D.  Hooker,  a 
philanthropist  living  at  Los  Angeles, 
we  may  some  day  see  photographs  of 

the  moon's  surface  distinguishing  ob- 
jects 100  ft.  apart.  In  other  words, 

anything  they  have  up  there  half  as 
long  as  the  capitol  building  will  be 
plainly  discernible.  All  this  and  many 
greater  wonders  will  be  brought  about 
by  means  of  a  100-in.  mirror,  which 
will  be  mounted  in  the  Carnegie  In- 

stitution's new  solar  observatory  on 
Mount  Wilson,  Southern  California. 
But  it  is  several  years  in  the  future,  for 
first  a  4£-ton  block  of  glass,  13  in. 
thick,  must  be  cast  without  crack  or 
blemish,  and  then  four  years  must  be 
consumed  in  just  grinding  and  polish- 

ing it.  The  cost  of  the  big  mirror  and 
its  smaller  auxiliaries  will  be  $45,000, 
A  lens  of  equal  size  costs  $1,000,000. 
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Courtesy  St,  Ey,  Journal 

ELEVATED  RAILROAD  BUILT  OF  CONCRETE 

The  feature  of  greatest  popular  in- 
terest on  the  new  electric  railroad  from 

Kichmond,  Va.,  to  Chesapeake  Bay  is 
the  elevated  part,  2,800  ft.  long,  where 
the  road  enters  Richmond  from  the 

north.  The  height  of  the  structure 
varies  from  18  to  70  ft. 

The  plan  of  a  riveted  girder  viaduct 
was  rejected  on  the  ground  of  expense, 
a  wooden  trestle  was  considered  too 

temporary  and  too  liable  to  destruction 
by  fire,  so  concrete  reinforced  by  steel 
was  adopted.  The  cement  used  was  of 
the  best  grade  and  the  stone  was  gran- 

ite crushed  and  thoroughly  screened  to 
1  in.  Granite  dust  was  substituted  for 

sand,  being  found  to  have  20  to  50  per 
cent  more  tensile  strength.  The  mix- 

ture was  in  proportion  of  1 :2 :4,  and 
was  calculated  to  stand  a  compressive 
stress  of  500  lb.  per  sq.  in.  and  a  shear 
of  50  lb.  All  concrete  was  required  to 
go  into  the  molds  within  15  minutes  of 
mixing.  -  After  removing  the  molds 
small  holes  were  filled  with  a  1:2  mor- 

tar and  finished  off  with  cement  and 
sand  laid  on  with  a  brush. 

The  spans  of  the  viaduct  vary  from 
23  ft.  6  in.  to  67  ft.  5  in.,  the  longest 
spans  being  over  streets.  They  were 
planned  to  support  a  train  weighing 
150,000  lb.,  and  expansion  is  provided 
for  at  intervals  of  200  ft.  by  means  of 
sliding  joints.  The  track  rests  on  oak 
ties,  and  these  on  pine  stringers  which 
rest  directly  upon  the  concrete  girders. 
At  intervals  of  5  ft.  a  f-in.  bolt,  sunk 

9  in.  into  the    concrete,    passes  up 
through  stringer  and  tie,  and  half  way 
between  these  long  bolts  are  short  bolts 
which  go  through  the  stringer  only. 

 ♦  •  ♦  

LOBBYING  WITH  AUTOMOBILES 

The  Wisconsin  legislature  threat- 
ened to  pass  a  law  reducing  the  speed 

limit  of  automobiles  below  12  miles  in 
towns  and  20  miles  in  the  country.  To 
demonstrate  that  such  action  was  un- 

necessary several-  leading  owners  of 
fast  cars  took  the  lawmakers  out  for  a 

spin  of  30  minutes  each,  during  which 
the  cars  were  driven  at  speeds  rang- 

ing all  the  way  up  to  40  miles  an  hour. 
Each  machine  was  equipped  with 
recording  instruments.  The  tests  in- 

cluded emergency  stops  and  other  feat- 
ures of  control. 

MAKING  STEEL  EXPERTS 

The  Bethlehem  Steel  Works  pro- 
poses to  furnish  a  course  of  free  in- 

struction for  3,000  young  men,  with  a 
view  to  making  them  experts  in  the 
manufacture  of  steel.  About  200  have 

already  accepted  the  offer,  and  al- 
though the  works  are  near  Pittsburg, 

not  one  student  came  from  that  city. 
More  than  half  of  these  ambitious  boys 
are  of  German  descent,  one-fourth  are 

Irish,  and  only  one-fifth  "'strictly 
American" — whatever  that  may  be. 



POPULAR  MECHANICS 649 

LOCOMOTIVE  AND  STEAMER  IN 
COLLISION 

The  cobbler  should  stick  to  his  last 

and  a  boat  should  stay  in  the  water — 
seems  to  be  the  moral  of  a  queer  acci- 

dent which  occurred  near  Beulah, 
Mich.  A  small  steamer  was  trying  to 
play  turtle  by  getting  across,  country 
with  the  help  of  several  men,  horses 
and  bobsleighs.  At  the  crossing  of  the 
Ann  Arbor  railroad  the  boat  was  near- 

ly safe,  when  the  men  were  terrified 
by  the  approach  of  an  express  train 
threatening  them  in  the  darkness.  In 
an  instant  there  was  a  terrific  crash- 

ing and  splintering,  with  wild  jump- 
ing from  both  boat  and  train.  Net  re- 

sults :  A  sternless  boat,  a  pilotless  en- 
gine, a  speechless  crowd,  and  no  one 

killed. 

THE  BATTLE  OF  THE  AIR 

The  dove  of  peace  seeking  an  olive 
branch,  whether  on  land  or  water  or  in 
the  air,  is  liable  to  be  shot  to  pieces  by 
the  target  practice  of  nations  profess- 

ing to  hope  that  they  shall  not  learn 
war  any  more.  Even  if  she  were  a 
duck  and  could  dive  she  would  be  run 
down  or  blown  up  by  a  submarine. 
Near  Danzig  the  German  war  depart- 

ment will  practice  all  kinds  of  shoot- 
ing at  balloons,  both  free  and  captive, 

their  size  being  2,500  cu.  ft.,  and  the 
length  of  the  holding  cables  being 
3,000  ft.  They  will  also  try  to  find  out 
how  much  damage  could  be  inflicted 
from  a  balloon  or  airship  on  an  enemy 
beneath. 

THE  BIGGEST  LEATHER  BELT 
IN  THE  WORLD 

It  was  made  in  Chicago  and  runs  a 
saw  mill  at  Tacoma,  Wash.  It  is  114 
ft.  long,  7  ft.  wide,  3-ply  thick,  weighs 
2,300  lb.,  and  225  steers  contributed 
the  centers  of  their  hides  to  make  it. 
Notwithstanding  its  size  and  weight, 
and  the  tremendous  strains  to  which  it 
is  subjected,  not  a  peg,  rivet  or  any 
metal  fastening  whatever  holds  it  to- 

gether. It  was  simply  stuck  together 
with  best  quality  of  cement  under  250 
tons  pressure. 

War  Balloon  Built  on  the  Lines  of  a  Pish 
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HOME=MADE  TRUCK  FOR  GASO- 
LINE ENGINE 

By  using  the  truck  from  an  old  steel 
binder  and  buying  a  small  wagon  wheel 
and  a  few  extra  bolts,  a  young  farmer 
rigged  up  a  good  truck  for  mounting 

Home-Made  Traction  Engine 

his  lj-hp.  gasoline  engine.  He  put  a 
plank  platform  on  the  truck  and  used 
the  same  gearing  that  had  been  used  to 
run  the  binder.  A  sprocket-chain  belt 
was  run  from  the  engine  through  a 
hole  in  the  platform  down  to  the 
pulley,  and  the  outfit  moved  itself  along 
nicely. 

This  portable  engine  is  used  on  the 
farm  for  .  the  following  purposes : 
Pumps  water  for  stock  at  a  cost  of  7 
cents  a  week ;  saws  wood ;  cuts  corn  fod- 

der ;  runs  grindstone,  fanning  mill,  and 
corn-sheller. 

MELTING  OLD  TIN  CANS 
PROFITABLE 

Old  tin  cans  which  are  not  left  to 
kick  about  alleys  and  vacant  lots  are 
collected  and  turned  to  profitable  use. 
When  reduced  they  are  worth  $5  to 
$12  a  ton.  There  are  several  methods. 
The  simplest  is  to  melt  the  whole  mass 
of  tin,  solder  and  iron  into  rough  in- 

gots, which  may  be  used  for  sash 
weights,  etc.  To  separate  the  tin  com- 

pletely a  chemical,  reaction  is  neces- 
sary. After  melting  out  the  solder  the 

combined  scrap,  iron  and  tin  must  be 
exposed  to  the  combined  action  of  some 
free  alkali,  preferably  caustic  soda,  and 

electricity  or  air  at  250°.  One  process 
is  to  dump  the  scrap  on  an  endless 

moving  frame  which  carries  it  alter- 
nately into  and  out  of  a  vat  of  alkali 

in  solution,  caustic  soda  or  potash.  The 
frame  is  connected  with  the  positive 
pole  of  a  current  of  high  amperage, 
and  the  tin  is  soon  deposited  in  the  so- 

lution as  crystals,  leaving  the  iron  free. 
Afterward  the  crystals  may  be  reduced 
easily  to  block  tin  and  the  solution 
used  continuously,  so  that  the  expense 
of  the  whole  is  slight  and  the  pure  tin 
is  valuable. 

PROPOSED  TEST  OF  DEATH 

There  are  some  unfortunates  who 
live  in  constant  terror  of  being  buried 
alive.  Although  there  is  no  reliable 
evidence  that  the  mistake  occurs  so 

often  as  these  people  imagine,  the  hor- 
ror of  it  is  so  great  as  to  justify  them 

in  demanding  that  the  chances  should 
be  reduced  to  a  minimum.  Many  de- 

vices have  been  proposed  and  some 
adopted,  but  none  is  entirely  reliable. 

The  latest  suggestion  is  a  French' 
invention  which  consists  of  a  piece  of 

paper,  copper,  brass  or  silver  on  which 
words  are  written  with  a  solution  of  a 
neutral  acetate.  The  piece  is  then 
fa?tened  at  the  nostrils  of  the  subject 
with  the  written  side  next  the  face.  If 

decomposition  occurs  it  will  begin  with- 
in the  body,  and  the  sulphurous  gases 

will  escape  through    the  nostrils,  in 

"The  Piece  Is  Fastened  at  the  Nostrils" 

which  event  the  writing  on  the  paper 
will  be  made  visible  by  the  chemical 
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action  of  the  gas.  In  this  way  death 
would  actually  announce  itself.  While 
the  test  has  the  advantage  of  being  one 
which  need  not  require  a  physician, 
as  it  can  easily  be  applied  by  anyone, 
the  serious  objection  remains  that 
sulphurous  gases  sufficient  to  bring  out 
the  writing  frequently  occur  to  the 
living  in  certain  cases  of  stomach 
trouble. 

MOTOR  HEARSE  FOR  BERLIN 

ARTESIAN  WELL  RUNS  ELEC- 
TRIC LIGHT  PLANT 

An  enterprising  South  Dakota 
farmer  makes  his  artesian  well  run  an 
electric  light  plant,  and  so  successful 
is  his  plan  that  other  farmers  are 
adopting  it. 

A  motor  which  had  been  in  use  on 

the  well  for  some  time  is  used  to  gen- 
erate the  current.  The  well  is  a  2-in. 

one  of  good  pressure,  and  the  wheel, 
which  is  somewhat  larger  than  other 
moter  wheels,  is  driven  at  450  r.  p.  m. 
The  dynamo,  of  600  watts  capacity, 
supplies  12  incandescent  lamps  and  an 
electric  stove.  Only  two  lights  can  be 
used  while  the  stove  is  in  use. 

AUTO  TIRE  THAT  CAN'T 
PUNCTURE 

Over  10,000  miles 
without  a  puncture 
or  one  cent  of  ex- 

pense for  repairs 
is  the  record  of  the 
automobile  tire 
shown  in  the  accom- 

panying cut.  This 
tire  recommends 
itself  for  running 
over  wire  nails,  glass, 
broken  rocks,  and 
any  and  all  of  the 

things  which  acci- 
dentally or  intentionally  are  found 

wherever  motor  cars  go.  The  outer 
tire  is  solid  rubber  1  in.  thick;  other 
details  will  be  readily  understood  from 
the  illustration. 

In  one 
hearse  has 

California  city  an  auto- 
been  in  successful  use  for 

For  "Rush"  Funeral 

several  months.  So  far  as  known  the 
first  vehicle  of  the  kind  in  Europe  has 
just  been  put  in  service  in  Berlin. 
The  approval  of  the  police  department 
was  necessary  and  this  has  been  se- 

cured. With  the  motor  hearse  it  is 
announced    that    funerals    will  take 

place  in  one-third  the  time. •  ♦  *  ♦  

A  GIANT  SMELTER 

In  an  age  of  electricity  copper  be- 

comes the  "precious  metal/7  That 
means  bigger  and  better  smelters,  and 
plenty  of  them.  The  biggest  yet  is 
now  going  up  at  San  Bruno  Point, 
8  miles  south  of  San  Francisco,  and 
will  cost  $5,000,000  and  two  years  of 
work.  When  finished,  the  plant  will 
take  copper  ore  only,  expected  to  come 
from  mines  all  along  the  Pacific  coast, 
from  Alaska  to  Valparaiso,  but  prin- 

cipally from  Nevada,  Arizona,  Cali- 
fornia, and  Mexico.  Of  course  the 

distance  will  depend  on  the  richness  of 
the  ore,  but  this  smelter  is  expected  to 
reduce  even  2%  ores  profitably  from 
short  distances.  At  any  rate,  the  Pa- 

cific has  such  a  copper  coast  that  the 
big  smelter  will  be  going  full  blast. 

 ♦  •  ♦  

"Gladiator"  is  the  killing  name  of 
an  English  automobile. 
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HYDRATED  LIME 

The  first  cost  of  quick  lime  is  a  little 
less,  but  it  is  likely  to  cost  more  in  the 
end  than  the  hydrated.  A  few  reasons 
why  the  cost  is  greater  are:  the  lump 

Hyd rating  Machine 

and  delivers  it  as  a  white,  dry  powder 
ready  for  packing  and  stable  in  any 
climate. 

FIVE  CARS  LIMIT  OF  FAST  TRAINS 

Hereafter  the  18-hour  trains  run- 
ning between  New  York  and  Chicago 

will  consist  of  but  five  cars — a  compart- 
ment observation  car,  two  Pullmans,  a 

diner  and  a  combination  buffet  and 

baggage  car.  The  Pennsylvania  line 
started  out  with  this  limit  and  has 

adhered  to  it,  despite  the  great  demand 
for  the  fast  service.  The  New  York 
Central,  however,  has  been  handling 

six  and  "even  seven  cars,  and  now  the 
management  declares  it  a  physical  im- 

possibility to  maintain  the  schedule 
with  such  a  heavy  train  and  has  re- 

stricted the  number  of  cars  to  five. 

NEW  TELEPHONE  SYSTEM  FOR 
OFFICES 

lime  is  perishable,  requiring  careful 
storage  and  always  presents  the  danger 
of  spontaneous  combustion.  It  is  crude 
and  unreliable,  requires  time  and  ap- 

paratus for  slaking,  and  any  excess  used 
must  be  thrown  away.  Hydrated  lime 
avoids  all  these  objections  and  has 
many  further  merits.  Passed  through 
a  machine,  it  comes  out  so  finely  di- 

vided as  to  produce  the  best  quality 
of  plaster,  mortar,  or  cement  as  to 
strength,  smoothness  and  density.  As 
it  shrinks  less  there  is  no  cracking  or 
blistering,  and  the  older  it  is  the  better 
it  gets. 

The  hydrating  of  lime  is  nothing 
new,  but  it  is  done  now  with  modern 
machinery.  The  ordinary  lime  enters 
the  first  cylinder  through  the  hopper 
seen  at  the  right  of  the  cut,  and  as  it 
is  passed  along  by  the  revolving  mixers 
it  is  sprayed  continually  by  water  en- 

tering through  the  funnel.  Having 
passed  through,  it  drops  into  the  sec- 

ond cylinder,  and  so  on  to  the  bottom, 
where  it  comes  out  as  hydrated  lime. 
Then  it  is  passed  through  a  very  fine 
screen,  which  takes  out  all  impurities 

The  latest  time-saving  addition  to 
business  system  is  a  little  instrument 
which  enables  the  head  of  a  business 

or  department  to  converse  with  one 
or  all  of  his  subordinate  officers  in  an o  r  d  inary 

tone  of 

voice,  i  n 

any  part  of h  i  s  office, 

and  with- 
o  u  t  hold- 

ing the  ap- 

paratus to his  ear  or 
mouth. 

Their  re- plies will  come  to  him  in  like  fashion, 
so  that  the  whole  conversation  will  be 

just  the  same  as  if  all  parties  were 
talking  together  in  one  room.  If  the 
manager  wishes  to  communicate  with 
one  person  only,  he  can  easily  make  it 
impossible  for  anyone  else  to  overhear, 
and  if  he  wishes  to  keep  the  replies 
secret  from  someone  in  his  own  office, 
there  is  a  receiver  which  he  can  use  in 
the  ordinary  way. 

Telephoning  at  Ease 
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ROAD  CUT  THROUGH  LAVA 

Koads  over  lava  are  common  enough, 
but  cutting  one  through  40  ft.  of  lava 
scarcely  cooled,  is  a  different  propo- 

sition. This  engineering  novelty 
comes  from  our  new  territory  of 
Hawaii.  It  seems  that  the  old  gov- 

ernment road  in  the  Kan  district  has 
been  covered  by  the  outflow  from 
Mauna  Loa  and  the  territorial  legisla- 

ture has  made  a  beginning  of  reopen- 
ing the  road  by  appropriating  $15,000. 

It  bids  fair  to  be  a  hot  job  as  well  as  a 
hard  one,  for  the  cooled  surface  is  as 
hard  and  brittle  as  glass,  while  the 
lower  strata  are  still  molten.  But  the 

engineers  insist  that  it  is  perfectly 
feasible.  At  any  rate,  hot-foot  will 
keep  them  stepping. 

by  means  of  the  lever  and  piston  un- 
derneath the  pot,  and  so  dislodge  any 

crust  which  has  formed  on  the  bottom. 
The  other  kind  shown  in  cut  is  tipped 

by  a  draw-chain,  pulled  by  the  engine 
as  it  leaves  the  car.  The  "ladle"  has 
a  capacity  of  from  70  to  280  cu.  ft., 
210  cu.  ft.  being  standard;  it  is 
mounted  on  a  car  body  of  cast  steel.  It 
may  be  arranged  to  dump  either  side 
or  at  the  end.  Simplicity,  strength, 
and  certainty  of  action  are  claimed  for 
this  style,  and  no  linings  which  will 
need  renewal. 

Either  of  the  above  patterns  may  be 
connected  in  series,  so  that  the  whole 
trainload  can  be  dumped  at  once, 
either  by  steam  or  draw-chain,  from 
the  engine. 

SELF=LIFTING  AIRSHIP 
SLAG  DUMPING  CARS 

"Cinder  pot"  or  slag 
"ladle"  is  the  name 
given  to  a  metal  recep- 

tacle, mounted  on  a  car, 
in  which  the  slag  from  a 
smelter  is  removed  to 

the  dump.  They  are  of 
all  sizes,  shapes,  and  de- 

signs, each  claiming  spe- 
cial merits.  One  pattern, 

as  seen  in  cut,  consists 
of  a  round  pot,  swung 
between  two  trucks,  and 
tilted  sideways  by  means  of  steam  or 
compressed  air  in  the  cylinder  which 
is  mounted  on  the  forward  truck.  The 
special  merit  claimed  for  this  style  is 
a  false  bottom  which  can  be  pushed  up 

The  "helicopter"  is  the  high  sound- 
ing name  of  the  machine  which  is  to 

Side  Dump  Car 

Side  View  of  the  Cinder  Pot 

outsail  the  aeroplane,  and  solve  the 
problem  of  aerial  flight.  Two  profes- 

sors of  Johns  Hopkins  are  working 
along  new  lines,  and  the  usual  fine 
prospects  of  success  are  published. 
Discarding  all  balloon  and  aeroplane 
levitation,  they  propose  to  ascertain  by 
experiment  the  utmost  possibilities  of 
"direct  thrust"  for  lifting  purposes. 
This  direct  thrust  is  to  be  furnished  by 
propellers  40  ft.  in  diameter,  driven 
by  a  steam  engine  of  100  hp.  Engine, 
boiler,  furnace  and  water  are  to  weigh 
1,000  lb.,  the  rest  of  the  apparatus 
700  lb.,  and  the  inventors  believe  that 
they  can  generate  power  enough  to  raise 
this  weight  plus  the  operators.  Their 
prime  object  is  to  get  .the  thing  to  g<& 
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straight  up;  after  they  get  up  they 
will  try  going  sideways. 

The  idea  of  such  large  lifting  pro- 
pellers is  not  new,  but  heretofore  they 

have  been  worked  by  man  power,  which 
proved  inadequate.  After  they  get  up 
the  professors  figure,  that  half  the 
horsepower  will  be  sufficient  to  keep 

them  up.  Here's  hoping  that  they  may 
get  up,  stay  up,  and  when  they  get 
ready  come  down  without  any  dull 
thud. 

FORTY=FIVE  MILES  AN  HOUR 
THROUGH  CLOUDS 

That  was  the  experience  of  Alfred 
Leblanc,  a  young  Parisian,  who  went 
up  with  a  spherical  balloon.  A  strong 
wind  drove  him  and  a  companion 
through  the  night  across  France  and 
Mecklenburg.  In  the  morning  they 
saw  the  Baltic  Sea  getting  uncomfort- 

ably near,  decided  they  had  had  enough 
and  came  down  safely  on  the  island  of 
Eugen.  They  found  that  in  14  hours 
the  balloon  had  sailed  630  miles. 

 ♦  •  ♦  

ELECTRIC  FAN  IN  HOUSE 
FURNACE 

The  new  system  of  forcing  air 
through  a  house  furnace  by  means  of 
an  electric  fan  was  recently  described 
in  this  magazine.  The  illustration 
shows  where  to  place  the  fan  which  is 
to  be  used  only  when  required.  The 

Showing  Location  of  Pan 

switch  for  turning  on  the  current  can 
be  placed  in  the  room  above. 

REVERSED  CLOCK  FOR  BARBER 
SHOPS 

Every  barber  shop  has  a  clock  which 
is  invariably  placed  on  the  wall  oppo- 

Hold  Before  a  Mirror 

site  the  big  mirror  which  faces  the  cus- 
tomer in  the  chair.  The  clock  face  is 

reversed  as  seen  in  the  mirror  and  not 
one  man  in  a  thousand  can  read  the 
time.,  A  jeweler  in  Glendine,  Mont., 
has  now  invented  a  sane  clock  for  bar- 

ber shops.  The  Keystone  says  the  fig- 
ures on  the  dial  are  reversed  and  the 

hands  move  just  opposite  to  those  of 
ordinary  clocks.  The  result  is  the  re- 

flection in  the  glass  is  so  "you  can  un- 
derstand it."  To  demonstrate,  hold 

this  page  in  front  of  a  mirror  and  read 
the  time  of  the  clock  in  the  illustra- 
tion. 

 ♦  •  ♦  

WIRELESS  STATION  ON  AIRSHIP 

The  possibilities  and  practical  utility 
of  wireless  telegraphy  in  aerial  navi- 

gation will  be  thoroughly  investigated 

aboard  Count  Zeppelin's  airship  this summer.  A  wireless  station  has  been 

installed  on  the  craft,  in  which,  in- 
stead of  extending  upward  as  in  other 

stations,  the  receiver  extends  down- 
ward, consisting  of  a  bronze  wire  300 

ft.  long.  Power  from  the  airship's  two 
80-hp.  motors  works  the  transmitter, 
which  is  capable  of  sending  messages 
150  miles. 



POPULAR  MECHANICS 
655 

WHEN  IS  A  BATTLESHIP  A 

CRUISER? 

The  line  of  distinction  between  the 

battleship  and  the  cruiser  is  becoming 
so  fine  as  to  be  invisible  to  the  naked 

eye,  except  of  the  naval  expert.  For 
instance,  here  is  the  British  cruiser 

"Indomitable,"  just  launched,  530  ft. 
long,  displacing  17,250  tons,  and  speed- 

ing 25  knots — 28.8  miles.  Her  armor 
and  armament  are  nearly  as  heavy  as 

those  of  a  battleship,  and  to  "the  man 
in  the  street"  she  is  really  nothing  less 
than  a  fast  one.  This  little  toy  will 
cost  the  British  taxpayer  $8,645,000, 

and  yet  there's  more  to  follow — the 
"Inflexible"  and  the  "Invincible,"  now under  construction.  To  match  these 
the  United  States  has  nothing  better 
to  exhibit  than  the  "Montana"  and  the 
"North  Carolina,"  now  being  built  for 
a  speed  of  22  knots,  and  to  cost 
$6,575,000  each. 

A  FLANGELESS  CAR  SYSTEM 

For  some  weeks  past  there  has  been 
in  daily  operation  in  Miami,  Fla.,  a 
suburban  passenger  railway  the  cars  of 
which  run  on  flangeless  wheels.  To 
take  the  place  of  flanges  a  third  rail  of 
ordinary  type  is  laid  in  the  center  of 
the  track,  against  which  run  small  side 
bearing  wheels  or  rollers  attached  to 
the  car.  A  glance  at  the  illustration 
will  explain  why  it  is  impossible  for 

Taking  a  Curve 

Flangeless  Wheel  Car 

the  car  wheels  to  leave  the  rail  or 
climb  it.  The  curve  in  the  track  seen 
in  the  other  picture  is  45  ft.  radius ;  the 
car  passes  over  this  curve  at  25  miles 
an  hour  without  lurching.  The  cars 
used  have  a  rigid  wheel  base  of  5  ft. 
10  in. ;  track  is  standard  gauge.  It  is 
stated  the  car  requires  no  more  power 
to  start  or  travel  the  curve  than  on 
straight  track.  If  desired  the  center 
rail  can  also  be  used  as  an  electric 
third  rail. 

MOVING  PICTURES  OF  THE 
HEART 

By  the  use  of  X-rays  and  the  cine- 
matograph, an  apparatus  for  repeat- 

edly photographing  moving  objects  at 
very  brief  intervals,  scientists  have 
succeeded  in  photographing  movements 

of  internal  organs  like  the'  heart  and 
lungs.  These  moving  pictures  when 
reproduced  on  a  screen  are  of  great 
assistance  to  medical  men. 

In  order  to  pay  the  national  debt 
thousands  of  Koreans  are  joining  the 

"Debit  Eedemption  Society,"  the  mem- 
bers of  which  abstain  from  smoking 

and  similar  luxuries,  eat  one  meal  less 
each  day,  wear  less  clothes,  and  many 
other  sacrifices  of  a  like  nature. 
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Handy  Keg  Carrier 

The  illustration  shows  a  two-wheel 
truck  for  picking  up  and  carrying  nail 
kegs  or  other  small  heavy  objects.  The 
handles  and  jaws  may  be  made  of  iron 

Easily  Made;  Very  Handy 

or  the  handles  may  be  made  of  wood 
and  bolted  on  the  jaws.  One  handle  is 
held  in  a  stationary  position  by  means 
of  a  brace,  B,  shown  in  the  detail 
sketch.  The  jaws  should  be  curved  up 
near  the  axle  so  as  to  lie  parallel  with 
the  floor  when  the  handles  are  held  in 

the  hands. — Contributed  t  by  Experi- 
menter. 

How  to  Calk  Pipes  Under  Water 

One  way  is  to  use  "lead  wool,"  a 
substance  consisting  of  minute  fibers  of 

lead,  which  on  being  compressed  form 
a  solid  mass.  But  when  this  cannot 

be  obtained  the  apparatus  shown  in  the 
accompanying  sketch  will  permit  pour- 

ing melted  lead  in  the  usual  manner, 
unless  the  water  level  is  too  high.  An 
ordinary  funnel  is  used  for  the  purpose 
and  is  arranged  in  position  as  shown  in 
the  sketch.  Oil  is  then  poured  in  the 
funnel,  thus  displacing  the  water  and 
preventing  the  melted  lead  from 
touching  the  water  until  it  has  passed 
through  the  oil.  This  gives  the  melted 
lead  a  greasy  surface  which  prevents 
the  water  from  coming  in  actual  con- 

tact with  it  and  allows  it  to  fill  the 

cavity.  The  lead  can  then  be  calked  in 
the  usual  manner. — Contributed  by  C. 
E.  Thomas,  Chicago. 

To  Tighten  Threads  in  a  Cap 

Here  is  a  good 

way  to  tighten  a 
screw  cap  or  cover 
for  a  bottle,  jar,  or 
other  article.  If  the 
cap  does  not  hold, 

put  it  over  the  end 
of  a  round  stick 
and  with  a  nail,  or, 

better,  a  center 
punch,  make  small 
dents  in  the  thread 

about  J  in.  apart. 
This  makes  the 

thread  deeper  and 
will  usually  hold 

very  well. — Contrib- 
uted by  E.  N.  Bunce, 

1050  Kilbourne  Ave.,  Seattle,  Wash., 
Fremont  Station. 

Ready  to  Pour 

To  write  on  celluloid  or  celluloidin 

paper,  first  rub  the  face  of  the  paper 
with  a  chalk  crayon  and  wipe  the  dust 
off  with  a  clean  cloth. 
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Cheap  Reflector  for  Incandescent 
Lamp 

A  very  good  reflector  for  electric 
light  bulbs,  lantern  globes,  lamp  chim- 

neys, etc.,  is  made  as  follows:  With 
pen  and  ink  lay  out  a  circle  on  the 

Aluminum  Lacquer  Reflector 

bulb  or  chimney  the  size  of  the  reflect- 
ing surface  desired.  Then  give  this 

section  of  the  bulb  two  coats  of  alumi- 
num lacquer  or  aluminum  enamel.  Do 

the  coating  while  the  lamp  is  lighted, 
so  as  to  get  the  coating  on  evenly.  To 
draw  a  circle  on  glass  with  a  pen  com- 

pass, paste  a  small  piece  of  cardboard 
on  the  glass  and  push  the  center  point 
of  the  compass  into  the  cardboard. — 
Contributed  by  Charles  E.  Frary,  Nor- 
walk,  0. 

Safety  Valve  Made  from  Check 
Valve 

The  accompanying  sketch  shows  how 
I  made  a  safety  valve  from  a  check 
valve.  The  body  of  the  check  valve 
was  tapped  to  receive  the  stud,  A, 

which  was  slotted  out  at  the  unthreaded 
end  to  receive  the  lever,  B.  A  similar 
stud  is  screwed  into  the  valve  disc  and 
is  hinged  to  the  lever  at  C.  This  stud 
passes  through  a  hole  in  the  cap,  which 
should  be  drilled  a  little  larger  than 

the  stud  so  that  it  won't  bind.  In 
connecting  with  the  steam  or  other  pipe 
be  sure  that  the  pressure  comes  on  the 
lower  side  of  the  disc,  otherwise  the 
valve  will  not  operate. — Contributed 
by  C.  E.  Mayne,  Park  City,  Utah,  Box 
223. 

Reheater  for  Compressed  Air 

Engines  run  by  compressed  air  fre- 
quently give  trouble  on  account  of  the 

moisture  in  the  air  freezing  in  the 
cylinder.    This  is  due  to  the  loss  of 

For  Heating  Compressed  Air 

heat  produced  by  the  expansion  of  the 
air  in  the  cylinder.  The  engine  of 
which  I  have  charge  is  a  long  distance 
from  the  compressor  (3,000  ft.)  and 
thus  the  heat  produced  by  compression 
was  allowed  to  escape  before  the  air 
reached  the  engine. 
When  first  started  the  engine  would 

run  all  right,  but  after  it  had  been 
running  a  few  minutes  the  valve  would 

jiosse-Made  Safety  Valve  work  stiff  and  the  link  would  begin  to 



658 POPULAR  MECHANICS 

quiver.  Then  the  piston  would  groan, 
and  after  running  irregularly  for  a 
little  while  the  engine  would  stop  alto- 

gether and  all  the  pressure  we  had 
wouldn't  move  her  an  inch  until  the 
cylinder  was  thawed  out. 

In  order  to  overcome  this  difficulty 
and  at  the  same  time  to  expand  the 
compressed  air,  I  built  the  reheater 
here  shown,  which  successfully  prevents 
the  engine  freezing  up  and  materially 
reduces  the  consumption  of  air. 

A  piece  of  1-in.  pipe  was  coiled  as 
shown  at  A,  and  enclosed  in  a  sheet 

iron  casing,  B,  having  lap  joints  riv- 
eted together.  This  was  lined  with  fire 

brick  as  shown  at  C,  and  provided  with 
a  circular  grate,  D.  The  fuel  is  put  in 
from  the  top,  which  is  covered  by  a 
sliding  lid,  E,  of  sheet  iron.  Another 
sliding  door  not  shown  in  the  sketch  is 
placed  at  the  bottom  to  allow  the 
removal  of  ashes  and  to  regulate  the 
draft. 

The  operation  of  this  reheater  has 
been  so  successful  that  we  now  run  it 
all  the  time;  even  during  the  warmest 
weather  when  there  is  little  danger  of 
freezing,  the  object  being  to  reduce  the 
amount  of  air  used.  The  engine 
develops  12  hp.  at  85  lb.  air  pressure. 
— Contributed  by  A.  E.  Scheetz,  Tre- 
vorton,  Pa. 

Muffler  for  Gas  Engine 

How  to  Make  a  Drill  Chuck 

A  very  serviceable 
chuck  for  holding  drills 
and  small  work  can  be 
made  from  an  old  brace. 
With  a  hack-saw  cut  the 
chuck,  A,  off  the  brace, 
leaving  about  2  in.  of 
the  rod  on  the  chuck. 

The  rod  portion  is  then 
to  be  heated,  straightened  out  and 
turned  up  true,  as  shown  at  B.  An  old 
lathe  center,  C,  is  then  drilled  to 
receive  B  and  the  chuck  driven  in. 
Then  drill  a  small  hole  at  D  for  a 

spanner  wrench  and  the  chuck  is  com- 
plete—Contributed by  A.  S.  C,  466 

E.  Buchtel  Ave.,  Akron,  Ohio. 

The  silencing  of  a  large  gas  engine 

is  often  a  difficult  problem.  The  ordi- 
nary gravel  box  stuck  on  the  end  of 

the  pipe  takes  only  the  sharp  edge  off 
the  noise,  says  a  correspondent  of  the 
American  Machinist.  We  used  it  for 

some  years,  but  a  job  came  along  where 
an  engine  of  30-hp.  had  to  run  on 
Sundays  and  occasionally  all  night. 

Muffler  for  Large  Gas  Engine 

As  it  was  located  in  a  quiet  residential 
neighborhood,  it  was  essential  that  the 
engine  cough  should  not  be  heard.  We 
dug  a  hole  about  3  ft.  each  way  and 
lined  it  with  a  single  course  of  brick 
set  in  cement.  The  top  of  the  pit  was 
fitted  with  an  inspection  cover  to  facili- 

tate cleaning.  The  pit  was  filled  with 
clean  pebbles  about  the  size  of  a  walnut 

Drill  Chuck  Made  Prom  an  Old  Brace 

and  the  exhaust  pipe  turned  into  it.  In 
one  corner  a  vent  pipe  was  introduced 
and  carried  to  a  convenient  height. 
This  pipe  prevented  the  accumulation 
of  any  pressure,  and  also  carried  the 
smell  out  of  reach. 

It  answers  perfectly,  and  we  have 
many  times  since  adopted  the  same 
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plan.  The  pebbles  want  removing 
about  every  six  months,  washing  and 

replacing.  Don't  use  anything  but 
pebbles  (broken  bricks  won't  do),  and 
don't  let  them  be  too  small. 

be  obtained  from  druggists  and  always 
from  dealers  in  asbestos. 

Home=Made  Lawn  or  Weed  Mower 

Mqde  from  an  Old  Field  Mower 

A  Simple  Lightning:  Protector 

In  the  protection  of  telephone  cables 
an  idea  that  may  be  valuable  needs 
investigation,  says  Journal  of  Elec- 

tricity. It  was  found  from  eleven 

years'  experience  in  the  installation  of 
aerial  cables  that  if  a  single  loop  2  ft. 
in  diameter  were  made  in  the  end  of 

the  cable,  or  even  a  "goose  neck"  of  3 
or  4  ft.  in  length,  that  in  case  lightning 
should  puncture  the  cable,  one  need 
never  look  for  trouble  beyond  this  loop ; 
that  lightning  coming  into  the  cable 
from  an  overhead  line  would  encounter 

such  impedance  at  this  point  that  it 
would  jump  the  conductors  and  go  to 
the  cable  sheath  every  time. 

 »  •  ♦  • 
To  Glue  Asbestos  to  Iron 

Silicate  of  soda  glue  is  probably  the 
best  substance  to  use  for  the  purpose 
named.  Brush  the  glue  on  the  back  of 
the  fireplace  and  then  stick  on  the 
asbestos  fiber,  using  the  asbestos  freely. 
This  glue  will  withstand  the  heat  and 
hold  the  asbestos  firmly  in  place,  says 
the  American  Artisan.    It  can  usually 

Anyone  having  an  old 
field  mower  and  a  few 

metal-working  tools  can 
make  a  good  lawn  and 
weed  mower.  The  fol- 

lowing parts  of  the  old 
machine  will  be  needed: 

The  driving  wheels  and 
shaft,  a  portion  of  the 
cutter  -  bar,  including 
knives  and  fingers,  bolts, 
nuts,  and  any  other  part 
which  can  be  used,  de- 

pending on  the  make  of 
the  old  machine. 

Procure  a  strip  of 
sheet  steel,  Fig.  1,  6  in. 
wide,  about  1/32  in. 

thick,  and  long  enough  to  go  around 
the  circumference  of  the  driving 
wheels.  .  Cut  this  along  the  wave  line 
AB  and  rivet  the  two  pieces  to  the 
two  driving  wheels  as  shown  at  A  A, 
Fig.  2.  These  should  be  riveted  to  the 
wheels  in  a  position  such  that  the  crest 
on  one  side  will  be  opposite  the  trough 
on  the  other. 

The  frame  B  is  made  of  wood,  also 
the  handle,  C.  The  piece  D  can  be 
made  of  either  wood  or  iron,  and  is 
fitted  with  a  roller  at  each  end  to  re- 

duce the  friction  against  the  cams,  AA. 

Two  wheels,  EE,  about  6  in.  in  diam- 
eter and  3-in.  face,  are  fastened  to 

the  front  of  the 'machine  in  order  to 
prevent  the  cutters  from  striking  the 

ground. The  driving  wheels  must  be  in  the 
right  position  and  then  made  fast  to 
the  shaft  in  order  to  have  the  cams 

work  properly  and  it  will  be  necessary 
to  use  two  collars,  FF,  to  prevent 
lateral  movement  of  the  shaft.  When 
the  machine  is  pushed  along  the  cams 
operate  the  cam  bar,  which  oscillates 
the  lever,  G,  and  thus  works  the  knives. 
■ — Contributed  by  Geo.  G.  McVicker, 
North  Bend,  Nebr. 
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An  Emergency  Pump 

Once  while  freighting  on  the  border 
lands  of  the  Eocky  mountains  I  indis- 

creetly attempted  a  short  cut,  mis- 

water  at  the  bottom,  which  was  some 
15  ft.  below  the  surface.  A  rope  and 
bucket  could  not  be  used  on  account  of 

the  rocky  slope,  so  I  used  a  tub  and  a 
piece  of  hose  as  shown  in  the  accom- 

panying sketch. 
Removing  the  iron  rod  from  the  end- 

gate  of  the  wagon  I  used  this  for  a 
plunger.  On  the  threaded  end  of  the 
rod  I  screwed  two  nuts  and  wrapped 
the  portion  of  the  rod  between  the  nuts 
with  string  until  I  had  a  piston  that 
would  fit  in  one  end  of  the  hose.  I 
then  cut  a  hole  in  the  hose  at  A  to 
let  the  water  run  into  the  tub.  To 

prime  my  newly-constructed  pump  I 
tied  a  rope  to  the  other  end  of  the  hose 
and  lowered  a  few  feet  of  it  into  the 

water  below.  Then  by  pulling  up  the 
end  of  the  hose  with  the  string  I  suc- 

ceeded in  getting  the  plunger  wet. 
I  then  began  operating  my  pump  as 

follows :  Holding  the  hole  closed  with 
my   hand,   the   plunger   was  pulled 

nearly  all  the  way  out.  I  then  put  my 
foot  on  the  hose  at  F,  uncovered  the 
hole  and  forced  the  plunger  in  again. 
Continuing  in  this  way  I  soon  had  a 
good  stream  flowing  and  in  a  few  min- 

utes had  a  tub  of  water  which  was  rel- 

ished greatly  by  myself  and  horses. — 
Contributed  by  George  G.  McVicker, 
North  Bend,  Neb. 

 ♦  •  ♦  

Damp=Proof  Coating  for  Walls 

Dissolve  30  parts  tin  in  40  parts 
hydrochloric  acid  and  add  30  parts  sal 
ammoniac.  Prepare  a  powder  of  50 
parts  freestone,  20  parts  zinc  oxide,  15 
parts  pounded  glass,  10  parts  powdered 
marble  and  5  parts  calcined  magnesia. 
Make  the  powder  into  a  paste  with  the 
liquid  first  prepared.  Add  coloring 
matter  if  desired.  This  composition 
may  also  be  used  for  repairing  stone 
work  or  molding  statues. 

Old  varnish  may  be  removed  from  a 
metal  surface  by  dipping  it  in  equal 
parts  of  ammonia  and  95  per  cent 
alcohol. 

 ♦  »  ♦  

Tempering  a  Hammer 

Blacksmiths'  and  machinists'  ham- 
mers frequently  chip  around  the  edges. 

This  is  caused  by  the  hammer  being 
too  hard,  says  a  correspondent  of  the 

For  Drawing  the  Temper 

Blacksmith  and  Wheelwright,  who  rec- 
ommends the  following  process  for 

drawing  the  temper: 
Make  a  ring  of  ̂ -in.  round  iron  to 

fit  the  face  of  the  hammer.  Then  chill 
the  hammer  face.  Next,  heat  the  ring 
red  hot  and  fix  it  round  the  hammer 

and  bring  the  edge  of  the  face  down  to 
a  blue  color;  remove  the  ring  and  cool 

judged  my  direc- tion and  was  lost  in 
the  foothills.  The 
situation  was  not 

alarming  so  far  as 
food  was  concerned, 
as  there  was  enough 
feed  and  provisions 
in  the  wagon  to  last 
several  days,  but  I 

hadn't  a  drop  of 
water.  After  wan- 

dering around  near- 
ly all  day  in  search 

of  my  road  I  dis- 
covered a  wide  crevice in  the  rock  with 
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the  hammer  head.  The  center  will  be 
hard  and  the  edges  fairly  soft  and  you 
will  have  no  more  bother. 

Mica  Winding  Device 

We  had  been  having  a  great  deal 
of  trouble  with  our  producer-gas  engine 
due  to  the  short-circuiting  of  the  spark 
plug.  The  sparking  device,  which  is  of 

the  "make  and  break"  type,  is  so  de- 
signed that  the  mica  insulation  must 

Device  for  Winding  Mica 

cover  a  stem  over  6  in.  long.  After 
sending  the  spark  plug  to  several  re- 

pair shops,  with  results  which  were  un- 
satisfactory, I  decided  to  try  the 

method  here  illustrated,  which  has 
proved  very  successful. 

First,  I  procured  a  piece  of  brass 
tubing  8  in.  long,  and  by  means  of  a 
hacksaw  slit  it  open  from  end  to  end. 
Then  I  made  a  block  of  wood  7  in. 

long  and  drilled  through  it  a  longi- 
tudinal hole,  a  little  smaller  than  the 

hole  in  the  spark  plug,  but  somewhat 
larger  than  the  diameter  of  the  tube. 
Then  by  placing  the  tube  in  the  hole, 
with  the  end  projecting,  it  was  an  easy 
matter  to  twist  the  tube  with  one  hand 
while  the  mica  was  fed  in  with  the 

other.  By  overlapping  the  edges,  I 
found  that  scrap  mica  could  be  used  in 
this  way  with  excellent  results. 

When  enough  mica  is  wound  on  the 
tube,  place  one  end  in  the  spark  plug 
and  push  it  in  with  a  twisting  motion. 
The  tube  can  then  be  withdrawn  by 
turning  it  backwards,  thus  allowing 
the  mica  to  release  itself  and  cling  to 
the  hole  in  the  spark  plug.  By  using 
this  simple  device  I  can  insulate  a  plug 
in  less  time  than  it  would  take  to  get 

a  repair  man,  and  with  results  that 
are  much  more  satisfactory. — Contrib- 

uted by  J.  A.  Manning,  Manager  of 
Manning  Wood  Fibre  Co.,  Owen 
Sound,  Ontario. 

 ♦  •  ♦  ■ 
How  to  Make  a  Focusing  Glass 

Eemove  the  film  from  an  old  plate, 
apply  a  thin,  even. coat  of  shellac  and, 
while  it  is  wet,  spread  over  the  coated 
side  a  piece  of  white  tissue  paper.  Or, 
frost  the  glass  as  described  in  the 
March  number,  1907. — Contributed  by 
F.  H.  Schubart,  241  Pine  St.,  Eliza- 

beth, N.  Y. 

A  Dustless  Ash  Sifter 

To  make  this  device  all  that  is  need- 
ed is  a  galvanized  iron  can,  such  as  is 

generally  used  for  scraps  or  ashes;  a 
circular  sieve,  a  wooden  cover  and  some 
round  iron  for  making  the  links  and 
handle.  The  links  are  hung  on  screw 
hooks  screwed  into  the  cover  and  sup- 

port the  sieve  by  means  of  hooks  fast- 

Dustless  Ash  Sifter 

ened  to  the  sides.  In  operation  the 
sieve  may  either  be  moved  backward 
and  forward  or  it  may  be  given  a  re- 

volving motion.  The  revolving  motion 
is  more  effective  at  first,  but  soon  causes 
the  ashes  to  pile  up  around  the  edge 
of  the  sieve. 
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Tool  Holder 

Take  a  piece  of  steel  the  right  size 
to  fit  the  tool  post.  Split  about  2  in. 
back.  Spread  the  under  ends  and  file 
the  notches  so  as  to  hold  a  piece  of  a 
three-cornered  file.  Put  a  bolt  on  the 
machine  and  screw  to  clamp  the  file. 

Holder  for  Threading  Tools 

In  this  tool  holder  old  files  can  be 
used  to  make  many  different  shaped 
tools,  says  a  correspondent  of  the 
Blacksmith  and  Wheelwright,  and  it  is 
not  necessary  to  temper  them.  Simply 
break  the  file  off  at  a  convenient  length 
and  grind  up  on  the  emery  wheel, 
leaving  the  teeth  on  the  eyes  to  bed  in 
the  holder. 

Cheap  Method  of  Cutting  Shaft 

The  end  of  a  shaft  often  projects 
into  valuable  operating  space  and  in 
many  cases  is  very  annoying  or  even 
dangerous.  In  order  to  provide  a 
cheap  and  efficient  method  of  cutting 

Making  a  Shaft  Cut  Itself 

off  the  unnecessary  portion,  a  corre- 
spondent of  the  American  Miller  recom- 

mends the  use  of  an  ordinary  flat  file 
and  a  weight,  as  shown  in  the  accom- 

panying sketch.  The  vertical  timber, 
T,  has  a  hole  at  H  to  hold  the  file,  F, 
which  bears  down  on  the  shaft  and  cuts 
the  same  by  its  own  rotation. 

The  weight,  W,  may  be  a  brick  or 
other  heavy  object  and  is  fastened  to 
the  file  by  a  piece  of  wire.  It  may  be 
necessary  to  guide  the  file  by  hand  at 
first,  but  after  the  groove  is  fairly 
started  the  file  will  guide  itself. 

Boring  Tool  for  Lathe 

Round  tool  steel  down  to  \  in.  can 
be  used  to  advantage  for  making  bor- 

ing tools.  The  steel  is  to  be  forged 
to  a  cutting  point  at  A  and,  after  being 
tempered  and  ground,  is  clamped  be- 

tween two  grooved  pieces  of  machine 
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Boring  Tool  and  Holder 

steel,  B  and  C,  shown  in  detail  at  D 
and  E.  These  are  made  just  wide 
enough  to  fit  the  hole  in  the  tool  post, 
and  when  the  screw  is  tightened  up  it 
makes  a  very  rigid  tool.  The  grooves 
in  the  steel  clamps  are  made  V-shaped 
in  order  to  accommodate  different  sizes. 
Contributed  by  E.  Viall,  Menomonie, 
Wise. 

To  Make  Transparent  Paper 

To  make  ordinary  paper  transparent, 

spread  a  thin  solution  of  Canada  bal- 
sam in  benzole  on  the  paper  to  be 

prepared  and  allow  it  to  dry.  If  the 
paper  used  for  this  purpose  is  not  too 
heavy,  the  result  will  be  a  fine  trans- 

parent membrane,  with  a  hard,  clean 
surface.    This  solution  can  be  used  to 
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advantage  for  making  blueprints,  or 
photographs  of  pictures  printed  on 
opaque  paper. — Contributed  by  H. 
Maude,  311  W.  Main  St.,  Madison, 
Wise. 

concern  for  use  in  their  works,  to  pro- 
tect the  knuckles  of  those  who  push 

barrows  from  being  barked  by  doors 
when  passing  through  doorways. 

Knuckle=Guard  for  Wheel  Barrow 

The  device  here  illustrated  was  ex- 
hibited at  the  International  Exposition 

of  Safety  Devices,  and  was  pronounced 

Clean  funnels  and  measures  for  var- 
nishes and  oils  by  soaking  in  strong 

solution  of  lye  or  pearl-ash. 

Gate  for  Wire  Fence 

Prevents  Injuring  Knuckles 

by  some  to  be  the  neatest  device  on 
exhibition,  says  the  American  Ma- 

chinist. It  was  designed  and  manu- 
factured  by   a  large  manufacturing 

In  the  western  states  where  pasture 
fences  are  constructed  of  barbed  wire 

it  is  frequently  a  difficult  problem  to 
construct  the  gates  in  a  good  substan- 

tial manner  so  that  the  wires  will  not 
sag  and  allow  the  stock  to  break 
through.  About  the  cheapest  and  most 
practical  method  of  overcoming  this 
difficulty  is  shown  in  the  accompany- 

ing sketch. 
A  round  stick,  A,  is  fastened  to  one 

of  the  fence-posts,  B,  by  means  of  wire 
loops,  C.  Fastened  to  this  stick  are  a 
number  of  wires,  D,  which  are  contin- 

uations of  the  fence  wires.  These  wires 
will  be  loose  when  the  stick,  A,  is  in 
the  position  shown  in  Fig.  1,  but  when 
it  is  turned  by  means  of  the  lever  or 
handle  E,  which  also  acts  as  a  latch, 
the  wires  will  be  drawn  up  tight  as 
shown  in  Fig.  2.  —  Contributed  by 
G.  G.  M.,  North  Bend,  Neb. 

First  and  Second  Operations  in  Closing  Wire  date 
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Design  for  Frieze— London  Plumber  and  Decorator 

Using  the  Handsaw 

To  cut  across  the  narrowest  amount 
of  wood  is  the  most  effective,  or  at 
least  the  most  rapid  way  of  cutting 
with  a  handsaw,  says  a  correspondent 
of  the  Wood-Workers'  Keview.  This 
fact  is  not  generally  recognized;  or,  to 
be  more  precise,  it  is  usually  ignored. 

For  instance,  let  a  6-in.  board  be 
sawed  flatwise;  that  is,  so  the  board 
will  be  cut  across  the  broad  side ;  then 
afterward  turn  the  board  up  on  edge 
and  cut  it  off  by  sawing  the  short  way 
through  it.  It  will  be  found  that  on 
an  average  the  board  can  be  cut  in  two 
much  quicker  when  the  teeth  pass  the 
short  way  through  the  board. 

Therefore  the  lesson  to  be  thus 
learned  is,  that  when  sawing  a  large 
piece  of  wood,  to  so  use  the  saw  as  to 

avoid  the  teeth  all  touching  across  a 
broad  surface  at  once,  and  to  contrive 
to  make  as  short  a  cut  as  possible.  In 
order  to  do  this  in  the  most  practical 
manner  a  piece  of  timber  of  very  con- 

siderable size  should  be  cut  by  begin- 
ning at  one  corner  and  sawing  to  a 

reasonable  depth.  (See  diagram 
marked  A.)  Then  change  the  slant 
of  the  saw  so  the  timber  will  be  cut  to 
the  line  B;  then,  as  the  cutting  edge 
of  the  saw  will  begin  to  touch  a  wide 
surface,  again  shift  the  saw  to  another 
position,  or  slant,  and  cut  inward  to  C, 
and  so  on  D,  E,  F,  etc.,  in  their  order, 
as  shown.  In  this  way  the  timber  will 
positively  be  cut  in  two  one-quarter  to 
one-half  quicker  than  if  it  were  kept  at 
one  angle  all  the  way  through. 

Printing  from  Cracked  Negative 

Very  satisfactory  prints  may  be  ob- 
tained from  cracked  negatives,  if  the 

film  is  not  injured.  Place  in  the  frame 
carefully  and  cover  with  tissue  paper 
or  ground  glass  to  diffuse  the  light  as 
much  as  possible.  Rotating  the  frame 
during  the  printing  operation  is  also 
beneficial.  By  making  prints  in  this 
way  the  cracks  will  be  hardly  per- 

ceptible.— Contributed  by  J.  W.  Beard- 
more,  301  13th  St.,  S.E.,  Washington, 
D.  C. 

Sawing  a  Large  Timber 

An  easy  way  to  clean  painted  walls 
is  to  dampen  a  piece  of  flannel  with  a 
few  drops  of  ammonia  in  tepid  water, 
and  wipe  the  surface  gently. 
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Making  Boiled  Water  Palatable 

Typhoid  fever  is  principally  trans- 
mitted by  drinking  water.  Boiling 

kills  the  germs,  but  such  boiling  ren- 
ders the  water  flat  and  unpalatable. 

The  following  simple  means  can  be  ap- 
plied by  any  housekeeper  to  make  the 

family  drinking  water  both  safe  and 
palatable.  It  is  highly  recommended 
by  Professor  Marsden  Manson,  of  San 
Francioco,  Calif.,  who  has  thoroughly 
tried  it,  says  Cooking  Club  Magazine. 

1.  Take  exactly  2  gal.  of  water.  If 
the  water  is  not  clear,  beat  up  the 
white  of  one  egg  and  add  it  to  the 
water  before  boiling.  This  will  gather 
up  every  particle  of  foreign  matter  in 
the  water  and  carry  it  to  the  bottom. 
The  water  should  be  brought  to  a  brisk 
boil  and  then  stood  aside  to  cool  and 
settle. 

2.  Pour  off  the  clear  water  and  stir 

into  it  a,  level  teaspoonful  of  bicar- 
bonate of  soda.  Then  stir  in  two-thirds 

of  a  teaspoonful  of  hydrochloric  acid. 
This  will  make  the  water  perfectly 
safe,  sparkling  and  refreshing,  without 
any  flat  taste. 

 ♦  ♦  ♦  

Adjustable  Countersink  and  Drill 

This  tool  is  very  useful  for  making 
center  holes  in  work  to  be  turned  up 
in  the  lathe.    A  piece  of  tool  steel  is 

Adjustable  Countersink  and  Drill 

drilled  to  receive  a  small  drill,  D, 
which  is  held  in  place  by  a  set  screw, 
S.  The  cutting  teeth,  T,  are  made  at 

an  angle  of  60°,  or  the  same  angle  as 
the  lathe  center.  These  teeth  may  be 
cut  on  a  milling  machine  and  should 
be  shaped  like  those  of  a  reamer.  The 
cutting  end  is  to  be  hardened  and  tem- 

pered in  the  usual  manner.    The  great 

advantage  of  this  tool  is  that  the  drill 
may  be  replaced  if  broken  or  it  may 
be  adjusted  to  any  desired  length. — 
Contributed  by  J.  W.  Beardmore,  301 
S.  E.  13th  St.,  Washington,  D.  C. 

Thread  Chaser  for  Tool  Steel 

As  tool  steel  often  expands  when 
hardened  it  is  a  difficult  matter  to  cut 
threads  which  will  be  the  exact  size 
after  hardening.  Not  long  ago  I  had 
occasion  to  cut  threads  in  tool  steel, 
and  knowing  the  peculiar  properties  of 
this  material,  allowed  three  thou- 

sandths of  an  inch  for  expansion.  But 

Chaser  for  Hardened  Tool  Steel 

on  trying  the  thread  I  found  that  it 
was  too  large. 

Not  wishing  to  go  to  the  trouble  of 
annealing  and  recutting  the  threads  I 
made  a  chaser,  A,  of  a  piece  of  brass 
that  would  fit  the  tool  post,  B.  A  tap 
having  the  required  number  of  threads 
was  placed  in  the  lathe  and  the  brass 
was  fed  up  against  it.  The  work,  W, 
was  then  placed  in  the  lathe  and  flour 
of  emery  applied  to  the  threads.  The 
brass  chaser  was  then  brought  up 
against  the  threads,  thus  reducing  the 
size  and  giving  them  a  good  polish. 
In  this  way  the  threads  were  cut  down 
much  better  and  quicker  than  could  be 
done  by  annealing  and  recutting. — 
Contributed  by  E.  V.,  Menomonie, 
Wis. 

To  clean  old  medals,  soak  them  in 
lemon  juice  for  24  hours  or  longer. 



666 POPULAR  MECHANICS 

Pump  Rod  Spring 

This  device  will  prevent  the  jerk  in 
the  plunger  rod  of  a  windmill  pump. 
An  old  wagon  or  seat  spring  will  an- 

swer the  purpose  very  well  and  can  be 

Made  from  an  Old  Wagon  Spring 

fastened  to  the  plunger  rod  by  sawing 
out  a  piece  of  the  rod  about  2  in.  longer 
than  the  height  of  the  spring.  The 
spring  is  fastened  to  the  two  ends  of 
the  pump  rod  by  means  of  iron  straps, 
the  upper  rod  being  fastened  to  the 
lower  half  of  the  spring  and  the  under 
rod  fastened  to  the  upper  half. — Con- 

tributed by  H.  C.  A.,  Brooklyn,  N.  Y. 
 ♦  •  ♦  

Stock  Solution  for  Preparing 
Sepia  Paper 

FORMULA. 
A.  Carbonate  of  potash  1  oz. 
Water   4  oz. 

B.  Gold  chloride   15  gr. 
Water   7  %  dr. 

Mix  solution  A,  stirring  well,  and 
allow  to  stand  till'  clear.  Then  filter 
and  bottle  for  stock.  When  wanted  for 
use  add  to  10  oz.  water  1  dr.  of  A  and 
20  drops  of  B,  which  amount  will  tone 
one  sheet  and  give  a  warm  sepia.  The 
bath  will  keep. 

To  Insert  a  Hose  Nipple 

When  it  is  found  very  difficult  to 
insert  a  nipple  in  a  hose,  such  as  an 
air  brake  hose,  heat  the  nipple  to  a 
point  where  it  will  soften  the  rubber. 
The  nipple  -can  then  be  inserted  with- 

out any  difficulty,  says  a  correspondent 
of  the  American  Machinist,  but  it  is 
well  to  have  a  bucket  of  water  handy 
to  Immerse  the  end  in  as  quickly  as 
possible,  so  as  not  to  spoil  the  hose. 

Rendering  Wall  Paper  Washable 

This  may  be  done  either  .before  or 
after  the  paper  is  hung. 

Dissolve  2  parts  borax  and  2  parts 
shellac  in  24  parts  water  and  strain 
through  a  fine  cloth.  Apply  to  the 
paper  with  a  brush  or  a  sponge,  and 
when  dry  polish  to  a  high  gloss  with  a 
soft  brush.  Washing  will  not  remove 
nor  smear  the  colors. 

Removing  Cinders  from  the  Eye 

As  a  safe  and  efficient  means  of  re- 
moving any  foreign  substance  from  the 

eye,  a  correspondent  of  the  American 
Machinist  submits  a  scheme  success- 

fully used  by  the  eye'  doctor  in  his 
shop.  A  piece  of  letter  paper  is  folded 
and  cut  with  a  sharp  knife  to  an  angle 

of  about  30°,  as  shown  by  the  sketch. 
The  folded  paper  is  then  held  between 

Moisten  Point  Before  Using 

the  forefinger  and  the  thumb,  and  the 
point  is  slightly  moistened  on  the  end 

of  the  patient's  tongue.  Then  that  part 
which  is  cut  at  an  angle  is  held  at 
right  angles  to  the  surface  of  the  eye 
and  brought  straight  down  over  the 
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eyeball  until  it  comes  in  contact  with 
the  substance  in  the  eye,  which  it  in- 

variably moves  at  the  first  trial.  If 
the  point  is  too  sharp,  bend  it  up  a 
little  on  the  thumb  nail. 

Sawdust  for  Cleaning  Hands 

Sawdust  is  not  only  useful  to  put 
under  automobiles  or  other  machines  to 
catch  and  absorb  the  dripping  oil,  but 

is  also  useful  to  "wash"  greasy  hands 
with,  says  Gas  Power.  The  clean,  por- 

ous, angular  and  finely  divided  wood 
makes  an  excellent  absorbent  and  pos- 

sesses enough  grit  to  make  it  just 
the  thing  for  working  into  creases  and 
cracks  and  taking  out  the  oil  and  dirt 
both  by  absorption  and  friction. 

loop  over  the  two  cleats  at  top,  one  on 
each  end.  Kun  the  rope  down  around 
cleats  at  bottom,  then  back  around 
cleats  at  top.  Pull  up  on  bottom  cleats 
and  tighten  ropes,  and  when  suffi- 

ciently tight,  wrap  rope  around  upper 
cleats  and  throw  half  hitch  over,  and 
it  is  fast  for  splicing. 

Shaper  Used  as  Surface  Grinder 

Many  toolmakers  have  run  up 
against  the  proposition  of  trying  to  do 
a  smooth  and  accurate  job  .of  surface 
grinding  with  an  old  and  worn-out 
machine,  or  else  the  machine  is  too 
small  to  handle  the  job. 

A  shaper  can  be  very  easily  used  for 
this  purpose  as  shown  in  the/  above 

Belt  Tightener 

J 

The  accompanying  sketch  shows  an 
easily  constructed  belt  tightener  which 
was  designed  by  a  correspondent  of  the 
American  Miller.  It 
consists  of  four 

pieces  of  wood  which 
may  be  anywhere 
from  2  to  3  in.  wide 

and  long  enough  to 
extend  4  or  5  in. 
each  side  of  the  belt 

to  be  spliced,  and  J 
in.  thick.  The  ends 
should  have  the 

sharp  corners  cut  off 
and  slightly  notched 
in,  so  that  the  rope 
will  not  slip  off. 
Use  a  rope  about  f 
in.  diameter  or  about 
the  size  of  clothes- 
line. 

Place  one  of  the  wood  pieces  behind 
the  belt  above  and  below  the  splice, 
far  enough  apart  to  allow  you  to  draw 
belt  tight  and  have  plenty  of  room  to 
make  the  splice.  Place  the  other  pieces 
directly  in  front  of  the  back  ones  and 
drive  two  6d.  wire  nails  through  each 
and  through  the  belt.  Then  take  the  two 
ropes;  make  a  loop  in  each  and  place 

Grinding  with  Shaper 

illustration.  This  method  is  far  supe- 
rior to  the  use  of  an  old  surface 

grinder,  both  for  accuracy  and  conven- 
ience. The  emery  wheel  is  electrically 

driven  and  should  rotate  in  the  direc- 
tion shown  by  the  arrow.  Care  should 

be  taken  that  no  emery  be  allowed  to 
get  into  the  bearings,  as  this  would 
quickly  damage  the  shaper.  Waste  can 
be  used  to  protect  the  bearings  from 

flying  emery. — Contributed  by  A.  J. 
M.,  Denver,  Colo. 



668 POPULAR  MECHANICS 

Enlarging  Hole  for  Propeller  Tube 

The  cutting  off  of  rails,  bolts  or 
other  metal  when  encountered  in  an 

auger  hole  in  wood  is  always  a  nasty 
proposition.  Let  the  length  of  the 
hole  be  something  like  4  ft.,  and  the 
obstructions  the  ends  of  some  six  or 

Made  of  Steel  Tubing 

eight  J-in.  bolts,  and  the  job  is  all  that 
can  be  desired  in  the  way  of  cussed- 
ness,  says  a  correspondent  of  the 
American  Machinist. 
We  had  a  launch  hull  all  ready  for 

the  engine  when  the  customer  suddenly 
changed  his  mind  and  decided  that  he 
wanted  a  reversible  wheel  instead  of  a 
solid  one.  In  this  case  it  was  found 
that  the  tube  of  the  wheel  furnished 
with  this  make  of  engine  was  extra 
large,  necessitating  reboring  of  the 
shaft  hole. 

It  was  found  that  if  the  hole  in  the  log 
were  enlarged  to  the  required  diameter 
for  the  shaft  tube  it  would  be  necessary 
to  cut  a  little  from  the  ends  of  the 

bolts,  eight  in  all,  and  the  hole  was 
but  2  in.  in  diameter.  It  looked  like 
a  new  wheel  and  shaft  for  Mr.  Cus- 

tomer, who  was  a  foreman  in  a  large 
factory. 

He  said  he  would  get  a  large  twist 
drill  and  have  a  long  shank  fitted. 
When  the  drill  came  we  started  it,  the 
lip  of  the  drill  got  hold  of  the  first  bolt 
end,  and  we  strained  until  the  log 
threatened  to  split,  without  budging 
the  drill.  I  wished  that  I  was  in  the 

mining  country  and  could  run  a  dia- 
mond drill  .in  that  hole.  However,  the 

diamond  drill  gave  me  an  idea.  Pro- 
curing a  piece  of  steel  tube  about  10 

in.  long,  and  the  same  diameter  as  the 

hole  required,  I  cut  a  series  of  teeth 
on  one  end,  giving  them  a  slight  out- 

ward set.  The  teeth  I  then  case- 
hardened.  For  turning  the  bit  I  at- 

tached to  it  a  length  of  f-in.  pipe. 
We  bored  in  with  a  wood  bit  until  a 

bolt  was  reached,  and  then  cut  the  lat- 
ter off  with  the  cutter.  It  was  slow 

business,  but  did  the  job.  We  had  to 
reharden  and  sharpen  the  cutter  sev- 

eral times  during  the  job. 

Threading  Pipe  With  CoId=Chisels 

Some  25  years  ago  the  piping  went 
wrong  at  an  important  water  station 
of  one  of  the  railroads  entering  Chi- 

cago. The  Superintendent  of  Water 
Service,  who  is  responsible  for  the  fol- 

lowing account  of  the  incident,  got  to- 
gether such  men  and  tools  as  he  could 

and  hurried  to  the  scene,  says  the 
Valve  World.  Arriving  at  the  station 
he  found .  the  4-in.  wrought-iron  pipe 
broken  squarely  off,  only  2  ft.  of  water 
in  the  tank,  and  no  means  of  getting 
a  piece  of  pipe  from  any  shop  cut  to 
length  and  threaded  inside  of  24  hours. 

Unwilling  to  interrupt  the  water 

supply  and  determined  not  to  acknowl- 
edge defeat  until  the  last  resource  was 

tried,  he  cut  a  piece  of  pipe  to  length 
with  cold-chisels,  chalked  the  un- 

threaded end,  placed  it  in  line  end  to 
end  with  a  threaded  old  piece  of  the 

same  size  pipe,  and  with  a  two-pointed 
tram,  one  point  engaging  the  thread  of 
the  old  pipe,  the  other  ascribing  on  tLo 
chalked  end  of  the  blank  pipe,  he  fol- 

lowed the  thread  with  one  point,  al- 
ways keeping  the  tram  parallel  with 

the  axis  of  the  pipe. 

The  path  of  the  right-pitch  thread 
was  thus  ascribed  by  the  tram  point 
on  the  chalked  surface  of  the  blank 

end  of  pipe  requiring  thread.  The 
spiral  scribe  mark  made  by  the  tram 
was  nicked  with  chisels,  and  deepened 
and  made  continuous,  until  at  the  end 
of  an  hour  and  a  half  a  good  thread 
was  cut,  the  job  put  up  without  a  drop 
of  leakage  and  without  interruption  of 
the  water  service. 
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Air  Mains 

Pipes  supplying  air  to  rock-drills 
should  be  of  a  size  to  permit  the  pass- 

age of  air  at  a  velocity  not  greater  than 
25  to  30  ft.  per  second,  while  all  bends 
and  angles  (especially  short  ones) 
should  be  avoided,  as  they  add  greatly 
to  the  friction  of  the  air,  and  thus  de- 

crease the  pressure.  The  friction  of 
the  air  is  proportional  directly  to  the 
length  of  the  pipe,  and  to  the  square 
of  its  velocity,  says  Compressed  Air. 
For  this  service,  pipes  up  to  5  in.  diam- 

eter are  provided  with  couplings ;  above 
that,  with  flanged  joints  made  up  with 
gaskets.  Great  care  must  be  taken  that 
these  joints  are  perfectly  tight,  as 
the  loss,  even  from  a  pin-hole,  is 
considerable. 

Home=Made  Chain  Pipe  Wrench 

To  make  this  wrench,  procure  a  piece 
of  old  bicycle  chain,  A,  and  a  steel 
handle,  B,  about  1  in.  wide  and  the 
same  thickness  as  the  solid  links,  LL, 
of  the  chain.  The  handle  should  be 
about  15  in.  long.  Make  two  steel 

jaws,  C,  T3g  in.  or  |  in.  thick,  and  rivet 
to  the  handle  by  the  rivets  DD. 

An  old  leaf  spring  or  almost  any  flat 
piece  of  tool  steel  will  furnish,  the 
necessary  material  for  the  jaws,  which 

This  Works  Well 

should  be  cut  nearly  to  size  with  a 
hacksaw  and  then  finished  by  filing. 
If  the  steel  is  too  hard  to  cut,  anneal 

it  by  heating  to  a  red  heat  and  allow- 
ing it  to  cool  very  slowly.  After  shap- 
ing and  drilling  the  jaws,  harden  and 

temper  to  a  dark  straw  color. — Con- 
tributed by  H.  L.  G.,  Milwaukee,  Wis. 

Vehicle  Design  from  Blacksmith  and  Wheelwright 

Pumping  Without  Attendance 

A  gas-engine-driven  pumping  plant 
requires  very  little  attention,  if  one 
knows  just  how  to  manage.  In  a  plant 
where  there  are  two  engines  used  for 
pumping  water  into  a  storage  tank  and 
located  more  than  a  mile  apart,  one  be- 

ing run  during  the  daytime  and  the 
other  at  night,  the  operator  lives  about 
halfway  between  the  two  engines.  At 
6  :30  a.  m.  he  passes  the  reservoir  and 
notes  the  amount  of  water  and  condi- 

tions in  general,  and  then  stops  the  en- 
gine that  has  run  all  night.    At  about 

7  o'clock  he  starts  up  the  other  engine 
and  then  goes  about  his  day's  work. 
At  5  in  the  afternoon  he  starts  up  the 
night  engine  and  then  goes  to  the  other 
and  stops  it.  The  engines  require 
some  intelligent  attention  while  run- 

ning, but  not  constant  attention. 
At  another  plant,  the  oil  tank  under 

the  engine  holds  20  gal.  Only  11  \ 

gal.,  sufficient  for  10  hours'  run,  are 
put  in  the  tank,  however,  and  when 
this  amount  is  exhausted  the  engine 
stops  of  itself,  and  requires  no  atten- 

tion until  ready  to  start  up  next  day. 

For  white  solder  for  silver  use :  Sil- 
ver, 1  oz. ;  tin,  1  oz. 
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To  Remove  Fast  Nuts 

When  it  is  found  impossible  to  re- 
move a  nut  by  any  other  method,  take 

a  hammer,  sledge 
and  a  dull  cold 

chisel,  as  per  sketch, 
and  strike  several 

blows,  then  change 
si3es  and  hit  some 
more,  thus  causing 
the  nut  to  swell, 
when  it  can  be  easily 
removed.  This  will 
remove  the  nut  every 

time,  says  a  corre- 
spondent of  the 

Blacksmith  and 

Wheelwright,  unless 
it  is  a  very  large  one. 
It  can  then  be  removed  by  heating  to 
nearly  a  welding  heat  and  cooling 
quickly  in  water. 

Locomotive  Turned  Without  Turn= 
table 

Several  years  ago  I  found  it  neces- 
sary to  tarn  a  locomotive  around  to 

head  in  the  opposite  direction.  Hav- 
ing neither  turntable  nor  "Y"  avail- 

able, I  selected  a  place  on  the  railroad 
where  there  was  practically  no  cut  or 
grade  and  a  tangent  of  about  200  ft. 
Placing  the  engine  at  the  end  of  the 
tangent,  I  cut  the  track  at  the  oppo- 

site end  and  swung  it  about  30  ft.  (at 

the  end)  in  a  proper  curve — keeping 
the  last  60  ft.  straight  to  hold  the 
engine — and  ran  the  locomotive  to  the 
end.  Then  I  had  the  other  end  of  the 

tangent  cut  and  swung  on  the  opposite 
side  in  the  same  way,  and  again  ran 
the  engine  to  the  end.  After  repeating 
this  process  five  times,  I  had.  the 
engine  replaced  on  the  track,  headed 
the  right  way,  the  track,  of  course, 
being  kept  in  gauge  all  the  time  and 
the  curve  in  proper  degree.  Where  the 
ground  on  each  side  can  be  utilized 
and  the  rail-joints  are  exactly  opposite, 
the  track  can  be  reset  in  the  opposite 
direction  without  drawing  spikes  at  the 
end.    The  entire  operation,  including 

the  rail  connections,  was  done  in  two 
hours  and  was  performed  with  lining 

bars  and  ordinary  trackman's  tools. — 
Contributed  by  G.  H.  Crumb,  Bloom- 
field,  Mo. 

Welding  Compound 

Borax,  10  parts;  sal  ammoniac,  1 
part;  grind  or  pound  roughly  together 
and  fuse  in  a  metal  pot  over  a  fire. 
Continue  heating  until  all  the  froth 
has  disappeared  from  the  surface  and 
then  pour  the  clear  liquid  into  any 
suitable  receptacle  to  cool  and  solidify. 
When  cold  grind  to  a  powder. — Con- 

tributed by  Y.  Pavlik,  Jr. 

Correct  and  Incorrect  Designs  for 
Eveners 

Many  articles  are  designed  for  ap- 
pearance at  the  .  expense  of  strength. 

This  is  true  of  the  eveners  used  on 

wagons,  which  are  often  made  with 
the  taper  on  the  side  which  bears  the 
tension.  The  evener  shown  in  Fig.  1 
is  designed  for  strength  while  the  one 
shown  in  Fig.  2  is  designed  for  ap- 

pearance.   The  conditions  in  Fig.  2 

n  1 
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Fig.  2 Correct  and  Incorrect  Design 

are  similar  to  those  of  a  leaf-spring  in 
which  the  short  leaves  are  on  the 

wrong  side,  because  the  grain  of  the 
wood  intersects  the  tapered  edge  in 
much  the  same  manner  as  the  leaves  do 

in  a  spring. — Contributed  by  G.  M.  L., 
New  York  City. 

Brass  and  steel  may  be  cleaned 
quickly  and  cheaply  by  rubbing  with 
vinegar  and  salt,  or  with  oxalic  acid. 
Wash  immediately  and  polish  with 
Tripoli  earth  and  sweet  oil. 
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How  to  Receive  Wireless  Telegraph 
Messages  with  a  Telephone 

By  A.  E.  Joerin,  Wireless  Telegraph  Demonstrator 

Any  telephone  having  carbon  in  the 
transmitter  (all  ordinary  telephones 
have  carbon  transmitters)  can  be  used 
to  receive  wireless  messages,  by  simply 
making  a  few  changes  in  the  connec- 

tions and  providing  a  suitable  antenna. 
Connect  the  transmitter  and  receiver 
in  series  with  three  dry  cells  and  run 
one  wire  from  the  transmitter  to  the 
antenna.  Connect  the  other  transmit- 

ter wire  to  a  water  or  gas  pipe  in  order 

Wiring  Diagram  for  Wireless  Telegraph 

to  ground  it,  and  then  hold  the  re- 
ceiver to  your  ear.  Any  wireless  tele- 
graph message  within  a  radius  of  one 

mile  will  cause  the  transmitter  to  act 
as  a  coherer,  thus  making  the  message 
audible  in  the  receiver. 

By  using  an  ordinary  telephone 
transmitter  and  receiver  and  a  J-in. 
jump  spark  coil,  a  complete  wireless 
telegraph  station  can  be  made,  which 
will  send  or  receive  messages  for  a 
radius  of  one  mile.  The  accompanying 
wiring  diagram  shows  how  to  make  the 
connections.  By  putting  in  an  extra 
switch  three  of  the  sending  batteries 
may  be  switched  in  when  receiving, 
thus  obviating  the  necessity  of  an  extra 
set  of  batteries. 

Easily  Made  Book  Shelf 

A  very  cheap  but  useful  and  attract- 
ive book  shelf  is  shown  in  the  accom- 

panying drawing.  The  vertical  strips, 
A,  may  be  f  in.  by  2 
in.  and  are  screwed 
to  four  shelves,  B, 
each  cut  to  the 

shape  of  a  quarter 
circle.  The  screws 
are  all  countersunk 
and  as  the  heads  all 
come  on  the  side 
next  to  the  wall, 
they  do  not  show. 
The  design  might 
be  varied  somewhat 
to  suit  the  fancy 
of  the  builder,  al- 

though the  appear- 
ance of  the  shelf 

constructed  as  shown  is  very  pleasing, 
especially  so  if  the  workmanship  is 
good  and  the  wood  carefully .  stained 
and  varnished.  The  total  cost  of  the 
one  I  made  was  less  than  75  cents. — 
Contributed  by  Geo.  C.  Murphy,  412 

db*      Critenden  St.,  Owensboro,  Ky. 

Corner  Shelf 

Breaking  in  a  New  Pen 

There  are  many  ways  of  breaking  in 
a  new  pen,  such  as  moistening  in  the 
mouth,  wiping  on  a 
blotter,  dipping  in 
the  ink  and  rubbing 
on  the  edge  of  the 
ink  well,  etc.,  but 
the  best  way  that  I 
have  found  is  to  hold 

a  lighted  match  un- 
der the  pen  for  just  an  instant  and 

then  plunge  immediately  into  the  ink. 
This  will  effectually  remove  all  the  oil 
or  grease  on  the  surface  and,  unless 
the  pen  is  overheated,  will  not  draw 
the  temper. — Contributed  by  A.  C. 
Pearson,  Duluth,  Minn. 
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How  to  Make  a  Jump  Spark  Coil 

By  the  New  England  Coil  Winding  Co. 

The  induction  coil  is  probably  the 
most  popular  piece  of  apparatus  in  the 
electrical  laboratory,  and  particularly 
is  it  popular  because  of  its  use  in 
experimental  wireless  telegraphy.  Ten 
years  ago  wireless  telegraphy  was  a 
dream  of  scientists;  today  it  is  the 

plaything  of  school-boys  and  thousands 
of  grown-up  boys  as  well. 

Divested  of  nearly  all  technical 
phrases,  we  may  briefly  describe  an 
induction  coil  as  a  step-up  transformer 
of  small  capacity.  It  comprises  a  core 
consisting  of  a  cylindrical  bundle  of 
soft  iron  wires  cut  to  proper  length. 
By  means  of  two  or  more  layers  of  No. 
14  or  No.  16  magnet  wire,  wound 
evenly  about  this  core,  the  bundle 
becomes  magnetized  when  the  wire 
terminals  are  connected  to  a  source  of 
electricity. 

Should  we  now  slip  over  this  electro- 
magnet a  paper  tube  upon  which  has 

been  wound  with  regularity  a  great 
and  continuous  length  of  No.  36  mag- 

net wire,  it  will  be  found  that  the  lines 
of  force  emanating  from  the  energized 
core  penetrate  the  new  coil  winding 
almost  as  though  it  were 
but  a  part  of  the  sur- 

rounding air  itself,  and 
when  the  battery  cur- 

rent is  broken  rapidly  a 
second  electrical  current 

said  to  be  induced 

fine  wire  is  very  difficult  and  tedious, 
and  the  results  are  often  unsatisfac- 

tory. In  ordering  the  secondary  it  is 
always  necessary  to  specify  the  length 
of  spark  desired. 

The  following  method  of  completing 
a  1-in.  coil  illustrates  the  general  de- 

tails of  the  work.  The  same  methods 

and  circuits  apply  to  smaller  and  larger 
coils.  The  ready-made  secondary  is  in 
solid  cylindrical  form,  about  6  in.  long 
and  2 J  in.  diameter,  with  a  hole 
through  the  winding  1\  in.  in  diameter 
as  shown  in  Fig.  1.  The  secondary 
will  stand  considerable  handling  with- 

out fear  of  injury,  and  need  not  be  set 
into  a  case  until  primary  is  completed. 
The  primary  is  made  of  fine  annealed 
No.  24  iron  wire  cut m.  or m.  m 

length,  as  the  maker  prefers,  and 
bundled  to  a  diameter  of  J  in.  The 
wires  may  be  straightened  by  rolling 
two  or  three  at  a  time  between  two 

pieces  of  hard  wood:  If  the  amateur 
has  difficulty  in  procuring  this  wire, 
the  entire  core  may  be  purchased 
ready-made. 

After  the  core  wires  are  bundled,  the 
core  is  wrapped  with  one  or  two  layers 
of  manila  paper.  The  straighter  the 
wire  the  more  iron  will  enter  into  the 

construction  of  the  core,  which  is  de- 

is 

into  the  second  coil  or 
secondary. 

All   or   any   of  the 
parts  of  an  induction 
coil  may  be  purchased 
ready  -  made,   and  the 
first  thing  to  do  is  to 
decide    which    of  the 

parts  the  amateur  me- 
chanic can  make  and 

which  would  be  better 

to  buy  ready-made.    If  the  builder  has 
had  no  experience  in  coil  winding  it 
would  probably  pay  to  purchase  the 
secondary   coil   ready-wound,   as  the 

Fig.  i 

Fig.  2 

operation  of  winding  a  mile  or  more  of 

Wiring  Diagram  and  Parts  of  l=In.  Induction  Coil 

sirable.  Beginning  half  an  inch  from 
one  end,  No.  16  cotton-covered  magnet 
wire  is  wound  from  one  end  to  the 

other  evenly  and  then  returned,  mak- 
ing two  layers,  and  the  terminals  tied 
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down  to  the  core  with  twine.  Core  and 
primary  is  then  immersed  in  boiling 
paraffine  wax  to  which  a  small  quan- 

tity of  resin  and  bees-wax  has  been 
added.  This  same  wax  may  be  used 
later  in  sealing  the  completed  coil  into 
a  box.  Over  this  primary  is  now 
wrapped  one  layer  of  okonite  tape,  or 
same  thickness  of  heavily  shellacked 
muslin.  This  completed  primary  will 
now  slip  into  the  hole  in  the  secondary. 

Should  the  secondary  have  been  pur- 
chased without  a  case,  a  wooden  box  of 

mahogany  or  oak  is  made,  large  enough 
to  contain  the  secondary  with  an  inch 
to  spare  all  around,  with  room  also  for 
a  small  condenser,  but  if  it  is  not  con- 

venient to  do  this  work,  a  box  like 
that  shown  in  Fig.  2  may  be  purchased 
at  a  small  cost.  A  J-in.  hole  is  bored 
in  the  center  of  one  end,  through  which 

the  primary  core  projects  -J  in.  This 
core  is  to  be  used  to  attract  magnetic- 

ally the  iron  head  of  a  vibrating  inter- 
rupter, which  is  an  important  factor  of 

the  coil.  This  interrupter  is  shaped  as 
in  Fig.  4,  and  is  fastened  to  the  box  in 
such  a  way  that  the  vibrator  hammer 
plays  in  front  of  the  core  and  also  that 
soldered  connections  may  be  made  in- 

side the  box  with  the  screws  used  in 

affixing  the  vibrator  parts  to  the  box. 
The  condenser  is  made  of  four  strips 
of  thin  paper,  2  yd.  long  and  5  in. 
wide,  and  a  sufficient  quantity  of  tin- 

foil. When  cut  and  laid  in  one  con- 

tinuous length,  each  piece  of  tin-foil 
must  overlap  the  adjoining  piece  a  half 
inch,  so  as  to  form  a  continuous  elec- 

trical circuit.  In  shaping  the  con- 
denser, one  piece  of  the  paper  is  laid 

down,  then  the  strip  of  tin-foil,  then 
two  strips  of  paper  and  another  layer 
of  foil,  and  finally  the  fourth  strip  of 
paper.  This  makes  a  condenser  which 
may  be  folded,  beginning  at  one  end 
and  bending  about  6  in.  at  a  time. 
The  condenser  is  next  wrapped  securely 
with  bands  of  paper  or  tape,  and  boiled 
in  pure  paraffine  wax  for  one  hour, 
after  which  it  is  pressed  under  consid- 

erable weight  until  firm  and  hard.  One 
of  the  sheets  of  tin-foil  is  to  form  one 
pole  of  the  condenser  and  the  other 
sheet,  which  is  insulated  from  the  first, 

forms  the  other  pole  or  terminal.  (This 
condenser  material  is  purchasable  in 
long  strips,  ready  for  assembling.) 

The  wiring  diagram,  Fig.  3,  shows 
how  the  connections  are  made.  This 
method  of  connecting  is  suitable  for  all 
coils  up  to  1^-in.  spark,  but  for  larger 
coils  better  results  will  be  obtained  by 
using  an  independent  type  of  inter- 

rupter, in  which  a  separate  magnet  is 
used  to  interrupt  the  circuit.  Besides 
the  magnetic  vibrators  there  are  sev- 

eral other  types,  such  as  the  mercury 
dash-pot  and  rotary  commutator  types, 
but  these  will  become  better  known  to 
the  amateur  as  he  becomes  more  ex- 

perienced in  coil  operation. 

Automatic  Time  Switch 

This  device  can  be  used  to  either 

open  or  close  the  circuit  at  any  desired 
time.  An  alarm  clock  is  firmly  fast- 

ened to  a  wooden  bracket  and  provided 
with  a  small  wood  or  metal  drum,  A, 
to  which  is  fastened  a  cord,  B.  The 
other  end  of  the  cord  is  tied  to  the 
switch  handle  so  that  when  the  alarm 

goes  off  the  switch  is  either  opened  or 
closed,  depending  on  whether  the  cord 
is  passed  over  pulley  C  or  pulley  D. 

Will  Open  or  Close  Circuit  as  Desired 
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When  the  cord  is  passed  over  pulley 
C,  as  shown  in  Fig.  1,  the  circuit  will 
be  closed  when  the  alarm  goes  off,  but 
if  it  is  passed  over  D  the  circuit  will 
be  opened.  Pulley  D  is  fastened  to  a 
piece  of  spring  steel,  E,  which  in  op- 

eration is  bent,  as  shown  by  the  dotted 
lines,  thus  causing  the  switch  to  snap 
open  quickly  and  prevent  forming  an 
arc. — Contributed  by  Douglas  Eoyer, 
Eoanoke,  Va. 

A  Neat  Model  Locomotive 

Noting  your  description  of  a  model 
locomotive  made  out  of  wood,  I  here- 

with enclose  a  photograph  of  a  loco- 
motive and  tender  complete  made  of 

brass,  52  in.  in  length  including  tender. 
Gasoline  is  used  for  fuel  supplied  from 

on  the  cars  are  5-cent  ink  bottles. 
The  engineer  at  the  side  of  the  loco- 

motive is  a  picture  out  of  a  magazine, 
and  the  picture  of  Hon.  M.  B.  Cullum, 
Mayor  of  Duluth,  appears  through  the 
cab  window. — Contributed  by  Chas. 
Rigdon,  Plumbing  Inspector,  Duluth, Minn. 

Protection  of  Spring  Lock 

After  shutting  the  front  door  and 
hearing  the  spring  lock  snap  into  its 
socket,  most  people  go  off  with  a  child- 

like faith  in  the  safety  of  their  goods 
and  chattels.  But  the  cold  fact  is  that 
there  is  scarcely  any  locking  device 
which  affords  less  protection  than  the 

ordinary  spring  lock.  It  is  the  sim- 
plest thing  in  the  world  for  a  sneak- 

The  Locomotive  Has  a  Speed  of  6  Miles  an  Hour 

a  small  tank  in  the  tender ;  the  boiler  is 
made  of  5-in.  seamless  drawn  brass 
tube  with  one  3-in.  brass  flue  running 
the  entire  length  of  the  boiler.  It  is 
provided  with  steam  brakes  and  steam 
whistle,  springs  and  equalizing  lever. 
Cylinders  1J  in.  by  2-in.  stroke.  Drivers 
are  6  in.  in  diameter.  The  locomotive 

will  run  on  circular  track  with  a  speed 
of  about  6  miles  per  hour,  the  gauge 
of  the  track  being  5^  in.  The  whole 
locomotive  and  tender  weighs  about  87 
lb.  and  was  made  by  the  undersigned. 

The  enclosed  picture  was  taken  in  a 
store  window  where  the  locomotive  was 

put  up  for  exhibition.  The  background 
consists  of  a  photograph  of  a  lake  in 
Dakota  cleverly  arranged  by  the  artist 
who  took  the  picture.  The  roadbed  as 
well  as  the  cars  are  made  up  for  the 

occasion  "from  magazines.    The  wheels 

thief  to  slip  a  thin  knife  between  the 
door-casing  and  the  strip,  push  back 
the  bolt,  and  walk  in. 

Fortunately,  it  is  equally  easy  to 
block  that  trick.  Take  a  narrow  piece 
of  tin  3  or  4  in.  long,  bend  it  at  right 
angles  throughout  its  length,  and  tack 
it  firmly  in  the  angle  between  the 
casing  and  strip,  so  as  to  make  it  im- 

possible to  reach  the  bolt  without  tear- 
ing off  the  strip. 

Another  way  is  to  drive  nails  through 
the  strip  at  intervals  of  half  an  inch, 
enough  to  protect  the  bolt  from 
tampering. 

A  good  imitation  amber  may  be 
made  of  the  following  ingredients, 
melted  carefully  together:  Pine  rosin, 
1  part;  shellac,  2  parts;  colophony, 
15  parts. 
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RECORD  LOAD  FOR  1907. — The  record  breaking  load  for  the  past  winter  was  the  one shown  in  the  above  illustration.  It  was  brought  into  the  mills  at  Tomahawk,  Wis.,  a 
distance  of  four  miles,  and  contained  20,000  ft.  of  white  pine.  It  was  hauled  the  entire 
distance  by  one  team,  except  on  the  hills.  The  value  of  the  load  when  sawed  up  was  about 
$500. 

BLASTING  A  BIG  BLUFF 

It  took  1,400  kegs  of  giant  powder, 
poured  into  hundreds  of  holes  drilled 
deep  into  the  bluff  for  four  months, 
but  when  the  contractor  touched  the 

button,  literally,  the  whole  thing  top- 
pled into  the  Columbia  river.  All  this 

happened  opposite  "Eighteen  Mile 
Island/7  on  the  line  of  the  new  Port- 

land and  Seattle  which  "Yem"  Hill 
is  pushing  down  along  the  north  bank 
of  the  Columbia.  It  cost  $6,000  to  call 
that  bluff,  but  the  show-down  was  well 
worth  the  price,  for  now  instead  of 
an  expensive  tunnel,  simple  grading  is 
all  that  is  necessary  at  that  point. 

POULSON  WIRELESS  PRO 
GRESSING 

Vladimir  Poulson,  the  Danish  in- 
ventor, expecfs  soon  to  establish  wire- 

less communication  across  the  Atlantic 
from  Denmark  to  America.  He  has 
erected  a  station  a  few  miles  from 
Copenhagen  and  an  American  station 

will  be  completed  in  a  few  weeks.  His 

system  is  based  on  "singing"  electric 
waves  which,  he  says,  have  inexhausti- 

ble power,  where  the  spark  system 
loses  energy  over  long  distances.  Mr. 
Poulson  first  perfected  his  system  for 
a  distance  of  40  miles,  increasing  it 
to  190,  380  and  760  miles;  now  he  de- 

clares that  he  can  operate  over  greater 
distances  than  the  Atlantic's  breadth. 

PLAN  DEEP  WATER  CHICAGO  TO 
ST.  LOUIS 

A  depth  of  24  ft.  from  Chicago  to 
Peoria  and  18  ft.  from  there  to  St. 

Louis  is  perfectly  feasible,  according 
to  the  report  of  the  commission  ap- 

pointed by  the  governor  of  Illinois. 
He  has  sent  the  report  to  the  state 
legislature  and  urges  legislation  to  pro- 

mote the  project.  That  would  mean 
a  flow  of  840,000  cu.  ft.  per  minute 
through  the  Chicago  drainage  canal, 
and  the  development  of  173.000  hp. 
available  between  Lockport  and  Utica 
—if  the  legislature  agrees,  and  if  the 
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Niagara  Falls  preservation  society 
keeps  still,  and  if  Canada  does  not 
"view  with  alarm/' 

TO  RACE  UNDER  WATER— PRIZE 
$4,000,000 

The  most  novel  race  for  the  largest 
stakes  ever  offered  will  take  place 
under  the  waters  of  Narragansett  Bay 
shortly.    The  contestants  will  be  the 

The  "Lake" 

pride  vessels  of  two  noted  types  of 

submarines,  the  "Lake"  of  the  Simon 
Lake  company  and  the  "Octopus"  of 
the  John  P.  Holland  type.  The  stakes, 
valued  at  $4,000,000,  are  the  contracts 

for  the  proposed  new  submarine  war- 
ships for  the  United  States  govern- 

ment. 
The  contest  cannot  fail  to  be  one  of 

thrilling  interest,  but  owing  to  the  in- 
convenient location  of  the  course,  the 

spectators  will  be  few.  The  first  sub- 
marine flotilla,  consisting  of  the  "Por- 

poise," the  "Shark,"  and  the  "Plunger," 

The  "Octopus" 

under  command  of  Lieutenant  Chas. 
P.  Nelson,  will  be  in  attendance,  and 
from  observations  made  from  these  ves- 

sels the  race  will  be  decided.  Both  of 
the  contesting  vessels  have  been  put 
in  splendid  trim,  for  the  firms  repre- 

sented have  long  been  rivals  and  more 
depends  on  the  outcome  than  the  mere 
awarding  of  the  contracts  which  occa- 

sions the  race. 

A  CEMENT  INJECTOR 

This  is  a  French  device  for  injecting 
liquid  cement  between  the  earth  and 
the  convex  surface  of  the  tunnels  of 

the  Metropolitan  railway.  As  is  evi- 
dent from  the  cut,  the  cement  is  con- 

tained in  the  right-hand  cylinder.  An 
electric  motor  pumps  compressed  air 
into  this,  and  so  the  cement  is  forced 
through  the  pipe  and  nozzle  which  the 
workman  has  thrust  through  a  hole  in 
the  arch.     It  is  expected   that  the 

Cement  Injector 

cement  will  be  forced  into  all  openings 
in  the  earth,  and  also  spread  out  over 
the  outer  surface  of  the  tunnel,  thereby 

preventing  the  collection  of  water- 
pockets  and  seeping. 

CAMELS  ASSIST  AUTOS 

In  a  5,000-mile  automobile  race 
through  Asia  and  Europe  from  Pekin 
to  Paris,  to  an  important  degree  the 
success  of  the  event  will  depend  upon 
camels.  Three  weeks  before  the  race 

begins  a  caravan  of  these  "old  reli- 
ables" laden  with  gasoline  for  supply- 

ing the  competing  cars  will  file  slowly 
out  of  Pekin,  to  distribute  the  fuel 
supply  along  the  full  length  of  the 
course.  Thus  is  the  latest  type  of 

racing  car  dependent  on  the  old-time 
"ship  of  the  desert." 
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SKIDOO! 

MARINE 

ENGINE 

The  2-Cycle  engine  sensation  of  the  year,  entirely  new  design,  improved  and  perfected  in 
every  detail,  introducing  many  exclusive  features  which  challenge  comparison  with  any  other 
engine  of  its  class  regardless  of  price. 

w  H  J    2  10  3  H.  P.  BARE  ENGINE  $ 

Complete  Engine — 
With  Fresh  Water  Boat  Fittings  $39.90 

With  Salt  Water  Boat  Fittings  43.90 

Weight,  bare,  52  pounds;  height  from  base  inches.  Swiftest,  most  powerful,  efficient  and  reliable  engine  of  its 
size  on  earth.  Drives  Canoe,  Rowboat  or  14-20  foot  Launch  with  load,  6  to  10  miles  per  hour.  Easy  to  install  and  oper- 

ate. Reversible— runs  either  way.  Unfailing  endurance  powers— economical  and  safe— cannot  back  fire.  Simple  and 
compact  in  design,  strong  and  durable  in  construction.  Elevated  gearless  commutator  of  special  design,  plunger  pump 
without  visible  pipe  connections,  perfect  lubrication.    Highest  grade  material  and  workmanship. 

Hi 
New  model  of  our  own  special  design— compromise  stern,  full 18  ft.  length,  4H  ft.  beam,  equipped  with  our  famous  2  H.  P. SKIDOO  1  Marine  Engine  (swiftest,  most  powerful,  efficient 
and  reliable  engine  of  its  size  on  earth),  makes  ideal  pleasure 
launch— light,  graceful,  speedy  and  powerful— able  to  carry load  of  eight  5  to  8  miles  per  hour.  All  pieces  cut  to  perfect  fit 
in  our  factory  and  shipped  knocked  down  ready  for  purchaser to  put  together. 

Price  of  everything  complete,  except  planking  (which can  be  purchased  locally  to  save  freight),  including 
engine  with  all  accessories  and  fresh  water  boat  fit- 

tings, with  full  instructionsfor  setting  up  boat.lj OQ  Qfl installing  and  operating  engine,  etc.,  only  ...  «900»uU Very  best  material  and  workmanship  guaranteed. 
DESCRIPTIVE  CATALOG  FREE. 

Belle  Isle  Motor  Co.  De#-  Detroit,  Mich. 

LITTLE  HUMMER 
MARINE  ENGINE 

The  2-Cycle-Engine-Marvel  of  the  Age.     Entirely  new  and  im- proved design  introducing  many  exclusive  features.    Runs  on 
4flHfe    Gasoline,  Distillate,  Kerosene  or  Alcohol. 

I  J  £J  H.P. 1  Engine 
COMPLETE  ENGINE 

with  Fresh  Water  Boat  i 
Fittings,  $69.90;  with Salt  Water  Boat  Fittings,  ■ $74.90.      Swiftest,  most  powerful, efficient  and  reliable  engine  of  its  size n  earth.  Drives  18  to  23  ft.  Launch,  with 
load,  6  to  10  miles  per  hour.  Reversible, Catalog  easy  to  install  and  operate,  unfailing FREE,    endurance  powers,  economical  and  safe, cannot  back-fire    Sold  under  Five  Year  Guarantee. 

Belle  Isle  Motor  Co.,Dept.  10  Detroit, Mich. 

BELLE  ISLE 

MARINE  ENGINE— 

Most  perfect  double  cylinder  2 -Cycle 
Engine  on  earth  —  excels  all  others  in 
neatness  and  symmetry  of  design,  sim- 

plicity and  compactness  of  arrangement, 
strength  and  durability  of  construction, 

and  in  swiftness, 

power,  efficiency  and 
reliability  of  opera- 

J  tion.  Lowest  in  price, 

*|f  yet  the  only  engine in  the  world  which  is 

sold  subject  to  ap- 

proval for  30  days' actual  trial. 

MADE  IN  TWO  SIZES 
No.  1—5  to  6  H.  P.,  Bare  Engine  $67.50 

Complete  Engine  with  Fresh  Water  Boat 
Fittings  $99.90 

No.  2—9  to  10  H.  P.,  Bare  Engine  $117.50 
Complete  Engine  with  Fresh  Water  Boat 
Fittings  $159.90 

 CATALOG  FREE   
BELLE  ISLE  MOTOR  CO. 
Department  10  DETROIT,  MICH. 

Please  Mention  Popular  Mechanics 
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Why  Not  Reduce  Your  Insurance 

And  pay  for  this  clock  with  the  savings?  Besides 
knowing  that  your  property  is  properly  watched, 
by  installing  the  Beyer  Patent,  Latest 
Improved  Watchman's  Time  Detector. 
Approved  by  the  National  Board  of  Fire  Under- 

writers. Superior  to  all  other  systems.  Illustrated 
catalogue  sent  free  upon  application. 

H ARDINGE  BROS. 

1034=1040  Lincoln  Avenue, 

Manufacturers, 
Established  1890 

CHICAGO,  U.  S.  A. 

DowtoBecomelndepeadent 

BE  A  LEADER 
ADVERTISE  YOURSELF— BE  THE  FIRST  IN 
YOUR  OWN  TOWN  TO  HAVE  A  GUESSER 

NO  PUBLIC  PLACE  OR  RESORT 
COMPLETE  WITHOUT  ONE 

Others  have  become  rich  op- erating our  machines  why  not 
you?  Suppose  you  bought  one Guessing  Scale  at  $100,  placed  it  in  a 
hotel,  cafe  or  resort,  gave  the  propri- etor 25  per  cent  of  the  gross  receipts, 
which  run  from  $8.00  to  $50.00  a  month, 
and  with  your  share  bought  more  scales. 
Say  you  only  bought  one  the  first  year, two  the  second,  four  the  third,  eight the  fourth  and  sixteen  the  fifth  year, 
you  would  have  thirty-two  scales  in operation,  worth  $3,200,  besides  a handsome  profit  for  the  work  done. 
The  first  years  you  could  look  after  the scales  during  spare  time. 

Can  you  invest  $100  in  any  business 
that  will  multiply  as  rapidly?  We  an- 

swer "No."  But  suppose  you  invest $1,000  the  first  year  and  multiply  your scales  at  the  same  ratio,  you  would 
have  320  scales  worth  $32,000  and  an  in- 

come of  over  $10,000  a  year, on  an  orig- inal investment  of  $1,000.  These  fig- ures are  conservative.  We  can  prove 
it.  Special  prices  and  terms  in  lots  of ten  or  more. 

Write  for  illustrated  catalog. 
We  are  Originators,  Inventors  and  Manu- facturers of  all  kinds  of 
Coin  Operating  Machines 

WATLIN6  MFG.  CO. 
151-157  Jackson  Blvd.,  Chicago,  III. 

GIEL  AS  LOCOMOTIVE  FIREMAN.— Miss  Henrietta 
Snyder,  of  Philmont,  N.  Y.,  has  successfully  passed  the examinations  of  the  Railway  Educational  Association  of 
Brooklyn  and  secured  a  graduation  certificate  showing her  competency  to  fire  a  locomotive.  The  young  woman, who  is  26  years  old  and  very  strong,  wishes  to  become 
a  locomotive  engineer  and  has  applied  for  a  job  as  fire- 

man. She  declares  that  shoveling  6  or  7  tons  of  coal 
a  trip  would  be  child's  play  to  her. 
LIVING  SKELETON  POSED  FOR  OBESITY.— An  ex- 

ceedingly thin  man  taken  up  in  Paris  on  a  charge  of 
vagabondage,  said  that  his  profession  was  posing  as  a 
model  for  obesity.  He  explained  further:  "Why,  it  was in  this  way:  I  was  in  the  service  of  a  manufacturer 
of  chemical  products  which  reduced  obesity.  I  donned 
a  mail  of  rubber  which  could  be  inflated  like  a  pneu- 

matic tube.  Then  I  was  photographed.  Afterward  my 
portrait  was  exhibited  in  a  case  with  the  inscription, 
'Before  treatment.'  The  rubber  was  then  deflated  a 
little,  and  another  photograph  was  taken,  entitled,  'After 
a  month's  treatment.'  Finally,  I  was  divested  of  my rubber  garment,  and  a  photograph  of  my  original  self 
taken.     It  was  labeled,   'After  two  months'  treatment.'  " 
INCREASED  USE   OF    MOTOR   CARS.— M.    Faroux,  a 

French  statistician,  estimates  that  about  550,000  motor 
cars  have  been  manufactured  in  the  nine  years  since 
the  experiments  of  self-propelled  road  vehicles  first  suc- ceeded. These  machines  sold  for  more  than  a  billion 
dollars.  Until  a  year  ago  France,  the  pioneer,  led  the 
world  in  the  production  of  the  motor  vehicle.  Now  the 
United  States  has  taken  the  lead.  According  to  M. 
Faroux,  the  United  States  built  60.000  automobiles  in 
1906;  France,  55,000;  England,  28,000;  Germany,  22.000; 
Italy,  19,000,  and  Belgium,  12,000.  In  1901  the  United 
States  built  only  314  cars,  and  that  same  ye°.r  France built  23,711.  There  are  20,212  automobiles  owned  within 
fifty  miles  of  the  New  York  city  hall. 

McAD AMITE  INSTEAD*  OF  * BRASS.— This  is  a  new alloy,  of  which  the  base  is  aluminum  but  the  exact  com- 
position is  a  secret.  Although  about  one-third  the  weight of  brass,  its  tensile  strength  is  double,  and  its  resistance 

to  compression  nearly  quadruple.  The  special  field  for 
its  use,  consequently,  seems  to  be  in  manufacture  of 
machinery,  although  its  sonorous  quality  makes  it  a  good 
bell  metal  also.  Being  non-corrosive,  the  .new  alloy  wiii 
not,  tarnish,  and  it  takes  a  high  polish. 

TheIDEAL  sight  restorer 

The  Ideal  Eye  Masseur 

Indistinct  Vision;  Muscular  Troubles,  Chronic 
Diseases  of  the  Eye  all  successfully  treated  by 
Scientific  Massage  at  any  age. 

English,  German  or  Spanish  pamphlet  mailed  free. 

THE  IDEAL  COMPANY,  239  Broadway,  New  York. 

Please  Mention  Popular  Mechanics 
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REDUCTION 

TWO  VOLUMES,  comprising  one  400-page  text-book, 
nearly  one  foot  high,  bound  in  lA  red  morocco  leather, 
marbled  edges,  printed  on  the  highest  grade  paper, 
gold  stamped  titles,  and  a  handsome  portfolio  contain- 

ing 58  large  detail  plates  11  x  15  inches  in  size. 

Five  Orders  of  Architecture 

A  new  work  for  architects,  draftsmen,  carpenters  and 
architectural  stone  and  sheet  metal  workers. 

The  simplest  and  most  comprehensive  treatise  on  the 
Greek  and  Roman  orders  yet  published.  Illustrated 
with  over  300  sections  and  details  drawn  to  a  scale. 

This  work  is  compiled  from  the  representative  in- 
struction papers  of  the  American  School  of  Correspond- 

ence. It  has  given  such  universal  satisfaction  that 
merely  as  an  introduction  for  the  Architectural  courses 
of  the  School  we  have  decided  for  the  next  30  days  to 
sell  this  complete  set  for 

$12.00    instead  of   $16. OO 

-  A  postal  card  or  a  letter  will  bring  a  set  of  The  Five 
Orders  of  Architecture  to  you  by  prepaid  express, 
if  you  mention  this  magazine.  Study  the  books  care- 

fully. If  satisfied,  send  us  $2.00  within  five  days  and 
$2.00  a  month  for  five  months.  We  will  remove  the 
books  at  our  expense  on  notification  from  you  if  they 
are  not  adapted  to  your  needs. 

You  cannot  lose  anything  by  ordering  the  books 
now,  even  if  they  do  not  fulfill  your  requirements. 
You  iuil!  lose  $4.00  by  delaying  your  order  beyond 30  days. 

American  School  of  Correspondence 
CHICAGO 

Ref  inish  Your  Furniture 

Do  It  Yourself 

Old  finish  partially 
ren/)ved  showing 
07  ain  of  wood. 

Make  it  more 
serviceable,  sty- 

lish and 

in  h ar- 

ia o.n  y 

with  your 

other  fur- 
nishings. It  is  very 

simple  and fascinating. 
Hundreds  o  f 
home  -  loving 

men  and 
women  are  making  their 
homes  more  beautiful  by 
following  the  instructions 
in  our  48-page  color  book, 
sent  FREE  on  request. 
You  can  easily  and  eco- 

nomically finish  or  refinish  new  or  old  furniture, 
woodwork  and  floors  in  Weathered,  Mission, 
Forest  Green,  Flemish,  Mahogany  or  any  desired 
shade  with  Johnson's  Electric  Solvo,  Johnson's 
Wood  Dye  and  Johnson's  Prepared  Wax. 

First  remove  all  the  old  finish  with  Johnson's 
Electric  Solvo.  Then  apply  our  Dye  to  the  clean, 
dry,  bare  wood,  and  when  it  is  perfectly  dry  apply 
our  Wax  with  cloth  and  rub  to  a  polish  with  dry 
cloth.  A  beautiful  wax  finish  in  any  of  the  above 
named  shades  will  be  immediately  produced. « 

Johnson's  Wood  Dyes  for  the  artistic  coloring:  of 
wocd  (all  shades),  J^-pint  cans,  30c;  pint  cans,  50c. 

Johnson's  Electric  Solvo  (for  removing-  paint,  var- 
nish, shellac,  etc.),  pint  cans,  40c;  J^-pint  cans,  25c 

Johnson's  Prepared  Wax,  a  complete  finish  and 
polish  for  all  wood— 10c  and  25c.  packages  and  large 
size  cans.   Sold  by  all  dealers  in  paint. 

2  Cans  FREE  To  You 

We  want  you  to  try  at  our  expense  Johnson's 
Electric  Solvo,  Johnson's  Wood  Dye,  so  we  will 
send  you  absolutely  FREE  prepaid  1  y  
can  of  Solvo  and  1  can  of  Dye  (any     /  p^6 
desired  shade)  if  you  will  send  us     /    <,  c 
your  paint  dealer's  name.    Use     /  * 
coupon  to  the  right  and  send  today.    /  Johnson 
We  will  also  mail  you  FREE    /       &  Son, 
our  40-page  color  book-"The    /  R Proper  Treatment  for  Floors,  / 

Woodwork  and  Furniture."     /  JJfasesendme 
t     rKcls  as  per  your 

/    offer  1  can  of  John- 

S„  C.  Johnson    /  son's  ™>od  Dye  
/   shade  and  your 

/    40-page  book.  My  paint 
/    dealer's  name  is 

&  Son, 

Racine,  Wis. His  address  is 
"The  Wood- 
Finishing 

Authorities." 

My  name  is. 
My  address  is. 
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\M  LIVE  SUBJECT  FOR  EVERYBODY- THE  GASOLINE  ENGINE 
How  do  you  keep  posted— we  can  help  you  through  GAS  POWEK^-90to  116 
pages— Monthly— One  Dollar  a  year— Gives  the  best  information— Its  adver- tising shows  the  best  goods  in  the  trade— Sample  copy  free.   Agents  wanted. 

\GAS  POWER  PUBLISHING  CO..  S02  Ship  St.,  SI.  Joseph,  Mich 

Reliable,  Reversible,  Two 
Cycle.  Two  and  Three  Port. 
Guaranteed  for  one  year. 
Simple  and  easy  to  operate. 
Our  Free  Catalog  C4  is 

worth  your  having. 

Send  10  cents  in  stamps  for  our  book  "  Ignition,  Vaporiza« 
tion,  Installation  and  Operation  of  a  Motor." 

UNITED  MFG.  CO.,  DETROIT,  MICH. 

SEND  FOR  CATALOGUE  P.  M 

THE  MIETZ  4.  WEISS 

OIL-GAS  ENGINES 
Stationary,  1  to  150  H.  P. 
Marine,  1  to  120  H.  P. 

Over  30,000  H.  P.  in  operation. 
GENERATOR   SETS,  PUMPS, 

HOISTS,  Etc. 

AIIIFT7    128-138  Mot*  St. ■  miCI&j        New  York 

WATERLOO  VAPOR  COOLED 
GASOLINE  ENGINES 

The  only  horizontal  vapor  cooled 
gasoline  engine  in  the  world. 
Absolutely 
frost  proof and  cannot 
freeze. 

The  king  of  all  gasoline  engines.  Our  catalog  will  tell 
you  all  about  them,  also  our  power  and  sweep  feed 
grinders.  Send  today. 
WATERLOO  GASOLINE  ENGINE  CO. 

1021  Cedar  Street  Waterloo,  Iowa 

REVERSI BLE 

MARINE  ENGINES 

\%  to  30  H.  P. 
Send  for  Catalog.      Prices  riyht. 

TERM  A  AT  &  MONAHAN  CO. 
Oshkosh.  Wis. 

THE  MUSICAL  SHIP. 

The  "first  luff"  plays  the  violin, 
And  "Jiininy-legs"  the  flute, 

The  bo'sun  on  a  horn  Francais Is  learning   fast  to  toot. 
The  cook  has  bought  a  light  guitar, 

Of  sweet  and  tinkling  tone, 
The  captain  in  his  cabin,  too, 

Has  placed  a  graphophone. 
Some  lubber  in  the  starboard  watch 

Manipulates  the  bones, 
A  concertina  and  a  fife 

The  youngest  middy  owns, 
But  all  the  horns  and  other  things You  bet  are  thrown  away, 
And  every  man  is  at  his  post 
When  the  guns  begin  to  play! 

— Minna  Irving,  in  The  Blue  Jacke 

STRAINS  ON  LARGE  SHIPS. — It  is  generally  believed 
that  the  ill-fated  turbine  destroyer  which  was  lost  some 
years  ago  off  the  East  Coast  broke  her  back  because  she 
was  not  strong  enough  to  stand  the  strain  of  heavy  seas. 
Some  idea  of  the  strain  to  which  ocean  liners  are  sub- 

jected is  afforded  in  an  article  on  the  precautions  which 
have  been  taken  to  protect  the  hulls  of  the  new  Cunarders. 
When  the  ends  of  six  hundred  feet  ships  are  wave  sup- 

ported the  vessel  sags  in  the  middle;  when  the  wave  is 
amidships  the  vessel  sags  at  both  ends.  The  effects  of 
this  longitudinal  bending  reveal  themselves  in  an  extraor- dinary way.  In  recent  years  rivets  have  been  sheared  on 
the  topmost  decks  of  ships,  steam  pipes  have  been  broken, 
and  plates  buckled.  To  provide  for  the  alternate  lengthen- ing and  compression  of  the  decks  they  are  now  cut  in 
two  or  more  places  and  sliding  joints  are  provided.  Dur- 

ing an  unofficial  trial  of  one  of  the  German-American boats  in  a  heavy  seaway,  the  sliding  joints  on  the  topmosL 
deck  were  found  to  show  a  total  movement  of  three- quarters  of  an  inch,  the  joints  closing  up  as  the  ship 
buried  her  head  in  an  oncoming  sea,  and  opening  out  as 
the  wave  moved  to  amidships,  while  on  the  deck  below 
the  plating  showed  signs  of  buckling,  and  the  oakum  was squeezed  entirely  out  of  the  butt  joints planking. in   the  deck 

Make  Your  Own  Light 

The  Fairbanks-Morse  Electric  Light  Outfit  gives 
plenty  of  good  light  at  a  moderate  cost. 

Gas,  Gasoline  or  Kerosene  Engines  for  all  pur- poses, from  2  h.  p.  up. 
Send  for  illustrated  Catalogue  No.  C  449  Gasoline 

Engines. 

Fairbanks,   Morse  ©  Go. 
Monroe  Street,  Chicago,  111. 

Please  Mention  Popular  Mechanics 
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What  is  a  GOOD  Motor? 

GOOD 

ECONOMY 

ECONOMICAL  IN  OPERATION 

RELIABLE  UNDER  ALL  CONDITIONS 

A  twin  cylinder  7  H.  P.  Marine  Motor,  installed  in  Cabin 

Cruiser  ' 'Clematis, "  42  ft.xll  ft.  6  in.  double  decker,  17  tons 
register.  Drove  her  1200  miles  on  110  gallons  of  gasoline  at 

7  miles  per  hour.  Wheel  32  inch  x40  inch  pitch,  four  blades,  motor  turning  500  revolu- 
tions, geared  to  wheel  shaft,  20  and  48  teeth. 

RELIABILITY- 

A  twin  cylinder  7  H.  P.  Marine  Motor  used  by 
M.  J.  Gould,  of  Dexter,  N.  Y.,  for  7  seasons.  Sent 
to  our  shop  for  a  new  crank  shaft.  This  motor 

averaged  6000  miles  during  a  season,  making  two  round  trips  of  24  miles  each  day  for  six 
months,  Sundays  included,  making  a  total  of  42,000  miles  without  an  accident. 

A  single  cylinder  ZVz  H.  P.  Stationary  Motor  used  for  6  seasons  during  the  summer 
months  for  driving  cooling  fans,  sent  to  our  shop  for  general  overhauling  and  jump  spark 
ignition. 

STATIONARY  AND  MARINE  MOTORS,  5&  H.  P.  UP 

Economic  Engine  WorRsJ  Fulton  Street,  Utica,  N.  Y. 

HORIZONTAL  AIR-COOLED  MOTORS 

i  and  2 %  H.  P.  Equipped 
with  short  connection 

for  spray  pump  or  walking 
beam  attachment  for  pump- 

ing from  wells.  Will  work 

against  150  lb.  pressure. 
Gasoline  in  base  of  engine 
or  outside.  Write  for 

agency. 

AIR-COOLED  MOTOR  CO.,  LANSING,  MICHIGAN. 

"GET  THE  BEST 

33 

which  means 

The  Clipper 

Water  Motor 
We  do  not  claim  it  THE 

CHEAPEST,  but  we  do 
claim  it  THE  BEST. 
Buy  one  for  the  boy  and 

watch  him  "get  busy." Send  for  circular  with  full 
description  and  price. 

L.  E.  RHODES 
HARTFORD,  CONN. 

25 
If  your  water  pressure  is  25  lbs.  or  over,  buy  a 

WATER  MOTOR,  5-in.,  $1 
Larger  Sizes  Proportionately  Low 
to  any  faucet,  and  will  run  fan,  lathe,  sewing 

and  washing  machine,  air  compressor, 
etc.,  etc.  Reliable  agents  wanted. 

*  SAMPLE  MOTOR  FREE 
to  the  right  person  In  each  town. 
Write  for  terms,  stating  water  pressure . 

ENGINEER 
WANTED 

to  send  for  catalog  of  Indicators,  Re- ducing Wheels,  Planimeters.  Address, 
LIPPINCOTT  M.S. CO., 

Newark,       ::        ::       New  Jersey 

Perfection 

MARINE  MOTORS 

21  H  >PP  Are  simple  —  smooth— r>  P*  $hh  quiet— speedy— power- 
*  r*  WW  ful  — reversible  and 

require  no  cranking.  Best  small motors  in  the  world  at  any  price. 
Price  includes  full  boat  equipment,  ready  to 
install,  including  propeller  shaft,  coil,  batteries, 
stuffing-box,  plug,  switch,  o  U  p  d>/e 
wire,  oil,  screws  for  fasten-  «  []"  D*  *ee 
ingtoboat,  and  everything  3  H.  r*.  $DO except  gasoline  tank  and  piping.  Catalogue of  all  sizes  sent  free. 
CAILLE  PERFECTION  MOTOR  CO. 
131  I  Second  Ave.,  Detroit,  Mich. 

Please  Mention  Popular  Mechanics 
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DON'T  BUY  GASOUNE  ENGINES 

Until  you  investigate 
"The  Master  Wi  rkman" 
a  two-cylinder  gasoline,  ke»-o- 

seneor  alcohol  engine,  superior  to  any  one  cylinder  engine;  revolutionizing  power.  Its  weight  and  bulk  are  half  that  of  single  cylinder  engines,  with  greater 
durability.    Costs  Less  to  Buy— Less  to  Run.    Quickly,  easily  started     Vibration  practically  overcome.    Cheaply  mounted  on  any  wagon.    It  is  a  combination 
portable,  stationary  or  traction  engine.    Send  for  Catalogue.  .  wrnm-m  T«  -r^™,^  r^,^^^^  „  - 

THE  TEMPLE  PUMP  CO.,  Mfrs.,  Meagher  and  15th  Sts.,  Chicago,   THIS  IS  OUR  FIFTY-THIRD  YEAR. 

The  Victor  Marine  Engine 
VA  H.  P.  up  to  20  H.  P. 

The  Engine  you  have  been  looking  for;  safe, 
sure  and  noiseless.  A  new  and  perfect 
model.  Distinctly  new  and  prominent  feat- ures— Such  as  water  cooled  bearings  making 
a  large  saving  in  grease.  The  grease  being  al- 

ways stiff  makes  it  easy  to  keep  engine  clean. 
Grooved  shafts  preventing  blowing  from 
case.  End  bearings  having  half  boxes  to 
take  up  wear.  Crank  pins  have  center  oil- 

ers, all  bearings  babbitted  with  best  babbitt. 
Workmanship  and  material  the  best.  These 
new  features  make  it  a  superior  engine. 

Built  by 

R.  S.  HILL,  24  Woodbridge  St.,  E.,  Detroit,  Mich. 

No  Better  Gas  or  Gasoline 
Engines  made  than  the 
FOSS 
ENGINES, 

Simple,  Substantial,  Efficient 
Catalog  on  request. 

Toss  Gasoline  Engine  Co., 
Kalamazoo,  Mich. 

Chapman  Economizer 
\%  horse,  but  tested  to  33% 

per  cent  above  rated  power. 
DON'T  buy  a  CHEAP  engine;  it 
doesn't  pay.  Buy  the  simplest, 
strongest  and  best  designed  en- gine at  the  lowest  possible  price; 
that's  right,  we  build  them. CHAPMAN  ENGINE  WORKS,  Marcellus,  Mich. 

High-grade  MARINE  and 
AUTOMOBILE  ENGINES 
2  to  30  H.  P.  2  and  4-cycle, 
latest  improvements;  best  ma- 

terial; lowest  prices.  Also  sell 
castings,  with  drawings. 

State  your  want. 
HOULE  MOTOR  WORKS, 

680  East  St..    Holyoke,  Mass. 

— 11H.P.$5800 Look  at  the  Neat  Design! 
The  finest  little  ll/2  H.  P. 

Engine  on  the  market. 
Handsomely  fin- ished. 
Bore  3H  inches; 

stroke  3  inches. 
These  engines  will 

develop  over  2  H.  P. 

AMERICAN 
MOTOR.  CO EAU  CLAIRE,  WIS. 

BUY  A  GOOD  
(MISSOURI)  ENGINE 
It's  cheaper  in  the  end.  (That's what  my  customers  say.)  My  3  H.  P. 

Engine  drives  22  launch.  Price  with full  launch  outfit,  shaft,  propeller, 
tank,  batteries,  coil,  piping,  etc.  No 
extras.  Everything  furnished  $110. 

Send  for  catalogue  of  3  to  25  H,  P. 
H.  LIPPERT,       St.  Louis,  Mo. 

RACE  BETWEEN  TRAIN  AND  BARN.— That  is  a  good 
deal  like  the  old  story  of  the  race  between  the  hare  and 
the  tortoise,  and  strange  to  say,  in  this1  case  also  the tortoise  won.  It  was  a  heavy  freight  on  a  down  grade, 
and  the  barn  was  a  big  one  which  was  started  rolling 
down  a  steep  hill  by  a  high  wind  toward  the  track  of  the 
Chesapeake  &  Ohio  railroad.  The  engineer  saw  it  rolling, 
and  although  it  was  nearly  half  a  mile  away,  knew  he 
could  not  stop  his  heavy  freight  in  time,  so  he  put  on  all 
steam.  Almost  safe,  but  not  quite.  The  big  barn  just 
struck  the  caboose,  demolishing  that  and  itself.  Nobody 
hurt,  for  the  crew  jumped  in  time. 
TRAGIC  REALISM. — Butchered  to  make  a  moving  pic- ture holiday  whs  the  fate  of  William  Zeitz,  an  actor,  near 

London.  Bound  too  securely  to  a  railroad  track,  he  was 
literally  ground  to  pieces  by  an  express  train  and  strewn 
along  the  road  bed,  his  blood  spattering  the  frantic  pho- 

tographers' who  had  placed  him  there  to  be  the  central figure  in  an  imaginary  train-wrecking  scene.  Arrangements 
had  been  made  with  the  railroad  company  that  all  trains 
should  stop  at  a  given  point  while  pictures  were  being 
taken,  but  somebody  blundered,  and  poor  Zeitz  paid  the 
penalty.  Two  of  the  photographers  fainted  and  were  taken 
to  the  hospital;  the  rest  of  the  party  were  arrested.  Some 
one  ought  to  suffer  for  a  blunder  which  was  worse  than  a crime,  and  in  England  he  probably  will. 

MOTORS 

For  Marine  and  Vehicle  Use 

Williamson  Motor  Co. 

l^to60H.  P.  &Ox,e<.) 

Experimental  Work  Solicited 

8-12  S.  39th  St.,  Phila.,  Pa. 

WONDER 

OUR  3  TO  4  H.  P.  MARINE  ENGINE,  ONLY  WEIGHS  128  POUNDS. 
Bearings  are  made  of  the  best  copper  hardened  babbitt.  Crank  shafts  made  of  hand  forglngs 
turned  out  of  the  rough  by  us.  Connecting  rods  made  of  bronze.  Equipped  of  a  float  feed 
carburetor  of  our  special  design.  We  use  only  the  best  grade  of  oilers,  coils,  and  plugs  wnicn 
is  a  very  Important  factor  to  insure  satisfactory  results.  We  guarantee  this  engine  to  turn  a 
16  inch  2  blade  propeller  800  revolutions  per  minute.  Judge  the  speed  by  the  model  of  your 
boat.    Send  for  catalogue  and  agency  proposition.     Sizes  from  1M  H.  P.  to  30  H.  r. 

Wonder  Mfg.  Co.,  240  Tallman  St.,  Syracuse,  N.  Y. 

Please  Mention  Popular  Mechanics 
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Only  Sand, 

Cement  and 

Water  are  Used 

in making 

Concrete 
Building 

Blocks 

No  Experience  Necessary 
Only  common  labor  required.  With  our  instruc- tions the  beginner  can  make  as  good  blocks  as  an 

experienced  mechanic. Concrete  is  stronger,  warmer,  more  attractive 
and  better  in  every  way  than  brick  or  stone,  and 
complete  in  a  house  costs  no  more  than  a  frame 
structure.  One  barrel  of  Portland  Cement  will  make 
about  sixty  of  these  beautiful  blocks  8x8x16  inches. 
Send  for  our  new  illustrated  catalog  of  machines  for 
making  the  blocks.  It  tells  all  about  mixing,  etc, 

Medina  Concrete  Machinery  Co., 
28  Court  Street,  Medina,  Ohio 

MR.  REPAIR.  MAN 

You  are  blind  to  your 
own  interests  if  you 
fail  this  Spring  to 
install  one  of  the 
famous 

IDEAL  LAWN  MOWER  GRINDERS 
and  sharpen  your  Lawn  mowers  in  the  only  up-to-date,  rapid, accurate  and  so ientiflc  way.  The  1907  model  is  now  ready  and 
COnfaiuD8  features  that  make  it  useful  the  year  round.  We can  t  begin  to  mention  them  here,  but  a  postal  will  bring  full description  price,  etc.  Ask  your  jobber  about  this  machine. 

The  Root  Bros.  Co.,  Sole  Manufacturers 
PLYMOUTH,  OHIO 

{Peerless 

Latest  Design  of  Stanley  R.  DuBrie 

Engines  that  are  put  up  right  are 
built  on  scientific  principles  and  are 
built  to  run  as  well  as  to  sell.  We 
build  all  sizes. 

Write  for  descriptive  catalog 

The  Peerless  Marine  Engine  Co. 
325  Jefferson  Ave.,  Detroit,  Mich. 

"YANKEE"  TOOLS 

ARE 
WITHOUT  EQUAL 

IN  QUALITY 
OR  EFFICIENCY 

IN  PRACTICAL  USE 

RATCHET  AND 
SPIRAL-RATCHET 
SCREW  DRIVERS 

also  DRILLS 

ASK  YOUR  DEALER 
TO  SHOW  THEM 

SEND  FOR  OUR 
"YANKEE"  TOOL  BOOK 

SENT  FREE 

I N0RTHBR0S- 
MFG-  C0+ 

PHILADELPHIA,  PA. 

Please  Mention  Popular  Mechanics 
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Horse  Power  Bare  Motor  |ai 
More  horse  power  for  your  money        £_  mm 
a..    .....    .m..  U..SU  ■ 
than  any  other  motor  built. 

The  only  two  cycle,  two  port  motor  built  that  runs  equally  well 
On  Gasoline,  Alcohol  or  Kerosene; 

positively  will  not  back-fire ;  built  in  our  own  modern,  up-to-date  plant,  devoted 
exclusively  to  building  two  cycle  engines  in  three  sizes:  2,  4  and  6  H.  P.  Eleva- 

ted Gearless  Commutator ;  long  babbitted  bearings ;  drop  forge  crank  shaft  and 
connecting  rods ;  ball  bearing  thrusts.  Strong,  compact  and  reliable  2  H.  P.  motor. 
Complete  outfit,  spark  coil,  spark  plug,  switch,  batteries,  muffler,  propeller  wheel, 
coupling,  shaft  and  stuffing  box,  $39.00,  fresh  water.  Positively  guaranteed 
against  defective  workmanship  and  material.  4  H.  P.  complete  outfit,  $64.00, 
fresh  water.     Send  today  for  free  catalogue. 
SAINT  CLAIR  MOTOR  CO.,     Dept.  E.     DETROIT,  MICH. 

mm 

A— Down  Feci  Screw Feed 
Tool Vise  or  clamp Round  Sliding  Ba» •Vise,  Separate Price 

$40
.™ 

the"IDEAL Hand  Plane 

The  Ideal  Hand  Planer 
IS  MADE  BY  THE 

Ideal  Machine  Works,  Brooklyn,  N.  Y* 

DISCRIMINATION  IN  RAILROAD  FARES. — Why  should ten  people  who  call  themselves  a  theatrical  troupe  be  given 
lower  rates  of  travel  than  any  other  company  of  ten  peo- 

ple? The  Interstate  Commerce  Commission  "gives  it  up,  " and  so  will  the  public.  The  commission  does  even  better 
and  declares  that,  if  the  railroads  do  not  stop  such  dis- crimination, the  question  will  be  brought  into  court  for 
authoritative  settlement.  Here's  hoping  that  one  or  the other  will  be  done. 
FOUR  THOUSAND  MILES  TO  SAVE  ELEVEN  LIVES. 

By  the  time  these  lines  are  in  print  a  steamer  will  be 
hastening  from  Cape  Town  to  rescue  eleven  victims  of  the 
hope  deferred  which  makes  the  heart  sick.  They  are  hud-f died  on  a  desolate  island  in  the  southern  Indian  ocean, 
buffeted  by  Antarctic  blizzards,  subsisting  precariously 
seal  and  penguin  for  five  months,  and  unaware  that  deliv- erance is  at  hand.  These  eleven  men  are  the  remnants  of 
the  crew  of  the  Norwegian  bark  "Catherine,"  and  they  wil owe  their  rescue  primarily  to  the  endurance  and  persistenc* 
of  Captain  Ree  and  two  companions.  The  three  men  wet 
selected  to  make  the  attempt  to  reach  Australia,  4,000  mile 
away,  in  a  20-ft.  dory,  and  for  1,000  miles  their  little  boa^ was  swept  by  savage  seas  before  they  were  picked  up 
a  passing  ship.  Many  times  they  gave  themselves  up  fc lost. 

"Koeth's 

(Combination  Kit" 
Greatest  invention  of  the  age. 

Conceded  by  all  who  see  it  to  be 
the  best  thing  of  its  kind  now  on the  market.  15  Tools  and 
One  Pair  Handles  for  all. 

•  Made  of  tool  steel,  drop-forged, 
highly  finished  and  warranted. Each  tool  complete  within  itself 
and  10  to  11  inches  in  length. 
$10  worth  of  tools  for  $3.50  per 
set,  prepaid.  Salesmen  wanted. Phenomenal  inducements  to  live 
men.  Write  for  illustrated  book> 
let,  etc. 

KOETH  MFG.  CO. 
108  Broadway  Buffalo,  N.  Y. 
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Wood  Working  Machinery 
Foot,  Hand  and  Light  Power 

For  ripping,  cross-cutting,  mitering,  rabbeting,  grooving,  dado- ing, boring,  scroll  and  band  6awing,  edge  moulding,  beading, 
mortising,  etc.  Built  for  hard  work,  accurate  work  and  long 
service.  Send  for  catalogue  "A." 

SENECA  FALLS  MFG.  CO.  v. 

If  If  s  a  Sebastian,  It's  a  Good  Lathe 

BUILT  UPON  HONOR— ACCURACY,  EFFICIENCY,  MODERATE  PRICES. 

Foot  and  Power  Lathes,  all  sizes,   send  for  Catalogue. 

Sebastian  Lathe  Company,  107  Calvert  St.,  Cincinnati,  0. 

WILLIAMS
* 

VENTILATING 
WINDOW—  SASH 

FASTENERS 

No  one  can  enter  a  window 
ventilated  thus.  The  only  ab- 

solute protection  against  burg- 
lars entering.  Attached  quickly 

to  all  styles  of  windows.  Keeps 
window  plumb  and  prevents 
rattling.  Just  what  you  want 
for  summer  comfort  and  safety. 

Send  50  cents  for  sample  if 
your  hardware  dealer  cannot 
supply  you. 

ventilation      Beware  of  Imitations. 
WILLIAMS  METAL  STAMPING  CO. 

325  Babcock  St.,    Buffalo,  N.  Y.,U.  S.  A. 

LATHES 

9  to  13  inch  Swing 
List  price,  $65. CO  and  up  accord- 

ing to  size.  When  ready  to  buy 
send  for  Lathe  Catalog  and  price s 

VV.  F.  &  John  Barnes  Co. 
100  Ruby  St..   :    :  Rockford.Ill, 

BULL  FIGHTER  KILLED.— Sunday  the  13th.  was  a 
great  day  at  the  bull  ring,  and  after  some  brilliant  work 
by  the  matadores,  Antonio  Montes,  one  of  the  public's favorites,  was  caught  and  thrown  by-  a  bull  after  he  had delivered  the  death  stroke.  Montes  received  injuries  about 
the  legs  and  abdomen  which  later  proved  fatal.  Montes 
had  had  trouble  getting  this  bull,  a  native  Mexican 
product,  into  a  good  position  for  the  fatal  thrust,  and 
when  he  finally  did  so,  after  much  maneuvering,  he  him- 

self was  backed  up  against  the  wooden  fence  which  sur- rounds the  ring.  He  killed  the  bjull  beautifully,  but  in 
the  animal's  final  lunge  and  in  his  dying  rage,  the  bull caught  and  threw  the  matador  three  times,  inflicting  the 
fatal  injuries.  After  preparing  the  body  for  shipment 
back  to  Spain,  where  all  good  bull  fighters  come  from,  and 
where  they  are  always  buried,  it  was  placed  in  the 
chapel  of  the  Spanish  cemetery  in  this  city,  where,  through 
the  carelessness  of  the  guard,  the  candle  was  allowed  to 
fall  over  and  set  fire  to  the  draperies,  burning  down  the 
chapel  and  cremating  the  body  of  the  bull  fighter.  Aside from  the  natural  interest  in  such  an  event  and  the 
stirringly  dramatic  features  of  the  fight,  death  and  cre- mation, it  was  one  of  the  most  interesting  sights  to  see 
the  crowd  of  Mexicans  of  all  classes,  from  the  highest  to 
the  lowest,  which  hung  about  the  house  where  the  dying 
favorite  lay.  This  crowd  was  never  less  than  200,  and 
often  greater  than  2,000,  a  most  interesting  commentary 
on  the  statement,  often  heard,  that  bull  fighting  as  a 
sport  is  on  the  wane  in  popularity  here.  However,  some 
little  agitation,  backed  by  well-known  people,  has  been begun  looking  toward  a  permanent  closing  of  the  bull 
rings.  What  the  result  of  this  talk  and  the  petitions 
will  be  cannot  be  forecasted,  but  the  fact  that  this  was 
tried  once  before  and  was  a  signal  failure,  and  also  that 
a  new  steel  ring  has  just  been  built  and  will  be  ready 
for  occupancy  next  year,  point  to  a  probable  failure  of 
the  agitation. — Modern  Mexico. 

SLEEPS  ON  BELT;    CRUSHED  TO  DEATH. — Oliver  B. 
Sinnison,  night  fireman  at  the  street  railway  power  house 
at  Hagerstown,  Ind.,  was  crushed  to  death  between  a 
broad  belt  and  a  flywheel,  recently.  The  unfortunate  man 
laid  down  on  the  belt  to  sleep  after  a  hard  night's  work and  the  night  engineer,  who  was  oiling  the  engine  pre- 

paratory to  starting  up  for  the  day's  run,  not  seeing  the sleeper,  opened  the  throttle.  The  big  wheel  made  a  half 
revolution  and  the  fireman's  body  was  crushed  to  a  pulp. 

(Centrifugal  Pump) 
Offices:— 

JOPL1N,  MO. 
DALLAS,  TEXAS 

WE  MANUFACTURE  THE 

AMERICAN"  MACHINERY for  the  following  described  work: — 

Well  drilling  and  prospecting,  rotary  and  coring  work. 
Deep  well  pumping  machinery. 
-Air  compressors  for  all  duties. 
Centrifugal  pumps  for  irrigation  and  reclamation  work. 

We  should  be  glad  to  mail  printed  matter  to  interested  applicants. 

THE  AMERICAN  WELL  WORKS 

AURORA,    ILL.  Fir.,N.U.„.IB,.„kBH,.. 

Please  Mention  Popular  Mechanics 
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Plumbing 

riaterial 

DIRECT  TO  THE 
CONSUMER 

At  less  than 
wholesale  prices 
you  also  save  the 
plumber's  profit. 

Send  us  a  list  of 

your  needs.  All 
we  ask  is  an  op- 

portunity to  figure 
on  your  wants. 
We  carry  every- 

thing necessary  for 
installing  this  class 
of  work.  Soil  pipe, 
lead  and  water  pipe 

and  fittings  of  all' 
kinds,  etc.,  etc. 

Complete  Bath  Room  Outfits  only  $36.50 

Write  for  our  Free  Illustrated  Catalog  No.  35.    AH  Goods  are  Brand  New, 
High  Grade  and  Perfect. 

CENTRAL  MACHINERY  &  SUPPLY  CO.,  547=559  State  St.,  Chicago,  U.  S.  A. 

The  "CHICAGO" 
Automatic  Temperature 

Regulator 
The  best  device  for  controlling  your 

beating  system. 
Even  temperature  at  all  times. 

Time-Set Attachment 

A  Fuel 

Put  in  the  coal  and 
it  will  do  the  rest. 

This  attachment  alone  is  worth  what  we  are  asking  for 
the  complete  outfit.  It  will  check  the  fire  during  the  night, 
until  such  time  as  you  may  want  it  warmer  in  the  morning. 

SIMPLE  DURABLE  RELIABLE 

TheChicago  Beat  Regulator  Co. 

Dept.  P.  Suite  322, 40  Dearborn  St.,  Chicago 

Please  Mention  Popular  Mechanic^ 
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STAR  H  AG  K  SAW  BLADES 

will  find  our  statement  to  be  a  long  way  within  the  real  facts. 

MILLERS  FALLS  COMPANY,  . 

as  now  made  are  100%  tougher  than  any  other  all 
hard  blade  offered ;  consequently  will  stand  double 
the  amount  of  abuse.  Make  comparisons  and  you 

Ask  for  catalog  "C"  illustrating  our  full  line  of  tools. 
.    27  Warren  Street,  NEW  YORK 

[BUY  FRPM  THE  Tcfil IMJSE 

TOOLS  FOR  ALL  TRADES 

I  AT  WHOLESALE  PRICES 
BIG   JUNE  SPECIAL 

Starrett's   Key   Seat   Clamps  No.  298 Transform  any  com- mon steel  scale  into  a 
key  seat  rule.  Made of  steel,  case  hardened and  ground  accurate; 
light,  and  can  be  put on  or  off  instantly.  A 
complete  substitute  for a  more  costly  tool ;  can be  used  with  any 

straight  rule  with  accurate  results.  Sell  regularly  at  60c.  For  30 
days  we  will  send  a  pair  of  these  clamps  postpaid  to  any  address 
upon  receipt  of  36c.  Offer  good  until  July  1.  We  save  you  money on  every  tool.    Write  today  for  catalog. 
RUDOLPH  HARDWARE  CO.,  Dept.  C,  Smithfield  St.,  Pittsburg, Pa. 

r  1    gaa  SAVE.  Tp£  m)DLEMAN4JPR?riTJfc= 

FOOT  and  POWER 
AND  TURRET  LATHES,  PLANERS 
SHAPERS  AND  DRILL  PRESSES  :::: 

5HEPARD  LATHE  CO. 
A131  W.  2d  St.,  Cincinnati,  Ohio 

The  "KICKDRIVE"  is  for  driving  all 
kinds  of  light  machinery  by  foot  power. 
The  following  articles  are  built  com- 

plete with  the  "KICKDRIVE": 
Circular  Saws,  Polishing  and 
Buffing  Machines  and  Forges. 

Get  a 
Booklet MAYER  SL0TK1N, 210-212  A  Canal  St., 

HEW  YORK,  N.  Y. 

The  Place  to  Buy  M  ach  i  n  i  stsTools 

CORUNDUM  OIL  STONE 
One  side  coarse  for  quick  cutting,  the  other  very 

fine  for  finishing.  Siae — 4xl>^x>£ff 
PRICE  30c— POSTPAID 

Pocket  Scriber,  20c  Postpaid 

J.  A.  BARKER 
FULTON  BUILDING,  PITTSBURG,  PA. 

The  Good 
Old  Reliable 
Work  Bench 

That  never  gets 
out  of  style.  For 
many  years  made exclusively  by 

C.  CHRISTIANSEN, 

THE  ENGINEER. 

Who  comes  with  Faber  sharpened  keen, 
With  profile  long  and  sober  mien, With  transit,  level,  book  and  tape, 
And  glittering  axe  to  swat  the  stake? The  Engineer. 

Who  sets  the  level,  bends  his  spine, 
Squints  through  the  glass  along  the  line, 
Swings  both  his  arms  at  rapid  rate, 
Yells,  "Hold  that  bloomin'  "sod  up  straight?" The  Engineer. 
Who  raves  and  snorts  like  one  insane, 
Jumps  in  the  air  and  claws  his  mane, 
Whene'er  he  sees'  a  scraper  take A  whack  at  his  most  cherished  stake? 

The  Engineer. 

Who  swears  he'll  charge  "an  even  ten" For  stakes  destroyed  by  mules  or  men While  on  all  fours  he  tries  in  vain 
To  find  the  vanished  stake  again? The  Engineer. 
Who  saws  the  air  with  maddened  rage, 
And  turns  with  haste  the  figured  page, 
And  then,  with  patience  out  of  joint, 
Ties  in  another  "reference  point?" The  Engineer. 

Who  calls  it  "your  unrivalled  gall." 
Whene'er  you  kick  for  "overhaul," 
And  gives-  your  spine  the  frigid  chill 
Whene'er  you  spring  an  "extra  bill?" The  Engineer. 
Who  deals  with  figures  quite  profuse; 
Then  tells  you  solid  rock  is  loose; 
That  hard-pan's  nothing  more  than  loam, 
While  gumbo's  lighter  than  sea  foam? The  Engineer. 

Who,  after  all,  commands  our  praise 
(In  spite  of  his  peculiar  ways). 
While  others  harvest  all  the. gains 
That  spring  from  his  prolific  brains? The  Engineer. 

B.  F.  BARNES' 
ELEVEN-INCH  SCREW 

CUTTING  LATHE 
For  foot  or  power  as  wanted.  Has 
power  cross  feed  and  compound 
rest.  A  strictly  high-grade  mod- ern tool.  We  also  build  a  9-inch 
lathe.  Descriptive  circulars  of each  lathe  upon  request.  ^ 

B.  F.BARNES  CO..  Rockford.lU 

THE,  AMERICAN  COMBINED   Li^VEL  AND  GRADE  FINDER. 
Qnmotrnnrf  Altnrfofhor  Now  A11  progressive  and  up-to-date  Mechanics,  Machinists,  Carpenters,  Bricklayers  Masons,  ?}?™*?TS'M,Uw"f™p OOmetning  AllOgetner  NeW  Road  Supervisors,  Track  Foremen,  Surveyors,  Architects,  Civil  Eneineers  and  others  will  find  tins  an  INDIS- PENSABLE INVENTION.    A  CIVIL  ENGINEER  THAT  YOU  MAY  HAVE  WITH  YOU  AT  ALL  TIMES. 

The  Most  Practicable,  Durable  and  Convenient  Instrument  of  the  Day  ^ In  addition  to  ordinary  mechanical  work  the  American  Combined  Level  and  Grade  Finder  will  prove  serviceable  to  all  forms  of  grading,  laying out  roads,  landscape  gardening,  placing  of  pipes  for  drainage,  getting  fall  of  water,  getting 
grade  of  hills  for  automobilists,  cutting  of  rafters,  laying  off  and  leveling  buildings,  getting 
height  of  any  object,  etc.    Write  for  book  of  testimonials.     Agents  wanted  on  liberal  terms. 

'Apply  at  once  to  EDWARD  HELD,  Railroad,  Pa.,  Manufacturer 
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SOLDEKKNE  is  an  ever  ready,  handy 
mender,  invaluable  to  the  busy  mechanic 
who  can  carry  this  compact  little  bar  in  his 

°H  pocket,  ever  ready  to  be  called  into  instant 
fMjr  use  to  effecti  jly  repair  sudden  leaks  or 0  breaks  at  the  factory,  shop,  home,  automo- 

bile garage,  and  everyone  desiring  a  rapid  and  easy  method  of  making  and  repairing  all  metal  work.  No  rosin,  acids,  or  sold- 
ering iron  required— just  a  lighted  candle  or  match,  then  SOLDERENE,  and  the  work  is  done. 

If  your  dealer  does  not  carry  it,  send  us  his  name  and  25  cents  for  2  sticks  with  full  directions. 
SOLDERENE.  COMPANY,  Dept.  I,  53  State  Street,  BOSTON,  MASS.,  U.  S.  A, 

THE  OLD  RELIABLE 

JESSOP  STEEL 
\  IS  YET  ON  TOP  AND  THE  VERY  BEST  FOR  ALL  FINE  TOOLS 
?      WILLIAM  JESSOP  &  SONS,  LIMITED 

91  JOHN  STREET,  NEW  YORK 
/UFK/N 

TAPES  AND  RULES ARE  THE  BEST 
FOR  SUE  EVERYWHERE     SEND  FOR  CATALOG  No.  26 THE /t/Ftf/N /?UL£:  fa 

CHAPLIN'S  IMPROVED  PLANES 
FjITK.  JiHEAD  i  UPON  YOUR  REQUEST 

for  smooth,  easy  work  .^g^fM^          we  will  send  you  with and  holding  edge  '  ~-^**5*ima^  0ur  compliments,  our will  be 

YOUR  VERDICT 

We  invite  the 

Severest  Comparative  Tests 

list  book*  on  modern= 
ized  tools,  as  well  as 
our  booklet,  entitled: 

"A  'Plane'  Talk  About  A  GOOD  PLANE  " 

TOWER  6  LYON  CO.,  97  Chambers  St.,  N.  Y.  City 

OUR 

OFFER 75c 

To  Readers  of 

Popular  Mechanics 

and  Foreign  Countries 
The  Rest  Wrench  for  Use  Everywhere 

On  your  launch— your  motorcycle— your  auto— in  your  shop— in  fact,  everywhere  a  wrench  is 
needed  the  "Hawkeye"  takes  the  place  of  three  tools. Mailed  postpaid  upon  receipt  of  price,  75  cents. 

The  HAWKEYE  WRENCH  CO.,  Marshalitown,  Iowa 

Our  wrench  can  he 
used  as  a  pipe  wrench, 
thread  cutter,  or  nui 
wrench.  For  cutting 
threads  it  has  3  differ- ent dies. 

BALL 

BEARINGS 

STEEL  ^ 

IrSnIe /BALLS "Knipe"  Pat. 
M  in.  Shaft  and  up .  No  fitting,  just  push  them  on.  10  cts. in  stamps  for  sample. 
PRESSED  STEEL  MFG.  GO. 

454  The  Bourse,  Phila.,  Pa. 

Cement 

Machines 

Big  money  in  making  Blocks 
Bricks.  Save  money  on  your  build- 

ings.  Write  for  circulars. Fbed.  W.  Dunn,  Mfr. 
400  N.  Francisco  Ave.  Chicago  o^T-^JJJJPF 

GASOLINE  SOLDERING  IRON 
AND  BLOW  TORCH DID  YOU  EVER  realize  how  simple  and  easy- 

it  is  to  do  a  first  class  job  of  Soldering  with 
good  tools.  We  make  'em.  The  Best  On 
Earth.    Get  our  booklet.   It's  free. 

EMMELMANN  BROTHERS  MFG.  CO.,  INDIANAPOLIS,  IND.,  U.  S.  A. 
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"OHIO"  TOOLS 

are 

the  product  of  nearly  a  century  of  active  ex- 
perience and  progress  in  the  edge  tool  business. 

Carefully  made  from  best  materials,  treated  by 
the  most  improved  methods.  They  are  Econom- ical Tools  for  the  User. 

Every  "Ohio"  Tool  covered  *22kJ& 
by  a  Broad  Guarantee. 

Our  line  includes  Planes,  both  Iron  and  Wood,  Chisels,  Gouges.  Drawing 
Knives,  Auger  Bits,  Spoke  Shaves,  Bench  and  Hand  Screws,  Etc. 

Catalog  No.  P.  sent  on  request. 

OHIO  TOOL  COMPANY Columbus,  Ohio 

One  Armstrong  Pipe  Cutter 
will  cut  as  many  different  sizes  of  pipe  as  two  of  any other  make. 
You  get  more  for  your  money! 
Armstrong's  cutters  stay  sharp  and  always  cut 

easily— can  be  adjusted  quickly  and  easily. If  you  make  your  living  by  working  with  tools,  It  will 
pay  you  to  buy  Armstrong's  Pipe  Working  Tools. 

The  Armstrong  Mfg.  Co.     Bridgeport,  Conn. 

1 2.  Hammer 
3.  Penknife 

14    Class  Cutter 

g    15.  Class  Breaker 
16.  Marking  Wheel 

U    Cartridge  Extractor 
10.  Cigar  Box  Opener 

k  Eraser 
18.  Stereoscope 

Just  the  Article  for  Office 
men,  Clerks.  Bankers.  Trav- 

eling salesmen,  or  the  House  wi 
Made  of  1st  quality  of  steel— fine  work- 

sly  finished.  Nickel  plated.  Puf 
up  in  elegant  leather  sheath. 

Postpaid  upon  receipt  of  $1.00, 
WM.  C.  HOCKING  &  CO.,    152  Lake  St.,  Chicago 

Plumbing  Supplies 
AT  WHOLESALE 
If  you  need  anything  in  my  line, and  wish  to 

Save  Money 
on  every  article,  write  for  my  free 
Illustrated  Catalog.  Shipments 
promptly  made  from  a  very  com- plete stock  of  new  latest  pattern 
goods.  Small  orders  are  as  care- fully handled  as  large  one6. 

B.  P.  KAROL,  235  W.  Harrison  St.,  Chicago,  III. 

RIPPLES  FROM  THE  "MOTOR  BOAT."— The  "Observa- 
tions" of  Frank  Egan  in  the  "Motor  Boat"  each  month 

are  worth  the  price  of  a  year's  subscription.  Here  are a  couple : 
While  Mr.  Lawson  and  Mr.  Rogers  are  making  money 

and  having  fun  by  putting  copper  at  a  price  which  causes 
everything  connected  with  the  motor  to  climb  up  into  the 
clouds,  I  recall  a  story  a  friend  of  mine  told  me  illus- 

trative of  Mr.  Lawson's"  quickness  of  repartee.  The  only Thomas  was  being  borne  to  his  magnificent  summer  home 
near  Marblehead  in  one  of  the  fastest  motor-boats  in  New 
England  waters,  when,  as  he  passed  a  smaller  launch,  a 
rather  pretty  but  decidedly  pert  young  woman  hailed  the 
Standard  enemy  with,  "Hullo,  Tom,  how's  copper?"  In- 

stantly came  the  retort,  "Great.    How's  brass?" *       *  * 
A  lady  who  went  on  the  oshen 
Said,    "My,   what  a  terrible  moshen!" She  turned  deadly  pale, 

As  she  leaned  on  the  rail, 
And  said,  "Oh,  good  land  o'  Goshen!" 

When  you  varnish  your  boat  remember: One  coat  of  varnish  never  cracks. 
Two  coats  of  varnish  seldom  crack. 
Three  coats  of  varnish  often  crack. 
Four  coats  of  varnish  always  crack. 

A  LEADING  QUESTION.— "Are  you  a  married  man?" asked  the  lawyer,  who  was  doing  the  cross-examining. 
"No,"  answered  the  witness,  who  had  one  arm  in  a  sling 
and  traces'  of  the  strenuous  life  on  his  face.  "I  was  run 
over  by  an  automobile  last  week." — Chicago  News. 
DIFFERENT. — "My  wife  simply  pelted  me  with  beauti- 

ful flowers  wThen  I  came  home  from  the  club  last  night." 
"How  nice!" 
"Not  much.  They  were  all  in  flower  pots." — Milwaukee Sentinel. 

Tarantula  Tom:     "Why  did  Bill  plug  the  tenderfoot?" Lava   Bed   Pete:     "It   all   comes   of   Bill's  distressing 
ignorance  o'  legal  terms." T.  T. :     "How  uz  that?" L.  B.  P.:  "Well  yer  see  that'er  tenderfoot  sold  Bill 
some  corn  and  he  was  sorter  slow  about  payin'.  So  the 
stranger  writ  him  a  letter  saying,  'I  will  draw  on  you  at 
sight.'  Bill  thot  that  meant  gun  play,  so  when  he  meets 
the  stranger  he  draws  first.  It  was  a  misunderstandin'.  "— Grain  Dealers'  Journal. 

Star  Spraying  Machines 
For  Whitewashing,  Painting, 
Spraying  of  Insecticides. Etc.,  Etc. 
H  DIFFERENT  STYLES  AND  SIZES 

Write  for  Prices  and  Catalogue  "H" 
STAR  BR4SS  WORKS,  Sole  Manufacturers 

12-14  S.  Jefferson  St.,  CHICAGO 

Whitewashing  Machines 
One  machine  does  the  work  of  20  men.  Every  factory  or 
shop  can  afford  to  have  its  own  machine  for  spring  clean- 

ing. Any  man  can  make  money  by  taking  contracts  for 
whitewashing  sheds,  cellars,  factories,  etc.,  if  he  has  one 
of  our  machines.  Prices:  $12.50  and  up.   Write  for  booklet. 
Wallace  Supply  Co.,  24  W.  Washington  St.,  Chicago. 
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Write  for  catalogue  of 
Motor  Boats— Row  Boats 

-Hunting  and  Fishing  Boats. 

Mullins 

Pressed  Steel  Boats 

Are  the  Fastest  ana  Safest  Boats  Built 
They  are  built  of  smooth,  pressed  steel  plates,  with  air  chambers  in  each  end 

like  a  lifeboat.  The  smooth,  steel  hull  has  handsome  lines,  and  glides  through 
the  water  with  the  least  possible  resistance— they  are  faster,  more  durable  and 
safer— they  don't  crack,  leak,  dry  out,  or  sink,  and  are  elegant  in  design  and  finish. 

The  Mullins  Steel  Motor  Boats  have  revolutionized  motor  boat  building,  and 
are  superior  in  every  way  to  wooden  motor  boats.  They  are  equipped  with 
Mullins  Reversible  Engines,  so  simple  in  construction,  and  so  dependable  that 
a  boy  can  run  them,  and  the  Mullins  Improved  Underwater  Exhaust,  which 
makes  them  absolutely  noiseless.   Every  boat  is  absolutely  guaranteed. 

THE  W.  H.  MULLINS  CO.,   151  Franklin  St.,  SALEM,  OHIO. 

18-21-25  foot  launches  at  proportion- ate prices.    All  launches  fitted  with 
two  cycle  reversing  engines  with  speed 
controlling  lever;  simplest  engine  made; 
starts  without  clanking,  has  only  3  moving 
parts.   Steel  rowboats,  $20.00  All  boats  fitted 
with  water-tightcompartments;  cannotsink,  need  no  boat  house'' We  are  the  larpest  manufacturers  of 

pleasure  boats  in  the  world.  Orders  filled^ 
day  they  are  received.    We  sell  direct  to'" user,  cutting  out  all  middlemen's  profits. Free  cataloeue. MICHIGAN  STEEL  BOAT  CO. Jefferson  Are. 

Detroit,  Michigan 

MAKE  A  MOTOR  BOAT  OF 
ANY  BOAT  IN  5  MINUTE,S 

Here's  a  little  2  h.  p.  marine 
motor  (40  lbs.  complete)  that  you 
can  attach  to  the  stern  post  of 
your  boat  in  5  minutes  without 
any  tools.  Drives  an  18- ft.  row 
boat  7  miles  per  hour  (runs  8 
hours  on  one  gallon  gasoline). 
Can  be  detached  from  boat  just 
as  quickly  and  stored  in  box  in 
which  it  is  carried.  Simplest 
motor  made — does  not  get  out of  order. 

Write    for  catalog  with  full 
description  and  price. 

MARINE   MOTOR  CO. 
West,  Detroit,  Mich. 

WATERMAN 
1507  Fort  St 

By  the  Brooks  System  of  full  size 
patterns  and  illustrated  instructions. 

Patterns  of  all  Rowboats  and  Canoes,  $1 .50 
to  $2.  Launches  and  Sailboats,  20  feet  and 
under,  $4  to  $5.  From  21  to  30  feet  inclu- 

sive, $5  to  $1 0. 
We  sell  frames  with  patterns  to  finish  for 

less  than  it  costs  others  to  manufacture. 
$1 5— Price  of  16-ft.  launch  frame  (No.  5),  complete 

with  patterns  and  instructions  to  finish. 
$20— Price  of  22-ft.  speed  launch  frame  (No.  15), 

complete  with  patterns  and  instructions  to  finish. 
31,311  inexperienced  people  built  boats  last 

year.  Why  not  you  ?  v Free  Illustrated  Catalogue  quotes  prices  on  other 
patterns,  knock-down  frames  with  patterns  to  finish, 
and  complete  knock  down  boats  — launches  — sail- boats —  rowboats  and  canoes . 

Satisfaction  guaranteed  or  money  refunded. 

BROOKS  BOAT  MFG.& 
oqc/riATOffs  or  Tne  pattern  system  of  boat  du/Loirio. 
jwship  st.  SAGINAW,  MICH.«- 

TT 

New  Gasoline  Submerged  Propeller 
Lightest,  most  practical,  easiest  applied  (and  most  powerful  for  weight),  4  cycle  Gasoline 
Motor  Propeller  in  existence.  Can  be  attached  and  detached  to  any  boat  in  a  moment, 
and  can  be  raised  or  lowered  to  run  in  shallow  water  when  necessary.  When  in  operation 
the  engine  is  entirely  submerged,  the  water  in  which  it  operates  form'ng  the  cooling 
jacket,  which  is  a  most  effectual  one.  It  is  fully  1H  H.  P.  and  will  propel  a  16-foot  boat 
at  a  speed  of  about  7  miles  per  hour.  Can  be  operated  easily  by  any  boy  or  girl  and  run 
for  1  day  with  1  gallon  of  gasoline,  but  the  tank  on  engine  holds  only  enough  for  a  little 
over  a  half  day's  run. 

Write  for  catalogue  for  full  description  and  price. 

Lawrence  W.  Pietsch 

Room  32—84  E.  Washington  St.,  Chicago,  III. 
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Everybody  is  Talking! 

Abom  the  ̂ dollar" 

WET  or  DRY 

"LIVELY  AS  A  KITTEN!" 

Storage  Battery 
Em  VAIL  CHURCH 

3BB  Livingston  St.,  Brooklyn,  N.  Y. 

6i 

HI-PO 
Waterproof 

DRY 

BATTERY 

>5 

Greater  Power 

Greater  Recuperation 

Absolutely  Waterproof 

HI-PO  Batteries  are  made  by  a  process 
that  insures  unusual  recuperative  power  and 
in  addition  gives  them  absolute  protection 
against  moisture  and  climatic  changes. 
&hey  are  the  ideal  dry  batteries  for 

automobiles,  motor  boats  and  all  elec- 
tric apparatus  requiring  the  use  of  a 

dry  battery. 
Will  positively  live  in  water  six  months 

at  a  time — any  other  dry  battery  under  such 
an  extreme  test  will  go  to  pieces  in  less  than 
a  week.  Write  for  Price  List  and  Descrip- 

tive Circular  J,  etc. 

LINCOLN  ELECTRIC  CO. 
Lincoln  Bldg.,1  Union  Square,  New  York 

Automobile  Rechargeable  Dry  Cell  Battery 

Battery  the  Strongest  and  Longest 
Life  Fat  Spark  Generator  made, 
can  be  easily  and  quickly  re- 

charged  many  times 

PRICE  75  CENTS  EACH 

The  Railway  Safety  Service  Co. 
2d  Floor  Front,  Besse  Building 

SPRINGFIELD,     -  MASS. 

MOTORS  and  GENERATORS 

Repaired  and  Rebuilt 

Repair  Work  of  All  Kinds 

FRANKLIN  ELECTRIC  CO. 
224  S.  Clinton  St.  CHICAGO,  ILL. 

Keep  the  Batteries  Charged 
So  that  they  will  give  a  current  of  constan 
voltage,  ready  to  use  at  all  times  for  spark 
ing  your  automobile,  motor  boat  or  gas  en gine  The  APPLE  IGNITION  SYSTEM 
furnishes  ample  current  for  starting,  run- ning and  reserve,  and  for  maintaining 
electric  lights.  Every  owner  of  auto,  boat or  gas  engine  should  write  for  a  free  copy 
of  our  Bulletin  B-l. 

THE  DAYTON  ELECTRICAL  MFG.  CO.,  179  St.  Clair  St.,  Dayton,  0. 

LARGEST  BOOK  IN  THE  WORLD. — The  largest  book yet  printed  is  a  colossal  atlas  of  beautifully  engraved 
ancient  Dutch  maps.  It  takes  three  men  to  move  it 
from  the  giant  bookcase  in  which  it  is  stored  in  the  li- brary of  the  British  museum.  This  monster  book  is  bound 
in  leather,  magnificently  decorated,  and  is  fastened  with 
clasps  of  solid  silver,  richly  gilt.  It  is  unlikely  to  be 
stolen,  however,  for  it  is  nearly  7  ft.  high  and  weighs  800 
lb.  This,  the  largest  book  in  the  world,  was  presented  to 
King  Charles  II.  before  leaving  Holland  in  the  year  1060. 

SAVED  BY  HANGING.— Hanging  at  a  rope's  end  has ended  many  lives,  but  it  is  something  new  to  read  of  two 
men  saved  from  imminent  death  by  hanging  from  opposite 
ends  of  the  same  rope.  The  rope  was  looped  over  a  point 
of  rock  on  Scawfell  Mountain,  England,  and  its  ends  were 
fastened  to  the  waists  of  two  tourists,  one  of  whom  had 
slipped  and  dragged  the  other  after  him.  There  the  two 
men  hung  helpless,  two  awful  pendulums  of  life  and  death, swinging  over  a  sheer  drop  of  hundreds  of  feet.  Not  until 
the  pendulums  had  marked  off  several  hours,  during  which 
they  expected  momentarily  to  feel  the  rope  give  way,  were they  discovered  by  accident  and  rescued  with  difficulty. 

JUST  PERFECTED 

Variable  Speed  Alternating 

and  Direct  Current  Motors 

Send  for  Booklet  "P"  covering  Print- 
ing Press  Equipments,  Forge  Blowers, 

Dental  Engines,  Jewelers'  Power  and 
Buffing  Machines.  We  have  900  Sec- 

ond-hand Dynamos  and  Motors  in 
stock  and  would  like  to  quote  you 

GUARANTEE  ELECTRIC  COMPANY 
Clinton  and  Adams  Sts.,  Chicago 

Please  Mention  Popular  Mechanics 
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We  Have  What  You  Want  in  the  Electrical  Line 

In  supplying  your  electrical  wants  we  can  give  you  the  be*t  prices, 
best  service  and  best  quality. 

We  have  "Something  Electrical  for  Everybody."  Think  of  what  it 
is  that  you  want  and  let  us  quote  you  a  price.  -  We  will  be  pleased 
to  do  so  by  return  mail. 

Manhattan  Electrical  Supply  Co. 

Factories  I  Jersey  CitX'  -N*  J* I  Ravenna,  Ohio 
188  Fifth  Avenue 

Chicago,  111. 
17  Park  Place 

New  York,  N.  Y. 

A  School  Within  Itself 
There  are  XX  chapters  in  all,  XIX  carrying 
you  froi^i  the  fundamental  principles  of  elec- 

tricity on  through  the  various  branches  to  a 
point  w  here  the  careful  student  comprehends  the  complete  designing,  care  and  operation  of  a  dynamo 
or  motor,  and  I  chapter  on  electric  automobiles,  outlining  their  construction,  care  and  operation,  and 
all  about  storage  batteries  and  how  to  handle  them.   Each  subject  is  carefully  written  and  to  the  point. 

After  a  student  studies  a  subject,  he  is  questioned  on  that 
subject  in  such  a  manner  as  to  bring  clearly  to  his  mind 
the  points  he  needs  to  know  regarding  same.  A  DIC- TIONARY in  back  of  book  will  enable  him  to  learn  tne 
meaning  of  any  electrical  word,  term  or  phrase  used  in 
this  book,  as  well  as  hundreds  of  others  in  common  use. 
All  required  tables  necessarj'  in  the  study  are  in  it. 

FVELAND  ARMATURE. W0RK-
 

TABLE  OF 
CHAPTER I—  Wiring 

II—  Elcctric  Batteries.  Elec- tric Plating. 
III—  Magnetism 
IV—  The  Magnetic  Circuit 
V—  Magnetic  Traction 
VI—  Magnetic  Leakage 
VII—  Energy  in  Electric  Circuit 
VIII—  Calculation  of  Size  of 

Wire  for  Magnetizing  Coils 
IX— Calculation  of  E.  M.  F 's in  Electric  Machines 

$2.00  PERICOPY— FOURTH  EDITION- 16,000  COPIES  SOLD. 
The  offer  we  make  of  refunding  money  if  book  is  not 

satisfactory  upon  examination  is  AN  UNUSUAL  ONE  in connection  with  the  sale  of  a  book.  But  we  have  no  fear 
of  its  return.  Your  decision  will  be  what  thousands  of 
others  has  been.  Money  would  not  buy  it  if  it  could  not 
be  duplicated.  We  could  print  testimonials  by  the  hun- dreds. It  is  best  to  order  and  be  your  own  judge  of  its 
merits. 
CLEVELAND  ARMATURE  WORKS,  Cleveland,  Ohio. 
AMERICA'S  GREATEST  REPAIR  WORKS.    Armatures  and  Fields  Wound- Commutators  filled. 

SUBJECTS: 
CHAPTER 

X—  Counter  E.  M.  F. 
XI—  Hysteresis  and  Eddy  Cur- rents 
XII—  Armature  Reaction 
XIII—  Sparking 
XIV—  Winding  of  Dynamos  and 

Motors 
XV—  Proper  Method  of  Con- 

necting Dynamos  and  Motors 
— Self-Excitation  and  others 

The  Ardrcy  Vehicle  Washer 
Pat.  Aug.  15,  1905.  Vf? 

Washes  carriage  or  auto  perfectly. 
Easily  attached  to  hose — Won't  scratch  varnish.  No splashing  of  water— Dry  hands— Dry  clothes.  Solid brass— only  $3.00.    Booklet  free. 
AUDREY  VEHICLE  WASHER  CO. 
140  P  Main  Street,  East.  ROCHESTER,  N.  Y. 

Motsinger  Auto-SparKer 
Starts  and  runs 

GAS  ENGINES  WITHOUT  BATTERIES 
other  machine  can  do  it  successfully  for 

lack  of  original  patents  owned  by  us.  No twist  motion  in  our  drive.  No  belt  or 
switch  necessary.  No  batteries  whatever, 
for  make  and  break  or  jump-spark. Water  and  dust-proof.  Fully  guaranteed. 
MOTSINGER  DEVICE  MFG.  C  . 
128  Main  St. ,  Pendleton,  Ind..  U.  8.  A. 

"Quick  Action" IGNITING  DYNAMOS 
and  MAGNETOS 

The  most  Reliable  Sparkers on  the  Market. 
Take  the  Place  of  Batteries 

No.  1,25c 

"Quick  Action" BATTERY 
SWITCHES 

Discount  to  Trade No.  4,  50c 

Jump  Spark  Coils 
FOR  ALL  PURPOSES 

Single,  Double,  Triple  and  Quadruple 
for  Stationary  Engines  and  Automo- biles. Guaranteed  in  every  particular. 
Fine  Vibrator. Send  for  catalogue  d. 
The  Knoblock  Heideman  Mfg.  Co. 

SOUTH  BEND,  IND. 
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EVERY  INVENTOR 

Who  Wants  to  know 

1.  What  are  the  most  profitable 
inventions, 

2.  How  to  perfect  inventions, 

3.  The  first  step  to  take  in 
getting  a  patent, 

4.  How  to  protect  himself  from 
parties  who  might  steal  his 
invention  before  he  can  get  a 

patent 

5.  How  to  find  out  what  patents 

have  been  granted  on  inven- 
tions like  his,  or  intended 

for  the  same  purpose. 

6.  How  much  it  costs  to  get  a 
patent, 

7.  How  long  it  takes  to  get  a 
patent, 

8.  What  protection  a  patent  is, 

9.  How  he  can  sell  his  patent 
after  he  obtains  it 

10.  How  to  handle  his  patent  to 
get  the  most  money  out  of  it, 

11.  Where  and  at  what  expense  he 
can  have  working  drawings  made 
of  his  invention, 

12.  Where  and  at  what  expense  he 
can  have  models  or  experi- 

mental machines  made, 

should  send  his  questions  to 

POPULAR  MECHANICS  PATENT 

BUREAU, 

Journal  BIdg.       -      -       Chicago,  III. 

Patent  What  You  Invent 

our  New  Book  "  U.  S.  LETTERS  PATENT" gives  fuU  information  in  Patent  Matters 
" THOUGHTS  THAT  PAY" 

gives  list  of  what  to  invent.  Both  books  mailed  free Write  for  them. 
No  charge  for  report  as  to  patentability;  send  sketch or  model. 

We  advertise  your  patent  for  sale  at  our  expense. FOR  SALE:  Patents  covering  the  following  inventions,  at reasonable  figures:  Automatic  Spindle  Lubricator  for  Wagons  • Wagon  Wheel  Guard;  Sleeve  Board  Attachment  for  Ironine Boards:  Novel  Drip  Coffee  Pot;  Foldable  Phonograph  Horr? Adjustable  Feed  Box  for  Stalls;  Perfect  Fruit  Picker;  Ejecting Pen  Holder;  "Big  Stick"  Puzzle— a  goodnovelty  for  presidential campaign;  Non-Beflllable  Bottle. For  particulars,  address: 
WOODWARD  &  CHANDLEE,  Forneys 

 1255  F  Street,  WASHINGTON,  D.  C. 
THE  CALL  OF  THE  FUTURE.— One  of  the  greatest 

railway  men  in  the  world  has  predicted  that  within 
twenty  years  the  steam  locomotive  will  be  found  only  in 
museums,  and  that  its  place  will  be  supplied  by  the 
electric  motor,  propelling  trains  across  the  continent  at 
the  rate  of  seventy-nve  miles  an  hour.  Such  a  possibility as  this  strkingly  illustrates  the  astonishingly  rapid  rate 
of  development  in  which  the  mechanical  world  is  progress- 

ing. The  nineteenth  century  was  the  age  of  steam;  the 
twentieth  century  is  to  be  emphatically  the  age  of  elec- tricity. 
No  one  can  safely  predict  the  limits  to  which  electrical 

development  will  proceed,  but  it  is  safe  to  say  that  at 
the  end  of  this  century  conditions  of  life  upon  this  globe 
will  be  wonderfully  changed  from  those  which  now  exist, 
by  reason  of  the  increased  ability  of  man  to  control  this 
mysterious  but  marvelous  force  to  his  advantage. 
Some  discontented  ones  will  tell  you,  young  man,  that 

the  more  labor-saving  devices  human  intelligence  produces, the  smaller  are  your  chances  of  success.  This  is  the 
dismal  plaint  of  short-sighted,  small-souled  pessimism. Beware  of  it. 

It  was  considered  a  labor-saving  device  to  build  the 
steamship,  but  the  steamship  has  brought  the  whole 
world  into  four  very  close  and  compact  corners.  It  was 
considered  a  labor-saving  device  to  build  a  locomotive, but  the  locomotive  takes  you  to  the  open  plains,  the 
fertile  valleys  and  the  gold-lined  mountain  sides,  so  you can  reach  the  harvests  of  the  Almighty,  which,  had  you 
relied  on  your  tired  legs,  could  never  have  been  gained. 

In  the  near  years  to  come  New  York  will  be  one  in 
a  mighty  chain  of  great  cities.  Fifty  years  ago  San 
Francisco  was  only  a  village  of  shacks.  Thirty  years  ago 
the  Omaha,  the  Kansas  City,  the  Seattle,  the  Los  Angeles 
of  today,  were  only  misty  dreams  of  the  few  who  dared to  look  to  the  future  with  faith. 
The  boy  of  today  has  little  to  fear  that  the  field  is 

becoming  overcrowded  in  our  own  country.  It  is  just  being 
opened.  It  is  for  the  young  men  who  are  just  beginning 
to  think  what  a  wonderful  world  this  is,  to  study  well 
the  achievements  of  the  past  and  to  see  in  what  manner 
they  are  to  be  improved. Never  did  the  world  call  more  loudly,  more  insistently, 
for  young  men  with  force,  energy  and  purpose — young 
men  trained  to  do  some  one  thing — than  today.  And  every 
year  that  cry  grows  louder,  more  insistent. But  the  times  demand  men  of  large,  liberal,  energetic 
minds,  and  the  man  who  insists  on  doing  business  in  the 
old-fashioned,  humdrum  way  is  as  much  behind  the  pro- cession as  is  the  man  who  insists  on  traveling  with  an  ox team   instead  of  by  railway. 

No  opportunities  today  ? 
Young  man,  when  a  small-souled  pessimist  hisses  that lie  at  you,  give  him  the  laugh,  and  dig  in  for  your  big 

share  of  God's  great  goodness  to  this  age  of  ours.— Toledo  Times-Bee. 

WE  MANUFACTURE  TO  ORDER 

DIES.  TOOLS  AND 

AUTOMATIC  MACHINES 
also  HARDWARE  SPECIALTIES 

and  PATENTED  NOVELTIES 
ESTIMATES  FURNISHED  ON  EXPERT 
MODEL  WORK.  8END  DRAWING  OR SAMPLE. 

BOOKLET  FREE.     WRITE  TODAY. 

Stamping  &  Tool  Co. 
DEP.  C  LA  CROSSE.  WIS. 
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PATENTS 

SECURED  PROMPTLY  and  with  special 
regard  to  the  Legal  Protection  of  the 
Invention. 

HAND  BOOK  FOR  INVENTORS  AND  MANUFACTURERS  SENT  FREE  UPON  REQUEST. 
Consultation  Free.    No  charge  for  opinion  as  to  the  patentability  and  Commercial  Value  of  Inventors'  Ideas. 

HIGHEST  REFERENCES  FROM  PROMINENT  MANUFACTURERS 

C.  L.  PARKER,  Patent  Lawyer 
Patents.  Caveats,  Trade  Marks,  Copyrights,  Validity  Reports,  Interference  Contests 

Patent  Suits  Conducted  in  All  States 

REFERENCES:— Globe  Machine  and  Stamping  Co.,  Murray  Engineering  Co.,  Morgan  Machine  and  Engineering  Co., Berkshire  Specialty  Co.,  Stewart  Window  Shade  Co.,  Macon  Shear  Co.,  Acme  Canopy  Co.,  Lippencott  Pencil  Co.,  Salisbury 
Tire  Association  ot  America,  Oakes  Manufacturing  Co.,  By-Products  Co.,  Alabama  Brewing  Co.,  National  Offset  Co.,  Anti- septic Supply  Co.,  Richmond  Electric  Co.,  Railway  Surface  Contact  Supplies  Co.,  National  Electric  Works. 

Mr.  Parker  on  November  1, 1903,  after  having  been  a  member  of  the  Examining  Corps  of  the  U.  S.  Patent  Office  for 
over  five  years,  resigned  his  position  as  Examiner  to  take  up  the  practice  of  Patent  Law. 

Address  210  Dietz  Building WASHINGTON,  D.  C. 

"Hints  for  Inventors 

If 

By  DR.  ROBERT  GRIMSHAW,  M.  E. 

The  Celebrated  Writer  on  Technical  Subjects. 

The  most  valuable  work  for  inventors  ever  published. 
Contains  information  concerning  450  inventions  for 
which  there  is  an  actual  present  demand,  compiled  from 
replies  to  letters  sent  to  prominent  manufacturers  ask- ing what  inventions  they  actually  need  in  their  works. 
There  are  also  important  chapters  on  Perfecting  and 
Developing  Inventions,  Selling  Patents.  Etc.  The  book 
is  a  veritable  cyclopedia  of  valuable  information  for  in- ventors. 

FREE  TO  YOU 

We  will  send  this  valuable  160-page  book  free  to  you 
as  a  premium  for  one  year's  subscription  ($1.00)  to 

INVENTOR 

INVENTOR  is  a  popular  illustrated  technical  month- ly magazine,  devoted  to  the  interests  of  inventors.  It 
contains  entertaining  accounts  of  what  inventors  are 
doing,  notes  as  to  new  and  interesting  discoveries,  sug- 

gestions as  to  how  to  turn  inventions  into  money,  hints 
as  to  present  opportunities  for  inventors,  decisions  in 
patent  cases  and,  in  fact,  everything  of  interest  to  in- 

ventors. Send  us  $1.00  to-day  by  registered  letter  or 
P.  O.  Order  and  we  will  send  you  "Hints  for  Inventors," postpaid,  by  return  mail  and  INVENTOR  for  twelve 
months.  Address, 

INVENTOR  PUBLISHING  CO. 
84  Broad  Exchange  Bldtf.,  Boston,  Mass. 

50,000  inventors  read  INVENTOR 

Patterns,  Models,  Inventions  Perfected  my  Specialty. 
Can  develop  your  inventions  and  manufacture  same  at 
lowest  cost.  Send  sketch  or  rough  model  for  estimate. 
Prompt  attention  given  all  orders. 
ROBT.  D.  SIMPSON.  1 70  W.  Long  St.,  Columbus,  Ohio 

Patent  Processes 

Made  Practical 

There  is  a  wide  gap  be- 
tween the  paper  patent 

and  the  finished  product. 

We  help  you  to  bridge 

that  gap  by  working  out 

a  practical  factory  pro- 
cess for  you  in  our 

specially  equipped  lab- 
oratories. 

We  also  investigate  and 

report  on  patent  pro- 
cesses for  investors. 

The  MINER  LABORATORIES 
355  Dearborn  Street,  Chicago 

Chemical  Analysis  and  Consultation  for 
Manufacturers. 

MODELS  and  GEARS 
INVENTIONS  PERFECTED 

Catalogs  Free 
UNION  MODEL  WORKS,  191  South  Clark  St.,  Chicago.  III. 

PATENT
S illustrated  and  described 

ONE  MILLION  DOLLARS 

GUARANTEED.    PATENTS  SECURED  OR  FEE  RETURNED. 
Send  model  or  sketch  for  free  report  as  to  Patentability.  Send 
for  finest  publications  ever  issued  for  free  distribution  "HOW  TO 
OBTAIN  A  PATENT",  with  100  MECHANICAL  MOVEMENTS 

and  "WHAT  TO  INVENT",  containing  valuable  LIST  OF  INVENTIONS  WANTED. 
offered  for  one  invention.  $16,000  for  others.  Patents 
advertised  free  in  "WORLD'S  PROGRESS."    Copy  free. 

EVANS,  WILKENS  &  CO. 
New  York  Offices: 

<32  Nassau  Street,  New  York,  N.  Y. 
Main  Offices:  615  F  Street  N.  W.t 

Washington,  D.  C. 

Please  Mention  Popular  Mechanics 
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REFERENCES: 
American  National  Bank, 

Washington,  D.  C. 
Popular  Mechanics, 

Chicago,  111. 
Little  Giant  Hay  Press  Co., 

Dallas,  Texas. 
Gray  Lithograph  Co., 

New  York  City.N.Y. 

"PATENTS" 
GUARANTEED 

fg^Protect  Your  Idea!  Guide  Book  FREE.  Send  sketches and  description  of  invention  for  FREE  SEARCH  of  Patent  Office 
Records  and  Report  as  to  patentability.  Highest  references. 

E.  E.  VROOMAN,  $£%r&Z$!£j^ 

68-PAGE 

INVENTOR'S  GUIDE 
 free  

CONTAINING: 200  References, 
What  and  How  to  Invent, 
Money  in  Patents,  etc. 

ATENTS 
PROTECT  YOUR  IDEAS 
Send  for  Inventor's  Primer. 
KO  PATENT,  WO  FEE. D 

Patent  Advertised  FREE. 

I    MILO  B.  STEVENS  &  CO., 
885  Fourteenth  St.,  WASHIX6TON,  1> 

Branches  at  Chicago,  Cleveland.  Detroit. 

Established 1864. 
c. 

PATENTS 

Careful  attention  given  to  the  prosecution  of  business  before 
the  patent  office.  Patents  procured  and  no  attorney  fee  called 
for  until  patent  is  allowed.  (23  years  experience.)  Writ* 
for  ''Inventor's  Guide.'*  Address 

FranKlin  H.  HovxgH 
Atlantic  Building.    Washington,  1).  C. 

PATENTS 
THAT  PROTECT 

AND  PAY 
WATSON  E.  COLEMAN 

Registered  Patent  Attorney 
626  F  Street,  N.  W.  WASHINGTON,  D.  C. 

Advice  Free;  Highest  References;  Best  Service. 

ATENTS P 
Valuable  Book  on  Patents  FREE.  Tells  how  to  secure 

mm  them  at  low  cost.    How  to  sell  a  Patent  and  What  to Invent  for  Profit.  Gives  Mechanical  Movements  in. 
valuable  to  Inventors.  Full  of  Money-Making  Patent  Informa- tion. NEW  BOOR  FREE  to  all  who  write. 

O'MEARA  &  BROCK,  Patent  Attys., S18  F.  STREET.  WASHINGTON,  D.  C. 

SPE.CIAL  MACHINERY 
We  design  and  build  special  machinery  to 
order  in  any  quantity  desired.   Cut  gearing. 

CRAR.Y   MACHINE  WORKS 
35-41  Indiana  Street,  Chicago 

LET  ME  SELL Booklet  ex- plaining how 

YOUR  PATENT st  "/yS ■  Exptri  ence. 
Patent  Sales  exclusively,  If  you  have  a 
PATENT  for  sale,  call  on,  or  write 

WILLIAM  E.  HOYT 
PATENT  SALES  SPECIALIST 

290  J  Broadway,   New  York  City 

I  Can  Sell  Your  Patent 

My  new  method  brings  quick  results. 
Send  for  booklet. 

O.  J.  HAEGLER, 
21  So.  Broad  St., Philadelphia,  Pa. 

PATENTS  SOLD 

ON  COMMISSION 
If  you  wish  to  buy  or  sell  a  patent  write  for  my  booklet  "How 
lo  Sell  a  Patent"  or  my  list  of  patents  for  sale. 

E.  L.  PERKINS,  President  Inventors*  Exchange 
U  Broad  Street  BOSTON.  MASS. 

DO  PATENTS  PAY?— That  they  do,  and  handsomely, appears  certain  from  a  few  instances  selected  from  the 
many  thousands  of  patented  articles.  Of  course,  exact 
and  reliable  statistics  on  this  subject  are  not  easily  ob- 

tained, but  the  following  figures  are  pretty  close  to  the 
amounts  realized:  Sewing  machines,  $3,000,000;  linotype 
machines.  $1,300,000;  screw  bottle  and  glass  ball  stopper, 
$1,000,000;  steel  umbrella  rib,  $800,000;  Westinghouse 
brake,  $600,000;  iron  boot-protectors,  $500,000;  knife cleaner,  $400,000;  automatic  weighing  machine,  $375,000; 
automatic  inkstand,  $250,000;  tag  on  shoe  strings,  $150,- 
000;  walking  toys,  $140,000;  pigs  in  clover,  $100,000; 
rubber  pencil  top,  $100,000;  label  tag,  $100,000;  pencil 
sharpener,  $75,000;  glass  lemon  squeezer,  $50,000;  corset busks,  $50,000. 

PULLS    TEETH    WITH    HIS    FINGERS. — The  street 
peddler  had  displayed  on  his  little  table  the  following 
sign,  according  to  the  London  Telegraph: 

"A  box  of  this"  cement  given  free  to  anybody  who  can 
break  any  of  these  apart." There  were  spools,  blocks  of  wood  and  other  articles  that 
had  been  cemented  together.  Most  of  them  bore  marks  of 
having  been  struggled  with  by  persons  whose  hands  were 
grimy,  in  vain  attempts  to  wrench  the  pieces  apart. 

A  swarthy  little  fellow  who  had  stopped  in  front  of  the 
fakir's  stand  pointed  to  a  round  peg  that  appeared  to have  been  dipped  in  the  cement  and  driven  into  a  good 
sized  chunk  of  wood,  and  asked  him  what  would  be  the 
reward  for  pulling  it  out. 

"If  you  can  pull  that  out,"  said  the  peddler,  "I'll  give 
you  a  crown." The  peg  projected  a  little  more  than  a  quarter  of  an inch  above  the  block. 

The  swarthy  little  fellow  placed  his  left  hand  on  the 
block  to  hold  it  down,  took  the  peg  between  the  thumb 
and  forefinger  of  his  right  hand,  and  pulled  it  out  with 
apparent  ease,  a  portion  of  the  wood  coming  away  with  it. 

"Bless  me!"  gasped  the  man  behind  the  table,  "What 

are  you?" 
"Me  Japanese  dentist,"  replied  the  little  fellow,  pocket- ing the  silver  and  walking  away  with  a  grin  on  his  face. 
Japanese  dentists  use  their  fingers  for  forceps,  and  a 

part  of  their  training  consists  in  exercises  and  work  which 
develop  an  amount  of  power  in  their  hands  which  would 
be  incredible  if  it  were  not  so  well  authenticated. 

$25,000,000  IN  CASH  immigrated  into  this  country  last 
year.  It  came  in  the  pockets  of  a  million  immigrants,  and 
doubtless  the  inspectors  would  testify  that  some  of  it  was 
tainted,  but  it  was  good  enough  to  go  into  circulation 
and  the  savings  bank.  Probably  there  was"  as  much  more which  the  cautious  travelers  did  not  think  it  safe  to  show. 

A  Fortune  in  Your  Invention  7 
Invented  anything,  or  intend  to?  Want  to  make  money  out  of 
it?  Many  things  you  should  know.  We  put  you  on  right  track. Avoid  dishonest  brokers,  etc.  (We  are  not  patent  attorneys.) 
Write  for  Free  circulars,  etc. C.  E.  MEYERS  &  CO.,  Syracuse, Ind. 

Let  Us  Act  As  Your  Factory 
Wc  have  one  of  the  best  equipped  shops  in  the  United  States 
and  can  turn  out  your  work  for  you  cheaper  than  vou  can 
possibly  do  it  yourself.  Send  drawings  or  models  for  esti- mates on  dies,  tools  and  manufacture  of  your  article  in 
quantities. 
Metal  Specialties  Manufacturing  Co. 
18-24  W.  Randolph  St..  Chicago,  U.S.  A 
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EARN  YEARLY 

4  «5.000  to»10000. 
u-ruir  I7CTATF  TVfT^TNF^V 111    int     Rliilii  UtJAilllJ  i^UlyPlllUk/wr BOOK 

We  will  teach  you  by  mail  the  Real  Estate,  General  Brokerage 
and  Insurance  Business  and  appoint  you 
SPECIAL  REPRESENTATIVE 

of  the  oldest  and  largest  co-operative  real  estate  and  brokerage  company  in  America. 
Representatives  are  making  $3,000  to  $10,000  a  year  without  any  investment  of  capr  ni> 

tel.  Excellent  opportunities  open  to  YOU.  By  our  system  you  can  make  money  in  a  few  weeks  without  mterfennj  with  your 
present  occupation.  Our  co-operative  department  will  give  you  more ,  choice ̂   salable  propei -ty  to  hand 1. s  than  any  other  mstitu- 
tion  in  the  world.    A  THOROUGH  COMMERCIAL  LAW  COURSE  FREE  TO  EACH  REPRESENTATIVE,    Write  for  62-page  book,  free. 

THE  CROSS  COMPANY,  672  Reaper  Block,  Chicago,  111. 
The  original  real  estate  co-operative  company  — no  connection  with  any  other  concern  of  similar  name. 

Special  Machinery  ™*  Models 
We  make  Models,  Perfect  Inventions  and  Experimental 
Machinery.  Our  shop,  with  its  splendid  equipment,  is 
at  your  service.  When  you  are  ready  to  have  that  model 
or  experimental  machine  made,  send  us  drawing  or 
sketch  and  write  us  for  estimates. 

Empire  Machine  Works,  pitts"bu r G?rp a! 

HOW  AND  WHAT  TO  INVENT" 
HOW  TO  OBTAIN  PATENTS" explained  FREE.     CHESTER  W. 

BROWN,  Patent  Attorney,  996  F  Street,  Washington,  D.  C. INVENT  a°d 

PATENTS  that  PROTECT 
Our  3  books  for  Inventors  mailed  on  receipt  or  6  cts.  stamps 
R.S.  &  A.  B.  LACEY,  Washington, P.O.     Estab.  1 869, 

^•We  give  you  proof  of  the  money  value  of  the 
patents  we  procure.— L.  &  L. 

T  YOUR  IDEAS $100,000  for  one  invention ; 
another  $8,500.  Book  "How  to Obtain  a  Patent"  &"What  to  Invent" sent  free.  Send  rough  sketch  for  free 

report  as  to  patentability.  We  adver- tise your  paten  t  for  sale  at  our  expense. Patent  Obtained  or  Fee  Returned. 
CHANDLEE  &  CHANDLEE,  Patent  Att'ys, 9  JO  F.  Street,  Washington,  D.  C. 

The  Finest  Induction  Goil  in  the  World  for  Wireless  Telegraphy. 
Gives  1%  inch  spark  on  4  dry  cells.  Mahogany  case,  beautifully  polished  and  fitted  with  nickel  metal  parts.  Extremely  high-speed 
nterrupter  and  standard  condenser.  This  coil  is  built  for  Wireless  use,  and  is  popular  with  experimenters  desiring  a  big,  power- ul  spark.   Price  is  $10. 

NEW  ENGLAND   GOIL.  WINDING  GO.,  Atlantic,  Mass. 

one:  dollar 
is  the  price  of  the  Electra  Ironclad  Motor — the simplest  and  most  attractive  machine  on  the 
market  for  its  price.  Diameter  4  inches;  weight, 
packed,  39  ounces;  wireless  armature;  one  brush, and  will  run  on  one  to  three  cells  of  battery. 
We  also  have  castings  and  parts  for  Franklin 

\  H  P.  Gas  Engine  and  Franklin  50-watt dynamo.    Booklet  8  free. 
PARSELL  and  WEED,  129  W.3Ist  St.,  New  York  City 

Eldredge  Battery  Volt-Meter 
Reading  0  to  3  Volts  in  rV  Divisions 

A  convenient  and  practical  instrument 
for  those  who  use  Primary  and  Storage 
Batteries.  Its  range  will  cover  two  cells 
of  primary  or  one  cell  of  storage  battery; 
is  dead  beat  in  its  readings.  Non-re- movable nuts  on  strong  contact  posts. Price  $4. 
ELDREDGE  ELECTRIC  MFG.  CO.,  Springfield,  Mass. 

"Rich  Spark"  Plug Complete  Electbio  Light  Plants. 

Richardson  Engineering  Co.,  • 

You  will  not  regret  It. 
Highest  Grade. 

Every  Plug  Guaranteed. 
ClBCULABS  EbEE. 

PRICE  $| 

Riverside  Place,  Hartford,  Conn. 

'DON'T 
CALL THE 

PLUMBER 

every  time  you  need  a  little  sol- § 
dering  done.  DO  IT  YOURSELF. 
Our  little  book  "Brazing  and  Sol- 

dering" gives  you  all  the  in- formation you   need.  Cut 
the  Plumber's  bill  out. 25  cts.  postpaid 

THE  DERRY-COLLARD  CO. 
109  Liberty  St.,  Room  1008,  New  York 

This  electric  tan  is  substantialand 
practical  in  all  details  and  nicely 
finished,  fan  is  removable  so  motor may  be  used  separately.  We  furnish 

"  extra  grooved  pulley  with  each.  We are  Cut  Price  headquarters  for  ev- erything electrical.  Sendforlarge 
free  catalog.  Dealers  wanted  every- 

Mffiisripr.E  19 here  CHICAGO 
The  Parts  of  Our  $5  Wireless  Receiving  Outfit  May  be  Bought  Separately 

The  standards  are  $1.25,  including  dip-wire.  Special  head  receiver,  $2.  We  also  sell  highest-grade  receivers,  two  on  one  head- 
land, resistance  500  to  1500  ohms,  at  about  HALF  what  other  firms  charge.  You  will  save  money  by  dealing  with  us,  because  wa 

nave  a  whole  department  devoted  to  Wireless  Goods,  and  we  endeavor  to  handle  everything  Amateurs  require. 
NEW  ENGLAND  COIL  WINDING  CO.,  Atlantic,  Mass. 



700 POPULAR  MECHANICS  ADVERTISING  SECTION 

Drawing  $125  to  $250  monthly  require  more  than  Schoolroom  Knowledge. 

As  Chief  Draftsman  of  Eng'g  firm  I  know  exactly  the  Quality  and  Quantity of  experience  and  practical  training  you  must  have,  and  will  prepare  you 
in  few  months  home  instructions  for  above  paying  positions,  which  I 
furnish  free  anywhere.  ) 

Complete  Highest  Grade  Drawing  Outfit,  everything  included,  with 
German  Silver  Set  of  Tools,  value  $13.85,  FREE  next  ten  days. 

Address,  CHIEF  DRAFTSMAN,    Div.  19  ENG'S  EQUIPT  CO.,  Inc.,  Chicago. 

EUGENE  DIETZ6EN  COMPANY 
181  Monroe  Street,  CHICAGO 
119-131  W.  23d  St.,  NEW  YORK 

SANfRANCISCO NEW  ORLEANS 

Most  complete  line  of 

Drawing  Materials  and 
Surveying  Instruments 

Our  Rapid  Printing  Blue  Print  Paper  has  no  equal. 
The  Celebrated  Vandyke  Solar  Paper  for  Blue  and 

Black  line  prints.  Send  for  sample  prints. 
ALL  GOODS  WARRANTED 

WHITE  FOB  CATALOG  ,,PM— 416-pp,  PROFUSELY  ILLOST'D, 

ELECTRICITY 
The  Bliss  Electrical  School  istheoldest 
and  best  school  in  theworld  teachingELEC- tricity  exclusively.  Course  complete 
I IV    ONE  YEAH 
Students  actually  construct  Dynamos, 
Motors  and  electrical  instruments.  Gradu- 

ates hold  good  positions.  151k  year  opens 
Sept.25.  Send  for  free  catalog  to  Bliss  Elec- 

trical School,2i3G  St.N.W.Wash.,D.C. 

G  LJ  "T~  S yi^H^z  THEM  CLEAN, BRIGHT, &SHOWY.TOILLUSTRATE  CATALOGS 
8t  ADVERTISEMENTS.  SEND  FOR  SAMPLES 
JVCME  ENGRAVING  CO. 

IS  5  WASHINGTON  ST.  CHICAGO. 

LEARN  JEWELERS 

ENGRAVING 

"The  Engraving  School  that  Graduates  Experts"  • A  fascinating,  high-salaried  and  easily  learned  trade,  taught  thoroughly and  practically  by  correspondence.  We  will  teach  the  beginner  better 
engraving  by  correspondence  than  he  can  gain  in  years  of  rigid  appren- ticeship. We  will  improve  the  skill  of  any  engraver  one  hundred  per cent  and  make  him  master  of  the  trade.  The  demand  for  competent 
engravers  far  exceeds  the  supply.  Send  for  handsome  illustrated 
prospectus. 

Pfldp-Itavk  School  \  Dept  112, 90  Wabash  Ave  •  Chicag0 rdgC  UdVlb  ouiuui  \  Dept  112j  15  Toronto  st  >  Toronto)  Can> 

LEARN  TO  DRAW  for  newspapers  and  magazines.  We  will  teach 
you  by  correspondence.  The  oldest  and  most  thorough  school  in 
the  world.    Catalog  sent  free.  Founded  by  F.  HOLME. 
SCHOOL  OF  ILLUSTRATION.  Dept.  107,  90  Wabash  Ave.,  Chicago 

WILLIE  FINDS  THAT  A  i!ECENT  DISCOVERY  CREATES  A  LARGER  DEMAND  FOR  LABOR. 

From  Chicago  Record=Herald  ♦  ♦  ♦  
A  PEKIN  ZOO  is  to  be  started  with  a  choice  selection 

of  wild  beasts.     Herr  Hagenbeck  will  do   the  selecting, 
and  has  chartered  a  steamer  to  take  them  all  from  Ham 
burg  to  China.    The  beasties  will  go  into  this  modern  Ar 
two  by  two,  but  nicely  crated,  in  order  to  avoid  probab 
unpleasantness. 

WALLPAPER  POISONS  MAN'S  WIVES. — James  Wat son,  of  Indiana,  is  not  a  Mormon,  but  he  has  lost  three 
wives  in  the  last  three  years.  The  curious  fact  that  each 
of  the  women  cleaned  the  wallpaper  shortly  before  h 
death  and  that  the  symptoms  of  all  were  the  same, 
to  an  examination  of  the  paper.  When  shook,  a  fi 
mica-like  substance  fell  from  it  and  chemists  found  1 
contained  a   virulent  poison. 

Who  takes  our  shorthand  course.    We  teach 
you  by  mail  to  become  a  competent  shorthand writer  and  typewriter  at  home.    You  can learn  all  this  in  your  spare  time  in  a  few 
weeks.  Remember  the  typewriter  is  yours  for- ever.   Stenographers  are  paid  good  salaries., Booklet  free.     THE  ILLINOIS  COMMERCIAI 
INSTITUTE,  202  Howland  Block,  CHICAGO. 

H0R0L0GIC 
BKADLEY  PO 

r  ■  : 

:al  department 
LYTEOHNIC  INSTITUTE 

Formerly  Parsons  Horological  Institute 
PEORIA,'IL.L.INOIS. 

LARGEST  and  BEST  WATCH  SCHOOL IN  AMERICA 
We  teach  Watch  Work,  Jewelry,  Engraving, 
Clock  Work,  Optics.    Tuition  reasonable. Board  and  rooms  near  school  at  moderate 
rates. |    Send  for  Catalog  of  Information. 
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Faffed  for  $ 700,000 
The  Gash  Buyers  Union 

We  bought  its  entire  stock  of  new  books  from  the  receiver 
in  bankruptcy.  We  are  closing  them  out  at  JO  cents  to  jo cents  on  the  dollar. 

A  Train  Load  of  Books 
Books  at  less  than  cost  of  paper  and  binding  to  be  closed  out  quick. You  will  never  get  another  chance  like  this  to  buy  good  books  cheap.  It 
i  s  the  opportunity  of  a  lifetime.  Millions  of  Books— thousands  of  titles. Practically  any  book  or  set  of  books  you  will  ever  want.  Send  for  the 
big  Special  Illustrated  Bareain  List  to-day. 

Books  Shipped  on  Approval 
subject  to  examination  in  your  own  home  before  one  cent  is  paid. Bargain  List  free  for  postal  reouest.  Address 
DAVID  B.  CLARESON,  The  Book  Broker,  606  Como  Block,  CHICAGO. 

— Write  for  our  free  booklet^—- 
•HOW  TO  BE  A 
WATCHMAKER" 
•tone's  School  of  Watchmaking 903  Globe  Building, 
tr.  PAUL,        -  MINN. 

BE  A 

WATCHMAKER. 

MECHANICAL, 
E  LEO  RICA L, STEAM, 
CIVIL, Engineering 

Complete  and  short  courses.  Thoroughly  equipped  engineering  shops. 
SHOP  WORK  FROM  THE  BEGINNING.  Short  courses  in  Steam  and  Elec- 

trical Engineering.  Expenses  low.  Accommodations  the  best.  School 
all  year.  Students  may  enter  any  time.  Correspondence  steam  and  elec- trical courses.  Send  for  catalogue.  Mention  course  in  which  interested. 
HIGHLAND  PARK  COLLEGE.  Des  Moines,  la. 

Learn  Watch  Repairing watchmaker — you  can  learn  this  profitable  trade by  correspondence  in  a  few  weeks  in  your  own  borne by  the  DeSelms  Chart  Syistem.    After  you  complete the  course  you  will  know  a  watch  from  A  to  Z.  You will  know  juBt  what  the  matter  is  and  how  to  repair one.    When  you  graduate  you  will  be  a  practical watchmaker  and  repairer  and  competent  to  fill 
any  position.    Positions  for  our  graduates. Ask  for  our  Free  Book.     It  explains our  system  and  terms. 
THE  DeSELMS  WATCH  SCHOOL 
23  Perry  St.  ATTICA,  INDIANA 

VENT 
LEARNED  BY  ANY  MAN  OR  BOY  AT  HOME. 

Small  cost   Send  to-day  2c.  stamp  for  particulars  and  proof. 
A.  Smith,  Room  334,  2040  Knoxville  Ave.,  Peoria,  III. 

$1.00 1"!  READY" 
Draughting  Instrument  com- bines Compass,  Protractor, 

Square,  etc.,  all  in  one,  and  you  can  carry  it  in  your 
vest  pocket.    Made  of  special  grade  of  aluminum.  Send 

it  now.    You  need  it.    Money  returned  if  you  aren't 
READY  MANUFACTURING  COMPANY 
604  Livingston  Bldg.        Rochester,  N.  Y. 

•  BARN  WATCHMAKING 
Sned,  profitable  labor — Competent  men  always  in  demand.  We  teach  it roughly  in  as  many  months  as  it  formerly  took  years.  Does  away  with ious  apprenticeship.  Money  earned  while  studying.  Positions  secured, id  for  catalog. 
.  LOUIS  WATCHMAKING  SCHOOL,  ST.  LOUIS,  MO. 

I0VING  PICTURE  MACHINES 
Ton  Can  Hake 
BIO  MONEY 

Entertaining  the  Public. 
Nothing  affords  better  oppor- tunities for  men  with  small 

capital.  We  start  you,  furnish- ing complete  outfits  and  explicit instructions  at  a  surprisingly 
low  cost. 

STEREOPTICONS 

THE  FIELD  IS  LARGE 
Tprisingthe  regular  theatre  and  lecture  circuit,  alsolocal fields  in  Churches, >lic  Schools,  Lodges  and  General  Public  Gatherings.  Our  Entertainment 
pply  Catalogue  and  special  offer  fully  explains  everything.   Sent  Free. 
iCAGQ  PROJECTING  CO.,  225  Dearborn  Street,  Dept.  4  Chicago. 

Send  10  cents 
in  silver  or 
stamps  for  a 
Urge  sample 
pouch  and booklet;  botb 
will  be  a  de- light to  you. 

uy  Your  Tobacco 
Direct  from  Factory 
That's  the  only  way  to  know  how  fragrant,  rich 
and  smooth  French's  Mixture  is.  Descriptive adjectives  have  all  been  used  by  inferior  tobaccos 
ere  this.  We  can  give  you  no  new  words,  but 
we  can  give  you  a  new  and  better  smoking tobacco  direct  from  the  makers. 

To  make  it  easy  for  you  to  try 
FRENCH  S  MIXTURE 

e  have  the  standing  offer  printed  at  the  left- 
ake  advantage  of  it  and  you  will  have  reason  to congratulate  yourself.     You  will  obtain  a 

perfect  blend  of  pure  North  Carolina  Golden Leaf  Tobacco,  made  almost  entirely  by  hand It  is 

"The  ARISTOCRAT  of  SMOKING  TOBACCO" 
Not  sold  by  dealers,  but  direct,  to 

smokers  in  perfect  condition 
FRENCH  TOBACCO  CO. 

Dept.  95  Statesville,  N.  C. 

A  PPTTT?  A  PV  Not  guess  work 
A V/V U ft/lV  A  with  a  patented 
LEMON  MEASURING=CAL1PER Meets  the  requirements  of  and  exceeds the  limits  of  all  other  calipers.  The  only 

instrument  for  reaching  over  and  measuring  inside  of 
reinforced  edges  or  heavy  lims.  Sold  Direct— Ask  for  Description  and  Price. 
THE  WEST  MFG.  CO. ,  Columbus,  O. 
(Note— If  you  have  a  Patented  Article to  manufacture,  write  us.) 

TYPEWRITERS 
AT  SAVING  OF  50% 

All  makes— good  as  new,  biggest  bar- 
gains ever  offered.  Shipped  on  approval  for  trial. We  rent  all  makes  at  $3.00  per  month  and  allow  rent 

on  price.  Send  for  Catalog,  Special  Flyer  and  Terms. 
ROCKWELL-BARNES  CO.,    535  Baldwin  Bldg.,     Chicago,  III. 

$5
 

CO  Y  N 
New  York 

A  DAY 
and  over  is  earned  by 
our  graduates  after  2 

to  3  months'  Practical  Instruction  in 
PLUMBING,  PLASTERING, 
BRICKLAYING  OR  ELECTRICAL  TRADES 
Free  catalogue.  Positions  secured.  Dept.P 

E  TR A  D E  SCHOOLS 
San  Francisco 

I  TEACH  SIGN  PAINTING 
SHOW  CARD  WRITING  or  LETTERING  by  mail  and 
guarantee  success.    Only  field  not  overcrowded.  My instruction  is  unequaled  because  practical,  personal 
and  thorough.  Easy  terms.  Write  for  large  catalogue. 

CHAS.  J.  STRONG,  President. 
DETROIT  SCHOOL  OF  LETTERING 
DEPT.  PM.  DETROIT,  MICH. 

"Oldest  and  Largest  School  of  its  Kind." 

12  Art  Panels  50c 
Exquisite  India  tint  prints.  Size  7  x  10. These  entrancing 

Studies  of  the  Human 
Form  Divine 

are  real  gems  —  the  Most  Exquisite 
Portrayals  of  "Woman  Beautiful" ever  shown  in  one  collection .  We  send  the 
full  set  of  12  complete  prepaid,  together 
with  50  life-like  miniatures  of  other  beau- tiful art  pictures  for  only  50c,  coin,  stamps 
or  Money  Order.  Send  at  once,  today,  to 

GORDON  ART  CO. 
Dept.  B  62  1209  Foster  Ave.,  Chicago 

Money  returned  if  not  satisfied. 
T?T*aa  Order  at  once  and  we  will  include  an  extra *  cc  picture  absolutely  free  and  complimentary. 

Please  Mention  Popular  MccJianics 
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,  BUI  LP  A  BOAT DuBrie/ 
MARINE  MOTORS 

The  important  feat- 
ure  about  Du  Brie 

Motors  is  not  the  price 
—but  the  design  and 

quality.     We  make  absolutely 
the  best  marine  gasoline  engine 

HBHb  on  the  market— and  we  prove  it 
to  you— 

SIMPLE -REVERSIBLE -NO  CRANKING 
If  you  know  anything  about  marine  gasoline  engines 

you  will  see  the  point  at  once  when  you  learn  that DUBRIE  MOTORS  are  correctly  deigned,  hmlt  from 
the  best  materials  and  equipped  with  an  ELEVATED G  EARLESS  COMMUTATOR 
that  is  positive,  safe  and 
noiseless;  a  GENERATOR 
VALVE  with  float-feed  and 2&. 

4H
 

p.  $60 
=  $75 

=  $95 
P. 

Prices  for  Complete  Engine 

throttle  that  gives  a  wider 
range  of  speed  than  any  car- 

buretor, and  uses  less  gaso- line to  produce  more  power; and  our  DIRECT  -  ACTING VERTICAL  PLUNGER  pump 
furnishes  ample  water  for 
cooling  and  saves  power  in 
operation.  Plunger  is  in straight  line  with  eccentric and  has  no  side  motion. 

In  every  respect  Du  Brie  Motors  represent  the  most  ad- vanced practice.  Our  prices  are  so  close  to  those  asked 
for  ordinary  engines  that  you  cannot  afford  to  buy  any- thing but  a  DU  BRIE— if  you  want  THE  BEST.  Free catalog  of  ten  sizes  on  request. 
DU  BRIE  MOTOR  COMPANY 

425  Guoln  St.,  DETROIT,  MICH. 

nasiums 

HOT  WATER 

IN  2  MINUTES 

Cost — Two  Gents 
The  Peerless  Kitchen  Boiler  has  solved  the 

hot  water  problem,  in  city  and  country  homes, 
hotels,  restaurants,  clubs,  bath-houses,  gym- 

every  place  where  hot  water  is 
required.  Burns  either  gas  or 
gasoline;  heats  water  to  185° 
and  keeps  it  hot  at  one = half 
cent  per  hour.  A  hot  bath  in 
two  minutes  for  two  cents. 
The  PEERLESS  is  simple  in 
construction — only  three  parts 
— disk,  burner,  drum.  Absolute- 

ly noiseless;  creates  no  odor. 
Occupies  but  a  very  small  space ; 
easy  to  install  and  connect.  No 
pipes  to  clog  or  mechanisms  to 
get  out  of  order.  The  water  is 
kept  in  constant  circulation,  the 
capacity  almost  unlimited. 
PRICE,  surprisingly  moder= 
ate.  Ask  your  plumber  about 
the  PEERLESS,  or  write  for 
catalog,  prices  and  discounts. 

james  McCartney 

39  State  Street,    -  CHICAGO 

By  the  New  Weatherwax  Method  of  Construction 

1907 

Speed Models 

Send  for 
this  100 

page 

Catalogue 

300 
Illustrations 
Free 

We  Build  every  kind  of  Pleasure  Craft. We  are  the  only  Boat  Builders  Who Sell  Patterns.  Our  Knock  Down  Frames save  time  and  labor. 

The  Best  is  Always  the  Cheapest 
Marine  Hardware.    Motor  Engines,  everything  to build  a  boat.      Write  tor  our  free  catalog  L 
BAY  CITY  BOAT  MFG.  CO.,         Bay  City,  Mich.,  U.  S.  A. References:  Bradstreet's,  Dun's,  Bay  City  Banks 

HARD  MEN  CUT  HARD  WOOD. — The  operatives  in  the 
South  American  mahogany  camps  require  to  be  men  of 
considerable  nerve  power.  For  the  most  part  they  are 
native  Indians  and  Caribs,  but  the  "boss"  of  each  camp, who  requires  brains  as  well  as  nerves,  is  almost  invariably 
a  white  man.  In  many  eases,  too,  he  is  a  white  man  who 
has  had  occasion  to  quit  his  own  country  rather  hur- 

riedly, leaving  behind  him  a  reputation  sufficiently  be- smirched to  make  his  return  undesirable — from  his  own 
point  of  view.  So  at  least  the  following  incident  would seem  to  show: 
At  Karata,  a  settlement  near  the  mouth  of  the  Wawa, 

while  on  my  way  to  some  saw  mills,  I  made  the  acquaint- ance of  a  middle-aged  American — a  hardy,  very  jovial,  and 
apparently  genuine  fellow,  whose  name  I  will  give  as 
Brown,  and  with  whom,  I  must  admit,  I  came  to  be  quite 
favorably  impressed.  I  learned  that  he  had  once  been 
master  of  a  large  merchant  vessel  registered  in  New  York, 
although  now  he  was  "boss"  of  a  mahogany  camp,  for  the time  being  taking  a  vacation;  and  as  I  was  indebted  to 
him  for  not  a  little  advice  regarding  the  preservation  of 
health  in  the  rather  swampy  mahogany  regions  with  which 
he  was  so  well  acquainted,  and  which  I  was  visiting  for 
the  first  time,  on  my  return  to  Karata  I  made  a  point  of 
seeking  him  out  and  thanking  him  for  his  very  useful 
guidance.  He  was  seated  at  the  door  of  Karatas'  only (Continued  on  page  704.) 

IT  PAYS  BIG 
To  Amuse  The 
Public  Wit t  Motion  Pictures 

NO  EXPERIENCE  NECESSARY  as  our  in- 
struction Book  and  "Business  Guide"  tells  all. We  furnish  Complete  Outfits  with  Big  Adver- 

tising Posters, etc.  Humorous  dramas  brimful of  fun,  travel,  history,  religion,  temperance, 
work  and  song-s  illustrated.  One  man  can  doit. 
Astonishing  Opportunity  in  any  locality  for a  man  with  a  little  money  to  show  in  churches, 
school  houses,  lodge  halls,  theatres,  etc. 
Profits  $10  to  over  $100  per  night.  Others 
do  it,  why  not  you  ?  It's  easy  ;  write  to  US and  we'll  tell  you  how.   Catalogue  free. 

Amusement  Supply  Co.,  471  Chemical  Bank  Building,  Chicago 

Best  grade  cedar  canoe for$20 
Best  grade  of  Cedar  Canoe  for  $20.00.  We  sell  direct,  saving 
you  $20.00  on  a  canoe.  All  canoes  cedar  and  copper  tasienea. we  make  all  sizes  and  styles,  also  power  canoes.  Wriw 
for  free  catalogue  giving  prices  with  retailers'  profit  cut ,  oui. 
We  are  the  largest  manufacturers  of  canoes  in  the  worio. DETROIT  BOAT  CO.,       156  Bellevue  Ave.,  Detroit,  Micl 
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YOUR  SPRINGES 

■  ̂CREDIT 98 
IS  ALL  YOU 
PAY  US  IN 

We  have  a  National  reputation 
for  men's  stylish  $12.00  Suits. 
Your  choice  of  all  the  latest  fash- 

ionable Cloths,  including  this 
Spring's  popular  shadow  checks. We  use  only  the  very  best  quality 
of  linings,  trimmings,  etc. 
We  Pay  All  Express  Charges 
Write  today  for  free  samples 

and  full  particulars  to 
HENRY  MORTIMER  &  CO. 

Wholesale  Clothiers 
DeskW,  Charles  Place  and  Fifth 

Avenue,  CHICAGO. 

No  Money  Down 
Not  a  penny  to  pay  until  you receive  the  clothes  and  And  them satisfactory. 

Then  Pay  $1  a  Week 
We  ask  for  no  security  and  no  ref- 

erences. We  trust  any  worthy  per- 
son anywhere  in  the  United  States. 

This  is  the  most  liberal  clothing  offer 
ever  made.  No  matter  where  you  live 
you  can  buy  high  grade  clothing  by 
mail  direct  from  our  factory  at  lowest 
cash  store  prices. 
Suits 
and  Raincoats 
We  are  able  to  offer  these  good  clothes  on  such 

easy  payment  terms  because  we  are  twice  over  the  largest  Credit Clothiers  in  the  world.  We  operate  72  stores  in  the  principal 
Cities  and  have  over  300,000  customers  on  our  books. 

Free  Samples  and  Price  List 
Samples  of  Nobby  Spring  Materials,  price  list  and  Measure- ment Blank  mailed  free.    Send  today. 
Commercial  rating  one  million  dollars. 

MENTER  &  ROSENBLOOM  CO. 
1 6  St.  Paul  Street  Rochester,  N.  Y* 

Topcoats  $  j  J  'J  3 

'•  HlMDlA  CYCLOPEDIA  CYCIOPIDIA  CYCLOPEDIA 
;  UWING  DRAWING  DRAWING  DRAWING 

ART  l         '"ARTfl       5>ARTffl       PART  fT 

The  Heart  of  Enterprise — €J  The  Architect,  the  Draftsman,  the  man  who  plans  big  undertakings  has  the 
advantage  of  working  in  the  very  heart  of  the  World's  enterprises.  He  is  the 
center  about  which  great  projects  grow.  The  "boom"  that  transforms  the  village into  a  city  with  such  startling  rapidity  is  often  the  development  of  an  idea  that 
springs  from  his  brain. 
tfl  If  you  are  a  young  man  with  no  well  defined  idea  about  the  future,  an  older 
man  whose  present  prospects  are  not  alluring,  would  you  like  to  occupy  such 
a  niche  in  the  world's  work?  The  study  of  drawing  is  the  first  step  toward 

preparing  yourself  for  such  a  career.  <IThe  American  School  of 
Correspondence  teaches  all  branches  of  Engineering  and  Technical 
work.  We  believe  our  books  offer  the  best  chance  to  demonstrate 
the  superiority  of  our  regular  courses  of  instruction.  The 

CYCLOPEDIA  of  DRAWING 

is  compiled  from  representative  instruction  papers  of  the  School. 
It  is  thoroughly  practical  for  home  study  work — every  chapter  is 
complete  in  itself — every  subject  is  thoroughly  analyzed,  dissected  and 
discussed  by  competent  authorities.  It  is  entirely  free  from  purely 
technical  descriptive  matter  so  easily  misunderstood  by  the  layman. 
It  is  also  a  complete  authoritative  reference  library  for  the  Technical 

Man  who  wishes  to  use  it  for  consulting  purposes  or  to  "  brush  up  " 
on  his  week  points.  Q  To  introduce  the  the  School's  courses  for the  next  30  days,  we  are  making  a  special 

HALF  PRICE  OFFER  1iS222£"  $12  instead  of  $24 Sent  by  prepaid  express.  If  satisfactory  send  82  within  five  days  and  $2  a  month  there- after for  five  months;  otherwise  notify  us  to  send  for  them. 

Some  of  the  Chapters  f^^L^ing. 
Architectural  Lettering  —  Pen  and 

Ink    Rendering  —  Architectural    Drawing  —  Perspective 
Drawing  —Shades  and  Shadows  —  Roman  Orders  of  Architecture —  Working  Drawings  — 
Machine  Drawing  — Shop  Drawings  —  Machine  Design  —  Tinsmithing  —  Sheet  Metal  Work 
—  Skylights  — Roofing  — Cornice  Work,  etc. 
Four  Volumes  nearly  a  foot  high.   2,000  pages.    Half  Red  Morocco.    Marbled  edges.    Gold  Stamped. 

AMERICAN  SCHOOL  of  CORRESPONDENCE,  CHICAGO  — ■ 
Please  Mention  Popular  Mechanics 
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We  can  Fit  You  In  A  Few  Months.ByMail 
For  a  Responsible  Position 

Paying  *25T9*50aWeek 

DRAFTING 

TAUGHT  BY  DRAFTSMEN 

WRITE    TO  DAY  ! 
AMERICAN  DRAFTING -er^  COMPANY. 

RO.BOX.157-M.  Ne.w/0RK.NY. 

Learn  to  Run 

Automobiles 

Our  course  of  study  by  mail  teaches 
you  an  easy  and  pleasant  way  of  earn- 

ing from  $25  to  $100  a  week.  Our 
graduates  are  recognized  as  experts  and 
positions  seek  them.  You  become  a 
chauffeur,  garage  manager  or  auto- 
salesman.  Write  for  free  booklet  of  particulars. 

NEW  YORK  SCHOOL  OF  \  146  West  56th  Street 
AUTOMOBILE  ENGINEERS  )      New  York  City 

(Ccmtinued  from  Pa~e  702) 
"saloon"  when  I  met  him,  and,  thrusting  an  empty  sug box  towards  me,  he  bade  me  be  seated. 

"This   is   Wilton,   a   friend  and   countryman  of  mine, said  he,  jerking  his  head  towards  his  companion;    and  Mr. 
Wilton  gave  me  a  hearty  handshake,   but  a  rather  surly 
look,  which,  however,  softened  noticeably  as  soon  as  I  men- 

tioned the  word  "whisky." "Are  you  in  the  mahogany  line,  too?"  I  asked. 
"Yes'm,"  he  grunted.  "Boss  of  the  next  camp  to  Cap- 

tain Brown's." Then  Captain  Brown  solicited  my  impression  of  my  up- 
river  journey,  which  I  duly  gave  him. 

"Where  did  you  put  up?"  he  asked,  as  soon  as  I  had  con- cluded. 
"At  Courtney's,"  I  replied,   "and  a  more  obliging  man 

I  never  came  across  in  all  my  life." "H-m!"  came  from  the  captain. 
"Yes,  and  I  don't  think  I  ever  met  a  better-looking  man, 

either,"  I  went  on.  "At  first  I  couldn't  make  him  out  at all.  He  seemed  so  refined — far  too  well  educated  a  man 
to  be  a  mere  saloon-keeper.  But  they  told  me  afterwards that  he  had  robbed  a  bank  in  the  States  where  he  was 
employed — forty  thousand  dollars,  I  think  it  was — and  that 
explained  it." At  that  moment,  to  the  accompaniment  of  a  peculiarly 

DESIGNING     AND  DRAFTING 
 Practical  working  drawings;  Automobile,  Gas  Engine  and  Experimental  work  a  specialty.  Nail  orders  will  receive  prompt  attention  

MOAKLER   ty>  BILLINGS,  -  150  NASSAU  ST.,  -  N.  Y.  CITY 

AILTGATQR  puncture  proof  self-healing  bicycle  tires Save  you  trouble  and  mor  ey.  The  best  tire  made.  Nails,  tacks,  glass  and  snags 
will  not  let  the  air  out.  Made  from  best  quality  extra  tough  rubber,  close-woven tension  fabricchemically  treated,  automatic  solidifier,  extra  heavy  tread,  stroDg, 
durable,  resilient.  Accept  no  imitations.  Guarantee  tag  on  each  tire.  Order 
at  sale  price.  Give  size  tire  wanted.  Cut  price  catalog  of 
Bicycles  and  Sporting  Goods  free.   Dealers  wanted. 

THE  VIM,  68  Lake  Street,  Department  T-32,  CHICAGO 

WHEN  YOU  SUM  IT  ALL  UP,  THERE  IS  NOTHING  LIKE  Ask 
Dept.  M for  catalog 

Splitdorf  Ignition  Apparatus 
for  Economy,  Efficiency  and  Dependability.    80  per  cent  of  American  Motorists  use 

It  in  preference  to  all  others. 
G.  F.  SPLITDORF      :i      17  Vandeuater  Street,  NEW  YORK 

MECHANICAL  DRAUGHTING 
 PRACTICAL  WORKING  DRAWINGS  TOR  SHOPS,  DESIGNERS,  INVENTORS  *  

P.  G.  STEARNS,        =      39  HE,NDRIX  STREET,      =      BROOKLYN,  N.  Y. 

Rider  Agents  Wanted 
in  each  town  to  ride  and  exhibit  sample 
IQ07  model.  Write  for  Special  Offer. Finest  Guaranteed  «/1  ^49 
1907  Models  3>#t/  *€#  q>dZM with  Coaster-Brakes  and  Puncture-Proof  tires. 1905  &  1906  Models  tf^  7  <£  1 0 
all  of  best  makes  V>  *  W  ip 
SOO  Second 'Hand  Wheels 
All  Makes  and  Mod-  4&  O  4g%  4tO 
els,  good  as  new  W  <pO Great  Factory  Clearing  Sale. 
We  Ship  on  Approval  without  a  cent 
deposit,  pay  the  freight  and  allow 
TEN  DAYS'  FREE  TRIAL,. 
Tire8,coa8ter-brake8,sundries,etc. half  usual  prices-    Do  not  buy  till 

you  get  our  catalogs.    Write  at  once.  , 
MEAD  CYCLE  CO.,  Dept-  M108,Chicago 

strained  cough,  Wilton  put  his  hand  swiftly  to  his  hip 
pocket;  but  Captain  Brown  as  swiftly  grabbed  his  country- 

man's wrist,  the  while  he  whispered  something  into  his 
ear.  Then  the  skipper's  big  foot  trod  upon  my  toes  with such  force  that  I  could  have  howled  out  with  the  pain. 
I  couldn't  for  the  life  of  me  imagine  what  it  meant,  but it  was  a  hint  of  some  sort,  that  was  evident,  so  L  took  It, 
and  became  silent.  Later  on,  in  Wilton's  absence,  the captain  explained. 

"I  wonder  he  didn't  put  a  bullet  through  you,"  he 
smiled.  "He  meant  to,  at  first.  Wilton  is  Courtney's brother  under  another  name,  and  they  did  that  bank  Job 
together. 
"You  must  keep  a  close  tongue  in  your  mouth  about 

here,"  he  continued.  "Courtney  was  followed  down  here 
by  a  Pinkerton  detective.  He  couldn't  arrest  him,  but  he put  a  six-shooter  under  his  ncse  and  scared  Courtney  into 

(Continued  on  Page  706) 

— n  .  «,  .  ...   a  A  finely  illustrated  monthly  magazine  publishing  practical  educational  articles 
rlrr.TRir.IAN  A  N  R  M  F  P.  H  A  N  Ml  onall  branches  of  electricity  and  mechanics.  Complete  directions  and  work- LLfcU  I  II I U  IHIi  nllBJ  IflLUIinillU  iQg  drawings  for  making  steam  and  gasoline  engines,  dynamos  and  motors, 
furniture,  wiring  instruction,  wireless  telegraphy,  mechanical  drawing,  etc.  Three  months'  trial  ten  cents.  Fifty  cents  a  year. Catalogue  of  electrical  and  mechanical  books  free.   P.  M.  Sampson  Publishing  Co.,  6  Beacon  St.,  Boston,  Mass. 
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asA  {Profits 

Q  u  i  c  k  I  j/L 

Set  Started  TfOW 
,    Let  me  tell  you  the  name  of  this  man  and  many  " p  others  who  are  making  from  $10  to  $25  a  day  and 
upwards  making  these  Miracle  Concrete  Pipe  . 
on  my  Miracle  Pipe  Molds.    Write  me  today.  ., 
I'll  answer  you  personally,  and  make  you  a special  proposition  if  you  START  NOW  where 
you  live.    No  experience  is  necessary.  It 
won't  cost  you  a  cent  to  investigate.  Free Book  Explains 
Miracle  Concrete  Pipe 
and  how  easily  you,  as  an  individual  or 

...  jP}  Contractor,  can  make  money  fast  with  my 
mmjg  Miracle  Molds.  My  Miracle  Molds  quickly pay  for  themselves.  I  make  you 

special  prices  and  terms.   The  first 
58  feet  of  pipe  you  make  pays  for 
your  outfit.  Sells  at  a  profit  of  60c/o 

j  to  150%,  according  to  size.  Make 
I'-  -M  i''Pe   4  to  42  inches  in  diameter,  either plain,  bevel  or  bell  end.    Concrete  pipe 

is  40%  to  60%  stronger  than  clay  pipe. 
Don't  miss  this.    Write  for  FREE  BOOK. O.  U.  MIRACLE 
Pres't  Miracle  Pressed  Stone  Co. 757  Wilder  St. ,  Minneapolis,  Minn. 

"  Hercules  Detachable  Cover " 
The  most  wonderful  invention  in  the  Auto- 

mobile Tire  Industry.  Agents  wanted 
everywhere.  This  is  a  big  seller.  Terri- 

tory being  rapidly  taken.  Write  today 
for  booklet  and  prices.  Special  induce- 

ments to  dealers  and  supply  houses. 
THE  REPUBLIC  RUBBER  TIRE  &  SHOE  CO. 

449-451  West  53d  Street,  N.  V.  City 

LA$$and 

Wear  "  Litholin,"  Waterproofed 
Linen  Collars  and  Cuffs,  and  save. 
Wiped  with  damp  cloth  they  are  as 
fresh  as  when  new.  Unlike  celluloid 
and  rubber  goods  they  are  made  in 

the  latest  styles,  are  "up-to-date," 
and  "  chic."  I,ook  well,  wear  well. 

Collars  25c.    Cuffs  50c. 
If  not  in  stock  at  your  shirt  store,  send  us  style,  size, number  wanted,  with  remittance,  and  we  will  mail,  to  any address,  postpaid.    Catalogue  free  on  request. 

THE   FIBERLOID  CO., 
25  Waverly  Place,  New  York. 

The  ONE.  and  ONLY  Folding  Bed  is  the 

SAFETY  FOLDING  BE.D 

The  First  Sensible 
Adaptation  of  the 
Folding  Bed  Idea  — 
and  the  Quickest  and 
Best  Seller  in  Its  line 
on  the  market. 

Ready  for  Occupancy 
SOME,  REASONS  WHY 

Does  not  attempt  to  imitate  any  other  piece  of  furniture— simply  folds  up out  of  the  way,presenting  a  pleasing  appearance  with  its  handsome  drapery .  Front  View,  Closed. 
It  costs  less  and  sells  more  easily  than  any  other  bed.   When  in  use  it  looks  like  a  handsome  Lrass  and  iron  enameled  bed. 
It  cannot  get  out  of  order  ;  there  are  no  dissatisfied  customers  to  pacify— no  complaints  to  mee1;. 
Will  not  scratch  or  mar  a  floor— a  unique  system  of  ball-bearing  casters  insures  this. 
Every  part  is  instantly  accessible.   More  sanitary  than  any  other  bed — cannot  collect  dust  or  harbor  vermin. 
Springs  are  the  latest  and  best  construction— will  not  sag  or  work  loose. 
It  is  perfectly  ventilated,  when  either  closed  or  open. 
The  trim  of  either  brass  or  plain  enamel — meeting  any  taste— finished  in  all  colors. 

For  Sale  by  all  Furniture  Dealersz 

SAFETY   FOLDING    BED    GOMPA1NY,  Ltd 
.    Harper  Avenue  and  Widman  Place,  Detroit.  Mich. 

Please  Mention  Popular  Mechanics 
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THIS  THEN 
IS  TO 

ANNOUNCE 
THAT 

f    manufacture  a 
LIGHTING  SYSTEM 

for  lighting  Factories, 
shops,  Stores  and  Hoines,  that  is 
far  superior  and  more  economical than  either  Gas  or  Electricity. 

Burns  Gasoline  or  Alcohol. 
In  sending  for  our  description  and 
illustrated  catalogue,  please  send 
us  a  rough  draft,  giving  dimen- sions of  your  factory,  shop, 
store  or  home  and  we  will 
cheerfully  send  you  an  esti- mate for  lighting.together 

with  a  few  facts  which 
will,  at  least,  cause 

you  to  stop  and think. UBHTlH6Sr5n3M| 

&UETT  UGtfT COMPANY 
cHICAGO.U.SA- 

THE  STANDARD- 
GILLETT  LIGHT  CO. 
932  No.  Halsted  St., 
CHICAGO,  U.  S.  A. 

ECONOMICAL,  SAFE ' AND  DURABLE 
A  CHILD  CAN  OPERATE 

THIS  SYSTEM 

WORDEN'S   WOODEN  MINNOWS Our  Wooden  Min- nows are  made  of  Bed 
Cedar,  finely  Bnlshed In  the  following  colors : 
Ure$n  and  Red  with "cracked  back,  "Green and  White  with 
"cracked  back."  All are  fitted  with  our  new 
Patent  Splonert  the 1  beat — •  N°-  its,  Pr,c»  ?9e- 

>■*  Wooden  Minnow*.  Five  Treble  Hook*.   No. '76,  Price  60c. 
Worden's  Wooden  Minnows,  ThreeJTreble  Hook Worden 

WORDEN  BUCK  TAIL  MrU  COMPANY.      402  South  Michigan  Street.    South  Bend,  Indian. 

IMPROVED 

nrjUBH< 
SEE-SAW PATENTED  AUGUST  1.1905-  DECEMBER  12.1005. 

„„„  FOR  HOUSE  USE  THE  YEAR  ROUND 
THE  NEWEST  AND  MOST  ATTRACTIVE 

AMUSER  AND  HEALTHFUL  EXERCISER FOR  CHILDREN 
STANDS  UNIQUE 

WRITE  TO-DAY  FOR  CIRCULAR EDWIN  D.SMITH. 
R.EDEPT    241  FOURTH  AVE.  P1TTSBUR-G.PA. 

Before  You  Invest 

A  dollar  in  anything  ̂ ^^^^S^J^^V^i ments  "  It  tells  you  all  about  everything  you  should  Know 
before  making  any  kind  of  an  Investment  either  for  a  large 
or  small  amount.  This  book  gives  the  soundest  advice  and 
may  save  you  many  dollars.  Send  two-cent  stamp  for  a 

C°SPend  your  name  and  address  and  getthe  Investors'  Review  for 

3  Months  Free 
This  will  keep  you  reliably  posted  on  various  kinds  of  invest- ments. Address 

Editor  INVESTORS'  REVIEW,  H61  Gaff  Bid*.,  CHICAGO,  ILL. 

(Concluded  from  Page  704.) 
giving  up  a  portion  of  bis  haul;  and  Wilton  at  first  took 
you  for  another  Pinkerton  chap  come  after  the  balance." 
Then  I  understood  why  Wilton's  hand  had  gone  to  his hip  pocket  so  swiftly.  I  was  surprised,  naturally,  for there  was  no  likeness  between  Wilton  and  Courtney,  nor 

anything  else  to  suggest  a  connection.  But  what  surprised 
me  most  was  Captain  Brown's  subsequent  confession. "We're  none  of  us  angels  down  here,  you  know,"  be 
said,  smiling  blandly.  "We  stay  here  because  we're  obliged to — not  for  our  health.  I'd  very  much  like  to  have  another 
peep  at  a  certain  little  New  Jersey  village,  but  I  daren't move  that  far.  I  should  be  nabbed.  You  see,  I  was  run- 

ning the  company's  ship  from  New  York  to  South  American ports  for  many  years,  and  all  of  a  sudden  I  got  sick  of  it. It  was  timber  I  was  carrying,  and  I  just  steered  for  Cuba, 
where  folks  don't  ask  awkward  questions,  docked  there, found  one  buyer  for  the  timber  and  another  for  the  vessel, 
both  at  half  price,  and — well,  here  I  am." Thereafter  I  resolved  that,  at  least  during  my  stay  in 
those  wild  regions,  I  would  reverse  the  usual  sentiment  and 
look  with  suspicion  upon  every  one  with  whom  I  might chance  to  rub  shoulders  until  he  should  prove  himself 
worthy  of  my  better  opinion. — Manchester  (England) 
Evening  News. 

NEW  BOOKS 

KELLY'S  DIRECTORY  OF  MERCHANTS,  MANUFAC- TURERS AND  SHIPPERS  OF  THE  WORLD.  This  work, 
containing  nearly  4,000  pages  of  valuable  information,  and 
representing,  as  it  does,  painstaking  research  and  vast 
expenditure  of  time,  labor  and  expense  in  every  coun- 

try on  the  globe,  cannot  fail  to  be  of  incalculable  as- sistance to  every  business  man  the  world  over.  The 
lists  cover  every  country,  giving  with  each  a  concise  sta- tistical account  of  its  financial  position,  its  ports  and 
principal  towns,  with  a  short  topographical  account  and 
the  population  of  each,  together  with  classified  lists  of the  Consuls,  Banks,  Manufacturers,  Importers,  Exporters, 
Merchants,  Brokers,  Shipping  Agents  and  Jobbers.  All 
trade  headings  are  given  in  English,  French,  and  the  pre- vailing commercial  language  spoken  in  the  country  taken, so  that  the  book  can  be  readily  used  by  people  in  any 
country.  The  book  is  indexed  to  Countries,  Towns  and 
Trades',  so  that  it  is  possible  to  look  up  the  trade  of  any one  citv,  or  take  out  all  the  names  given  in  the  book 
of  any  'one  trade.  It  is  also  indexed  in  French  and  Ger- man. Importers  and  Exporters  will  find  here  information 
that  they  might  search  for  elsewhere  in  vain,  and  in  such 
concise  practical  form,  under  such  careful  classifications, 
that  it  is  acquired  easily.  The  work  is  frequently  men- tioned as  an  authority  in  consular  reports.  The  new  edi- 

tion has  been  revised  and  enlarged  and  is  up-to-date  in 
every  particular.  The  Kelly  Publishing  Co.,  5  Beekman 
St.,  'New  York. MODERN  AMERICAN  LATHE  PRACTICE.— By  Oscar  E. 
Perrigo,  M.  E.  Cloth.  416  pp.,  314  illust.  Price,  $2.50. The  Norman  W.  Henley  Publishing  Company,  New  York. 
Lathe  history  and  relations  of  the  lathe  to  manufacturing 
are  given;  also  description  of  devices  for  feeds  und 
thread-cutting  mechanisms;   lathe  design  is  discussed. 
HENLEY'S  TWENTIETH  CENTURY  BOOK  OF 

RECIPES,  FORMULAS  AND  PROCESSES. — Edited  by Gardner  D.  Hiscox,  M.  E.  787  pp.  Price,  cloth,  $3.00; 
three-quarters  French  morocco,  $4.00.  Contains  nearly  10,- 
000  selected,  scientific,  chemical,  technical  and  household 
recipes,  formulas  and  processes  for  use  in  the  laboratory 
the  office  the  workshop  and  in  the  home.  All  the  old 
recipes  that  have  stood  the  test  of  time  are  here,  as  well as  all  the  new  ones.  The  Norman  W.  Henley  Publishing 
Company,  New  York. 
PHOTOGRAPHIC  CHEMISTRY.— Illust.,  160  pp.  Price, 50  cents. 
SANITARY  CONSTRUCTION  IN  BUILDING. -Illust., 

160  pp.    Price,  $1.00. 
TEXTILE  FABRICS  AND  THEIR  PREPARATION  FOR DYEING.— Illust.,  160  pp.    Price,  $1.00. 

COLORING  MATTERS  FOR  DYEING  TEXTILES.— Illust.,  160  pp.    Price,  $1.00. 
MOTOR  BICYCLE  BUILDING.— Illust.,  160  pp.  Prl<ff 10  cents David 'McKay,  publisher,  Philadelphia.  „OT>Tr 

QUESTIONS  AND  ANSWERS  FROM  THE  GAS  ENGINE. 
-Cloth,  275  pp.,  5x7.  Price,  $1.50  These  questions  relate to  the  design,  construction,  operation  and  repair  ot  P 

and  gasoline  engines.  The  Gas  Engine  Publishing  Com- 
pany, Cincinnati,  Ohio.  .«irir* 

ADVERTISING  THAT  TELLS,  OR  HOW  TO  ADVEB.- TISE  IN  A  SMALL  WAY  SUCCESSFULLY  -By  Geo .  Carl 
Mares.  Illust..  206  pp.  Price,  50  cents,  Guilbert  Pitman, 85  Fleet  St.,  London. 

FORMS  FOR  CONCRETE  CONSTRUCTION.-By ^  Sand- ford  E  Thompson.  Bulletin  No.  13  published  by  the  Asso 
ciation  of  American  Portland  Cement  Manufacturers,  Ph»a delphia.    Copies  free  on  request. 

AIR  BRAKE  CATECHISM. — By  Robert  H  B|ackaH. 
Nearly  400  pp.  Illustrated  by  folding  plates  and  diagrams 
Price  $2  00  A  complete  study  of  the  Westinghouse  equ  p 
ment   including  the  Schedule  E  T  Locomotive  Brake  Equip 
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ment;  the  K  (Quick-Service)  Triple  Valve  for  Freight Service,  and  the  Cross-Compound  Pump.  Nearly  2,000 
questions  and  answers.  The  Norman  W.  Henley  Publishing 
Company,  New  York. 
IGNITION,  VAPORIZATION,  INSTALLATION  AND 

OPERATION  OF  A  GASOLINE  MOTOR.— Published  by 
United  Manufacturing  Company,  Detroit,  Mich.  Price,  10 
tents.  A  booklet  acquainting  the  purchaser  of  a  boat 
motor  with  a  practical  knowledge  of  the  principles  in  the 
installation  and  operation  of  the  same. 
MODERN  STEAM  ENGINEERING  in  Theory  and  Prac- tice. By  Gardner  D.  Hiscox,  M.  E.  Illust. ;  487  pp. 

Cloth.  Price,  $3.00.  A  complete  and  practical  work 
dealing  with  all  the  branches  with  which  a  modern  en- 

gineer must  be  familiar.  Forty-two  tables  of  the  prop- erties and  application  of  steam  in  its  various  uses  are 
included,  also  nearly  200  questions  and  answers.  The 
Norman  W.  Henley  Publishing  Co.,  New  York. 
SPACE  AND  GEOMETRY  in  the  Light  of  Physiological, 

Psychological  and  Physical  Inquiry.  By  Dr.  Ernest  Mach. 
From  the  German,  by  Thos.  J.  McCormack.  The  Open 
Court  Publishing  Co.,  Chicago.  This  work  ought  to  be 
read  and  pondered  by  every  teacher  of  mathematics  and 
by  every  educated  parent.  Physiological  space,  the  space 
of  touch,  the  space  of  vision,  the  space  of  addition,  the 
space  of  geometry,  the  agreements  and  differences  of 
these,  feelings  of  motions'  and  velocities  and  accelera- 

tions, the  biological  functions  of  all  these  things — such are  among  the  striking  themes  here  treated  in  a  way 
scarcely  less  remarkable  for  its  answers  than  for  its 
questions. 
CALIFORNIA  ANNUAL.  Price,  10  cents.  Complete 

summary  of  California  conditions,  with  history,  topog- 
raphy, soil,  climate,  irrigation,  etc.  Full  industrial  sta- tistics, also  full-page  topographical  map  of  California. 

The  California  Promotion  Committee,  San  Francisco. 
PROBLEMS  OF  THE  PANAMA  CANAL.  By  Brig.- Gen.  Henry  L.  Abbot.  Illust.,  270  pp.  Cloth.  Price, 

$2.00.  Contains  clear  information  respecting  the  tech- nical problems  of  the  construction  of  the  Panama  canal, 
including  climatology  of  the  Isthmus,  physics  and  hydrau- lics of  the  River  Chagres,  cut  at  the  Continental  Divide, 
and  discussion  of  plans  for  the  waterway,  with  history 
from  1890  to  date.    The  Macmillan  Co.,  New  York. 

NEW  CATALOGS 

THE  BROOKS  BOAT  MANUFACTURING  COMPANY, 
originators  of  the  pattern  system  of  boat  building,  have 
just  issued  an  interesting  catalog  telling  all  about  their 
patterns  and  illustrating  the  construction  of  boats  by  this method.  Knocked  down  boats,  boat  frames  and  all  kinds 
of  pleasure  craft  are  described. 
EXAMPLES  OF  CEMENT  SIDING,  a  new  catalog  issued 

by  the  General  Fireproofing  Co.,  Youngstown,  O.,  contains 
many  handsome  views  of  residences  and  business  buildings in  which  the  metal  lath  and  cement  construction  has  been 
used. 
SOMETHING    ELECTRICAL    FOR    EVERYBODY.— 750 

illust.,  144  pp.,  includes  electrical  products  in  all  branches. 
The  Manhattan  Electrical  Supply  Co.,  New  York. 
CEMENT-MAKING  MACHINERY — A  handsome  illus- 

trated catalog  published  by  Power  &  Mining  Machinery 
Company,  Milwaukee.  All  the  apparatus  used  in  Portland 
cement  factories  are  described. 
A  TREATISE  ON  MARINE  GASOLINE  ENGINES.  A 

landsome  60-page  book  with  over  200  illustrations,  dis- 
?ussing  marine  engine  practice  in  general,  and  telling  how 
to  install  gasoline  engines  in  boats.  Price,  10  cents.  The 
Ferro  Machine  &  Foundry  Co.,  Cleveland,  O. 
EQUIPMENTS  AND  SUPPLIES  for  Contractors.  Rail- 

roads, Mines  and  Mills  is  the  title  of  a  large  cloth-bound, illustrated  catalogue  published  by  the  Henry  J.  McCoy  Co., Mew  York.     The  book  is  exhaustive  in  its  line,  contains 
nany  tables  and  other  valuable  information,  and  is  fully ndexed. 

A  WOMAN  OWNING  A  FARM  at  Waukon,  Wis.,  which 
s  overrun  with  prairie  dogs,  is  reported  to  have  made  a 
;ontract  with  certain  English  lords  to  furnish  2,000  "dogs" it  $3  each.  The  Englishmen  think  it  will  be  jolly  sport  to 
lunt  them  when  turned  loose.  As  they  are  about  as  large 
md  quick  as  rats,  the  noble  lords  are  likely  to  conclude 
hat  they  themselves  have  been  made  sport  of. 

niTPUTP  and  TRADE  MARKS  obtained, 
MB  I  f" N  I  N  defended  and  prosecuted  by 0  ■  1  1  w  Alexander  &  Dowell,  Patent  Law- 

yers. (Established  1857.)  "F,"  607  7th  St.,  N.  W., WASHINGTON,  D.  C  Book  of  Information  sent  FREE. 
0 

The  Henrique  Water- Motor 
Bottle-Washing  Machine 

is  used  on  High  or  Low  water  pressure.  No  Friction  to 
hinder  the  speed  or  power  as  our  motors  are  all  ball 
Bearings.  Most  modern  economic  methods  in  the  use 
of  washing  Bottle  Glasses  of  any  size  or  shape  ;  will 
make  1,200  to  1,500  revolutions  on  20  lbs.  water  pressure 
and  develop  more  power  than  any  other  Water  Motor 
in  existence.  "Will  give  the  same  speed  as  electric motor  with  far  less  expense.  In  cities  where  meters 
are  used,  the  cost  of  operating  our  motor  is  very  small, 
only  two  cents  per  day.  Specially  recommended  by  the 
Philadelphia  Milk  Bottlers'  Exchange  who  have  used  it four  years,  washing  from  5,000  to  6,000  bottles  daily; 
Wholesale  Liquor  &  Beer  Bottlers,  vinegar,  pickle, 
mustard  and  sauce  bottles  of  all  sizes  and  shapes.  The 
more  pressure,  the  more  power.  Every  word  here  is  an 
absolute  fact,  guaranteed  as  represented.  Price  of  our 
Pottle  Washing  Machine  complete  is  $30.00  F.  O.  B. 
Philadelphia,  weight  40  lbs.,  space  10x12  inches.  We 
make  water  motors  from  $3.00  up.  Agents  wanted . 
The  HENRIQUE  MANUFACTURING  CO. 
6927  Greene  Street  Germantown,  Pa. 

SLIDING  FURNITURE  SHOES 
Do  not  wear  holes  in  carpets  nor  scratch  floors  as 

casters  do.  Write  today  for  particulars  and  OFFER 
TO  AGENTS. 
FAIR  MFG.  CO.,  936  5th  Street,  Racine,  Wis. 

Let  Us  Be  Your  Factory 
Write  for  estimate  on  any  article  you  want 
manufactured.    Stampings,  models,  exper. 
work.     Write  for  "The  Silent  Partner." 
THE  GLOBE  MACHINE  &  STAMPING  CO, 

3610  HAMILTON  AVE.,  N.  E.  CLEVELAND,  O. 

If>t  Commercial  Blue  Printing  on  Short  Notice.  Rates  upon  request 
Chapin Co.        estimates  on 

mfg. designs"  Pattern,  Foundry  and grand  jgjjk  Machine  Work 

"Our  system  of  DETAIL  DRAWINGS  will  save  you  money" 

The  Sun  Never  Sets 
WHERE  THE 

BRILLIANT  LAMP  BURNS 
and  no  other  light  is  half  so  good  or  cheap. 
It's  economy  to  use  them— a  saving  of  50  to 
75  per  cent  over  any  other  artificial light,  which  is  demonstrated  by  the 
many  thousands  in  use  all  over  the 
world  for  the  last  nine  years.  "Write  for P.  M.  catalogue;  it  tells  all  about  them 
and  our  systems. 
BRILLIANT    GAS    LAMP  CO. 

42  State  St.,  Chicago,  111. 

Please  Mention  Popular  Mechanics 
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Geisha  Diamonds 
THE  LATEST  SCIENTIFIC  DISCOVERY 

Bright,  sparkling,  beautiful.  For  brilliancy they  equal  the  genuine,  standing  all  test  and 
puzzle  experts.  One  twentieth  the  expense. Sent  free  with  privilege  of  examination. 
For  particulars,  prices,  etc,  address 

THE  R.  GREGG  MFG.  &  IMPT.  CO. 
Vept  H,  201  E.  Tan  Buren  Street,    •     Chicago,  I1L 

ELECTRIC 
NOVELTIES  fi 
SUPPLIES  at 
WHOLESALE 
PRICES 
to  ANYONE. 
CATALOG 
fir  STAMP 

75c  Flash  Light  75c 
The  Ever  Ready  Flash  Light  all  com- 

plete retails  at  $1.50,  gives  3000  Flashes. 
You  may  secure  one  of  these  High  Grade 
Electric  Flash  Lights  for  75c.  if  accom- 

panied by  the  addresses  of  5  electricians 
of  your  city.  Postage  extra  10c.  Address, 
JOHN  NELSON  ELECTRICAL  CO. 

Dept.  P.,  Kewanee,  Illinois 

A  MOTOR -CYCLE  OR  LAUNCH at  SMALL  COST  by  using  one  of our  Attachable  Outfits.  A  com- 
plete line  of  Finished  Motors  and 

Rough  Castings  for  Bicycle,  Auto- Marine  or  Stationary.  Send 
stamp  for  catalogue. 
STEFFEY  MFG.  CO. 

Cirard  Ave.  &  30th  St.,  Philadelphia 4 

T5e"NULITE"  1  # VAPOR  T    A  MPC  U  X  STREET 
GAS....l-'^i^i  "3  CST  Agents  are We  manufacture  Table  CSO  Coining 
Lamps.Wall  Lamps.Chande-  Money liers,  Store  and  Street  Lamp  and  Systems. 
The  Largest  Line  on  the  Market.  Write  for 

our  Free  Catalogue  and  Prices. 
CHICAGO  SOLAR  LIGHT  CO.,  Dept.  C.  CHICAGO 

COULD  NOT  STAND  PROSPERITY  That  prosperity 
often  a  severer  test  of  character  than  adversity  is  illus- trated strikingly  in  the  case  of  the  miner,  Lindsay  B. Hfcks,  who  was  buried  17  days  in  a  mine  at  Bakerstiehl. 
Cal.  Many  brave  men  risked  their  own  lives  and  toiled 
incessantly  to  save  a  life  which  Hicks  has  recently  made two  attempts  to  throw  away  by  stepping  in  front  of  a 
moving  engine.  Once  he  was  pulled  from  the  track,  and 
once  he  was  knocked  off  by  the  engine  without  serious 
Injury.  Why  did  he  do  it?  Afraid  he  may  be  obliged  to 
go  to  work  again  and  earn  his  living,  after  tasting  the luxuries  of  idleness  as  a  museum  freak! 

MARINE  MOTORS  AT  gg&gjffglg Wo  Furnish  Castings  and  Drawings  Complete. 
2  Cycle.        1,  2,  3  or  4  Cylinder.  Circular. 

Brush  &  Hudson,  257  A  Winthrop  Street,  Brooklyn,  N.Y. 

DO 

YOU SHAVE  YOURSELF? Then  get  a  brush,  the  hairs  of  which  will  never  come  out. 
Our  new  EVERLASTING  SHAVING  BRUSH  has  the  hairs cemented  and  set  in  an  aluminum  ferrule  by  our  patent 
process ;  guaranteed  perfect  for  three  years. A  new  brush  free  if  a  single  hair  comes  out. 
SPECIAL:  To  Introduce  our  catalog  of  razors  and  AEA supplies  for  home  shaving,  we  offer  this  75c  brush  for  £  V  V 

Complete  catalog  on  home  shaving  FREE. 
HOME  BARBER  SUPPLY  CO.,  283  E.Madison  St.  Chicago 

Famous  triple  Horse  Shoes— made 
of  polished  steel.  Postpaid  with  so- lution and  catalog,  10c — 3  sets  25c. 
Fine  pocket  piece  for  brain  tonic. 333  Jackson  St.,  st  Paul,  Minn 

How  to  Make  a  Paper  Boat — How  to  Make  a  Barrel Boat — How  to  Make  a  Water  Wheel — How  to  Make 
Your  Own  Fishing  Tackle — Temporary  Camps  and 
How  to  Build  Them — Permanent  Camps  and  How  to 
Build  Them— How  to  Build  an  Imitation  Street  Car 
Line — How  to  Make  a  Water  Bicycle — How  to  Make a  Miniature  Windmill — How  to  Build  an  Ice  Boat — A 
Novel  Burglar  Alarm — A  Mechanical  Ventriloquist  and 
How  to  Make  It — How  to  Make  a  Boot-Blacking  Cabi- 

net— Renewing  Dry  Batteries — How  to  Make  Water 
Motors — How  to  Make  *  'Antique"  Clocks  from  Up-to- date  Materials — Lettering  a  Clock  Dial — How  to  Make 
a  Windmill  of  One  or  Two  Horsepower — How  to  Make 
a  Trap  for  Rabbits,  Rats  and  Mice — How  to  Make  a 
Small  Searchlight — Kites  of  Many  Kinds  and  How  to 
Make  Them — Jug  Fishing — How  to  Do  Ornamental 
Iron  Work — Ornamental  Metal  Guards  for  Open  Fire- 

places— How  to  Make  a  Propelling  Vehicle — How  to 
Make  a  Water  Telescope — How  to  Make  Paper  Bal- 

loons— How  to  Make  a  Hectograph — Useful  Articles 
and  Ornaments  Made  of  Old  Bicycle  Parts — Devices 
for  Winter  Sports,  How  to  Make  and  Use  Them — Coasting  Sleds,  Chair  Sleighs,  Toboggan  Slides  and 
Skis — How  to  Make  Rubber  Stamps — How  to  Make 
a  Baggage  Carrier  for  Bicycles — A  Water  Candle- 

stick— Boy's  Hand-Power  Auto,  How  Made — How  to Make  a  Pair  of  Dumb-Bells — How  to  Rid  Your  Yard 
of  Cats — How  to  Make  an  Easel— To  Light  a  Gas- 

light Without  Matches — Things  a  Boy  Can  Make  Out 
of  Old  Bicycle  Parts — How  to  Make  a  Wind  Pro- 

peller— Photographing  from  a  Captive  Balloon — How 
to  Make  a  Simple  Burglar  Alarm — To  Make  a  Binder 
for  Popular  Mechanics — How  to  Make  a  Hammock — 
Electric  Rat  Exterminator — How  to  Make  a  Miniature 
Steam  Turbine — How  to  See  Through  Your  Hand — 
How  to  Make  a  Wood-Turning  Lathe  Out  of  an  Old 
Sewing  Machine — How  to  Remove  Stains  from  Marble 
— How  to  Make  a  Turbine  Engine — How  to  Make  a 
Lead  Cannon — How  to  Make  a  Wireless1  Telegraph System — How  to  Make  a  Toy  Battery  Motor  Lift  a 
10-lb.  Weight — To  Renew  Old  Dry  Batteries — Weather- 
proofing  for  Tents — How  to  Make  an  Electric  Furnace 
Regulator — How  to  Make  a  Simple  Fire  Alarm — How 
to  Make  a  Bell  Tent — Enameling  a  Bicycle  Frame — 
A  Practical  Camera  for  Fifty  Cents — How  to  Make 
a  Very  Simple  lurbine — Power  of  Small  Coils  for 
Sending  Wireless  Messages — Ringing  a  Bell  by  Touch- 

ing a  Gas  Jet — How  to  Build  an  Electric  Engine — Novel  Electric  Motor — How  to  Make  a  Sailomobile — 
How  to  Make  a  Novel  Burglar  Alarm — Simple  X-Ray 
Experiment — To  Build  a  Merry-Go-Round — Another 
Electric  Motor — Use  for  an  Old  Clock — To  Make  an 
Electric  Piano — How  to  Make  a  Telegraph  Instrument 
and  Buzzer — How  to  Build  a  Model  Yacht — How  a Boy  Built  a  Complete  Miniature  Railroad. 

Your  Newsdealer  will  order  it  for  you  or  sent  postpaid  for 
25  cents  by  the  publishers,  Popular  Mechanics,  160  Wash- ington Street,  Chicago.   __ 
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SAVE  MONEY  ON  YOUR  CLASSES 

Buy  Direct  at  Wholesale  Prices 

and  get  dealers'  profit.  Our  patented  "Ocular- 
scope,"  the  only  accurate  eye  tester,  insures 
perfect  fit.  Sent  FREE  with  illustrated  catalog 
of  eye  glasses  and  spectacles. 

Special  Offer— We  will  mail 
FREE  a  book  of  chemically  pre- 

pared tissue  paper  for  cleaning 
your  glasses  for  2  cent  stamp  to 
pay  postage. 

SEND  TODAY 

GRAND  RAPIDS  WHOLESALE  OPTICIANS 
508  L,edyard  Building:  Grand  Rapids,  Mich, 

Oldest  and  Largest  Exclusive  Mail  Order  Optical  House  in  the  World 

THE  VACUUM  CAP  CURES  BALDNESS 
60  DAYS'  TRIAL Thousands  cured.  Our  MODERN  VACUUM  CAP  whin used  a  FEW  MINUTES  EACH  DAY  draws  the  blood  to 

tha  scalp  and  forces  the  hair  into  new  healthy 
growth,  cures  baldness  and  stops  the  hair  f rem  fall- ing out  Cures  Dandruff.  Harmless  and  healthful. 
We  send  it  to  yon  on  trial.  We  only  want  pay  if  you 
are  pleased.   Is  not  this  fair  ?  Write  for  free  booklet. 

THE  MODERN  VACUUM  CAP  CO. 
664  BARCLAY  BLOCK  DENVER,  COLO. 

LTHEKEYTO 
^UCCESSi 

YOU  ARE' NO  GREATHSJ 

Your  Success  in  life depends  upon  your memory. 
I  have  reduced  the  artof 

memory  toascienceso  that 
'the  ordinary  brain  is  capable 

rofretainingf  acts, figures, faces 
^as  easily  as  the  more  gifted, teach  you  to  stop  forgetting 

a  few  simple  rules.  No 
^wearyingortediouslessons 3  memorize  that  require 

a  strong  memory  to  be »in  with  or  long  hours 
practice. My  method  is  si  m 
pie,  inexpensive andyoucan  study 

I  anywhere  any 
I  have 

taught  more 
than  20,00' people  How  to Remember. 

It  is  the  most  practical 
and  complete  method 
ever  devised. 

My  method  increases  business 
capacity,  social  standing,  gives  an 
alert  memory  for  names,  faces, 
business  details,  studies.  Develops 
will,  concentration,  personality,  self- 
confidence,    conversation,  public 
speaking  writing,  etc. 
Write  me  to-day  for  a  free  copy  of 
my  Interesting  booklet,   "  How  to| Remember,"  also  trial  copyrighted exercise,  and  see  how  simple  my 
memory  training  really  Is. 

DICKSON  MEMORY  SCHOOL 
705  The  Auditorium      ::  CHICAGO 

time  at  spare 
moments 

MY 

BOOK 

rFREE 

HOW  TO 

REMEMBER 

25c.    BOOKS  25c. 

ELECTRICITY.  The  study  of,  and  its  laws  for  be- 
ginners, comprising  the  laws  of  electric  current  gen- 

eration and  flow,  Ohm's  law,  galvanism,  magnetism, induction,  principles  of  dynamos  and  motors,  wiring, 
with  explanations  of  simple  mathematics  as  applied 
to  electrical  calculations.  By  N.  H.  Schneider.  With 
55  original  illustrations  and  6  tables.  25  cents,  post- 
paid. DRY  BATTERIES.  A  practical  handbook  on  the 
designing,  filling  and  finishing  of  dry  batteries,  with 
tables,  for  automobiles,  gas  engine,  medical  and  coil 
work,  electric  bells,  alarms,  telephones,  experiments, 
and  all  purposes  requiring  a  first-rate  battery.  Fully 
illustrated  with  30  original  drawings.  25  cents',  post- paid. ELECTRICAL  CIRCUITS  AND  DIAGRAMS.  Being 
a  selection  of  original  up-to-date  and  practical  dia- 

grams for  installing  annunciators,  alarms,  bells,  elec- tric gas  lighting,  telephones,  electric  power  light  and 
wiring  circuits,  induction  coils,  gas  engine  igniters, 
dynamos  and  motors,  armature  windings.  By  N.  H. 
Schneider.    25  cents,  postpaid. ELECTRIC  BELLS  AND  ALARMS.  How  to  install 
them.  By  N.  H.  Schneider.  Including  batteries,  wire 
and  wiring,  circuits,  pushes,  bells,  burglar  alarms, 
high  and  low  water  alarms,  fire  alarms,  thermostats, 
annunciators,  and  the  locating  and  remedying  of  faults. 
With  56  original  diagrams-.     25  cents,  postpaid. MODERN  PRIMARY  BATTERIES.  Their  construc- 

tion, use  and  maintenance,  including  batteries  for  tele- 
phones, telegraphs,  motors,  electric  lights,  induction 

coils,  and  for  all  experimental  work.  By  N.  H. 
Schneider.  94  pages,  55  illustrations.  The  best  and 
latest  American  book  on  the  subject.  25  cents,  post- paid. 
EXPERIMENTING  WITH  INDUCTION  COILS.  H. 

S.  Norrie,  author  of  "Induction  Coils  and  Coil  Mak- 
ing." A  most  instructive  little  book,  full  of  practical and  interesting  experiments,  fully  explained  in  plain 

language  with  numerous  hints  and  suggestions  for  even- 
ing entertainments.  Arranged  under  the  following 

headings:  Introduction;  The  Handling  of  Ruhmkorff 
Coil;  Experiments  with  Sparks;  Effects  in  the 
Vacuum;    Induction  and  Wireless   Telegraphy.  With 

36  original  illustrations-.  [In  the  press.]  25  cents, 
postpaid. ELECTRIC  GAS  LIGHTING.  How  to  install  electric 
gas  igniting  apparatus,  including  the  jump  spark  and 
multiple  systems  for  all  purposes.  Also  the  care  and 
selection  of  suitable  batteries,  wiring  and  repairs.  By 
H.  S.  Norrie.  101  pages,  57  illustrations,  paper.  25 
cents,  postpaid. THE  LOCOMOTIVE,  simply  explained.  A  first  in- troduction to  the  study  of  the  locomotive  engine,  their 
designs,  construction  and  erection,  with  a  short  cate- chism, and  26  illustrations.    25  cents,  postpaid. 
WOODWORK  JOINTS.  How  to  make  and  where  to 

use  them;  including  mortise  and  tenon  joints,  lap 
joints,  dovetail  joints,  glue  joints  and  scarfing  joints. 
With  a  chapter  on  circular  woodwork,  revised  and 
enlarged  edition,  101  pages,  178  illustrations.  25  cents, 
postpaid. SMALL  ELECTRICAL  MEASURING  INSTRU- 

MENTS, describing  the  making  and  using  of  the  dif- 
ferent instruments,   fully  illustrated.     25  cents,  post- 

PaMETAL  WORKING  TOOLS  AND  THEIR  USES.  A Handbook  for  Young  Engineers  and  Apprentices. 
Shows  how  to  use  simple  tools  required  in  metal  work- 

ing and  model  making.  Illustrated.  25  cents,  post- 

paid. 
THE  SLIDE  VALVE.  Simply  explained  for  working 

engineers.     Fully  illustrated.     25  cents,  postpaid. 
DIAGRAM  OF  CORLISS  ENGINE.  A  large  engrav- 

ing giving  a  longitudinal  section  of  the  Corliss  engine 
cylinder,  showing  relative  positions  of  the  piston, 
steam  valves,  exhaust  valves,  and  wrist  plates  when 
cut-off  takes  place  at  %  stroke  for  each  15  degrees  of 
the  circle.  With  full  particulars.  Reach-rods  and rock  shafts.  The  circle  explained.  Wrist  plates  and 
eccentrics.  Explanation  of  figures,  etc.  Printed  on 
heavy  paper,  size  13  in.  x  19  in.    25  cents,  postpaid. 
INDUCTION  COILS.  A  practical  handbook  on  the 

construction  and  use  of  shock  and  spark  coils.  With  35 
illustrations.    25  cents,  postpaid. 
JOINT  WIPING.  Practical  hints  for  beginners  in 

plumbing.     Fully  illustrated.     25  cents,  postpaid. 

POPULAR  MECHANICS 
160  Washington  St.,         ::  .  CHICAGO 

Please  Mention  Popular  Mechanics 
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WEAK  and  DISEASED  EYES 
■  CURED  AT  HOME  = 

with  the  Natural  Sight  Restorer,  a  scientific  appliance 
which  massages  and  medicates  the  eyes  with  a  sooth- 

ing, healing  remedy.  Nothing  like  it  on  (he  market. 
Nothing  that  produces  such  good  resu'ts.  Does  not  cost 
more  than  one  pair  of  glasses.  Pleasant  to  us".  Occu- 

pies very  little  of  your  time.  Dispenses  with  the  use  of 
glasses.  Produces  good  '  yeslght.  Used  with  resul  s  in 
all  chronic  eye  diseases.  For  children  and  "grown-ups." 

Illustrated  book  free.  Write  for  it  today. 

The  Detroit  Medical  Appliance  Co. 
B,  96  Broadway      ::      Detroit,  Michigan 

ELECTRICITY 

BOOK  FREE 

Profusely  Illustrated  with  Photos  from  Life. 
Write  for  it  today. 

This  splendid  book  is  compiled  from  the  best  authorities 
In  the  world.  Explains  how  electricity  as  supplied  by  inex- 

pensive batteries  cures  Rheumatism,  Dyspepsia.  Insomnia, 
Liver  and  Kidney  Trouble  and  all  nerve  affections  and  dis- 

eases due  to  poor  circulation.  Explains  how  to  enjoy  the 
famous  electric  baths  and  beauty  and  health  massage  at 
home  at  little  cost. 
THIS 
BATTERY 

This  book  also  lists  the  latest  Improved  Batteries  (Prices  $1.95 
to  $19.60),  which  we  send  Prepaid  and  allow  10  days  free  trial. 
DETROIT  MEDICAL  BATTERY  CO. 

678  Majestic  Bldg.,  Detroit,  Mich. 
Write  today  for  our  free  book. 

THE  STUDY  HABIT. — This  was  the  subject  of  a  speech 
by  Elbert   Hubbard,   delivered  at  the  banquet  which 
part  of  the  uotable  exercises  during  the  celebration  of  its 
fifteenth  anniversary   by  the  International  Correspondence School.     In  part  Mr.   Hubbard  said: 

The  other  day  in  Chicago,  I  called  on  a  professor  of 
physics;  and  when  you  call  on  a  professor  of  physics,  a 
must  talk  about  electricity.  If  you  don't  know  what  ■ 
say,  I  will  tell  you  what  you  will  say.  It  is  this:  -  oh. electricity!  a  great  mystery!  Nobody  knows  anything  about 
it!  It  is  manifestation!"  That  is  what  you  will  Bay] unless  he  says  it  first. 
You  are  perfectly  safe  in  saying  this.     You  will  never 

shock  anybody,  ladies  present,  or  young  men  present; 
is  all  right.     "Electricity  is   a   great   mystery;  nobody 
knows  what  it  is."    I  was  just  going  to  say  it  when  he said  it.     "Good  by,"  I  said. I  walked  down  the  steps  and  caught  a  trolley  car.  Over 
the  head  of  the  motorman  I  saw  a  sign,  "Don't  talk  to  the 
motorman."  This  suggested  an  interview.  And  so  I  said, 
"Pardner,  what  is  electricity?"  "The  juice,"  he  said.  He knew. 

I  asked,  "Where  do  they  get  it?"  "Oh!"  he  said,  "it's everywhere.  It  alius  wuz.  Edison  didn't  invent  it." 
"Well,"  I  said,  "where  do  you  get  it?"  "Oh!"  he  says, 
"it's  everywhere.  It's  God's  greatest  gift  to  man."  I 
said,  "I  thought  woman  was  God's  greatest  gift  to  man." "Same  thing,"  he  says.  "Electrical  manifestation.  Very 
dangerous  if  you  don't  know  how  to  handle  it."  (Laughter.) 
"Why,"  he  says;  "look  here."  He  gave  the  wheel  a 

turn;  the  car  shot  forward.  "What?"  I  said,  "does  elec- 
tricity make  this  car  go?"  He  said  "Yes."  I  asked  him 

"How?"  He  explained  it  to  me.  He  says,  "I  have  taken the  Electrical  Course  in  the  International  Correspondent 
Schools.    I  know."  (Laughter.) 
He  says,  "I  am  getting  ready  for  a  better  job."  He carried  us  ten  miles  in  perfect  safety.  We  stopped  a  dozen 

times — stopped  within  six  inches  of  where  we  wanted  t 
stop.  I  got  off  the  car.  "Good  by,"  I  said,  as  I  jumpe 
off.  "Good  by,  pard,"  he  said.  He  didn't  even  look  up  at 
me.  He  didn't  know  I  was  the  great  literary  light 
(Laughter.)  He  didn't  care.  He  was  just  intent  on  doing 
his  work.  I  looked  back  at  him,  and  I  said,  "There  goes 
an  educated  man.  He  is  'on'  to  his  job."  And  the  edu- 

cated man,  boys,  is  the  man  who  is  "on"  to  his  job,  and who  is  getting  ready  for  a  better  job. 
What  do  I  care  whether  he  has  had  any  college  course 

or  not?    I  don't  care  whether  he  has  been  to  Syracuse.  I 
don't  care  whether  he  has  "Litt.  D."  behind  his  name,  as 
this  gentleman  first  on  the  program,  or  "Big  D."    No.  If (Continued  on  page  718.) 

I  STOP  FALLING 

nil  n     CONSULT  ME  BEFORE 

nAI  im     IT  IS  TOO  LATE 
There  is  but  one  way  to  tell  the  reason  of  baldness  and  falling 

hair  and  that  is  by  a  microscopic  examination  of  the  hair.  The  par- 
ticular disease  with  which  your  scalp  is  afflicted  must  be  known  be- 

fore it  can  be  intelligently  treated.  The  use  of  dandruff  cures  and 
hair  tonics,  without  knowing  the  specific  cause  of  your  disease,  is  like 
taiimg  medicine  without  knowing  what  you  are  trying  to  cure.  Send 
a  few  fallen  hairs  from  your  combings  to  Prof .  J.  H.  Austin,  the 
celebrated  Bacteriologist,  who  will  send  you,  absolutely  free,  a 
diagnosis  of  your  case,  a  booklet  on  care  of  the  hair  and  scalp,  and  a 
sample  box  of  the  remedy  which  he  will  prepare  specially  for  you. 
Enclose  2c  postage  and  write  to-day. 
PROF.  J.  H.  AUSTIN,  1107  McVicker's Theatre  Bldg.,  CHICAGO,  ILL. 
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CARS  BALANCED  ON  SINGLE  RAIL 

Travel  at  150  Miles  an  Hour— Predicted  Greatest  Mechanical  Sensation  in  Years 

Louis  Brennan,  an  English  inventor, 
has  astounded  the  scientific  experts 
with  his  demonstration  before  the 

Royal  Society.  Brennan  is  no  ordinary 
dreamer,  for  the  British  government 

paid  him  $550,000  for  his  patent  tor- 
pedo, and  is  now  spending  $25,000 

Car  of  the  Future 

building  a  monorail  car  12  ft.  wide, 
under  the  direction  of  the  war  depart- 

ment. Indeed  the  inventor  predicts  the 
railway  car  of  the  future  will  be  several 
times  as  wide  as  now,  and  two  or  three 
stories  high.  It  will  travel  upon  a 
single  rail,  and  cross  rivers  on  a  single 
steel  cable  if  conditions  do  not  favor 

the  use  of  piles  or  piers.  The  propel- 
ling power  may  be  steam,  electricity  or 

gasoline.  If  Brennan' s  expectations  are 
realized  his  system  will  revolutionize 
the  operation  of  railways  throughout 
the  world. 

Monorail  systems  are  not  new,  but 
heretofore  the  cars  have  either  been  sus- 

pended, or  held  in  poise  by  guide  wheels 
on  each  side  of  the  carrying  rail. 

The  secret  of  the  Brennan  system  is 
the  use  of  a  gyroscope  within  each  car. 
He  has  studied  this  mysterious  piece  of 
mechanism  for  30  years  and  is  said  to 
be  one  of  only  three  men  in  the  world 
who  really  understand  it.    He  says : 

"The  characteristic  feature  of  the 
system  of  transportation  is  that  each 
vehicle  is  capable  of  maintaining  its 
balance  upon  an  ordinary  rail  laid  upon 
ties  on  the  ground,  whether  it  be  stand- 

ing still  or  moving  in  either  direction 

at  any  rate  of  speed,  notwithstanding 
the  center  of  gravity  is  several  feet 
above  the  rail  and  the  wind  pressure, 
a  shifting  load,  centrifugal  action,  or 
any  combination  of  these  forces  may 
tend  to  upset  it. 

"Automatic  stability  mechanism  of 
extreme  simplicity,  carried  by  the  ve- 

hicle itself,  endows  it  with  this  power. 
The  mechanism  consists  essentially  of 
two  flywheels  rotated  directly  by  elec- 

tric motors  in  opposite  directions  at  a 
high  velocity,  mounted  so  that  by  their 
gyrostatic  action  their  stored  up  energy 
can  be  utilized.  These  flywheels  mount- 

ed on  high-class  bearings  are  placed  in 
air  exhausted  cases,  so  both  air  and 

journal  friction  is  reduced  to  a  mini- 
mum, consequently  the  power  required 

to  keep  them  in  rapid  motion  is  ex- 
tremely small. 

"The  wheels  are  placed  in  a  single 
row  beneath  the  center  of  the  car  and 

are  carried  on  bogies  or  compound  bo- 
gies, which  are  not  only  pivoted  to  pro- 
vide for  horizontal  curves  in  the  track 

but  for  vertical  ones  also.  By  this 
means  the  cars  can  run  upon  curves 
even  of  less  radius  than  the  length  of 
the  vehicle  itself,  or  on  crooked  rails, 
or  on  rails  laid  over  uneven  ground 
without  danger  of  derailment. 

"The  motive  power  may  be  either 
steam,  petrol,  oil,  gas,  or  electricity.  I 
use  petrol  (gasoline)  and  an  electric 
generating  set  carried  by  the  vehicle 
itself  to  supply  the  current  to  the  mo- 

tor's stability  mechanism. 

Crossing  a  Chasm 
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1.  The  active  principle  of  the  Brennan  car:  The  Gyroscope  in  its  simplest  form,  as  it  is 
sold  for  a  toy — "The  top  that  can't  be  knocked  over."  2.  The  vehicle  on  the  part  of  the track  representing  a  mountainous  district,  showing  the  way  in  which  it  leans  automatically 
towards  the  center  in  rounding  a  curve.  3.  The  vehicle  on  level  ground,  showing  the  way 
in  which  it  leans  automatically  away  from  the  heavier  side  when  it  is  unevenly  loaded. 
4.  The  inventor  at  home.  5.  A  Blondin  feat:  The  car  crossing  an  iron  hawser  in  the  6-ft. 
working  model  in  Mr.  Brennan's  grounds,  5  ft.  from  the  ground  and  keeping  perfect balance.  6.  The  model  car  carrying  a  150-lb.  man.  7.  The  Brennan  gyroscope.  8.  Mr. 
Brennan's  idea  of  travel  in  the  future:  A  monorail  vehicle  very  much  larger  and  wider  than present-day  railway  carriages.    9.  Detail  of  the  car. 

"Everything  points  to  a  great  econ- 
omy resulting  from  making  the  cars 

wider  in  proportion  to  their  length  than 
on  ordinary  railways.  Therefore  it  has 
been  decided  to  make  an  experimental 

coach  12  ft.  wide.  Brakes  capable  of 
being  operated  by  pneumatic  or  manual 
power  are  provided  for  all  wheels. 

"The  rail  only  requires  to  be  of  the 
same  weight  as  one  of  the  rails  of  an 
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ordinary  line  in  order  to  carry  the  same 
load  on  the  same  number  of  wheels  in 

each  case.  The  ties  also  only  require 
to  be  one-half  the  usual  length. 

"The  bridges  would  be  of  the  sim- 
plest possible  construction,  a  single 

wire  hawser  stretched  across  a  ravine 

or  river  being  all  that  is  necessary  for 
temporary  work.  Strange  to  say,  the 
lateral  swaying  of  the  hawser  does  not 
disturb  the  balance  of  the  cars,  and  the 
strongest  winds  will  fail  to  blow  them 
off.  In  other  cases  for  bridge  building 
a  single  row  of  piles  with  the  rail  on 
top  suffices,  or  a  single  girder  carrying 
the  rail  may  be  conveniently  used. 

"The  speed  can  be  from  twice  to 
thrice  that  of  ordinary  railways,  owing 
to  the  smoothness  in  running  and  the 
total  absence  of  lateral  oscillation/' 

Sir  Hiram  Maxim,  while  admitting 
the  success  of  the  demonstration,  pro- 

nounces the  apparatus  "a  highly  scien- 
tific toy/'  but  does  not  believe  the  same 

results  will  follow  when  the  system  is 
applied  to  actual  practice  with  standard 
size  cars  operating  out  of  doors,  and 
states : 

"I  think  his  plan  to  keep  the  car- 
riages from  tipping  by  the  action  of 

the  gyroscope  will  be  beset  with  a  great 
many  difficult  problems,  so  difficult,  in 
fact,  as  to  make  the  whole  scheme  ab- 

solutely impracticable. 

"It  is  quite  safe  to  say  that  if  Bren- 
nan's  trains  were  running  east  or  west 
and  there  was  a  strong  wind  from  the 
north,  the  wind  would  exert  consider- 

able force  on  the  train  in  the  same  di- 
rection, and  I  think  that,  under  these 

conditions,  the  plane  of  the  gyroscope 
would  gradually  yield,  capsizing  the 
train. 

"No  doubt  there  is  nothing  in  the 
world  so  much  of  a  mechanical  paradox 
as  the  gyroscope.  Perhaps  I  can  best 
illustrate  the  construction,  30  years 
ago,  by  Sir  Henry  Bessemer  of  a  ship 
with  its  cabins  fitted  with  gymbals.  He 
proposed  to  keep  the  ship  in  a  horizon- 

tal position  by  the  use  of  large  gyro- 
scopes. They  had  no  effect  at  all  in 

steadying  the  craft." 
On  the  other  hand  Brennan  operated 

his  small  car  with  one  side  greatly  over- 
loaded, and  claims  that  in  proportion 

to  size  of  car  and  its  unbalanced  load, 
any  wind  pressure  short  of  a  hurricane 
would  be  no  more  severe  test  to  a  car 

of  ordinary  size.  What  can  *be  done under  actual  working  conditions  will 
remain  a  question  until  the  government 
makes  the  test.  Until  then  the  subject 

will  continue  to  be  one  of  absorbing  in- 
terest to  engineers  and  scientists,  some 

of  whom  pronounce  the  invention  the 

"greatest  since  the  electric  motor." 
 ♦  *  ♦  

CANTEENS  AS  LIFE  PRESERVERS 

A  novel  use  of  the  canteen  is  to  em- 
ploy it  as  a  life  buoy  or  as  an  aid  in 

learning  to  swim.  The  accompanying 

sketch  shows  the  position  of  the  can- 
teen as  it  should  be  used.  Whether 

there  is  one  canteen  or  two,  the  idea  is 
practically  the  same.  Snap  the  canteen 
strap  to  the  belt  buckle  and  fasten  the 

Fig.  1  '  fig.  2 

Emergency  Life  Buoy 

canteens  upon  the  breast  so  that  they 

cannot  slip  out  of  place,  says  the  Jour- 
nal of  the  American  Cavalry  Associa- 

tion. This  may  be  accomplished  by 
fastening  a  string  or  handkerchief  to 
the  side  rings  of  the  canteens,  and  then 
passing  it  around  the  neck.  For  still 
greater  security,  pass  a  cord  around 
the  body  and  fasten  it  to  the  outside rings. 

By  the  end  of  the  year  trolley  lines 
will  connect  Chicago  and  St.  Louis, 
and  it  is  planned  to  extend  the  road 
to  Kansas  City. 
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BERTILLON'S  NEW  SYSTEM  OF  PHOTOGRAPHING  THE  DEAD 

M.  Bertillon,  whose 

system  of  identification 
of  criminals  has  been 

adopted  in  all  parts  of 
the  world,  has  just  in- 

vented a  new  form  of 

photographic  apparatus. 
It  is  used  in  making 

photographs  of  the 
dead.  The  result  of 

the  present  method  of 
taking  the  picture  of  a 
dead  person  is  shown  in 
Fig.  1,  and  the  greatly 
improved  result  with 
the  new  apparatus  is 
seen  in  Fig  2.  The 

body  is  laid  on  a  plat- 
form on  which  are 

drawn  the  basic  lines  of the  Bertillon 

system  of  measurement,  and  these  lines 
are  preserved  in  the  photograph. 

The  camera  is  suspended  directly 
over  the  subject,  but  other  pictures  are 
also  made  from  the  floor  with  another 

camera,  giving  a  variety  of  positions. 
The  chances  of  identification  are  very 

greatly  increased  by  means  of  the  new 
method. 

Former  Way  Bertillon  Photo 

A  CONCRETE  SAFE 

If  concrete  safes  come  into  general 
use  the  owner  will  find  it  cheaper  to 
build  a  new  one  than  to  move  the  old 
safe;  and  safes  can  be  had  in  all  sorts 
of  inaccessible  places  by  carrying  a 

The  Vertical  Camera 

few  small  bags  of  sand  and  cement  and 
building  the  safe  from  the  materials. 
The  concrete  safe  is  not  burglar  proof, 
neither  is  the  average  steel  safe,  but  it 
is  sufficiently  strong  for  all  ordinary 
requirements  against  theft  and  fire. 
The  concrete  safe  illustrated  was 
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coaster  but  is  much  safer.  The  machine 
carries  two  wheels  on  the  same  axle, 
and  on  each  wheel  runs  a  car  which  can 

hold  20  people.  The  speed  can  be  regu- 
lated, and  the  most  wonderful  varieties 

of  motion  can  be  obtained.  The  ma- 
chine is  an  English  invention. 

ENFORCED  BURIAL  AT  SEA 

The  enforced  burial  at  sea  of  Mrs. 
Chalmers  Prentice  of  Chicago  by  an 

Italian  Commissioner  aboard  the  "Koe- 
nigin  Luise"  of  the  North  German 
Lloyd  Steamship  Company  on  April  27 
has  resulted  in  a  suit  for  $250,000 
damages  against  the  company,  who 
have  taken  the  matter  up  with  the 
Italian  government  in  the  hope  of  pre- 

venting future  occurrences  of  the  kind. 
Mrs.  Prentice  had  been  traveling  first- 
class  and  every  necessity  for  embalm- 

ing the  body  was  at  the  disposal  of  the 

ship's  physician,  but  no  appeal  availed 
against  the  Italian's  arbitrary  decree. 

You  Hold  Fast  While  the  Car  Plunges  Like  a  Wild  Broncho 

made  in  Seattle  by  a  concrete  building 
constructor.  The  Concrete  Age  says 
the  safe  is  2  ft.  4  in.  square  and  3  ft. 
high.  Walls  and  doors  are  4  in.  thick, 
reinforced  with  ̂ -in.  twisted  steel,  with 
the  lock  and  hinges,  cast  in  the  center 
of  wall  and  door.  The  handle  and  cas- 

tors were  also  cast  in  place.  The  con- 
struction is  not  specially  difficult — any- 

one handy  with  tools  can  make  one, 
and  the  iron  parts  can  all  be  pur- 

chased and  are  comparatively  inexpen- 
sive. A  few  dollars  and  a  little  in- 

teresting work  will  provide  a  good, 
durable,  substantial  safe. 

NEW  SENSATION  COMING 

The  amusement  loving  public,  which 
each  year  demand  some  new  sensation, 
are  likely  to  get  it  in  plenty  when  the 
Avernus  wheel,  now  building,  is  com- 

pleted. It  gives  all  the  exhilarating 
features  of  the  most  reckless  roller 
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TRAVELING  BLACKSMITH  SHOP 

The  Minneapolis  fire  department  pos-  ployes  instead  of  by  outside  smiths, 
sesses  a  valuable  adjunct  which  has  re-  The  device  is  a  wagon  built  and  de- 

ceived the  tribute  of  imitation  by  other  signed  under  the  supervision  of  Chief 
cities.  It  is  a  device  for  saving  time  Engineer  Canterbury,  which  is  fitted  up 
and  money  by  bringing  the  blacksmith  with  all  the  tools  and  apparatus  for 
to  the  horse  instead  of  the  horse  to  the  horseshoeing,  including  forge,  rotary 
blacksmith.  As  the  department  has  180  blower,  anvil  and  vise.  The  two  side 
horses,  each  of  which  should  be  avail-  springs  seen  in  the  cut,  under  the  front 

able  at  a  moment's  notice,  day  and  platform,  have  five  leaves  and  are  40  in. 
night,  the  importance  of  such  saving  is  long,  the  cross  spring  has  six  leaves  and 
obvious.  There  is  a  further  economy  is  38  in.  long.  The  front  wheels  are 
in  having  the  shoeing  done  by  city  em-  36  in.,  and  the  rear  48  in.    In  order 

The  Blacksmith  Comes  to  the  Fire  Department  Horse 
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that  there  may  be  no  possible  crippling 
of  the  service  while  a  horse  is  being 
shod,  the  horse  which  draws  the  black- 

smith wagon  is  put  temporarily  in  the 
place  of  the  one  which  is  trying  on  his 
new  shoes. 

building  crack  and  drove  out  of  the  way 
just  in  time  to  escape  death. 

FRONT  OF  8=STORY  BUILDING 
FALLS  OUT 

A  very  unusual  accident  occurred  to 
an  8-story  brick  business  building  on 
Wabash  Ave.,  Chicago.  The  building 
had  been  remodeled  and  filled  with 

goods  by  a  furniture  concern.  About 
3  a.  m.  the  entire  front  fell  out,  block- 

ing traffic  on  surface  and  elevated  roads 
for  several  hours.  The  only  persons  in 
danger  were  two  cabmen  who  heard  the 

♦  •  ♦ 

PARIS  PRINTS  PAPERS  WITH 
AUTOMOBILES 

Electric  power  is  used  to  a  very  large 
extent  in  Paris,  the  newspapers  de- 

pending almost  entirely  on  it  to  operate 

'The  Entire  Front  Fell  Out' 

Traction  Engine  Furnishing  Power 

their  typesetting  machines  and  presses. 
When  the  recent  strike  in  the  power 
houses  occurred  there  was  not  only 
darkness  in  the  cafes,  where  candles 
stuck  in  wine  bottles  were  improvised 
for  lights,  but  the  daily  papers  came  to 
a  sudden  stop.  The  resourceful  French 
mind,  however,  instantly  conceived  the 
best  thing  to  do,  and  automobiles  of 
large  horsepower  were  at  once  secured 
and  used  to  furnish  power  for  driving 
temporary  generators  placed  on  the 
sidewalk  or  in  the  street.  In  one  case 
a  motor  car  was  actually  carried  up 
into  a  composing  room  and  used  to  run 
the  typesetting  machines  by  belt  drive. 
Traction  engines  were  also  employed; 
one  of  these  is  shown  in  front  of  the 

daily  Journal,  driving  a  generator 
which  rests  on  a  motor  truck. 

A  Wisconsin  farmer  boasts  a  mahog- 
any sidewalk,  built  from  barrels  in 

which  he  received  goods  shipped  from 
the  West  Indies. 
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TREATMENT  INSTEAD  OF 

DRUGS 

Patients  Climb  Stairs  and  Kick  Indian 
Clubs 

In  many  cases  of  nervous  trouble  the 
patients  are  now  given  mechanical  ex- 

ercises instead  of  drugs.  One  piece  of 
apparatus  is  a  stairway  on  which  have 
been  cut  grooves  for  the  feet  of  the  in- 

dividual who  is  condemned  by  fate  and 
the  physicians  to  tread  the  steps  of  this 
treadmill.  This  stairway,  intended  to 
bring  back  to  those  afflicted  with  loco- 

motor ataxia  the  lost  co-ordination  of 
motion,  has  steps  of  a  uniform  height 
in  each  of  which  are  cut-outs  for  the* 
feet  of  the  patient.  As  he  walks  up 
and  down  this  odd  stairway  he  sup- 

ports himself  by  the  handrails.  He  is 
compelled  to  place  his  feet  in  the  cut- 

outs as  he  exercises  and  in  time,  it  is 
claimed,  regains  the  power  of  making 
his  feet  do  as  his  mind  dictates,  instead 
of  the  pedal  extremities  wandering 
wildly  off  on  excursions  of  their  own. 
A  variation  of  the  same  idea  is  the 

walking  board,  20  ft.  long,  with  hand- 
rails like  the  gang  plank  of  a  steamer. 

Walk  and  Stairs  with  Foot-Holes 

Kicking  the  Clubs 

This  is  for  patients  who  lack  the 
strength  to  mount  the  stairs. 

A  device  that  is  still  more  curious  is 

a  ten-pin  arrangement  consisting  of 
a  block  of  wood  on  which  are  mounted 

on  springs  a  number  of  pins  similar  to 
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those  used  in  our  bowling  alleys.  Each 
pin  is  lettered  or  numbered  and  the 
patient  sits  in  front  of  this  apparatus 
and,  upon  the  order  of  the  nurse  or 
attendant,  kicks  a  certain  pin  either 
with  the  right  or  left  foot,  as  ordered. 
The  tendency  of  the  erratic  limbs  is  to 
attack  the  G  pin  when  ordered  to 
punish  that  marked  A,  or  to  inflict  a 
jolt  on  B  when  it  is  the  turn  of  the  D 
pin  to  be  kicked.  Also  the  left  leg 
refuses  to  obey  orders  and  the  right 
insists  on  taking  up  the  kicking  out 
of  its  turn,  while  the  left  will  try  to 

kick  when  it  is  right's  inning.  In  time, 
however,  according  to  the  originators  of 
this  method  of  restoring  lost  co-ordina- 

tion, the  telegraph  apparatus  from  the 
brain  gets  into  working  order  again 
and  the  feet  have  to  obey  the  will  of 
their  owner. 

SEVEN  YEARS'  CRUISE  IN 
SMALL  BOAT 

Jack  London,  the  California  author, 

is  about  to  devote  seven  years  to  look- 
ing for  trouble.  He  calls  it  adventure, 

and  has  invested  $25,000  in  a  57-ft. 
boat  and  outfit  for  himself  and  wife, 
a  navigator  and  three  sailors,  with 
whom  he  proposes  to  sail  the  Seven 
Seas  for  seven  years.  As  he  is  under 
contract  to  several  publishers  to  fur- 

nish "copy"  as  he  sails,  we  shall  hear 
all  about  the  voyage  in  due  time  if 
the  boat  keeps  right  side  up. 

The  "Snark"  is  57  Ft.  Long 

A  log  railway  over  the  mountains  operated 
by  a  steel  cable  and  winding  drum. 

His  yacht,  the  "Snark,7'  is  only  57 
ft.  over  all,  15  ft.  beam  and  7  ft.  draft. 
The  boat  was  built  to  order  for  this 

special  purpose  and  is  equipped  with 
every  foreseeable  convenience  and 
necessity,  including  three  water-tight 
compartments.  In  case  they  are  be- 

calmed it  is  necessary  only  to  start  up 

the  75-hp.  engine,  which  ■  can  be  fed 
from  a  tank  of  1,000  gal.  of  gasoline. 
Then  there  is  a  small  arsenal  of  shot- 

guns, rifles,  revolvers  and  one  rapid- 
fire  gun. 

To  remove  paint  from  clothing  or 
hands,  turpentine  will  be  promptly 
effective,  if  the  paint  is  fresh.  If  it  is 
dried,  the  removal  will  be  more  diffi- 
oiilt.  Soaking  in  strong  ammonia 
water,  or  in  a  2  to  1  mixture  of  am- 

monia and  turpentine,  may  do  it. 
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Torpedo  Boat— 50  Ft.  Long 

POWER  FROM  THE  BAY  OF 
FUNDY 

LATEST  FRENCH  TORPEDO 
BOAT 

Since  the  maximum  tide  from  the 
Bay  of  Fvmdy  is  60  ft.  high,  it  is  not 
strange  that  a  company  has  been 
formed  for  the  purpose  of  utilizing  this 
tremendous  power.  One  of  the  farthest 
points  to  which  the  tide  rushes  is  Chig- 
neeto  Ba}T,  and  at  the  northeast  end  of 
that  bav  is  the  outlet  of  the  Lautramar 
River,  and  the  town  of  Sackville.  There 
it  is  planned  to  construct  three  huge 
dams  of  concrete  60  ft.  high  and  1,000 
ft,  long.  Turbines  will  be  turned  by 
the  head  of  water  thus  obtained,  esti- 

mated to  generate  75,000  hp.  If  all 
goes  well,  next  winter  the  famous 
Fundy  tides  will  be  operating  all  kinds 
of  public  and  private  utilities  in  Sack- 

ville, Amherst,  Moncton,  and  other 
towns  around  the  head  of  the  bay. 

The  French  Government  has  just 
adopted  a  new  model  of  motor  torpedo 
boat,  employing  gasoline  as  fuel,  which 
is  sure  to  create  a  great  sensation  in 
naval  circles. 

This  craft  has  been  built  after  the 

plans  of  Comte  Eecope,  engineer  of 
the  French  navy  and  a  prominent  mem- 

ber of  the  Auto  Club  de  France.  She 

is  50  ft.  long  and  built  of  steel  of  suf- 
ficient strength  to  remain  at  sea  in  the 

heaviest  seas.  She  can  carry  and  eject 
a  torpedo  of  992.07  lb.,  charged  with 
220.46  lb.  of  explosive,  when  traveling 
at  a  speed  of  16  knots  an  hour.  The 
motor  consists  of  eight  cylinders,  built 
tandem  fashion,  and  developing  150 
hp.  This  new  craft  will  be  attached  to 
the  port  of  Cherbourg. 

In  France  and  Germany  a  new  paper 
cloth  is  said  to  be  manufactured  at  one- 
third  the  cost  of  cotton. 

The  shipyards  of  Great  Britain,  all 
working  together,  could  turn  out  a  big 
steamship  every  day  of  the  year. 
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MEASURING  GRADIENTS 

The  length,  height  and  steepest 
grade  are  not  the  only  elements  to  be 
considered  in  determining  the  difficul- 

ties in  hill-climbing  with  automobile 

It  is  this  disturbing  factor  that 
makes  the  grading  of  the  roads  such 
an  intricate  problem,  for  to  say  that 
the  hill  is  1  in  9  in  each  instance  is  to 

present  only  a  nartial  view  of  the  case. 
What  is  wanted  more  than  anything 

Fair  Hill Stiff  Hill Bad  Hill 

or  motorcycle.  For  instance,  take  three 
hills  which  happen  to  be  compounded 
of  different  lengths  of  the  same  gra- 

dients in  different  order,  say  1  in  9, 
1  in  17,  and  1  in  23,  and  most  inter- 

esting results  are  obtained  :  one  is  easy, 
one  is  difficult,  and  the  other  a  bad 
gradient.  The  explanation  of  this  is 
simple,  says  a  correspondent  of  The 
Motor,  London,  for  on  approaching  the 
first  example,  the  1  in  9  grade  is  over- 

come by  velocity,  speed  is  again  recov- 
ered on  the  1  in  23,  and  the  1  in  17  is 

passed  over  without  a  change.  The 
second  diagram  shows  the  same  gra- 

dients transposed,  and  here  again 
velocity  is  maintained  up  to  the  1  in 
23,  when  the  1  in  9  pulls  down  the  mo- 

mentum, necessitating  changing  gear 

is  what  might  be  called  an  average 
steepness  to  the  hill  in  keeping  with 
its  speed-retarding  possibilities.  After 
all,  this  is  the  real  value  of  gradients 
to  the  motorist  or  cyclist,  and  I  am 
afraid  that  until  all  roads  are  engi- 

neered like  railway  lines  with  an  un- 
varying slope,  the  matter  must  remain 

as  at  present, 
 ♦  •  ♦  

Only  5%  of  the  total  cargo  of  the 
American  steamer  "Dakota"  has  been 
saved,  including  11,771  sacks  of  wheat 
and  flour  and  477  bales  of  cotton.  The 

ship  struck  a  reef  near  Yokohama March  3.  #  s 

UNIQUE  AUTOMOBILE  SPRINK= 
LER 

Sprinkler  Holds  1000  Gal. 

near  the  top.  In  the  third  diagram 
there  is  no  relieving  of  the  strain,  and 
the  steadily  adverse  gradient  pulls 
down  the  momentum,  till  the  last  part 
is  a  hopeless  struggle. 

The  streets  of  Berlin 

are  being  sprinkled  with 
motor  sprinklers,  each 
of  which  does  the  work 
of  five  horse-drawn  carts. 
The  water  is  forced 

through  the  sprinklers  at 
a  uniform  pressure  by 

means  of  an  air  com- 
pressor which  uses  3  hp. 

of  the  18-hp.  motor.  The 
delivery  of  the  water  is 
controlled  by  four  foot 
pedals.  Most  of  the  load 

is  carried  on  the  rear  wheels,  which 
have  double  rubber  tires.  The  success 

of  the  motor  sprinkler  has  been  so  pro- 
nounced they  are  being  adopted  in 

other  European  cities. 
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REPAIRING  BROKEN  FLOWERS 

751 

Machine  for  Correcting  Nature's  Mistakes 

As  Picked 

The  introduction  of  mechanical  ideas 

in  the  greenhouse  has  resulted  in  great 
economies  of  labor  and  expense.  The 
most  unique  scheme  is  the  bright  in- 

vention of  a  Pennsylvania  florist,  which 
will  save  thousands  of  dollars  yearly  to 
the  shippers  and  dealers  in  flowers. 

The  demand  for  carnations  goes  on 
increasing  year  after  year;  frequently 
it  is  impossible  to  fill  the  orders.  The 
purchaser  insists  on  perfect  blooms,  but 
the  carnation  has  a  perverse  habit  of 
producing  a  large  proportion  of  mal- 

formed blooms  which  are  known  to  the 

trade  as  "splits."  If  the  petals  which 
hang  down  as  shown  in  the  picture  at 
the  left  could  be  brought  into  sym- 

metrical shape  the  flower  would  be  sal- 
able. The  inventor  mentioned  has  suc- 

ceeded in  curing  this  defect  and  so 
skillfully  is  it  done  it  is  almost  impossi- 

ble to  discover  which  are  the  repaired 
flowers.  An  instrument  much  like  a 

pincers  and  a  clip  made  of  wire  almost 

Courtesy  Weekly  Florists'  Rei:ew After  Mended 

as  fine  as  a  hair  rapidly  and  securely 
bring  the  petals  into  place  and  hold 
them  there.  The  wire  is  almost  invisi- 

ble, and  the  flower  has  all  the  good 
looks  and  lasting  qualities  of  any  other 
carnation. 

HOW  FAR  SHALL  WE  GO?— A  writer 
having  protested  vigorously  against  the 
moustached  chauffeur,  one  wonders  how  far 
horse  equipage  customs  are  to  be  followed. 
Shall  we  retain  the  "Tiger"?— Motor,  Lon- 
don. 
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RAISING  SERPENT  CUCUMBERS 

This  curious  vegetable  is  raised  in 
frames  and  requires  considerable  skill . 
When  the  fruit  is  ready  to  gather  the 
effect  is  that  of  numerous  snakes.  The 

serpent  cucumber  is  grown  in  certain 
warm,  sheltered  districts  of  France  and 
is  gathered  in  August. 

BARGE  TO  CROSS  OCEAN 

The  Standard  Oil  Co.  is  to  try  the 
experiment  of  towing  oil  barges  across 
the  Atlantic.  One  of  the 

barges  is  now  being  load- 
ed with  oil  at  Point 

Breeze,  Philadelphia,  and 
as  soon  as  the  cargo  is 
aboard  the  barge  will  be 
taken  in  tow  by  a  steam- 

er, which  will  also  be 
loaded  with  oil  and  towed 
to  London.  Both  vessels 

will  be  deeply  laden,  hav- 
ing together  4,000,000 

gal.  of  refined  petroleum 
in  bulk.  It  is  expected 
that  the  run  will  be  made 
in  two  weeks  after  leav- 

ing the  Delaware  breakwater.  The 
trip  is  largely  experimental  for  the  pur- 

pose of  ascertaining  whether  or  not  the 
towing  of  barges  in  the  Transatlantic 

trade  is  feasible.  The  barge  that  will 
be  towed  across  is  shown  in  the  accom- 

panying photograph,  taken  while  she 
was  lying  in  the  Delaware  preparatory 
to  loading. 

ELECTRIC  LIGHT  IN  EGYPTIAN  TOMB. 
— The  tombs  of  the  Egyptian  kings  of 
Thebes,  near  Luxor,  450  miles  from  Cairo, 
are  lighted  by  electricity,  says  Detroit 
News-Tribune.  The  sarcophagus  shown above  contains  the  mummified  remains  of 
Amenophis  II.,  of  the  eighteenth  dynasty. 

Barge  Ready  to  Load 

A  youth  in  Washington,  D.  C,  has 
been  sending  out  wireless  messages 
from  a  private  station,  which  confuse 
the  official  messages. 
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Courtesy  Illus.  London  News 
The  greatest  long  distance  motor  race  yet  undertaken  started  from  Peking,  China,  on 

June  10th.  The  course  lies  through  Mongolia,  Siberia,  Russia  and  Germany,  to  Paris,  the 
destination.  There  were  numerous  entries.  Some  of  the  contestants  have  resorted  to  very 
original  devices  to  help  them  on  their  way.  One  of  these,  a  portable  bridge,  is  seen  in  the 
illustrations.  By  means  of  this  the  riders  expect  to  get  their  heavy  three-wheeled  motor over  ditches  and  small  streams.    The  illustrations  are: 

1.  The  portable  bridge  fitted  to  the  car.  2.  How  the  motorists  will  pitch  their  tent  for 
the  night.  3.  The  bridge  packed  on  the  car  for  transit.  4.  The  portable  bridge  in  use; 
pushing  the  motor  across.    5.  Another  view  of  the  bridge  packed  on  the  car.  

MANUFACTURE  OF  ROLLED 
STERLING  SILVER 

The  last  quarter  century  has  wit- 
nessed a  revolution  in  the  manufacture 

of  sterling  silverware  which  has  brought 
it  within  the  reach  of  almost  every  one. 
This  change  has  not  been  caused  by  the 
cheapening  of  silver,  but  by  improved 
processes  for  producing  rolled  sheet  sil- 

ver and  of  machinery  for  stamping  all 
kinds  of  articles  from  the  sheet  metal. 

The  old  method  was  to  use  silver 
rods,  which  were  sawed,  hammered  and 
filed  by  silversmiths  into  the  required 
.  forms.  This  slow  and  expensive  method 
is  still  used  in  Great  Britain,  but  not 
in  the  United  States,  except  in  some 
special  cases  where  it  would  not  be 
worth  while  to  make  the  dies.  But  the 

manufacture  of  silverware  is  quite  dis- 
tinct from  that  of  sheet  silver.  The 

latter  is  such  a  long  and  expert  process, 
requiring  much  special  apparatus,  that 
most  makers  of  silverware  prefer  to 

buy  their  silver  sheets,  just  as  in  the 
brass  trade. 

The  process  of  making  sterling  sheet 
silver  may  be  summarized  as  follows: 
The  first  step  is  to  buy  pure  silver 
"bars,"  which  are  really  oblong  blocks, 
usually  containing  500  oz.,  the  most 
convenient  weight.  These  are  999 
parts  fine,  which  is  as  fine  as  any,  even 
from  the  U.  S.  mint.  The  next  step  is 
to  alloy  the  silver  with  pure  copper,  the 
laws  of  several  states  having  prescribed 
that  sterling  silver  shall  be  not  less 
than  925  parts  pure  in  1000.  In  order 
to  facilitate  the  weighing  of  the  alloy, 
pure  copper  shot  are  poured  first  into 
the  bottom  of  the  melting  pot  until  the 
necessary  weight  is  obtained,  and  above 
these  is  placed  the  pure  silver  because 
its  melting  point  is  lower.  The  whole 
is  then  well  covered  with  charcoal,  to 
prevent  oxidation  of  the  copper.  Five 
parts  of  cadmium  are  often  substituted 
for  5  parts  of  the  copper,  to  improve  the 
malleability. 
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i 1 

Largest  Sheets  of  Silver  Ever  Rolled 

During  the  melting  the  two  metals 
must  be  thoroughly  mixed  by  careful 
stirring.  It  is  a  matter  of  great  ex- 

perience and  judgment  to  determine  the 
exact  moment  for  pouring  out  the 
melted  metals;  if  they  are  too  cold  or 
too  hot  the  casting  will  contain  fatal 

imperfections.  The  casting  is  "sterling 
silver"  and  is  10  by  12  by  1^  in. 

Next  comes  a  long  series  of  cold 
rollings,  interspersed  with  baths  of  sul- 

phuric acid  and  chiselings  to  remove 
all  impurities.  In  cutting  them  out  it 
is  necessary  to  leave  a  dish-shaped  de- 

pression, otherwise  the  next  rolling 
would  cause  the  hole  to  fold  upon  itself, 
making  a  new  defect.  At  last  the  ster- 

ling silver  comes  out  of  all  its  troubles 
a  beautiful  sheet  of  dead  white,  fit  to 
be  stamped  into  tableware  for  a  king. 
The  illustration  from  the  Brass 

World  shows  the  largest  sheets  of  sil- 
ver ever  rolled.  The  circle  was  cut 

from  a  sheet  like  the  one  at  the  right, 
and  weighs  1,848  oz.,  and  is  worth  over 
$1,200.  Four  of  these  circles  were 
made,  each  54  in.  in  diameter.  They 
are  being  used  in  making  seamless  ket- 

tles for  a  special  chemical  process. 

MILKSTONE  SUBSTITUTE  FOR 
IVORY 

Skimmed  milk  in  combination  with 

formalin  makes  "galalith,"  or  milk- 
stone.  It  is  good  for  manufacturing 

almost  anything  which  is  to  look  like 

ivory  without  chipping,  cracking,  or 
burning  and  which  must  be  tough  and 
take  tints  finely.  The  list  is  long,  in- 

cluding billiard  balls,  piano  keys,  um- 
brella handles,  doll  heads,  cigar  hold- 

ers, pen  holders  and  knives,  door  knobs 
and  picture  frames.  In  Austria  100,- 
000  people  are  kept  busy  in  supplying 
the  world  with  skimmed  milk  in  ar- 

tistic and  practical  forms. 
 ♦  >  ♦  

CADETS  GIVE  GYMNASTIC 
DISPLAY 

Once  each  year  the  naval  cadets  of 

the  English  training  ship  "Worcester'' hold  a  prize  contest  to  which  the  public 
is  invited.  The  illustration,  from  the 
Shipping  World,  shows  one  of  the  set 
pieces  requiring  15  men. 
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CHURCH  ON  GIANT  VOLCANO 

The  most  high  church  Episcopalians 
in  the  world  are  those  who  worship 
4,000  ft.  above  the  sea  on  the  slope  of 
a  volcano  on  the  island  of  Maui,  Sand- 

wich Islands.  They  are  also  nearest 
the  mouth  of  the  pit,  for  one  of  the 
largest  craters  on  earth  is  but  a  short 
distance  above  the  church.  Regular 
services  are  held  and  are  attended  by 
many  persons,  and  there  is  a  church 
debt,  which  is  more  excusable  than  most 

church  debts,  in'  view  of  the  difficulties 
to  be  overcome  in  building  in  such  a 
location. 

TEMPERATURE  IN  STORAGE 
BINS 

Large  quantities  of  stored  material, 
as  coal,  grain,  oil,  vegetable  or  animal 
fibre,  often  become  heated  at  the  bot- 

tom or  center  of  the  pile,  while  the 
surface  remains  cool.  Spontaneous 
combustion  frequently  results.  A  ther- 

mometer has  now  been  constructed 
which  will  show  in  an  instant  the  ex- 

act temperature  in  bins  or  piles  by 
switching  it  on  to  a  wire  which  termi- 

nates at  the  center  or  bottom  of  the 
bin.  Where  this  system  is  installed 
readings  of  the  temperature  of  all  the 
filled  bins  are  taken  at  regular  inter- 

vals and  recorded  in  a  book  for  future 
!  reference  purposes. 

BOSTON'S  FIRE  CHIEF'S  AUTO 

The  chief  of  the  Boston  fire  depart- 
ment has  turned  his  horse  and  buggy 

over  to  one  of  the  captains  and  now 
goes  to  fires  in  the  serviceable  motor 
car  illustrated.  Its  general  utility  was 
never  dreamed  of  when  the  car  was  or- 

dered, as  shown  in  the  record  of  the 
first  two  hours  of  the  first  day. 

A  rapid  run  was  made  to  a  fire  in  an 
outlying  district,  where  several  firemen 
were  overcome  by  smoke.  The  men 
were  placed  in  the  car  and  rushed  sev- 

eral miles  to  a  hospital  for  emergency 
treatment.    Eeturning  to  headquarters 

from  the  hospital  a  man  was  picked  up 

who  had  just  been  injured  by  a  run- 
away cab,  then  the  runaway  horse  was 

chased  and  caught.  Leaving  an  atten- 
dant in  charge  of  the  horse  the  car 

made  another  run  to  the  hospital. 

NOBODY'S  RAILROAD 

Railroads  are  stolen  often  enough, 
but  seldom  lost  or  strayed;  an  Irish 
road  has  succeeded  in  accomplishing 
all  three.  It  was  12  miles  long  and 
plastered  with  mortgages.  As  it  proved 
unprofitable,  neither  builders  nor  mort- 

gagors cared  to  work  it,  still  less  did 
any  one  care  to  pay  taxes  on  it ;  con- 

sequently the  assessors  could  not  find 
any  one  who  would  confess  ownership. 

The  Boston  Fire  Chief's  Machine 
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The  people  along  the  right  of  way  rose 
to  the  emergency  with  enthusiasm,  sei  • 
tling  the  question  of  ownership  by  car- 

rying off  gradually  everything  which 
was  worth  anything,  except  the  road- 

bed. They  had  even  brought  up  a 
crane  to  take  away  the  bridge  when 
the  police  put  an  end  to  that  final 
transfer  of  ownership. 

 ♦  •  ♦  
MINE  RESCUE  SCHOOL 

The  frightful  loss  of  life  in  the 
mines  of  this  country  during  the  last 
few  years  has  aroused  the  Geological 
Survey  to  devise  preventive  measures. 
These  fall  naturally  under  two  heads : 
the  prevention  of  deadly  explosions  in 
mines  and  the  early  rescue  of  miners 
after  an  explosion  has  occurred.  Un- 

der the  first  head  come  the  testing  of 
safety  lamps,  and  of  the  effects  of  dif- 

ferent blasting  explosives  on  the  gases 

of  mines.  Those  which  are  found 

safest  will  be  urged  upon  the  atten- 
tion of  mine  owners. 

For  the  study  of  explosives  a  cylin- 
der of  heavy  boiler  plate  will  be  used, 

100  ft.  long  and  6  ft.  in  diameter,  ly- 
ing upon  the  ground.  This  will  be 

filled  with  an  explosive  mixture  of  fire 
damp  and  air,  and  then  various  ex- 

plosives will  be  shot  into  it  from  a  mor- 
tar and  the  effects  noted.  In  other 

experiments  the  cylinder  will  be  filled 
with  coal  dust  and  air. 

For  the  study  of  rescue  work  a 
building  will  be  fitted  up  in  imitation 
of  a  mine  to  the  last  detail.  After  this 
imitation  mine  has  been  filled  with 
smoke  men  will  be  instructed  how  to 
enter  and  search  for  bodies,  carrying 
with  them  an  apparatus  for  artificial 
respiration.  It  is  probable  that  this 
experiment  station  will  be  located  near Pittsburg. 

A  LESSON  IN  HOUSE  LIGHTING 

Light  fixtures  are  too  often  placed  without  proper  consideration  of  what  the  results 
will  be.  The  Illuminating  Engineer  gives  an  excellent  object  lesson  in  the  above  illustra- 

tions which  show  the  advantage  of  a  properly  placed  side  bracket,  and  the  difference  of 
working  while  standing  so  as  to  cast  a   shadow  on  one's  work. 
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20,000  TRAIN  SPEED  INDICATORS 
IN  EUROPE 

It  is  the  law  in  France  that  every 

passenger  engine  must  be  equipped 
with  a  speed  indicator,  and  similar  laws 
will  be  enacted  soon  in  Holland  and 
Belgium.  Their  use  is  customary 
throughout  the  Continent,  and  in  some 
of  the  countries  even  main-line  freight 
engines  are  so  equipped,  since  the  in- 

dicators are  considered  quite  as  impor- 
tant as  steam  gauges  and  automatic 

brakes.  In  England,  on  the  contrary, 
they  are  almost  unused,  and  it  is 
argued  that  the  frightful  accidents 
which  have  occurred  there  recently  be- 

cause of  speeding  faster  than  the  regu- 
lations permitted  would  have  been  pre- 
vented by  the  use  of  speed  indicators. 

The  indicator  not  only  shows  constantly 
the  speed,  but  records  it  in  a  locked 
compartment  to  which  the  engineer  has 
no  access.  The  trip  record  is  taken  to 
the  office  when  an  engine  completes 
each  run. 

CONVENIENT  WATER=COOLED 
AUTO  BRAKE 

Usually  heating  of  the  automobile 
brake  is  not  sufficient  to  be  serious,  but 
in  mountain  touring  involving  long  and 
steep  descents  some  cooling  device  is 
often  needed.  One  good  method  used 
is  a  small  tank  of  water  attached  to  a 

drip-pipe,  from  which  the  water  drops 
upon  the  interior  of  the  drum,  says 
Motor.  London.  The  latter  is  flanged 
to  keep  the  moisture  in,  and  water  cir- 

culates also  through  the  shoes,  which 
are  made  hollow. 

Water  for  Auto  Brake 

THE  WORLD'S  GREATEST  GAS 
WELL 

Drilled  entirely  by  two  brothers  near 
the  beautiful  village  of  Kane,  Pa.,  to  a 
depth  of  1,886  ft.,  considerably  more 

than  a  quarter  of  a  mile,  is  the  world's 
greatest  gas  well,  the  only  leak  from 
earth's  vast  natural  fuel  works,  it  is 
said,  from  which  the  gas  ever  poured 
in  such  volume  that  it  could  be  photo- 

graphed. The  accompanying  illustra- 
tion shows  how  for  50  days  the  stream 

of  gas  shot  up  like  steam  escaping  from 
a  safety  valve  on  a  high-pressure  boiler. 

For  many  long,  weary  days  the  two 
brothers  worked  their  drill  through  the 
side  of  the  mountain  and  finally,  on 
September  22,  1906,  penetrated  the 
sand-rock  and  struck  what  is  believed 
to  be  the  largest  gas  pocket  ever  found. 
With  a  roar  that  could  be  heard  10 
miles  the  liberated  gas  threw  the  tools 
out  of  the  well  and  blew  off  the  top 
of  the  derrick. 

Then  came  a  struggle  with  one  of 

Nature's  mightiest  powers,  but  man 
conquered  in  the  end  and,  on  Novem- 

ber 10,  the  giant  well  was  capped.  It 
is  estimated  that  100.000,000  cu.  ft.  of 
gas  escaped  at  a  pressure  of  about  1,500 
lb.  to  the  square  inch,  worth  at  the 
present  price  of  the  commodity  about 
$6,000,  for  natural  gas  now  is  bringing 
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a  higher  price  than  it  did  in  the  height 
of  the  boom  some  20  years  ago>  when  it 
was  believed  that  the  supply  was  in- 

exhaustible and  street  lights,  once 
ignited,  were  allowed  to  burn  without 
interruption  day  and  night  because 
men  were  too  reckless  to  conserve  the 
supply. 

Of  the  world's  supply  of  natural  gas 
about  93  per  cent  is  produced  in  the 
United  States,  Pennsylvania  furnish- 

ing a  large  share.  At  the  wells  in  that 
state  it  is  sold  for  6  cents  a  thousand 
cubic  feet;  commercial  consumers  get 
it  for  16  cents,  while  for  domestic  use. 
the  price  averages  25  cents.  Although 
it, was  discovered  in  1873,  it  was  sev- 

eral years  before  use  was  made  of  it. 

OFFICER  STRUCK  BY  FLYING 
FISH 

To  the  perils  which  beset  those  who 
do  business  in  deep  waters  has  been 
added  a  new  one — flying  fish.  The 
first  officer  of  the  s.  s.  "Korea,"  just 
into  San  Francisco  from  Asia,  was 
knocked  senseless  by  a  fish  which 
struck  him  on  the  side  of  the  head 

while  the  ship  was  between  Yokohama 

and  Honolulu.  That  this  fish  was  ex- 

ceptionally strong  and  ambitious  is  in- 
dicated by  the  fact  that  the  officer  was 

standing  on  the  bridge  at  the  time,  50 
ft.  above  the  water. 

AN  AUTO  DUCK 

The  subject  of  this  illustration 
formed  an  important  part  of  the  an- 

Courtesy  the  Automobile 
nual  floral  parade  at  Honolulu  and  took 
a  prize.  The  motor  being  altogether 
out  of  sight,  the  whole  affair  glided 
along  with  a  movement  as  mysterious 
as  it  was  graceful.  The  spectators 
agreed  that  whatever  else  it  might  be, 

it  certainly  was  "a  bird."  • 

The  Theatre-Concert  European,  Paris,  has  a  wonderful  mechanical  system,  operated 
by  electric  motors,  by  means  of  which  the  floors  turn  completely  upside  down,  in  five 
minutes  the  floor  can  be  reversed  with  the  seats  suspended  below,  and  the  upper  surface  an 
open  dancing  floor.  So  perfect  is  the  balance  that  the  revolution  is  accomplished  with  only 
a  1^-hp.  motor. 



Keeping  Coal  Under 

Slater 

for  JVIany  Y'ars 

POPULAR   MECHANICS  759 

Cbe  ]Sew  JMetbod 

of 
preserving  fuel 

Filling  the  Concrete  Tanks 

The  storage  of  vast  quantities  of 
coal  is  indispensable  to  the  Navy  and 
to  large  manufactories,  especially  in  an- 

ticipation of  scarcity  through  strikes 
or  other  causes.  But  coal  exposed  to 
the  air  for  any  length  of  time  deterior- 

ates seriously  in  calorific  value,  and  ex- 
periments have  been  directed  toward 

reducing  this  loss  to  a  minimum.  It 
varies  according  to  circumstances,  es- 

pecially climate,  and  therefore  cannot 
be  stated  very  definitely,  but  it  is  esti- 

mated to  range  from  a  12%-  loss  in 
bituminous  coal  stored  in  England  to 
a  maximum  of  40%  at  Hong  Kong. 

The  best  and  simplest  way  to  stop 
this  oxygenization  of  coal  seems  to  be 
by  immersion,  as  tried  by  the  British 
Admiralty  at  Portsmouth,  Eng.,  and 

by  the  Western  Electric  Co.  at  Haw- 
thorne, 111.  The  latter  has  three  large 

bins  of  concrete  sunk  in  the  earth,  a 
total  of  310  by  114  by  15  ft.,  and  across 
them  run  four  railway  tracks  on  piers. 

Piles  Will  Be  Leveled;  then  Submerged 
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The  cuts  show  more  plainly  than  words 
how  the  storing  is  done.  When  coal  is 
wanted  they  scoop  it  out  with  a  steam 
shovel,  and  its  being  wet  helps  com- 

bustion and  eliminates  dust.  Another 

advantage  is  that  all  clanger  of  prema- 
ture combustion,  spontaneous  or  other- 
wise, is  made  impossible.  The  Western 

Electric  floods  the  coal  with  fresh 

water,  but  English  experiments  with 
salt  water  are  claimed  to  have  increased 

the  heating  value. 

ACETYLENE=ALCOHOL  FOR 
GAS  ENGINES 

For  years  experimenters  have  puz- 
zled over  the  problem  of  combining  the 

advantages  of  both  alcohol  and  acety- 
lene gas  into  an  ideal  motor  gas.  At 

Exhaust  from VY  GACZEyK 

_C       „         .  /To  Engia 

CARBURETER 

ALCOHOL 

last  they  have  succeeded,  and  the  new 
motive  power  is  superior  to  gasoline  in 
both  efficiency  and  expense,  thanks  to 
the  free  denatured  alcohol  law  which 

went  into  effect  at  the  beginning  of 
1907. 

Briefly  stated,  alkoethine  is  a  me- 
chanical combination  of  carbureted  al- 

cohol with  calcium  carbide.  Experi- 
ments are  still  going  on  to  perfect  the 

process  and  determine  all  its  features. 
One  advantage  observed  is  that  the  car- 

bide extracts  from  the  alcohol  nearly  all 
the  contained  water;  also  that  there  is 
a  chemical  reaction  generating  heat, 
which  lowers  the  flashing  point  of  the 
compound.  Mr.  P.  C.  Avery,  of  Mil- 

waukee, Wis.,  has  a  two-cylinder  auto- 
car fitted  up  to  use  either  gasoline  or 

alkoethine  by  the  turning  of  a  few 

valves,   which  ■  affords  good  practical 

tests  of  the  comparative  merits  of  the 
two  gases.  He  dissolves  1  gal.  alcohol 
in  8  gal.  acetylene  gas,  and  does  away 
with  any  carburetor,  injecting  the  com- 

bination into  the  cylinder  by  a  slight 
pressure.  The  compound  gas  is  kept 
in  an  ordinary  gas  tank  with  valve  at 
top.    The  Acetylene  Journal  says: 

"The  defects  of  alcohol  as  a  fuel 
have  been  that  it  works  only  with  com- 

paratively slow  engines  and  that  it  is 
too  slow  in  vaporizing  to  work  effect- 

ively in  high  speed  motors.  Therefore 
no  test  of  more  than  four  hundred  rev- 

olutions per  minute  has  resulted  satis- 
factorily. It  requires  very  large  quan- 

tities of  alcohol,  moreover,  to  obtain  or- 
dinary results  and  it  will  only  work 

well  when  the  cylinders  are  hot. 

"Acetylene,  on  the  other  hand,  owing 
to  its  high  chemical  purity,  burns  with 
rapidity  and  on  this  account  has  not 
lent  itself  with  the  greatest  success  to 

power  combustion.  The  result  of  com- 
bining the  two  is  that  one  offsets  the 

other  in  a  way  that  with  denatured  al- 
cohol, low  in  price,  makes  it  probable 

that  gasoline  as  a  fuel  for  motors  and 
the  like  may  find  in  the  combination  a 

strong  rival."  ♦  •  ♦  

Up  to  the  present  time  the  world's diamond  production  amounts  to  only 
about  20  tons.  This  would  mean,  how- 

ever, 9,493,757  diamonds  of  one  carat 
weight,  each.  ♦  ♦  ♦  

A  DOUBLE  COMFORTER 

From  England  comes  a  novelty  in 
creature  comforts — a  solid  silver  pocket 

flask  with  cig- 
arettes on  the 

side.  As  shown 

in  the  cut,  a  com- 
partment opens 

with  a  hinge  and 
closes  with  a 

snap,  protecting the  contents 
from  crushing  or 
moisture.  Notice 

that  the  flask  is  curved  flat,  making  it 
fit  very  snugly  in  the  pocket.  Price 
only  $25,  made  in  silver. 
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FLAG  TALK  OF  OCEAN  CRAFT 

Courtesy  Philadelphia  North  American 

FIG.  1 — Basket  at  masthead,  "Cargo  wanted."  FIG.  2 — Bucket  at  masthead,  "Fresh 
water  wanted."  FIG.  3— Flag  reversed  or  ball  below  pennant,  distress  signal.  FIG.  4— Code pennant  hoisted  over  every  message;  flag  at  masthead  alone  is  answering  signal.  FIG.  5 — 
House  flag  amidships  tells  ownership.  FIG.  6 — "About  to  sail;  present  your  bills."  FIG. 
7 — Broom  at  masthead  marks  maiden  voyage.  FIG.  8 — Two  lanterns  on  rearmost  of  tugs 
warns  off  tow  following.  FIG.  9— "I  have  not  clean  bill  of  health."  FIG.  10— "I  wish  to 
speak  to  you."  FIG.  11— "Get  out  of  the  way;  I  am  on  full  speed."  FIG.  12— "I  am  taking on  explosives." 

The  flag  language  of  the  Interna- 
tional Code  Signals  is  spoken  and  un- 

derstood in  all  parts  of  the  world.  Not 
a  soul  on  one  ship  may  understand  a 
word  of  the  language  spoken  by  the 
men  on  another,  but  when  either  ship 
hoists  a  reversed  flag  the  other  instant- 

ly reads  "Distress"  and  recognizes  a 
call  for  help.  This  flag  language  pro- 

vides for  almost  every  contingency.  In 
many  ports,  or  sections  of  coast,  the 
local  trading  boats  have  adopted  the 
same  system  and  have  messages  of  their 
own.  For  instance  a  vessel  approach- 

ing the  fishing  or  oyster  banks  with  a 
basket  at  its  masthead  is  seeking  a 
cargo. 

Meeting  steamers  do  not  dread  : 
When  you  see  three  lights  ahead 
Port  your  helm  and  show  your  red. 
For  steamers  passing  you  should  try 
To  keep  this  maxim  in  your  eye  : 
Green  to  green  or  red  to  red — 
Perfect  safety  ;  go  ahead. 

MANUFACTURING  MATCHES  NOT 
SO  DANGEROUS 

Modern  methods  have  greatly  les- 
sened the  dangers  connected  with  the 

manufacture  of  matches,  the  entire 
process  now  being  carried  on  without 
the  touch  of  a  human  hand.  Of  old, 
as  many  as  a  hundred  workmen  a  year 
in  large  factories  would  contract  ne- 

crosis of  the  jaw  by  getting  phosphorus 
into  decayed  teeth  by  inhalation  or  con- 

tact, the  bones  being  actually  consumed 
as  by  acid. 

Now  the  teeth  of  the  workman  when 

he  applies  for  employment  are  exam- 
ined by  one  of  the  factory  dentists, 

and  unsound  ones  must  be  filled  or 

drawn  out.  Also,  the  air  in  the  fac- 
tories is  changed  every  four  minutes. 

The  steel  and  electric  manufactur- 
ing companies  have  orders  amounting 

to  $1,200,000,000. 

Aluminum  is  hard  to  restore  to  its 

first  beauty,  especially  the  frosted  fin- 
ish. Immerse  for  a  considerable  time 

in  water  slightly  acidulated  with  sul- 
phuric acid. 
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23  MEN  UNDER  WATER  24 
HOURS 

That  is  the  longest  yet,  17  hours  hav- 
ing been  the  top  record  for  submerg- 
ence until  the  test  made  in  May  with 

Interior  of  Submarine 

the  "Octopu^'  and  the  "Lake."  The first  submarine  carried  15  men,  the 
other  8,  and  they  went  down  in  30  ft. 
of  water  7  miles  from  Newport,  K.  I. 
All  the  men  had  to  do  was  to  amuse 
themselves  and  be  comfortable.  They 
could  read,  sleep,  eat,  play  cards,  go 
fishing — anything  but  smoke.  The 

fishing  could  be  done  out  of  the  diving- 
compartment  door,  and  the  meals,  in- 

cluding one  pie,  were  cooked  on  an  elec- 
tric stove.  The  news  of  the  day  was 

sent  to  them  by  telephone.  The  "Oc- 
topus" took  down  70  cu.  ft.  of  air  com- 

pressed to  2,000  lb.  to  the  sq.  in;  the 

"Lake"  had  42  cu.  ft.  of  compressed air  aboard.  Foul  air  was  blown  out 

through  valves  or  through  the  door  of 
the  diving  compartment,  and  this  had 

to  be  done  only  twice  for  the  "Oc- 

topus." In  every  way  the  test  was  highly  sat- 
isfactory. So  little  of  the  compressed 

air  was  used  that  both  boats  could  have 

stayed  down  a  day  or  two  more.  Sam- 
ples of  the  breathed  air  were  bottled 

every  two  hours  on  board  the  "Octo- 
pus," and  will  be  analyzed. 

HOW  MANY  HORSEPOWER 
EQUAL  ONE  TON  OF  ICE  ? 

That  is  to  say  —  how  many  horse- 
power must  be  expended  to  liquefy  suf- 
ficient ammonia  gas  to  produce  the 

same  amount  of  refrigeration  as  will 
result  from  the  melting  of  a  ton  of  ice  ? 
It  is  a  difficult  question  to  answer,  for 
it  involves  not  only  careful  experiment 
and  computation,  but  also  a  number  of 
variable  factors.  Furthermore,  it  is 

always  necessary  to  allow  a  liberal  mar- 
gin between  theoretical  and  practical 

efficiency,  due  to  loss  by  superheating, 
clearance,  etc. 

Theoretically,  for  a  condensing  press- 
ure of  103  lb.  and  an  evaporating  press- 
ure of  4  lb.  the  horsepower  required  to 

liquefy  gas  enough  to  produce  as  much 
refrigeration  as  the  melting  of  one  ton 
of  ice.  is  1.0584.  For  a  condensing 
pressure  of  218  lb.  and  an  evaporating 
pressure  of  51  lb.,  the  horsepower  is 
.7629.  But  in  practice  these  estimates 
of  horsepower  must  be  increased  15 
per  cent  to  20  per  cent,  according  to 
size  of  compressor,  for  reasons  stated. 

AUTO  ELECTRIC  HORN 

A  "press-the-button"  electric  horn  for 
automobiles  is  the  latest  thing  in  honk- 
honking.    The  horn  is  operated  from  a 

Makes  New  Kind  of  Noise 

battery,  and  when  the  circuit  is  opened 
and  closed  a  resilient  diaphragm  makes 
a  new  kind  of  noise; 
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TRACK  TAMPING  MACHINE 

If  you  ever  watched  the  construc- 
tion gang  who  follow  after  the  men 

who  have  spiked  the  rails  to  the  ties, 
you  saw  them  bring  a  straight,  level, 
solid  track  out  of  a  snakey,  wavy,  un- 

even, line  of  rails.  It  took  a  small 
army  of  men;  and  the  work  was  all 
hand  work,  using  levers  and  levels, 
track  gauges,  shovels,  tampers,  and 
crowbars.  Your  chief  impression  was: 

"What  a  lot  of  money  it  must  cost." 
It  does  cost  money;  one  Canadian 

engineer  who  has  built  tracks  for  years 
says  this  part  of  the  work  alone  on  a 
200-mile  track  costs  $140,000.  And 
so  he  has  invented  a  machine  which 
is  claimed  to  do  this  work  for  $25 

per  mile,  which  would  mean  a  saving 
of  $135,000  on  200  miles.  His  ma- 

chine is  60  ft.  long  and  does  its  work 
with  air  compressed  in  the  car.  First 
the  track  is  lifted  to  the  required  level 
and  held  there  while  elevators  bring 
up  earth  from  either  side.  Next  a  row 
of  sharp  pointed  arms  get  busy  on 
both  sides  and  ends  of  a  tie  and  push 
the  ballast  down.  These  arms  move 

as  fast  as  a  section  hand  when  the  "old 
man's"  special  comes  along,  and  is  war- 

ranted not  to  stop  to  light  pipes  or 

Compressed  Air  Tamping  Machine 

.vait  for  the  water  boy.  Altogether  it 
is  a  great  thing — if  it  works. 

A  large  gyroscope  located  in  the  hold 
immediately  ahead  of  the  boilers  in  a 
German  torpedo  boat,  and  driven  by  a 
steam  engine  up  to  3000  r.  p.  m.,  re- 

duced the  arc  of  rolling  of  the  vessel 

from  30°  with  the  gyroscope  still,  to 
1J°  with  it  in  motion. 

CONVENIENCE  OF  COMPRESSED 
AIR  CLEANING 

The  uses  of  compressed  air  most  fa- 
miliar to  the  average  citizen  are  those 

he  sees  when  walking  along  the  street, 

Cleaning  with  Air 

where  some  skyscraper  is  being  riveted 
with  pneumatic  hammers,  or  a  port- 

able compressor  is  pumping  dust  from 
a  residence  or  office  building. 

The  air  cleaning  system  which  has 
revolutionized  old  methods  has  now 

been  applied  to  residences,  and  small 
outfits  occupying  little  space  are  now 
available  as  a  permanent  fixture  in  the 
home.  The  compressor  can  be  operated 
with  either  a  small  gasoline  engine  or 
an  electric  motor,  and  concealed  pipes 
extend  to  each  floor  or  room.  In  ad- 

dition to  a  daily  or  weekly  removal  of 
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dirt  short  hose  connections  are  used  for 

dusting  wearing  apparel  as  well  as  the 
house  furniture.  The  apparatus  is 
simple  and  requires  no  exertion  in  its 
use.  All  the  dust  is  drawn  to  a  re- 

ceiver in  the  basement,  from  which  it 
is  removed  as  often  as  necessary,  usu- 

ally once  a  week.  With  compressed 
air  an  8-year-old  child  can  sweep  and 
dust  a  house  and  do  better  and  quicker 
work  than  several  adults  with  brooms 
and  clusters. 

THE  DANGERS  OF  FLYING 

By  L.  J.  Lesh 

How  often  nowadays  we  hear  re- 
marks such  as  this :  "He  has  succeeded 

in  flying,  has  he?  Well,  let  him  fly; 
but  you  can  excuse  me  when  it  comes 

to  anything  as  dangerous  as  that."  Yet 
the  same  person  who  swears  that  he 
would  not  ride  a  flying-machine  for  all 

The  Start 

the  money  in  the  Bank  of  England  does 
other  things  merely  for  sport  that  are 
fully  as  dangerous  as  flying  (with  the 
machines  we  now  have  at  our  com- 

mand) ;  things,  too,  that  give  him  vast- 
ly less  pleasure  than  he  could  get  out 

of  a  strongly  made  and  well  tested 
aeroplane. 

To  the  inexperienced  aviation  seems 
attended  by  dangers  that  loom  up  as 
almost  too  great  to  be  braved  by  a  hu- 

man being,  and  the  would-be  flying  man 
is  accordingly  quite  surprised  when 
he  finds  that,  after  a  little  practice, 

a  flying-machine  is  almost  as  safe- 
ly and  easily  handled  as  a  bicycle.  In 

fact,  he  finds  that  about  the  only  dif- 
ference between  coasting  downhill  on  a 

bicycle  and  sliding  upon  the  air  on  a 
gliding  machine  is  that  in  the  latter  it 
is  necessary  to  instinctively  adjust  the 
fore  and  aft  balance,  which  in  the 
bicycle  is  always  preserved  as  long  as 
the  two  wheels  touch  the  ground. 

The  first  machine  to  carry  a  man 
through  the  air  for  any  considerable 
distance  was  the  Lilienthal  soarer, 
which,  however,  possessed  such  poor 
fore  and  aft  balance  that  it  could  not 

be  safely  operated  in  winds  of  over  20 
miles  an  hour.  It  was  this  defect, 

coupled  with  its  bad  condition  of  re- 
pair, that  probably  caused  the  death 

of  its  operator. 

Since  Lilienthal's  death  earnest  at- 
tempts have  been  made  towards  pro- 

ducing a  machine  that  should  be  struc- 
turally strong  and  possess  good  equilib- 

rium, even  though  less  important  feat- 
ures had  to  be  omitted  to  make  these 

conditions  possible.  These  efforts  have 
produced  the  Chanute  and  Wright  types 
of  aeroplane,  which  are  satisfactorily 
strong  and  safe  to  handle,  and  yet  are 
quite  efficient  in  flying  qualities. 

The  truss  construction  now  used  by 

nearly  all  aeronautical  engineers  pro- 
vides such  a  strong  and  rigid  frame- 
work for  the  aeroplane  surfaces  that 

breakage  of  this  part  of  the  machine 
seems  practically  impossible.  The  part 
of  future  dynamic  aeroplanes  that  will 
undoubtedly  cause  the  most  trouble  will 
be  the  motor,  for  as  yet  none  has  been 
developed  that  is  even  reasonably  im- 

mune from  breakage  and  stoppage.  Of 
course,  if  the  motor  stopped  a  flier 
would  have  to  come  down,  and  if  it 

happened  to  be  flying  over  an  undesir- 
able landing  place  and  did  not  possess 

the  power  of  gliding  flight  it  might 
come  to  grief  when  it  lit. 

The  recent  flights  of  the  Wright 
brothers  seem  to  indicate  that  they  have 
found  either  a  successful  equilibrium 
preserving  device  or  a  vastly  improved 
arrangement  of  steering  surfaces,  so 
that  at  last   we   can  cease  bothering 
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about  the  balance  and  control  of  a  ma- 
chine. 

The  Wright  flyer  is  capable  of  being 
steered  with  even  greater  accuracy  than 
an  automobile  or  bicycle,  and  yet  the 

operators  have  spent  far  less  time  in 

actual  practice  than  is  required  to  ob- 
tain a  mastery  over  either  of  the  last 

two  conveyances. 
To  a  person  who  has  had  considerable 

experience  in  the  air  the  possibility  of 
accident  seldom  occurs,  and  indeed  the 
motion  is  so  rapid  that  there  is  no  time 
to  think  about  it  during  a  flight.  Peo- 

ple seldom  think  of  the  risks  they  run 
while  riding  at  100  miles  an  hour  in  a 
railway  car,  or  half  a  mile  a  minute  in 
an  automobile,  and  it  is  quite  probable 
that  after  the  novelty  of  the  thing 
wears  off  there  will  be  few  people  afraid 
to  experience  the  quick  rush  of  the 
aeroplane. 

SUBWAYS  FOR  CITY  PIPES  AND 
WIRES 

European  cities  are  making  great 
headway  in  the  construction  of  sub- 

ways beneath  the  streets  to  contain  not 
only  electric  wires  for  light,  power  and 
communication,  but  also  for  the  gas 
and  water  pipes.  In  London  a  sub- 

way for  these  utilities  is  now  built 
whenever  a  new  street  is  authorized. 
Some  of  the  London  subways  are  as 
large  as  7  ft.  high  by  12  ft.  wide; 
there  are  already  seven  miles  of  these 
pipe  subways. 

In  Manchester  the  subway  has  now 
reached  a  length  of  7,386  ft.  and  is 
used   exclusively   for   electric  wires, 

Manchester  Subway 

which  are  contained  in  pipes  carried  on 
iron  brackets  fastened  to  the  walls. 
The  cost  was  $39  per  linear  foot. 
Other  cities  where  the  system  has  been 
built  are  Leeds,  Nottingham  and  St. 
Helens.  The  construction  is  paid  for 
by  the  city,  which  charges  an  annual 
rental  from  the  service  companies, 
which  more  than  pays  the  interest  on 
the  cost.  These  annual  charges  are 
based  on  the  diameter  of  the  pipe, 

ranging  from  60  cents  for  3-in.  di- 
ameter or  less  up  to  $12.50  for  36-in. 

per  300  ft.  for  water  or  gas.  For  other 
companies  the  rate  is  much  higher, 
being  $6.50  for  3-in.  pipes  and  $20 
for  18-in.  per  300  ft.  The  freedom 
from  leaks  in  water  and  gas  mains, 
and  the  ease  and  economy  with  which 
repairs    can    be    made    make  the 

Victoria  Embankment  (A+  Charing  Cross  Station) 

<3>:  •;<■>: 

East  London  Water  'co'u  '■  *  '  ' 
Commercial  .Road,,  tasf.  "  S^ws. 
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proposition  an  inviting  one  to  the  ten- 
ant companies. 

Our  American  cities  should  take  up 
the  pipe  subway  question  and  not  only 
provide  a  revenue  producing  power 
for  all  time  to  come,  but  save  the 
everlasting  tearing  up  of  our  streets. 

MINER    SAVED    BY  DIVER 

LOADING  A  LAKE  ERIE  CAR 
FERRY 

Thrilling  Rescue  in  Australian  Mine 

It  was  in  a  flooded  mine  in  Western 
Australia  that  divers  were  first  em- 

ployed to  do  rescue  work.  All  the 
miners  had  escaped  except  one,  and 

they  knew  he  was  alive  somewhere  be- 
cause he  was  knocking — any  one  would 

be  a  knocker  under  such  circumstances. 
Divers  were  brought  by  special  train 

Crossing  Lake  Erie  on 
routes  of  50  to  60  miles, 
between  the  United 

States  and  Canada,  ply 
several  car  ferries,  each 

carrying  from  twenty- 
five  to  thirty  cars.  These 
ferries  are  open  at  the 
rear  above  the  car  deck 

and  are  equipped  with 
tracks  of  the  same  gauge 
as  those  of  a  railroad. 

The  method  of  loading  is 
to  back  the  ferry  up  to  an 
apron,  which  is  lowered 
and  raised  by  means  of 
weights  to  the  level  of  the 
ferry  tracks.  This  level,  of  course, 
varies  with  the  stage  of  the  water  in 
the  river.  The  tracks  of  the  apron 
connect  those  of  the  dock  with  those 

of  the  ferry  and  thus  admit  of  switch- 
ing cars  aboard  as  shown  in  the  photo- 

graph. Once  the  cars  are  in  their  place 
on  the  ferry  they  are  fastened  securely 
for  the  trip.  Coal  is  one  of  the  chief 
commodities  carried  in  this  manner. 

Car  Ferry  Open  at  the  Rear 

from  the  coast,  400  miles  away,  and 
were  sent  in.  One  of  them  found  the 

man  500  ft.  from  the  shaft,  and  car- 
ried him  food,  clothing  and  candles 

while  the  water  was  being  pumped  out 
with  feverish  haste.  But  it  took  nine 

days  to  get  it  down  to  a  5-ft.  depth, 
and  when  the  imprisoned  miner  tried 
to  wade  out  he  fainted  and  was  carried 
most  of  the  way. 

FOREIGN  LOCOMOTIVES — The  above  is  one  of  the  English  built  engines  used  In  the 
Soudan.  It  is  of  rather  light  construction,  weighing  about  32  tons.  It  is  built  on  American 
lines  to  a  considerable  extent — in  fact,  several  were  built  in  the  United  States, 
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BIG  ROPE  DRIVE 

The  illustration  shows  one  of  the 
three  sections  which  when  put  together 
formed  a  rope  driving  wheel  24  ft,  in 

>  diameter  and  14  ft.  face.    The  single 

24  Ft.  in  Diameter 

section  weighs  90,000  lb.;  the  assem- 
bled wheel  135  tons.  It  has  been  put 

in  service  in  a  steel  mill  driving  the 
sixty  2-in.  transmission  ropes  at  a  mile 
a  minute. 

SMOKELESS  SOFT  COAL 

A  report  comes  from  Manchester, 
England,  that  a  company  has  been 
formed  and  five  acres  purchased  near 
that  city  for  the  purpose  of  erecting 
large  works  to  exploit  a  new  invention. 

This  is  declared  to  be  no  less  than  a 

process  for  depriving  soft  coal  of  its 
smoke  by  extracting  the  valuable  oils 
which  produce  it.  The  residuum  is 
called  coalite,  looking  like  coke,  but 
much  more  bulky  and  heat-producing, 
and  salable  at  one-third  the  price  of 
coal.  Of  course,  the  by-products  are 
expected  to  be  very  valuable. 

STEEL  CANAL  IN  SAHARA 
DESERT 

On  account  of  the  desert  sand 

storms,  the  porosity  of  the  soil  and  the 
extreme  dryness  of  the  climate,  it  was 
found  necessary  to  build  a  canal  of 
steel  instead  of  using  stone  or  cement 
at  Kom-Ombo,  in  upper  Egypt,  The 
canal  conducts  water  for  irrigating 
purposes,  is  19  ft.  8  in.  wide  at  the 
top,  21  ft.  deep  and  5,610  ft.  long.  It 
was  constructed  of  sheet  steel  which 
was  riveted  on  the  ground,  650,000 
rivets  being  used.  As  the  thermometer 

stood  at  117°  in  the  shade  at  noon, 
the  difficulty  of  working  inside  the 
steel  shell  can  be  imagined. 

PORT  OF  NATAL  IMPROVED 

Prior  to  the  entry  of  this  steamship 
the  mail  steamers  were  unable  to  enter 

the  Port  of  Natal  owing  to  the  shal- 
low entrance  to  the  harbor.  Several 

months'  dredging  have  resulted  in  35 
ft.  of  water,  and  now  the  weekly  mail 
steamers  load  and  discharge  passengers 

and  cargo  at  the  wharf. — Contributed 
by  A.  Leach  Wood,  Durban,  Port 
Natal,  South  Africa. 

The  First  Steamer 



768 POPULAR  MECHANICS 

LARGEST  CONCRETE  ARCH  IN  THE  WORLD 

What  is  undoubtedly  the  longest  single  span  concrete 
arch  in  the  world  is  now  being  constructed  in  a  bridge  at 
Germantown,  near  Philadelphia.  The  main  span  is  233 
ft.  between  springing  points,  and  60  ft.  wide.  With 
four  concrete  arch  approaches  the  entire  length  is  520 

ft,  and  will  cost  $256,- 
000.  The  bridgeway  will 
be  120  ft.  above  the 
creek,  and  will  afford  a 
driveway  of  40  ft.,  with 

an  8J-ft.  sidewalk  on 
each  side. 

The  longest  masonry 

bridge  span  is  295  ft. 
3  in.  long,  at  Plauen, 

Saxony ;  second  comes 
the  stone  arch  at  Pe- 
trusses  Eiver,  Luxem- 

burg, 275  ft.  6  in. ;  and 
third  the  Cabin  John 
bridge  at  Washington, 

219  ft.  9  in.  in  length. 

Framing  for  the  Big  Arch 

LONG  TRACTION  TRAIN 

The  Completed  Bridge 

The  traction  engine  is  20  hp.  and 
drew  the  train  of  14  loaded  wagons 
eight  miles  on  half  a  ton  of  coal.  The 
outfit  weighed  35  tons;  the  wagons  con- 

tained 890  bu.  of  shelled  corn,  and  the 
entire  train  was  180  ft.  long. 

This  method  of  hauling  requires 
only  one  man  to  a  train. 

The  Train  Was  180  Ft.  Long 
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FINISHING  THE  OAS  BAG  OF  AN  AIRSHIP 

Interior  of  Gas  Bag==Men  Work  in  Stocking  Feet 

Finishing  the  interior  of  the  big  gas 
bag  of  an  airship  is  one  of  the  most 
delicate  and  important  tasks  in  the  en- 

tire construction.  One  of  our  illustra- 
tions shows  the  interior  of  the  dirigible 

balloon  built  by  W.  H.  Dilger  of  Cin- 
cinnati for  entrance  in  the  aerial  navi- 
gation contests  at  the  Jamestown  Ex- 

position. The  bag  is  inflated  with  air 
and  the  men  are  working  in  their 
stocking  feet  in  order  not  to  injure  the 

delicate  silk  fabric,  and  have  been  ap- 
plying white  soapstone,  which  is  used 

to  keep  the  tissue  from  sticking  to- 
gether, as  the  varnish  never  becomes 

quite  dry,  but  is  always  a  little  tacky. 
The  segments  of  the  envelope  are 

clearly  shown  in  the  views.  These  seg- 
ments are  sewn  together  and  the  seams 

reinforced  on  the  inside  with  strips  of 
the  material.  This  construction  pre- 

vents the  material  tearing  farther  than 

The  Driving  Machinery Varnishing  the  Bag 
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the  nearest  seam,  should  the  balloon 
burst,  and  gives  the  navigator  a  chance 
for  his  life,  as  the  gas  cannot  escape 
as  fast  as  it  would  from  a  large  rent. 
The  varnish  used  is  specially  prepared, 
every  builder  having  his  own  secret 
formula,  and  is  applied  in  thin  coats, 
so  the  pores  of  one  coat  will  not  come 
opposite  those  of  another. 

The  engine  in  the  frame  supplies 
propelling  power.  It  is  of  12  hp.  and 
weighs  80  lb.    The  hydrogen  generator 

"TURN  DOWN"  ELECTRIC  LIGHT 

The  illustration  shows  the 

"^"X    latest  improvement  in  the 
(        ;  \  way  of  an  adjustable  incan- 
1  I  descent  light.   It  fits  on  any 

/  ordinary  wall  socket,  and  by 
/   means  of  a  small  lever  turns 

the  light  on  or  off  in  the 

jj"1*1^!  Rarne  way a  §as  j(,t  's  con~ 
trolled.    The  lamps  hereto- 

*  S*  f°re  nave  hac^  onbr  two  c^e~ 
K.tfl|  grees  of  light — half  power 
^fagP   or  full  light,  but  this  burn- 

er  can  be  set  to  give  just 
the  right  amount  desired. 

Bad  air  is  bad  for  wood  as  well  as 
for  men.  Seven  weeks  of  it  in  a  mine 

is  said  to  have  rotted  12-in.  Oregon 
pine.  Of  course,  some  gas  present  in 
the  mine  had  a  chemical  affinity  for  the 
wood. 

is  a  big  tank  of  3,200-gal.  capacity  and 
makes  700  cu.  ft.  per  hour.  Cotton 
twine  net  is  used  to  fasten  the  car  to 

the  balloon.  On  a  spherical  bag  it  al- 
ways has  a  diamond  mesh,  and  on  a 

dirigible  a  square  mesh. 
Mr.  Dilger  for  several  years  con- 

ducted upper  air  explorations  for  the 
United  States  government,  and  also 
worked  with  M.  Santos  Dumont  in 

Paris  for  two  years.  He  will  attempt 
to  travel  by  airship  to  the  Exposition. 

♦  

SPRING  AUTO  WHEELS— The  one  at  the 
left  is  the  front  wheel;  the  other  the  rear 
wheel.    A  French  construction. 

STEEL  SLEEPING  CARS 

A  nearly  all-steel  sleeping  car  is  one 
of  the  mechanical  exhibits  at  the 
Jamestown  exposition.  The  car  is  72 
ft.  long,  14  ft.  high  and  10  ft,  wide, 
and  metal  is  used  wherever  possible; 
the  seat  frames  and  upper  berth  are  of 
pressed  steel,  while  the  rivets  in  the 
outside  panels  are  countersunk,  leaving 
a  perfectly  plain  surface.  The  effect 
is  to  more  closely  resemble  a  wooden 
car  than  any  steel  cars  heretofore  built. 

Courtesy  Phila,  North  Am  ri.-«o 
Pullman  Car  in  California  Wreck  of  Sbriners'  Train— The  White  Sheets  Cover  Bodies  of  the  Dead 
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First=Class  American  Battleship  in  Dry  Dock  Showing  Manner  of  Holding  Ship  in 
Place  with  Timbers  of  Great  Strength 

ANNUAL  WATER  SUPPLY  OF 
LONDON 

If  all  the  inhabitants  of  the  earth 

were  gathered  into  one  place,  sur- 
rounded by  a  wall  10  ft.  high,  and  the 

annual  water  supply  of  Greater  London 
were  poured  in,  the  reservoir  would  be 
filled  to  overflowing.  In  other  words, 
each  man,  woman  and  child  in  the 
world  could  be  supplied  with  50  gal. 
a  year  from  the  city  mains,  which,  put 
end  to  end,  would  cover  nearly  ̂   of 

the  earth's  equator.  Or,  in  other  words, 
every  person  in  London  could  take  a 
33-gal.  bath  daily,  besides  having 
plenty  of  water  for  drinking  and  other 
purposes.  But  that  is  just  what  they 
certainly  do  not  do,  so  where  does  this 
flood  of  water  go?  Probably,  as  in 
other    great    cities,    into  breweries, 

slaughter  houses,  factories,  hydraulic 
elevators  and  other  industries,  besides 
an  enormous  wastage.  But  it  has  to 

be  paid  for  just  the  same — over  16  tons 
of  gold  a  year  is  what  it  costs. 

COTTON  GROWING  IN  KOREA 

Korea  is  likely  to  become  something 

of  a  factor  in  the  world's  cotton  mar- 
ket. The  Japanese  department  of 

agriculture  has  raised  an  experimental 
crop  of  100  bales  from  American  seed 
with  highly  satisfactory  results.  The 
yield  per  acre  is  said  to  be  almost  in- 

credible and  is  explained  by  the  un- 
usual amount  of  hand  labor  employed 

in  raising  the  crop,  the  coolie  labor  be- 
ing so  very  cheap.  The  Japanese  spin- 

ners now  import  200,000  bales  of 
American  cotton  annually. 
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In  Ireland  mechanical  methods  are  rap- 
idly taking  the  place  of  hand  work.  The  il- lustration shows  a  modern  Irish  creamery 

of  which  there  are  now  several  hundred. 

BY  AUTO  TO  SOUTH  POLE 

Next  October  a  new  Antarctic  ex- 
pedition will  start  from  England.  The 

ship  will  carry,  in  addition  to  the  usual 
supplies  for  such  an  expedition,  an 
automobile  especially  prepared  for  ice 
and  snow  traveling.  Lieut.  E.  H. 
Shackleton,  who  has  had  Antarctic  ex- 

perience, will  try  for  the  South  Pole 
with  this  substitute  for  dog  sledges. 
It  is  a  pretty  bold  venture,  for  the  ship 
must  return  to  New  Zealand  after  land- 

ing him  to  avoid  being  frozen  in. 

WOODEN  ROLLING  DOOR 

A  patented  door  which  rolls  up  like 
a  curtain  is  now  on  the  market  and  is 

Rolls  up  Like  a  Curtain 

desirable  for  use  where  room  is  not 
available  for  a  solid  sliding  door.  The 
wood  seats  are  strung  on  phosphor 
bronze  ribbons,  and  the  edges  slide  in 
grooves  at  the  sides  of  the  doorway. 

The  steel  barrel  on  which  the  "door" 
is  wound  contains  strong  springs  which 

counterbalance  the  weight  of  the  cur- 
tain. A  door  13  ft.  wide  and  17  ft. 

high  can  be  opened  or  closed  in  thirty 
seconds. 

AERIAL  NAVIGATION  A  SUCCESS, 
SAYS  DR.  BELL 

"The  problem  of  aerial  navigation 
already  is  solved  and  America  is  in  ad- 

vance of  the  rest  of  the  world  in 

heavier-than-air  flying  machines.7'  This 
was  the  emphatic  statement  made  by 
Professor  Alexander  Graham  Bell  in 

England,  recently,  whither  he  had  gone 
to  receive  the  degree  of  doctor  of  sci- 

ence conferred  upon  him  by  Oxford. 

Dr.  Bell  declares  that  "there  is  left  only 
the  problem  of  improving  the  machine 

that  has  been  invented"  by  the  Wright 
brothers,  and  others,  and  that  "great credit  is  due  Mr.  Octave  Chanute  of 

Chicago,"  who  not  only  induced  young 
Americans  to  experiment,  but  paid 
much  of  the  expenses  ou,t  of  his  own 

pocket.  In  regard  to  future  develop- 
ments, Dr.  Bell  said : 

"The  development  of  the  airship,  I 
think,  will  come  for  other  than  com- 

mercial reasons,  for  the  flying  machine 
is  destined  to  take  an  important  part 
in  warfare.  The  war  departments  of 
different  governments  are  watching 
with  greatest  interest  whatever  is  being 
done, in  this  direction,  and  once  a  suc- 

cessful airship  is  given  to  the  world  its 
growth  toward  perfection  will  be  more 
rapid  than  anything  ever  seen. 

"The  airship  will  overturn  all  pres- 
ent methods  of  warfare.  Then,  too, 

wealthy  men  will  take  to  airships  as 
they  have  taken  to  automobiles,  and 
the  machines  will  be  developed  for 

speed.  They  will  undoubtedly  be  util- 
ized for  purposes  of  rapid  and  light 

transportation,  such  as  carrying  the 

mails." 
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VENTILATING  AIR  PORT 

A  valu  able 
addition  to  the 
comfort  of  sea 
travel  is  a  new 
ventilating  air 

port  which  can 
be  left  partly 

open  even  in 
rainy  or  stormy 
weather.  The 
Marine  Journal 

Partly  Open  sa;ys .  "The  air- 

port sash  is  operated  by  raising  or  low- 
ering, in  a  similar  manner  to  a  window 

in  a  house,  and  is  easily  operated  as 

the  weight  is  balanced." 

It  tapers  from  the  middle  to  about  8 
in.  wide  at  bow  and  stern. 

The  lead  keel  was  cast  out  of  doors 

in  the  ground,  the  mould  being  made 
from  a  one-piece  pattern.  As  no  melt- 

ing facilities  were  at  hand  for  pouring 
15  tons  at  one  time,  three  pots  were 
secured,  each  holding  about  2  tons,  and 
these  Avere  kept  going  12  hours,  and 
poured  alternately.  The  keel  is 
fastened  with  heavy  bronze  bolts. — 
Contributed  by  Leo  GL  Haase,  Pasa- 

dena, Cal. 

STEEL  BOX  CAR 

Steel  box  cars  will  eventually  replace 
the  wooden  ones  just  as  the  steel  gon- 

dolas are  displacing  that  type  of  freight 
WOODPECKERS  RUIN  POLES 

The  Southern  Pacific  is  about  to 
build  a  new  line,  250  miles  long,  in  Old 
Mexico,  which  will  require  7,000  tele- 

graph poles.  Now  a  nicely  seasoned 
telegraph  pole,  deviled  with  juicy 
worms,  is  just  nuts  and  raisins  for  a 
woodpecker,  and  the  company  has  rea- 

son to  fear  that  in  a  short  time  its 

7,000  poles  will  be  mostly  holes.  So 
the  wise  men  of  the  Southern  Pacific 

will  try  to  spoil  the  woodpecker's  ap- 
petite by  steeping  their  poles  in 

creosote. 

HEAVY  KEEL— ODD  CRAFT 

Capacity  50  Tons 

car.  The  illustration  shows  an  all-steel 
car  built  at  the  Omaha  shops  of  the 
Union  Pacific  Kailway.  This  car  is 
40  ft.  long  inside,  has  a  center  door 
8  ft.  wide,  weighs  37,000  lb.  and  has 
a  capacity  of  50  tons. 

An  odd  craft  is  being 
built  at  San  Diego  for 
an  Englishman  from 
plans  of  his  own  design. 
The  sailboat  has  a 

length  over  all  of  68 
ft.,  breadth  14J  ft., 
while  the  keel,  which  is 
made  of  one  piece  of 
lead,  weighs  15  tons, 

lead  is  the  lower 
portion  shown  in 
photograph,  and 

measures  24  in.  wide  at 

the  middle  by  15  in. 
deep,  and  is  27  ft.  long. 

The 
dark 
the 

15  Tons  of  Lead  for  Keel 
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PHOTOGRAPHING  LIGHTNING 

The  season  of  thunder  storms  ,is  at 
hand,  and  anyone  with  a  camera  will 
find  the  photographing  of  lightning 
both  instructive  and  fascinating.  Some 
excellent  suggestions  are  made  by  Dr. 

after  the  wind  has  shifted  the  air  col- 
umn. Lightning  may  be  photographed 

in  the  daytime  by  using  -an  extremely 
deep  yellow  screen.  The  camera  should 
not  be  moved  during  the  flash ;  holding 
it  in  the  hands  will  not  yield  perfect 
results ;  it  must  be  rigid. 

Fig.  1-Zig-Zag 

Lockyer  in  the  Photographic  Journal, 
London.  He  divides  ordinary  lightning 
into  four  general  classes:  Stream, 
sinuous,  ramified,  and  meandering. 

The  photographing  of  lightning  is  a 
simple  matter.  The  lens  should  be 
focused  during  the  day  upon  a  distant 
object,  or  at  night  on  a  distant  lamp, 
and  the  baseboard  marked  if  necessary, 
so  that  the  lens  can  be  set  for  infinity 

at  a  moment's  notice  when  required. 
A  dark  night  is  best  for  the  purpose, 
and,  when  the  thunder  clouds  are  seen 
to  be  gathering,  the  camera  with  the 
plate  should  be  placed  in  position,  be- 

ing directed  to  the  point  where  the 
flash  is  expected,  the  slide  drawn,  the 
lens  uncapped,  and  the  instrument  al- 

lowed to  remain  until  a  flash  has  oc- 
curred. 

A  "Ribbon"  Flash 

Occasionally  one  flash  will  follow  an- 
other and  show  double  on  the  plate, 

producing  a  "ribbon"  or  "band"  flash. 
This  is  "caused  by  the  second  flash  fol- lowing the  same  heated  column  of  air, 

Fig.  3-Ramifled 

Thunder  travels  one  mile  in  about 
four  or  five  seconds;  by  counting  the 
seconds  between  the  flash  and  the  re- 

port the  distance  can  be  fairly  esti- 
mated. Some  flashes  descend  from  the 

cloud  to  the  earth,  and  others  ascend 
from  earth  to  cloud.  When  both  ends 

of  the  flash  are  included  in  the  photo- 
graph it  is  a  simple  matter  to  trace  the 

course.  This  method  can  only  be  used 
when  the  flashes  are  ramified.  A 
ramified  flash  resembles  a  river  with 
its  tributaries,  but  the  current  travels 
in  the  reverse  direction  to  the  river 

flow ;  the  lightning  commences  at  the 
estuary  end  of  the  main  trunk  and 
breaks  up  into  ramifications  as  it  pro- 

ceeds, so  that  when  two  images  of  a 
multiple  flash  are  on  the  plate  and  the 
ramifications  of  one  point  towards  the 
earth,  and  of  the  other  towards  the  sky, 
it  might  be  assumed  that  they  traveled 
in  opposite  directions. 

DIVORCE  BY  WIRE 

The  marriage  tie  is  only  a  "granny" 
knot  nowadays,  as  everyone  knows,  but 
a  Los  Angeles  lawyer  is  the  first  to 
untie  it  at  long  distance.  His  client, 
a  California  woman,  wished  to  enter  a 

cross-complaint  to  her  husband's  action 
for  divorce,  instituted  at  Chicago,  and 
the  lawyer  carried  on  the  proceeding 

by  telegraph,  regardless  of  a  bill  that- 
amounted  to  no  small  proportions. 

Fig.  2 -Sinuous 



POPULAR  MECHANICS  775 

RAILWAY  SCHOOL  ON  WHEELS 

The  increasing  complexity  of  mod- 
ern mechanism  demands  technical 

knowledge  as  well  as  intelligence  and 
faithfulness  on  the  part  of  employes, 
and  employers  are  adopting  various 
methods  for  supplying  this  need.  One 
of  the  best  of  these  is  a  school-car  fitted 

up  by  the  C,  B.  &  Q.  By.  for  the  in- 
struction of  its  trainmen  in  all  the  de- 

tails of  mechanism — and  operation  of 

class-room,  41  ft.  long,  and  containing 
folding  chairs  for  18  men.  In  front 
of  the  students  is  grouped  all  the  ap- 

paratus for  instruction,  and  the  large 
cut  presents  the  view  of  it  which  each 
one  has.  The  rows  of  rods  seen  on 

each  side  are  the  piston  rods  of  47 
freight  brake  cylinders,  each  8  by  12  in. ; 
36  being  Westinghouse  and  11  New 
York.     Notice  that  these  rows  con- 

This  Car  Contains  Brake  Equipment  of  47  Cars 

the  New  York  and  Westinghouse  brake 
systems,  of  electric  and  acetylene  train 
lighting,  and  of  air  signal  apparatus. 
All  this  is  so  skillfully  packed  into  one 
car  as  to  give  an  accurate  idea  of  the 
equipment  for  a  train  of  fourteen  60-ft. 
cars,  and  yet  everything  is  in  plain 
sight  of  each  member  of  the  class. 

The  car  is  designed  to  be  moved 
from  place  to  place  as  needed,  there- 

fore at  one  end  there  is  an  office  and 

sleeping  room;  at  the  other  end  is  a 
boiler  room,  with  coal  bin,  water  heater, 
etc.    Between  these  two  is  located  the 

verge  toward  the  rear,  so  as  to  bring 
each  into  plain  view  of  the  class.  Be- 

sides these  there  are  two  tender  brakes, 
10  by  12  in.,  and  two  driver  brakes 
10  by  10  in.,  all  Westinghouse,  and 
mounted  horizontally.  Of  these  one 
tender  brake  cylinder  is  seen  on  the  left 
of  the  picture,  bolted  to  a  swinging 
crane,  by  means  of  which  it  canv  be 
swung  out  from  the  side  of  the  car  into 
full  view.  Underneath  this  and  at- 

tached to  the  same  crane  is  a  row  of 

six  triple  valves  having  various  de- 
fects, any  one  of  which  may  be  turned 
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Sectional  Parts  of  Brake  System 

horizontally  and  connected  with  the 
cylinder  above  in  imitation  of  actual 
use  beneath  a  car. 

The  apparatus  in  the  middle  fore- 
ground can  be  swung  either  way  for  ex- 

planation of  sectional  parts  of  the  two 
systems.  Above  hang  14  handles  of 
signal  cords  of  the  air  apparatus,  one 
for  each  car  in  the  train. 

The  two  small  cuts  present  views  of 
the  same  portion  of  the  car,  taken  from 
opposite  directions.  It  is  the  portion 
which  is  seen  partially  on  the  right  of 
the  large  cut — a  bench  on  which  stand 
various  sectional  parts  for  detailed 
study  of  air-brake  and  steam-heat  appa- 

ratus, lubricators  and  injectors.  The 
car  is  equipped  with  electric  light  and 
acetylene  lighting.  Vertical  acetylene 
generators  appear  at  the  right  of  one 
of  the  small  cuts. 

MYSTERIOUS  DISAPPEARANCE 
EXPLAINED 

The  following  incident  forcibly  illus- 
trates how  unreliable  circumstantial 

evidence  may  be  :  Three  years  ago  a 
man  living  near  a  mill  at  Oakland, 
Iowa,  was  accused  of  stealing  25  bu.  of 
wheat  which  had  disappeared  mysteri- 

ously from  the  mill.  The  man  and  his 
friends  stoutly  asserted  his  innocence, 
and  the  prosecution  failed  for  lack  of 
evidence,  but,  of  course,  an  unpleasant 
cloud  rested  upon  his  name.  This  has 
now  been  happily  lifted  by  the  tearing 
down  of  the  old  mill,  which  revealed 

the  existence  of  a  forgotten  bin  con- 
taining the  25  bu.  of  wheat. 

In  mills  and  elevators  the  grain  bins 
are  built  in  rows,  open  at  the  top. 
When  the  grain  comes  up  the  elevat- 

ing trough  it  discharges  into  a  spout. 
This  spout  is  made  to  turn  so  as  to 
empty  into  any  bin  in  the  mill.  The 
turning  is  done  with  a  lever  on  the 
ground  floor,  attached  to  an  iron  rod 
which  extends  up  and  is  fastened  to 
the  discharge  spout.    The  operator  was 

Spout  Shifting  Machinery— Operated  from  the Ground  Floor 

careless  in  setting  his  lever  and  the 
grain  was  thus  run  into  the  bin  which 
was  out  of  service. 

From  Montreal  to  Winnipeg,  1,430 
miles,  is  the  greatest  distance  the 
human  voice  has  ever  been  transmit- 

ted. The  medium  was  a  copper  wire 

installed  by  the  Canadian  Pacific  Rail- 
road Company  for  their  telegraphone 

system,  by  which  a  telegraph  and  a  tele- 
phone message  can  be  transmitted  si- multaneously. 
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SHOP  INOTI 

Removing:  Mired  Traction  Engine 

Last  fall  while  moving  over  the  road 
with  a  traction  engine  we  encountered 
a  large  mud  hole  which  let  the  drivers 
sink  nearly  to  the  hubs.  It  would  have 
taken  all  the  horses  in  the  township  to 
move  the  engine  in  that  condition,  so 
after  experimenting  for  some  time  we 
finally  hit  upon  the  following  plan : 
First  we  fastened  a  piece  of  chain  to 
each  of  the  driving  wheels  and  laid  the 
chains  in  a  position  such  that  they 
would  wind  up  on  the  drivers  when 

Hub  Deep  In  the  Mud 

they  revolved.  Next  we  drove  a  strong 
stake  some  distance  ahead  and  fastened 
the  chains  to  the  stake.  The  engine 
was  then  started  and  the  drivers  wound 

themselves  up  in  the  chain,  thus  remov- 
ing the  engine  from  the  mud  hole. — 

Contributed  by  Axsel  Everson,  Penn 
Yan,  N.  Y. 

Circular  Glass  Cutter 

For  cutting  out  circles  of  glass  for 
headlights  or  other  purposes,  a  corre- 

spondent of  the  Electric  Traction 
Weekly  uses  a  device,  the  details  of 
which  are  indicated  in  the  drawing. 
This  consists  of  a  wooden  base  near  one 

end  of  which  is  pivoted  a  circular  rest 
for  holding  the  glass.  The  rest  is  14 
in.  in  diameter  and  is  made  of  cast 
steel  covered  with  leather.  The  dia- 

mond cutter  is  carried  on  the  end  of 
an  arm  which  slides  on  the  base  piece 
as  shown.    The  scale  permits  the  arm 

Circular  Glass  Cutter 

to  be  set  at  any  point  to  give  the  de- 
sired diameter  of  glass  disc. 

Corner  Design  for  Mosaic 

In  laying  ceramic  floors  the  tile  set- 
ter or  mosaic  worker  frequently  has  oc- 

casion to  cut  and  match  the  different 
design  sheets,  especially  in  laying  the 
border,  in  making  corners,  and  in  fill- 

ing in  recesses  in  the  floor  of  the  room. 
The  manner  in  which  this  cutting  is 
done  frequently  determines  whether  the 
finished  job  is  to  look  good  or  bad,  says 
Mantle,  Tile  and  Grate.  The  mitred 
corner,  as  shown  in  Fig.  1,  can  be 
executed  with  little  difficulty,  by  sim- 

ply cutting  the  margin  along  the  lines 

Corner  Design  for  Mosaic 
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here  indicated.  This  miter  is  sym- 
metrical, artistic  and  appropriate  to  the 

general  design.  Every  mosaic  worker 
should  know  how  to  improvise  this 
margin  corner  from  the  ordinary  plain 
sheets  of  broken  joint  mosaic.  Fig.  2 
illustrates  a  common  but  undesirable 

method  of  applying  a  broken  joint 
margin.  This  has  an  unfinished  and 
unsymmetrical  appearance,  which  is 
displeasing  to  the  eye. 
A  very  neat  corner  design  for  a 

border  is  shown  in  Fig.  3,  and  the 
manner  of  cutting  and  matching  the 
design  sheet  is  shown  in  Fig.  4.  By 

making  the  bevel  at  45°  and  omitting 
two  squares  at  the  outside  edge,  the 
design  in  the  border  will  be  made  con- 

tinuous, giving  the  pretty  effect  shown 
in  Fig.  3. 

 ♦  ♦  ♦  

Eed  aniline  ink  (except  eosine)  will 
be  removed  promptly  by  moistening 
with  95  per  cent  alcohol,  adding  acetic 
acid  drop  by  drop  till  the  stain  dis- 

appears. 

To  Fasten  a  Bolt  in  a  Brick  Wall 

When  an  expansion  bolt  is  not  avail- 
able an  ordinary  bolt  applied  in  the 

Ready  to  Pour 

manner  here  illustrated  will  prove 
equally  as  good,  if  not  better.  A  hole 
is  made  in  the  wall  and  roughly  under- 

cut as  shown.  A  lump  of  clay  is  then 
pressed  against  the  wall  in  such  a  man- 

ner that  the  bolt  will  be  held  in  the 

hole  in  the  proper  position.  An  open- 
ing or  gate  is  made  to  the  cavity,  which 

is  then  poured  full  of  melted  lead  or 

sulphur. — Contributed  by  H.  G.  L., 
Boston,  Mass. 

Measuring  the  Flow  of  Gas  from 
Wells 

trated 

is 
often 

In  order  to  estimate  the  number  of 

cubic  feet  of  gas  per  hour  that  flows 
from  a  well,  the  instrument  here  illus- 

used,  says  the  Well 
Drillers'  News.  In 
its  simplest  form 
this  instrument  con- 

sists of  a  bent  glass 
tube,  which  can  be 

made  in  any  labora- 
tory, with  a  wood  or 

cardboard  scale 
fastened  between  two 

of  the  legs  as  shown. 
Water  is  then  poured 
in  the  tube  until  the 
level  reaches  the  zero 

mark,  or  If  the  pres- 
sure of  the  gas  is 

unusually  high,  mer- 
cury is  used  in  the 

tube  in  place  of  water. 
The  long  leg  of  the  tube  is  then  held 

in  the  pipe,  as  near  the  center  as  pos- 
sible, and  the  difference  in  the  levels 

noted.  The  discharge  in  cubic  feet  per 
hour  can  then  be  obtained  by  consult- 

ing suitable  tables,  which  give  the  rate 
of  discharge  from  various  sized  pipes 
with  gas  under  different  pressures. 

Non=Corrosive  Soldering  Paste 

The  following  is  now  used  exten- 
sively in  electrical  work  as  a  flux  for 

soldering,  especially  of  copper  wires, 
and  wherever  no  acid  should  be  used. 
It  is  a  mixture  of  zinc  chloride  and 

some  grease,  such  as  petrolatum  (prac- 
tically the  same  as  vaseline,  but 

cheaper).  Make  the  zinc  chloride  by 
dissolving  zinc  in  strong  muriatic  acid, 
with  excess  of  zinc  to  neutralize  all 
acid.  The  solution  will  be  thick  and 
oily  and  is  to  be  mixed  thoroughly 
with  the  petrolatum  in  the  ratio  1  fl. 
oz.  to  1  lb.  This  makes  an  excellent 

soldering  paste  which  neither  spatters 
nor  corrodes. 
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Original  Frieze  Design-=London  Decorator 

Oil  to  Preserve  Ties 

The  experts  have  decided  that  heat 
and  moisture  when  present  at  the  same 
time  are  the  forces  which  cause  rail- 

road ties  to  decay.  Results  of  an  ex- 
periment begun  in  1902  have  just  been 

announced.  Pine  ties,  thoroughly  sea- 
soned, were  immersed  in  crude  Cali- 

fornia oil  heated  to  180°  and  subjected 
to  a  pressure  of  150  lb.  per  square 
inch.  The  ties  absorbed  from  four  to 

eight  gallons  each.  A  large  number 
of  these  ties  are  found  in  sound  condi- 

tion after  five  years  where  the  same 
quality  of  ties,  untreated,  lasted  only 
two  years. 

Device  for  Forming  the  Ends  of 
Springs 

Having  occasion  to  make  300  small 
helical  springs  I  consulted  Shop  Notes 
and  found  a  method  of  winding  them 
by  means  of  a  brace,  which  proved  very 

satisfactory.  As  an' exchange  for  this valuable  idea  I  send  the 

following  sketch  and 
description  of  a  device 
for  forming  the  ends, 
after  the  springs  are 
wound  and  cut.  A  piece 
of  iron  or  machine  steel 

is  bent  to  the  shape 
shown  in  Fig.  1  and 
drilled  at  A  with  a  drill 

having  the  same  diam- 
eter as  the  outside  diam- 
eter of  the  spring.  A  cold  chisel  is 

then  driven  in  the  crack  at  the  end 

until  the  jaws  are  spread  about  1/32 
in.  The  device  is  then  placed  in  a 
vise;  a  spring  is  inserted  in  the  hole, 
A,  and  by  means  of  the  forming  tool, 
Fig.  2,  the  end  of  the  spring  is  bent 
up  as  shown  in  Fig.  3.  The  operation 
is  thus  easily  and  accurately  per- 

formed and  my  300  springs  were 

quickly  finished. 
The  forming  tool,  Fig.  2,  is  made 

from  a  piece  of  f-in.  drill  rod,  A, 
slotted  at  B  by  means  of  a  hacksaw  and 
driven  into  a  file  handle,  C.  The  lower 
jaw,  D,  which  is  slightly  longer  and 
sharper  than  the  other,  is  inserted  in 
the  last  coil  of  the  spring  and  the 
handle  is  then  lifted  up  until  the  tool 
is  in  a  vertical  position.  This  forms 
the  end  successfully  without  spoiling 
the  other  coils  of  the  spring.  The 
springs  I  made  were  so  short  that  I 
found  it  better  to  cut  away  a  portion 
of  the  die  or  clamp  shown  at  B,  Fig.  1, 
in  order  to  get  hold  of  the  spring,  but 
this  would  be  unnecessary  when  form- 

ing the  ends  of  long  springs. — Contrib- 

uted by  A.  W.  Griggs,  955  Market  St., 
Kenosha,  Wis. 
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Pipe  Wrench  for  5oft  Pipes  and 
Hose 

To  make  a  wrench  for  gripping 
soft  pipes  or  rubber  hose  secure  a 
piece  of  heavy  clock  spring,  punch 
a   hole   in   each   end   and   rivet  to 
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 Light  and  Pocket  Size 

two  pieces  of  iron,  N  N,  about  4  in. 
long.  To  use  when  it  can  not  be 
gripped  tight  enough  by  hand,  place 
any  solid  object  between  ends  of  han- 

dles and  apply  monkey  wrench,  as 
shown.  It  is  light  and  small  and  may 
be  carried  in  pocket.  For  gripping 
small  pipes  or  hose,  wind  a  leather 
strap  about  the  pipe  and  grip  the 
strap. — Experimenter. 

Drying  Electric  Plant  After  Flood 

The  power  house  of  a  large  Eastern 
manufacturing  concern  was  recently 
flooded  with  water  to  a  height  sufficient 
to  cover  the  two  turbo-generators,  two- 
thirds  of  the  switch-board  and  a  large 
part  of  the  auxiliary  apparatus,  in- 

cluding the  exciter  units  and  the  con- 
denser pump  motors.  S.  L.  Sinclair 

and  E.  D.  Tyree,  who  were  called 
upon  to  get  the  plant  in  operation 
with  the  least  possible  delay,  tell  how 
they  did  so,  in  the  Electric  Journal. 

Upon  arriving  at  the  power  house 
it  was  found  that  the  employes  of  the 
local  company  were  attempting  to  dry 
out  the  generators  by  the  use  of  a 
steam  coil  enclosed  in  an  air  flue.  A 
blower  was  connected  at  one  end  of  the 
flue  and  the  other  end  opened  at  the 
generators  so  that  hot  air  could  be 
blown  tli rough  the  generator  windings. 
This  method   would  have  taken  an 

indefinite  time  to  dry  out  the  genera- 
tors. It  was  therefore  abandoned  and 

an  enclosure  of  sheet  iron  and  tin,  that 
was  found  around  the  works,  was  built 
up  around  the  generators.  Inside  of 
this  enclosure  were  placed  a  number  of 
charcoal  furnaces  made  of  powder 
kegs.  Thermometers  were  suspended 
near  the  generators  and  the  temper- 

ature inside  the  enclosure  was  main- 

tained at  85°  C. 
While  the  generators  were  being 

dried  by  this  process  a  small  hoisting 
engine  was  belted  to  a  20-hp.  motor 
for  use  as  an  exciter.  Arrangements 
were  also  made  with  the  local  railway 

company  to  furnish  500-volt  direct 
current  for  making  tests  of  insulation 
resistance.  Insulation  tests  were  made 
with  a  600-volt  direct-current  meter 
having  an  internal  resistance  of  85,000 
ohms. 

After  the  generator  had  been  drying 
for  36  hours  the  insulation  resistance 
was  about  half  the  normal  value.  The 

generator  was  then  started  on  a  short- 
circuit  heat  run,  and  at  the  expiration 
of  30  hours,  making  66  hours  in  all, 
the  readings  showed  that  the  insula- 

tion was  thoroughly  dry  and  the  gen- 
erator was  ready  to  go  into  service. 

The  second  generator  was  dried  in 
the  same  manner,  with  the  same  re- 

sults. The  motors,  exciters  and  switch- 
board were  dried  by  the  use  of  char- coal furnaces. 

Cure  for  Hot  Handle  on  Furnace 

Door 

Usually  there  is  nothing  to  assist 
the  fireman  to  open  the  doors  of  the 

furnace,  except  a 
■TTp — | — r  knob  which  is  always 

-  |     ]^        too  hot   to  handle, 
-  i        J\     writes  a  correspond- 

-  i  ij  ent  of  the  Engineers' -0  |  ■  JJ  Review.  In  my  plant 

^        !        :|g&    the    furnace  doors -  [  r  <r\  have  a  wooden  han- 
==Jil_i^JJ  die,  but  they  become 

so  hot  that  it  is  un- 
pleasant to  use  them.  To  assist  in 

opening  the  doors  I  have  attached  one 
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end  of  -a  chain  of  four  links  to  the 

handles,  and  to  the  other  end  attached 

a  ring,  as  shown.  When  a  door  is  to 

be  opened,  pull  on  the  ring  and  that 
is  all  there  is  to  it. 

Celluloid  Drawing  Templets  for 
Draughtsmen 

Table  of  Machine  Screw  Taps 

The  following  table  gives  the  sizes, 
in  fractions  of  an  inch,  of  ordinary 

machine  taps.  The  taps  are  all  desig- 
nated by  the  numbers  in  the  first  two 

columns.  Thus  a  No.  2  tap  is  called 
2—56;  a  No.  4,  4—36,  etc.,  except 
when  the  number  of  threads  is  not 
standard,  when  it  will  then  be  called 
by  the  number  in  the  first  column, 
followed  by  the  number  of  threads. 
Thus  a  No.  4  tap  with  42  threads  to 
the  inch  would  be  called  4 — 42,  etc. 

The  last  column  gives  the  size  of 
drill  to  use  with  any  standard  tap  to 
cut  perfect  threads.  In  practice  a 
drill  one  size  larger  is  often  used  to 
avoid  breaking  the  taps: 

Standard  Size  of  Drill  to 
Threads  to Diameter Drill  for 

No. the  inch About Tapping 
2 56 

3/32— 
No.  53 

3 48 
7/64— 
7/64+ 

48 
4 36 

43 
5 36 1/8  + 42 
6 32 9/64 33 
7 32 

5/32 
31 

8 32 11/64 
28 

9 30 
3/16— 

26 

10 24 3/16+ 
24 

11 24 13/64 
7/32 

21 
12 24 

17 
13 22 15/64 12 
14 20 

1/4  — 
6 

15 20 1/4  + 5 
16 18 17/64 3 
17 18 

9/32 2 
18 18 19/64 

15/64" 
19 18 

5/16 

1/4  " 

20 16 21/64+ 

n/64" 

22 16 11/32 

9/32" 

24 16 3/8 

19/64" 
26 16 25/64 

5/16" 

28 14 13/32 

21/64" 
30 14 7/16 

11/32" 

Draughtsmen  whose  work  requires 
duplicate  shapes  such,  as  gear-tooth 
curves,  switchboard  instruments  and 
the  like,  will  find  the  use  of  celluloid 
templets  a  great  convenience.  The 
celluloid  used  for  this  purpose  should 
be  quite  thin  (jq  in. 
is  thick  enough)  and 

should  be  transpar- 
ent. To  make  the 

templets  trace  off  di- 
r  e  c  1 1  y  from  the 
drawing,  using  a 

pair  of  well-sharp- 
ened dividers.  By  bearing  on  a  little, 

the  celluloid  will  be  scratched  deep 

enough  to  be  readily  broken,  thus  leav- 
ing a  clean,  sharp  edge  of  the  required 

shape. 

The  accompanying  sketch  shows  a 
templet  that  has  saved  much  time  and 
labor  in  our  draughting  office.  It  is 
used  for  drawing  standard  volt  meters 
and  ammeters  and  comes  in  very  handy 

when  making  drawings  of  switch- 
boards.— Contributed  by  Frederic 

Schaefer,  M.  E.,  American  Telegra- 
phone  Co.,  Wheeling,  W.  Va. 

Cheap  Die  Holder 

A  very  cheap,  but  efficient,  die  holder 
can  be  made  by  bending  the  ends  of' 
two  pieces  of  iron,  AA,  a  little  less 

than  45°  and  drilling  for  the  bolts, 
BB,  which  should  be  spaced  far  enough 
apart  to  allow  the  insertion  of  the 
largest  size  die. — Contributed  by  F.  G. 
M.,  San  Francisco,  Cal. 

A 
D  Mam 

A 

// 

A  Cheap  Die  Holder 



782 POPULAR  MECHANICS 

A  Home=Made  Drawing  Table 

Here  is  another  style  of  table,  ad- 
justable for  both  height  and  slant, 

which  presents  the  advantage  of  being 
made  easily  of  wood.    The  cut  needs  no 

Adjustable  Drawing  Board 

explanation.  Any  wood  may  be  used, 
but  some  hardwood  like  ash  or  maple 
for  the  supports  will  combine  lightness 
with  strength.  If  the  whole  is  fastened 

together  with  J  by  2-in.  stove  bolts,  in- 
stead of  nails,  it  can  be  taken  apart 

readily  and  packed  in  very  small  space. 
— Contributed  by  Fred  Eobihson,  Chi- 
cago. 

How  to  Manufacture  Metal  Polish 

Metal  polish  is  one  of  the  easiest 
things  in  the  world  to  manufacture, 
and,  as  the  cost  of  materials  is  little 
or  nothing,  the  profits  are  very  large. 
Take  any  quantity  of  yellow  or  blue 
clay,  perfectly  free  from  sand,  and 
allow  it  to  dry.  Pulverize  by  pounding 
it  and  run  through  a  flour  sieve,  or  a 
finer  sieve  if  one  is  available. 

To  5  lb.  of  this  sifted  clay  add  1  lb. 
of  sifted  wood  ashes  and  mix  to  a  very 
stiff  paste  with  a  solution  of  water  and 
lye,  in  the  proportion  of  1  gal.  of  water 
to  2  heaping  tablespoonfuls  of  lye. 
Spread  this  mixture  on  a  flat,  planed 
board  and  level  off  the  top  until  it  has 
a  uniform  thickness  of   about   1  in. 

When  it  has  become  set,  mark  it  off 
into  squares  about  2  in.  on  a  side  and 
cut  apart. 

To  use  this  polish,  scrape  off  a  little 
on  a  moist  cloth  and  rub  the  article 

to  be  polished,  thereby  giving  it  a  glit- 
tering, lustrous  shine.  To  my  own 

knowledge,  one  man  has  made  a  good 
living  making  and  selling  this  polish. 
If  the  material  is  sifted  carefully  in  the 
making  the  preparation  will  not  scratch 
the  finest  polished  surface. — Contrib- 

uted by  James  E.  Noble,  999  Queen 
St.,  West,  Toronto,  Ontario. 

Cementing  Iron  to  Stone 

Grind  brickdust  fine,  sift,  and  stir  it 
into  melted  rosin  to  form  a  putty- 

like substance,  which  runs  easily  while 
hot.  Set  the  iron  into  the  hole  in  the 
stone  and  pour  the  hot  putty  in  around 
it.  Push  bits  of  heated  brick  into  the 
mass,  smooth  off  and  let  cool.  This 
cement  is  not  affected  by  the  weather 
and  does  not  injure  the  iron,  but 
secures  it  firmly. 

Filing  Aluminum 

Aluminum  is  hard  to  finish,  but  I 
found  by  first  rubbing  the  file  on  an 
oil  stone  that  it  can  be  brought  to  a 

good  polish.  A  common  mill  file  is  the 
best.  ■ —  Contributed  by  Claire  Bird, 
Menominee,  Wis. 

To  Show  Working  of  Sight  Glass 

A  convenient  device  in  the  engine 
room  is  a  piece  of  tin  painted  white 

and  placed  behind 
the  sight  glass  of 
the  feed  cups  on  the 

engine.  Engineers 
know  how  difficult  it 

is  to  tell  just  how 
the  oil  cup  is  feeding,  especially  at 

night,  says  the  Engineers'  Review. With  the  white  showing  behind  the 

sight  glass  the  drops  of  oil  can  be  dis- 
tinctly seen  as  they  fall.  The  arrange- 

ment is  shown  in  the  cut,  where  the 
white  tin  is  marked  A. 
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How  to  Burn  Names  on  Brass 

Melt  some  white  wax  smoothly  and 
evenly  over  a  brass  plate  and  let  it 
harden.  With  a  point  needle  trace  the 
inscription  on  the  wax,  penetrating 
through  to  the  brass.  Apply  strong 
nitric  acid  to  the  design,  let  stand  60 
seconds  or  less,  then  wash  off  the  wax. 
Nitric  acid  requires  care  in  handling, 

as  it  destroys  whatever  it  comes  in  con- 
tact with.  It  is  well  to  practice  the 

process  on  old  brass  first. 

Spout  Knocker  for  Mill 

In  spite  of  good  arrangement  and 
size  of  spouts  they  will  choke  up.  A 
correspondent  of  the  American  Miller 
has  had  good  success  with  the  simple 

Clearing  Choked  Spout 

device  illustrated.  The  knocker  rests 
against  the  under  side  of  the  spout  and 
is  fastened  to  a  strong  band  spring 
which,  when  pulled  down  by  means  of 
a  cord  and  quickly  released,  strikes  a 
blow  on  the  spout,  which  releases  the 
contents. 

Sandpaper  Holder 

Workmen  who  use  sandpaper  much, 
especially  wood  polishers,  waste  a  great 
deal  for  want  of  a  good  holder  for  the 
sandpaper.  The  cut  shows  a  simple 
and  excellent  model  for  such  a  holder, 
which  almost  explains  itself.  The  edge 
of  the  wedge  should  be  slightly  rounded 

so  that  it  will  not  cut  right  through 

the  paper,  but  not  so  much  as  to  pre- 
vent getting  into  the  angles  of  the 

woodwork  to  be  polished.  Cut  your 
sandpaper  so  as  to  fold  over  both  sides 

Economical  Sandpaper  Block 

of  the  wedge  and  leave  sufficient  mar- 
gins to  turn  back  over  each  edge  of 

the  groove.  Draw  tight  and  screw  the 
clamp  into  place. 

Sawing  Steel 

Either  drive  your  saw  slowly,  25  ft. 
a  minute,  or  else  rush  it  up  to  2  miles 
a  minute,  which  will  heat  the  steel  so 
that  you  can  go  through  it  like  cheese. 
The  saw  may  or  may  not  have  teeth 
at  that  speed ;  it  will  cut  through  large 
I-beams  or  heavy  shafting  with  ease. 

Device  to  Prevent  Insects  in 

Poultry  Houses 

Take  a  piece  of  wood  of  suitable 
length  and  size  for  a  roost  and  plane 
a  groove  in  it  as  shown  in  the  cut. 
Fill  the  ends  of  the  groove  with  putty 
and  the  groove  itself  fill  with  any  good 
fluid  insecticide.  The  fumes  will  rise 

and  penetrate  the  feathers  of  the  fowls 

Fill  Groove  with  Insecticide 

and  kill  the  vermin.  Insects  will  not 

remain  long  on  the  bar.  One  filling  of 
the  groove  will  last  quite  a  long  time; 
when  refilling  first  clean  out  the  groove. 

— Contributed  by  "A  Reader." 
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Cutting  Belt  Holes  in  Floor 

When  drawing  board  and  instru- 
ments are  not  available  it  is  sometimes 

a  difficult  problem  to  cut  a  belt  hole  in 
a  floor  so  that  it  will  come  in  exactly 
the  right  place.     The  problem  here 

@  © 
"1  \ 

<  FLOOR               {  * 

\\  \ 
SMALL  HOLE 

M  ) 

Locating  Hole  in  Floor 

illustrated  is  one  that  confronted  a  cor- 
respondent of  the  National  Engineer, 

who  describes  its  solution  as  follows: 
The  machine  had  to  be  located  in  a 

place  where  there  was  barely  sufficient 
room  for  it,  and  the  power  to  drive 
was  to  be  taken  from  a  shaft  in  the 
room  below.  The  rotation  of  the  driv- 

ing shaft  was  such  that  we  must  use  a 
cross  belt  for  driving  the  new  machine. 

After  getting  the  machine  in  place 
and  line  and  leveled  up,  I  dropped  a 
plumb-bob  from  the  face  of  the  pulley 
on  the  machine  to  the  floor,  as  shown 
in  the  illustration.  A  hole  was  then 

bored  in  the  floor  at  the  point  indi- 
cated, which  gave  us  the  starting  point 

from  which  to  put  up  the  counter- 
shaft, which  was  easily  done. 

The  next  question  was  that  of  locat- 
ing the  belt  holes.  I  drew  a  sketch 

with  chalk  on  the  boiler  room  floor, 
making  all  the  dimensions  full  size. 
First,  was  the  thickness  of  the  floor, 
4  in.,  and  then  the  distance  from  the 
floor  to  the  center  of  the  shaft  on  the 

machine,  36  in.,  and  next  the  pulley  on 
the  machine,  24  in.,  and  the  counter- 

shaft pulley  of  12  in.  diameter. 
The  common  tangents  of  the  circles 

were  then  drawn,  thus   showing  the 

exact  position  of  the  belt.  Following 
out  this  plan  I  cut  the  belt  holes  and 
found  my  calculations  to  be  correct. 

Magic  Polishing  Cloths 

So-called  "magic"  polishing  cloths 
are  being  sold  at  25  cents  each.  The 
recipe  for  making  them  is  as  follows: 
Take  1  gal.  gasoline,  2  lb.  of  whiting, 
and  \  oz.  oleic  acid.  Mix  all  together 
and  shake  up  well.  Soak  pieces  of 
woolen  cloths  in  this  mixture,  wring 
them  out  and  hang  up  to  dry.  It  will 
be  found  that  this  will  place  a  fine 

gloss  on  any  polished  surface  or  silver- 
ware, etc.,  and  no  matter  how  soiled 

the  cloths  become,  they  will  not  dirty 
the  hands  or  lose  their  polishing  effi- 

ciency. Contributed  by  James  Elle- 
thorn,  Toronto,  Ont. 

Lifting  by  the  Head 

A  few  days  ago  I  saw  an  engineer 

trying  to  lift  the  cap  off  his  main  bear- 
ing with  a  rope  and  a  couple  of  pulleys 

which  he  had  rigged  up,  as  shown  in 
Fig.  1.  He  pulled  on  the  rope  at  A 
till  he  lifted  himself  clear  off  the  floor, 
but  could  not  raise  the  cap.  By  jerk- 

ing down  with  his  whole  weight  he 

Ineffectual  Easy 

could  just  jerk  up  the  cap  about  \  in., 
and  there  he  was  stuck.  After  he  had 

tugged  away  in  vain  for  a  while  I  sug- 
gested that  he  make  a  change  in  his 
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rig  and  attach  the  pulley  C  to  the  beam 
and  the  pulley  B  to  the  cap  and  then 
get  up  on  the  beam  himself  and  try 

pulling  up;  just  the  reverse  of  the  ar- 
rangement which  he  had-.  He  soon  had 

the  change  made  as  shown  in  Fig.  2, 
and  found  that  the  cap  came  up  easily. 
After  a  little  study  he  figured  that  he 
could  lift  half  as  much  again  by  the 
arrangement  in  Fig.  2,  as  by  the  ar- 

rangement in  Fig.  1.  That  engineer 
was  myself  and  I  am  learning  that  in 
working  about  machinery  one  can 
sometimes  lift  more  with  his  head  than 

with  his  hands. — E.  Manley  Orr,  in 
Canadian  Machinery. 

A  Common  Defect  in  Draughts 

Reamer  Holder 

One  of  the  best  and  simplest  ways 
of  holding  a  shell  reamer  for  use  in  a 

For  Accurate  Work 

lathe  is  by  using  a  "floating  reamer 
socket/'  as  it  is  sometimes  called.  It 
consists  of  an  arbor.  A,  one  end  of 
which  is  attached  to  a  socket  center, 
C,  and  the  other  to  the  reamer,  R.  The 
arbor  is  kept  from  turning  by  pins 
which  may  be  either  tapered  or  pro- 

vided with  heads  to  hold  them  in  place. 
The  arbor  should  fit  loosely  in  both 
reamer  and  center,  in  order  to  allow  a 
slight  amount  of  play  in  the  reamer. 
This  style  of  socket  is  used  in  all  our 
general  shop  work  and  is  the  simplest 
and  most  accurate  that  I  have  ever 

seen. — Contributed  by  E.  V.,  Menomo- 
nie,  Wise. 

A  cheap  and  easy  way  to  clean  the 
clock  is  to  saturate  a  little  cotton,  egg- 
size,  with  kerosene,  and  put  it  on  the 
floor  of  the  clock.  Shut  tight.  In  four 
days  the  works  will  be  as  clean  as  if 
new,  and  the  cotton  will  be  black  with 
the  particles  of  dirt  which  have  been 
loosened  by  the  kerosene  fumes. 

When  a  stove  doesn't  draw  properly the  trouble  can  often  be  found  where 

the  pipe  enters  the  flue.    The  pipe  is 

Remedy  for  Poor  Draught 

often  pushed  too  far  in,  thus  making 
the  space  at  the  end  so  small  that  the 
smoke  cannot  rise  naturally.  To  avoid 
this  a  correspondent  of  the  Metal 
Worker  bends  a  piece  of  sheet  iron  1 
in.  wide  and  5  or  6  in.  long,  so  that 

a  J-in.  edge  turns  over  the  bottom  side 
of  the  stove  pipe,  then  when  it  is 
pushed  into  the  chimney  far  enough 
the  other  end  of  this  piece  of  sheet 
iron  is  turned  down  against  the  side 
wall  to  prevent  the  stove  pipe  being 

pushed  in  too  far. 

Ventilating  a  Cold  Dry  Storage  Room 

The  most  effective  way  of  ventilat- 
ing a  room  for  cool  dry  storage  is  to 

lay  a  line  of  8-in.  drain  tile,  or  better, 
sewer  tile,  lengthwise  and  at  least  2  ft. 
below  the  bottom  of  the  room  in  the 

ground,  each  end 
provided  with  an elbow  and  riser 
terminating  just 
above  the  floor 
level.  From  one 
end  of  this  cold 

d  r  y  -  a  i  r  duct 
carry  up  above 
the  ridge  of  the 

barn  an  8-in.  galvanized  flue  provided 
at  the  top  with  a  revolving  funnel  30 
in.  in  diameter,  which  is  made  always 
to  face  the  wind  by  means  of  a  vane, 
the  whole  constructed  as  represented  in 
diagram.  With  such  an  arrangement 
as  this  the  wind  pressure  will  force  the 
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air  down  and  through  the  sub-earth 
duct  and  up  into  the  storage  room, 
making  it  dry  and  cool,  says  the  Rural 
New-Yorker.  At  the  opposite  end  of 
the  storage  room  from  that  where  the 
air  enters  an  8-in.  outlet  in  the  ceiling 
should  be  provided.  This  need  not  rise 
above  the  roof.  The  storage  room 
should  be  provided  with  a  cement  floor 
both  to  shut  off  dampness  from  below 
and  to  make  it  a  better  conductor  of 
heat,  thus  more  effectively  cooling  the 
room,  and  less  favorable  to  the  devel- 

opment of  molds. 

Insulation  Scraper 

A  good  one  can  be  made  from  thin 
steel,  spring  brass,  or  stiff  tin.  If  the 

latter,  the  edges 
should  be  turned 

over,  to  strength- 
en it.  A  good 

size  for  the 
scraper  is  2|  by 

14  in.  and  the  notch  should  be  about 
J  by  §  in. — Contributed  by  Geo.  W. 
Fry,  San  Jose,.Cal. 

How  to  Make  a  Drill  Gauge 

It  will  not  be  necessary  to  follow  any 
exact  dimensions  when  making  this 
gauge,  as  the  divisions  are  to  be  marked 
by  trial  with  actual  drills.  Simply 
measuring  the  distance  between  the 
bars  and  marking  accordingly  is  a  very 
poor  way  to  make  a  gauge,  because 
drills  are  manufactured  with  diameters 

slightly  less  than  the  nominal  size.  For 
instance,  the  actual  diameter  of  a  f-in. 
drill  is  somewhat  less  than  J  in.,  so 
that  if  the  graduations  on  the  gauge 
wrere  exact  dimensions  of  the  nominal 

sizes,  a  |-in.  drill  would  read  55/64-in. 
The  accompanying  sketch  shows  a 

form  of  gauge  which  is  very  accurate, 
convenient,  and  easily  constructed.  By 
making  a  more  gradual  taper,  greater 
accuracy  will  be  obtained  at  the  ex- 

pense of  a  reduction  in  range.  It  is  of 
the  greatest  importance  that  all  the 
pieces  be  fastened  together  in  such  a 
manner  that  there  will  be  no  movement 
at  the  joints,  and  if  necessary,  the 
joints  should  be  soldered  in  addition  to 
being  riveted.  The  material  for  this 
gauge  may  be  either  machine  steel  or 
tool  steel,  but  as  it  is  very  difficult  to 
harden  without  warping,  it  would  prob- 

ably be  advisable  to  construct  it  of  ma- 
chine steel. — Contributed  by  W.  J.  S., 

Emsworth,  Pa. 

Experience  With  a  Gas  Producer 
Engine  Plant 

[Extracts  from  paper  read  before  the  Ameri- 
can Street  Railway  Association  by  Paul  Win- 

sor,  of  the  Boston  Elevated  Railway.] 

"As  a  result  of  my  experience  with 
these  plants"  [one  is  a  700-kw.,  the 
other  a  975-kw.  station  feeding  trol- 

ley lines — Editor.]  "I  am  absolutely 
convinced  of  the  economy  and  re- 

liability of  a  gas-engine  power  station. 
The  fuel  consumption  will  be  about 
one-half  as  compared  with  a  steam 
plant,  running  less  than  1.5  lb.  to  1.75 
lb.,  according  to  the  load  factor  and 
almost  regardless  of  the  size  of  the 
plant,  as  against  3  to  4  lb.  in  similar 
steam  plants. 

"The  disadvantages  of  a  gas  power 
station  as  compared  with  a  steam  plant 
are  few.  The  gas-producing  portion  of 
such  a  station  is  simpler,  easier  to 
operate,  and  holds  its  efficiency  better 
than  a  steam  plant.  The  losses  from 
banking  fires  are  extremely  small,  and 
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the  plant  can  be  gotten  into  service 
much  quicker  than  can  a  steam  plant. 
It  is  our  practice  to  shut  down  at  11 

at  night  and  start  at  7  in  the  morn- 
ing. Fifteen  or  20  minutes  are  re- 

quired to  get  the  gas  plant  into  full 
operation,  while  of  course  with  a  boiler 
plant  it  takes  from  one  to  one  and  a 
half  hours  to  get  the  fires  into  first- 
class  shape.  The  ashes  have  to  be 
periodically  removed  from  the  pro- 

ducer. In  our  plant  this  has  to  be 
done  while  the  producers  are  out  of 
commission  and  takes  about  3  hours 
twice  a  week,  although  the  plant  can 
be  run  a  couple  of  days  longer  without 
cleaning,  if  necessary.  With  some 
forms  of  producers  the  cleaning  can  be 
done  while  the  plant  is  in  operation, 
but  I  have  had  no  experience  on  this 
point  as  yet,  as  our  second  plant,  which 
has  this  form  of  producer,  has  not 
been  in  continuous  operation.  The 
wet  and  dry  scrubbers  have  to  be 
cleaned  every  two  weeks,  but  this  work 
is  certainly  no  more  difficult  than  the 
work  required  around  a  boiler,  clean- 

ing soot  from  the  tubes  and  from  the 
soot  chambers. 

"An  ordinary  gas  man,  such  a  man 
as  would  be  considered  a  first-class 
fireman,  can  run  at  least  as  many 
horsepower  of  gas  producers  as  he  can 
of  boilers.  He  can  make  a  uniform 

grade  of  gas  and  will  get  regularly 
very  much  nearer  the  possible  efficiency 
from  the  gas  producers  than  from  the 

boilers." 

Cleaning  Zinc  Articles 

Make  a  paste  of  rye  bran  stirred  into 
boiling  water  and  add  a  handful  of 
silver  sand  and  a  little  vitriol.  Eub 

the  zinc  articles  with  this  paste,  rinse 
with  water,  dry  and  polish  with  a 
cloth. 

You  can  bleach  your  old  straw  hat 
by  washing  it  in  clean  water  and  then 
tying  it  inside  a'  barrel  and  turning 
the  barrel  down  with  its  open  end  over 
a  flat  stone.  On  the  stone  ignite  a  bit 
of  sulphur  and  let  the  hat  bleach. 

File  Sharpening  Machine 

It  would  seem  that  a  sand  blast  di- 
rected against  a  file  would  take  the 

sharp  edges  from  the  teeth,  but  instead 
the  files  are  sharpened  by  the  treat- 

ment. The  machine  here  illustrated 
is  constructed  on  this  principle.  It 
consists  of  a  sheet-metal  hood  with  an 
opening  in  front  for  inserting  the  file 
and  a  small  sand  blast  apparatus,  oper- 

ated by  compressed  air  or  steam. 
The  sharpening  process  will  be  clear- 
ly understood  from  the  sectional  view 

of  the  file  teeth  shown  in  Fig.  2  and 

Fig.  3 

For  Resharpening  Old  Files 

Fig.  3,  which  are  drawn  to  an  enlarged 
scale.  The  teeth  shown  in  Fig.  2  are 
those  of  a  new  file,  and  those  in  Fig.  3 
are  the  worn,  rounded  teeth  of  an  old 
one.  When  the  file  is  held  in  the  sand 

blast  the  teeth  are  cut  down,  as  indi- 
cated by  the  white  lines,  thus  replacing 

the  sharp  cutting  edges  and  making 
the  file  nearly  as  good  as  new.  The 
number  of  times  a  file  can  be  re-sharp- 

ened depends  upon  the  work  for  which 
it  is  intended  and  upon  the  cut  and 
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depth  of  the  teeth.  In  any  shop  where 
a  large  number  of  files  are  used  the  in- 

stallation of  a  file  sharpening  machine 
will  prove  a  good  investment. 

Shearing  Attachment  for  the  Lathe 

The  accompanying  illustration  shows 
a  rig  for  shearing  sheets  on  the  lathe. 
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Shearing  Attai  hment  for  the  Lathe 

It  consists  of  a  casting,  A,  bolted  to 
the  lathe  bed  and  having  a  boss  at 
the  outer  end  on  which  is  pivoted  the 
knife  or  shear,  0.  The  shear  side  of 
the  casting  is  faced  with  a  plain  steel 
strip  about  i  by  2  in.  section,  held  by 
fillister-head  screws,  and  set  at  a  slight 
angle  from  the  vertical,  says  the  Prac- 

tical Engineer,  so  as  to  provide  clear- 
ance without  the  necessity  of  grinding 

to  shape.  The  shear  blade,  C,  \  by  2 
in.,  is  slotted  for  a  crankpin,  D.  This 
crankpin  is  made  in  the  form  of  a 
headless  shouldered  stud  having  a 
screw  at  the  face-plate  end  which  is 
inserted  through  a  slot  in  the  face-plate 
and  held  by  a  nut  on  the  back  side. 

A  coil  spring,  N,  between  the  shear 
blade  and  stud  collar  keeps  the  blade 
in  close  contact  with  the  opposite  cut- 

ting edge.  The  action  of  the  shear  is 
obvious  and  needs  no  further  explana- tion. 

A  Magnetizing  Kink 

This  is  a  little  kink  which  may  be 
convenient  for  engineers  to  remember 
in  case  they  are  drilling  or  tapping 
out  a  hole  which  cannot  be  readily 
emptied,  says  a  correspondent  of  the 

Engineers'  Eeview.  The  other  day  I 
watched  an  erecting  man  who  was  em- 

ployed in  setting  up  a  new  engine.  In 
order  that  the  outer  bearing  should  not 
bind,  he  found  it  necessary  to  enlarge 
the  hole,  A.  In  chipping  out  the  hole 
to  make  it  fit  easy,  the  chips  of  course 
fell  to  the  bottom,  and  as  the  hole  had 
to  receive  a  pin  which  would  fit  into 
the  hole  its  full  length,  it  was  neces- 

sary that  these  chips  be  removed  in 
some  manner.  To  remove  the  babbitt 
casing  would  have  made  it  necessarv 
to  block  up  the  end  of  the  shaft  and 
remove  the  outer  pillow  block  in  order 
that  the  casing  might  be  turned  so  that 
the  chips  would  fall  out  of  the  hole. 

While  I  was  wondering  what  proc- 
ess would  be  employed  in  removing 

the  chips,  the  erecting  man  procured 

Removing  the  Chips 

a  file  and,  going  to  one  of  the  gen- 
erators which  was  in  operation,  mag- 
netized it.  It  was  then  an  easy  matter 

to  remove  the  chips  from  the  hole,  as 
shown  in  the  illustration. 

The  darkest  egg-stain  may  generally 
be  removed  from  silver  by  rubbing  it 
with  salt  on  the  end  of  the  finger. 
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Waterproofing  Concrete 

Treated  Blocks  Practically  Impervious  to  Water 

In  an  article  read  before  the  Detroit 

Engineering  Society  by  Clarence  M. 
Barber,  C.  E.,  the  problem  of  water- 

proofing concrete  was  discussed  in  de- 
tail, from  which  the  following  has  been 

condensed : 

Concrete  can  be  made  practically 
waterproof  by  making  the  aggregate  as 
dense  as  practicable  and  using  about 
one-half  as  much  cement  as  sand.  It 
is  also  claimed  that  a  little  thoroughly 
hydrated  lime  is  an  advantage.  In  the 
case  of  blocks,  however,  the  quantity  of 

cement  required'  for  a  2  to  1  mixture in  the  body  of  the  block  is  generally 
prohibitive  on  account  of  its  cost. 

The  most  recent  and,  we  believe,  the 
best,  method  is  to  make  the  body  of  the 
block  of  a  good  strong  concrete  with 
properly  graduated  sizes  of  pebbles  or 
broken  stone  and  sand,  together  with 
cement  enough  to  make  a  thoroughly 
strong  concrete  and  then  face  the  block 
with  a  thoroughly  dense  and  waterproof 
mixture  by  using  1  to  2  cement  and 
sand  and  1  per  cent  of  a  good  water- 

proof compound.  This  protects  not 
only  the  inside  face  but  the  entire 
block  and  practically  no  moisture  is 
absorbed  even  by  the  outer  face. 
A  glass  of  water  inverted  on  the 

face  of  such  a  block  will  hold  the  water 

for  weeks  with  practically  no  absorp- 
tion by  the  block.  The  writer  has  a 

glass  of  water  inverted  on  a  piece  of  a 
block  that  has  been  standing  four 
weeks.  About  one-third  of  the  water 
has  escaped  in  that  time.  On  an  ordi- 

nary clay  brick  the  water  passed  wholly 
out  of  the  glass  in  an  hour. 

In  a  well  equipped  concrete  block 
factory  the  freshly  made  blocks  are 
kept  for  a  time  in  rooms  where  the  at- 

mosphere is  saturated  with  moisture 
and  generally  a  sufficient  quantity  of 
steam  is  admitted  to  hold  the  moisture 

above  the  dew  point.  This  treatment 
gives  sharp,  hard  corners  and  edges  -to 
the  blocks,  and  together  with  a  little 
heat,  it  hastens  the  setting. 

Chimney  Brace 

One  of  the  simplest  and  strongest 
chimney  braces  consists  of  two  pieces 
of  angle  iron,  A  and  B,  drilled  to  re- 

ceive the  steel  rods,  C  and  D.  These 
can  be  fastened  to  the  house  in  any 
substantial    manner    and    should  be 
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Bracing  a  Chimney 

threaded  for  nuts  to  hold  the  angle 
irons  against  the  chimney. — Contrib- 

uted by  H.  L.  M.,  Philadelphia,  Pa. 

Easy  Way  to  Temper 

Probably  the  easiest  way  to  temper 
center  punches,  cold  chisels,  etc.,  is  -as 
follows :  Heat  the  tool  to  a  cherry  red 
and  dip  the  point  in  cold  water  about 
\  in.  Hold  in  this  position  for  about  3 
seconds  or  more,  depending  on  the  size 
of  the  tool,  and  then  remove.  Place  a 
little  clean,  dry  sawdust  on  the  cutting 
edge  and  wait  until  it  begins  to  turn 
black.  Then  plunge  the  entire  tool  in 
water  and  allow  it  to  remain  there  till 
cold. 

If  the  sawdust  turns  black  as  soon 
as  it  touches  the  steel,  it  shows  that 
the  point  was  not  held  in  the  water 

long  enough,  and  if  it  doesn't  turn 
black  at  all,  it  was  held  in  too  long.— 
Contributed  by  Geo.  A.  Lowell,  Chico, 
Calif. 
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Speed  for  Grain  Elevator  Cups 

In  order  for  the  cups  of  a  grain 
elevator  to  discharge  the  grain  freely 
in  the  spouts  at  their  head  the  wheel 
which  drives  the  belt  at  the  head 

should  run  of  following  speeds : 
Diameter  of  Revolutions 
head  pulley  per  minute 
24-in   40  per  min. 
30-in   3H  per  min. 
36-in   33  per  min. 
42-in.   32  per  min. 
48-in   30  per  min. 
54-in   28  per  min. 
60-in   25  per  miu. 
72-in   22  per  min. 
80-in   20  per  min. 

To  Mend  Bursted  Cold  Water  Pipes 

Get  five  or  ten  cents'  worth  of  gutta 
percha  chips  at  your  druggist's;  scrape 
bursted  place  about  one  inch  past  either 
end  of  burst;  burn  the  gutta  percha 
over  the  place  to  be  repaired  with  a  hot 
piece  of  iron  (a  stove  poker  will  do)  ; 
make  the  gutta  percha  about  J  in.  thick 
and  while  very  hot  wrap  tight  and 

closely  with  mason's  twine  and  fasten 
the  ends;  let  the  repaired  place  cool, 
and  turn  on  water  very  slowly,  giving 
the  gutta  percha  time  to  harden.  Do 
not  expect  to  get  good  results,  if  mend- 

ing pipes  larger  than  J  in.  or  above  a 
pressure  of  70  lb.  Eepairs  made  as 
above  must  not  be  made  where  ground 
will  come  in  contact  with  the  repaired 
place,  as  it  will  cause  the  twine  to  rot. 
I  have  used  the  above  method  with  ex- 

cellent results. — Contributed  by  A.  C. 
J.  Campbell,  Altoona,  Pa. 

Gilding  Iron  and  Steel  by  Dipping 

The  dipping  process  of  gilding  is 
not  very  durable,  but  may  sometimes 
be  found  suitable  for  iron  and  steel 

articles.  For  gilding  pin  heads,  use  a 
solution  of  gold,  chloride  in  potassium 
cyanide,  says  the  Keystone.  Stick  the 
points  of  the  pins  into  holes  in  a  thick 
sheet  of  zinc  and  hold  the  heads  for  a 
few  seconds  in  the  gilding  fluid. 

A  solution  of  gold  in  aqua  regia  to. 
which  soda  in  sufficient  quantity  to 

make  an  excess  of  this  latter  constitu- 
ent has  been  added,  is  used  for  steel 

pens,  which  may  be  dipped  entirely,  or 
only  the  points,  as  desired. 

For  coating  iron  or  steel  with  gold 

procure  crystallized  gold-and-sodium 
chloride  by  dissolving  gold  in  aqua 
regia,  evaporating  the  solution  to  dry- 

ness, mixing  with  an  equal  quantity  of 
salt,  dissolving  again  and  evaporating 
to  the  point  of  crystallization ;  dissolve 
the  gold-and-sodium  chloride  so  pro- 

cured in  three  or  four  volumes  of  wa- 
ter, shake  the  solution  with  ether,  al- 
low the  ether  to  evaporate  and  then 

apply  the  fluid.  This  coating  is  sus- 
ceptible to  a  high  polish.  Designs  may 

be  drawn  on  iron  or  steel  with  a  quill 
pen  dipped  into  the  fluid.  Or,  coat  the 
article  with  shellac,  make  the  design 
with  an  etching  tool,  dip  the  article  in 
dilute  sulphuric  acid  which  will  etch 
in  the  design,  and  then  dip  the  article 
into  the  gilding  fluid.  Remove  the 
shellac  by  a  treatment  with  strong  al- cohol. 

 ♦  •  ♦  ■ 

How  to  Draw  Pen  Lines 

As  a  rule  draw  pen  lines  from  top 
to  bottom,  diagonally  across  the  paper, 
beginning  at  the  upper  right  hand 
corner,  especially  long  sweeping  lines 
where  the  fore-arm  can  be  used  as  an 
axis,  the  entire  hand  swinging  freely 
and  with  a  rapid  movement.  When 
drawing  slow  lines,  where  much  care  is 
needed,  such  as  the  outlines,  etc.,  says 

Art  Students'  Magazine,  the  lines  are 
drawn  more  perpendicularly  and  with 
the  finger  movement,  that  is,  the  arm 
and  hand  remain  rigid  and  only  the 
fingers  move.  There  are  no  hard  and 
fast  rules  for  holding  or  using  a  pen; 
all  artists  do  not  work  in  the  same 

way,  but  the  above  points  will  help 
you.  Taken  altogether,  you  should  ac- 

quire an  easy  swing  to  your  strokes 
and  avoid  a  slow,  cramped  movement, 
but  this  easy  swing  must  come  from 
practice  and  confidence  gained  through 
knowledge. 

In  "inking  in"  a  drawing,  ordinarily 
start  at  the  upper  left-hand  corner  and 
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work  towards  the  lower  right-hand  cor- 
ner, thus  keeping  your  finished  work 

clean  and  always  before  your  eye.  Keep 
a  sheet  of  paper  or  a  clean  blotter 
under  your  hand  or  fingers;  be  careful 
not  to  allow  your  hand,  when  moist  or 
sweaty,  to  rest  on  the  paper  over  which 
you  have  not  worked,  as  this  will  make 

it  greasy  and  it  will  not  take  ink  read- 
ily. In  holding  and  turning  your 

paper  with  your  left  hand  (as  you 
should  in  finishing  a  drawing  with 

pen)  it  is  well  to  touch  it  only  with  the 
first  and  fourth  fingers,  or  the  thumb 
and  second  or  third  finger,  whichever 
vou  find  most  convenient. 

Short,  Accurate  Method  for  Securing 
Length  for  Belt 

When  it  is  not  convenient,  or  possi- 
ble, to  measure  with  line  the  required 

amount  of  belt  needed,  add  the  diam- 
eter of  the  two  pulleys  together,  divide 

the  result  by  2  and  multiply  the  quo- 
tient by  3-J.  Add  your  product  to 

twice  the  distance  between  the  shafts 
carrying  the  pulleys  and  your  length 
for  belt  is  found. 

Emergency  Repair  for  Broken  Ec» 
centric  Rod 

Recently  a  belt  run  off  the  flywheel 
of  a  small  upright  engine  and  jammed 
between  the  wheel  and  the  eccentric, 
breaking  the  eccentric  rod.  Repair  was 
made  as  shown  in  the  illustration,  says 

the  Engineers'  Review. 

Rod  as  Repaired 

Two  ̂ -in.  holes,  B  and  C,  were 
drilled  through  the  rod  A  and  a  lj-in. 
coupling,  D.  Pins  were  then  driven 
through  the  holes.     Babbitt,  E,  was 

then  poured  into  the  coupling.  This 
worked  well  for  several  weeks,  when  a 
new  rod  was  put  on. 

A  Wind  Curtain 

By  using  the  device  here  shown  an 
abundance  of  fresh  air  may  be  obtained 
without  the  objectionable  wintry  winds. 

Admits  Air  but  Prevents  Draughts 

It  is  very  simple  in  construction,  of 
practically  no  cost  and  easily  put  up. 
A  piece  of  burlap,  slightly  wider  than 
the  window,  is  sewed  at  the  top  and 
bottom  edges  to  form  casings.  Two 
pieces  of  curtain  rod  are  then  pushed 
through  the  casings  and  fastened  to 
the  window  frame  by  means  of  brass 
hooks.  The  hooks  should  be  placed  far 
enough  apart  to  hold  the  burlap  taut, 
the  upper  hooks  being  turned  up  and 
the  lower  ones  down. — Contributed  by 
a  reader. 

Files  clogged  with  tin  or  lead  will 
be  cleaned  by  a  few  seconds  in  strong 
nitric  acid.  For  iron  filings  use  blue 
vitriol,  rinse  in  water  and  dip  in  nitric. 
For  copper  or  brass,  use  nitric  several 
times;  for  zinc,  dilute  sulphuric  acid. 
After  any  of  these  treatments,  rinse  the 
files  in  water,  brush  vigorously  and  dry 
in  sawdust  or  by  burning  alcohol  on 
the  file. 
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How  to  Photograph  on  Apples 

That  the  skin  of  an  apple  is  sensi- 
tive to  the  action  of  sunlight  is  shown 

by  the  coloring,  especially  on  the  sunny 
side.  This  fact  suggested  a  happy  idea 
to  a  contributor  to  Camera  Craft,  who 
substituted  apple  skin  for  photographic 
printing  paper  in  the  following  man- 

ner :  Selecting  green  apples  which  grow 
red  in  sunlight,  he  covered  them  with 
black  paper  in  order  to  increase  the 
sensitiveness  of  the  apple  skin.  Ten 
days  later  he  removed  the  paper  and 
pasted  on  each  apple  a  film  negative, 
using  white  of  egg  as  the  best  ad- 

hesive.   To  keep  the  rest  of  the  apple 

green,  each  of  them  was  inclosed  again 
in  black  paper,  but  with  an  opening  cut 
opposite  the  picture.  The  resulting 
photograph  was  wonderfully  clear  and 
beautiful,  as  appears  in  the  cut. 

An  autograph  message  may  be  writ- 
ten on  thin  paper  and  printed  in  the 

same  way;  also  fern  leaves,  petals  of 
flowers,  and  many  other  subjects. 

Novel  Wireless  System 

The  illustrations  will  make  plain  a 
simple  and  inexpensive  apparatus  for 
wireless  telegraphy  by  which  I  have 
had  no  difficulty  in  sending  messages 
across  1|  miles  of  water  surface.  It  is 
so  simple  that  the  cuts  scarcely  need 
explanation.  In  Fig.  1  is  seen  the  send- 

ing apparatus,  consisting  of  a  40-cell 
battery  connected  with  two  copper 
plates  36  by  36  by  J  in.  The  plates 
are  separated  6  in.  by  a  piece  of  hard 
rubber  at  each  end. 
In  Fig.  2  are  seen  duplicates  of 

these  insulated  plates,  connected  with 
an  ordinary  telephone  receiver.  With 
this  receiver  I  can  hear  distinctly  the 
electric  signals  made  by  closing  and 
opening  the  Morse  key  in  Fig.  1  and  I 
believe  that  in  a  short  time  I  shall  be 

able  to  perfect  this  system  so  as  to 
send  wireless  messages  over  long  dis- 

tances. —  Contributed  by  Dudley  H. 
Cohen,  New  York. 

HARD   RUBBER  INSULATOR 

MORSE  KEY 

COPPER  PLATE  3*  SQUARD 

40  CELL  ACCUMULATOR 

HARD  RUBBER  INSULATOR 

TRANSMITTING  STATION. F,'g  I. 

TELEPHONE  RECEIVER 

COPPER  PLATES   AND  INSULATORS 
SAME  AS   FIG.  I 

RECEIVING  STATION. 
A/g  2. 
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A  Home=Made  Water  Motor 

By  Mrs.  Paul  S.  Winter 

In  these  days  of  modern  improve- 
ments, most  houses  are  equipped  with 

a  washing-machine,  and  the  question 
that  arises  in  the  mind  of  the  house- 

holder is  how  to  furnish  the  power  to 
run  it  economically.  I  referred  this 

question  to  my  husband,  with  the  re- 
sult that  he  built  a  motor  which  proved 

so  very  satisfactory  that  I  prevailed 
upon  him  to  give  the  readers  of  this 
magazine  a  description 
of  it,  hoping  it  may  solve 
the  same  question  for 
them. 

A  motor  of  this  type 
will  develop  about  \  hp. 
with  a  water  pressure  of 
70  lb.    The  power  devel- 

oped is  correspondingly 
increased  or  decreased  as 

the  pressure   exceeds  or 
falls  below  this.    In  the 
latter    case    the  power 
may    be    increased  by 
using  a   smaller  pulley. 
Figure    1  is  the  motor 
with  one  side  removed, 
showing  the  paddle-wheel 
in  position;  Fig.  2  is  an 
end  view;  Fig.  3  shows 
one     of     the  paddles; 
and    Fig.     4    shows    the  method 
of   shaping   the   paddles.    To  make 
the  frame,  several  lengths  of  scant- 

ling   3    in.    wide    by    1    in.  thick 
(preferably  of   hard  wood)    are  re- 

quired.   Cut  two  of  them  4  ft.  long,  to 
form  the  main  supports  of  the  frame, 
AA,  Fig.  1;  another,  2  ft.  6  in.  long, 
for  the  top,  B,  Fig.  1 ;  another,  26  in. 
long,  to  form  the  slanting  part,  C, 
Fig.  1 ;  and  another,  D,  approximately 
1  ft.,  according  to  the  slant  given  C. 
After  nailing  these  together  as  shown 
in   the   illustration,  nail    two  short 
strips  on  each  side  of  the  outlet,  as  at 
E,  to  keep  the  frame  from  spreading. 

Cut  two  pieces  30  in.  long.  Lay 
these  on  the  sides  of  the  frame  with 
their  center  lines  along  the  line  FF, 
which  is  15  in.  from  the  outside  top 

of  the  frame.  They  are  shown  in  Fig. 
2  as  GG.  Do  not  fasten  these  boards 
now,  but  mark  their  position  on  the 
frame.  Two  short  boards  1  in.  wide 

by  1  in.  thick  (HH,  Fig.  2)  and  an- 
other 1  in.  by  1%  in.  (I,  Fig.  2)  form  a 

substantial  base. 
Cut  the  wheel  from  sheet  iron  TV 

in.  thick,  24  in.  in  diameter.  This 
can  be  done  roughly  with  hammer  and 
chisel  and  then  smoothed  up  on  an 
emery  wheel,  after  which  cut  24  radial 
slots  f  in.  deep  on  its  circumference 
by  means  of  a  hacksaw.    On  each  side 

Details  of  Home-Made  Water  Wheel 
of  the  wheel  at  the  center  fasten  a 

rectangular  piece  of  J-in.  iron  3  by  4 
in.  and  secure  it  to  the  wheel  by  means 
of  four  rivets;  after  which  drill  a  f-in. 
hole  through  the  ex,act  center  of  the 
wheel. 

Cut  24  pieces  of  1/32-in.  iron,  1^ 
by  2^  in.  These  are  the  paddles. 
Shape  them  by  placing  one  end  over  a 
section  of  1-in.  pipe,  and  hammer  bowl- 
shaped  with  the  peen  of  a  hammer,  as 
shown  in  Fig.  4.  Then  cut  them  into 
the  shape  shown  in  Fig.  3  and  bend 
the  tapered  end  in  along  the  lines  JJ, 
after  which  place  them  in  the  slots 
of  the  wheel  and  bend  the  sides  over  to 

clamp  the  wheel.  Drill  J-in.  holes 
through  the  wheel  and  sides  of  the  pad- 

dles and  rivet  paddles  in  place.  Next 
secure  a  f-in.  steel  shaft  12  in.  long 
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to  the  wheel  about  8  in.  from  one 

end  by  means  of  a  key.  This  is  done 
by  cutting  a  groove  in  the  shaft  and  a 
corresponding  groove  in  the  wheel  and 
fitting  in  a  piece  of  metal  in  order  to 
secure  the  wheel  from  turning  inde- 

pendent of  the  shaft.  Procure  two  col- 
lars or  round  pieces  of  brass  (KK, 

Fig.  2)  with  a  f-in.  hole  through  them, 
and  fasten  these  to  the  shaft  by  means 
of  set  screws  to  prevent  it  from 
moving  lengthwise. 

Make  the  nozzle  by  taking  a  piece  of 
-|-in.  galvanized  pipe  3^  in.  long  and 
filling  it  with  babbitt  metal ;  then  drill 
a  i3t;-in.  hole  through  its  center.  Make 
this  hole  conical,  tapering  from  T%  in. 
to  a  full  \  in.  This  is  best  done  by 
using  a  square  taper  reamer.  Then 
place  the  nozzle  in  the  position  shown 
in  Fig.  1,  which  allows  the  stream  of 
water  to  strike  the  buckets  full  in  the 
center  when  they  reach  the  position 
farthest  to  the  right. 

Take  the  side  pieces,  GG,  and  drill 
a  1-in.  hole  through  their  sides  cen- 

trally, and  a  ̂ -in.  hole  from  the  tops 
to  the  1-in.  holes.  Fasten  them  in 
their  proper  position,  with  the  wheel 
and  shaft  in  place,  the  shaft  project- 

ing through  the  holes  just  mentioned. 
Now  block  the  wheel;  that  is,  fasten 
it  by  means  of  wedges  or  blocks  of 
wood  until  the  shaft  is  exactly  in  the 
center  of  the  inch  holes  in  the  side 

pieces.  Cut  four  discs  of  cardboard  to 
slip  over  the  shaft  and  large  enough 
to  cover  the  inch  holes.  Two  of  these 
are  to  be  inside  and  two  outside  of 

the  frames  (one  to  bear  against  each 
side  of  each  crosspiece).  Fasten  these 
to  the  crosspieces  by  means  of  tacks 
to  hold  them  securely.  Pour  melted 
babbitt  metal  into  the  ̂ -in.  hole  to 
form  the  bearings.  When  it  has 
cooled,  remove  the  cardboard,  take 

down  the  crosspieces,  and  drill  a  1-in. 
hole  from  the  top  of  the  crosspieces 
through  the  babbitt  for  an  oil-hole. 

Secure  sufficient  sheet  zinc  to  cover 
the  sides  of  the  frame.  Cut  the  zinc 
to  the  same  shape  as  the  frame  and 
let  it  extend  down  to  the  crosspieces 
EE.  Tack  one  side  on.  (It  is  well  to 
tack  strips  of  heavy  cloth,  burlap  will 

do,  along  the  edges  under  the  zinc  to 
form  a  water-tight  joint.)  Fasten  the 
crosspiece  over  the  zinc  in  its  proper 
position.  Drill  a  hole  through  the 
zinc,  using  the  hole  in  the  crosspiece 
as  a  guide.  Then  put  the  wheel  in  a 
central  position  in  the  frame,  tack  the 
other  side  piece  of  zinc  in  place  and 
put  the  other  crosspiece  in  place.  Place 
the  two  collars  mentioned  before  on  the 

shaft,  and  fasten  so  as  to  bear  against 
the  crosspieces,  in  order  to  prevent  the 
wheel  and  shaft  from  moving  sidewise. 
If  the  bearings  are  now  oiled,  the  shaft 
should  turn  easily  and  smoothly. 
Fasten  a  pulley  4  or  6  in.  in  diameter 
to  the  longest  arm  of  the  shaft. 

Connect  the  nozzle  to  a  water  faucet 

by  means  of  a  piece  of  hose;  place  the 
outlet  over  a  drain,  and  belt  the  motor 
direct  to  the  washing-machine,  sewing- 
machine,  ice-cream  freezer,  drill  press, 
dynamo  or  any  other  machinery  re- 

quiring not  more  than  \  hp. 
This  motor  has  been  in  use  in  our 

house  for  two  years  in  all  of  the  above 
ways,  and  has  never  once  failed  to  give 
perfect  satisfaction.  It  is  obvious  that, 
had  the  wheel  and  paddles  been  made 
of  brass,  it  would  be  more  durable,  but 
as  it  would  have  cost  several  times  as 

much,  it  is  a  question  whether  it  would 
be  more  economical  in  the  end.  If 

sheet-iron  is  used  a  coat  of  heavy  paint 
would  prevent  rust  and  therefore  pro- 

long the  life  of  the  motor.  The  motor 
will  soon  pay  for  itself  in  the  saving 
of  laundry  bills.  We  used  to  spend 
from  50  cents  to  $1  a  month  to  have 

just  my  husband's  overalls  done  at  the 
laundry,  but  now  I  put  them  in  the 
machine,  start  the  motor,  and  leave 
them  for  an  hour  or  so.  At  the  end 
of  this  time  they  are  perfectly  clean, 
and  I  have  noticed  that  they  wear 
twice  as  long  as  when  I  sent  them  to 
the  laundry. 

 ♦  •  ♦  

A  brilliant  polish  may  be  given  to 

tarnished  nickel  by  immersing  in  alco- 
hol and  2  per  cent  of  sulphuric  acid 

from  5  to  15  seconds.  Take  out,  wash 

in  running  water,  rinse  in  alcohol,  and 
rub  dry  with  linen  cloth. 
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Barrel  Stave  Hammock 

A  hammock  made  of  barrel  staves 
is  more  comfortable  than  one  would 

think,  considering  the  nature  of  the 
material  employed  in  making  it.  Good 
smooth  staves  should  be  selected  for 
this  purpose,  and  if  one  cares  to  go  to 
a  little  trouble  a  thorough  sandpaper- 

ing will  make  a  great  improvement. 
Cut  half  circles  out  of  each  stave,  as 
shown  at  AA,  and  pass  ropes  around 
the  ends  as  shown  at  B.  When  finished 
the  weight  will  then  be  supported  by 
four  ropes  at  each  end,  which  allows 
the  use  of  small  sized  ropes,  such  as 
clothes  line.    A  hammock  of  this  kind 

Cheap  and  Comfortable 

may  be  left  out  in  the  rain  without  in- 
jury.—Contributed  by  H.  G.  M.,  St. 

Louis,  Mo. 

Iron  rust  may  be  taken  out  of  mus- 
lin or  linen  goods  by  wetting  with 

lemon  juice  and  salt  and  exposing  to 

sunlight.    If  at  first  you  don't  succeed 
try  again. 

A  Mechanical  Card  Trick 

The  following  mechanical  card  trick 
is  easy  to  prepare  and  simple  to  per- 

form : 

First,  procure  a  new  deck,  and  divide 
it  into  two  piles,  one  containing  the 
red  cards  and  the  other  the  black  ones, 
all  cards  facing  the  same  way.  Take 
the  red  cards,  square  them  up  and  place 
in  a  vise.  Then,  with  a  plane,  plane  off 
the  upper  right  hand  corner  and  lower 
left  hand  corner,  as  in  Fig.  1,  about 
TV  in. 
Then  take  the  black  cards,  square 

them  up,  and  plane  off  about  TV  in.  on 
the  upper  left  hand  corner  and  lower 
right  hand  corner,  as  in  Fig.  2. 

Next  restore  all  the  cards  to  one 

pack,  taking  care  to  have  the  first  card 
red,  the  next  black,  and  so  on,  every 

A 

♦ 

A 

* 

V 

Fig.l 
Fig.2 

Mechanical  Card  Trick 

alternate  card  being  the  same  color. 
Bend  the  pack  so  as  to  give  some  spring 
to  the  cards  and  by  holding  one  thumb 
on  the  upper  left  hand  corner  all  the 
cards  will  appear  red  to  the  audience; 
place  thumb  in  center  at  top  of  pack 
and  they  will  appear  mixed,  red  and 
black ;  with  thumb  on  upper  right  hand 
corner  all  cards  appear  black.  You 

can  display  either  color  called  for. — 
Contributed  by  Kalph  Gingrich,  Chi- 
cago. 

To  Explode  Powder  with  Electricity 

A  1-in.  hole  was  bored  in  the  center 

of  a  2-in.  square  block.  Two  finishing 
nails  were  driven 

in,  as  shown  in 
the  sketch. 

These  were  con- 
nected to  termi- 

nals of  an  induc- 
tion coil.  After 

everything  was 

ready  the  pow- 
der was  poured 

in  the  hole  and  a  board  weighted  with 
rocks  placed  over  the  block.  When  the 
button  is  pressed  or  the  circuit  closed 
in  some  other  way  the  discharge  occurs. 
The  distance  between  the  nail  points — 
which  must  be  bright  and  clean — should 
be  just  enough  to  give  a  good,  fat 
spark. — Contributed  by  Geo,  W.  Fry, 
San  Jose,  Cal, 
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PICNIC  DINING  OUTFIT 

The  illustration  shows  a  dining  outfit 
much  used  in  England;  and  containing 
equipment  for  four  persons.  The  tea 
kettle  is  heated  by  an  alcohol  lamp; 

A  Complete  Set 

there  are  also  boxes  for  bread,  tea, 
sugar,  and  a  nest  of  four  drinking 
horns.  There  are  two  flasks,  one  for 

milk  and  the  other  for  wine ;  cups,  sau- 
cers and  plates  of  the  best  quality 

enamel ;  serviettes  and  matchbox. 
Large  jars  are  included  for  butter  and 
preserves,  and  smaller  for  mustard, 
pepper  and  salt.  The  case  is  18  in. 
long  by  13  in.  deep  and  sells  complete 
for  $50. 

 ♦  •  ♦  

SAfETY  PLUG  FOR  SMALL  BOATS 

All  life  boats  and  ships'  small  boats 
have  a  small  hole  in  the'  bottom  to  al- 

low water  to  run  out  after  washing.  A 
wooden  plug  is  provided  to  close  the 

hole  when  boat  is 
used.  Frequently  the 

plugs  are  lost  when 
the  boats  are  seldom 
used,  and  at  other 
times  they  come  out 
and  allow  the  boat  to 
fill   when  launched. 

Cap  Unscrewed        Qnly  recently  ̂   Qne of  the  stations  in  the  Philippines  a 
small  boat  with  American  soldiers  was 

crossing  a  bay  when  the  plug  came  out 
and  could  not  be  found.  As  the  boat 

was  rapidly  filling  the  officer  ordered 
one  of  the  men  to  close  the  hole  with 

his  forefinger,  which  he  did.  Before 
reaching  the  shore  a  small  shark  came 
up  under  the  boat  and  bit  off  the  pro- 

truding end  of  the  man's  finger. 
The  new  automatic  plug  illustrated 

is  always  in  working  order,  requires  no 
attention,  cannot  get  lost,  and  lets 
water  out  but  prevents  it  entering  a 
boat.    The  ball  is  rubber. 

400=LB.  VACUUM  KILLS 

A  vacuum  pressure  of  400  lb.  to  the 
square  inch  drew  practically  every  drop 

of  blood  from  the  body  of  W.  D.  Hun- 
ter, an  engineer  in  one  of  the  Chicago 

packing  houses,  and  was  the  cause  of  a 
most  unusual  form  of  death.  Hunter 

had  gone  to  repair  a  tank  used  in  the 
refrigerating  process,  had  evidently 
slipped  and  one  leg  was  drawn  into  the 
pipe,  where  it  was  held  fast  by  the 
enormous  suction.  When  discovered  by 
his  helper  only  a  few  minutes  after  the 
accident  the  body  was  shriveled,  abso- 

lutely white,  and  cold. 

PHONOGRAPH  BURGLAR  ALARM 

Many  people  in  Paris  are  putting  in 
a  new  burglar  alarm  consisting  of  a 
phonograph  with  electric  attachment 
to  every  door  and  window.  If  either 
is  opened,  voices  begin  shouting  in 

every  room  of  the  house,  "Help !  Help ! 
Police  !  Thieves  !  Murderers  !"  and  keep 
it  up  for  ten  minutes  without  a  break. 
At  the  same  time  the  apparatus  sends 
in  an  alarm  to  the  nearest  police 
station. 

Copperas  and  nut-gall  inks  can  be 
removed  by  strong  oxalic  acid,  followed 

by  pure  water  and  frequent  applica- tion of  clean  blotters.  For  most  other 
black  inks  use  a  weak  solution  of 
chlorinated  lime,  followed  by  acetic 
acid  and  water,  and  frequent  blotters. 
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VIr.  Edison  says: 

yl  want  to  see  a  Phonograph 

in  every  American  home 

HERE  is  the  "King  of  Entertainers/ ' 
the  EdVson  Phonograph  just  as  you 
receive  it  for  a  free  trial  in  your  own 

home — records  and  all.  An  extremely  short 
trial  will  convince  you  that  you  have  been 
without  a   phonograph   too  long  already. 
The  perfect  naturalness  of  vocal  and  instru 
mental  reproduction  on  the  new  style 
1907  model  Edison  Outfit  has 
prised  and  pleased  even 
the  most  critical  judges. 

An  Offer  open 

to  every  respon- 
sible  person. 

FREE  TRIAL! 

No  Money  Down  — No  C.  O.  D.  —  No  Guarantee 
While  this  offer  lasts  we  will  sendlto  any  reliable  person  livii  i  any  place  in  the  United  States  a  Genuine  Edison 
Phonograph  and  one  dozen  Gold-Moulded  Records  for  a  FREi^  TRIAL  lasting  two  entire  days.  If  after  the  free 
;rial  you  do  not  care  to  keep  the  instrument  send  it  back  at  our  expense.   But  we  are  confident  that  this  sweet 

toned,  perfect  instrument  with  the  intensely  human  voice  and  the 
ringing  clearness  of  a  bell  will  win  your  heart  as  it  has  won  the 
heart  of  one  million  (1,000,000)  other  people. 

Entertainment  for 

the  Home  I 
jHERE  Is  always  something  to  turn 

to  for  a  session  of  fun  and  pleasure 
when  an  Edison  Phonograph  is  in 
the  house .  You  may  have  any  kind 

of  entertainment  you  desire  right  in  your 
own  parlor.  You  may  have  a  piano  recital 
with  all  of  the  wonderful  technique  and 
execution  of  the  most  renowned  pianists, 
band  recitals,  orchestral  selections,  grand 
operas,  vaudeville  skits,  black  face  comedy, 
monologues  from  the  best  known  mono- 
loguists,  whistling  solos  and  selections  on 
the  violin,  banjo,  guitar  or  mandolin. 
There  is  always  the  most  perfect  harmony 
of  sound  given  by  the  Edison.  Music 
critics  have  bowed  down  before  the  mar- 

velous Edison  and  have  stated  that  they 
would  rather  hear  a  Sousa  band  selection 
from  the  horn  of  an  Edison  Phonograph 
than  to  be  in  the  hall  with  the  musicians. 

$2
 

.00  a  Month 
buys  the  most  perfect 
of  all  Phonographs  — a   genuine  Edison. 

$3.50  a  month  for  the  fine,  excellent  Edison  Outfit  No 
For  cash  In  full:  Many  cash  buyers  are  taking  advantage  of  the  : 
trial,  but  we  cannot  allow  a  discount  for  cash  as  we  have  already 
lowed  the  rock-bottom  price  to  those  who  buy  on  time. 

Edison  Catalogue 

on  Request 

Just  cut  out  or  tear  out  this  coupon,  sign  your 
name  and  address  plainly  and  mail  to  us.  We 
•will  send  you  by  return  mail  the  elaborate Edison  Phonograph  catalog  with  a  com- plete description  of  all  the  Edison  Ma 
chines.  This  catalog  is  the  most  exten 

F.K.Babson Edison  Phono- Dlstrihra. 
Edi»»n  Building 

Suite  U9Y,  Chicago 
Without  any  obli- gations to  me  piease send  me  your  complete of  Edison  Gem, 

Edison  Standard,  Edison me  and  Edison  Triumph 
sive  booklet  on  phonographs  issued.         ̂ „.Pho„noeraPns,  free  ̂ lr(ru]ar8  °j ™iw  Special  Edison  Outfits  and It  tells  you  all  about  the  interesting 
machines,  about  Mr.  Edison  ai about  the  struggles  of  the  in ventor  before  he  gave  the 
perfected  Edison  Phon 
graph  to  the  world.  With the  catalog  we  send list  of  thousands  of records.    Sign  the  y  Address 
coupon  right  now 

complete  catalog  of  Edison  gold moulded  records,  all  free,  prepaid. 

No  letter  nece««ary;  jupt  send  the  coupon. 
Please  Mention  Popular  Mechanic^ 
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f)AAA     CLEAR  PROFIT 
tP^Vf  Vf  Vf«  EACH  YEAR 

CLEANING  HOUSES  BY  MACHINERY 

now  being  made  by  many  operators  of  our  wagons.  Machines  in  over 
200  towns,  some  clearing  $5000  per  year,  and  we  can  prove  it.  Pays  in 
towns  of  from  5000  population  up.  Amount  of  investment  necessary, 
from  $2500  to  $5000.    Catalogue  on  Request. 

We  make  the  most  efficient  stationary  cleaning  systems  for  Hotels, 
Residences,  Hospitals,  Office  Buildings,  etc.    Send  for 
estimate  and  booklet  regarding  plant  for  your  Building  or  Residence. 

We  own  the  patents  and  are  prosecuting  all  infringers. 

Gen'l   Compressed   Air   and   Vacuum    Machinery  Co. 
4452=A  Olive  St.,   St.  Louis,  Mo. 

THE  MACHINE  THAT 
MAKES  THE  MONEY 

How  to  Become  Independent 

Be  the  First  in  Your 
Own  Town  to  Have 

a  GUESSER 
NO  PUBLIC  PLACE  OR  RESORT 

COMPLETE  WITHOUT  ONE 

Others  have  become  rich  op- erating our  machines  why  not 
you?  Suppose  you  bought  one Guessing  Scale  at  $100,  placed  it  in  a 
hotel,  cafe  or  resort,  gave  the  propri- etor 25  per  cent  of  the  gross  receipts, which  run  from  $8.00  to  $50.00  a  month, 
and  with  your  share  bought  more  scales. 
Say  you  only  bought  one  the  first  year, two  the  second,  four  the  third,  eight 
the  fourth  and  sixteen  the  fifth  year, 
you  would  have  thirty-two  scales  in operation,  worth  $3,200,  besides  a handsome  profit  for  the  work  done. 
The  first  years  you  could  look  after  the scales  during  spare  time. 

Can  you  invest  $100  in  any  business 
that  will  multiply  as  rapidly?  We  an- 

swer "No."  But  suppose  you  invest $1,000  the  first  year  and  multiply  your scales  at  the  same  ratio,  you  would 
have  320  scales  worth  $32,000  and  an  in- 

come of  over  $10,noo  a  year,on  an  orig- 
inal investment  of  $f,000.  These  fig- ures are  conservative.  We  can  prove 

it.  Special  prices  and  terms  in  lots  of ten  or  more. 
Write  for  illustrated  catalog. 

We  are  Originators,  Inventors  and  Manu- facturers if  all  kinds  of 
Coin  Operating  Machines 

WATLING  MFG.  CO. 
149-157  oackson  Blvd.,  Chicago,  III. 

AGENTS  WANTED 

ALIVE  UNDER  25  TONS  FOR  A  DAY. — A  feeble  call 
for  help  from  the  bottom  of  a  25-ton  carload  of  coal 
startled  the  workmen  at  Escanaba,  Mich.,  recently.  The 
man  was  quickly  dug  out,  badly  injured  both  internally 
and  externally,  but  he  may  recover.  Shooting  the  coal 
chute  at  the  dock,  he  had  gone  into  the  car  head  first, and  the  coal  had  piled  on  top. 

THIS  DOG  A  RAILROADER. — I  once  was  acquainted  with 
a  dog,  writes  a  correspondent  in  the  Locomotive  Engineer, 
which  had  a  partiality  for  riding  on  locomotives,  and  he 
rambled  at  will  over  all  the  railways  in  Great  Britain, 
taking  free  rides  upon  the  engines.  This  dog  displayed 
strange  likings  and  antipathies.  He  never  rode  farther 
than  over  one  division"  on  an  engine,  and  when  he  had settled  upon  going  to  some  particular  point  he  knew  which 
engine  would  take  him  there. Sometimes  he  would  visit  about  a  station  or  town  for 
a  day  or  two,  then  he  would  start  upon  his  travels  again. 
One  day  he  was  waiting  at  Carlisle  for  a  train  to  come  In 
and  he  happened  to  be  sitting  with  his  tail  across  the  rati 
where  a  passenger  train  was  standing.  The  train  moved 
on  quietly  and  cut  off  Jack's  tail.  He  took  it  as  a  per- sonal outrage  and  never  was  seen  in  Carlisle  afterward. 
When  Jack  made  up  his  mind  to  take  a  ride,  be  gener- ally waited  on  the  platform,  near  the  water  column,  until 

an  engine  came  up.  Then  he  would  look  carefully  at  the 
enginemen,  and  if  one  was  red  haired  he  moved  away.  He 
was  never  known  to  ride  with  a  red  haired  person.  lie 
preferred  old  acquaintances  to  strangers;  but  sometimes 
he  showed  a  disposition  to  make  new  acquaintances  so  long 
as  they  were  free  from  lurid  hair.  Most  of  the  enginemen 
from  Brighton  to  John  O'Groat's  knew  him,  and  were  ready to  share  their  lunch  with  Jack. 
One  day  at  Rugby  Junction  Jack  had  made  up  his  mind 

to  change  engines.  He  had  seen  an  old  friend  on  a  loco- 
motive that  was  starting  out,  and  he  attempted  the  dan- 

gerous feat  of  jumping  upon  the  moving  engine.  He  missed 
the  foot  plate  and  landed  under  the  moving  wheels,  which ended  his  career. 

AN  IMMENSE  PINE  TREE  In  the  McCloud  River 
region,  Shasta  County,  Calif  ̂ la.  was  recently  felled  and 
sawed  Into  lumber.  By  actual  measurement  it  made  2o,330 
feet,  and  loaded  eight  large  platform  cars,  besides  the 
limbs  and  such  parts  of  the  tree  as  could  not  be  con- verted into  lumber,  which  would  have  loaded  several cars  more.  _ 

£10-00  A  MAN  OR  BOY  OF  ORDINARY  INTELLIGENCE 
*P  *  V  DAILY   Oan  Make  Ten  Dollars  Each  Day  In  His  Own  Town  By  Making  CONCRETE  BRICKS  With  The 

S  1  ObSiLY 

WINNER  BRICK  MACHINE  No.  2 
It  is  a  little  gem  four  (4)  brick  face  down  machine,  perfect  in 

every  detail.  Strong  and  durable,  perfect  workmanship,  and 
made  of  first-class  material.  Makes  perfect  brick  in  common, 
moulding  designs  or  rock  face. 

One  man  can  produce,  without  effort,  1,500  Perfect 
 Bricks  in  9  Hours  — 

Operation  so  simple  and  perfect  a  boy  can  operate  it  with  ease  and  perfection. 

No    Investment— $35.00    is    all— complete,   £.   o.   b.  Minneapolis. 
Ten  Dollars  with  Order- -  Balance  C.  O.  D. 

WINNER.  BLOCK  MACHINE  CO.  minnea l i'sr,t*Nf inn e sot    u.  s.  a. 
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^Bridged. 

YOUR  success  in  life  depends  upon  the  careful  thought  with  which  you  have  planned  your 
career.  You  cannot  succeed  unless  you  give  at  least  as  much  careful  thought  to  planning  your  journey 
through  life  as  you  would  a  fifty  mile  pleasure  jaunt.  If  you  are  a  young  man  without  a  profession  or  trade, 

the  study  of  electricity  offers  you  endless  opportunity  for  a  successful  career.  Every  new  sky-scraper,  factory, 
power-plant,  increases  the  demand  for  trained  electricians.  In  this  age  of  electric  elevators,  trolley  cars, 
the  third  rail  systems  for  subways  and  elevated  roads,  the  ever  present  telephone  and  telegraph,  the  man  who  is 
efficient  cannot  help  but  be  successful. 
The  electric  light  has  driven  out  the  lamp  and  the  gas  plant,  even  in  the  most  rural  districts.  The  present  day  farm 
house  is  not  complete  without  its  telephone.  The  big  railway  sytems  are  substituting  electricity  for  steam,  even  over 
long  distances.  The  inter-urban  trolley  service  is  developing  to  such  an  extent  that  sleeping  cars  and  diners  are  now  a 
regular  feature  on  many  lines.  A.  fortune  awaits  the  man  who  perfects  a  storage  battery  for  automobiles  which 
will  run  a  car  1 00  to  1 50  miles  without  recharging.  Under  these  circumstances,  with  such  opportunities  open  before 
you,  do  you  think  that  you  can  make  any  mistake  by  devoting  a  few  hours  a  day  to  the  study  of  electricity? 

CYCLOPEDIA. 

APPLIED  ELECTRICITY 

Five  Handsome  Volumes 
Each  Nearly  One  Foot  High 

Compiled  from  the  most  valuable  instruction  papers  of  the  American  School  of  Correspondence.  The  success  which 
the  School  has  had  in  teaching  thousands  of  electricians  is  in  itself  the  best  possible  guarantee  for  the  work.  The 
volumes  contain  the  essence  of  the  most  successful  methods  yet  devised  for  the  education  of  the  busy  workman. 
The  rules  and  formulas  are  In  every  case  presented  in  a  very  simple  manner,  and  every  principle  is  illustrated      <  -' ■v  i  tli  special  diagrams  and  practical  examples. 
We  employ  no  agents.    Our  books  offer  the  best  plan  to  demonstrate  the  superiority  of  our 
methods  of  instruction,  and  in  order  to  prove  this  to  the  public  we  offer  the  Cyclopedia  at 

Special  $19.80  Price,  for  30  days  only 
The  set  regularly  sells  for  $30.00 

Pent  express  prepaid.    Study  the  work  carefully  and  if  satisfactory  send  $2.00  within  one 
week  and  pay  82.00  a  month  until  the  Special  $19.80  Price  is  paid.   If  not  adapted  to  your 
leeds  we  will  send  for  the  books  at  our  expense  upon  notification. 

2,500  pages  2,000  full  page  plates  / 
Bound  in  three-quarter  morocco  Handsomely  marbled  tops 

Gold  stamped  titles  and  edges 
Nam 

American  School  of  Correspondence  /  Address 

P.  M. 

7-07 

American 
School  of 

Correspond- ence 
^  Please  send  set  Cyclopedia 

Applied  Electricity  for  week's free  examination.    I  will  send 
*2  within  a  week  and  $2  a  month 

until $19.80  is  paid;  otherwise  I  will 
notify  you  to  send  for  the  books. 

i  CHICAGO  i 

Pie— «  Mention  Popular  Me*hm*lc$ 
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"Koeth's 

Kombination  Kit" Greatest  invention  of  the  age. 
Conceded  by  all  who  see  it  to  be 
the  best  thing  of  its  kind  now  on the  market.  15  Tools  and 
One  Pair  Handles  for  all. 
Made  of  tool  steel,  drop -forged, 
highly  finished  and  warranted. Each  tool  complete  within  itself 
and  10  to  11  inches  in  length. 
$10  worth  of  tools  for  $3.50  per 
set,  prepaid.  Salesmen  wanted. Phenomenal  inducements  to  live 
men.  Write  for  illustrated  book, 
let,  etc. 
KOETH  MFC.  CO. 
108  Broadway  Buffalo,  N.  Y. 

"YANKEE"  TOOLS 
ARE 

WITHOUT  EQUAL 
IN  QUALITY 

OR  EFFICIENCY 
IN  PRACTICAL  USE 

RATCHET  AND 
SPIRAL-RATCHET 
SCREW  DRIVERS 

also  DRILLS 

ASK  YOUR  DEALER 
TO  SHOW  THEM 

SEND  FOR  OUR 
'YANKEE"  TOOL  BOOK 

SENT  FREE 

!  N0RTHBR0S, 

MFG.  CO* 

PHILADELPHIA,  PA. 

HOW    TOOL    STEEL    IS    MADE — THE    FIRST  TOOL 
STEEL, — No  one  knows  how,  when  or  where  the  first  tool steel  was  made,  said  E.  T.  Clarage,  in  an  address  before 
the  Northwest  Railway  Club  at  Minneapolis.  Without 
doubt,  it  was  the  result  of  an  accident.  Some  primitive blacksmiths  found  that  from  contact  with  the  fuel  under 
certain  conditions,  iron  became  much  stiffer,  and  that  It 
would  become  very  much  harder  if  dropped  into  water  at 
a  red  heat.  By  further  experiment  it  was  evidently  found 
that  iron  bars  would  best  take  on  this  ability  to  harden  if 
packed  in  muffles  with  charcoal,  and  kept  at  a  high  heat 
for  a  number  of  days.  They  had  no  idea  whatever  that 
they  were  carbonizing  their  iron;  in  fact,  did  not  know 
that  there  was  such  a  thing  as  carbon  as  we  know  it. 
The  science  of  chemistry  itself  is  only  about  a  hundred 

years  old,  and  the  old  blister  steel  makers  of  Sheffield  had 
nothing  to  guide  them,  and  had  no  idea  what  they  were doing. 

Blister  steel  was  simply  iron  carbonized  the  same  as  you 
caseharden  your  link  motions,  except  that  it  was  left  in  so 
much  longer  that  the  carbon  went  in  much  deeper.  You 
occasionally  hear  some  old  fellow  speak  of  the  good  old  days 
when  they  had  blister  steel  to  make  tools  of.  I  only  wish 
he  had  to  make  a  tool  out  of  some  of  it.  The  truth  is 
that  it  was  generally  full  of  seams  and  the  carbon  was 
very  unevenly  distributed.  The  center  of  the  bar  generally 
had  little  or  no  carbon,  and  one  of  the  first  improvements 
was  to  turn  a  bar  over  and  weld  it  upon  itself,  which 
allowed  the  carbon  to  soak  through  a  little  more  uniformly, and  thinned  out  the  soft  streak  in  the  center. 

This  was  called  single-shear  steel,  and  when  this  bar  was again  doubled  over  and  welded  on  itself,  it  was  called 
double-steel. Some  time  about  1760  one  company  in  England  astonished 
the  rest  of  the  blister  steel  makers  by  producing  a  bar  that 
would  harden  uniformly  all  the  way  through.  The  story  is 
that  the  process  was  kept  a  secret  until  a  competitor 
sought  shelter  on  a  cold,  wintry  night  and  was  allowed 
inside  for  humanity's  sake.  His  eyes  saw  what  to  him  was a  wonderful  process.  He  found  that  they  were  packing 
the  broken  pieces  of  blister  steel  in  a  crucible  and  melting 
it.  This  Mas  the  beginning  of  the  present  crucible  process, 
and  really  very  few  changes  have  been  made  since  that time. 
A  few  years  ago  someone  who  was  a  little  more  daring 

than  the  rest  figured  it  out  that  the  charcoal  could  just 
as  well  be  put  right  into  the  crucible  with  the  iron.  The 
reason  it  had  not  been  done  before  was  probably  because 
every  one  thought  that  the  charcoal  would  all  burn  up  the 
minute  the  crucible  was  put  into  the  furnace.  I  told  you 
that  the  science  of  chemistry  is  onlv  about  a  hundred  years (Continued  on  Page  802) 

CHAPLIN'S   IMPROVED  PLANES 
UPON  YOUR  REQUEST FjITK.  JlHEAD 

for  smooth,  easy  work 
and  holding  edge 
will  be 
YOUR  VERDICT 

We  invite  the 

we  will  send  you  wifh 
our  compliments,  our 
list  book  on  modern- 

ized tools,  as  well  as 
our  booklet,  entitled: 

Severest  Comparative  Tests         jg    "A  •Plane'  Talk  About  A  GOOD  PLANE  " 

TOWER  &  LYON  CO.,  97  chambers  St.,  N.  Y.  City 

Please  Mention  Popular  Mechanics 
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A  FEW  POINTS  IN  OHIO  TOOLS 

OF  INTEREST  TO  THE 
 MECHANIC  

ADJUSTABLE  PLANES-Fitted  with  our  specially  constructed  Extra  Heavy  Cutter,  which prevents  Chattering  and  Trembling. 
WOOD  PLANES— Well  made  from  thoroughly  seasoned  timber. 
CHISELS— Correctly  made  from  High  Grade  Steel.  Carefully  treated  and  tempered. 
DRAWING  KNIVES— That  are  right  in  Quality,  Hang,  Style  and  Temper.        ,    w  .  . ' 
BAILEY  AUGER  BITS— Single  Twist,  Durable,  Rapid  and  Easy  Cutting.    Finely  Jlnished. 
BENCH  AND  HAND  SCREWS.  GOUGES,  PLANE  IRONS,  SPOKE  SHAVES,  ElC.-All superior  in  quality  and  finish. 
EVERY  "OHIO"  TOOL  COVERED  BY  A  BROAD  GUARANTEE. 
OUR  CATALOG  NO.  P  SENT  ON  REQUEST. 

OHIO  TOOL  COMPANY COLUMBUS,  OHIO 

THE  IDEAL' Hand  Plane: 

WRITE  FOR 

PART  PAY 
TERMS 

Ideal  Machine  Works 
Brooklyn,  N.  Y. 

Armstrong's  %%£Lnt enables  the  pipe  fitter  or  machinist  to  thread  pipe  in 
position  in  tight  places  where  there  is  no  room  to  swing 
the  handles  of  a  die  stock.  Fits  all  genuine  Armstrong 
Die  Stocks.  Gives  you  a  first  class  ratchet  without  the 
trouble  of  carrying  a  separate  ratchet  stock.  Sold 
separately  from  our  stock. 

Write  for  our  special  circular. 
The  Armstrong  Manufacturing  Co. 

Bridgeport,  Conn. 

EYE  BENDERS 
We  make  hand  power  bend- ers for  forming  eyes  from 
stock  i%  inch  thick  and  un- der. Any  size  eye,  7  inches 
outside  diameter  and  under. 
WALLACE  SUPPLY  CO. 

19  S.  Jefferson  St. 
Chicago  Illinois 

Ideal  tool  for  mechanics,  no  adjustments.  Works  in  places  inaccessible with  other  wrenches.  Strong  and  durable.  Mailed  postpaid.  6  inch  nickel 
plated  38  cents,  7  inch  48c,  8  inch  58c,  12  inch  88c.  Money  back  if  not satisfactory.     SPECIALTY  MANUFACTURING  CO.,  JAMESTOWN,  N.  Y. 

The  Place  to  Buy  MachinistsTools 

CORUNDUM  OIL  STONE 
One  side  coarse  for  quick  cutting,  the  other  very 

fine  for  finishing.  Size — ixl%x%" 
PRICE  30c — POSTPAID 

Pocket  Scriber,  20c  Postpaid 

J.  A.  BARKER 
FULTON  BUILDING,  PITTSBURG,  PA. 

/UFK//V 

TAPES  AND  RULES ARE  THE  BEST 
FOR  SALE  EVERYWHERE     SEND  FOR  CATAL06  No.  26 

me /ufk/n Pule  no. 
SAGINAW,  MICH.,  U.S.A. fflW  YORK.  LONDON,  ENG. ,  AHD  WINDSOR,  CANADA 

OUR 

OFFER 

To  Readers  of 

Popular  Mechanics 

and  Foreign  Countries  Our  wrench  can  be 

The  Best  Wrench  for  Use  Everywhere  g*ff  ̂ .T^t On  your  launch— your  motorcycle— your  auto— in  your  shop— in  tact,  everywhere  a  wrench  is  wrench.    For  cutting 
needed  the  "Hawkeye"  takes  the  place  of  three  tools.  threads  it  has  3  differ- Mailed  postpaid  upon  receipt  of  price,  75  cents.  ent  dies. 
The  HAWKEYE  WRENCH  CO.,  Marshalltown,  Iowa 

Please  Mention  Popular  Mechanics 
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l — SHARPEN  YOUR  TOOLS— i You  can  save  trouble  and  save  time,  you  can  do  better 
work  with  less  effort  if  you  have  in  yourshop  orhomea 

PRACTICAL 

GRINDER 
It  will  sharpen  any  edged  tool 
in  one  tenth  the  time  that 
an  ordinary  grindstone  will 
sharpen  it.  'the  alundum wheel  will  not  heat  the  metal 
and  take  the  temper  out 
either.  We  guarantee  that. 
Clamp  it  on  table  or  bench, 
hold  knife  or  tool  lightly  on 
grinding  wheel  and  turn. 
That's  all.  Any  one  can  do  it. 

Uniform  wheels  for  general  purpose  work— special 
beveled  wheels  for  certain  styles  of  implements. 

A  NECESSITY  IN  THE  SHOP 
A  time  and  bother  saver  in  the  home.  Nothing  to  get out  of  order,  no  water  necessary,  no  chain  to  buckle  or belt  to  break.  Small  and  portable,  will  save  its  cost 

in  a  week  when  drills  and  tools  are  carried  out  of  the shop  on  outside  work. 

SEND  FOR  FREE  BOOK 
Practical  Talks  About  Practical  Grinders.  It  will settle  the  dull  tool  and  dull  knife  business  for  you. Ask  your  dealer  or  send  to  us  direct. 

ROYAL   MANUFACTURING  COMPANY 
133  E.  Walnut  Street,  -  Lancaster,  P«. 

brass  [BALLS  BALL 
BR0NZ^™r  

BEARINGS }&  In.  Shaft  and  up.  No  fitting,  just  push  them  on.  10  cte. 
in  stamps  for  sample. 

PRESSED  STBBb  MFG.  CO. 
454-  The  Bourse,  Phlla.,  Pa. 

THE   OLD  RELIABLE 

JESSOP  STEEL 
IS  YET  ON  TOP  AND  THE  VERY  BEST  FOR  ALL  FINE  TOOLS 
WILLIAM  JESSOP  &  SONS,  LIMITED 

91  JOHN  STREET,  NEW  YORK 

Some  of  the  people  can  be  fooled  some  of  the  time, 
but  most  people  who  use  Hack  Saw  Blades  are  not  fooled 
long.  After  experimenting  with  various  kinds,  they 
usually  settle  down  on  the  good  old  STAR  brand 
which  can  be  relied  upon  every  time. 

Ihe  Star  Is  made  in  the  right  way,  from  the  right 
stock,  and  does  the  right  amount  of  work  in  the  right 
time. 

Send  for  Catalogue  C  illustrating  our  full  line. 

MILLERS  FALLS  COMPANY 
27  Warren  Street NEW  YORK 

(Continued  from  Page  800) 
old,  but  the  practical  application  of  chemistry  to  the  arts is  not  over  fifty  years  old. 

Chemistry  teaches  us  that  in  order  to  burn  up  this  char- 
coal we  would  have  to  supply  oxygen  in  the  proportion  of 

32  parts  by  weight  to  each  12  parts  of  carbon.  The  amount 
of  oxygen  contained  in  the  free  air  in  the  crucible  is  too 
email  to  enter  into  any  calculation;  consequently  this  char- 

coal simply  gets  redhot  without  being  consumed. 
A  good  illustration  of  this  is  the  carbon  in  an  incan- 

descent lamp,  which  is  not  consumed  as  long  as  the  oxygen 
of  the  air  is  kept  away  from  it. 
When  the  iron  is  brought  up  to  a  certain  temperature  it 

becomes  very  hungry  for  carbon,  and  the  carbon  in  the 
charcoal  is  then  taken  up  very  rapidly.  When  this  direct- 
carbonizing  was  first  used  I  remember  a  certain  English 
steel  maker  came  out  with  a  publication  .condemning  it 
thoroughly,  and  saying  steel  could  not  be  made  in  that 
manner.  This  same  man  is  still  making  steel,  and  is  now 
using  this  process  the  same  as  everyone  else. 
One  thing  of  great  importance  was  learned  from  ex- 

perience and  that  was  that  certain  kinds  of  iron  made  good 
steel,  and  others  seemed  for  some  reason  unfit  for  the 
purpose.  Mind  you,  they  knew  very  little  about  phosphorus 
and  sulphur,  the  two  deadly  enemies  of  steel,  and  it  was 
only  from  many  experiments  that  they  found  that  certain 
grades  of  Swedish  iron  gave  them  the  best  results.  This 
knowledge  became  tradition,  and  to  this  day  we  are  guided 
by  it. Chemistry  has  taught  us  to  compute  accurately  certain 
known  impurities,  such  as  phosphorus  and  sulphur,  but  we 
cannot  tell  why  these  Swedish  irons  are  better  than  irons 
produced  in  this  country  of,  as  far  as  we  are  able  to 
determine,  the  same  chemical  analysis. 
When  nature  made  those  deposits  of  iron  in  Norway  and 

Sweden  it  so  happened  that  there  was  little  or  no  phos- phorus or  sulphur  present  to  contaminate  it,  and  so  far these  conditions  have  not  been  discovered  anywhere  in America. 
In  hardening  tool  steel  it  is  important  to  remember  that 

overheating  must  always  be  avoided.  The  grain  of  the  steel 
always  records  the  last  heat  used.  If  it  looks  like  a  piece 
of  cast  iron  it  has  been  very  badly  overheated,  no  matter 
if  the  blacksmith  does  tell  you  that  he  only  had  it  at  a 
cherry  heat.  Perhaps  he  was  brought  up  on  white  cherries. 
The  grain  of  the  steel  always  tells  the  truth.  If  you  have 
broken  tools,  first  of  all  look  at  the  grain  shown  in  the 
steel.  If  it  is  coarse,  just  take  the  same  piece  and  put  it 
back  into  the  fire  and  heat  it  at  a  very  low  red,  harden  it 
and  then  look  at  the  grain.    That  will  tell  the  story. 

A  piece  of  tool  steel  properly  hardened  must  always  show 
a  much  finer  grain  than  the  unhardened  bar. 

THE,  AMERICAN  COMBINED  LEVEL  AND  GRADE,  FINDER. 
^ftmpfhinri  Altnripthpr  ISIau;  A11  progressive  and  up-to-date  Mechanics,  Machinists,  Carpenters,  Bricklayers,  Masons,  Plumbers,  Millwrights, OUIIlCllllIlg  /AllUgCUICI  IiCtt  Road  Supervisors,  Track  Foremen,  Surveyors,  Architects,  Civil  Engineers  and  others  will  find  this  an  INDIS- PENSABLE INVENTION.    A  CIVIL  ENGINEER  THAT  YOU  MAY  HAVE  WITH  YOU  AT  ALL  TIMES. 

The  Most  Practicable,  Durable  and  Convenient  Instrument  of  the  Day In  addition  to  ordinary  mechanical  work  the  American  Combined  Level  and  Grade  Finder  will  prove  serviceable  to  all  forms  of  grading,  laying 
out  roads,  landscape  gardening,  placing  of  pipes  for  drainage,  getting  fall  of  water,  getting grade  of  hills  for  automobilists,  cutting  of  rafters,  laying  off  and  leveling  buildings,  getting 
height  of  any  object,  etc.    Write  for  book  of  testimonials.     Agents  wanted  on  liberal  terms. 
Apply  at  once  to  EDWARD  HELB,  Railroad,  Pa.,  Manufacturer 

GASOLINE  SOLDERING  IRON 
AND  BLOW  TORCH 

WHY  DON'T  YOU  do  that  job  of  soldering 
yourself.  You  can  do  it  as  well  as  anybody  with 
this  tool.  It's  a  regular  jack-of-all-trades  and  the 
price  is  right.  Let  us  present  yon  with  our 
booklet.    It's  free. 

EMMELMANN  BROTHERS  MFG.  CO.,  INDIANAPOLIS,  IND.,  U.  S.  A. 



POPULAR  MECHANICS  ADVERTISING  SECTION 803 

foot  or  Power "Star"  Lathes 9-in.  to  1 6-in.  swing 

High-grade  screw- cutting  engine 
lathes,  with  or  with- 

out compound  rest, 1 
taper, draw-in  chuck, 
milling  and  gear-cut- 

ting attachments, 
friction  countershaft, 
metric  lead  screw,  etc. 

(m-l)  Send  for  catalog  "B" 
The  Seneca  Falls  Mfg.  Co. 

1 02  Water  St.,  Seneca  Falls,  N.  Y..  U.  S.  A. 

GEARS 

INTERNAL  and 
EXTERNAL  of  aH  kinds 

Ask  for  Catalog 
Grant's  "Treatise 

on  GEARS"  a  dollar 

Philadelphia  GEAR  Works,  inc. 
7th  and  Cherry  Sts. Philadelphia 

LATHES 

9  to  13  inch  Swing 
List  price,  $65. CO  and  up  accord- 

ing to  size.  When  ready  to  buy 
send  for  Lathe  Catalog  and  prices 

W.  F.  &  John  Barnes  Co. 
100  Ruby  St..  :   :  Rockford.Ill. 

The  "KICKDRIVE"  is  for  driving  all 
kinds  of  light  machinery  by  foot  power. 
The  following  articles  are  built  com- 

plete with  the  "KICKDRIVE": 
Circular  Saws,  Polishing  and 
Buffing  Machines  and  Forges. 

Booklet  MAlfcK  oLUIKIN,   m  ypRK,   N.  Y. 

FOOT  and  POWER 
AND  TURRET  LATHES,  PLANERS 
SHAPERS  AND  DRILL  PRESSES  :::: 

SKEPARD  LATHE  CO. 
A131  W.  2d  St.,  Cincinnati,  Ohio 

FOR  HOME  SHOPS 

SEVENTEEN  SIZES 

The  only  Hand  Sorew  with  the 

Saw-Gut  Threaded  Spindle  and  Mich- 
igan Hard  Maple  Jaws. 

That  is  why  they  last  longer  and 

still  cost  no  more  than  the  "just  as 

good"  kind. 
Be  sure  and  ask,  when  buying,  for 

the  Grand  Rapids  make. 

GRAND  RAPIDS  HAND  SCREW  CO. 

146  South  Ionia  St. 

GRAND  RAPIDS  MICHIGAN 

B.  F.  BARNES' ELEVEN-INCH  SCREW 
CUTTING  LATHE 

For  foot  or  power  as  wanted.  Has 
power  cross  feed  and  compound 
rest.  A  strictly  high-grade  mod- ern tool.  We  also  build  a  9-inch lathe.  Descriptive  circulars  of each  lathe  upon  request.  ^ 

B.  F.BARNES  CO..  Rockford.HI 

The  Good 
Old  Reliable 
Work  Bench 

That  never  gets 
out  of  style.  For 
many  yearsmade exclusively  by 

C  CHRISTIANSEN,  792  Grand  Avenue,  CHICAGO 
Gies  Reverse  Gear     golves  the 

Successor  to  the  reversible  propeller  Reversing 
Problem. 

Gives  absolute  control  of  the 
motor-boat  at  a  1  times. 

1  to  80  H.  P.— $15  to  $90. More  made  and  sold  than  all 
other  reverse  gears  combined. 

Catalogue  on  request. 
6IES  GEAR  COMPANY,  Detroit,  Mich. 

If  It's  a  Sebastian,  It's  a  Good  Lathe 

BUILT  UPON  HONOR— ACCURACY,  EFFICIENCY,  MODERATE  PRICES. 

Foot  and  Power  Lathes,  all  sizes,   send  for  Catalogue. 

Sebastian  Lathe  Company,  107  Calvert  st9  Cincinnati,  0. 
Please  Mention  Popular  Mechanics 
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100  Gallons 
30  Feet 
1  Cent 

Name. 
Town. 

Fairbanks-Morse 

Domestic  Water  Supply 
Provides  all  f  He  conveniences  of  city  water 

works  at  moderate  cost. 
Gas,  Gasoline  or  Kerosene  Engines  for  all  purposes  from  2  h.  p.  up. 

Cut  out  complete  advertisement  and  send  to 

Fairbanks,  Morse  (EL  Co. 
Monroe  Street,   Chicago,  111. 

Please  send  me  Illustrated  Catalogue  No.  W  449  Gasoline  Engines. 
I  may  want.    h.  p.  to.    
 _   Street  No.  

      State...    

Only  Sand, 

Cement  and 

Water  are  Used 

in making 

Concrete 
Building 

Blocks 

No  Experience  Necessary 
Only  common  labor  required.  With  our  instruc- tions the  beginner  can  make  as  good  blocks  as  an 

experienced  mechanic. Concrete  is  stronger,  warmer,  more  attractive 
and  better  in  every  way  than  brick  or  stone,  and 
complete  in  a  house  costs  no  more  than  a  frame 
structure.  One  barrel  of  Portland  Cement  will  make 
about  sixty  of  these  beautiful  blocks  8x8x16  inches. Send  for  our  new  illustrated  catalog  of  machines  for 
making  the  blocks.  It  tells  all  about  mixing,  etc, 

Medina  Concrete  Machinery  Co., 
28  Court  Street, Medina,  Ohio 

HAND  NAILING 
MACHINE. — One  bit- ter cold  day  a  man had  occasion  to  nail 
some  new  shingles  on 
his  roof.  When  his 
fingers  became  so  cold he  could  no  longer 
hold  a  nail  he  tried 
to  continue  operations with  mittens.  When 
he  had  pounded  his left  hand  a  few  times 
he  quit  and  climbed 
down  the  ladder,  re- 

solved to  invent  a  ma- chine which  would 
hold  and  guide  nails 
as    small    as  shingle 
nails  and  which  would  enable  one  to  drive  nails  all  di 
in  below-zero  weather.  After  many  failures  he  made  o, 
which  works  and  is  said  to  nearly  double  the  number 
nails  driven  in  a  given  length  of  time.  The  nails  8 
thrown  by  the  handful  into  a  hopper  and  the  hamn does  the  rest. 

Laborers  employed  by  the  Chicago  water  departmf 
found  an  ingenious  method  of  lightening  their  toil.  Wh 
the  "boss"  was  not  looking,  they  shaved  their  shovt down  to  narrower  size  so  that  they  would  not  lift! 
much  mud.  The  boss  detected  the  trick,  however,  and  f 
a  stop  to  it. 

NOTICE  TO  SUBSCRIBERS. 

This  magazine  is  mailed  to  subscribers  on  t! 
20th,  21st  and  22nd  of  each  month,  for  the  Issi 
dated  the  following  month. 
Any  failure  to  receive  your  copy  within  a  re 

sonable  length  of  time  should  be  reported  to  us. 
Our  addressing  is  done  on  an  automatic  machlr 

which  insures  the  printing  of  every  name;  at 
we  use  extra  strong  wrapping  paper.  Notwit 
standing  these  precautions,  it  will  inevitably  occ 
In  so  large  a  list  that  some  copies  will  be  mi 
sent,  destroyed  or  torn  in  transit  each  month. 

LIGHTNING  WELL 

MACHINERY, 

Rotary,  Coring  or  Rock  Drilling, 

Any  Diameter,  Any  Depth,  for 
Water,  Oil,  Coal  or  Mineral 

Prospecting, 

Descriptive  Catalog  on  request. 
The  American  Well  Works, 

Aurora,  Illinois,  U.  S.  A. 
CHICAGO,  ILL.  DALLAS.  TEX. 
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What  is  a  GOOD  Motor? 

ECONOMICAL  IN  OPERATION 

RELIABLE  UNDER  ALL  CONDITIONS 

A  twin  cylinder  7  H.  P.  Marine  Motor,  installed  in  Cabin 

■  Cruiser  "Clematis,"  42  ft.xll  ft.  6  in.  double  decker,  17  tons 
register.  Drove  her  1200  miles  on  110  gallons  of  gasoline  at 

7  miles  per  hour.  Wheel  32  inch  x40  inch  pitch,  four  blades,  motor  turning  500  revolu- 
tions, geared  to  wheel  shaft,  20  and  48  teeth. 

A  twin  cylinder  7  H.  P.  Marine  Motor  used  by 

■M.  J.  Gould,  of  Dexter,  N.  Y.,  for  7  seasons.  Sent 
to  our  shop  for  a  new  crank  shaft.  This  motor 

averaged  6000  miles  during  a  season,  making  two  round  trips  of  24  miles  each  day  for  six 
months,  Sundays  included,  making  a  total  of  42,000  miles  without  an  accident. 

A  single  cylinder  3lA  H.  P.  Stationary  Motor  used  for  6  seasons  during  the  summer 
months  for  driving  cooling  fans,  sent  to  our  shop  for  general  overhauling  and  jump  spark 
ignition 

STATIONARY  AND  MARINE  MOTORS,  &/2  H.  P.  UP 

Economic  Engine  Works,  7  Fulton  Street,  Utica,  N.  Y. 

ECONOMY 

RELIABILITY 

— The  Heart  of  Enterprise  — 
•J  The  Architect,  the  Draftsman,  the  man  who  plans  big  undertakings  has  the 
advantage  of  working  in  the  very  heart  of  the  World's  enterprises.    He  is  the  center 
about  which  great  projects  grow.    The  "boom"  that  transforms  the  village  into  a  city 
with  such  startling  rapidity  is  often  the  development  of  an  idea  that  springs  from  his 
brain.    <|  If  you  are  a  young  man  with  no  well  denned  idea  about  the  future, 
an  older  man  whose  present  prospects  are  not  alluring,  would  you  like  to  occupy 
such  a  niche  in  the  world's  work?    The  study  of  drawing  is  the  first  step toward  preparing  yourself  for  such  a  career.    Ij|  The  American  School  of  Corre- 

spondence teaches  all  branches  of  Engineering  and  Technical  work.  We 
employ  no  agents,  believing  our  books  offer  the  best  chance  to  dem- 

onstrate the  superiority  of  our  regular  courses  of  instruction.  The 

Cyclopedia  of  Drawing 

Four  Volumes  nearly  a  foot  high.  2,000  pages 
Half  red  Morocco.  Marbled  edges.  Gold  stamped 

Compiled  from  representative  instruction  papers  of  the  school.  It  is 
thoroughly  practical  for  home  study  work — every  chapter  is  complete 
in  itself — every  subject  is  thoroughly  analyzed,  dissected  and  discussed  by 

well-known  authorities.  It  is  entirely  free  from  purely  technical  descriptive 
matter  so  easily  misunderstood  by  the  layman.  It  is  also  a  complete  refer- 

ence library  for  the  Technical  Man  who  wishes  to  use  it  for  consulting  pur- 
poses or  to  "brush  up"  on  his  weak  points.  €J  To  introduce  the  School's courses  for  the  next  30  days,  we  are  making  a  special 

HALF  PRICE  OFFER  $12  instead  of  $24 
Sent  by  prepaid  express.  If  satisfactory  send  82  within  one  week  and  $2  a  month  thereafter for  Ave  months;  otherwise  notify  us  to  send  for  them. 
Some  of  the  Chapters  Mechanical  Drawing  — Architectural  Lettering— Pen  and  Ink —  Rendering — Architectural  Drawing— Perspective  Drawing  — 
Shades  and  Shadows— Roman  Orders  of  Architecture  — Working  Drawings  — Machine  Draw- 

ing—Shop Drawings  —  Machine  Design  — Tinsmithing— SheetMetal  Work—  Skylights  —  Roof- ing —  Cornice  Wor  k ,  etc. 
AMERICAN  SCHOOL  of  CORRESPONDENCE,  CHICAGO 
Please  Mention  Popular  Mechanics 
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Perfection 

MARINE  MOTOR 

2|  u  *PP  Complete — The  engine  yon 
~  p*  5*  FIJI  want— a  proven  success— '  •  •  WW  not  an  experiment.  Thou- 

sands in  use.  Quiet,  smooth  operating,  cor- 
rectly designed — power  in  excess  of  rating. 

Reversible,  Speedy,  No  Cranking 
two-cycle,  no  valves  nor  cams.  Cylinder  and 
piston  ground  to  a  mirror  finish.  Piston  rines pinned  in  position.  Extra  fine  finish.  Price 
includes  full  bmt  equipment  ready  for  install- ing. WE  GUARANTEE  absolute  satisfaction  or replace  without  cost  to  you.  Write  at  once  for 
catalogue  of  all  sizes. 
The  Caille  Perfection  Motor  Co. 

1311  Second  Ave.,  Detboit,  Mich. 

WATERLOO  VAPOR  COOLED 
GASOLINE  ENGINES 

The  only  horizontal  vapor  cooled 
gasoline  engine  in  the  world. 
Absolutely 
frost  proof and  cannot 
frjeze. 

The  king  of  all  gasoline  engines.  Our  catalog  will  tell 
you  all  about  them,  also  our  power  and  sweep  feed 
grinders.  Send  today. 
WATERLOO  GASOLINE  ENGINE  CO. 

1021  Cedar  Street  Waterloo,  Iowa 

"GET  THE  BEST which  means 

The  Clipper 

Water  Motor 
We  do  not  claim  it  THE 

CHEAPEST,  but  we  do 
claim  it  THE  BEST. 
Buy  one  for  the  boy  and 

watch  him  "get  busy." Send  for  circular  with  full 
description  and  price. 

L.  E.  RHODES 
HARTFORD,  CONN. 

fi
le
r 
 

pressure  is
  25  lbs.  or 

 over,  buy  a
 

:n 
i: 

to  send  for  catalog  of  Indicators,  Re- ducing Wheels,  Planimeters.  Address, 
LIPPINCOTT  M.  S.  CO., 

Newark,      ::       ::      New  Jersey 

WATER  MOTOR,  5-in.,  $2! Larger  Sizes  Proportionately  Low 
Attach  to  any  faucet,  and  will  run  fan,  lathe,  sewing 

and  washing  machine,  air  compressor, 
etc.,  etc.   Reliable  agents  wanted. 

SAMPLE  MOTOR  FREE 
to  the  right  person  in  each  town. 
Write  for  terms,  stating  water  pressure. 

ENGINEER 
WANTED 

— 12H.P.$5800 Look  at  the  Neat  Design! 
The  finest  little  ll/2  fl.  P. 

Engine  on  the  market. 
Handsomely  fin- ished. 

Bore  3y2  inches stroke  3  inches. 
Those  engines  will 

develop  over  2  H.  P, 
Write  for 

Catalog  "P" 
of  iy2  to  16 H. P.  Motors. 

AMERICAN 
MOTOR  CO EAU  CLAIRE,  WIS. 

TEN    COMMANDMENTS.— In    the    Buston  Commercial, Graham  Hood  gives  ten  commandments  for  the  business 
world  that  may  also  be  applied  to  steam  engineers.  Thej 
are  as  follows : 

1.  Thou  shalt  not  wait  for  something  to  turn  up,  but 
thou  shalt  pull  off  thy  coat  and  go  to  work  that  thou 
mayst  prosper  in  thy  affairs  and  make  the  word  "failure" 
spell  "success." 2.  Thou  shalt  not  be  content  to  go  about  thy  business 
looking  like  a  bum,  for  thou  shouldst  know  that  thy  per- 

sonal appearance  is  better  than  a  letter  of  recommenda- tion. 
3.  Thou  shalt  not  try  to  make  excuses,  nor  shalt  thou 

say  to  those  who  chide  thee,  "I  didn't  think." 4.  Thou  shalt  not  wait  to  be  told  what  thou  shalt  do, 
nor  in  what  manner  thou  shalt  do  it,  for  thus  may  thy 
days  be  long  in  the  job  which  fortune  hath  given  thee. 
5.  Thou  shalt  not  fail  to  maintain  thine  own  integrity, 

nor  shalt  thou  be  guilty  of  anything  that  will  lessen  thy 
good  respect  for  thyself. 
6.  Thou  shalt  not  covet  the  other  fellow's  job,  nor  his salary,  nor  the  position  that  he  hath  gained  by  his  own 

hard  labor. 
7.  Thou  shalt  not  fail  to  live  within  thy  income,  n 

shalt  thou  contract  any   debts  when  thou  canst  not  sa 
thy  way  clear  to  pay  them. 8.  Thou  shalt  not  be  afraid  to  blow  thine  own  horn, 
for  he  who  failest  to  blow  his  own  horn  at  the  proper 
occasion  findeth  nobody  standing  ready  to  blow  it  ftrf 
him. 

9.  Thou  shalt  not  hesitate  to  say  "No"  when  thou meaneth  "No,"  nor  shalt -thou  fail  to  remember  that  then are  times  when  it  is  unsafe  to  bind  thyself  by  a  ha  ty 
judgment. 10.  Thou  shalt  give  every  man  a  square  deal.  This  is 
the  last  and  great  commandment,  and  there  is  no  otner 
like  unto  it.  Upon  this  commandment  hangs  all  the  law 
and  the  profits  of  the  business  world. 
HOW  TO  MAKE  A  CURFEW. — Every  family  should  havi 

a  curfew  which  should  positively  "ring  tonight,"  and  everj night  if  needed.  These  curfews  are  inexpensive  and  .mi. 
be  home-made.  Take  a  piece  of  siding  two  feet  long  an<j whittle  one  end  down  to  a  handle;  then  take  the  child 
that  needs  the  curfew  and  bend  him  over  a  barrel.  Now 
take  the  piece  of  siding  in  the  hand  and  use  it  for  a  clap- per. Put  it  on  hot.  Divide  the,  strokes  evenly  and  sei that  none  miss.  Good  for  a  boy  or  girl  up  to  the  age  ol 
sixteen  and  applications  are  warranted  to  cure  the  most 
pronounced  case  of  street  loafing  that  exists.  The  mu> 
this  curfew  makes  is  finer  than  singing  "Where  is  my  sean 
dering  boy  tonight''?  

HORIZONTAL  AIR-COOLED  MOTORS 

and2^  H.P.Equippec 
with  short  connectiot 

for  spray  pump  or  walk  in  ( 
beam  attachment  for  pump 

ing  from  wells.  Will  worl 
against  150  lb.  pressure 
Gasoline  in  base  of  engint 
or  outside.  Write  foi 
agency. 

AIR-COOLED  MOTOR  CO.,  LANSING,  MICHIGAN 
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75-TON  STEEL  FLAT  CAR 

Unusual  Test  to  Which  Steel  Cars  Are  Put  to  Determine  Their  Safe 
Maximum  Load 

"As  a  Test  an  80=Ton  Locomotive  Was  Run  on  the  Car" 

Five  75-ton  steel  flat  cars  have  been  It  is  designed  to  stand  an  overload  of 
built  at  the  Collinwood  shop  of  the  10  per  cent.,  and  as  a  test  an  80-ton 
Lake  Shore  road.    These  cars  are  36  locomotive  was  run  on  the  car,  as  seen 
ft.  (J  in.  over  all  and  9  ft.  8  in.  wide,  in  our  illustration. 

FAST  OCEAN  RACING ESCAPE  FROM  A  VAULT 

Now  the  record  time  across  the  At- 

lantic from  Daunt's  Rock  to  Sandy 
IjEook  lightship  is  reduced  to  5  days  18 
B0urs  and*;39  minutes.  That  was  the 
.Outcome  of  a  spectacular  race  between 

•the  English  "Lucania"  and  the  French 
*v Lorraine,"  in  which  the  former  not 
only  overtook  but  passed  the  latter.  A 
lot  of  money  changed  hands  on  the  race 
and  it  was  great  fun  for  the  passengers. 

A  knowledge  of  telegraphy  enabled 
Geo.  Stewart,  who  was  accidentally 
locked  in  a  safety  vault  at  Pueblo,  Col., 
to  escape.  The  office  had  a  private 
wire  which  passed  through  the  vault. 
By  cutting  the  wire  and  using  the  two 
ends  as  a  key  he  quickly  had  the  sound- 

er out  in  the  office  repeating  the  word 

"help"  and  then  slowly  spelled  out  his 
trouble,  which  secured  his  release. 
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TESTING  THE  LIFE  OF  SPOONS        STAMP=SELLING  MACHINES 

When  a  reputable  manufacturer  of 
plated  tableware  guarantees  a  set  of 
spoons  or  forks  to  last  a  certain  num- 

ber of  years  the  purchaser  accepts  the 

For  about  two  years  the  advisability 
of  setting  up  slot  machines  for  selling 
stamps  has  been  under  consideration 
by  the  postoffice  department.   At  last  it 

To  get  quick  action  natural  wear  machines  are  used" 

statement  in  good  faith,  but  wonders 
how  the  maker  knows.  The  life  of  a 

plated  spoon,  however,  is  not  a  matter 
of  guesswork,  but  is  based  on  actual 
experience.  To  wait  20  years  to  deter- 

mine whether  the  ware  will  endure  that 

long  would  obviously  be  impracticable. 

To  get  quick  action  "natural-wear  ma- 
chines" are  used.  Tin  and  china  plates of  various  sizes  are  fastened  in  a  circle 

to  a  table;  over  the  pates  a  metal  ring 
revolves,  to  which  the  article  to  be 
tested  is  fastened.  An  electric  motor 
keeps  the  ring  in  motion,  and  at  each 
revolution  .the  spoon  or  fork  is  dragged 
across  ten  or  a  dozen  plates.  As  the 
ring  makes  500  revolutions  an  hour 
each  article  is  dragged  across  5,000 
plates,  or  120,000  in  24  hours,  for  the 
machine  can  be  left  running  all  night. 
Hence  one  or  two  days  in  the  wearing 
machine  would  represent  as  many  con- 

tacts as  a  spoon  would  receive  in  the 
course  of  ordinary  household  use  in  a 
great  many  years,  and  the  contacts  are 
much  harder  and  longer. 

The  congestion  of  traffic  is  much  re- 

lieved by  the  use  of  the  policeman's 
whistle  at  street  crossings.  One  whistle 
means  east  and  west  traffic  stop,  north 
and  south  go  ahead;  two  whistles  mean 
the  opposite. 

has  been  decided  to  test  the  scheme  in 
different  parts  of  the  country.  The 
machines  will  carry  postals  and  stamps 
for  1  and  5  cents. 

HUMAN  BAGATELLE  BOARD 

The  human  bagatelle  board  is  a  fas- 
cinating sport  at  summer  resorts.  The 

players  seat  themselves  in  wicker  bas- 

A  New  Sport 
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kets  and  slide  down  a  steep  incline, 

their  direction  being*  made  uncertain 
on  account  of  striking  the  iron  posts. 
Prizes  are  awarded  the  players  who 
make  the  largest  score. 

FROSTED  BULBS  POOR  LIGHTERS 

So  long  as  carbon  filaments  are  used 
there  will  be  a  fine  deposit  of  carbon 
inside  the  bulb,  and  this,  together  with 
whatever  dust  may  collect  on  the  out- 

side, increases  the  tendency  of  the  rays 
of  light  to  be  reflected  inside  the  bulb 
and  absorbed  by  the  frosted  glass.  With 
the  new  metallic  filaments  it  is  claimed 

that  all  internal  deposit  is  avoided. 
The  tungsten  filament,  for  instance,  is 
subjected  to  so  high  a  temperature  in 
the  process  of  manufacture  that  all  its 
impurities  are  said  to  be  driven  off. 

NITRATES    FROM  ATMOSPHERE 
FINANCIAL  SUCCESS 

Getting  nitrates  out  of  the  air  by 
electricity  has  proved  a  big  success.  The 
plant  at  Notodden,  Norway,  at  first  de- 

signed to  produce  5,000  tons  a  year,  is 
being  enlarged  to  increase  the  output 
tenfold.  The  enlarged  works  will  use 
50,000  h.  p.  from  waterfalls,  and  the 
company  is  buying  large  additional 
water  rights.  Seems  like  picking 

money  out  of  "the  air  with  Chilian  ni- 
trates fetching  $55  a  ton. 

TELEPHONE   NUMBER  ON  COW 

A  man  living  in  a  Chicago  suburb 
who  was  troubled 

with  his  cow  stray- 
ing away  conceived 

a  novel  idea  of 
finding  her.  He 

painted    his  tele- 
pho  ne  number 

plainly  on  the  cow,  and  when  the  ani- 
mal wanders  too  far  away  some  one 

who  finds  a  strange  cow  on  his  prem- 
ises calls  up  the  owner,  who  sends  for 

her. 

This  unusual  photograph  shows  a  cruiser, 
looking  aft,  the  picture  being  taken  from 
above. — Courtesy  The  Sketch,  London. 

It  is  stated  no  deposits  of  coal  have 
ever  been  found  in  northern  Africa.  A 

French  explorer  has  been  trying  to  dis- 
cover some  south  of  Algeria,  but  with- 

out success. 
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NEW  UNITED  STATES  WAR  BALLOON 

Official  Recognition  of  the  Balloon  as  a  Factor  to  be  Considered  in  Warfare 

The  army  signal  corps  at  Washing- 
ton has  a  new  war  balloon,  one  of  the 

largest  ever  made.  It  is  simply  a  big 
gas  bag  and  basket,  without  propellers 
or  steering  gear,  and  is  capable  of  lift- 

ing four  people.  This  is  the  first  really 
large  balloon  in  use  by  the  U.  S.  army. 
Its  first  trip  was  recently  made,  going 
from  Washington  to  Linglestown,  Pa., 
a  distance  of  149  miles,  in  4  hours  37 
minutes. 

Opinions  differ  as  to  the  practical 
value  of  balloons  and  airships.  Eear 
Admiral  Sigsbee  says: 

"The  airship  may  in  time  prove  a 
dangerous  enemy  by  dropping  explo- 

sives' into  a  city,  but  as  a  force  against 
naval  fighters  it  will  never  do." 

Eear  Admiral  Chester  says : 

I  "We  old  fellows  have  seen  the  sailing 
vessel  give  way  to  the  armor-clad  steam 
warships,  and  I  predict  that  the  future 
will  see  the  aeroplane  fighting  machine. 

"The  aeroplane  will  be  used  for 
scouting  purposes.  With  the  aeroplane 
the  enemy  can  be  seen  100  miles  away, 
which  is  now  impossible,  and  with  it 
the  submarines  can  be  attacked. 

"From  the  aeroplane,  high  above 
water,  the  submarine  can  be  located 

beneath  the  waves  and  explosives 

dropped  upon  it,  which  is  the  only  ef- 

U.  S.  War  Balloon     ^  *  r* 

fective  way  of  fighting  it.  The  aero- 
plane is  the  fighting  machine  of  the 

future." 

U.  S.  War  Balloon  Partly  Inflated 
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PARIS  DOG  POLICE 

851 

Trained  Newfoundlands  Rescue  Suicides  and  Are  a  Terror  to  Criminals 

Dogs  have  long  been  used  for  smug- 
gling on  the  Franco-Spanish  frontier; 

as  life-savers  on  the  high  passes  of  Swit- 
zerland; and  also  on  the  field  of  battle 

to  seek  out  the  wounded.  But  it  is  only 
of  recent  years  that  they  have  come  into 
vogue  as  municipal  aids.  The  idea  is 
due  largely  to  the  Burgomaster  of 
Ghent,  who  inaugurated  the  idea,  and 
now  has  nearly  50  canine  police  at 

quays;  and,  moreover,  "apaches"  or 
dangerous  hooligans  lurked  beneath  the 
bridges  and  sallied  forth  at  night,  a  ter- 

ror to  the  belated  pedestrian.  These 
thugs  occasionally  stunned  their  victims 
and  cast  them  into  the  river,  where 
they  were  drowned  before  aid  could 
reach  them.  Thus  the  Paris  dog  police 
are  both  life-savers  and  deterrent 

agents. 

Trained  Dog  Police  of  Paris 

work,  greatly  to  the  benefit  of  the  city. 
For  crimes — especially  night  crimes — 
have  decreased  quite  50%  while  the  ex- 

penses have  been  extremely  small. 
It  stands  to  reason  a  dog  is  cheaper 

to  maintain  than  a  human  officer;  yet 
if  well-trained  he  is  more  feared  by  the 
criminal;  swifter  in  chase,  and  impos- 

sible of  evasion,  no  matter  how  artfully 
a  man  may  hide.  So  successful  has  the 
Ghent  experiment  proved  that  the 
movement  spread  into  France,  Ger- 

many, Italy  and  Austria.  There  are 
now  bands  of  powerful  Newfoundlands 
employed  with  the  River  Police  of 
Paris. 

M.  Lepine,  the  Prefect  of  Police  of 

that  -city,  found  it  very  difficult  to  in- 
sure the  efficient  patroling  of  the  river's 

During  the  day  they  look  out  for  sui- 
cides, and  persons  who  have  fallen  into 

the  river  by  accident ;  and  at  night  they 

patrol  the  quays  with  their  two-legged 
colleague,  to  whom  they  are  directly  re- 

sponsible. The  headquarters  of  these  dogs  is  on 
the  Quai  de  la  Tourelle,  and  here  they 
are  trained  in  rescuing  human  life  from 
the  river  by  means  of  dummy  figures.  It 
is  a  very  amusing  sight  on  practice  day 
when  the  big  dummy  is  thrown  into  the 
water  with  a  great  splash  and  one  of  the 
dogs  plunges  in,  dexterously  seizes  the 
comical  figure  by  the  coat  at  the  shoul- 

der, and  begins  to  swim  for  the  bank 
with  swift  and  powerful  strokes.  One 
of  the  dogs,  named  Athos,  has  already 
saved  14  lives  in  the  Seine. 
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A  CURIOUS  DELUSION 

A  normal  eye 
never  makes  mis- 

takes, but  the 
mind  often 

draws  false  in- 
ferences from 

the  data  which 

the  eye  supplies. 
I  An  amusing  in- 
I  stance  of  this  is 
i  1 1  u  s  trated  by 

the  accompany- 
ing cut,  showing 

the  steamer  Island  Queen  approaching 
the  suspension  bridge  at  Cincinnati 
and  only  100  ft.  distant.  It  looks  as 

if  the  steamer's  smokestacks  would  hit 
the  bridge,  does  it  not?  That  is  just 
what  several  thousands  of  passengers 
have  thought,  with  more  or  less  alarm. 
The  fact  is  that  there  is  a  margin  of 
several  feet. 

STREET  CARS  AS  DWELLINGS 

Just  before  the  big  earthquake  the 
street  car  company  in  San  Francisco 
had  put  in  service  several  hundred  new 
cars,  and  consequently  had  an  equal 
number  of  discarded  cars  on  hand.  The 

necessity  for  any  kind  of  shelter  cre- 
ated an  immediate  demand  for  the  old 

cars,  which  were  converted  into  houses. 
The  cars  were  set  up  close  together  and 
made  a  row  three  blocks  long.  Small 
sheds  or  kitchens  were  added  to  each. 

water  piped  in  and  a  small  cook  stove 
installed,  with  a  stovepipe  through  the 
roof  for  a  chimney.  These  emergency 
houses  earned  fabulous  rents,  and  are 
still  occupied.  The  illustration  shows 
a  nearby  view. 

AN  AMPHIBIOUS  AUTO 

Of  course  it  was  bound  to  come — an 
automobile  which  can  be  run  right  into 
the  water  and  become  at  once  an  auto- 
boat.  It  was  tested  recently  on  the 
Seine,  France,  making  a  speed  of  55 
miles  an  hour  on  land  and  15  miles  in 

Motor  Car=Boat 

water.  The  front  wheels  are  solid5  so 
that  they  may  be  used  for  steering  on 
either  land  or  water. 

Nikola  Tesla  claims  that  the  Dread- 
nought could  be  destroyed  by  a  tidal 

wave  produced  by  the  explosion  of  an 
8-ft.  cubical  tank  of  dynamite  below 
the  surface  even  at  a  distance  of  1J 
miles. 

Several  Thousand  People  Live  in  These  Street=Car  Houses 
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FLYING  ON  THE  STAGE 

853 

The  mystery  of  living  figures  on  the  stage  which  float  motionless  in  mid-air  or  fly  grace- fully about  have  ceased  to  be  a  secret;  everybody  knows  the  performers  are  suspended  by 
means  of  fine  wires  of  unusual  strength.  The  public  never  sees  the  machinery  for  raising! 
and  lowering  the  wires,  and  the  above  illustration,  which  shows  how  this  is  done,  will  be 
interesting.  The  drums  on  which  the  wires  are  wound  are  turned  by  hand,  and  require  con- 

siderable practice  in  their  operation.  The  operators  all  face  a  leader,  who  gives  the  orders 
quite  like  the  leader  of  an  orchestra. 

BARREL  POSTOFFICE  IN  MID=OCEAN 

About  600  miles  west  of  Ecuador,  on 
the  Equator,  lie  the  Galapagos  or  Tor- 

toise Islands.  A  barrel  anchored  se- 
curely off  the  shore  serves  as  an  inter- 

national postoftrce.  It  has  neither  post- 
master, regular  mails,  stamps,  nor  ap- 

propriation— just  an  old  barrel,  placed 
there  by  the  British  government  for  the 
reception  of  mail  by  passing  ships. 

And  yet  two  letters  have  recently 
been  received  at  Washington,  D.  C, 
from  the  barrel  postoffice  of  the  Pacific 
and  will  be  duly  forwarded  to  the  per- 

sons addressed.  Having  been  written  in 
October,  1905,  and  being  rather  the 
worse  for  weather  and  insects,  these  let- 

ters will  probably  have  more  interest 
as  curiosities  than  as  news. 
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ELECTRIC  MECHANICAL  BOOK= 
KEEPER 

One  of  the  leading  Chicago  banks, 
which  employs  600  clerks,  expects  to 
be  able  to  greatly  reduce  its  force  by 
the  use  of  a  new  mechanical  calculator. 
This  machine  does  much  more  than 

the  adding  machines  already  in  general 

The  Mechanical  Bookkeeper 

use.  It  acids,  subtracts,  divides  and 

multiplies  and  calculates  in  both  ver- 
tical and  horizontal  lines  simultaneous- 

ly. It  is  operated  by  keys  and  resem- 
bles a  typewriter.  It  is  run  by  a  small 

electric  motor  and  prints  its  records. 
It  is  the  invention  of  a  bank  bookkeep- 

er, who  has  spent  12  years  in  perfecting 
it.  He  claims  it  will  save  one-half  the 
time  now  spent  in  keeping  books. 

AN  ELECTRIC  BATH 

The  usual  methods  of  applying  elec- 
tricity for  remedial  purposes  are  un- 

satisfactoy 

in  several  re- 

spects. If  elec- 
trodes are  ap- 

plied to  different 
parts  of  the  body 
much  of  the  cur- 

rent passes  over 
the  surface  and 

a  strong  current 
is  too  intense  at 

the  points  of  application.  If  it  is 
sought  to  avoid  these  objections  by 

placing  the  patient  in  a  bath  tub  most 
of  the  current  will  go  directly  through 
the  water,  besides  all  the  trouble  and 
exposure  of  the  bath.  To  obviate  these 
and  other  difficulties  four  small  baths 
have  been  devised,  one  for  each  limb, 
as  seen  in  the  cut.  They  are  filled  with 
water  to  cover  J  of  the  upper  arm  and 

§  of  the  leg,  and  each  tub  has  an  elec- 
trode. In  this  way  the  action  of  the 

current  may  be  made  either  local  or 
general,  and  may  be  so  directed  as  to 
affect  certain  organs  especially.  There 
is  no  need  of  undressing  or  of  lying 

down,  the  latter  being  particularly  im- 
portant in  cases  of  weak  heart. 

ENGLISH  CABLE  TRUCK 

The  illustration  shows  the  latest 

heavy  truck  construction  for  handling 
big  drums  of  telephone  or  telegraph 
cable,  with  one  man  and  one  horse.  A 
load  can  be  taken  on  or  discharged  in 
four  minutes.  On  each  of  the  inclines 

is  seen  a  groove.  In  these  grooves  slide 
two  iron  supports  on  which  the  ends  of 

Loads  4  Tons  in  4  Minutes 

the  drum  axle  rest,  and  each  support 
is  attached  to  a  worm  gear  (seen  in 
front  of  the  drum)  by  a  light  cable. 
By  this  gear  one  man  has  no  difficulty 
in  drawing  up  a  4-ton  drum. 

The  sum  of  $3,000,000  has  been  ap- 
propriated by  New  York  City  for  a 

memorial  bridge  across  the  Spuyten 

Duyvil,  to  commemorate  the  tercenten- 
ary of  the  discovery  of  the  Hudson 

River. 
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traction  engines  in  lumber  trade 

Bringing  Big  Logs  to  the  Mill 

Like  small  streams  running  to  a 
great  river  the  traction  engine  lines  of 
the  California  logging  districts  feed  the 
railroads.  Next  to  the  Puget  Sound 
country  the  mountains  of  the  coast 
range  and  the  Sierra  Nevadas  in  north- 

ern California  furnish  the  most  exten- 
sive logging  industries  west  of  the  Mis- 

souri river.  These  vast  forests  contain 

redwood,  yellow  and  sugar  pine,  cedar, 
fir  and  tamarack.  The  lumber  is 

shipped  cast  and  exported  to  Mexico, 
Panama,  the  Central  and  South  Ameri- 

can ports,  Sandwich  Islands,  China, 
Japan,  Australia,  and  even  Europe. 

In  the  movement  of  logs  to  the  mill 
and  lumber  to  the  railroad,  traction 
engines  have  replaced  horses,  mules  and 

oxen  almost  entirely.  A  few  teams  are 
used  to  get  the  logs  out  to  the  wagon 
road,  but  much  of  this  work  is  now 
done  with  donkey  engines  and  wire 
ropes.  It  is  no  longer  necessary  to  lo- 

cate the  mill  on  the  railroad,  for  it 
can  be  erected  in  the  woods  and  the 
lumber  hauled  on  traction  trains  over 

any  wagon  road  where  teams  can  draw 
a  load.  It  is  much  cheaper  and  quicker 
to  build  a  good  wagon  road  and  equip 
with  traction  engines  and  wide-tired 
log  wagons  than  to  build  the  logging 
railway  formerly  employed,  and  when 
the  district  is  cut  over  there  is  no  track 
to  take  up  and  move.  The  size  of  the 
loads  which  can  be  drawn  and  the 
grades  climbed  is  surprising. 

Hauling  Lumber  from  Mill  to  Railioad 
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HEAVIEST  PASSENGER  LOCO- 
MOTIVE 

What  is  said  to  be  the  heaviest  pas- 
senger locomotive  yet  turned  out  has 

ety  oi'  possibilities.  In  case  an  aspirant 
for  the  stage  is  long  on  voice  but  short 
on  looks  or  shape  the  idea  of  inducing 
the  manager  to  listen  to  her  singing 
through  the  telephone  is  decidedly  clev- 

Heaviest  Passenger  Locomotive 

been  built  by  the  xVmerican  Locomo- 
tive Company  for  the  Pennsylvania 

road.  It  has  80-in.  driving  wheels  and 
cylinders  24  by  26  in.  Heating  sur- 

face, 4,427  sq.  ft.;  boiler  pressure,  205 
lbs.  Weight,  on  trucks,  45,000  lbs. ;  on 
drivers,  177,700  lbs.,  and  on  the  trailer, 
45,300  lbs.;  total  (without  tender), 
268,200  lbs. 

er,  for  both  distance  and  mystery  lend 
their  enchantment.  On  the  other  hand, 

may  not  this  young  woman's  success  in 
getting  an  engagement  "on  the  wire" 
cause  such  a  rush  of  singers  to  the  tele- 

phone booths  that  managers  will  abso- 
lutely refuse  to  listen  to  any  telephonic 

tones,  however  sweet? 

BIG  COLORADO  DAM 

SONG  BY  PHONE  GETS  POSITION 

A  young  woman  at  Reading,  Pa.,  has 
started  a  new  way  of  securing  an  oper- 

atic engagement,  by  singing  a  sample 
number  into  a  long-distance  telephone 
to  a  manager  in  Philadelphia.  She  got 
the  job.    The  scheme  opens  up  a  vari- 

The  plans  are  drawn  and  the  capi- 
tal secured  for  a  dam  to  hold  back  the 

waters  of  five  rivers — a  grand  total  of 
5,000,000,000  cu.  ft.  of  water.  It  will 
be  1|  miles  long,  150  ft.  high  and  will 
cost  $4,000,000.  All  of  which  is  to 
happen  9  miles  northwest  of  Denver, 
Col. 

The  Thomas  P.  Cole,  605  ft.  5  in.  in  length,  longest  vessel  ever  built  for  fresh  water,  on 
her  trial  trip.  She  is  equipped  with  submarine  telephone  system  and  an  electric  whistle, 
which  is  sounded  by  means  of  a  Morse  key.  An  automatic  arrangement  sounds  a  blast  every 10  seconds  when  in  fog. 
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STOKING  THE  RETORTS — The  above  animated  illustration  from  the  London  Sketch 
shows  the  men  stoking  the  retorts  in  one  of  the  big  gas  plants.  A  long  sort  of  scoop  is  filled 
with  coal,  pushed  into  the  retort,  and  is  then  turned  round  so  that  the  coal  falls  out.  The 
scoop  is  also  used  to  push  back  the  material  that  has  already  been  placed  in  the  retort.  This 
is  such  an  exhausting  task  that,  though  the  stokers  have  8-hour  shifts,  they  actually  work 
under  5'/2  hours,  as  they  have  to  rest  20  minutes  out  of  every  hour.  They  have  their  comr 
pensations,  however,  for  along  with  the  other  employes,  many  of  them  ex-soldiers,  they  hold 
stock  to  the  value  of  $1,675,000  in  the  company,  which  turns  out  yearly  13,000,000,000  ft.  of 
gas,  for  which  1,200,000  tons  of  coal  are  required. 

WHALE  LEATHER  FOR  GLOVES 

The  industrial  use  of  the  whale  in- 
volves a  wicked  waste  of  material.  For 

instance,  from  a  right  whale  50  ft.  long 
may  be  obtained  250  bbls.  of  oil  and 
perhaps  If  tons  of  whalebone.  The  re- 

mainder of  the  vast  carcass,  some  50 
tons,  is  thrown  away  as  absolutely 
worthless.  There  seems  to  be  a  gold 
mine  here  for  any  one  with  the  enter- 

prise and  capital  to  work  it.  The  hide 
of  one  whale,  spread  out,  would  cover 
1,500  sq.  ft.,  and  when  tanned  makes 
excellent  gloves  and  leather. 

A  TUNNEL  ON  PILES 

A  very  unusual  piece  of  engineering 
work  is  now  being  done  in  connection 
with  the  Brooklyn  tunnel  under  East 
river.  The  tunnel  rests  on  soft  mud 

and  quicksand  in  many  places,  and  it 
was  feared  the  additional  weight  of  the 
trains  might  cause  it  to  sag  and  break. 
To  prevent  such  a  disaster  holes  20  in. 

in  diameter  are  being  cut  through  the 
bottom  of  the  big  steel  tube  and  hollow 
steel  piles  in  5-ft.  sections  are  put  down 
into  the  mud.  As  fast  as  one  section  is 
down  it  is  filled  with  cement  and  an- 

other 5-ft.  section  bolted  to  it  and  treat- 
ed in  the  same  way.  This  is  continued 

until  the  built-up  pile  is  50  ft.  long. 
Instead  of  driving,  the  pile  is  sunk  by 
washing  out  a  hole  for  it  with  a  strong 
jet  of  water,  into  which  the  pile  sinks 
of  its  own  weight. 

CONCRETE  HOUSE  COSTS  MORE 
THAN  WOOD 

The  comparative  cost  of  a  dwelling 
in  New  York  state  containing  10  living 
rooms  and  2  bath  rooms,  according  to 
materials  used,  has  been  found  to  be  as 
follows :  For  wood  construction  a  con- 

tractor bid  $6,000;  for  concrete  with 
wooden  floors,  $8,900;  for  hollow-tile 
blocks  in  walls  and  partitions  and  some 
concrete,  $6,500. 
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Chief  of  Detroit  Fire  Department 

A   SUBSTITUTE    FOR  GASOLINE 

i  The  enormous  and  increasing  con- 
sumption of  gasoline,  besides  the  fact 

that  it  is  practically  under  the  control 
of  the  strongest  trust  in  the  world, 
makes  any  feasible  substitute  welcome. 
An  English  firm  will  soon  place  benzol 
upon  the  market  as  such  a  substitute, 
put  up  in  cans  of  convenient  size  for 
use  on  motor  cars.  Benzol  is  very  like 

gasoline  in  "appearance  and  qualities, 
and  can  be  sold  at  about  the  same  price, 
with  the  great  advantage  that  it  is  not 
in  the  grasp  of  the  oil  trust.  It  is  a  rec- 

tified spirit  from  the  distillation  of 

coal  tar,  which  is  a  by-product  of  the 
manufacture  of  coal  gas. 

Experiments  are  still  being  made  to 
perfect  it  as  a  motor  fuel.  It  is  claimed 
that  benzol  has  some  advantage  over 
gasoline  in  potential  energy,  as  tested 
by  actual  use  in  motor-car  engines.  Of 
course  objections  have  been  made  to  it, 
of  which  one  is  that  benzol  vapor  is 
extremely  poisonous.  In  odor  it  can 
claim  no  superiority  over  gasoline,  the 
bouquet  from  the  exhaust  being  just  as 
sweet. 

CONCRETE   BRIDGE— NOT  REIN- 
FORCED 

While  nearly  all  concrete  work  is  re- 
inforced in  some  way,  it  is  noteworthy 

that  a  bridge  is  to  be  built  in  Baltimore 
of  concrete  pure  and  simple.  And  yet 
it  is  to  be  322  ft.  long,  with  one  span 
of  142  ft.  and  three  of  60  ft.  each.  The 

concrete  will  be  made  of  one  part  ce- 
ment to  three  of  sand  and  six  of  broken 

stone.    It  is  to  cost  $175,000. 
 ♦  ♦  ♦  

Clean  gold  or  silver  watch  chains  by 
immersing  for  5  seconds  in  pure  am- 

monia, rinse  in  alcohol  and  shake  dry 
in  clean  sawdust. 

One  of  the  floats  in  the  annual  parade  at  Los  Angeles  was  named  the  "Coral"  and  repre- sented a  submarine  scene.  It  was  mounted  on  a  street  car  truck,  took  its  power  from  the 
trolley  line,  and  was  brilliant  with  sea-green  electric  lights. 
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AIRSHIPS  IN  CHICAGO 

The  Aero  Club  Gives  Its  First  Exhibition 

The  opening  of  the  Chicago  Aero  of  30  h.Vp.  ;  Horace  Wild  and  Chas.  K. 
Club  attracted  considerable  attention,  Hamilton  each  had  an  airship.    A  feW 

the  exhibit  including  three  airships  nights  were  made  but  the  entire  week 

and  one  aeroplane.    Capt.  Mattery  had  was   rainy   with   high   winds,  which 

a  large  ship  with  an  8-cylinder  engine  made  long  nights  impossible  and  ascen- 

Scenes  at  the  Chicago  Aero  Club 
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sion  dangerous.  The  gas  bags  were 
kept  inflated  constantly  in  hopes  of  the 
wind  going  down. 

Mr.  Lesh  made  one  ascension  in  his 
double  deck 

glider  which 
was  20  ft. 

long,  6  ft.  fore 
and  aft,  with 
200  sq.  ft.  of 
surface.  The 
tail  was  11  ft. 

long;  the 
decks  4  ft. 

apart.  We  say 

"was"'  because  the  machine  was  wrecked 
by  the  storm  on  the  last  day. 

On  entering  the  grounds  of  the  Aero- 
drome the  first  that  attracts  the  atten- 

tion of  the  sightseer  is  the  various  tents 
that  cover  the  huge  monsters  of  the 
air.  The  tents  all  seemed  to  be  se- 

curely staked  to  the  ground  in  order 
to  hold  the  great  gas  bags  from  taking 
their  flight.  Near  the  side  of  each 
tent  some  tanks  and  barrels  could  be 

seen  which  formed  the  apparatus  for 
making  the  hydrogen  gas  used  in  the 
gas  bags.  A  combination  of  iron  fil- 

ings, sulphuric  acid  and  a  secret  prepa- 
ration makes  this  gas.  A  tube  of  cloth 

and  about  six  inches  in  diameter  con- 
veyed the  gas  from  the  tanks  to  the 

gas  bags.    The  gas  bag  is  constructed 

of  a  very  fine  grade  of  silk  which  is 
sewed  together  in  squares  with  strips 
of  heavier  material.  It  is  then  oiled 

with  a  preparation  that  will  not  get 
hard.  From  these  great  bags,  which 
are  about  55  or  60  feet  in  length  and 
20  feet  in  diameter,  is  suspended,  by 
a  network  of  fish  line,  a  small  three- 
cornered  frame  made  from  spruce  sticks 
and  braced  with  piano  wire.  On  this 
light  frame  and  near  the  middle  is 
bolted  the  motor  that  drives  the  16- 
foot  propeller  wheel.  On  the  various 
types  of  airships  this  motor  differed 
in  style  and  construction,  ranging 
from  6  to  40  hp.  and  2  to 
8  cylinders.  A  tank  for  gasoline  as 
well  as  a  small  storage  battery  is  at- 

tached to  the  light  frame.  A  large 
frame  made  of  spruce  and  covered  with 
muslin  and  fastened  to  the  rear  end  of 

the  light  frame  forms  the  rudder.  The 
daring  aeronaut  strides  the  light  frame 
and  when  in  midair  controls  the  motor 

by  a  long  rod  along  the  frame  and 
changes  the  course  of  the  ship  by  guide 
ropes  to  the  rudder  and  changing  his 
position  along  the  frame. 

The  entire  weight  of  an  airship  is 
about  350  pounds,  while  the  motors 
weigh  from  96  to  165  pounds.  The 
light  spruce  frame  will  weigh  from  65 
to  80  pounds.  The  propeller  is  placed 
at  the  forward  end. 

Views  of  Aeroplane  Built  By  L.  G.  Lesh 
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INVENTED  THE  TELEPHONE PROGRESSIVE  LONDON 

Another  claimant  for  priority  in  the 
invention  for  which  the  patent  rights 
were  granted  to  Alexander  Graham 
Bell  was  Moujeot,  a  poor  and  obscure 
Frenchman  who  has  just  died  near 
Paris 

MACHINE  PRODUCES  VOWEL 
SOUNDS 

The  phonograph  reproduces  words 

or  sounds,  but  the  electric  "siren" 
actually  produces  the  vowel  sounds. 
An  electric  motor  compresses  air  in 
imitation  of  the  human 

lungs  and  the  operation 
of  a  keyboard  causes  the 
air  to  pass  through  the 
artificial  mouths  and 

lips  which  are  cast  from 
plaster  of  paris.  These 
casts  are  shaped  in  exact 
imitation  of  the  forms 
the  human  mouth  and 

lips  assume  when  speak- 
ing the  several  vowels. 

In  addition  to  being  an  interesting 
invention  capable  of  considerable  de- 

velopment, the  siren  is  used  in  testing 
the  degree  of  deafness  of  an  impaired 
human  ear,  as  with  the  machine  it  is 
possible  to  register  the  exact  amount 

What  is  this?  Did  you  never  hear 
of  the  London  ambulance 
service?  Well,  this  is  it. 

Don't  laugh.  London 
takes  it  seriously  and  is 

very  proud  of  it.  Inside 
-I  the  "dog  kennel"  is  a stretcher  on  two  wheels, 

upon  which  the  victim 
of  accident  or  sudden 

sickness  can  be  jolted  off  over  the 
cobblestones  to  the  nearest  hospital, 
enthusiastically  accompanied  by  all  the 

'Arries  and  'Arriets  who  can  get  near 
enough  to  feast  their  eyes  upon  the 

Electric  Motor  Compresses  the  Air' 

pale,  distorted  features.  London  is  a 
great  town  and  will  have  American  po- 

lice ambulances  some  day. 
 ♦  ♦  ♦  

The  bristles  of  any  brush  are  kept  in 
place  by  the  tightness  of  the  handle. 

Plaster  Cast  Mouths  for  Speaking  Vowels 

of  pressure  required  to  produce  a  sound 
which  the  deaf  person  can  hear.  The 
invention  is  by  Dr.  Marage,  of  Paris. 

 ♦  •  ♦  
Some  curbstone  brokers  in  New  York 

are  using  wireless  receivers  instead  of 
megaphones  to  get  market  quotations. 

Therefore  any  shrinking  of  the  handle 
loosens  the  bristles,  and  it  should  al- 

ways be  kept  in  a  moist  place.  The 
bristles  of  a  paint  brush  should  be  im- 

mersed in  water  when  not  in  use,  but 
it  should  never  be  allowed  to  stand  on 
the  bristles ;  hang  it. 
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Corridor  Car  for  the  Ottoman  Railways 

PREVENTS  RUST  FROM  SALT 
WATER 

OAS  MOTOR  CARS 

One  of  the  marine  engine  builders 
has  discovered  a  process  for  prevent- 

ing rust  on  the  interior  of  water  jack- 
ets of  gas  engines  when  salt  water  is 

used  for  cooling.  The  preventive  is  a 
secret  chemical  preparation  which  is 
pumped  into  the  jacket  under  a  pres- 

sure of  100  lb.  One  such  treatment  is 

supposed  to  make  the  iron  immune  to 
saltwater  rust.  As  a  test,  sal-ammoniac 

Pumping  the  Chemicals 

was  injected  and  left  in  6  weeks,  but 
on  removal  and  breaking  the  casting 
for  interior  inspection,  no  sign  of  rust 
was  found. 

The  salt  water  gives  little  trouble  in 
the  way  of  rust  as  long  as  it  is  kept  in 
motion,  but  where  it  remains  unmoved 
for  a  few  hours  or  days  rust  sets  in 
and  when  once  started  increases  rap- 
idly. 

Three-wheeled 
chairs  carrying 

two  passengers 
and  the  driver 

are  proposed  for the  Boardwalk, 
Atlantic  City.  It 
combines  the 
features  of  the 

hand-pushed  roll- 
ing chair  and  the  automobile.  Power 

is  supplied  by  a  small  gas  motor. 

OUR  NAVY  LEADS  THE  WORLD 

The  world's  rapid-fire  record  has 
passed  recently  from  the  British  to  the 
American  navy.  The  credit  for  this  is 
due  to  Seaman  J.  L.  Davidson,  of  the 

battleship  Ohio,  who  put  11  consecu- 
tive shots  from  a  6-in.  rifle  through  a 

20  by  15  ft.  target  at  a  distance  of 
1,600  yds.  in  51  seconds.  The  target 
was  bobbing  about  continually  in  a 
rough  sea.  The  best  British  record  is 
the  same  number  of  hits  in  60  seconds. 
The  Blue  Jacket,  an  American  naval 

publication,  has  the  following  by  Mar- 
garet E.  Schmidt  in  honor  of  the  event: 

England  has  her  Dreadnaughts 
With  their  deadly  12-inch  guns  ; 

Germany  has  battleships 
Of  twenty  thousand  tons  ; 

Denmark,  France  and  Italy 
O'er  great  ships  their  flags  unfurled. 

But  Uncle  Sam  has  beaten  all  — 
Our  Navy  leads  the  World. 
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OIL  FUEL  FOR  FOG  SIGNALS 

Until  recently  the  United  States 
Government  has  used  coal  for  operating 
steam  fog  signals  on  the  California 
coast.  This  consumption  of  coal  is  an 

important  item 'of  expense,  even  to  the 
richest  government  in  the  world,  for 
one  "siren"  alone  —  on  the  Farallone 
Islands,  25  miles  west  of  San  Fran- 

cisco— eats  up  100  tons  a  year.  It 
has  been  decided  to  change  the  diet 
from  coal  to  crude  petroleum,  in  hopes 
of  effecting  a  large  saving  of  expense, 
so  oil  plants  have  been  installed  at  five 
points  where  there  are  Government  fog 
signals.  Two  other  points  are  marked 
for  the  same  equipment  in  a  short  time, 
if  the  results  of  the  experiment  justify 
further  changes. 

DYNAMITE  BLAST  SAVES  SHIP 

Divers  Fight  for  Life  With  Great  Devil  Fish 

On  March  20  the  big  steamer  "North- 
western" went  ashore  on  La  Touche  Is- 

land, in  Southeastern  Alaska.  The  ves- 
sel was  jammed  in  between  two  large 

hidden  rocks,  and 
was  held  fast  as  if 

in  the  jaws  of  a  gi- 
gantic vise,  and  alh 

usual  methods  of 
recovery  would 
have  torn  big  holes 

in  the  hull.  A  loss  of  $225,000  seemed 
inevitable  to  the  insurance  company. 
However,  the  British  Columbia  Salvage 
Company  took  the  contract  to  float  the 
great  hull.  This  was  finally  accom- 

plished through  the  agency  of  dynamite. 
All  the  work  was  done  by  divers.  First 

a  survey  was  made  of  the  submerged 
rocks,  and  a  map  prepared.  It  was  then 
decided  where  to  drill  the  holes  for  the 
blasts,  and  considerable  time  was  occu- 

pied in  this  work.  The  drills  were  oper- 
ated by  compressed  air,  and  each  hole 

plugged  as  soon  as  finished,  to  keep  out 
the  sand.  When  all  the  holes  were  ready 
the  dangerous  operation  of  filling  them 
with  dynamite  was  performed.  A  much 

Diver  Drilling  Rock 

greater  danger,  however,  threatened  the 
divers  at  all  times.  The  waters  fairly 
swarmed  with  giant  cuttle  (devil)  fish 
which  constantly  attacked  the  divers, 
who  had  many  narrow  escapes.  In  fact, 
the  progress  of  the  work  was  so  slow  on 
this  account,  and  as  the  fear  of  the  div- 

ers increased,  it  was  found  necessary  to 
send  them  down  in  pairs.  While  one 
drilled  the  other  protected  him. 

So  scientifically  was  the  work  planned 
and  executed  that  when  the  explosion 
occurred  the  summit  of  the  submarine 
mountains  were  torn  away  without  in- 

jury to  the  ship. 

England  plans  to  build  another  Suez 
canal  with  British  capital  only. 
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NEW  VEGETABLE  SINK 

A  new  vegetable  sink  for  kitchens  has 
three  compartments.  In  one  the  vege- 

tables are  washed ;  in  the  middle  com- 

I       -r>  %  <:'> 

Three  Compartment  Sink 

partment  they  are  pared ;  the  third  con- 
tains clean  water  into  which  they  are 

tossed  until  enough  are  prepared  to 
transfer  to  the  cooking  utensil.  The 
sink  is  made  of  porcelain. 

A  WIRELESS  DREAM 

Will  fast  ships  speed  across  the  At- 
lantic some  day,  carrying  almost  no 

machinery,  and  propelled  by  wireless 
waves  of  power  generated  at  Niagara 
Falls  ?  That  is  the  dream  of  Sir  Hugh 
Bell,  president  of  Iron  and  Steel  Insti- 

tute, London.  Who  shall  declare  it  im- 
possible in  the  face  of  the  wonders 

which  the  new  century  has  already 
seen? 

SEARCHLIGHT  FRUSTRATES 
SUICIDE 

A  young  New  York  City  woman  who 
leaped  into  East  river  one  dark  night 
recently  and  was  fast  being  carried 
toward  the  terrible  rocks  of  Hell  Gate 

was  spotted  by  the  searchlight  of  an 

express  transport  boat.  As  the  woman's 
screams  rang  out,  the  searchlight  was 
played  up  and  down  the  waters,  until 
at  last  it  found  and  rested  upon  the 
white  upturned-  face  of  the  girl,  who 

had  been  buoyed  up  by  the  skirts  of  a 
raglan  coat  she  wore.  Three  men  swam 
out  from  the  shore  and  after  a  desper- 

ate struggle  with  the  swift  current 
brought  her  safely  to  terra  firma. 

TICKLESS  CLOCK  RUNS  400  DAYS 

Primitive  man  had  no  need  of  clocks 

— he  lived  in  the  open  air,  awoke  with 
the  rising  of  the  sun  and  went  to  sleep 
with  the  birds. 

When  more  accurate  precision  was 
needed,  he  invented  the  sun  dial,  and 
that  was  followed  for  indoor  use  by  the 
hour  glass,  and  similar  contrivances 
worked  by  water  or  sand.  Wheel  clocks 
worked  by  water  followed.  There  was 
a  striking  clock  in  A.  D.  807,  and  a 
large  clock  erected  in  London  in  1325 ; 
but  it  was  not  till  the  introduetion  of 

the  pendulum  by  Huygens  about  the 
17th  century  that  we  got  anything  ap- 

proaching accuracy. 
And  now  the  swinging  pendulum 

clock  with  its  regular  beats  ticking  out 

Courtesy  Fisher,  London 

Types  of  400=Day  Clocks 
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the  seconds  is  to  become  a  back  num- 
ber. In  its  place  is  a  pendulum  which 

turns  and  returns  in  a  horizontal  plane, 
like  the  hair  spring  of  a  watch  laid  on  a 
table,  but  unlike  the  watch  gives  out  no 
sound — it  is  absolutely  noiseless. 

And  it  runs  400  days  with  one  wind- 
ing. 

FILLING  SWEEPER  BROOMS 

The  illustration  shows  how  to  fill 
street  sweeper  brooms  which  have  spiral 
grooves  the  entire  length  between  hubs 
or  sprockets  in  which  the  hickory  fiber 
is  fastened  by  Manila  rope. 

Making:  «  Sweeper  Broom 

The  broom  spindle  is  placed  in  the 
frame,  and  the  rope  is  passed  through  a 
tension  on  top  bar  of  frame  and  at- 

tached to  spindle.  This  spindle  is  con- 
nected with  a  treadle  by  means  of  a 

pawl  and  ratchet.  Pressing  down  on 
the  treadle  with  the  foot  winds  the  rope 
on  the  broom  spindle,  the  material  to 
be  filled  is  looped  around  the  rope, 
which  is  drawn  into  the  grooves;  The 
fiber  should  be  dampened  to  prevent  it 
breaking  in  being  looped  around  the 
rope. 

BEST  TEMPERATURE  FOR 
STORING  FRUIT 

As  there  are  nearly  1,500  cold  stor- 
age plants  in  the  United  States  which 

handle  fruit  of  some  kind,  the  best 
preservative  temperature  is  a  very  prac- 

tical question.  Some  experiments  have 
been  conducted  in  Maine  from  Septem- 

TRAINING  FRENCH  SEAMEN— In  the 
French  navy  special  attention  is  given  to  a 
systematic  training  which  is  calculated  to 
make  the  men  active  and  light  of  move- 

ment. The  picture  shows  one  of  the  lessons 
by  which  the  sailors  are  taught  to  "man  a 
small  boat"  quickly  when  a  high  sea  is running. 

ber  to  May,  with  a  view  to  determining 
the  comparative  merits  of  artificial  cold 
and  cellar  storage  for  fruit,  especially 

apples.  The  average  artificial- tempera- 
ture was  35°;  of  the  cellar,  42°. 

Whereas  all  the  Baldwins  and  Spies  in 
the  cellar  had  rotted  in  that  time,  only 
13  per  cent  of  Baldwins  and  21  per  cent 
of  Spies  had  gone  to  the  bad  in  the 
artificial  cold. 

It  was  found  also  that  maturity  of 
fruit  and  promptness  of  storage  had 
great  influence  on  length  of  preserva- 

tion. For  instance,  Spies  which  were 
stored  immediately  lost  only  21  per  cent 
in  the  same  time  in  which  others  which 
had  lain  ten  days  in  barn  before  storage 
lost  49  per  cent.  Also  firm,  ripe  apples 
deteriorated  only  18  per  cent  as  against 
62  per  cent  of  apples  picked  two  weeks 
later  from  the  same  trees. 

To  prevent  glue  cracking  add  a  little 
chloride  of  calcium,  which  will  absorb 
enough  moisture  to  counteract  excessive 
dryness  of  the  glue. 
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It 

This  Will  Be  the  Largest  Steel  Bridge  in  the  World 

PROPOSED  HELL  GATE  BRIDGE 

A  railroad  bridge,  which  with  its  steel 
viaduct  approaches  will  be  three  miles 
long,  may  be  built  over  Hell  Gate,  N.  Y. 
It  will  be  the  longest  and  heaviest  steel 
bridge  in  the  world,  and  will  require 
80,000  tons  of  steel.  The  four  tracks 
will  be  140  ft.,  and  the  top  of  the  arch 
270  ft.,  above  the  water. 

YOUNG  LADY  BUILDS  BOILERS 

Chicago  has  a  young  lady  boiler- 
maker,  the  only  one,  so  far  as  we  know, 
in  the  country.  She  is  Miss  Euth  Kis- 
sack,  19  years  of  age,  and,  of  course, 

Her  father  conducted  a good  looking 

CuurteBy  Ideal  Power 

boiler  shop  for  many  years  and  Miss 
Ruth  was  his  office  manager  the  past 
three  years,  and  for  the  year  during 

her  father's  illness  superintended  the 
shop  and  had  charge  of  the  buying.  She 
also  learned  the  practical  side  of  the 
work  and  can  rivet  up  a  boiler  with 
pneumatic  hammers  as  well  as  any  of 
the  men.  Since  the  death  of  her  father, 
which  occurred  several  months  ago,  she 
has  had  entire  charge  of  the  business. 

NATURAL  HOT  WATER  HEATING 

People  living  in  the  western  part  of 
Southwestern  Dakota  are  to  be  congrat- 

ulated on  having  a  never-failing  supply 
of  hot  water  for  heating  their  houses 
and  for  other  purposes.  By  drilling  ar- 

tesian wells  they  get  spouters  varying  in 

temperature  from  100°  to  130°,  and 
even  higher. 

INCREASE  OF  U.  S.  NAVY 

Chicago's  Lady  Boilermaker 

The  growth  of  the  "big  stick''  will  be watched  by  the  American  people  with 
various  emotions.  Part  will  be  elated  by 
the  fact  that  the  Navy  Department  wilJ 
soon  have  8  new  battleships  well  under 
construction,  besides  7  cruisers,  5  de- 

stroyers and  4  submarines.  Most  of 
these  will  be  ready  for  service  this  sum- 

mer, and  work  is  being  pushed  as  fast 
as  is  consistent  with  thoroughness. 
Other  Americans  will  be  pleased  to  note 
that  their  country  is  not  yet  committed 
to  the  ruinous  race  for  naval  suprem- 

acy, in  which  France  has  126  war  ves- 
sels under  construction,  England  76, 

Germany  43,  and  Austria  33. 
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PIANO  BOX  BROODER  HOUSE 

Copyrighted,   1907,   by   Poultry  Publishing  Co. 
republished  by  special  permission. 

An  excellent  brooder  house  for  chicks 
hatched  in  an  incubator  may  be  made 
from  an  upright  piano  box.  The  first 
operation  is  to  saw  off  the  top  of  the 
box  diagonally,  for  proper  slant  of  roof, 
on  a  line  drawn  from  the  division  be- 

tween upper  and  lower  parts  of  the 
front,  to  a  point  near  the  top  corner  at 
the  back,  which  makes  the  front  of  the 
piano  box  the  back  of  the  brooder  that 
is  to  be.  Then  remove  lower  part  of 
front  of  box  and  mark  with  a  pencil 
around  bottom  of  box  on  the  inside, 
after  which  knock  off  bottom,  and  saw 
off  edge  on  all  four  sides.  The  object  of 
this  is  to  bring  bottom  of  box  up  inside 
the  proper  height,  placed  on  well  nailed 
cleats,  to  provide  for  heating  apparatus 
underneath.  Place  hinged  windows  as 
shown  in  the  cuts.  The  house  will  ac- 

commodate 100  chicks,  but  50  to  75 
will  do  better.  Make  the  roof  and  sides 
watertight  with  tarred  paper. 

SUBSTITUTE  FOR  POSTOFFICE 
TWINE  WANTED 

The  Postoffice  Department  would  wel- 
come some  device  or  inexpensive  appli- 

ance which  could  be  used  as  a  substitute 

for  the  jute  twine  now  universally  em- 
ployed in  tying  letters  in  packages.  The 

general  public  would  hardly  think  of 
the  amount  of  this  twine  required  each 
vear  but  it  runs  into  big  money.  For 
1906-7  the  sum  of  $200,000  was  appro- 

priated to  buy  this  twine  and  the  fiscal 
year  is  not  yet  up  and  the  stock  of  twine 
is  all  gone.  For  the  current  year  2,000,- 
000  lb.  will  be  used,  or  900,000,000  yd. 
The  twine  can  be  used  only  once.  Some 

tying  device  which  would  hold  the  let- 
ters in  bunches  for  transmission  in  mail 

Courtesy  Motor  Boat 
A  floating  theatre  is  one  of  the  unusual  things  In  water  craft,  but  can  be  found  on  the 

Lower  Mississippi  river.  It  is  a  boat  without  power  and  is  towed  or  pushed  from  town  to 
town.  The  company  live  on  the  boat,  which  has  an  auditorium  seating  several  hundred. 
One-night  stands  have  no  terrors  for  the  merry  company  of  sailing  players. 
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pouches  and  do  the  work  as  well  as 
twine  would  bring  a  fortune  to  the  in- 
ventor. 

NEW  MILKING  MACHINE 

A  very  simple  mechanical  milker  is 

being  used  in  Europe  and  reports  indi- 
cate better  results  than  have  been  se- 

Simple  Mechanical  Milker 

cured  from  any  other  of  the  several 
milking  machines.  It  is  so  simple  a 
boy  10  years  of  age  can  easily  operate  it. 
It  consists  of  four  pumps  which  work 
in  succession,  one  after  another,  and  at 
the  same  speed  as  a  person  milking  by 
hand.  Each  pump  is  connected  by  a 
short  rubber  tube  to  a  teat-cup,  of  which 
there  are  four.  The  milk  has  only  a 
short  distance  to  travel  and  discharges 

directly  into  the  pail  to  which  the  ma- 
chine is  fastened.  The  operator  sits  on 

a  stool  and  turns  a  crank  at  the  rate  of 
45  revolutions  per  minute.  The  suction 
of  any  one  of  the  pumps  can  be  in- 

creased or  decreased  by  turning  a 
thumbscrew  which  controls  the  air  pass- 

age. As  soon  as  one  teat  is  milked  the 
suction  is  cut  off  and  the  cup  removed, 

while  the  other  pumps  continue  work- 
ing. Where  several  machines  are  used 

in  one  place  power  through  flexible 
shafting  (1-10-hp.  to  each  machine) 
may  be  used.  With  power  one  operator 
can  superintend  several  machines.  The 

device  has  been  patented  in  all  coun- 
tries. 

BIGGEST  DREDGE  IN  THE  U.  S. 

It  is  now  at  work  off  the  north  shore 

of  Chicago,  sucking  up  sand  and  clay 
from  the  bottom  of  Lake  Michigan  and 

passing  it  along  through  a  30-in.  steel 
pipe  to  fill  in  a  stretch  of  shallow  shore 
a  mile  long.  This  strip  has  already 
been  surrounded  by  a  breakwater,  and 
when  filled  in  it  will  add  242  acres  to 
the  area  of  Lincoln  Park.  The  value  of 

the  new  land  will  be  at  least  $4,000,- 
000.  For  this  extension  work  $1,000,000 

have  been  appropriated  and  the  com- 
missioners will  be  able  to  keep  within 

that  amount  by  having  their  own 
dredge  to  do  the  work.  Although  the 
dredge  will  cost  $148,000,  there  will 
be  a  saving  of  20  cents  a  cubic  yard 
from  the  30  cents  bid  by  private  con- 

tractors, and  when  the  work  is  finished 
the  machine  can  be  sold  for  a  large 
fraction  of  what  it  cost. 

This  hydraulic  pumping  dredge  is 
well  worth  seeing.  The  hull  is  steel, 

150  ft.  long  by  35  ft.  wide,  and  con- 
tains engines  of  more  than  1,200  hp. 

From  the  bow  projects  a  long  steel 
beam,  which  can  be  raised  or  lowered 
and  this  supports  the  intake  dredging 
pipe.    At  the  end  of  the  pipe  revolves 

The  Big  Dredge 
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an  enormous  clay  cutter,  7^  ft.  ac  ross 

and  weighing  over  '5  tons,  of  which  a 
separate  view  was  given  in  Popular 
Mechanics  for  June.  As  this  cutter 

bores  into  the  bottom,  a  powerful  tur- 
bine in  the  hold  of  the  boat  sucks  the 

loosened  earth  into  the  pipe  and  sends 
it  out  at  the  stern  through  a  discharge 
pipe  as  far  as  may  be  necessary.  The 
outlet  pipe  is  in  100-ft.  sections,  con- 

nected by  heavy  rubber  joints,  and  sup- 
ported by  steel  cylinder  floats,  one  on 

each  side,  and  it  will  deliver  a  max- 
imum of  1,500  cu.  yd.  per  hour. 

At  the  stern  of  the  boat  are  two  great 

"spuds"  to  hold  it  in  position.  They 
are  solid  cylinders  of  wood,  2^  ft.  in 
diameter  and  53  ft.  long,  each  pointed 
with  a  steel  tip  weighing  12  tons;  they 
can  be  lowered  into  the  lake  bottom 

either  singly  or  together.  By  dropping 
first  one  and  then  the  other,  and  swing- 

ing the  boat  on  each  alternately  as  a 
pivot,  the  dredge  at  the  bow  can  be 
made  to  sweep  a  channel  175  ft.  wide. 

for  that  purpose".  The  molten  metal  is then  poured  in  as  in  Fig.  3.  When  cool 
the  job  is  complete  as  in  Fig.  4. 

WASP  KILLING  SCISSORS 

This  unique  instrument  for  killing 
wasps  and   other   undesirable  insects 

A  WIPE  JOINT  MACHINE 

Made  of  Wood' 

It  does  not  make  any  difference  if  a 
man  has  had  experience  or  not  in  wiping 
joints  if  he  uses  a  wipe  joint  machine,  as 
it  can  be  operated  by  any- 

one of  intelligence  after 
reading  directions.  The 
illustrations  show  the  ma- 

chine in  operation.  The 
joints  made  by  the  ma- 

chine are  better  than  the 

hand-wiped,  because  the 
soldering  metal  is  used  at 
more  extreme  heat  and  it 
is  a  well-known  fact  that 
the  hotter  the  metal  the 

stronger  the  joint. 
Brass  fittings  should  be 

turned  as  usual  and  lead 

pipe  scraped  before  being 
placed  in  machine.  After 
applying  the  machine 
(Fig.  2)  to  the  parts  both  should  be 
heated  with  a  blow  torch  on  all  sides 

until  machine  is  hot  enough  to  melt  a 
small  piece  of  solder  laid  in  the  trough 

which  may  enter  a  house, 
vention  of  the  late  Lord 

The 
England scissors 

was  the  in- De  Eos,  of 
are  made  of 

wood.  The  two  handles  can  be  whittled 

out  of  any  soft  wood,  and  the 
squeezers  glued  or  tacked  in  place. 
Fasten  handles  with  a  small  brass  rivet. 
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HOW  THE  "VARYAG"  WAS 
RAISED 

Remarkable  Success  of  Japanese  Naval  Engineers 

On  February  9,  1904,  the  fast  Rus- 
sian cruiser  "Varyag,"  6,500  tons,  was 

driven  from  the  neutral  harbor  of  Che- 
mulpo, and  after  engagement  with  the 

Japanese  fleet  was  riddled  with  shot  and 
sunk  by  her  commander.  For  thirty 
months  she  lay  on  the  bottom,  deep  in 
mud  which  partly  filled  the  ship,  then 
was.  brought  to  the  surface  and  is  now 
in  service  in  the  navy  which  sank  her. 

The  event  is  extremely  interesting  as 
the  most  notable  success  of  its  kind,  and 

tons  of  water  per  hour,  were  installed  oil 
big  floats  over  the  wreck  and  connected 
to  auxiliary  vessels,  for  steam  supply. 
On  August  8,  1906,  an  unusually  high 
tide  was  running  and  the  effort  was 
made.  In  a  short  time  the  hull  had 

readied  the  surface  and  repairs  were 
made  to  hull  and  machinery  which  per- 

mitted the  extraordinary  feat  of  sailing 
to  a  J apanese  port  under  its  own  steam 
and  power. 

In  the  work  were  engaged,  in  addition 
to  the  officers  and  divers,  about  300  Jap- 

anese naval  mechanics  and  as  many  Ko- 
rean helpers.  The  cost,  including  the 

three  big  pumps,  was  about  $500,000, 
Had  the  same  methods  been  adopted  it 

'Jets  of  Water  Dug  out  a  Sort  of  Ditch' 

accomplished  under  difficulties  which 
were  pronounced  impossible  to  over- 

come. Not  only  was  the  hull  nearly 
buried  in  mud,  but  a  5-knot  an  hour  cur- 

rent made  the  work  of  the  divers  slow 

and  dangerous.  Two  months  were  spent 
in  uncovering  and  stripping  the  wreck 
of  as  much  armament  as  possible.  The 
hull  lay  on  one  side,  with  the  keel  on  a 
horizontal,  and  the  first  steps  were  to 
turn  the  ship  over  and  bring  it  on  its 
keel.  This  was  done  with  jets  of  water 
forced  under  one  side,  which  dug  out  a 
sort  of  ditch  into  which  the  hull  gradu- 

ally slid  until  at  last  it  was  in  a  vertical 
position.  The  big  guns  were  then  hoist- 

ed. Usual  methods  of  closing  the  holes 
failed  and  a  shell  or  outer  vessel  inclos- 

ing the  wreck  had  to  be  constructed  to 
completely  envelop  it.  Three  large 
pumps,  built  in  Japan  for  the  special 
purpose  and  capable  of  pumping  3,600 

would  seem  that  the  raising  of  the 
"Maine"  would  have  been  a  task  easy  in 
comparison  to  the  recovery  of  the 
"Varyag." 

ACID=PROOF  PIPES 

Iron  pipes  lined  with  lead  or  tin  are 
made  for  the  transmission  of  acids 

which  would  quickly  destroy  unpro- 
tected iron.  These  pipes  are  made  up 

to  large  sizes ;  one  copper  smelting  com- 
pany, for  instance,  has  30,000  ft.  of 

10-in.  pipe  lined  with  lead  which  has 
been  in  use  12  years. 

Never  let  any  soap-suds  fall  upon 
your  eye-glasses  —  one  drop  will  ruin 
them.  The  caustic  alkali  will  make  the 

glass  iridescent. 
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PEARLING  AND  PEARL-DIVERS  OF  TODAY 

How  Men  Walk  the  Sea  Floor  in  Search  of  Huge  Shells  with  Costly  Gems 

By  William  George  Fitz-Gerald 

Steam  Lugger— Pearl  Diver  Coming  Up 

Pearl-diving  suggests  to  our  mind 
much  that  is  romantic;  but  the  era  of 
naked  divers,  in  dire  peril  from  sharks, 

has  passed  away;  and  modern  progress  ' 
now  equips  the  pearler  with  a  fearsome- 
looking  suit  of  India  rubber,  glistening 
copper  breastplates,  with  great  leaden 
weights  back  and  front,  and  lastly  an 
uncanny-looking  helmet,  glass-paneled 
and  with  elaborate  telephonic  attach- 

ments ;  air-pipes,  life-lines  and  a  power- 
ful submarine  searchlight,  carried  on 

steam  luggers. 
Thus  equipped  the  pearl-diver  of  to- 

day may  spend  six  or  eight  hours  at  the 
bottom  of  the  sea,  whereas  in  olden 
times  three  minutes  made  a  record.  Al- 

though pearls  are  found  in  nearly  all 
molluscs,  and  even  in  univalves  like  the 
Australian  Haliotis — a  kind  of  barna- 

cle— true  pearls  are  only  produced  by 
the  pearl  oyster,  or  mother-of-pearl 
shell.  And,  by  the  way,  the  commercial 

"M.  0.  P."  shell  is  really  the  diver's 
bread  and  butter.  They  are  as  big  as  an 
ordinary  dinner  plate  and  weigh  2  lb. 
when  cleaned.  These  fetch  from  $500 
to  $750  a  ton  in  the  market  and  all  the 

world  knows  that  mother-of-pearl  is  a 
staple  commodity  of  trade. 

The  pearl-fishers  are  aware  that  shells 
infested  with  living  parasites  are  most 
likely  to  yield  fine  gems.  The  ancient 
fisheries  were  chiefly  in  the  Indian 
Ocean  and  Persian  Gulf ;  but  nowadays 
the  loveliest  and  most  perfect  pearls 

come  from  Ceylon,  and  above  all  Aus- 
tralian waters  —  especially  Torres 

Straits  and  in  various  little-known 
spots  in  the  remote  Arafura  Sea. 

Pearl-fishing  in  Ceylon  is  a  govern- 
ment monopoly,  controlled  and  directed 

by  officials ;  and  in  the  month  of  March 
the  fleet  starts  for  the  pearling  grounds, 
each  vessel  with  20  or  30  divers  and 
their  assistants.  But  you  will  find  the 
headquarters  of  pearling  in  the  desolate 
country  extending  from  Exmouth  Gulf 
to  King  Sound,  in  Western  Australia. 
A  glistening  white  coastline  is  this, 
whose  monotony  is  broken  only  by 

mangoe-fringed  salt-water  creeks  and 
scorching  deserts  of  spinifex  and  sand. 

Here,  then,  we  have  600  odd  miles  of 
coastline  with  perhaps  5,000  hardy  ad- 

venturers engaged  in  the  pearl  trade. 
There  are  besides  some  thousands  of 

J apanese,  Manila  men,  Malays  and  men 
of  other  races,  acting  chiefly  as  crews 
for  the  little  ships  which  so  often  run 
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Drilling  a  Pearl 

on  uncharted  rocks  in  those  far-off  and 
little  known  seas.  The  vessels  are 

schooner-rigged  and  from  7  to  14  tons 
burden.  Each  carries  a  master  diver 
and  a.  crew  of  four,  one  of  whom  offi- 

ciates as  the  diver's  assistant  and  works 
the  cylinders  and  cranks  of  the  air- 
pumps  that  supply  him  with  air  while 
he  is  below.  Meanwhile  the  lugger  drifts 
with  wind  or  tide  while  busy  gloved 
hands  are  groping  for  the  huge  shells 

amid  great  swaying,  many-colored  for- 
ests, 20  fathoms  clown  in  the  tropical 

sea. 

One  man  above  holds  the  life-line  and 
pays  attention  to  signals;  another  is 
catching  fish  or  peeling  potatoes  for  the 
dinner;  and  it  may  be  a  third  has  gone 
off  in  the  dinghy  for  fresh  water  and 
firewood.  The  shells  are  found  on  ledges 
about  90  ft.  down  in  the  sea,  but  it  is 
common  knowledge  that  they  are  far 
more  plentiful  at  greater  depths.  Vast 
fortunes  await  the  inventors  of  a  diving 
apparatus  which  will  enable  the  pearler 
to  work  in  comfort  at  100  fathoms  deep. 
It  should  be  borne  in  mind  that  even  at 
200  ft.  the  diver  endures  a  pressure  of 
88  lb.  on  every  square  inch  of  his  body ! 

The  lugger  has  a  dangerously  low 
free-board  to  allow  of  the  diver,  with 
his  heavy  dress  and  gear,  being  easily 
hauled  on  board.  He  carries  a  net  with 

him  holding  the  shells,  and  when  this  is 
full  he  has  it  hauled  up  so  that  he  hiffi- 
self  may  run  no  risk  of  entangling  life- 

line or  air-pipe.  You  could  not  imagine 
an  environment  more  weird  than  that 

in  which  the  fully-dressed  pearler  works 
at,  say,  20  fathoms.  He  moves  airily, 
notwithstanding  his  40-lb.  boots,  amid 
groves  of  coral  trees,  interlaced  with 
fluttering  fern-like  plants,  among  whose 
branches  swim  gorgeous  tropical  fish 
and  sinister  water-snakes,  who  seem  to 
resent  the  intrusion  of  so  strange  a 
monster. 

A  good  day's  work  is  anything  over 
200  pairs  of  shells,  although  I  have 
known  as  many  as  1,000  picked  up  in 
that  time.  The  business,  as  may  be  sup- 

posed, is  absolutely  speculative.  One 
diver  may  open  ton  after  ton  of  shells 
without  securing  anything  of  greater 

value  than  a  -few  seed  pearls,  while  an- 
other may  take  a  fortune  out  of  a  day's 

gathering.  The  most  famous  pearl  dis- 
covered in  Australia  of  late  years  is 

that  known  as  the  "Southern  Cross."  It 
consists  of  a  cluster  of  nine  superb 
pearls  in  the  shape  of  a  small  crucifix, 

almost  perfect  in  proportion.  This  curi- 
ous freak  of  nature  was  picked  up  at 

low  water  on  the  Lacipede  Islands  by  a 
"beach-comber"  named  Clark,  who, 
after  burying  it  for  some  time  for  su- 

perstitious reasons  sold  it  for  $50;  it 
fetched  $50,000. 

The  pearl  diver  of  today,  protected  as 
he  is  by  every  device  known  to  modern 
submarine  engineering,  is  liable  to 
many  perils.  He  may  lose  his  life  by 
the  ripping  or  tearing  of  his  dress  upon 
the  sharp  coral  rocks  through  which  he 
picks  his  way.  Then,  should  an  accident 

happen  in  the  lugger  above,  his  air  sup- 

ply may  stop,  in  which  case  he  is  suffo- cated; a  crew  of  Malays,  by  the  way, 
can  never  be  depended  upon.  Therefore, 
you  may  be  sure  the  man  below  has  an 
uncanny  feeling  sometimes,  a  feeling 
of  utter  loneliness  and  helplessness 

causing  him  to  start  sharply  at  the  sud- 
den appearance  of  a  dark  mass  of  rocks, 

or  the  unexpected  touch  of  a  clammy 
sea-finger. 

He  finds  himself  far  from  human 
aid — out  of  the  world,  as  it  were,  where 
every  form  and  creature  is  different 
from  those  on  earth.  Nor  is  his  occupa- 
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tion  healthy.  It  predisposes  to  deafness 
and  rheumatism  and  may  affect  the 
lungs  and  heart.  The  worst  enemy  the 
Australian  pearl-divers  have,  however, 
are  the  terrible  cyclones  that  annually 
visit  the  coast.  As  to  sharks,  they  rarely 
attack  a  diver  in  modern  dress,  and  he 
can  always  frighten  them  off  when  they 
persist  in  following  him  by  letting  a 
few  air  bubbles  out  of  his  dress.  Other 

enemies  are  the  black  and  yellow  sea- 
snakes,  the  smaller  octopus,  the  stingray 
and  the  blow-fish. 

After  a  day's  take  of  shell  has  been 
conveyed  ashore  the  shell-opener  gets  to 
work  at  once.  The  pay  of  these  men 
equals  $30  a  month  plus  10  per  cent  on 
the  value  of  the  pearls  found.  Some 
idea  of  the  magnitude  of  the  industry 
may  be  realized  on  learning  that  last 
year  520  luggers  paid  an  annual  $5 
license  to  engage  in  the  trade,  and  they 
took  many  thousands  of  tons  of  pearl 
shell  ;  the  customs  duties  in  the  tiny 
pearl  town  of  Broome  exceeded  $5,000 
a  month. 

The  treasury  authorities  of  Western 
Australia  estimate  they  receive  at  least 
$100,000  a  year  in  dues  from  the  pearl- 

ers. But  of  course  the  industry  is 
enormously  profitable  and  hardly  a 
month  passes  without  the  discovery  of 

these  "tear  drops  of  the  ocean"  having  a 
market  value  of  from  $5,000  to  $15,- 
000  each,  and  sometimes  much  more. 

Thus  a  beautiful  pink  pear-shaped 
specimen  weighing  206  grains  was 
found  last  season  and  sold  for  $80,000. 

Before  setting,  pearls  are  classified 
according  to  size  on  a  setting  board; 
and  the  delicate  work  of  drilling  a  val- 

uable specimen  is  invariably  done  by  an 
old-fashioned  hand  apparatus.  More- 

over, no  matter  how  valuable  a  set  of 
pearls  may  be,  they  are  invariably 
strung  on  fine  silk  thread.  One  extraor- 

dinary fact  is  that  unless  pearls  are 
worn  they  will  pine  away  and  die.  Thus, 
in  the  Louvre  Museum  in  Paris  at  this 

moment  you  will  see  a  superb  pear] 
necklace  on  its  death-bed! 

To  be  precise,  it  lies  on  a  velvet  cush- 
ion. This  is  the  famous  necklace  left  by 

M.  Thiers,  diplomat  and  statesman;  it 

The  Pearls  Are  Strung  on  Silk 

formerly  belonged  to  his  wife,  and  was 
once  worth  $300,000.  It  consists  of 
1-45  pearls  in  three  rows,  weighing  alto- 

gether 2,907  grains.  The  once  lovely 
gems,  however,  are  fast  losing  their  lus- 

ter, and  in  a  decade  or  two  will  turn 
jet  black  and  become  quite  valueless. 
The  authorities  in  the  Louvre  view  the 
matter  with  grave  concern;  but  they 
are  well  aware  that  little  can  be  clone 

unless  the  decay  of  the  gems  can  be  ar- 
rested by  their  being  worn  on  warm 

human  skin,  so  sensitive  are  they  to 
change  of  temperature. 

 ♦  •  ♦  

CAN'T  CHANGE  BOAT'S  NAME 
AFTER  20  YEARS 

After  20  years  the  name  of  a  vessel 
registered  in  this  country  cannot  be 
changed  unless  it  be  rebuilt  at  a  cost 
of  at  least  one-half  the  original  cost. 

A  navigation  company  on  the  Great 
Lakes  is  in  an  unusual  predicament. 
It  recently  put  on  a  new  steamer 

named  "City  of  Cleveland."  The  com- 
pany has  an  old  steamer  of  the  same 

name  which  they  changed  to  "City  of 
St.  Ignace,"  only  to  find  to  their  sur- 

prise that  they  had  collided  with  a 
Government  regulation  which  forbids 
the  name  of  a  vessel  to  be  changed  after 
being  carried  longer  than  20  years,  and 
the  older  boat  was  named  in  1886. 
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TYPES  OF  ENGLISH  CARS.— The  above  illustrations  are  selected  frorn  ̂ i*^™1*; 
ber  of  views  used  by  the  president  of  the  English  Institut.on  of  Mechanical  _ Engineers 

his  annual  address.  The  first  is  a  two-car  Irish  train  which  operates  with  h e '  "jco^mot.ve between  the  cars.  The  second  is  a  standard  ore  and  coal  dump  car.  Next  is  a  car  for 
transporting  large  steel  girders  of  40  tons.  The  d.n.ng  car  is  65  ft.  long  and  we.ghs  W 
tons.    The  two  lower  views  show  the  interior  of  the  Queen's  private  car. 
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A  STRONG  THIN  PARTITION 

In  buildings  whore  space  is  so  valu- 
able that  every  square  inch  is  worth 

many  dollars,  very  thin  partitions 
which  are  at  the  same  time  strong,  im- 

pervious and  fireproof  are  at  a  pre- 
mium. Such  partitions  are  now  built 

only  1^  in.  thick,  yet  amply  strong 
enough   for    all    ordinary   uses.  Of 

crete  wall.  This  makes  a  partition  not 
only  thin  but  solid  and  impervious  to 
ordinary  sounds. 

ELECTRIC  BRICK  HOISTING 
CRANE 

Brick  and  canals  suggest  ancient  his- 
tory, and  electric  power  stands  as  the 

Electric  Crane  Lifts  a  Wagon  Load  at  a  Time 

course  they  do  not  carry  doors  or  win- 
dows. 

Small  I-beams  of  steel  about  1  in. 
in  width  are  used  for  the  studding,  to 
which  is  wired  the  metal  lath.  These 

I-beams  are  set  about  14  in.  apart  and 
can  be  of  any  length  suitable  for  the 
height  of  the  room.  In  the  illustration 
Fig.  1  shows  a  partition  in  cross  sec- 

tion as  it  appears  with  plaster  pushed 
through  the  meshes  in  the  metal  lath. 

Fig.  2 

In  Fig.  2  is  shown  the  plaster  on  both 
sides  of  a  partition  and  how  the  plaster 
interlocks  between  the  metal  lath  and 

forms  what  is  practically  a  solid  con- 

crowning  genius  of  the  new  century; 
all  three  are  linked  together  in  one  of 
the  large  industries  of  Germany. 

The  brick  yards  of  Berlin  are  situated 
along  canals  not  many  miles  out  from 
the  city,  says  the  Western  Electrician, 
and  the  transportation  of  the  brick  by 
water  is  found  least  expensive.  The 
brick  are  loaded  into  steel  crates  holding 
1,500  each,  which  are  loaded  into  canal 
boats  using  storage  batteries  for  power 
supply.  Each  crate  is  a  wagon  load  and 
each  boat  holds  forty  crates.  When  the 
boat  reaches  the  city  dock,  a  great  elec- 

tric crane  reaches  down  and  lifts  a  crate 

with  its  1,500  bricks  up  and  out  and  sets 
it  down  on  a  wagon,  on  which  it  is  carted 
to  the  place  where  the  brick  are  wanted. 
Could  anything  be  quicker  or  simpler? 
The  entire  boat  load  is  taken  out  in  less 
than  three  hours. 
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AN  ELECTRIC  BLUEPRINTING 
MACHINE 

Where  a  number  of  small  prints  of 
the  same  size  are  made  from  tracings 

during  cloudy  days  and  winter  condi- 
tions it  is  a  long  and  tedious  job.  Usu- 

ally such  prints  can  be  made  in  8  by 

around  the  arbor;  in  this  drum  are  10 
apertures  the  size  of  the  inner  face  of 
the  printing  frames,  says  Engineering 
News.  A  rabbeted  extension  at  the  bot- 

tom holds  the  lower  part  of  the  print- 
ing frame  while  a  brass  spring  engages 

and  holds  the  top  of  same,  as  shown  in 
accompanying  illustrations. 

Fitting  on  to  the  lower  drum  is  a 
similar  one  with  receding  sides,  but 
without  the  extension  and  the  springs, 
as  the  frames  remain  iixed  on  account 
of  their  position. 

This  makes  provision  for  20  frames 
and  each  one  is  equal  distance  and  at 
the  same  angle  from  the  lamp,  which 
is  suspended  and  projects  down  through 
a  hole  in  the  upper  drum  and  is  cen- 

tered by  means  of  a  plummet  over  the 
center  of  the  arbor  on  the  top  of  the  tri- 

pods. The  distance  from  the  center  of 
the  flame  to  the  center  of  the  glass  in 
the  printing  frame  is  22  in. 

The  lamp  may  be  of  the  ordinary  di- 
rect-current arc  light  with  enclosed 

clear  glass  globe. 

Electric  Blueprinter 

10-in.  irames,  such  as  are  used  by  pho- 
tographers. 

Mounted  upon  a  tripod,  having  an 
arbor  at  its  apex,  is  a  10-sided  drum 
with  flaring  sides,  having  a  hub  with 
wooden  rolls,  upon  which  it  revolves 

Bust  may  be  removed  from  iron  or 
steel  utensils  in  many  ways.  If  recent, 
rub  with  an  oil-soaked  cork;  or,  rub 
with  oil  of  tartar  or  with  very  fine 
emery  and  a  little  oil,  or  with  strong 
alum  and  vinegar,  or  soak  in  turpentine 
or  kerosene  over  night  and  clean  with 
very  fine  emery  cloth. 

Lower  Section. 
Stand 
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Icebergs  are  a  drug  on  the  market  in 
Alaska — that  is,  in  the  winter  time, 
when  40  degrees  below  is  a  mild  day; 
but  one  of  the  strange  perversities  of  na- 

ture is  to  burn  and  blister  with  a  hot 

sun  during  the  few  weeks  of  Arctic  sum- 
mer. Juneau  and  one  hundred  other  en- 

terprising Alaskan  cities  now  have  well- 
equipped  cold  storage  warehouses,  better 
than  most  towns  of  equal  size  down  in 

"the  states/'  but  there  was  a  time  when 
ice  could  not  be  had  even  in  Alaska.  It 

was  during  the  second  year  of  the  Klon- 
dike fever  and  the  Cold  Storage  and 

Ice  Trade  Journal  relates  the  unusual 
manner  in  which  a  supply  was  found. 

Berney  Moran  was  certainly  versatile. 
He  had  been  a  newspaper  writer,  track- 

layer, section  foreman,  street-corner 
preacher,  miner,  walking  delegate  and 
a  dozen  other  things.  He  rejoiced  in 

the  nickname  of  "Casey,"  and  is  now  a 
wealthy  mine  owner.  When  Moran  land- 

ed in  Juneau  he  had  a  dollar  bill  and  a! 
thirst ;  the  latter  he  proceeded  to  trade 
off  for  the  former. 
The  beer  was  served 
almost  warm. 

"Where's  your 
ice?"  asked  Moran. 
"We  ain't  no 

fancy  dudes,"  was the  frontier  answer. 

"We  never  have  no 
ice  here  in  summer. 

You'd  better  drink 
your  drink  without 
ice  or  noise." 

"Say,"  asked  Mo- 
ran, "what  will  you 

give  me  for  a  constant  supply  of  the 
best  ice  you  want  all  this  summer. 

They  dickered  and  came  to  an  agree- 
ment, and  Moran  then  visited  the  dif- 
ferent saloons  and  markets  and  stores 

"Casty"  Moran 

selling  perishable  goods,  and  made  an 
arrangement  with  the  majority  of  them 

to  supply  the  summer's  ice,  an  arrange- 
ment which  few,  if  any,  deemed  he  could keep. 

.  Moran  next  hired  a  tug — on  credit. 
He  also  hired  an  old  warehouse  on  the 
shore.  With  a  crew  of  two  and  himself 
and  with  a  cargo  of  ropes,  cables  and 
anchors,  he  left  the  port  and  proceeded 
to  sea. 

Two  days  after  the  entire  town  of 

Juneau  was  down  on  the  shore.  A  tug- 
boat was  approaching  with  a  tow  the 

like  of  which  no  tug  boat  ever  had  be- 
fore. Fastened  by  a  series  of  cables, 

ropes  and  anchors  to  the  tug,  and  a  hun- 
dred yards  or  so  behind  it,  was  a  gi- 

gantic iceberg.  On  the  berg  Moran  had 
sunk  posts  and  fastened  anchors,  and 
finally  managed  to  get  a  good  towing 

grip.  He  gradually  towed  the  moun- 
tain, composed  of  the  most  beautiful 

and  clearest  ice  in  the  world,  into  the 
harbor,  and  stranded  it  in  the  deep 
water  not  more  than  fifty  yards  from  his 
ice  house. 

Next  day,  in  letters  10  ft.  long,  the 
following  sign  appeared  on  the  old  ware- 

house, thus  establishing  the  first  ice  and 
oold  storage  business  north  of  Fifty- 
three  : 

CASEY  MORAN, ICE 
BY  THE  TOUND,  TON  OR  BERG. 

A  young  lady  in  street  costume  made 
a  balloon  ascent  at  Belleville,  N.  J., 

recently,  because  she  wouldn't  take  a 

dare.  'At  a  height  of  1,300  ft.,  hav- ing crossed  a  river  in  the  flight,  she 
dropped  with  the  aid  of  a  parachute 
and  landed  safelv.    Then  she  fainted. 

Deposits  of  meerschaum  have  been 
found  in  New  Mexico. 
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NEW  SUBURBAN  LOCOMOTIVE 

A  new  type  of  suburban  locomotive 
for  light  trains  on  short  runs  is  being 
built  in  England  for  use  on  the  London 
&  Southwestern  Kailway.  It  is  mounted 
on  four  3-ft.  drivers,  has  no  tender,  is 

English  Tank  Locomotive 

19  ft.  long,  and  weighs  24  tons  with 
500  gal.  water  and  1  ton  of  coal. 

On  the  top  of  the  cab  are  two  pul- 
leys through  which  ropes  pass  from 

the  throttle  to  the  coach.  When  only 
one  car  is  drawn  the  crew  consists  of 
two  men,  the  engineer  and  conductor, 
and  when  the  train  is  running  car  first 
the  conductor  can  stop  or  start  by  work- 

ing the  ropes.  The  engineer  does  his 
own  firing. 

WILL  COMPRESSED  AIR  STOP 
WAVES? 

Instead  of  casting  oil  on  troubled 
waters,  it  is  proposed  now  to  break 
them  up  with  compressed  air.  Theo- 

retically it  seems  feasible.    A  wave  is 

Pipe  Has  Minute  Holes 

most  dangerous  at  the  instant  it  breaks, 
releasing  tons  of  water,  it  may  be,  to 
fall  from  a  height  of  many  feet  with 
crushing  force.  If,  then,  the  wave  can 
be  broken  up  before  it  strikes,  it  is 
rendered  practically  harmless.  It  is 
proposed  to  do  this  by  running  out  a 
pipe  with  many  minute  holes  at  the 
end,  through  which  air  may  be  pumped 
under  water  to  protect  a  breakwater,  a 

helpless  ship,  or  a  light-ship.  So  far 
the  only  practical  application  of  the 
theory  which  can  be  cited  is  the  alleged 
effect  of  the  compressed  air  rising  to 
the  surface  of  the  Hudson  river  after 

escaping  from  the  tunnel  beneath.  It 
is  claimed  that  this  breaks  up  all  the 
waves  in  the  vicinity.  But  that  is  far 
from  conclusive,  and  it  remains  to  be 
demonstrated  that  compressed  air, 
apart  from  the  question  of  expense,  will 
be  any  more  effective  than  a  few  cents 
worth  of  petroleum. 

STREET  CARS  WITH  TWO  ROOFS 

Street  cars  are  now  being  built  with 
a  double  roof — the  upper  one  an  inch 
above  the  other  and  projecting  8  in.  on 
either  side.  The  purpose  is  to  prevent 
leaking  when  cars  are  kept  out  of  doors 

Courttsy  Eloc.  Traction  Weekly Water-Tight  Roof 

for  want  of  storage  room.  The  double 
roof  also  reduces  the  humming  noise  of 
the  trolley  wheel. 

It  is  not  generally  known  by  retail 
pipe  dealers  or  by  many  users  of  pipe 
that  any  size  of  standard  wrought  iron 
welded  pipe  above  1J  in.  will  just  fit 
in  the  next  size  larger.  This  is  so  up 
until  6-in.  is  reached,  when  the  sizes 
are  made  only  in  full  inch  numbers; 
that  is,  they  jump  from  5  to  6  and 
from  6  to  7,  etc. 



Fig.  1— Apprentice  Seamen  Drilling  With  Rapid-Fire  Gun  Supported  by  Infantry.  Fig.  2.— Interior 
of  Drill  Hall,  U.  S.  Naval  Training  Station.  Fig.  3.— Drill  Under  Arms  at  Newport  Training  Station. 
Fig.  4.— Physical  Inspection. 
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GOLD  DREDGING  IN  THE  DESERT 

Gold-hunger  has  drawn 
men  everywhere  except, 
perhaps,  to  the  shifting 
sands  of  the  Mojave  des- 

ert. But  now  a  mining 

company,  recently  organ- 
ized in  the  southern  part 

of  California,  proposes  to 
dredge  the  dry  bed  of  a 
prehistoric  Mojave  river 
for  the  precious  yellow 

grains. 
There  is  nothing  new 

in  the  idea,  for  mining 

experts  have  long  de- 
clared that  the  sands  of 

the  Mojave  were  well 
salted  with  gold ;  but  how 
to  get  it  ?  Now  that  problem  has  been 

solved  by  the  drilling  of  several  ar- 
tesian wells  whose  overflow,  after  be- 

ing pumped  four  miles,  will  be  amply 
sufficient  for  dredging  purposes. 

16=HP.  FROM  A  54-LB.  ENGINE 

is  two  cycle,  starts  absolutely  with- 
out fuel  after  half  a  turn,  and  runs 

Dredging  in  a  Desert 

without  any  carbureter.  The  spark  coil 
contains,  instead  of  the  usual  two  wind- 

ings of  wire,  six  windings,  of  which  the 
last  five  are  looped  in  series  with  a  bat- 

tery of  condensers.  The  lubricating 
oil  is  injected  along  with  the  gas  mix- ture. 

The  automobile  and  the  flying-ma- 
chine are  developing  marvels  in  the 

line  of  engine  construction.  The  lat- 
est wonder  is  16  hp.  which  a  man  can 

lift  with  one  hand.  Ordinarily  such 
power  requires  an  engine  of  300  to 
1,000  lb.,  but  this  was  devised  as  the 
motor  of  a  new  balloon,  and  it  is  so 
powerful  that  the  chief  concern  of  the 
inventor  is  to  fasten  it  firmly  enough  to 
the  frame  of  the  airship  to  prevent  its 
tearing  loose.  The  design  of  this  little 
giant  is  original  in  many  respects.  It 

Seamanship  Work  on  a  Land  Mast— U.  S.  Naval  Training  Station 
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SHOP  NOTI 

To  Repair  a  Gasoline  Pump 

The  piston  or  plunger  that  becomes 
worn,  where  it  comes  in  contact  with 
the  packing  (Fig.  1)  in  a  gasoline  or 
oil  pump  on  an 
engine  can  be 
repaired  by  us- 

ing a  piece  of 
brass  tubing  near 
the  size  of  the 

piston  cut  to  a 
length  that  will 
cover  over  the 

part  that  is  worn 
(Fig.  2).  Dress 
the  piston  with  a 
file  until  tubing  will  fit  close.  The 
tubing  should  be  soldered  to  the  pis- 

ton if  it  does  not  fit  close  enough  to 
keep  the  air  from  passing  between 
them.  The  hole  through  the  pack- 

ing nut  and  head  will  then  have  to  be 
drilled  with  a  drill  large  enough  to  ad- 

mit the  brass  tubing. 

Fig.  1 

Special  Forms  for  Cutting  Blueprint 
Paper 

Anyone  using  blueprint  paper  from 
rolls  will  know  that  it  is  not  easy  to 
cut  the  right  size  and  when  cut  it  has 
some  curl  to  it.  We  use  different  sizes 

of  paper,  says  a  correspondent  of  In- 
dustrial Magazine,  and,  therefore,  we 

have  a  form  for  each  size.  The  small- 
est is  simply  a  J-in.  board  cut  true  and 

provided  with  a  knob  handle  in  the 
center.    The  larger  forms  are  made  of 

-J-in.  by  lj-in.  poplar,  braced  with  brass 
corner  pieces,  as  shown  in  sketch. 
By  using  these  forms  we  can  cut 

enough  paper  to  last  several  days;  lay 
it  in  a  dark  drawer,  face  down,  one 
sheet  on  top  of  another,  and  then  place 
a  flat  surfaced  weight  on  top  of  it  all. 
The  advantages  are:  rapid  cutting, 
cutting  to  size,  practically  no  waste,  and 
flat  paper  instead  of  curled  paper  to 
put  in  the  printing  frame. 

Repairing  Leaky  Valves 

Often  globe  or  angle  valves  used  for 
cold  or  hot  water,  or  other  liquids, 
start  leaking  after  being  in  use  for 
some  time.  Of  course,  where  a  set  of 
reseating  tools  are 
available  they  can 
soon  be  repaired,  but 
these  handy  tools  are 
not  always  on  hand. 
A  simple  method  of 
overcoming  the  difficulty  is  to  remove 
the  hood  and  sandpaper  the  brass  valve 
disc  bright  at  A  where  it  sets  on  the 
seat,  then  go  all  around  it  with  a  hot 
soldering  iron  and  place  a  coating  of 
solder  all  around  it;  when  it  is  put  back 
it  will  be  found  to  be  perfectly  liquid 
tight.  This  scheme  is  not  effectual 
where  high  pressure  steam  is  used,  as  it 
will  not  stand  long  in  this  case. — Con- 

tributed by  Jas.  Ellethorn,  Toronto, 
Ont. 

Screwing  Flanges  on  Large  Pipe 

Form  for  Cutting  Blueprint  Paper 

The  difficulty  of  screwing  flanges  on 
pipe  of  large  size  is  well  known  to  those 
who  have  tried  it,  as  these  flanges  are 
made  so  short  that  it  is  difficult  to  grip 
them  in  any  way.  An  expedient  which 
has  been  resorted  to  and  found  amply 
satisfactory  in  many  cases  is  to  place 
bolts  loosely  in  the  bolt  holes  in  such  a 
manner  that  a  large  stick  of  timber 
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Screwing  a  Plange  on  a  Large  Pipe 

will  be  held  between  them,  says  The 
Metal  Worker,  the  stick  acting  as  a 
lever  by  which  the  flange  can  be  turned. 
This  method  is  shown  in  the  accom- 

panying illustration,  and  will  commend 
itself  not  only  on  account  of  its  sim- 

plicity but  the  rapidity  with  which  the 
work  can  be  done. 

A  Handy  Reamer 

Forge  the  shank  A  to  go  in  the  brace 
or  bit  stock,  then  draw  the  end  down  to 
the  taper  you  want  the  reamer  to  be 
and  make  a  little  short,  say  f  in.  If 
the  reamer  is  to  be  ̂   in.  at  the  large 
and  J  in.  at  the  small  end,  draw  it 
down  to  that  size  and  flatten  down  to 
i  in.  at  both  ends.  In  making  the 
twist,  care  should  be  taken  that  it  is 
done  properly  and  not  given  too  many 
turns,  says  a  correspondent  of  The 
Blacksmith  and  Wheelwright.  After 
the  twist  is  given,  hammer  lightly  at 
a  low  heat  until  proper  size  is  ob- 

tained, then  let  it  cool.  File  with  a 
round  file,  using  care  not  to  touch  cut- 

ting edges.    One  thing  to  remember  is 

Handy  Reamer 

the  twist  should  be  just  the  opposite 
from  a  twist  drill.  To  temper,  heat  it 
all  except  the  shank  at  a  low  heat, 
plunge  in  water  and  cool  entirely,  after 
which  polish  with  emery  stick  and  draw 
temper  over  the  fire,  using  care  not  to 
heat  small  end  too  fast.  Let  color  run 
to  a  purple  and  cool. 

To  Stop  Gas  Tube  from  Leaking 

The  ordinary  woven  tubing  for  con- 
necting lights,  stoves  and  heaters  to 

the  gas  jet  almost  invariably  leaks.  The 
salesman  will  claim  that  the  gas  soaks 
through  the  webbing  and  that  the  odor 
cannot  be  avoided  except  by  buying  ex- 

pensive tubing— 10  to  15  cents  a  foot. 
The  fact  is  that  the  leak  is  at  the  junc- 

tion of  the  rubber  tips  with  the  web- 
bing, as  you  can  prove  easily  by  wrap- 

ping the  joints  carefully  with "  bicycle tape.  Examine  your  tubing  closely  be- 
fore buying  to  make  sure  that  it  is  not 

defective  or  broken  at  any  point,  and 
then  wind  the  joints  spirally  and 
tightly  with  the  tape,  going  over  it 
twice  in  opposite  directions  and  con- 
tinning  it  at  least  in.  each  way  from 
the  junction.  It  will  be  still  better,  if 
you  have  any  rim  or  tire  cement,  to 
smear  joint  freely  before  wrapping.  In 
this  way  a  5-cent  tubing*  is  made  odor- less. 

Removing  Paint  from  Iron  Tank 

To  remove  paint  from  an  iron  tank, 
take  lime  and  mix  with  common  lye 
into  a  thick  paste  by  the  addition  of 
water,  says  Engineering  Review,  and 
apply  over  the  surface  of  the  metal 
with  a  mason's  trowel  to  a  thickness  of 
about  J  in.  After  allowing  the  mixture 
to  remain  a  short  time,  wash  off  with 
a  hose  and  most  of  the  old  paint  will 
be  entirely  removed,  the  remainder  be- 

ing easily  scraped  off  with  a  scraper. 
If  the  tank  contains  several  coats  of 

dried  paint,  two  or  three  applications 
will  be  necessary  before  the  entire  sur- 

face is  clean. 

Cleaning  Porcelain  Bath  Tubs 

To  clean  a  porcelain-lined  bath  tub, 
use  hot  water  and  a  rag  saturated  with 

gasoline.  If  the  gasoline  is  objection- 
able, smear  a  little  vaseline  on  the 

dirtiest  parts  and  remove  dirt  and  vas- 
eline at  once  with  rag  and  hot  water. 

Never  scour  porcelain  tub,  nor  nick 
or  scratch  its  surface  in  any  way. 
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Home-Made  Turning  Lathe  and  Emery  Grinder 

[/
2 

Fig.  2 

4^tV  A 

Fig.  5  Fig:  6  Fig 
ig.  7  5  y      Fig.  10 

Details  of  Home=Made  Turning  Lathe  and  Emery  Grinder 

The  frame  is  made  of  2  by  4-in.  tim- 
bers framed  and  bolted  together.  The 

driving  power  consists  of  a  pair  of  old 
mowing-machine  wheels  and  their  axle, 
A,  mounted,  in  brass  boxes,  B,  also  taken 
from  old  mower.  The  lathe  head  is 

made  of  1^-in.  lumber,  and  held  to- 
gether with  f-in.  bolts.  The  spindle  is 

a  piece  of  1-in.  bright  turned  shafting 
turned  down  to  §  in.  at  bearings  and 
to  f  in.  for  emery  wheel.  In  end  of 
shaft  opposite  emery  wheel  a  |-in.  hole 
is  drilled  in  center  of  shaft  2  in.  deep. 
Into  this  hole  is  fitted  the  different  at- 

tachments. A  spur  center  is  made  by 
flattening  the  end  of  a  piece  of  J-in. 
shafting  and  filing  a  point  on  it,  Fig.  5, 
and  the  screw  center,  Fig.  7,  is  made 
out  of  a  wood  screw  with  head  re- 

moved, while  the  face-plate,  Figs.  8 
and  9,  is  made  of  another  piece  of  ̂ -in. 
shafting  fastened  in  a  round  disc  of 
wood.  A  -|-in.  bolt  with  head  removed 
makes  the  arbor.  The  spindle  bearings 
are  held  in  separate  wooden  boxes  fast- 

ened in  head  standards  and  are  bab- 
bitted, which  allows  adjustment  of 

bearings  without  loosening  standards. 
The  tail  screw  is  made  of  a  f-in.  bolt 

screwed  in  its  own  nut  which  is  coun- 
tersunk in  the  face  of  tail  block  and  is 

held  from  turning  by  an  eye  bolt,  with 

hand  nut.  A  piece  of  rat-tail  file 
ground  to  a  point  is  inserted  in  a  hole 
drilled  in  the  tail  screw. 

The  lugs  were  removed  from  mower 
wheels  by  striking  them  on  the  side 
with  a  hammer  and  dressing  down  with 
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a  file  and  cold  chisel. — Contributed  by 
Frank  W.  Kumsey,  New  London,  0. 

Home=Made  Arc  Lamp  for  Blue= 
printing 

An  arc  lamp  that  will  save  time  and 
trouble  for  those  having  large  quanti- 

ties of  blueprinting  or  photographic 
work  mav  be  built  as  follows : 

Blueprint  Arc  Lamp 

In  a  plaster  mold,  cast  two  lead  up- 
rights as  per  sketch.  If  you  want  a 

fancy  job  make  them  of  brass.  Drill 
and  tap  the  shoulder  for  a  f-in.  bolt 
and  the  base  for  a  10-24  machine 
screw.  Thread  two  f-in.  bolts  4  in. 
long  up  to  the  head  (B,  Fig  1),  pass 
on  a  lock  nut,  N,  and  then  screw  one 
through  each  of  the  uprights.  Bush 
the  ends  of  the  bolts  to  fit  tightly  in- 

side of  a  piece  of  thin  wall  brass  tube 
2  in.  long  by  ̂   in.  inside  diameter,  the 
other  end  of  the  tube  being  double 

slotted  (T,  Fig.  1).  Two  pieces  of  \- 
in.  carbon,  such  as  is  used  for  trimming 
ordinary  arc  lamps,  should  be  forced 
into  the  tube,  the  slotted  ends  gripping 
them  firmly  (C,  Fig.  1 ). 
The  two  uprights  should  then  be 

mounted  on  a  board,  over  which  has 
been  pasted  a  piece  of  asbestos  J  in. 
thick,  at  right  angles,  so  that  when 

the  bolts  are  screwed  clear  back  the 

carbons  will  be  about  -J  in.  apart. 
As  the  lamp  will  probably  have  to 

operate  on  a  110-volt  circuit  it  will  be 
necessary  to  have  some  sort  of  a  re- 

sistance to  hold  down  the  current  to 
the  required  50  volts  at  the  arc  and 
5  amperes  also  for  regulation. 

For  this  resistance  we  will  need 
about  100  ft.  of  bare  German  silver 
wire  No.  18  which  may  be  wound  on 
porcelain  insulators  on  the  face  of  a 
board  which  has  been  lined  with  as- 

bestos. A  4-point  switch  should  be 
connected  in  to  cut  out  the  required 
resistance  for  regulation.  Small  prints 
from  linen  tracings  may  be  done  in 
from  8  to  15  seconds,  while  those  from 
co-ordinate  paper  will  take  from  40  to 
80  seconds.  With  this  piece  of  ap- 

paratus you  can  do  as  good  work  as 
can  be  done  with  a  lamp  that  would 
cost  in  the  open  market  from  $10 
to  $25. 

With  suitable  lenses  this  lamp  may 
also  be  used  in  connection  with  a 

stereopticon. — Contributed  by  A.  D. 

Adjustable  Drop  Light 

Cut  a  spring  shade  roller  to  any  con- 
venient length  for  attaching,  by  the 

usual  sockets  at  each  end,  to  rafters 
or  other  supports  over  the  spot  where 
you  wish  an  electric  light  to  be  sus- 

pended.   Attach  a  cord  to  the  roller 

Adjustable  Drop  Light 

and  wind  it  so  as  to  coil  the  spring 
whim  it  is  pulled  down,  just  as  a  shade 
would  do.  Tie  the  other  end  of  the 

cord  to  the  insulated  wire  of  your  elec- 
tric light.    Of  course,  the  latter  can 
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now  be  made  to  hang  at  any  desired 
elevation. — Contributed  by  Joseph  M. 
Campbell,  Altoona,  Pa. 

Home=Made  Jib  Crane 

A  small  jib  crane  can  be  made  out 
of  material  gathered  up  around  the 
scrap    heap.     The   standard,    B,  as 

Home=Made  Jib  Crane 

shown  in  sketch,  may  be  cut  from  an 
old  piece  of  3-in.  shafting,  says  Amer- 

ican Machinist,  while  bearings  for  top 
and  bottom  ends,  A  and  B,  may  be 
made  from  reinforced  blank-pipe 
flanges.  Suitable  grooves  should  be 
cut  around  bottom  of  the  shaft  for 
lubrication.  A  one-ton  chain  block 
hung  on  trolley,  T,  travels  on  the 
I-beam.  It  can  be  made  to  cover  a 
circle  20  ft.  in  diameter. 

How  to  Make  a  Portable  Table 

A  table  for  outdoor  use 

that  can  be  taken  apart, 
stored  or  changed  from 
place  to  place  may  be 
made  at  small  expense. 
Fasten  cleats  with  screws, 
as  shown  in  Fig.  1,  to 
the  bottom  of  a  board  of 

suitable  size.  The  legs 
are  built  with  a  cross- 
piece,  A,  Fig.  4,  at  the 
top  which  fits  into  slot 
formed  by  the  cleats,  CC, 
and  a  crosspiece,  B,  that 
has  two  cleats,  D,  making 
a  place  to  receive  the  bot- 

tom end  of  the  brace,  E,  Fig.  2.  The 
upper  ends  of  the  braces,  EE,  fit  in 
between  two  pieces,  F,  fastened  in  the 
middle  of  the  board.  The  three  pins 
fitted  loosely  in  DD  and  F,  Fig.  2,  is 
all  that  holds  table  together.  The  end 
view  is  shown  in  Fig.  3. — Contributed 
by  F.  B.  Ewing,  Santa  Clara,  Cal. 

Snap  Flask  Weights 

After  using  weights  as  shown  in 
end  views,  Fig.  2,  for  snap  flasks,  I  de- 

vised ones  as  shown  in  Fig.  1.  Weight 

A 

=  (  -)£. 

'
c
O
 

H 

D  €3> F 
C 

> 
Fig.  2 

Snap  Flask  Weights  with  Removable  Handles 

C,  Fig.  2,  is  cast  with  a  wrought-iron 
handle  in  it,  which  makes  it  very 

inconvenient  for  stacking.  The  cut- 
out for  the  fingers  in  weight  D,  Fig. 

2,  brings  the  hand  in  contact  with  the 
hot  gases.  In  Fig  1,  A  shows  top  plan 
and  B  end  view  of  the  flask  weight  I 
constructed.  The  handle  H  is  remov- 

able and  allows  weights  to  stack  well 

fable  for  Outdoor  Use 
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when  not  in  use,  and  also  remains  cool 
for  the  hands.  A  flask  is  shown  at  F 

with  the  weight  in  use. — Contributed 
by  C.  E.  McGahey. 

Saves  Belt  Wear 

Device  for  Long=Distance  Tape 
Reading 

A  little  device  used  for  the  purpose 
of  taking  ordinates  is  illustrated  in  the 
accompanying  sketch.  The  device  fits 
over  the  tape  and  slides  along  it,  and 
when  properly  set  is  clamped  by  the 
thumb  and  the  distance  read,  says  En- 

gineering News.  This  device  enables 
one  to  take  right-angle  ordinates  from 

•Line  Centered 
with  White  Strip 

Face. Back. 

"Fits  Over  Tape  and  Slides  Along  It" 

the  transit  line  at  a  distance  of  five  or 

six  hundred  feet  with  great  accuracy 
and  convenience. 

Pointer  for  Turning  Tapers  on 
a  Lathe 

A  point  which  should  be  remembered 
but  is  often  neglected  is  that  in  turn- 

ing tapers  of  any  kind  on  a  lathe  be 
sure  to  have  the  cutting  edge  of  the 
tool  exactly  the  same  height  as  your 

centers.  If  you  don't  the  taper  will 
vary  with  each  cut,  no  matter  whether 
you  are  using  a  taper  attachment  or  a 
set-over  tail  stock.  The  variation  may 
be  slight,  but  on  fine  work  it  tells. — 
Contributed  by  E.  V. 

It  is  poor  policy  to  let  an  idle  belt 
hang  loose  on  a  revolving  shaft.  Of 
course,  in  time  there  will  be  an  appre- 

To  Save  Belt  Wear 

ciable  wearing  away.  Better  take  two 
wood  bushings  a  little  larger  than  the 
shaft  and  bind  them  on  with  soft  wire 
at  the  place  where  the  belt  will  rest 
when  idle.  The  cut,  by  courtesy  of  the 
American  Machinist,  shows  this  device 

very  plainly. 

Handy  Taper  Reamer  for  Roughing; 
out  Holes 

A  first-class  reamer  for  roughing  out 
all  kinds  of  tapered  holes  for  valves  and 

pet  cocks  is  made  as 
shown  in  drawing. 

The  shank  and  cut- 
ter holder,  D,  is 

turned  from  tool  steel 

to  within  1-32  in.  of 
wr~n  the  size  wanted,  then 

milled  as  shown  at  A. 
A  second  cut  is  taken 

on  the  milling  ma- 
chine as  shown  at  E, 

leaving  a  recess  to 
take  the  cutter  blade, 
B.  The  screw  holes 
in  blade  should  be  a 

little  large  to  allow 
adjustment  for  wear, 

which  can  be  taken  up  with  strips  of 
paper  inserted  behind  it.  The  holder 
and  blade  must  be  hardened  and  ground 
to  size. 
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A  good  ,  way  to  make  a  three-horse 
evener  to  be  used  on  a  truck  wagon 
for  heavy  work  is  shown  in  Fig.  1. 
The  doubletree,  A,  is  made  like  any 
other  doubletree  for  a  two-horse 
wagon,  except  that  it  is  longer,  and, 
of  course,  somewhat  heavier,  being  4 
ft.  6  in.  long.  The  eveners,  B  B,  are 
33  in.  long,  and  divided  so  that  two- 
thirds  of  their  lengths  are  inside  the 
drawpins,  C  C.  The  two  devices, 
shown  at  D  D,  are  made  of  by  j%-m. 
iron,  and,  to  give  to  them  a  neat  ap- 

pearance, the  top  side  is  cut  out  with 
a  gouge  and  rounded  at  the  points  as 
shown,  says  The  American  Blacksmith. 
A  heavy  plate  2  by  A-in.  *s  fitted  and 
bolted  to  the  back  of  the  double- 

tree, and  a  hook  is  to  be  turned  up  on 
each  end  to  keep  the  devices  in  place. 
These  eveners  could  not  be  used  with 

one  pole  only  in  the  center,  because 
the  middle  horse  is  placed  in  front 
of  the  center  of  the  wagon,  and  for 
that  reason  two  poles  are  used.  Three- 
horse  trucks  are  sometimes  built  with 

a  double  set  of  hounds,  but  any  two- 
horse  truck  can  readily  be  converted 
into  a  three-horse  truck  and  still  be 
available  for  two  horses  by  simply 
changing  the  doubletree  and  pole. 
In  Fig.  3  is  shown  the  attachment  and 
the  way  they  are  put  on.    A  socket, 
A,  is  bolted  to  the  splinter  bar  and 
made  to  fit  the  pole.   Another  socket, 
B,  for  the  back  end  of  the  pole  is  bolted 
to  the  side  hound  as  shown.  No 

neckyoke    is    used,    the  pole-chains 

answering  the  purpose  of  holdbacks, 
the  two  inside  pole-chains  shown  at 
A,  Fig.  2,  being  attached  to  the  middle 
horse.  To  prevent  the  chains  from 
pulling  the  horses  together  a  spreader 
bar  is  made,  30  in.  long.  This  is  cut 
down  at  the  ends  to  fit  the  long  links 
of  the  ehain  at  B,  Fig.  2.  A  pin  is 
inserted  in  the  hole  outside  of  this 
link  as  shown. 

Boring  Hole  Through  Wheel 

Many  times  when  boring  a  hole  for 
the  shaft  of  a  wood  pulley  or  when 
filling  the  old  hub  and  reboring,  if  a 
lathe  is  not  at  hand,  a  brace  and  bit 
has  to  be  re- 

sorted to  and  the 
hole  bored  is 

quite  likely  to  be 
anything  but 
square  with  the 
wheel.  To  bore 

square  and 
straight,  lay  the 
wheel  flat  on  the 
floor  and  drive  about  it  three  or  four 

spikes  so  that  it  may  be  turned.  Place 
your  bit  in  center  found  by  compasses 
or  square  and  begin  boring,  holding 
brace  as  you  think  about  straight  above 
the  wheel.  While  you  are  boring  let 
another  person  be  continually  turning 
the  wheel.  Bore  half  way  through, 
turn  the  wheel  over  and  finish  the  hole 
in  the  same  manner,  and  when  finished 
the  hole  will  be  true  with  wheel. 
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Home-Made  Medicine  Cabinet 

A  cabinet  for  medicine  can  easily  be 
made  by  using  an  old  clock.  After  re- 

moving the  works,  shelving  may  be 
placed  in  it  suitable  for  bottles  and  a 
drawer   or   two   may   be   added  for 

Medicine  Cabinet 

smaller  articles.  The  one  shown  in 

sketch  is  the  way  I  arranged  the  draw- 
ers and  shelves.  It  answers  the  pur- 

pose of  one  that  would  cost  several  dol- 
lars.— Contributed  by  G.  C.  Murphy, 

Owensboro,  Ivy. 

A  Simple  Anvil  Shears 

I  have  never  seen  any  tool  as  handy 
as  this  one,  says  A.  S.  Primmer  in 
American  Blacksmith.  I  learned  its 

use  in  a  railroad 

shop.  It  is  a  pair 
of  shears  for  use  on 
the  anvil.  It  is 
made  of  steel  and 
is  forked  to  fit  the 
size  of  stock  to  be 
cut.  But  small 

iron  can  be  cut  in  a  large  tool.  The 
top  tool  need  not  be  so  deep  as  the  bot- 

tom. One  good  heavy  blow  with  sledge 
of  12  or  14  lb.  will  cut  f-in.  round.  It 
can  be  made  with  a  spring  or,  if  a 
helper  is  handy,  a  handle  same  as  on 
a  chisel  or  fuller  is  best.  Be  careful 
to  temper  the  inside  of  the  fork  for 
cutting  and  you  will  have  no  trouble. 
It  is  tempered  same  as  a  cold  cutting 

chisel,  I  in  the  center  of  fork.  Be 
sure  to  bring  the  two  straight  sides  of 
both  tools  together.  I  have  seen  this 
shear  do  some  very  heavy  work.  A  size 
for  each  rod  is  best,  but  you  can  make 
one  do  for  several  sizes  of  stock. 

 ♦  •  ♦  

To  Stop  Leak  in  Suction  Gas 
Producer 

The  top  plate  of  our  gas  producer  is 
cast  iron  and  somewhat  over  4  ft.  in 

diameter.  The  fire  having  been  al- 
lowed to  burn  out  over  Sunday,  to  give 

a  chance  to  clean  out  the  producer,  the 
top  plate  became  unusually  warm  and 
then  cold,  so  that  the  expansion  and 
contraction  caused  it  to  crack.  The 
iron  was  of  too  hard  a  quality,  and 
the  crack  extended  right  across  the  top 

and  opened  up  nearly  ̂   in.  The  en- 
gineer, not  noticing  the  crack,  started 

a  new  fire  Monday  morning,  and  the 
engine  ran  all  right  until  it  had  sucked 
all  the  gas  out  of  the  scrubber.  Then 
it  slowed  down  and  finally  stopped,  for 
it  was  sucking  air  through  the  cracked 
plate  instead  of  gas  from  the  coal.  By 
closing  the  air-mixing  valve  on  the  en- 

gine we  got  it  started  again,  but  the 
supply  of  air  through  the  crack  was 
still  too  great. 

In  this  emergency  I  took  some  clay, 
used  to  babbitt  bearings,  thinned  it 
with  water,  and  let  it  drop  slowly  on 
the  crack.  As  the  suction  of  the  engine 

drew  the  clay  gradually  into  the  fis- 
sure, the  heat  baked  it  so  thoroughly 

that  the  leak  was  effectually  stopped 
and  everything  worked  as  well  as  ever. 
As  the  crack  closed  it  was  necessary  to 

open  the  air  valve  gradually  to  com- 
pensate.— Contributed  by  J.  A.  Man- 

ning, Owen  Sound,  Ontario. 
 ♦  •  ♦  

Tempering  Color  for  Tools 

After  hardening  a  tool  should  be  pol- 
ished and  drawn  as  follows: 

Lathe,  planer  and  boring  tools — Light  straw. 
Reamers,  taps,  scrapers — Dark  straw. Drills — Brown. 
Wood  bits,  slitting  saws,  etc. — Light  purple. 
Wood  saws,  screwdrivers — Dark  purple. 
Cold  chisels,  punches — Blue. 
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DESIGNS  FOR  PANELS— From  Decorator  and  Painter's  Magazine,  London 

Coloring  Putty 

Ordinary  painters'  colors  in  oil,  pref- 
erably transparent  colors,  such  as  burnt 

and  raw  sienna,  burnt  and  raw  umber 
and  lampblack,  are  best  for  coloring 
putty.  Make  the  putty  several  shades 
darker  than  the  wood,  says  the  Amer- 

ican Carpenter  and  Builder,  as  all  wood 
grows  darker  with  age. 

Noiseless  Exhaust  for  Motor  Boat 

Everyone  who  rides  in  a  motor  boat 
will  be  indebted  to  the  Motor  Boat 

magazine  for  suggesting  this  method 
of  abolishing  the  nuisances  of  the 
exhaust.  It  is  simple  enough — when 
you  know  how. 

Run  the  exhaust  pipe  overboard  at  a 
point  one-half  foot  above  water  line, 
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and  there  screw  on  an  ordinary  elbow, 
leaving  it  free  to  turn.  Into  the  elbow 

screw  solidly  4  ft.  of  l£'-in.  pipe,  and 
to  this  attach  a  wire  or  cord  by  which 
the  end  may  be  held  up  out  of  the 
water.  Now,  with  a  little  practice,  you 
can  master  the  problem  of  a  noiseless, 
odorless,  heatless,  sprayless  exhaust. 

With  the  hinged  pipe  drawn  up  out 
of  the  water,  start  your  engine.  As 
soon  as  the  boat  gains  headway  drop 
the  pipe  in,  and  you  will  be  delighted 
to  discover  that  your  boat  is  actually 
going  faster  and  your  engine  running 
freer,  and  without  noise  or  smell. 

The  reason  is  evident,  The  water 

rushing  past  the  open  end  of  the  pipe 
produces  a  suction  which  makes  the 
exhaust  more  perfect,  emptying  the 
cylinder  of  all  exploded  gas  after  each 
stroke  of  the  piston,  so  that  the  next 
explosion  has  full  effect.  On  account 
of  varying  speed  at  different  times  a 
little  experimenting  may  be  necessary 
in  order  to  find  just  the  right  depth 
to  which  the  open  pipe  end  should  be 
dropped.  The  vacuum  may  be  still 
further  increased,  if  desired,  by  attach- 

ing a  funnel-shaped  piece  to  the  open 
end. 

A  Handy  Balancing  Device 

I  was  in  a  large  shop  which  devotes 
itself  to  the  manufacture  of  heavy 
transmission  machinery,  when  I  noticed 
a  6-ft.  pulley  being  balanced  on  a 
mandrel  which  was  so  far 
from  the  horizontal  that 

the  eye  10  yd.  distant 
could  detect  the  deflec- 

tion, says  a  correspondent 
of  The  American  Ma- 

chinist. My  first  thought 
was  that  some  apprentice 
new  to  the  job  was  re- 

sponsible for  such  a  state 
of  affairs ;  but  when  I  pointed  it  out  to 
my  friend  the  superintendent,  who  was 
with  me,  he  went  over  and  showed  me 
that  ends  of  the  mandrel,  instead  of 
resting  on  parallels,  were  between  and 
on  little  steel  wheels  (Fig.  1).  These 
wheels  or  rollers  ran  on  carefully  ad- 

justed ball  bearings  (see  Fig.  2),  giv* 
ing  a  minimum  of  friction.  Each  set 
was  blocked  up  on  anything  handy  un- 

til the  rim  of  the  pulley  cleared  the 
floor.  The  castings  holding  the  rollers 
were  rough  all  over  outside,  and  it  did 
not  appear  to  matter  whether  they  were 
used  in  a  perfectly  vertical  position  or not. 

I  expressed  my  surprise  at  such  a 
method,  but  was  assured  that  wheels 
balanced  in  this  manner  were  as  well 

done  as  by  the  ordinary  method. 

Managing  Saws  with  Broken  Teet 

Eoughly-sawn    stock   is  frequentl 
claimed  to  be  caused  bv  one  or  more 

\        Fig.  1 

"Set  Stubs  to  Same  Gauge  as  Good  Teeth" 

teeth  being  broken  out  of  the  saw  used. 

We  find  sawyers  retoothing  saws  whe" 
a  few  teeth  are   gone,   because  the 
think  a  saw  in  that  condition  canno 
be  made  to  do  good  work,  says  J.  B. 
Harland  in  The  Woodworker.  There 
is  really  no  excuse  for  rough  sawing 

because   a  tooth   or   two   have  bee- 
broken  out.    Just  set  the  stubs  to  the 

Fig.  1 F/g.2 

Handy  Balancing  Device 

?ame  gauge  as  the  good  teeth,  and  go 
ahead.  If  the  stubs  are  too  short  to 

be  spring-set,  grind  or  file  the  throat^ 
until  they  are  long  enough.  If  the 
points  of  the  teeth  are  swaged,  bend- 

ing the  stubs  alternately,  so  that  they 
project  just  as  far  as  the  corners  o 
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the  swaged  teeth,  will  be  all  that  is 
necessary.  The  sketches  show  cut-off 
saws  thus  treated,  but  rip  saws  may 
be  handled  in  this  manner  to  even 

greater  advantage.  I  know  a  barrel- 
heading  saw  which  is  doing  smooth 
work  notwithstanding  eight  teeth  are 
broken  out,  five  of  them  in  direct  suc- 

cession, the  others  in  different  places. 
The  theory  of  this  treatment  is  that 
bending  the  stubs  so  that  they  give 
the  rim  of  saw  plate  the  same  support 
in  the  cut  that  the  rest  of  the  plate 
has,  prevents  the  teeth  following  the 
broken  ones  from  dodging,  and  insures 
smooth  sawing. 

Emergency  Steam  Blower  when 
Stack  Fell 

A  stack  was  blown  clown  at  a  light- 
ing station  and  as  the  plant  had  to  be 

in  condition  to  run  the  same  night,  a 
steam  blower  was  made  to  serve  the 
purpose. 
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Steam  Blower 

A  steam  fitter  constructed  one  like 
that  shown  in  the  accompanying  sketch, 
the  vertical  pipes  being  ̂   in.,  4  in. 
apart ;  the  holes  were  TV  in.,  4  in.  apart. 
This  was  applied  to  the  boiler,  says 
Power,  and  the  station  started  up  on 
time.  This  blower  continued  to  fur- 

nish blast  for  the  boiler  for  a  period  of 
six  months. 

It  is  estimated  that  50,000,000  bbl. 
cement  will  be  used  this  year. 

Jointing:  a  Saw 

A  good  method  of  jointing  a  saw, 
particularly  a  large  one,  is  shown  by 
Fig.  1,  in  which  a  piece  of  emery  wheel 
is  shown  standing  on  the  saw  table. 
To  use  the  stone  grasp  it  firmly  with 
both  hands,  and  tip  the  top  edge  toward 

Jointing  a  Saw 

the  saw  until  the  stone  barely  touches 
the  teeth.  Watch  very  closely  when  the 
fire  begins  to  fly,  for  that  is  the  guide 
to  go  by  when  rounding  or  jointing 
saws,  says  Wood  Craft.  There  is  no 
danger  of  cutting  too  much  off  the 
teeth  of  the  saw,  when  the  sparks  are 
watched  closely,  for  the  jointing  should 

be  stopped  the  instant  all  the*  teeth  are 
brought  to  an  even  length,  and  when 
the  tire  flies  from  all  the  teeth  they 
must  be  all  the  same  diameter  and  the 

emery  should  be  removed. 
When  the  fragment  of  emery  wheel 

is  very  small,  it  is  not  a  very  desirable 
operation  to  hold  it  in  the  hand  and 
press  it  against  the  fast  running  saw. 
In  this  case,  catch  the  bit  of  stone  in 
a  pair  of  hand-clamps,  square  un  the 
stone  so  it  will  stand  square  with  the 
clamps  and  when  they  are  laid  on  the 
saw  table  the  stone  must  necessarily 

stand  "square  with  the  world."  With 
the  clamps,  the  stone  can  be  fed  against 
the  saw  in  a  manner  perfectly  under 
control  and  the  method  is  preferable  to 
the  first  method  of  holding  the  stone  in 
the  fingers.. 
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Swinging  Doors  for  Boat-House       Antique  Finish  on  Copper  or  Brass 

Owners  of  motor-boats  will  appre- 
ciate boathouses  supplied  with  swinging 

Swinging  Doors  for  Boat=House 

doors,  as  shown  in  sketch.  The  doors 
are  each  fitted  with  spring  hinges  and 
a  set  of  rollers  arranged  vertically  on 
the  edge  where  they  swing  together. 
On  entering  or  leaving  the  house  sim- 

ply steer  the  boat  between  the  rollers 
and  pass  in  or  out  without  hindrance, 
says  The  Motor  Boat,  the  rollers  roll- 

ing easily  along  the  gunwale.  The  roll- 
ers may  be  of  plain  wood  but  can  be 

covered  with  felt  or  rubber,  if  desired. 

Handy  Shear  for  Light  Metal 

A  good  home-made  shear  for  light 
metal  is  described  in  the  American 
Blacksmith :  It 
will  cut  hot 
metal  J  in.  thick 
and  \  in.  wide. 
To  make  it,  take 
a  piece  of  stock 
2  in.  by  \  in. 
and  steel  its  edge  with  a  strip  of  old 
rasp.  Then  wold  on  shank  to  fit  in 
hardie-hole  of  anvil.  Now  make  the 
lever  of  same  slock,  weld  on  handle  of 
1-in.  or  J-in.  round  and  drill  |-in.  hole 
in  end.   Then  temper. 

Every  one  who  is  at  all  observing 
has  seen  and  admired  the  various  arti 
cles  finished  in  antique  copper  or  brass 
that  are  in  nearly  every  office  and  store 
It  is  one  of  the  prettiest  as  well  as  the 
cheapest  finishes  known  to  the  metal 
worker,  and  is  used  on  hinges,  gas 
fixtures,  transom  lifters,  trays,  and  the 
thousand  and  one  articles  in  the  hard 
ware  line.    This  finish  is  also  known 

as  "oxidized"  work  and  is  produced  on 
both  copper  and  brass  in  exactly  the same  way. 

Suppose  you  have  a  small  piece  of 
copper  that  you  wish  to  finish  in  this 
way.    First  mix  a  strong  solution  o 
potash  or  lye,  using  about  two  table 
spoonfuls  to  a  quart  of  hot  water. 

Then  put  5  cents'  worth  of  sulphuret 
of  potash  into  two  quarts  of  hot  water 
Also  have  a  bucket  of  clean  hot  water handy. 

Now  take  the  piece  of  copper  and 
fasten  a  short  piece  of  wire  to  it  for 
a  handle,  and  clip  it  into  the  lye,  work 
ing  it  up  and  down  to  remove  all  grease 
and  dirt.  Then  rinse  in  the  bucket  o 

hot  water  and  dip  into  the  sulphuret 
solution  till  it  is  a  good,  sharp  black 
(brass  is  a  grayish  black).  Then  again 
rinse  in  the  hot  water  and  hang  up  to 
dry.  When  thoroughly  dry,  buff  all 
over  lightly  on  a  soft  cloth  burring 
wheel,  and  then  buff  through  to  the 
copper  in  spots.  A  little  practice  will 
enable  one  to  buff  a  piece  so  that  it 
will  look  as  well  as  if  done  by  an 
expert. — Contributed  by  E.  V.,  Me 
nomonie,  Wise. 

Brazing  Cast  Iron 

To  braze  cast  iron  take  1  lb.  boracic 

acid,  4  oz.  pulverized  chlorate  of  potash, 
3  oz.  carbonate  of  iron,  2  lb.  fine  brass 
spelter.  Mix  well.  Heat  casting  to  a 
brazing  heat  before  applying.  Then 
lay  on  liberally  and  work  it  along  the 
break  with  an  iron  rod  flattened  on  the 

end.  Use  a  gas,  gasoline  or  coke  fire, 
but  do  not  use  coal. 
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How  to  Determine  Speed  of  a 
Machine 

A  very  simple  way  of  getting  at  the 
speed  of  any  machine  you  are  about  to 
start,  and  which  has  an  intermediate 
or  countershaft,  is  to  draw  a  perpen- 

dicular line  and  put  the  speed  of  line- 
shaft  and  all  sizes  of  the  drivers  on 

the  left-hand  side  of  the  line,  says  Do- 
minion Mechanical  News.  Then  put 

ail  the  sizes  of  the  driven  pulleys,  with 
X  for  the  required  speed,  on  the  other 
side  of  the  line.  Thus  :  take  the  speed 
of  a  line-shaft  at  300  which  has  a  pul- 

ley 20  in.  in  diameter,  driving  tight 
and  loose  pulleys  on  a  countershaft 
which  is  10  in.  in  diameter.  This 

countershaft  has  a  pulley  18  in.  in  di- 
ameter, driving  a  cutter  head  whose 

pulley  is  3  in.  in  diameter.  What  is  the 
speed  of  the  cutter-head?  By  putting 
the  figures  representing  the  driving 
speed  and  all  the  drivers  on  one  side, 
and  all  the  driven  on  the  other,  and 
working  by  cancellation,  we  find  that 
the  required  speed  of  the  cutter-head 
is  3,600,  thus : 

300  x  20  x  18 
■  =  3,600 

10  x  3  x  X 

This  same  rule  is  equally  handy  for 
the  determination  of  the  size  of  any 
drivers  or  driven  pulley  driving  or 
driven  speed.  It  is  a  simple  and  di- 

rect method,  and  it  is  accurate  and 
quickly  learned.  It  beats  guessing  all 
to  pieces. 

Packing  Pump  Piston  Rod 

I  have  used  a  piece  of  new  leather 
shoe  lace  for  packing  a  pump  piston 
rod,  with  excellent  results,  and  for 
pumping  cool  water  it  is  hard  to  beat. 
— A.  L.  White,  Cresco,  Iowa. 

A  mixture  of  4  oz.  benzol,  3  oz.  fusel 
oil  and  1  oz.  of  alcohol  will  remove 

varnish,  paint,  tar  or  lacquer  from  any 
varnished  or  painted  surface  in  less 
than  ten  minutes,  or  restore  a  hard 
paint-brush  after  an  hour  of  soaking  in the  mixture. 

Straightening  a  Brick  Stack 

A  certain  brick  stack  75  ft.  high,  8 
ft.  square  at  the  base  and  4  ft.  6  in. 
square  at  the  top,  was  straightened  by 
the  method  as  described  in  sketch.  The 
stack  was  3  ft.  out  of  plumb  and  looked 
as  if  it  were  going  to  fall,  says  a  cor- 

respondent of  Engineers'  Review. 
Two  good  brickmasons  and  several 

helpers  were  secured  and  the  job  was 
completed  in  just  10  hours. 

First,  they  cut  three  holes  through 
the  north  side  about  4  ft.  above  the 

ground,  as  in  Fig.  1.  Through  these 
holes  they  put  three  timbers,  16  by  16 
in.,  about  15  ft.  long.    Back  close  to 
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Straightening  a  Chimney 

the  inside  of  the  south  wall  the  timbers 
were  blocked  up  so  they  were  about 
level  while  resting  on  the  jack  screws 
on  the  other  end,  as  shown  in  Fig.  2. 
Under  each  timber  was  placed  three 
jacks  resting  on  suitable  blocking.  He 
then  nailed  a  block  on  the  east  side  of 
the  stack  about  30  ft.  from  the  ground 
and  in  line  with  the  center  of  that  side ; 

from'  this  block  a  plumb  bob  was  sus- 
pended as  shown  in  Fig.  3.  The  stack 

was  out  of  plumb  18  in.  in  the  30  ft. 
The  jacks  were  then  screwed  up  until 

there  was  a  good  strain  on  them,  while 
the  masons  took  thin  chisels  and  drove 
them  between  the  bricks  even  with  the 

top  of  the  timbers,  on  the  northeast 
and  west  sides,  while  the  helpers  kept 

the  jacks  going' up  slowly. 
In  a  short  time  the  bricks  began  to 

open,  and  the  opening  followed  the 
course  as  straight  as  if  the  stack  had 
been  cut  into  with  a  saw.  The  opening 
on  the  north  side  was  large  enough  to 
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insert  an  extra  course  of  brick  with 

ease  (see  Fig.  3).  The  brick  was  then 
laid  between  the  timbers  and  on  the 
east  and  west  sides  the  timbers  were 
removed,  the  holes  bricked  up  and  the 
job  was  completed  and  has  never  given 
any  trouble  since. 

lens.  —  Contributed  by  Frank  Setton, 
San  Jose,  Cal. 

Saw  Gauge 

A  very  useful  gauge  for  measuring 
the  set  of  saw  teeth  is  shown  in  the  ac- 

companying sketch.  It  consists  of  a 
small  strip  of  hard 
wood  with  one  corner 
cut  away  as  shown, 
and  a  small  wood 
screw.  The  screw 
may  be  adjusted  by 
means  of  a  screw- 

driver until  the  head 

just  touches  the  edge 
of  the  tooth  as  shown. 

Then  by  keeping  the 
edge  of  the  wood 
against  the  side  of  the 
saw  and  moving  the 
screw  from  one  tooth 
to  another  the  teeth 

that  are  not  set  prop- 
erly can  be  quickly 

found. — Contributed  by  M.  J.  F., 
Philadelphia,  Pa. 

To  Examine  Own  Eye 

The  accompany::^  cut  shows  how  a 
magnifying  glass  a^id  mirror  may  be 

used  by  one's  self  to  locate  emery  or 
similar  sub- 
stance  that  may 

be  lodged  in  the 

eye. 
Beside  magni- 

fying the  object, 
the  lens,  3,  shuts  off  the  vision  of  the 
affected  eye  and  enables  one  to  see  it 
plainly  at  a  convenient  angle  with  the 
unaffected  eye. 

Explanation  of  figures  in  illustra- 
tion: 1  is  unaffected  eye;  2,  affected 

eye;  3,  lens;  4,  mirror.  A  small  read- 
ing glass  will  answer  nicely  for  the 

Home=Made  Wheel  Bench 

The  wheel  bench  is  so  well  illus- 
trated as  to  need  little  or  no  explana- 

tion, says  American  Blacksmith.  The 
rod  is  adjustable,  as  shown  at  A.  The 
rod  which  supports  the  spoke  is  also 
adjustable  for  the  regulation  of  the 
dish.  The  rod  B  is  fastened  at  the 

bottom  end  to  a  lever,  C,  which  is  oper- 
ated by  the  foot.  This  lever  is  hinged 

at  the  side  of  the  bench,  opposite  the 

operator. 

Serviceable  Wheel  Bench 

The  clip  tongs  are  fashioned  from  an 
old  buggy  top  prop  iron.  In  selecting 
the  material  for  this  tool,  be  sure  to 
have  plenty  of  stock  on  each  arm  of 
the  joint. 

The  other  tool  is  for  pulling  broken 
tenons  out  of  hubs.  It  consists  of  a 

lag  screw,  the  head  of  which  is  replaced 

by  a  piece  of  f-in.  round  stock,  suffi- 
cient to  make  the  entire  tool  about  18 

in.  long.  To  enable  the  operator  to 

get  a  good  hold  on  the  tool  after  screw- 
ing it  into  the  broken  tenon,  the  handle 

end  is  bent,  as  shown  in  the  engraving. 

One  way  to  impart  a  deep  blue  to 

polished  steel  is  to  place  it  in  sand  and 
heat  until  the  color  is  obtained.  Or, 

paint  it  with  blue  lacquer,  which  is 
more  usual. 
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How  to  Grain  Pitch  Pine 

To  prepare  the  ground  color  for  pitch 
pine  it  is  best  to  work  off  a  light  oak 
ground  color,  made  by  mixing  white 
lead  and  chrome  yellow  with  a  little 
burnt  sienna  and  patent  driers  and 
equal  parts  of  turpentine  and  oil.  The 
graining  is  done  best  and  easiest  in  oil 
color,  which  should  be  mixed  the  same 
as  for  oak,  but  in  place  of  the  umber  a 
little  burnt  sienna  or  Venetian  red 

should  be  employed.  The  color  should 
be  used  thin,  with  equal  parts  of  boiled 
oil  or  turpentine,  a  little  patent  drier 
being  added,  as  well  as  a  little  megilp. 
These  ingredients  should  all  be  thor- 

oughly mixed  together  in  the  can,  says 
The  Decorator.  It  may  be  mentioned 
here  that  the  megilp  is  made  from  the 
best  beeswax  melted  down  in  turpen- 

tine with  a  little  boiled  oil. 
Having  the  graining  color  ready, 

prepare  a  similar  color,  but  quite  stiff, 
and  place  it  on  a  palette  board;  then 
commence  by  forming  the  heart  of  the 
wood  and  taking  a  small  flat  sable  hair 
fitch,  dip  it  first  into  the  thin  graining 
color  in  the  can  and  then  in  the  stiff 

color  on  the  palette.  Now,  with  the 
fitch  full  of  color,  work  out  the  heart 
from  the  center  of  the  panel  upright  in 
curls  and  twists.  With  the  same  fitch 
the  fine  parts  of  the  heart  can  be 
worked  out,  and  by  holding  the  fitch  on 
the  flat  side  one  can  get  the  broad  parts 
of  the  curl.  The  center  of  the  heart 

must  be  kept  open,  but  farther  apart 
from  each  other  and  darker  in  color. 
Then  work  the  veins  out  finer  to  each 

side  of  the  panel,  with  a  lighter  shade 
of  color,  and  with  a  badger  hair  soften- 

ing brush  very  lightly  soften  the  up- 
right lines,  being  particularly  careful 

not  to  let  the  veins  run  into  each  other. 
For  the  stiles  or  rails  of  a  door,  etc., 

use  a  2J-in.  thin  oak  overgrainer.  Dip 
into  the  thin  graining  color  and  pass 
the  hairs  through  a  dividing  comb,  so 
as  to  keep  them  straight  and  open. 
Commence  at  the  top  and  draw  the 
overgrainer  down  to  the  bottom  of  the 
stile,  then  soften  the  work  with  a  badg- 

er very  lightly  up  and  down. 

How  to  Make  a  Concrete  Stove 

A  cement  residence  in  which  the 

building,  roof,  chimney,  porch,  and  a 
good  portion  of  the  interior  finishing 
was  made  entirely  of  cement,  led  the 
owner  to  build  a  cement  stove  with 
which  to  heat  the  conservatory.  We  do 
not  understand  that  any  heating  ad- 

vantages are  claimed  over  an  iron  stove, 
but  the  novelty  of  the  thing  makes  it 
interesting. 

Reinforced  Concrete  Stove 

The  stove  was  made  in  three  parts, 
the  base,  the  body  and  the  top.  The 
base  was  made  with  concrete  grate  bars 
in  an  ordinary  box,  the  top  was  made 
in  a  round  form  with  a  piece  of  sewer 
pipe  put  in  for  the  base  of  the  stove 
pipe,  the  hole  in  the  top  was  made  by 
setting  a  tin  pan,  bottom  of  which  was 
covered  with  oiled  paper,  right  in  the 
form.  The  body  of  the  stove  was  made 
by  setting  a  small  barrel  inside  a  large 
one  and  filling  the  space  between  the 
two  with  concrete,  the  door  being 
blocked  out  in  the  barrel,  hinges  set  in 
while  the  concrete  was  wet.  The  whole 

stove  was  reinforced  with  "lock-woven 
steel  fabric"  at  a  cost  of  about  one- 
sixth  of  what  an  ordinary  iron  stove 
would  be. 
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Economy  Ice  Box 

Scarcely  has  the  last  coal  been  paid 
for  —  perhaps  before  that  —  when  the 
ice  question  must  be  considered.  Here 
there  is  usually  a  big  leak,  both  figu- 

ratively and  literally,  for  much  good 
ice  water  is  allowed  to  run  to  waste. 

The  ice  question  has  two  equally  im- 
portant parts — first,  get  the  weight  you 

pay  for;  second,  get  the  full  benefit  of 
it.  It  is  a  safe  estimate  that  half  the 

good  of  a  cake  of  ice  is  lost  by  the 
usual  method  of  keeping  it  in  the  top 
of  a  refrigerator.  The  economical  way 
is  to  get  an  ice-box  large  enough  to 
hold  200  lb.;  it  costs  about  half  the 

price  of  the  ordinary  50-lb.  refrig- 
erator. 
Take  the  wooden  frame  (on  which 

the  ice  is  to  rest)  out  of  the  box  and 
saw  it  across  into  halves.  Get  an  ordi- 

nary spjool  and  whittle  one  end  to  fit 
the  outlet  of  the  box  watertight.  It 
may  be  necessary  to  wrap  a  layer  of 
thin  cloth  around  the  end  of  the  spool 
to  secure  a  tight  fit.  Having  driven 
the  plug  in,  but  not  so  hard  as  to  strain 
the  metal  bottom,  put  in  half  the 
wooden  frame,  and  pour  in  cold  water 
until  it  begins  to  run  out  through  the 
hole  in  the  spool;  but  the  top  of  the 
frame  should  be  out  of  water.  If  it  is 
not,  nail  strips  under  it. 

Order  100  lb.  and  see  that  you  get  it. 
Have  it  set  on  the  frame,  in  one  corner 
of  the  box,  and  wrap  it  on  all  sides 
except  the  bottom  with  a  thick  woolen 
cloth  previously  dipped  in  cold  water. 
Now  you  have  an  arrangement  which 
will  make  100  lb.  last  a  week  in  ordi- 

nary summer  weather  and  at  a  cost  of 
35c.  Furthermore,  you  have  a  splen- 

did tank  of  ice-cold  water  all  the  time 
in  which  to  set  bottles  of  milk,  filtered 
water,  etc.,  while  the  food  set  on  the 
shelves  of  the  box  will  be  almost  frozen. 
Last,  and  not  least,  every  time  you 
open  the  box,  your  cold  air  will  not  all 
spill  out,  as  it  does  from  a  refrigerator. 

At  least  once  a  week  the  plug  should 
be  pulled  and  the  box  given  a  thor- 

ough scrubbing  with  hot  water,  and 
left  open  for  a  half-hour.    Leave  the 

half-frame  out  to  dry  and  use  the  sec- 
ond half.  In  really  hot  weather  the 

box  should  be  covered  on  top,  back  and 
sides  with  a  heavy  woolen  blanket,  held 
in  place  by  a  few  tacks.  If  the  box 
cover  is  too  heavy  for  lifting,  part  of 
the  weight  may  be  carried  by  a  rope 
attached  to  the  front  edge  and  passed 
over  a  pulley  to  a  small  weight. — Con- 

tributed by  Dr.  C,  Chicago. 

For  Burns 

A  good  practice  in  foundries,  where 
burns  are  frequent,  is  to  put  on  thick 
soap  suds.  It  beats  all  the  patent  com- 

pounds ever  gotten  up,  and  besides  soap 
is  obtainable  anywhere  at  any  time.  The 
lather  keeps  out  the  air  and  draws  out 
the  inflammation.  After  a  few  min- 

utes the  burn,  if  a  bad  one,  may  be 

wrapped  up,  but  if  just  an  ordinary 
burn,  an  occasional  application  of 
lather  is  all  that  is  needed. 

Soap  and  Alum  Waterproof  Cement 

The  cement  reservoir  of  the  new 
water  system  at  Uxbridge,  Mass.,  which 
leaked  water  at  the  rate  of  25,000  gal 
a  day,  when  tested,  has  been  treatetj 
with  an  inside  coat  of  a  composition  of 
soap  and  alum.  The  composition  is 
made  by  heating  soap,  alum  anil  water 
in  a  kettle  until  the  mixture  is  the 
thickness  of  a  paste,  says  Cement  Age. 
It  is  believed  that  this  will  fill  the 

pores  in  the  cement  and  prevent  the 
water  from  leaking  through.  This 

process  has  long  been  known  to  en- 
gineers, and,  in  spite  of  the  theory  of 

tome  that  it  will  not  last,  has  given 
entire  satisfaction  on  more  than  one 
occasion. 

 ♦  •  ♦  

A  Hard  Drill 

If  you  have  a  job  that  requires  an 
unusually  hard  drill,  heat  the  drill  to 
a  nice  cherry  red  and  dip  about  a  quar- 

ter of  an  inch  of  the  end  in  common 

soldering  acid  (muriate  of  zinc).— 
Contributed  by  E.  Viall. 
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How  to  Make  " Freak"  Photographs        Electric  Blue  Light  Experiment 

The  "freak"  pictures  of  well-known 
people  which  were  used  by  the  leading 
dailies  recently  made  ev- 

erybody wonder  how  the 
distorted  photographs  were 
made.  A  writer  in  Camera 
Craft  gives  the  secret, 
which  proves  to  be  easy  of 
execution.  The  distortion 
is  accomplished  by  the  use 

of  prisms,  as  follows:  Se- 
cure from  an  optician  or 

leaded  glass  establishment,  two  glass 
prisms,  slightly  wider  than  the  lens 
mount.  The  flatter  they  are  the  less 

they  will  distort;  about  20°  is  a  satis- 
factory angle.  Secure  them  as  shown  by 

sectional  sketch,  using  straw  board  and 
black  paper.  Then  make  a  ring  to  fit 
over  the  lens  mount  and  connect  it  with 
the  prisms  in  such  a  way  as  to  exclude 
all  light  from  the  camera  except  that 
which  passes  through  the  face  of  the 
prisms.  The  inner  surface  of  this  hood 
must  be  dull  black.  The  paper  which 
comes  around  plates  answers  nicely.  If 
the  ring  which  slips  over  the  lens  mount 
is  lined  with  black  velvet,  it  will  exclude 
all  light  and  hold  firmly  to  the  mount. 

Place  over  lens,  stop  down  well  after 
focusing,  and  proceed  as  for  any  picture. 

Take  a  jump-spark  coil  and  connect  it 
up  with  a  battery  and  start  the  vibrator. 
Then  take  one 
outlet  wire,  R, 
and  connect  to 
one  side  of  a 

2-cp.  electric 
lamp  and  the 
other  outlet  wire, 

B,  hold  in  one 
hand  and  press  all  fingers  of  the  other 
hand  on  globe  at  point  A.  A  bright, 
blue  light  will  come  from  the  wires  in 
the  lamp  to  the  surface  of  the  globe 
where  the  fingers  touch.  No  shock  will 
be  perceptible. — Contributed  by  J.  H. 
Spade,  203  E.  1st  Ave.,  Altoona,  Pa. 

How  to  Make  a  Music  Cabinet 

A  neat  music  cabinet  can  be  made  as 
shown  in  the  accompanying  sketch: 

Each  side,  AA,  Fig.  1,  is  cut  from  a 
board  about  36  in.  in  length  and  16  in. 
wide.  Both  are  alike  and  can  be  cut 

from  same  pattern.  As  the  front  legs 

curve  out  a  little  the  main -body  of  the 
boards,  A  A,  should  be  15  in.  wide.  The 
back,  B,  should  be  about  22  in.  long  by 
16  in.  wide  and  set  in  between  sides  A  A. 

Cut  the  top,  C,  16  in.  long  and  14 \  in. 

.STRAW  BOARD 

SECTION  THROUGH  PRl£M COMPLETE  HOOD 

"The  Distortion  Is  Accomplished  by  the  Use  of  Prisms" 
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wide.  The  bottom  must  be  the  same 

length  as  the  top  and  13^  in.  wide. 
The  door,  D,  can  be  made  panel  as 

shown,  or  a  single  piece,  16  in.  wide  and 

How  to  Make  a  Music  Cabinet 

about  20  in.  long.  All  material  used  to 
be  made  from  boards  that  will  dress  to 
|  in.  thick. 

Shelving  may  be  put  in  as  shown  in 
Fig.  2  and  made  from  J  in.  material. 
Make  12  cleats,  E,  13 J  in.  long,  from 
a  strip  of  wood  \  by  J  in.  with  a  groove 
\  by  \  in.  cut  in  them.  Fasten  6  cleats 
evenly  spaced  on  the  inside  of  each,  A 
and  A,  with  f-in.  brads.  This  will  give 
seven  spaces  for  music  and  as  the  shelves 
are ,  removable  two  places  can  be  made 
into  one. 

How  to  Make  a  Three=Way  Cock  for 
Small  Model  Work 

In  making  models  of  machines  it  is 
often  necessary  to  contrive  some  method 
for  a  3  or  4- 
way  valve  or 
cock.  To  make 

one,  secure  a  pet 
cock  and  drill 

and  tap  hole 
through,  as 
shown  in  the 
cut.  If  for  3- 
way,  drill  in 
only  to  the  open- 

ing already  through,  but  if  for  a  4-way, 
drill  through  the  entire  case  and  valve. 
Be  sure  to  have  valve  B  turned  so  as 

to  drill  at  right  angles  to  the  opening 
through  it.  After  drilling,  remove  the 
valve  and  remove  the  bur  with  a  piece 
of  emery  paper  and  replace  ready  for 
work. 

How  to  Transmit  Phonograph  Music 
to  a  Distance 

An  interesting  experiment,  and  one 
calculated  to  mystify  any  one  not  in 
the  secret,  is  to  transmit  the  music  or 
speech  from  a  phonograph  to  another 
part  of  the  house  or  even  a  greater  dis- 

tance. For  an  outdoor  summer  party 
the  music  can  be  made  to  come  from  a 
bush,  or  tree,  or  from  a  bed  of  flowers. 
The  apparatus  is  not  difficult  to  con- struct. 

The  cut  shows  the  arrangement.  Pro- 

cure a  long  distance  telephone  transmit- 
ter, D,  including  the  mouthpiece,  and 

fasten  it  to  the  reproducer  of  the  pho- 
nograph. Also  a  watch  case  receiver,  E, 

which  fasten  to  the  horn.  These  parts 
can  be  purchased  from  any  electrical 
supply  house.  Connect  two  wires  to  the 
transmitter,  running  one  direct  to  the 
receiver,  and  ■  the  other  to  the  battery, 
thence  to  a  switch,  S,  and  then  to  the 
receiver.  The  more  batteries  used  the 
louder  will  be  the  sound  produced  by 

the  horn,  but  avoid  using  too  much  bat- 
tery or  the  receiver  is  apt  to  heat. — Con- 

tributed by  Wm.  J.  Farley,  Jr.,  Cam- 
den, 1ST.  J. 

The  Russian  government  is  building 
several  cars  for  transporting  live  fish 

which  are  to  be  planted  in  Western  Si- 
beria, 
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How  to  Make  An  Efficient  Wireless  Telegraph 

By  George  W.  Richardson 

A  simple  but  very  efficient  wireless 
telegraph  may  be  constructed  at  slight 
cost  from  the  following  description: 

The  sending  apparatus  consists  of 
nothing  but  an  induction  coil  with  a 
telegraph  key  inserted  in  the  primary 
circuit,  i.  e.,  the  battery  circuit.  This 
apparatus  can  be  purchased  from  any 
electrical  supply  house.  The  price  of 
the  coil  depends  upon  its  size,  and  upon 
the  size  depends  the  distance  signals  can 
be  transmitted.  If,  however,  one  wishes 
to  construct  his  own  coil  he  can  make 

and  use,  with  slight  changes,  the  jump 
spark  coil  described  on  page  672  of  the 
June,  1907,  number  of  Popular  Me- 

chanics. This  coil,  being  a  1-in.  coil, 
will  transmit  nicely  up  to  a  distance  of 
one  mile;  while  a  12-in.  coil  made  on 
the  same  plan  will  transmit  20  miles  or 
even  more  under  favorable  conditions. 

Change  the  coil  described,  as  follows : 
Insert  an  ordinary  telegraph  key  in  the 
battery  circuit,  and  attach  two  small 
pieces  of  wire  with  a  brass  ball  on  each, 
by  inserting  them  in  the  binding-posts 
of  the  coil  as  shown  at  B,  B".  From these  two  terminal  wires  one  is 
grounded  to  earth,  while  the  other  wire 
is  sent  aloft  and  is  called  the  aerial  line. 
This  constitutes  all  there  is  to  the  send- 

ing apparatus. 

Now  for  the  receiving  apparatus.  In 

the  earlier  receiving  instruments  a  co- 
herer was  used,  consisting  of  a  glass 

tube  about  J-in.  diameter,  in  which 
were  two  silver  pistons  separated  Dy 
nickel  and  silver  filings,  in  a  partial 
vacuum.  This  receiver  was  difficult  of 

adjustment  and  slow  in  transmission. 
An  instrument  much  less  complicated 
and  inexpensive  and  which  will  work 
well  can  be  made  thus : 

Take  a  5-cp.  incandescent  lamp  and 
break  off  the  tip  at  the  dotted  line,  as 
shown  in  Fig.  5.  This  can  be  done  by 
giving  the  glass  tip  or  point  a  quick 
blow  with  a  file  or  other  thin  edged 
piece  of  metal.  Then  with  a  blow-torch 
heat  the  broken  edges  until  red  hot  and 
turn  the  edges  in  as  seen  in  Fig.  6.  Ee- 
move  the  carbon  filament  in  the  lamp 
and  bend  the  two  small  platinum  wires 
so  they  will  point  at  each  other  as  in 
Fig.  6,  W  W.  Screw  the  lamp  into  an 
ordinary  wall  socket  which  will  serve 
as  a  base  as  in  Fig.  7.  Make  a  solution 
of  4  parts  of  water  to  1  part  sulphuric 
acid,  and  fill  the  lamp  about  two-thirds 
full  (Fig.  7).  This  will  make  an  ex- 

cellent receiver.  It  will  be  necessary  to 
adjust  the  platinum  points,  W  W,  to 
suit  the  distance  the  message  is  to  be 
worked.  For  a  mile  or  less  the  points 



900 POPULAR  MECHANICS 

should  be  about  -fa  in.  apart,  and  closer 
for  longer  distances. 

The  tuning  coil  is  simply  a  variable 
choking  coil,  made  of  No.  14  insulated 
copper  wire  wound  on  an  iron  core,  as 
shown  in  Fig.  7.  After  winding,  care- 

fully scrape  the  insulation  from  one 
side  of  the  coil,  in  a  straight  line  from 
top  to  bottom,  the  full  length  of  the 

coil,  uncovering 

just  enough  to 
allow  a  good 
contact  for  the 
sliding  piece. 
The  tuning  is 
done  by  sliding 
the  contact  piece, 
which   is  made 

of  light  copper  wire,  along  the  convolu- 
tions of  the  tuning  coil  until  you  can 

hear  the  signals.  The  signals  are  heard 
in  a  telephone  receiver,  which  is  shown 
connected  in  shunt  across  the  binding- 
posts  of  the  lamp  holder  with  one  or 
two  cells  of  dry  battery  in  circuit, 
Fig.  7. 

The  aerial  line,  No.  6  stranded,  is  run 

from  binding-post  B  through  the  chok- 
ing or  tuning  coil,  and  for  best  results 

should  extend  up  50  ft.  in  the  air.  To 
work  a  20-mile  distance  the  line  should 
be  100  or  150  ft.  above  the  ground.  A 
good  way  is  to  erect  a  wooden  pole  on  a 
house  or  barn  and  carry  the  aerial  wire 
to  the  top  and  out  to  the  end  of  a  gaff 
or  arm. 

To  the  end  of  the  aerial  wire  fasten 

a  bunch  of  endless  loops  made  of  about 
No.  14  magnet  wire  (bare  or  insulated), 
attaching  both  ends  to  the  leading  or 
aerial  wire.  The  aerial  wire  should  not 

come  nearer  than  1  ft.  at  any  point  to 
any  metal  which  is  grounded. 

Eun  a  wire  from  the  other  binding- 
post,  A,  to  the  ground  and  be  sure  to 
make  a  good  ground  connection. 

For  simple  experimental  work  on 
distances  of  a  few  hundred  feet  only, 
an  ordinary  automobile  spark  coil  can 
be  used  in  place  of  the  more  elaborate 
coil,  Fig.  1  to  4. 
The  above  mentioned  instruments 

have  no  patents  on  them  and  any  one  is 
at  liberty  to  build  and  use  them.  The 

writer  does  not  claim  to  be  the  origi- 
nator but  simply  illustrates  the  above 

to  show  that  after  all  wireless  is  very 
simple  when  it  is  once  understood.  The 
fundamental  principles  are  that  induc- 

tion travels  at  right  angles,  90°  to  the 
direction  of  the  current.  For  an  illus- 

tration, if  a  person  standing  on  a  bridge 
should  drop  a  pebble  into  the  water  be- 

low, after  contact  he  wTould  note  circles 
radiating  out  over  the  surface  of  the 
water.  These  circles,  being  at  right  an- 

gles, 90°  to  the  direction  of  the  force 
that  caused  the  circles,  are  analogous  to 
the  flow  of  induction,  and  hence  the 
aerial  line,  being  vertical,  transmits  sig- 

nals horizontally  over  the  earth's  sur- face. 

Return  Call  Bell  With  One  Wire 

To  use  only  one  wire  for  a  return  call 
bell  connect  up  as  shown  in  the  dia- 

gram, using  a  closed  circuit  or  gravity 

battery,  B.  The  current  is  flowing- 
through  both  bells  all  the  time,  the  same 
as  the  coils  of  a  telegraph  sounder,  but 

is  not  strong  enough  to  ring  both  con- 
nected in  series.  Pressing  either  push 

I p 

-J 
1 
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p 

Wiring  Diagram 

button,  P,  makes  a  short  circuit  of  that 
bell  and  rings  the  one  at  the  other  end 
of  the  line. — Contributed  by  Gordon  T. 
Lane,  Crafton,  Pa. 

 ♦  •  ♦  

-The  best  flux  for  ordinary  brazing  is 
this :  One  cup  boiling  water,  add  one 
cup  borax.  Let  dissolve.  Then  add 
two  cups  boracic  acid  and  it  is  ready 
for  use.  You  can  make  brass  run  up- 

hill with  this  flux. — Contributed  by  E. 
Viall. 
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EXTINGUISHING  FIRE  WITH  OIL 

That  sounds  incredible,  and  yet  a 
workman  on  a  kerosene  tank  in  a  Michi- 

gan town  saved  his  life  by  leaping  into 
the  tank  with  his  clothing  all  on  fire. 
A  fellow  workman  on  a  ladder  above 

carelessly  npset  -J  gal.  of  gasoline  right 
over  him  and  the  liquid  instantly  sat- 

the  repair  station  for  reassembling.  The 
others  were  destroyed  on  foreign  lines, 
and  it  is  safe  to  say  that  probably  all  of 
them  could  have  been  repaired  to  advan- 

tage with  the  present  knowledge  of  and 
facilities  for  repairing  steel  cars. 

DYNAMITE  BLASTS  SAVE  SHIP 

The  Recovered  Section  in  Port 

urated  his  clothes.  At  the  same  mo- 
ment it  caught  fire  from  his  lighted 

pipe  and  at  once  the  poor  fellow  was 
a  living  torch.  There  was  but  one 
thing  to  do  and  he  did  it — dove  into  the 
5  ft.  of  oil  in  the  tank. 

THE  LIFE  OF  THE  STEEL  CAR 

It  is  practically  impossible  to  damage 
a  steel  car  so  badly  that  it  cannot  be  re- 

paired to  advantage,  says  the  American 
Engineer.  This  may  readily  be  seen  by 
the  data  in  the  following  section,  show- 

ing that  of  over  23,000  all-steel  cars  on 
the  Baltimore  &  Ohio,  a  large  number 
of  which  have  been  in  service  for  as  long 
as  eight  years,  only  eleven  have  been  de- 

stroyed. Three  of  these  were  destroyed 
on  the  Baltimore  &  Ohio,  shortly  after 
steel  cars  were  first  introduced,  on  ac- 

count of  the  salvage  being  picked  up  and 
scrapped,  instead  of  being  diverted  to 

The  ocean  steam- 
er "Suevic"  was  de- 

clared a  total  loss 
when  a  few  months 

ago  she  went  onto 
an  English  reef  in 
a  storm.  The  Liv- 

erpool Salvage  Co., 
however,  concluded 
to  undertake  the 

job  of  saving  some- 
thing. The  hull  was 

impaled  on  sharp 
rocks,  which  made 
it  impossible  to 
move  it  in  any  di- 

rection. Divers  who 

were  sent  down  ac- 
tually stood  while 

at  work  on  the 
wrecks  of  two  other 
vessels. 

The  "Suevic"  was  550  ft.  long  and 
when  it  was  found  impossible  to  save 
all,  the  company  undertook  to  raise 
the  stern  section,  370  ft.  long.  For 
days  the  dangerous  work  of  cutting  the 
ship  in  two  by  means  of  explosions  of 
dynamite  was  continued  until  the 
larger  part  of  the  hull  was  entirely  cut 
away.  The  illustration  from  the  Ship- 

ping World  shows  the  recovered  sec- 
tion as  brought  into  port.  The  hull 

was  cut  where  the  cold  storage  was 
located,  and  the  pipes  can  be  seen  in 
the  picture.  The  same  salvage  com- 

pany has  already  dispatched  an  en- 
gineer to  Japan  to  see  if  anything  can 

be  done  toward  recovering  the  "Da- 

kota." 
The  original  cost  of  the  "Suevic" was  about  $1,000,000. 

Deposits  of  meerschaum  have  been 
found  in  New  Mexico. 
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INTERESTING  FACTS  ABOUT  PAINT 

How  the  American  Product  Almost  Caused  A  Revolution 

A  little  less  than  half  a  century  ago 
there  was  not  a  gallon  of  machine-made 
paint  in  the  world.  At  that  time  all 
house  paints  were  made  in  the  old- 
fashioned  way — by  stirring  turpentine, 
white  lead  and  linseed  oil  together  with 
a  stick.  Today  the  paint  industry  is 
one  of  the  greatest  in  America.  There 
are  upward  of  250  paint  factories  in 
the  country,  employing  more  than  50,- 
000  people.  The  annual  output  of 
these  factories  is  approximately  100,- 
000,000  gallons. 

If  this  annual  product  could  be 

brought  together  it  would  make  a  "sea" 
of  paint  a  little  over  half  a  mile  square 
and  ten  feet  deep.  Volume  enough  to 
float  much  of  the  navy  of  the  United 
States.  In  a  recent  discussion  in  Con- 

gress one  member  referred  to  the  Unit- 
ed States  as  the  "paint  pail  of  the 

world." 
At  present  this  "paint  pail"  needs 

additional  stirring,  and  one  of  the 
greatest  paint  manufacturers  in  the 
country  says  ,that  there  is  room  for  10,- 
000  more  men  in  the  industry.  "We 
want  men — men — men  !•"  is  the  cry  in 
almost  every  paint  factory.  From  this 

"world's  pail"  is  sent  out  paint  to  every 
civilized  land  under  the  sun.  Ameri- 

can paint  is  used  in  India,  China,  all 
the  countries  of  South  America,  in 

Europe,  Africa  and  the  South  Sea  Is- 
lands. 

Three  years  ago  paint  almost  created 
a  revolution  in  Costa  Pica.  In  that  \it-\ 

tie  country's  capital  city  there  was  a 
native  establishment  wherein  paint  was 
manufactured  by  the  simple  stirring 
process.  Then  came  the  first  shipload 
of  American  paint.  The  owner  of  the 
local  industry  was  a  politician  in  high 
favor  and  he  tried  to  get  government 
action  to  prevent  the  entrance  of  Amer- 

ican paint.  But  he  lost.  He  was  soon 
threatened  with  bankruptcy  by  the 
hustling  Americans.  He  threatened  to 
turn  against  the  government  unless  ac- 

tion was  taken — and  did  so.  Many  of 
his  constituents  supported  him.  Paint 
became  the  great  topic  of  conversation 
in  the  Costa  Eican  capital. 

A  carload  of  the  American  product 
was  waylaid  and  dumped.  The  store 
of  one  of  the  American  agents  was 
burned  and  the  agent  was  severely  in- 

jured. But  other  shiploads  of  Ameri- 
can paint  came  over  and  in  the  end  the 

threatened  revolution  subsided. 

Not  long  since  a  wrecking  vessel  dis- 
covered a  sunken  ship  off  the  Atlantic 

coast.  Her  cargo  was  supposed  to  be 
practically  worthless,  so  no  effort  was 
made  to  raise  her.  A  clerk  in  a  New 
York  paint  factory,  H.  C.  Eidges  by 
name,  discovered  that  she  was  loaded 
with  paint,  argued  that  the  paint,  tight- 

ly inclosed  in  cans,  would  still  be  good 
and  formed  a  little  company  to  recover 
the  cargo.  Nearly  15,000  gallons  were 
recovered,  netting  a  neat  profit  of  over 

$18,000. 
"Paint  schools"  are  now  quite  com- 

mon. The  manufacture  of  paint  has 
become  a  science,  and  in  a  large  num- 

ber of  the  big  plants  courses  of  study 
and  practical  work  are  given  young  men 
applicants  who  have  an  ambition  to  be- 

come experts.  That  there  is  a  large 
and  steadily  growing  field  for  young 
men  with  these  ambitions  is  shown  in 
the  fact  that  1,000  skillful  chemists  are 

now  employed  by  American  paint  fac- 
tories, and  there  is  a  crying  need  for 

more.  Statistics  recently  made  for  the 
government  show  that  city  people  paint 
their  homes  on  an  average  of  every 
two  and  a  half  years;  farmers,  every 

seven  years.  Of  10,000  rural  house  own- 
ers visited  4,000  still  used  the  old-fash- 

ioned paint  can  and  turpentine  bottle, 
4,600  used  ready-made  materials  and 
1,400  used  no  paint  at  all. 

The  little  town  of  Fairview,  Ohio, 
was  at  one  time  entirely  painted  by  the 
women  of  the  place.  The  women,  after 
urging  the  men  in  vain  to  do  the  work, 
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sent  a  committee  to  a  big  .paint  manu- 
facturer, who  was  induced  to  donate  the 

paint  for  the  advertising  he  would  get 
out  of  it.  There  were  127  buildings 
painted  in  the  place,  which  included  the 
village  hall  and  church. 

Few  people  know  that  a  turpentine 
famine  is  threatening,  and  that  if  tur- 

pentine alone  were  used  as  a  "thinner" 
in  paints  the  product  would  cost  the 
consumer  several  times  what  it  does 
now.  There  are  also  other  and  better 

"bases"  than  white  lead.  Becently  the 
French  government  passed  a  law  pro- 

hibiting the  use  of  white  lead  because  it 
was  injurious  to  health.  Zinc  white  is 
now  used  largely  in  its  place. 

It  is  predicted  that  within  the  next 
ten  years  the  paint  industry  of  the 
United  States  will  represent  a  capital  of 
a  billion  dollars,  will  employ  100,000 
men  and  will  produce  annually  at  least 

300,000,000  gallons  of  paints  "and  var- nishes. 

BIG  TUNNEL  AT  DETROIT 

Big  things  are  getting  to  be  so  com- 
mon that  few  people  outside  of  Detroit 

realize  what  a  job  the  Michigan  Cen- 
tral has  undertaken  to  avoid  ferrying 

its  trains  across  the  river  to  Canada. 
It  is  a  double  tunnel,  made  of  steel 
tubes  and  concrete,  and  will  cost  $10,- 
000,000.  Many  dredges  and  500  to 
1,000  men  are  hard  at  work  digging  the 
approaches  on  both  sides  of  the  river, 
while  floating  dredges  are  scooping  out 
two  great  trenches  in  the  river  bottom 
as  a  bed  in  which  the  steel  tunnel  tubes 
shall  rest.  These  tubes  are  now  in 
process  of  construction  at  St.  Clair, 

each  23^  ft.  in  diameter  and  260  ft. 
long,  from  f-in.  steel  plates.  When 
placed  in  position  they  will  be  joined 
by  enormous  bolts  and  lined  with  20-in. 
of  concrete  reinforced  by  1  in.  longi- 

tudinal rods  every  18  inches.  A  pe- 
culiar feature  is  that  the  inclined  ap- 
proach on  the  American  side  will  be  -J 

Section  Detroit  Tunnel 

per  cent,  steeper  than  on  the  Canadian. 
That  is  because  the  heaviest  freight 
traffic  on  the  M.  C.  is  eastward,  the 
westward  being  largely  empties.  Elec- 

tric locomotives  will  haul  trains  through 
the  tunnel,  which  will  be  completed  in 
1909. 

AUTOMATIC  AUTO  FENDER 

The  illustration  shows  a  new  safety 
fender  for  automobiles  which  normally 
much  resembles  the  pilot  of  a  locomo- 

tive. A  lever  within  easy  reach  of  the 
hand  or  foot  of  the  chauffeur  releases 
a  dog  which  causes  the  fender  to  open 
instantly  by  means  of  springs,  and  cal- 

culated to  catch  a  person  and  prevent 
him  from  getting  under  the  wheels. 
One  or  two  state  legislatures  have  con- 

sidered bills  for  making  fender  guards 
on  automobiles  compulsory,  but  as  yet 
no  such  law  has  been  enacted. 

Auto  Pender— Closed  and  Open 
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AUTO  PUMPS  WATER 

POPULAR  MECHANICS 
PRONGED  ROAD  ROLLER 

Pumping  out  a  Basement 

The  utility  of  the  automobile  con- 
stantly increases,  but  the  above  illustra- 

tion is  probably  the  first  instance  of  a 
motor  car  being  used  to  pump  out  a 
basement.  During  a  flood  in  Stockton, 
Cal.,  many  basements  were  filled  with 
water  and  automobiles  were  pressed 
into  service  to  pump  them  out.  The 
driving  wheels  were  raised  from  the 
ground,  a  belt  connected  to  a  pump  and 
the  way  the  water  came  up  is  shown  in 
the  photograph. 

 ♦  •  ♦  

AROUND  THE  WORLD  IN  40 
DAYS 

The  construction  of  new  railways, 
improvements  in  steamer  service,  and 
the  greater  speed  on  both  which  have 
been  accomplished  during  the  past  two 
years,  have  so  reduced  the  time  that  we 
soon  will  be  able  to  make  a  trip  around 
the  world  in  40  days. 

In  working  crude  oil  into  a  sandy 
roadway,  the  pronged  road  roller  shown 

Mixes  the  Oil  and  Sand 

in  the  illustration  is  used  as  a  mixing 
machine.  After  the  surface  has  been 

thoroughly  oiled  and  mixed  to  a  deprh 
of  several  inches,  an  ordinary  road  roll- 

er completes  the  work,  leaving  a  firm, 
smooth  surface. 

CONTRACTOR'S  FEEDING 
WAGON 

A  contractor  near  Pasadena,  Cal.,. 
who  uses  a  large  number  of  teams  on 
work  which  takes  them  long  distances 
from  home,  has  built  a  feeding  wagon. 
This  wagon  has  9  feed  boxes  on  each 
side  and  one  at  the  rear  end,  thus  ac- 

commodating 19  horses  at  one  time. 
The  space  between  the  rows  of  boxes  is 
filled  with  hay.  An  ordinary  wagon 
gear  was  used  with  an  extra  long  reach. 

Portable  Feeding  Boxes  for  Contractors 
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A  RICH  OIL  REEF 

There  is  a  chance  to  make  big  money 
waiting  for  someone  with  enterprise 
and  capital  at  Bolinas  Bay,  8  miles 
north  of  San  Francisco.  On  the  north 

side  of  the  bay  juts  out  Duxbury  Reef, 
2,000  ft.,  saturated  with  petroleum  and 
spouting  gas  as  long  as  the  rocks  are 
not  covered  by  the  tide.  The  gas  finds 
outlet  mainly  through  pipes  which  have 
been  driven  into  the  reef,  and  the  fish- 

COMBINED  MOTOR  CAR  AND 
BOAT 

Shifting  of  one  lever  converts  car  into  boat  with- out stopping 

The  motor  car  which  can  be  used 
as  a  boat  was  considered  a  freak  only 
recently,  but  there  seems  to  be  a  grow- 

ing demand  for  the  combined  machine. 
For  touring  in  districts  where  rivers 
and  streams  are  more  numerous  than 

1  he  front  wheels  guide  its  course  in  the  water 

ermen  find  it  extremely  convenient  to 
light  the  gas  for  cooking  and  heating. 
When  the  men  go  away  they  leave  this 
natural  gas  stove  still  burning,  and  the 
fierce  flames  produce  a  weird  effect, 
especially  at  night  as  the  tide  flows  in. 
Long  after  the  reef  is  out  of  sight  the 
fitful  fires,  fanned  by  the  wind,  still 
leap  up  from  the  waves,  as  if  the  sea 
itself  were  burning. 

It  is  evident  that  a  rich  yield  of  oil 
and  gas  may  be  obtained  here  by  set- 

ting up  a  steel  framework  on  the  reef, 
strong  enough  to  withstand  the  shock 
of  the  waves  and  high  enough  to 
keep  dry  the  machinery  necessary  for 
driving  a  pipe  deep  into  the  reef. 

the  bridges  the  new  car  permits  a  con- 
tinuous passage  without  even  stopping. 

The  car  body  is  really  a  boat  with 
screw  propeller  and  upon  entering  the 
water  the  movement  of  one  lever  shifts 

the  power  from  the  rear  wheels  to  the 
screw  propeller.  In  many  cases  a  short 
cut  can  be  made  across  lake  or  river 
which  otherwise  would  require  going 

several  miles  out  of  one's  way  to  get around  a  lake  or  over  a  stream. 

Glass  or  china  will  never  crack  from 
hot  water  if  it  is  first  toughened  by 
placing  in  cold  water,  bringing  to  boil 
gradually,  boiling  4  hours  and  leave 
standing  till  water  is  cool. 
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BRASS  BED  CHAIR 

A  recent  novelty  in  furniture  is  a 
brass  chair,  matching  the  bed,  and  in- 

Cbair  Matches  Bed 

tended  specially  for  use  in  dressing.  It 
is  purposely  made  low,  is  mounted  on 
casters,  but  looks  well  and  is  usually 
most  convenient  when  placed  against 
the  foot  of  the  bed  as  illustrated. 

TELEGRAPH  POLES  FROM  CON- 
CRETE 

Next  to  railroad  ties  telegraph  and 
telephone  poles  use  up  vast  quantities 
of  trees,  and  it  is  hoped  that  concrete 
poles  will  be  found  cheaper  in  both  ini- 

tial cost  and  endurance. 

Concrete  telegraph  poles  may  be 
made  of  various  forms,  sizes  and  rein- 

forcement. Those  above  mentioned 

taper  from  8  in.  square  at  the  bottom 
to  6  in.  at  the  top,  the  corners  are 
chamfered  2  in.,  and  they  are  rein- 

forced by  two  dozen  J-in.  wires  run- 
ning the  full  length  of  the  pole.  All 

necessary  holes,  for  braces,  cross-arms, 
and  steps,  are  made  in  the  molding. 

Strange  to  say,  concrete  poles  show 
great  elasticity  as  well  as  strength,  the 
former  depending  upon  the  steel  rein- 

forcement. Another  style  of  pole,  taper- 

ing from  10  in.  to  5  in.,  and  reinforced 
by  triangular  pieces  1  in.  wide  at  each 
of  the  three  corners,  was  subjected  to 
the  following  test:  It  was  connected 
by  cable  to  a  cedar  pole  25  ft.  distant, 
and  at  a  height  of  21  ft.  from  the 
ground.  Midway  from  the  cable  was 
suspended  a  gradually  increasing 
weight.  When  each  pole  had  been  de- 

flected 21  in.  and  the  load  had  reached 

975  lb.,  the  concrete  pole  began  to  crack 
from  the  ground  to  the  cable;  but  as 
soon  as  the  load  was  taken  off,  it 
straightened  up.  It  seems  to  be  as  good 
as  ever,  for  it  has  been  in  use  for  heavy 
guy  wires  ever  since,  which  is  more 
than  a  year.  This  style;  of  pole,  35  ft. 
long,  can  be  made  in  quantity  at  $7, 
whhh  is  cheaper  than  wood,  provided 
no  profit  is  paid  to  a  contractor. 

CARICATURE  OF  THE  DREAD= 
NAUGHT 

In  it  the  ship  is  shown,  with  twenty- 
four  funnels  and  a  hundred  12-in. 
guns.  An  Atlantic  liner  is  being 
hoisted  onto  her  deck  as  though  it  were 

a  pinnace,  says  American  Marine  En- 
gineer. A  railway  runs  round  this 

fearsome  vessel's  deck,  and  sailors  are 
playing  football  in  her  fighting  tops, 
while  others  are  fishing  for  sharks  from 
the  great  guns. 

A  Peace  Dream 
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MOTOR  TRACK  THROUGH  STEAMER'S  FUNNELS 

Since  it  is  difficult  to  convey  by 
mere  figures  an  adequate  conception  of 

the  world's  record  liner/  the  new  Cu- 
narder  "Mauretania,"  her  builders 
turned  her  colossal  smoke  stacks  into 

a  long  tunneled  track  for  big  touring 
automobiles;  and  three  of  these  were 

able  to  run  abreast  "down  the  pike"  at 
high  speed.  A  couple  of  trolley  cars 
might  easily  have  run  side  by  side 
through  these  enormous  funnels,  which 
are  over  25  ft.  in  diameter. 

The  "Mauretania,"  soon  to  start  on 
her  maiden  trip,  will  eclipse  all  other 
leviathans  of  the  sea.  Her  displace- 

ment is  45,000  tons,  and  her  length 
nearly  800  ft.,  while  keel  frames  and 
plating  alone  weigh  over  16,000  tons. 
Her  turbine  engines  will  develop  70,- 
000  hp.  by  means  of  four  turbine 
shafts,  and  along  any  one  of  these  will 
be  transmitted  six  times  the  total  horse- 

power developed  by  the  whole  pioneer 
Cunard  fleet  of  the  forties. 

OIL  WELLS  ON  THE  DEEP 

The  whale  is  by  no  means  the  only 
source  of  marine  oil.  Though  little 
known  to  fame,  the  humble  menhaden 
yields  oil  and  fertilizer  worth  $1,000,- 
000  a  year,  giving  employment  to  1,800 
fishermen  and  1,600  employes  of  50  fac- 

tories. The  people  who  are  so  profitably 
engaged  in  slaughtering  700,000,000  of 
these  fishes  every  year  naturally  claim 
that  they  were  created  providentially 
for  that  express  purpose,  since  they  are 
not  fit  for  food,  and  yet  the  supply 
seems  inexhaustible.  No  one  knows 

whence  they  come  or  whither  they  go; 
all  we  know  is  that  every  spring  vast 
schools  of  them  appear  in  the  Gulf  of 
Mexico,  heading  north  in  closely  packed 
masses,  near  the  surface,  utterly  inca- 

pable of  either  defense  or  escape;  all 

that  is  needed  is  simply  to  scoop  them 
up  with  big  seines. 

LARGEST  BALLOON  IN  WORLD 

The  "Mammoth"  is  the  largest  bal- 
loon in  the  world,  and  on  its  first  as- 

cension recently  in  London  had  16  pas- 
sengers, the  largest  number  ever  car- 

ried in  a  balloon.  The  envelope  con- 
tains 1,482  squares  of  silk,  the  balloon 

weighs  460  lbs.  and  is  capable  of  lift- 
ing 4,320  lbs.  The  car  is  double 

decked  and  has  special  rooms  for  stor- 
age of  provisions  when  long  voyages 

are  attempted.  The  envelope  contains 
108,000  cu.  ft.  of  gas  and  is  of  the  or- 

dinary globe  shape.  ♦  ♦  ♦  

Glass  artificial  hair  is  the  latest  Eu- 

ropean novelty:  said  to  be  quite  stun- 
ning. 
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CARBONIC  BATHS 

Perfumed  tablets  containing  car- 
bonic acid,  which  when  placed  in  a 

bath  cause  the  water  to  bubble  vigor- 
ously, are  recommended  by  French 

physicians.    The  treatment  is  recom- 

The  Carbonic  Bath 

mended  for  old  and  infirm  persons,  and 
those  troubled  with  weak  hearts.  The 
effect  is  said  to  be  a  mild  argi  pleasant 
stimulant. 

Telimeter  is  the  name  of  a  French 

invention  by  which  you  can  tell  the 
distance  of  any  visible  object  of  which 
you  know  the  height  and  not  have  to 

"figure"  on  it. 

TRACK  LAYING  MACHINE 

HARDLY  A  FIRST-CLASS  RISK.— Voice  from  Be- 
low:   "Mind  you  don't  have  an  accident,  Pat!" Pat:  "Faith,  an'  wasn't  it  only  last  week  Mr. McCarty  assured  me  forninst  accidents?  Is  ut  a  thafe 

you're  after  makin'  him?" — London  Sketch. 

The  track-laying  ma- 
chine with  comparatively 

few  men  accomplishes  as 
much  as  several  hundred 

working  in  the  old  way. 
The  ties  are  brought  for- 

ward and  dropped  on  the 
roadbed  and  quickly 
spaced  to  proper  dis- 

tances by  hand.  The 
rails  follow  at  the  same 
time  a  little  behind  the 

further  ties.  One  gang 
places  the  rails  in  posi- 

tion while  the  men  near- 

est the  machine  are  spik- 
ing. In  this  way  there  is 

a  steady  advance,  the  machine  travel- 
ing over  the  new  track  it  has  just  laid 

while  the  surface  gangs  follow,  leav- 
ing a  track  ready  for  use. 

Track  Laying  Machine 

For  obstinate  spots,  as  coffee  or  choc- 
olate, apply  hot.  glycerine.  After  let- 

ting it  stand  two  minutes  wash  off  with 
water  or  alcohol. 
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LIQUID  GRANITE 

and  the  Home  Beautiful 

Varnish  occupies  a  conspicuous  place  in  the  making  of  modern 

homes,  and  Liquid  Granite  is  the  most  desirable,  durable  and  satis- 

factory varnish  yet  produced  for  Floor  Finishing 

and  all  other  domestic  purposes.  It  is  invaluable 

in  restoring  Oilcloth  and  Linoleum.  &  It  is  easy 

to  apply  and  difficult  to  deface.  ̂   &  Put  up  in 

cans  of  convenient  size  from  %  pint  to  5  gallons. 

Send  for  samples  of  Finished  Woods  and  in- 
formation on  Wood  Finishing  and  Home 

Varnishing,  —  Free  on  request. 
DEALERS  EVERYWHERE 

New  York 
Boston 
Philadelphia 
Baltimore 

BERRY  BROTHERS,  Limited 
Varnish  Manufacturers 

Department  A,  DETROIT 
Canadian  Office  and  Factory  :  Walkerville,  Ont. 

(Chicago 

Cincinnati 
St.  Louis 
San  Francisco 

Please  Mention  Popular  Mechanics 
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$1000
 

DAiLY $10'°°  A  MAN  OR  BOY  OF  ORDINARY  INTELLIGENCE 
^  *  v  DAILY    Oan  Make  Ten  Dollars  Each  Day  In  His  Own  Town  Bjr  Making  CONCRETE  BRICKS  With  The 

WINNER  BRICK  MACHINE  No.  2 
It  is  a  little  gem  four  (4)  brick  face  down  machine,  perfect  in 

every  detail.  Strong  and  durable,  perfect  workmanship,  and  k^m^m*m  <*■  * marie  of  first-class  material.  Makes  perfect  brick  in  common, &\X^^E^TO* moulding  designs  or  rock  face.  v— 
One  man  can  produce,  without  effort,  1,500  Perfect  —  Bricks  in  9  Hours  

Operation  so  simple  and  perfect  a  boy  can  operate  it  with  ease  and  perfection. 

No    Investment—  $35.00    is    all— complete,    f.    o.    b.  Minneapolis. 
Ten  Dollars  with  Order- -  Balance  C.  O.  D. 

WINNER.  BLOCK  MACHINE  CO. 
607  Northwestern  Building: 

MINNEAPOLIS,  MINNESOTA,  U. 
S.  A. 

Only  Sand, 

Cement  and 

Water  are  Used 

in making 

Concrete 
Building 

Blocks 

No  Experience  Necessary 
Only  common  labor  required.  With  our  instruc- 

tions the  beginner  can  make  as  good  blocks  as  an 
experienced  mechanic. 

Concrete  is  stronger,  warmer,  more  attractive 
and  better  in  every  way  than  brick  or  stone,  and 
complete  in  a  house  costs  no  more  than  a  frame 
structure.  One  barrel  of  Portland  Cement  will  make 
about  sixty  of  these  beautiful  blocks  8x8x16  inches. 
Send  for  our  new  illustrated  catalog:  of  machines  for 
making  the  blocks.  It  tells  all  about  mixing,  etc, 

Medina  Concrete  Machinery  Co., 
28  Court  Street, Medina,  Ohio 

VALUE  OF  FAMILY  SCALES. — Every  family  should 
own  platform  scales  which  will  weigh  150  lbs.,  at  least. 
They  are  cheap,  and  soon  pay  for  themselves  by  protecting 
the  household  from  short  weights  of  all  kinds.  The  great- 

est saving  will  be  on  ice  and  coal.  Many  ice  men  make  a 
practice  of  delivering  short  weight,  often  not  half  what 
they  are  paid  for.  If  the  customer  protests,  he  will  be 
overwhelmed  by  a  volley  of  assertions  that  the  weight  is 
all  right,  and  he  is  helpless  unless  he  can  say  "Put  it  on 
the  scales,  then."  That  settles  it.  The  fellow  will  not repeat  the  fraud,  for  he  knows  that  there  is  a  severe 
penalty  for  short  weight. 

But  how  can  you  weigh  a  ton  of  coal  on  family  scales? 
Easy  enough.  Have  it  delivered  in  bags,  and  have  all 
partly  filled  bags  set  on  the  scales  platform.  The  first 
time  you  will  probably  find  that  your  ton  is  a  hundred  or 
two  light,  but  if  you  stand  on  your  rights  the  swindle  will 
not  be  repeated,  at  least  by  that  man. 

Lighter  articles  may  be  weighed  in  the  scoop  of  the 
scales,  which  will  protect  you  against  cheating  by  the 
butcher  and  grocer.  The  "rake-off"  of  unscrupulous  trades- men, in  addition  to  legitimate  profits,  is  enormous,  because 
most  people  take  no  measures  to  detect  fraud.  In  buying 
cheap  scales,  however,  it  is  necessary  to  make  sure  that 
they  are  accurate.  This  is  easily  accomplished  by  weigh- 

ing several  articles,  light  and  heavy,  on  the  best  scales  in 
the  shop  and  then  weighing  the  same  articles  on  the  scales 
you  think   of  buying. 

WHAT  THEY  WANTED  TO  KNOW. — "The  annual rush  of  tourists  back  and  forth  over  the  Atlantic  has 
begun,"  said  a  liner's  captain,  "and  I  am  hardening  my- self to  stand  the  usual  ten  tourist  questions. 

"There  are  ten  questions  that  every  tourist  who  can 
get  near  enough  puts  to  me.  You'll  put  them  to  me  if you  ever  cross  on  my  ship.  I  have  been  asked  these  ten 
questions  3,764,952  times.    They  are: 

"  'Were   you   ever  shipwrecked?' 
"  'Any  whales  in  this  latitude?' 
"  'How  deep  is  the  water  here?' 
"  'What  tips  are  usually  given,   and  to  whom?' 
"  'How  many  times  have  you  crossed,  the  Atlantic?' 
"  'What  is  the  best  remedy  for  seasickness?' 
"  'Why  are  you  always  painting  this  ship?' 
"  'Will  you  let  me  come  up  on  the  bridge  some  time?' "  'Do  you  remember  my  cousin  who  crossed  with  you 

in  the  spring  of  '93?' "  'I  suppose  the  passengers  ask  you  a  great  many 
stupid  questions,   don't  they?'  "—Marine  Journal. 

THE  AMERICAN  WELL 
WORKS, 

Aurora,  Illinois,  U.  S.  Am 
Chicago,  III.  Dallas,  Tex. 

MANUFACTURE  FULL  LINE 

Jetting,  Rotary,  Coring,  Rock 
Drilling  and  Prospecting 

Machinery, 

Any  Diameter  or  Depth, 
and  Speedy. 

CATALOG  MAILED  ON  REQUEST. 

Strong 

Please  Mention  Popular  Mechanics 
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The  Greatest  of  Musical  Inventions — the  Two-Horn 

DUPLEX  i 

PHONOGRAPH  % 

FREE  TRIAL 

NO  MONEY  IN  ADVANCE 
IT  is  the  phonograph  that  gives  you  all  the  sound 

vibrations.   It  has  not  only  two  horns,  but  two 
vibrating  diaphragms  in  sound  box.  Other 

phonographs  have  one  diaphragm  and;one  horn. 
The  Duplex  gets  all  the  volume  of  music;  other 
phonographs  get  the  half.   The  Duplex  gives 
you  a  better  tone— clearer,  sweeter, the  original.  Our 
FREE 

Catalogue 
will  explain  fully 
the  superiority  of 
The  Duplex.  Don't allow  any  one  toper- 
suadeyouto  buy  any other  make  without 
first  sending  for  our 
catalogue.  The  Du- 

plex is  not  sold  by dealers  or  in  stores. 
We  are  Actual 
Manufacturers,  not 
jobbers,  and  sell 
only  direct  from  our 
factory  to  the  user, 
eliminating  all 
middlemen's  profits. 

Duplex  Phonograph  Co., 

Each  horn  is  30  in.  longwith  77  in. 
bell.  Cabinet  t8  in.  x  1 4  in  x  ro  in. 
That  is  why  we  are  able  to  manu- 

facture and  deliver  the  best  phono- graph made  for  less  than  one- 
third  what  dealers  ask  for  other makes  not  as  good. 

Freight  Prepaid 

Seven  Days'  Free  Trial 
We  allow  seven  days'  free  trial  in  your  own  home in 'which  to  decide  whether  you  wish  to  keep  it.  If 

the  machine  does  not  make  good  our  every  claim- 
volume,  quality,  saving,  satisfaction— just  send  it back.   We'll  pay  all  freight  charges  both  ways. 

All  the  Latest  Improvements 
The  Duplex  is  equipped  with  a  mechanical  feed  that 

relieves  the  record  of  all  the  destructive  work  of  pro- pelling the  reproducer  acrrss  its  surface.      The  needle  point  is  held  in  con tinuous  contact  with  the  inner  (which  is  more  accurate)  wall  of  the  sound 
wave  groove,  thus  reproducing  more  perfectly  whatever  music  was  put  into the  record  when  it  was  made.  The  Duplex  has  adevice  by  which  the  weight of  the  reproducer  upon  the  record  may  be  regulated  to  suit  the  needs  of  the  occasion,  thus  greatly  preserving  the  life  and  dura 

bility  of  the  records.   These  are  exclusive  features  of  the  Duplex  and  can  not  be  had  on  any  other  make  of  phonograph. 
331  Patterson  St.,  Kalamazoo,  Mich.  Out  Free  Catalogue  explains  everything. 

The  "CHICAGO" 
Automatic  Temperature 

Regulator 

The  best  device  for  controlling  your 
heating  system. 

Even  temperature  at  all  times. 

Put  in  the  coal  and 
it  will  do  the  rest. 

This  attachment  alone  is  worth  what  we  are  asking  for 
the  complete  outfit.  It  will  check  the  fire  during  the  night, 
until  such  time  as  you  may  want  it  warmer  in  the  morning. 

SIMPLE  DURABLE  RELIABLE 

TheChicago  Heat  Regulator  Co. 

Dept.  P.  Suite  322, 40  Dearborn  St.,  Chicago 

HOT  WATER 

IN  2  MINUTES 

Cost — Two  Cents 
The  Peerless  Kitchen  Boiler  has  solved  the 

hot  water  problem,  in  city  and  country  homes, 
hotels,  restaurants,  clubs,  bath-houses,  gym- 

nasiums —  every  place  where  hot  water  is 
required.  Burns  either  gas  or 
gasoline;  heats  water  to  185° 
and  keeps  it  hot  at  one=ha!f 
cent  per  hour.  A  hot  bath  in 
two  minutes  for  two  cents. 
The  PEERLESS  is  simple  in 
construction— only  three  parts 
— disk,  burner,  drum.  Absolute- 

ly noiseless;  creates  no  odor. 
Occupies  but  a  very  small  space ; 
easy  to  install  and  connect.  No 
pipes  to  clog  or  mechanisms  to 
get  out  of  order.  The  water  is 
kept  in  constant  circulation,  the 
capacity  almost  unlimited. 
PRICE,  surprisingly  moder= 
ate.  Ask  your  plumber  about 
the  PEERLESS,  or  write  for 
catalog,  prices  and  discounts. 

james  McCartney 

39  State  Street, CHICAGO 

Please  Mention  Popular  Mechanics 
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MakeYourOwn  Light 

The  Fairbanks-Morse  Electric  Light  Outfit  gives 
plenty  of  good  light  at  a  moderate  cost. 

Gas,  Gasoline  or  Kerosene  Engines  for  all  pur- 
poses, from  2  h.  p.  up. 

Send  for  illustrated  Catalogue  No.  C  449  Gasoline 
Engines. 

Fairbanks,   Morse'  iS  Co. Monroe  Street,  Chicago,  111. 

SKIDOO! 
MARINE  ENGINE 

The  2-CycIe-Engine-Sensation  of  the  Year.  Entirely  new  and improved  design  introducing  many  exclusive  features.  Runs 
on  Gasoline,  Distillate,  Kerosene  or  ̂ Alcohol. 

2 actual  Bare H.P. 
Pats. 
Pend 

Engine 
COMPLETE  ENGINE 

With  Fresh  Water  Boat  Fittings,  $39.90 
With  Salt  Water  Boat  Fittings,  $43.90 

J23 
Swiftest,  most  powerful,  efficient  and  reliable 
engine  of  its  size  on  earth.  Drives  Canoe,  Row- boat  or  14  to  20  ft.  Launch,  with  load,  6  to  10 

miles  per  hour.  Reversible,  easy  to  install  and  op- erate,  unfailing  endurance  powers,  economical  and 
if.Lh.  safe,  cannot  back-fire.  Sold  under  5-yr.  Guarantee. 

Belle  Isle  Motor  Co.,  Dept.  10,  DETROIT,  MICH. 

"GET  THE  BEST 

J5 

which  means 

The  Clipper 

Water  Motor 
We  do  not  claim  it  THE CHEAPEST,  but  we  do 

claim  it  THE  BEST. 
Buy  one  for  the  boy  and 

watch  him  "get  busy." Send  for  circular  with  full 
description  and  price. 

L.  E.  RHODES  9 HARTFORD,  CONN. 

— 11H.P.$5800 

Look  at  the  Neat  Design! 
The  finest  little  H/2  H.  P. 

Engine  on  the  market. 
Handsomely  fin- ished. 
Bore  ty2  inches; stroke  3  inches. 
These  engines  will 

develop  over  2  H.  P. 
Write  for 

Catalog  "P" of  1V4  to  16 H.P.  Motors. 

AMERICAN 
MOTOR.  CO. EAU  CLAIRE,  WIS. 

JENNEY,    FATHER    OF   SKYSCRAPERS. — William  Le 
Barron  Jenney,  of  Chicago,  who  died  recently,  was  the 
inventor  of  the  modern  skeleton  structure;  he  startled  the 
architects  and  builders  of  every  land  by  his  daring  inno- 

vations, saved  half  of  Grant's  army  at  Shiloh,  made  Sher- 
man's march  to  the  sea  practicable  by  his  bridge  work, caused  Vicksburg  to  fall  by  his  wonderful  engineering, 

was  dean  of  the  architects  and  acknowledged  master 
builder  of  the  world.  He  trained  and  taught  many  of  the 
great  architects  and  builders  of  America,  and  died  a  com- 

paratively poor  man. 
The  story  of  how  Jenney  saved  a  section  of  Grant's  army at  Shiloh  not  only  illustrates  his  resourcefulness  as  an 

engineer  but  throws  an  interesting  sidelight  on  the  great 
general. Part  of  Grant's  troops,  almost  overwhelmed,  were  hold- ing the  river  bank.  It  was  imperative  that  they  be 
brought  across.  Grant  ordered  Jenney  to  bring  them. 
Jenney  rode  down,  discovered  some  rusty,  battered  steamers which  had  not  had  fire  in  them  for  weeks.  There  was  no 
wood,  coal,  or  other  fuel.    He  rode  to  Grant  and  reported. 
"What  did  I  send  you  down  there  to  do?"  asked  Grant 

quietly. "Why,"  stammered  Jenney,  "to  bring  those  troops 

across." 
"Well,"  rejoined  Grant,  "Go  bring  them." Jenney  went.  He  had  the  order.  First  he  tore  away 

the  upper  works,  wheelhouses,  and  decks,  and  fed  them 
into  the  furnaces.  Nothing  more  was  in  sight.  An  in- spiration seized  him.  He  levied  on  the  commissary  stores 
— and  he  got  up  steam  and  brought  those  troops  across 
by  burning  thousands  of  dollars'  worth  of  hams  and  crack- ers in  the  furnaces. 
The  hams  and  crackers  were  charged  to  Grant's  per- sonal account,  and  he,  as  a  joke,  switched  and  charged 

it  against  Jenney's  salary — and  it  was  canceled  after  the war. — Washington  Post. 

Your  old  straw  hat  may  be  renovated,  if  it  is  of  natural 
color,  by  brushing  thoroughly  with  a  weak  solution  of  tar- taric acid  in  water.  Rinse  in  clear  water  and  pin  to  a 
board  for  drying,  to  keep  shape.  A  real  Panama  can  be 
cleaned  even  more  easily,  using  suds  of  any  good  wbite 
soap  with  a  little  ammonia  added.  Some  glycerine  in  the 
rinsing  water  will  prevent  stiffness  and  brittleness  when dry. 

Perfection 

MARINE  MOTORS 

2H.  <•»  M        Positively  the  simplest,  quiet- 
p     *PjXJ1  est  and  most  powerful  two- .   ̂  cycle  marine  engines  built; Complete     an(=  better  fitted  and  finished 

finer  than  any  other  at  any  price 
Reversible  — No  Cranking No  valves  nor  cams.  Highest  grade  material 

throughout.  Our  broad  GUARANTEE  covers  re- 
placement of  any  engine  that  does  not  give  com- plete satisfaction  and  is  backed  up  by  the  larg- est and  most  complete  factory  in  the  business. Can  you  afford  to  take  chances  or  buy  on  any other  terms?  Price  includes  everything  ready 

for  installing  except  gasoline  tank  and  piping. Handsome  catalogueillustrating  and  pri<  ing  all  sizes  *  REE, 
The  Caille  Perfection  Motor  Co. 1311  SECONDARE.,  DETROIT,  MICH. 
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A  Strong,  dependable  littU 
2-Cycle  Engine 

SKIPPER 

2  h.  p.  Marine  Engine 

Designed  and  built  by  H.  D.  Baird,  unques- 
tionably the  foremost  designer  in  the  marine 

engine  field.  The  Skipper  is  his  latest  and  is 
built  upon  the  experience  of  his  other  de- 

signs. Here  are  some  of  its  exclusive 
features:  Runs  equally  well  on  kerosene, 
distillate  oil,  alcohol  or  gasoline;  a  fuel  device 
that  is  absolutely  new  and  extremely  simple ; 
will  not,  cannot,  back  fire.  Starts  without 
cranking ;  easy  to  reverse  and  regulate  speed. 
Made  in  5  sizes.  3  h.  p.  bare  engine,  $24.90. 
Complete  with  engine,  electric  and  boat  fit- 

tings, $39.00. 
Send  today  for  free  catalogue, 

ST.  CLAIR  MOTOR  CO. 

Department  E  Detroit,  Mich. 

Mr.  Edison JJays: 
**I  want  to  see  a  Phono- 

graph in  every  Ameri- 
can Home/* 

An  offer  open  to  •rery 
responsible  person. 

No  Money  Down! 

Free  Trial 
The  Edison,  the  genuine  Edison!— positively  on 
free  trial  in  your  own  home  I  No  C.  O.  D. — no  guar- 

antee reauired.  If  acceptable  pay  lowest  cash 
price  at  $2.00  a  Month  (larger  installments  for 
larger  outhts)  without  even  interest  on  payments 

$2.00  a  Month  £fl,*«™S8ei Remember— nothing  down— no  C.  O.  D.-we  want  you to  see  the  great  Edison  outfit  and  compare  It  with  any 
of  the  imitation  machines  sold  at  many  times  the  price of  the  Edison  outfits. 
WRITE  TODAY  for  the  great  Edison  catalogs  and 

full  explanation  of  this  wonderful  offer— free  prepaid. 
FREDERICK  BABSON, 

Edison  Phonograph  Distributors. 
Edison  Building:,  Suite  119  Z  Chicago 

The  Greatest  Marine 

Engine  Offer  Ever  Made 

Here  is  a  STRICTLY  FINE  engine— fine  in  every 
meaning  of  the  word.  From  base  up  to  spark  plug  every 
part  of  it  has  been  constructed  by  skilled  workmen, 
with  painstaking  care  and  along  the  latest  scientific 
lines.  Our  materials  are  the  finest  the  market  affords' 
(such  as  aluminum,  special  grey  iron,  highest  grade 
carbon  steel,  Parson's  Manganese  bronze,  etc.).  In  a 
word,  there  is  only  one  word,  and  that  is — QUALITY. 
The  market  is  flooded  with  "cheap"  marine  en- 

gines. We  believe  the  public  is  tired  of  these  toys 
and  makeshifts;  hence  we  offer  a  strictly  fine  engine 
at  a  reasonable  price. 

This  Is  the  Offer 
For  the  next  thirty  days  we  will  sell  to  just  one 

man  in  each  town  our  8  H.  P.  or  15  H.  P.  motor  at 
agent's  cost  (we  will  quote  the  exact  figures  of  the 
price  only  to  interested  inquirers).  Of  course,  at  such 
a  price  we  make  little  profit  on  the  individual  order 
but  expect  to  make  one  on  ihe  advertising  brought  us 
by  the  splendid  work  of  our  motor  in  your  community. 
One  engine  we  know  will  sell  others. 

The  Engine 

The  Scripps  Motor  is  a  four-cycle,  two  and  four- 
cylinder  engine;  aluminum  crankcases;  positive  auto- 

matic system  of  lubrication;  two  roomy  hand  hole 
plates  in  crankcase;  Parson's  Manganese  bronze  con- necting rods;  Schebler  float  feed  carburetor;  highly 
finished  castings  and  polished  brass  trimmings.  Only 
two  sizes  made,  8  H.  P.  and  15  H.  P.  Write  today 
for  catalogue  and  special  price  to  you. 

SCRIPPS  MOTOR  CO. 

602  Trumbull  Ave., Detroit,  Michigan 

Above  is  shown  the  "P.  D.  Q.,"  a  32-footer,  equipped with  15  H.  P.  Scripps  Motor. 

ARINE 

OTORS 

Please  Mention  Popular  Mechanic* 
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MOTORS 

For  Marine  and  Vehicle  Use 

Williamson  Motor  Co. 

If  your  water  pressure  is  25  lbs.  or  over,  buy  a 

WATER  MOTOR,  5-in.,  $25^ Larger  Sizes  Proportionately  Low 
Attach  to  any  faucet,  and  will  run  fan,  lathe,  sewing 

and  washing  machine,  air  compressor, 
etc.,  etc.   Reliable  agents  wanted. 

A  SAMPLE  MOTOR  FREE to  the  right  person  in  each  town. 
Write  for  terms,  stating  water  pressure. 

ENGINEER 
WANTED 

to  send  for  catalog  of  Indicators,  Re- ducing Wheels,  Planimeters.  Address, 

VA  to  60  H.  P.  Wwer'cooled) 

Experimental  Work  Solicited 

8-12  S.  39th  St.,  Phila.,  Pa. 

LIPPINCOTT  M. 
Newark,       ::  :: 

S.  CO., 
New  Jersey 

REVE  RS I BLE 

MARINE  ENGINES 

\y&  to  30  H.  P. 
-Send  for  Catalog.      Prices  right. 

HORIZONTAL  AIR-COOLED  MOTORS 

i  V2  and  2  Y2  H.  P. Equipped 
with  short  connection 

for  spray  pump  or  walking 
beam  attachment  for  pump- 

ing from  wells.  Will  work 

against  150  lb.  pressure. 
Gasoline  in  base  of  engine 
or  outside.  Write  for 

agency. 

AIR-COOLED  MOTOR  CO.,  LANSING,  MICHIGAN 

WATERLOO  VAPOR  COOLED 
GASOLINE  ENGINES 

Ti"  0  only  horizontal  vapor  cooled ^soline  engine  in  the  world. 
Absolutely 
frost  proof and  cannot 
freeze. 

The  king  of  all  gasoline  engines.  Our  catalog  will  tell 
you  all  about  them,  also  our  power  and  sweep  feed 
grinders.  Send  today. 
WATERLOO  GASOLINE  ENGINE  CO. 

1021  Cedar  Street  Waterloo,  Iowa 

TERM  A  AT  &  MONAHAN  CO. 
Oshkosh.  Wis. 

AS  TOLD  OVER  THE  TELEPHONE.— The  story  is  told 
of  a  balking  mule  named  "Shoe"  driven  by  an  old  nejjro 
named  "Abe."  and  owned  by  a  wholesale  feed  store.  One day  Shoe  balked  on  Broad  street  and  refused  absolutely  to 
be  driven  again.  After  old  Abe  had  spent  his  energies  on 
Shoe  for  an  hour  in  the  vain  endeavor  to  get  him  to  start, 
he  went  into  a  store  to  telephone  to  his  employers.  The 
following  is  what  a  party  of  gentlemen  near  the  telephone 
heard,  says  Lippincott's: 

"Please,  marm,  gimme  number  two  hund'ed  an'  'leven. is  dat  you,  Marse  Henry?  .  .  .  Yes,  sir,  dis  is  Abe. 
I  dun  ring  yer  up,  sir,  ter  tell  you  about  Shoe.  Shoe  he 
done  balk  down  yer  on  Broad  street,  sir." 

'Bout  a  hour,  sir." 
'Yessir,  I  bus'  him  in  de  head. 

"I  dun  wear  de  whip  handle  out  on  him,  sir." 
"Yessir,  I  kick  him  in  de  belly  'bout  eight  times,  sir." 
"Marse  Henry,  I  would  ha'  kicked  um  some  mo'  but  I 

hu't  mah  big  toe  on  um  de  las'  time  I  kick  um." 
"Twis'  he  tail?  No,  sir,  not  dis  nigger.  A  gemman  frqjn 

New  York,  he  twis'  he  tail." 
"No,  sir,  I  don't  think  he  dead, 

'way  in  de  amb'lance." 
De  doctor  take  him 

"Yessir,  it  was  sure  foolish. 
'Marse  Henry,  I  done  set  fire  under  Shoe. 
De  harness?    Dun  bu'n  the  harness  clean  off  um.' 

"De  cart?  Yessir,  dun  bu'n  de  cart,  too,  sir;  all  'cept 
one  wheel,  sir." 

'Yessir,  I  get  de  feed  out  fust,  sir." 
"Marse  Henry,  is  you  want  me  to  come  back  to  de  store 

and  go  to  work,  or  mus'  I  wait  for  Shoe  to  move?" 

^      THE  VICTOR  MARINE  ENGINE 
\V2fl.  P.  op  to  20  B.  P. 

The  Engine  you  have  been  looking  for;  safe, 
sure  and  noiseless.  A  new  and  perfect 
model.  Distinctly  new  and  prominent  feat- ures. 

BUILT  BY 

R.S.HILL.27  Woodbrldge  St.,E.Detroit,Mich. 

AUTOMOBILES  $  1 00  AND  UP 

We  will  mail  our  large  Illustrated  Bargain  Sheet  of  new  and  slightly  used  Automobiles  on 
receipt  of  your  name  and  address.   This  sheet  shows  accurate  photograpalc  views  01  more I    than  50  Automobiles  offered  as  low  as  $100.  Write  plainly  t» 

'i        H.  GRAHAM  AUTOMOBILE  CO. 
W  Established  14  years.         601  -603-605  Madison  Street,  CHICAGO,  IU. 
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DON'T  BUY  GASOLINE  ENGINES:B$iSB sene  or  alcohol  engine,  superior  to  any  one  cylinder  engine;  revolutionizing  power.  Its  weight  and  bulk  are  half  that  of  single  cylinder  engines,  with  greater 
durability    Costs  Less  to  Buy— Less  to  Run.    Quickly,  easily  started.    Vibration  practically  overcome.    Cheaply  mounted  on  any  wagon.    It  is  a  combination 
^^Ig^apSKPuflp  ct  Wr^,  Meagher  and  15th  Ste.,  Chicago.   THIS  IS  OUR  FIFTY-THIRD  YEAR 

GEARS 

INTERNAL  and 
EXTERNAL  of  aH  kinds 

Ask  for  Catalog 
Grant's  "Treatise 

on  GEARS"  a  dollar 

Philadelphia  GEAR  Works,  inc. 
7th  and  Cherry  Sts.        ::         ::  Philadelphia 

$60 

GOES  LIKE  SIXTY 
SELLS  LIKE  SIXTY; 
SELLS  FOR  SIXTY 

GILSON 
I  GASOLENE 
ENGINE 

ror  Pumping,  Cream 
irators,  Churns, Wash  Ma- 

chines, etc.  FREE  TRIAL 
_  Ask  for  catalog-all  sizes 

gilson  mfg.  co.  26  Park  St.  Tort  Washington,  Wis. 

No  Better  Gas  or  Gasoline 
Engines  made  than  the 

FOSS 
ENGINES, 

Simple,  Substantial,  Efficient 
Catalog  on  request. 

Foss  Gasoline  Engine  Co., 
Kalamazoo.  Mich. 

ffD  FOR  CATALOGUE 

THE  MIETZ  &  WEISS 

OIL  »  GAS  ENGINES 
Stationary,  1  to  150  H.  P. 
Marine,  1  to  120  H.  P. 

Over  30,000  H.  P.  in  operation. 
GENERATOR   SETS,  PUMPS, HOISTS,  Etc. 

n  TT  A  MIFT7  1^8-138  Mott  St, P.  M.    MtNIICIfc,        New  York 

Itra1ls  ) balls  ball BRONZE  1  l-p"1-l-w  RFARIN 'Knipe"  Pat. BEARINGS 
\i  in.  Shaft  and  up. 

In  stamps  for  sample. 
No  fitting,  just  push  them  on.  lOcts. 

PRESSED  STEEL,  MFG.  GO. 
454  The  Bourse,  Phila.,  Pa. 

THE   OLD   RELIABLE  W 

JESSOP   STEEL  I 
2  IS  YET  ON  TOP  AND  THE  VERY  BEST  FOR  ALL  FINE  TOOLS  £ 

|      WILLIAM  JESSOP  &  SONS,  LIMITED  9 
91  JOHN  STREET,  NEW  YORK  S 
#  # 

Starts    without  cranking;  no 
cams,  valves,  springs  or  sprock- ets.   Only  3  moving  parts,  All 
bearings  bab- bitted. For 
your  Row  Boat, Sail  Boat,  Launch. 
10,000  in  use. 
Send  for 
testimonials 
DETROIT  ENGINE  WORKS 
1271  Jefferson  Ave.,  Detroit,  Mich 

8-5-7.10  L.  P.  Propor-| 

tionate  prices.  Cylin-  f ders  ar_d  pistons 
ground.  Crank 
shaft  drop  j 

forged  steel. All  8  i  z  e  s  I ready  to  ship  | 

SEND  FOR 
FREE 

CATALOG. 

The  CROUCH 
MARINE  MOTOR 
The  name  signifies  quality. 

Ask  for  Catalog. 

THE  CHAS.  P.  CROUCH  CO- 
CHICAGO,  U.  S.  A. 

High-grade  MARINE  and 
AUTOMOBILE  ENGINES 
2  to  30  H.  P.  2  and  4 -cycle, 
latest  improvements;  best  ma- terial; lowest  prices.  Also  sell 
castings,  with  drawings. 

State  your  want. 
HOULE  MOTOR  WORKS, 

580  East  St..    Holyoke,  Mass. 

$49 
3  to  5  H.  P. 

(BARE)  • 
gillie  Slant 

Guaranteed  for  One  Year. 
Our  Free  Catalog  C4  is  worth  your  having. 

•Send  10  cents  in  stamps  for  our  book  "Ignition, Vaporization,  Installation  and  Operation 

of  a  Motor." UNITED  MFG.  CO  ,  DETROIT,  MICH. 

Gas  and  Gasoline  Engine  and 

Motor  Castings  1  to  16  H.  P. 
Bicycle,  Auto,  Marine  and  Stationary    Booklet  on  request 

We  sell  blue  print  drawings  of  either  2  or  4  cycle  type 
THE  GEBHARDT  MOTOR  CO. 
2930  Hancock  St.,  Philadelphia,  Pa. 

The  ECONOMIZER 
carries  any  load  up  to  2  h.  p. 
That  name  means  something.  Five 
years'  sales  and  not  a  single  dissatis- fied customer,  means  something. 
It's  all  in  the  engine  — no  shoddy 
goods.  Want  to  know  more? Address, 

H.  L.  CHAPMAN,  Lock  Box  595,  Marcellus,  Michigan 

ID Alllllf*  UinC  C  ACV  UsinS  these  thin  stool  shoes;  nickel  plated;  always  clean; 
InUfllllU  III  II  U  C  "flvl  nevergoonthe  stove;  hot  iron  heats  it  instantly;  no  bees-   wax  required.  No  dirty  streaks  or  scorched  clothes.  Iron- 

ing done  in  half  the  time.  Sample,  either  style,  postpaid  for  50  cents.  Agents,  here  is  a  fast  seller. 
Something  new,  not  sold  by  dealers.  Sells  in  every  home.  Get  busy.  For  particulars  write 

DEXTER  SUPPLY  CO.,  334  Dearborn  Street,  Chicago,  Illinois 
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New  tSt  Submerged  Propeller 
Lightest,  most  practical,  easiest  applied  (and  most  powerful  for  weight),  4  cycle  Gasoline 
Motor  Propeller  in  existence.  Can  be  attached  and  detached  to  any  boat  in  a  moment, and  can  be  raised  or  lowered  to  run  in  shallow  water  when  necessary.  When  in  operation 
the  engine  is  entirely  submerged,  the  water  in  which  it  operates  forming  the  cooling jacket,  which  is  a  most  effectual  one.  It  is  fully  1%  H.  P.  and  will  propel  a  16-foot  boat at  a  speed  of  about  7  miles  per  hour.  Can  be  operated  easily  by  any  boy  or  girl  and  run for  1  day  with  1  gallon  of  gasoline,  but  the  tank  on  engine  holds  only  enough  for  a  little 
over  a  half  day's  run.  Write  for  Catalogue  "L"  for  full  description  and  price. 
SUBMERGED  ELECTRIC  MOTOR  CO. 

L.  W,  PIETSCH,  Gen.  Mgr.  MENOMONIE,  WIS. Chicago  Office,  1229  Michigan  Ave. 

Of  Full  Size  Patterns  and  Illustrated  Instructions 
You  need  no  tool  experience — no  previous  knowledge  of  boats.  Our 

big  free  catalog  gives  hundreds  of  testimonials — tells  how  a  profit- able boat  building  business  may  be  established.  Send  for  it.  We  sell 
knock-down  frames  with  patterns  to  finish  for  less  than  it  costs  oth- 

ers to  manufacture.  21,311  inexperienced  people  built  boats  by  the Brooks  System  last  year.  Why  not  you  ? 
Satisfaction  Guaranteed  or  Money  Refunded. 

,BR00KS  BOAT  MFG. CO ^ORltlMATOXS  Of  THE  PATTERN  SYSTEM  OF  BOAT BVILP/H6- 
3707  SHIP  ST.  $AGINAlW  MICH.U.$A 

HE 

By  putting  together  and  finishing  it  at 
home.  We  furnish  it — art  and  mission  de- 

signs— heavy  solid  oak — every  piece  fitted and  smoothed— includes  stain  and  fasten- 
ings. You  save  Vo  manufacturing  cost  — % 

the  freight  and  all  dealers'  profits. Send  trial  order  for  this  $4  chair.  Bot- tom cushion  cover  of  leatherette, 
$1.50.    Particulars  of  other  pieces ent  on  request, 

BROOKS  MFG.  CO. ORIGINATORS  OF  THE  K.  P.  SYSTEM  OF  NOME  FURWSHINC. 
3707  SHIP  ST.  $AuINAW  MlCn\TJ.$.A. SOT 

MAKE  A  MOTOR  BOAT  OF 

ANY  BOAT  IN  5  MINUTE.S 
Here's  a  little  2  h.  p.  marine motor  (40  lbs.  complete)  that  you 
can  attach  to  the  stern  post  of 
your  boat  in  5  minutes  without 
any  tools.  Drives  an  18-ft.  row 
boat  7  miles  per  hour  (runs  8 
hours  on  one  gallon  gasoline). 
Can  be  detached  from  boat  just 
as  quickly  and  stored  in  box  in 
which  it  is  carried.  Simplest 
motor  made— does  not  get  out of  order. 
Write   for  catalog  with  full 

description  and  price. 
ARINE   MOTOR  CO. 

Detroit,  Mich. 
WATERMAN 

1507  Fort  St.  West 

A  PERFECT  SOLUTION  OF  GRAPHITE— Following  the discovery  of  a  process  for  making  artificial  graphite  and carborundum,  comes  the  discovery  that  graphite  can  be perfectly  dissolved  in  either  oil  or  water.  A  mixture  of artificial  graphite  with  water  and  a  little  gallotannic  acid was  rubbed  in  a  mortar  with  a  few  drops  of  ammonia thoroughly  shaken  in  a  test  tube  and  set  aside  for  several weeks.  As  the  graphite  showed  no  disposition  to  settle  at the  end  of  that  time,  the  solution  was  poured  through  the finest  filter  paper,  but  went  through  perfectly  unchanged. A  similar  effect  has  been  obtained  with  alumina,  lamp- black, clay,  siloxicon  and  other  amorphous  substances  ex- cepting magnesia.  A  perfect  solution  of  graphite  water will  make  a  valuable  lubricant. 

HOW  TO  CLEAN  A  STATION— At  the  Fourteenth  street 
station  of  the  New  York  Subway  the  way  has  been  to  let 
the  station  clean  itself,  to  the  disgust  and  discomfort  of 
that  part  of  the  public  which  was  obliged  to  use  it.  But 
recently  something  happened.  A  big  man  wearing  glasses 
came  in,  looked  around  a  few  minutes,  and  then  inquired 
how  long  a  time  had  passed  since  the  last  cleaning.  No 
one  could  tell,  no  one  had  ever  heard  of  such  a  thing. 
Then  His  Eyeglasses  called  for  the  station  master  and  said 
a  few  emphatic  things  to  him,  which  made  that  function- 

ary jump  for  the  telephone  and  call  frantically  for  the broom  brigade.  This  temporary  insanity  of  the  autocrat  of 
the  station  could  have  but  one  explanation — President 
Shonts  was  behind  the  eyeglasses. 

SCHOOLS  FOR  BAKERS.— They  have  them  at  Stettin 
and  other  German  cities  and  also  at  Glasgow.  The  Stettin 
school  has  been  open  twenty-three  years,  the  teacher  is  paid 
by  the  city,  and  instruction  is  free.  The  complete  course 
is  for  three  years,  two  evenings  a  week,  from  6  to  8 
o'clock.  The  studies  are  German  grammar,  arithmetic, chemistry,  trade  geography,  insurance,  law,  bookkeeping 
and  practical  trade  instruction.  Such  schools  may  be  all 
right  in  Germany,  but  in  this  country  they  would  be  super- 

fluous, except  as  to  trade  instruction.  The  excellent  even- ing schools  in  our  large  cities  cover  all  the  rest  of  the 
ground  and  much  better,  for  they  are  open  ten  hours  a 
week,  which  is  none  too  much.  Four  hours  a  week  for 
three  years  is  too  slow  for  making  progress  in  education 
here.  But  bakers'  schools  to  teach  both  men  and  women how  to  make  and  bake  would  be  a  good  thing. 

STOVER  MARINE  MOTOR 

4  H.  P.— 2  Cycle 
In  designing  and  constructing  the 
Stover  Marine  Motor  we  have  laid  spec- ial stress  upon  the  following  features: 

Ease  of  starting.  Smooth,  quiet  run- 

ning. 

Durability— Highest  grade  material and  best  workmanship. 
Reliability  and  SIMPLICITY. 
Built  by  the  Stover  Windmill  Man. 
Evert  Motor  Guaranteed  for  1  Year. 
Also  2-cycle,  three  port  Marine  Mo- ors, 4  and  6  H.  P.  single  cylinder. 
8  and  12  H.  P.  double  cylinder. 

Write  for  Catalog:  B 

STOVER  MOTOR  CAR  CO.,  Freeport,  111. 



KEYBTONE 

OF  SIICCESS 

No 

Advance 

Payment 

COUPON 
Cut  on  Dotted  Line.        .      8-07 ) 

AMERICAN  SCHOOL  of  CORRESPONDENCE  j CHICAGO,  ILL. 
Please  send  set  Cyclopedia  Architecture,  j 

Carpentry  and  Building  tor  week's  free  ex  : araination.  I  will  send  $2  within  a  week  and  i 
82  a  month  until  819.80  is  paid;  otherwise  I  i 
will  notify  you  to  send  for  the  books. 
Name 

Examination 

In  order  to  advertise  the  superior  methods  of  instruction  of  the 
American  School  of  Correspondence,  1,000  sefs  of  Architecture, 
Carpentry  and  Building  will  be  sold  at  one-third  regular  price, 
$19. 80  instead  of  $60. 00,  It  is  compiled  from  representative  instruction  papers  of  the  American  School 
of  Correspondence.  The  method  adopted  in  the  preparation  of  the  work  is  that  which  the  School  has  de- 

veloped and  employed  so  successfully  for  many  years. 
We  employ  no  agents,  believing  our  books  offer  the  best  method  of  acquainting  the  public  with  the 

superiority  of  our  regular  courses  of  instruction.  We  feel  sure  that  every  purchaser  will  later  become  a 
student  in  some  regular  course.  The  work  itself  is  a  masterpiece  of  complete,  concise,  practical,  "ready-lo- 

use" information.  There  is  not  one  iota  of  theory  in  its  4,000  pages.  Every  demonstration  is  derived  from the  practical  experience  of  the  greatest  experts  in  the  building  industries  of  the  world. 
This  is  an  unusual  opportunity  for  ambitious  young  men  to  get  a  working  knowledge 

of  a  well-paid  trade.  If  you  are  a  House-Owner  or  planning  to  build,  this  set  of  books  will 
save  you  many  times  its  cost.  If  you  are  a  Carpenter,  Contractor,  Builder,  Architect, 
Draftsman  or  Mechanic  it  offers  you  an  exceptional  chance  to  advance  in  your  present  occupation 
Unless  you  are  advancing  and  earning  more  and  more  money  as  you  grow  older,  there  must  come  a 
time  when  younger  and  more  ambitious  men  will  crowd  you  out. 

CYCLOPEDIA  of 

Architecture,  Carpentry  Building 
TEN  MASSIVE  VOLUMES,  each  nearly  one  foot  high.   Handsomely  bound  in  red  half  morocco.  Over 

4,000  pages;  3,000  illustrations,  full  page  plates,  plans,  sections,  etc.    Printed  on  highest  grade  paper:  entirely 
new  type — DE  LUXE  books  in  every  particular. 

Sent  prepaid  by  express.  Pay  $2  within 
one  week,  and  $2  a  month  if  satisfactory; 
otherwise  notify  us  to  send  for  them. 

No  Orders  Accepted  at  This  Price  if 
Post-Marked  Later  Than  Aug.  31, 

1907. 
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Wood  Working  Machinery 
Foot,  Hand  and  Light  Power 

For  ripping,  cross-cutting,  mitering,  rabbeting,  grooving,  dado- ing, boring,  scroll  and  band  sawing,  edge  moulding,  beading, 
mortising,  etc.  Built  for  hard  work,  accurate  work  and  long 
service.  Send  for  catalogue  "A." 

SENECA  FALLS  MFG.  CO. 
102  WATER  ST. 

SENECA  FALLS,  N.  Y. 

ANGLE  BENDERS 

We  make  hand -power 
Benders  for  forming  an- 

gles in  stock  1  inch  thick 
and  under.  Light  stock 
can  be  bent  cold. 

Wallace  Supply  Co.,  24  w.  Washington  St.,  Chicago,  III. 

Ideal  tool  for  mechanics,  no  adjustments.  Works  in  places  inaccessible 
with  other  wrenches.  Strong  and  durable.  Mailed  postpaid.  6  inch  nickel 
plated  38  cents,  7  inch  48c,  8  inch  58c,  12  inch  88c.  Money  back  if  not 
satisfactory.     SPECIALTY  MANUFACTURING  CO.,  JAMESTOWN,  N.  Y. 

Armstrong's 

Hinged  Vise 

Slip  the  pipe  in  sideways  not 
endways  and  save  no  end  of  time 
and  trouble.  Made  of  strong  mal- 

leable iron,  with  finest  crucible 
steel  interchangeable  jaws. 

A  vise  like  this  will  outlast  two 
cheap  vises  and  will  not  break  at 
the  time  you  need  it  most.  Every 
shop  needs  one.  Write  for  special 
circular. 

The 
Armstrong  Manufacturing"  Co. Bridgeport,  Connecticut 

The  "KICKDRIVE"  is  for  driving  all 
kinds  of  light  machinery  by  foot  power. 
The  following  articles  are  built  com- 

plete with  the  •'KICKDRIVE'*: Circular  Saws*  Polishing  and 
Buffing  Machines  and  Forges. 

Gzt  a  mayfp  ci  tavm    210-212  A  Canal  St.. Booklet        hiAilK  olu i  mh,  NEW  Y0RK   ̂   Y, 

/UFK/M
 TAPES  AND  RULES ARE  THE  BEST 

FOR  SALE  EVERYWHERE     SEND  FOR  CATALOG  No.  26 
THE fUFKltf fttiLE  fio. 
SAGINAW.  MICH.,  U.S.A. 

KIW  YORK,  LONDON ,  BUG. ,  AlfD  WINDSOR.  CAKAD1 

the"IDEAL' Hand  Plane 

WRITE  FOR 

PART  PAY 

TERMS 

Ideal  Machine  Works 

Brooklyn,  N.  Y. 

CHIPS  FROM  "THE  WOODWORKER."— The  proper time  to  repair  a  machine  is  before  it  breaks  down. *  *  * 
The  more  you  think  about  your  work  the  less  you  will 

need  to  think  about  your  wages.  They  will  come  very  near 
to  taking  care  of  themselves. *  *  * 

The  best  electric  light  in  the  world  is  not  equal  to  sun- light. Get  sunlight  into  the  factory;  also,  fresh  air.  It  is 
worth  while,  and,  besides,  it  is  generally  free. 

*  *  * 
When  you  see  a  man  with  a  fine  kit  of  tools,  in  good 

condition,  it  is  a  pretty  good  sign  that  he  does  his  work 
with  care,  and  does  it  well,  though  you  may  think  he  is  a 
crank  because  he  won't  lend  his  tools  to  anyone  else. *  *  * 

Enough  set  in  a  saw  is  enough,  and  too  much  is  a  waste 
of  power  and  material.  This  is  a  point  uptodate  filers  are 
taking  note  of.  The  tendency  now  is  to  see  how  little  set 
can  be  made  to  clear  the  blade  well.  It  is  a  good  tendency, too. 

*  *  * 
It  is  said  that  for  drying  green  lumber  fresh  from  the 

saw  the  air  supply  required  per  pound  of  water  evaporated 
ranges  between  2,000  and  5,000  cu.  ft.  Quite  a  lot,  of 
course,  depends  on  the  manner  of  exposure  to  the  air,  the 
method  of  piling,  etc.  But  it  takes  quite  a  volume  of  air 
any  way  it  is  fixed,  and  that's  why  lumber  dries  out  more rapidly  when  the  winds  blow;  and  it  is  also  a  reason  for 
using  fans  to  induce  drafts  through  drykilns. *  *  * 
Some  persons  think  all  that  is  necessary  to  dry  lumber  is 

to  place  it  in  a  tight  room  with  plenty  of  air  space  and sufficient  heat.  Air  circulation  under  such  conditions  is  at 
best  only  sluggish.  Artificial  means  must  be  provided  to 
induce  proper  circulation — tall  chimneys,  fans,  or  some  other method. 

In  our  July  issue  mention  was  made  of  the  accidental 
death  of  a  workman  in  a  Chicago  packing  house,  whose 
leg  was  drawn  into  a  vacuum  pipe,  drawing  all  the  blood 
from  his  body.  The  statement  that  the  vacuum  pressure 
was  400  lbs.  was  somewhat  misleading,  inasmuch  as  the 
pressure  referred  to  was  not  per  square  inch,  but  the  ag- gregate surface  pressure,  being  about  50  sq.  in.  at  8  lb. 
per  square  in.,   making  a  total  of  400  lb. 

PLUNKET  IMPROVED  VISES 
Made  with  Plain  or  Swivel  Base 
Specially  adapted  for  the  hard  service  of the  machine  shop.  Can  be  used  with 
every  style  drill  press,  shaper  and  milling machine.  Strongest  construction,  steel 
screw,  steel  faces  to  jaw,  cast  steel  handle. Write  for  further  information. 

J.  E.  PLUNKET,  37-39  W.  Washington  Street,  CHICAGO,  ILL. 

If  It's  a  Sebastian,  It's  a  Good  Lathe 
— — — p^MMgg if — — — ■ 

BUILT  UPON  HONOR— ACCURACY,  EFFICIENCY,  MODERATE  PRICES. 

Foot  and  Power  Lathes,  all  sizes,   send  for  Catalogue. 

Sebastian  Lathe  Company,  107  Calvert  St,  Cincinnati,  0. 
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FOOT  and  POWER 
AND  TURRET  LATHES,  PLANERS 
SHAPERS  AND  DRILL  PRESSES  :::: 

5HEPARD  LATHE  CO. 
A131  W.  24  St.,  Cincinnati,  Ohio 

Cement 

Machines 
Big  money  in  making  Blocks 

Bricks.  Save  money  on  your  build 
ings.  Write  for  circulars. 
Chicago  Cement  Stone  Machiiceby  Co 

North  Chicago,  111. 

bATHES 

9  to  13  inch  Swing 
List  price,  $65.00  and  up  accord- 

ing to  size.  When  ready  to  buy 
send  for  Lathe  Catalog  and  prices 

VV.  F.  &  John  Barnes  Co. 
100  Euby  St..  :   :  Rockford.Ill. 

1 2.  Hammer 
3.  Penknife 

4   Clue  Cutter 
15.  Clan  Breaker 

16.  Marking  Wheel 
||    Cartridge  Extractor 
10.  Cigar  Box  Opener 

17    Ink  Eraser 
8.  Stereoscope 

up  In  elegant  leather  aheath. 
Postpaid  upon  receipt  of  $1.00 

WM.  C.  HOCKING  &  CO.,    152  Lake  St.,  Chicago 

B.  F.  BARNES* 
ELEVEN-INCH  SCREW 

CUTTING  LATHE 
For  foot  or  power  as  wanted.  Has 
power  cross  feed  and  compound rest.  A  strictly  high-grade  mod- ern tool.  We  also  build  a  9-inch lathe.  Descriptive  circulars  of 
each  lathe  upon  request.  ^ 
B.  F.  BARNES  CO..  Roekford.U! 

The  Good 
Old  Reliable 
Work  Bench 

That  never  pets out  of  style.  For 
many  years  made 
exclusively  by 
C.  CHRISTIANSEN,  792  Grand  Avenue,  CHICAGO 

"YANKEE"  TOOLS 
ARE 

WITHOUT  EQUAL 

IN  QUALITY 
OR  EFFICIENCY 

IN  PRACTICAL  USE 

RATCHET  AND 
SPIRAL-RATCHET 
SCREW  DRIVERS 

also  DRILLS 

ASK  YOUR  DEALER 
TO  SHOW  THEM 

SEND  FOR  OUR 

|  "YANKEE"  TOOL  BOOK 
SENT  FREE 

NORTH  BROS, 

MFG.  CO* 

PHILADELPHIA,  PA. 

Our  No.  40  Tench 

Teach  The  Boys  to  Use  Their  Hands 
Every  boy  ought  to  have  a  little  carpenter  shop 

of  his  own.  He  can  earn  money  doing  carpenter 
work  for  his  family  and  friends  and  have  lots  of fun  besides. 

Our  Youth's  Manual  Training  Bench  is  a  whole carpenter  shop  in  itself  for  a  bright  boy.  It  is 
used  in  the  best  manual  training  schools  In  the country. 
Bench  \%  ft.  long,  32  inches  high,  20  inches  wide— fitted  with a  13-inch  glued  up  maple  top  1%  inches  thick,  with  7-inch  well for  tools,  fitted  with  two  vices.  Back  board  and  tool  rack  as shown  in  illustration.  Frame,  glued  up  top,  vices  and  tool rack  all  made  of  hard  maple. 
Our  catalog  gives  complete  Information  in  re- gard to  this  and  other  manual  training  benches, 

and  it  shows  a  number  of  styles  especially  de- signed for  manual  training  school  use.  Write  for a  copy. 

GRAND  RAPIDS  HAND  SCREW  CO. 
146  S.  Ionia  Street 

GRAND  RAPIDS,      =  MICH. 

Please  Mention  Popular  Mechanics 
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EVERY  INVENTOR 

Who  Wants  to  know 

1.  What  are  the  most  profitable 
inventions, 

2.  How  to  perfect  inventions, 

3.  The  first  step  to  take  in 
getting  a  patent, 

4.  How  to  protect  himself  from 

parties  who  might  steal  his 
invention  before  he  can  get  a 

patent 

5.  How  to  find  out  what  patents 

have  been  granted  on  inven- 
tions like  his,  or  intended 

for  the  same  purpose. 

6.  How  much  it  costs  to  get  • 
patent, 

7.  How  long  it  takes  to  get  a 
patent, 

8.  What  protection  a  patent  is, 

9.  How  he  can  sell  his  patent 
after  he  obtains  it 

10.  How  to  handle  his  patent  to 
get  the  most  money  out  of  it, 

11.  Where  and  at  what  expense  he 
can  have  working  drawings  made 
of  his  invention, 

12.  Where  and  at  what  expense  he 
can  have  models  or  experi- 

mental machines  made, 

should  send  his  questions  to 

POPULAR  MECHANICS  PATENT 

BUREAU, 

Journal  Bldg.       -      -      Chicago,  III. 

Patent  What  You  Invent 

Our  New  Book  "  U.  S.  LETTERS  PATENT" gives  full  information  in  Patent  Matters 

"THOUGHTS  THAT  PAY" gives  list  of  what  to  invent.  Both  books  mailed  free. Write  for  them. 
No  charge  for  report  as  to  patentability;  send  sketch or  model. 

We  advertise  your  patent  for  sale  at  our  expense. 
FOR  S  ALK  :  Patents  covering  the  following  inventions,  at 
reasonable  figures:  Automatic  Spindle  Lubricator  for  Wagons; 
Wagon  Wheel  G<ard;  Sleeve  Board  Attachment  for  Ironing 
Boards ;  Novel  Drip  Coffee  Pot;  Foldable  Phonograph  Horn; 
Adjustable  Feed  Box  for  Stalls;  Perfect  Fruit  Picker;  Ejecting 
Pen  Holder;  "Big  Stick"  Puzzle— a  good  novelty  for  presidential 
campaign;  Non-Kefi liable  Bottle. For  particulars,  address: 
WOODWARD  &  CHANDLEE,  attorneys 

1255  F  Street,  WASHINGTON,  D.  C. 

HOW  THE  LAMP  CHIMNEY  WAS  DISCOVERED.— The 
comfortable  and  convenient  lamp  chimney  of  every-day  use 
is  to  be  attributed  to  a  child's  restlessness.  Argand,  a native  of  Switzerland,  a  poor  man,  invented  a  lamp  the 
wick  of  which  was  fitted  into  a  hollow  cylinder,  that  al- 

lowed a  current  of  air  to  supply  oxygen  to  the  interior  as 
well  as  the  exterior  of  the  circular  frame.  The  lamp  was 
a  success,  but  its  inventor  had  never  thought  of  adding  a 
glass  chimney,  and  probably  never  would  have  thought  of 
it,  had  not  his  little  brother  been  playing  in  his  workroom 
while  Argand  was  engaged  with  the  burning  lamp.  The  boy 
had  gained  possession  of  an  old  bottomless  flask,  and  was 
amusing  himself  by  putting  it  over  various  small  articles 
in  the  room.  Suddenly  he  placed  it  over  the  top  of  the 
lamp,  and  the  flame  instantly  responded  by  shooting  with 
increased  brilliance  up  the  narrow  neck  of  the  flask.  Ar 
gaud's  ready  brain  at  once  caught  the  idea,  and  his  lamp was  perfected  by  the  addition  of  a  glass  chimney. 

NON-REFILLABLE  BOTTLES.— "A  few  days  ago  I  was asked  by  a  friend  to  examine  into  the  merits  of  a  non- refillable  bottle.  While  doing  so  I  believe  that  I  made  the 
discovery,  that  places  such  a  bottle  beyond  the  goal  of  in- 

ventors. The  inventor  of  this  particular  bottle,  used  a  bot- 
tle for  experimental  purposes,  with  a  hole  bored  in  the  side to  enable  him  to  fill  it  so  that  it  could  be  demonstrated  that 

it  could  be  emptied  but  not  filled  in  the  usual  way.  This 
experimental  bottle  showed  conclusively  that  if  the  bottle 
could  be  filled  by  boring  a  hole  through  the  glass,  that  no 
invention  could  overcome  this  defect.  No  matter  how 
minute  the  hole,  by  exhausting  the  air  and  plunging  the 
bottle  in  the  liquid  that  was  to  fill  it,  it  would  immediately 
fill  itself.  In  a  commercial  way  of  course  the  hole  would 
have  to  be  plugged  up,  but  this  could  be  done  with  many of  the  cements  on  the  market. 

This  information  may  save  many  an  inventor  a  great  deal 
of  unnecessary  waste  of  brain  matter  as  well  as  money. 
— C.  B.  Woodworth,  care  of  Ladd  &  Tilton,  Portland,  Ore. 

The  stomach-pump  as  a  device  for  raising  money  is  a 
novelty  introduced  by  the  New  Haven,  Conn.,  police.  They 
employed  it  in  the  effort  to  raise  $20  out  of  Jennie  Smith, 
after  diligent  search  had  failed  to  locate  the  stolen  money anywhere  else  about  her. 

The  new  Palace  Hotel  Company,  of  San  Francisco,  Cal., 
has  recently  placed  an  order  with  an  Eastern  house  for 
15,000  tons  of  structural  steel.  The  railroad  bill  for  this 
haul  is  $15  a  ton,  which  will  amount  to  $225,000.  If  this steel  were  loaded  on  40-foot  cars  the  train  would  be  four 
miles  long,  and  would  consist  of  500  cars. 

WE  MANUFACTURE  TO  ORDER 

DIES.  TOOLS  and 

AUTOMATIC  MACHINES also  HARDWARE  SPECIALTIES 
and  PATENTED  NOVELTIES 

ESTIMATES  FURNISHED  ON  EXPERT 
MODEL  WORK.  8END  DRAWING  OR SAMPLE. 

BOOKLET  FREE.     WRITE  TODAY. 

Stamping  £r  Tool  Co. 
DEP.  C  LA  CROSSE.  WIS. 
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REFERENCES: 
American  National  Bank, 

Washington,  D.  C. 
Popular  Mechanics, 

Chicago,  111. 
Little  Giant  Hay  Press  Co., 

Dallas,  Texas. 
Gray  Lithograph  Co., 

New  York  City.N.Y. 

"PATENTS" 
GUARANTEED 

J^"Protect  Your  Idea!  Guide  Book  FREE,  Send  sketches and  description  of  invention  for  FREE  SEARCH  of  Patent  Office 
Records  and  Report  as  to  patentability.  Highest  references. 

EP    VDOniWAM     Registered  Patent  Attorney .  C.  VKUUlTlAn,  Box  71,  Washington,  D.  C. 

68-PAGE 

INVENTOR'S  GUIDE 
 FREE  

CONTAINING: 200  References, 
What  and  How  to  Invent, 
Money  in  Patents,  etc. 

MECHANICAL  DRAUGHTING 
 ■  PRACTICAL  WORKING  DRAWINGS  FOR  SHOPS,  DESIGNERS,  INVENTORS  

I  P.  G.  STEARNS,       -      39  HENDRIX  STREET,      =      BROOKLYN,  N.  Y. 

$5
 

COYN 
New  York 

A  DAY 
and  over  is  earned  by 
our  graduates  after  2 

to  3  months'  Practical  Instruction  in 
PLUMBING,  PLASTERING, 
BRICKLAYING  OR  ELECTRICAL  TRADES 
Free  catalogue.  Positions  secured.  Dept.P 

SCHOOLS 
San  Francisco 

E  TRADE 

CUTS 
^E^fKETHEM  CLEAN, BRIGHT &SHOWY.TOILLUSTRATE  CATALOGS 8t  ADVERTISEMENTS.  SEND  FOR  SAMPLES 
vACME  ENGRAVING  CO. 
155  WASHINGTON  ST.  CHICAGO. 

BRICKLAYING 
The  Beit  of  Trades 

Learn  Bricklaying  and  earn  from 
$5.00  to  $8.00  per  day.    We  teach 
you  in  two  to  three  months. 

Chicago  School  of Practical  Bricklaying 
The  only  exclusively  bricklaying school  in  the  United  States. 
HENRY   T.  KIES,  Prop. 

Day  and  Evening  Courses Adams  St.  &  42d  Av.,  Chicago,  III. 

BONNETT  &  SLAUF 
Manufacturers  of 

Fine  Automatic  Wood  Turning 
Spindles,  Handles,  Balls,  Dowels,  Turned 

Bead  and  Rope  Mouldings 
Phone  Main  3492        71-73  West  Washington  Street,  CHICAGO 

aJUL 

—The  Heart  of  Enterprise — <J  The  Architect,  the  Draftsman,  the  man  who  plans  big  undertakings  has  the 
advantage  of  working  in  the  very  heart  of  the  World's  enterprises.  He  is  the 
center  about  which  great  projects  grow.  The  "boom"  that  transforms  the  village into  a  city  with  such  startling  rapidity  is  often  the  development  of  an  idea  that 
springs  from  his  brain. 
I|  If  you  are  a  young  man  with  no  well  defined  idea  about  the  future,  an  older 
man  whose  present  prospects  are  not  alluring,  would  you  like  to  occupy  such 
a  niche  in  the  world's  work  ?  The  study  of  drawing  is  the  first  step  toward 

preparing  yourself  for  such  a  career.  ̂   The  American  School  of 
Correspondence  teaches  all  branches  of  Engineering  and  Technical 
work.  We  believe  our  books  offer  the  best  chance  to  demonstrate 
the  superiority  of  our  regular  courses  of  instruction.  The 

Cyclopedia  of  Drawing 

is  compiled  from  representative  instruction  papers  of  the  School. 
It  is  thoroughly  practical  for  home  study  work — every  chapter  is 
complete  in  itself — every  subject  is  thoroughly  analyzed,  dissected  and 
discussed  by  competent  authorities.  It  is  entirely  free  from  purely 
technical  descriptive  matter  so  easily  misunderstood  by  the  layman. 
It  is  also  a  complete  authoritative  reference  library  for  the  Technical 
Man  who  wishes  to  use  it  for  consulting  purposes  or  to  "  brush  up  " 
on  his  week  points.  •!  To  introduce  the  the  School's  courses  for the  next  30  days,  we  are  making  a  special 

HALF  PRICE  OFFER 
Sent  absolutely  free 

for  examination. $12  instead  of  $24 
Sent  by  prepaid  express.   If  satisfactory  send  $2  within  five  days  and  $2  a  month  there- after for  five  months;  otherwise  notify  us  to  send  for  them. 
c„ma  nf  m.L-  Chnnt-or*  Mechanical  Drawing  —  Architectural  Lettering  —  Pen  and oome  or  zne  \*napicrs  Jnk  Rendering  —  Architectural  Drawing  — Perspective 
Drawing  —Shades  and  Shadows— Roman  Orders  of  Architecture —Working  Drawings  — Machine  Drawing  —  Shop  Drawings  —  Machine  Design  —  Tinsmithing  —  Sheet  Metal  Work —  Skylights  —  Roofing  —  Cornice  Work,  etc.  % 
Four  Volumes  nearly  a  foot  high.   2,000  pages.    Half  Red  Morocco.    Marbled  edges.    Gold  Stamped. 

AMERICAN  SCHOOL  of  CORRESPONDENCE,  CHICAGO  — ■ 
Please  Mention  Popular  Mechanics 
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Dry  Batteries,  "Red  Seal"  Batteries  (for ignition),  Fansand  Motors,  Telephones, 
Telejraph  Instruments,  Electric  Bells, 
Annunciators  and  Burglar  Alarms, 

Pushes,  Plugs,  Receptacles,  Connectors,  Current 
Taps,  Electric  Light  and  Wiring  Supplies  ? 

If  your  local  dealer  or  contractor  DOES  NOT  supply  "MESCO" goods  and  you  want  the  BEST  VALUE  and  ABSOLUTE  SATIS- 
FACTION buy  direct  from  the  manufacturers'  complete  stock. WRITE  FOR  CATALOGUE  No.  22-P  — Pocket  Size— 144  pages, 

750  illustrations.  Quotes  the  lowest  prices.  Free  if  you  men- 
tion "Popular  Mechanics".    Address  nearest  house. Manhattan  Electrical  Supply  Co. 

17  Park  PI. ,  New  York.    188  Fifth  Av. ,  Chicago, 
Factories:  Jersey  City,  N.  J.,  Ravenna,  O. 

Largest  manufacturers  of 
strictly  electrical  supplies  in  America. 

THE 

White  Eagle  Electric  Motor 
Postpaid,  75c 

We  make  working  models  of  inven- tions. Send  for  illustrated  cata- 
logue of  Model  Supplies. 

The  Pierce  Model  Works 
134  Pierce  Avenue Chicago,  111. 

MOTORS  and  GENERATORS 

Repaired  and  Rebuilt 

Repair  Work  of  All  Kinds 
FRANKLIN  ELECTRIC  CO. 

224  S.  Clinton  St.  CHICAGO,  ILL. 

TMOTOR 

This  electric  Ian  is  substantiaTand 
practical  in  all  details  and  nicely 
finished,  fan  is  removable  so  motor may  be  used  separately.  We  furnish 
extra  grooved  pulley  with  each.  We 
are  Cut  Price  headquarters  for  ev- erything electrical.  Send  for  large 
free  catalog.  Dealers  wanted  ever 

68lffiEST.DEPT.E 
where. 19 

Dynamo- Motor  $3.50 [A  Dynamo  and  Motor  in  One] 
As  a  dynamo  it  will  light  four  6-c.p. 

lamps  easily;  operate  induction  coils; 
charge  storage  batteries;  decompose  water; 
electroplate,  etc.  As  a  motor  will  operate 
sewing  machin  ,  jewelers'  lathe,  emery wheel,  circular  saw,  advertising  devices, 
and  other  useful  appliances. 
New  Model  Motor,  65c,  postage  20c. 

A  fine  new  motor  at  a  bargain.  Send  stamp for  new  catalog. 
ARROW  ELECTRIC  CO.,  103  S.  Canal  St.,  Chicago.  III- 

Motsinger  Auto-SparKer 
Starts  and  runs 

GAS  ENGINES  WITHOUT  BATTERIES 
No  other  machine  can  do  it  successfully  for 
lack  of  original  patents  owned  by  us.  No twist  motion  in  our  drive.  No  belt  or 

switch  necessary.  No  batteries  whatever, 
for  make  and  break  or  jump-spark. 
Water  and  dust-proof.  Fully  guaranteed. 
MOTSINGER  DEVICE  MFG.  C  . 
l  ~a  Main  St. ,  Pendleton,  Ind. .  U.  8.  A. 

TELEPHONE  BOX  NO  PLACE  FOR  A  WIFE. — Years 
ago,  when  telephones  were  a  novelty,  a  farmer  from  the 
outskirts  of  Manchester,  N.  H.,  called  on  a  lawyer  friend 
of  his,  now  United  States  Senator  Henry  E.  Burnham,  re- 

siding in  the  city,  says  Southwestern  Telephone  News. 
"Need  any  butter  this  morning?"  asked  the  farmer  in the  course  of  the  conversation. 
"Well,  I  don't  know,"  answered  the  lawyer.  "Wait  a 

minute.    I'll  ask  my  wife  about  it." 
After,  speaking  at  the  telephone  he  went  on:  "My  wife 

says  no." 
The  farmer's  face  was  a  study  for  a  moment.  Then 

he  broke  out  with:  "Look  ahere,  Mr.  Lawyer,  I  may  be  a 
'rube'  and  have  my  whiskers  full  of  hayseed,  but  Liu  not such  a  blamed  fool  as  to  believe  that  your  wife  is  in  that 

box." 

THE  READY  PUMP. — William  Barclay  Parsons,  the 
famous  engineer,  is  a  foe  to  scamped  work,  and  at  a  recent dinner  in  New  York  he  said: 

"That  man  is  most  unwise  who  tries  to  get  his  work done  cheap.  Cheap  work  can  always  be  secured,  but  the 
quality  of  such  work  is  on  its  face  " Mr.  Parsons,  smiling,  interrupted  himself  to  tell  a  story. 

"There  was  a  man,"  he  said,  "who  entered  a  dairy  and asked  how  much  the  milk  was. 
"  'Ten  cents  a  quart,  sir,'  the  young  woman  behind  the counter  answered. 
"The  man  looked  disappointed. 
"  'Haven't  you  any  for  six  cents?'  he  asked. 
"  'No,'  said  the  young  woman,  'but,'  she  added,  'we 

can  soon  make  you  some.'  " — The  Dirt  Mover. 

FRENCH  POSTAL  AUTOS. — After  a  long  and  satisfac- tory experiment  with  thirty  electric  wagons  for  transporting 
mail  matter  through  the  streets,  Paris  has  committed  itself 
fully  to  electric  mail  carrying.  The  post-office  department 
has  called  for  bids  on  supplying  three  classes  of  auto- 
wagons,  according  to  speed,  distance  and  carrying  capacity. 
In  Class  A  will  be  thirty-nine  wragons,  and  four  for  re- 

serve, which  must  be  able  to  cover  a  total  of  650,000  miles 
a  year.  Each  must  have  a  capacity  of  2.6  cu.  yd.  and  he 
able  to  carry  1,750  lb.  Class  B:  Ten  wagons,  must  to'tal 160,000  miles;  each  3.9  cu.  yd.;  load,  2,500  lb.  Class  I 
Twenty-four  wagons,  and  four  in  reserve.  The  speed  mist 
be  at  least  11.2  miles  per  hour;  total  distance,  375,000 
miles;  capacity,  5.89  cu.  yd.;  load,  4,000  lb.  To  the  rtc- cessful  bidder  the  concession  will  be  for  eight  years,  and 
the  wagons  are  expected  on  the  streets  in  the  fall  of  1908. 

Can  you  paint  pictures  artistically  on  a  bulletin  board? 
If  so,  there  is  plenty  of  work  for  you  at  big  prices  in  the East,  where  the  demand  far  exceeds  the  supply. 

The  Ardrey  Vehicle  Washer 
Pat.  Aug.  15,  1905. 

Washes  carriage  or  auto  perfectly 
Easily  attached  to  hose— Won't  scratch  varnish.  No splashing  of  water— Dry  hands— Dry    clothes.  Solid brass— only  $3.00.    Booklet  free. 
ARDREY  VEHICLE  WASHER  CO. 
140  F  Main  Street,  East.  ROCHESTER,  Hi  I 

"Rich  Spark"  Plug Complete  Electbio  Light  Plants. 

Richardson  Engineering  Co.,  - 

You  will  not  regret  It. 
Highest  Grade. 

Every  Plug  Guaranteed. 
Circulars  Free. 

PRICE 

Riverside  Place,  Hartford,  Conn 

"Quick  Action"  ffl 
IGNITING  DYNAMOS 

and  MAGNETOS 
The  most  Reliable  Sparkers on  the  Market. 
Take  the  Place  of  Batteries 

No.  1,  25c 

"Quick  Action  " BATTERY 
SWITCHES 

Discount  to  Trade No.  4,  50c 

Jump  Spark  Coils FOR  ALL  PURPOSES 
Single,  Double,  Triple  and  Quadruple 
for  Stationary  Engines  and  Antonio biles.  Guaranteed  in  every  particular. Fine  Vibrator. 

Send  fob  catalogue  b. 
The  Knoblock  Heideman  Mfg.  Co. 

SOUTH  BEND,  IND. 
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Everybody  is  Talking! 

About  the  ̂ DOLLAR" 

WET  or  DRY 

"LIVELY  AS  A  KITTEN!" 

Storage  Batte
ry  e.va,lohurgh 3BB  Livingston  St.,  Brooklyn,  N.  Y. 

WHY   NOT  STOP 
YOUR  TROUBLES? 
A  "Wizard"  Tubular 

Does  It. 
Armature  incased  in 
WATEH-PROOF  non- 
corroding  brass  tube. 
All  brass  screws. 
Friction,  Belt  or Governor  drive. 

Brush-holders  removed 
without  loosening  screws. 
All  parts  polished  brass. 
Contact  and  Jump  Spark. 
A  TRIAL  WILL  CONVINCE  YOU.  Most  popular  and  satisfactory  Magneto  on  tho market.    Price  as  popular  as  machine.     Governor  does  away  with  Batteries  and  Switches. 

HERCULES  ELECTRIC  &  MFG.  CO.,  INDIANAPOLIS,  ISO 
20  DAYS'  FREE  TRIAL.  724  Langsdale  Ave. 

BUILD  YOUR  OWN  DYNAMO.   We  furnish  complete 
sets  of  castings.  Also  Electric  Bailways,  Trolley  Cars, 
Track  and  Switches.  Send  for  Catalogue  "  B." 
THE  CARLISLE  &  FIO  CO..  262  E.  lifton  Avenue,  CINCINNATI,  OHIO 

HI-PO 
Waterproof 

DRY 

CE.LLS 

Greatest  Power 

Greatest  Recuperation 
Absolutely  Waterproof 

HI-PO  Batteries  are  made  by  a  process 
that  insures  unusual  recuperative  power  and 
in  addition  gives  them  absolute  protection 
against  moisture  and  climatic  changes. 

The  ideal  Dry  Batteries  for  Automobiles, 
Motor  Boats  and  GAS  ENGINES,  also  for 
all  home  and  outdoor  uses.  Absolutely 
waterproof.  Write  at  once  for  Price 
List    and  Descriptive   Circular  J. 

LINCOLN  ELECTRIC  CO. 
Lincoln  Bldg.,  1  UnionSquare,  New  York 

SIMPLE  AS  ROLLING  OFF  A  LOG 
Guaranteed  5  Years 

Runs  in  proper  direction  for  grinding  and  polishing;  5  ins.  in  diameter,  with  a  414-inch wheel.  Polisher  on  one  side,  grinder  on  the  other.  Any  kind  of  chuck  can  be  screwed 
on  the  spindle  ends.  Invaluable  for  household  use,  for  dentists,  jewelers,  etc.  No  tools 
required  to  take  wheels  or  chucks  off.  Price  of  motor  only,  $5.00;  chucks,  25c  each;  in- terchangeable bearings,  25c.  No  advance  in  prices  on  Fans  and  Motors.  Operated  by 
water,  adjustable  every  way  while  running.  Efficient  as  electrically  operated  goods. 
Circulars  gratis  on  request.  Copyrighted  booklet,  10  cents  postpaid.  Agents  wanted. 
The  A.  Rosenberg  Motor  &  Mfg.  Co.,  ::  Baltimore,  Md.,  U.  S.  A. 

C.  F.  SPLITDORF, 

Ask 

Dept.  M for  catalog 

WHEN  YOU  SUM  IT  ALL  UP,  THERE  IS  NOTHING  LIKE 

Splitdorf  Ignition  Apparatus 
for  Economy,  Efficiency  and  Dependability.    80  per  cent  of  American  Motorists  use 

It  in  preference  to  all  others. 
Walton  Avenue  and  138th  Street,  New  York,  N.  Y. 

Please  Mention  Popular  Mechanics 
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Told  by 

Th£  L'aundi^  Bag 

'A  weekly  expense  —  frayed 
edges  and  split  button-holes." 

Why  not  cut  out  the  expense  and  be 
neat  all  the  time? 

Wear  IITHOLIN  Waterproofed 
Linen  CoMars  and  Cuffs 

Look  like  linen  because  they  are  linen.  Perfect  for 
summer  wear  —  unaffected  by  heat  or  perspiration. 
They  cannot  wilt,  and  when  wiped  with  dampclcth 
are  as  clean  and  white  as  when  new.  Cut  in  all  the 
latest  fashionable  Styles.  Free  illustrated  booklet  on  request, 

Collars  25c.  Cuffs  50c. 
If  your  dealer  cannot  supply  you,  send  us  style,  size  and 
how  many,  with  remittance,  and  we  will  forward,  postpaid 

THE  FIBERLOID  COMPANY 
Dept.  25.  7  Waverly  Place,  New  York 

WORDEN'S   WOODEN  MINNOWS Our  Wooden  Mln- oows  are  made  of  Bed 
Cedar,  finely  finished lathe  following  colors : 
(ire^n  and  Red  with 
"cracked  back,  "Green and  White  with 
••cracked  back."  All are  fitted  with  our  new 
Patent  Spinner;  the strongest  and  best 
spinner  ever  attached to  any  wooden  bait.  We  use  large  treble  hooks,  attached  In  such  a  manner  as  to  enable  the  user  to change  hooks  If  so  desired.  Send  4  cents  for  our  latest  Catalogue. 
WORDEN  BUCK  TAIL  MfO.  COMPANY.      4»2  South  Michigan  Street,    South  Bend,  IndUnj 

3E*&  SEE-SAW R I  n  X* ̂         PATENTED  AUOUST  1.1905—  DECEMBER  12.1805. 
t*";,^  FOR  HOUSE  USE  THE  YEAR  ROUND THE  NEWEST  AND  MOST  ATTRACTIVE 

AMUSER  AND  HEALTHFUL  EXERCISER FOR  CHILDREN 
STANDS  UNIQUE  . 

WRITE  TO-DAY  FOR  CIRCULAR 
EDWIN  D.SMITH. 

R.E.DEPI   241  FOURTH  AVE.  PITTSBURGH 

The 
'NULITE" 

gas?".  LAMPS We  manufacture  Table 
Lamps.Wall  Lamps.Chande- liers,  Store  and  Street  Lamp 
The  Largest  Line  on  the  Market.  Write  ior 

our  Free  Catalogue  and  Prices. 
CHICAGO  SOLAR  LIGHT  CO.,  Dept.  C.  CHICAGO 

FOR HOME, 
STORE AND 
STREET 

Agents  are Coining Money 

and  Systems. 

Eldredge  Battery  Volt-Meter 
Reading  0  to  3  Volts  in  ̂   Divisions 
A  convenient  and  practical  instrument 

for  those  who  use  Primary  and  Storage 
Batteries.  Its  range  will  cover  two  cells 
of  primary  or  one  cell  of  storage  battery; 
is  dead  beat  in  its  readings.  Non-re- movable nuts  on  strong  contact  posts. Price  $4. 
ELDREDGE  ELECTRIC  MFG.  CO.,  Springfield,  Mass. 

BATTERY  FANS 
A  big?  bargain  !  We  have  left  over 

this  season  a  few  P.  &  W.  Fans,  and  will 
sell  them  at  $4  each,  complete,  »s 
shown  in  cut  (former  price  $7).  This 
motor  is  strictly  first-class  and  carries  a 
9-inch  fan,  which  gives  fine  breeze  on  2, 3 or  4  cells  dry  battery.  Better  send  $4  and 
get  in  on  this  bargain  before  it  is  too  late ! 
Parsell  &  Weed,  129  W.  31st  St.,  N.  Y.  City 

HOPPER  COOP. — This  Is 
a  new  convenience  for  fisher- men who  prefer  grasshopper* 
to  all  other  bait.  The  coon 
is  made  of  metal,  is  ventil- 

ated, and  the  sliding  door 
lows'  only  one  hopper  to  come out  at  a  time.  The  case  is 
1%  in.  thick  and  3V4  in- 
wide  and  long,  and  carries 
nicely  in  the  pocket. 

find  him  without  tools; 
tools  he  is  all. — Thomas  Carlyle 

Man  is  a  tool-using  animal. He  can  use  tools,  can  devise 
tools;  with  these,  granite 
mountains  melt  into  light 
dust  before  him;  he  kneads iron  as  if  it  were  soft  paste; 
seas  are  his  smooth  highway, 
winds  and  fire  his  unweary- ing steeds.  Nowhere  do  you 

without  tools  he  is  nothing,  with 

A  MAN  SWAM  TWENTY-SEVEN  MILES  IN  THIRTY 
MINUTES. — Struggling  desperately  to  save  himself  from 
drowning  in  4  ft.  of  water.  A  tramp,  stealing  a  ride  on  the 
rear  end  of  the  tender  of  the  Chicago  and  Alton  limited, 
fell  into  the  water  tank.  Thrown  hither  and  thither  by  the 
water  swirling  with  the  rapid  motion  of  the  train,  and 
frightened  nearly  to  death,  he  managed  to  keep  his  head 
above  water  until  the  first  stop  was  made,  27  miles  and 
30  minutes  from  the  start.  Then  his  feeble  cries  were 
heard  and  he  was  "rescued"  from  only  4  ft.  of  water the  tank. 

The  best  formula  for  Carron  oil  is  2  oz.  each  of  linseed 
oil  and  limewater,  mixed;  then  add  1  oz.  of  liquid  paraffin. 
Great  for  burns,  scalds,  sunburn  and  freckles. 

$1.50  Flashlight,  59c. 
AGENTS,  HERE  IS  YOUR  CHANCE 

The  ever-ready  Electric  Flashlight 
all  complete,  retails  at  $1.50  Gives 
3,000  flashes.  Each,  59c.  Postage extra,  10c.   Catalogue  free. 

JOHN  NELSON  ELECTRICAL  CO.,  Dept.  P,  Kewanee,  ■ 

Current  When  You  Want  It 

.^^p^^^.  Y°u  can  have  ignition  current  for  your  auto- j^flHRM^^^     mobile  or  motor  boat  at  any  time  for  start 
ggg^  ing,  running  or  reserve  by  installing  an 
iilwOBiWiiW^H       Apple  Battery  Charger ■HP^BBH  |^E99  Attached  to  fly-wheel  of  engine,  it  generates 

f [HEtf^H^HMK]    enough  current  to  keep  storage  batteries  fll- c^HH^^^KEV    ways  charged  and  to  maintain  electric  lights 
^^HJ  Specify  this  outfit  on  your  automobile  boat and  stationary  engine. 

THE  DAYTON  ELECTRICAL  MFG.  CO.,  179  St.  Clair  St.,  Dayton,  0. 

iiwniTrTiniw  Q  Givin^   2>  3>  4> 5  and  6-inch  spARK< 11^1  LI  V  W  JL  IV/ll  carried  in  stock.    We  sell  secondary  win< 

ings,  primaries,  vibrators,  condensers,  etc.,  separately,  if  you  wish  to  make  your  own  coil.  Sen 
for  price  lists  of  Coils  and  Wireless  Apparatus.      N.  E.  Coil  Winding  Co.,  Atlantic,  Mass 

Please  Mention  Popular  Mechanics 
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LIGHTSHIP  TAKES  LAND  VOYAGE.— "No.  50"  has been  a  lightship  eight  miles  off  the  mouth  of  the  Columbia 
River  for  fifteen  years,  excepting  two  years  In  which  she 
took  a  land  trip.  In  this  trip  she  passed  through  forests 
and  climbed  hills  over  a  roadway  just  like  a  real  wagon. 
It  was  this  way:  A  terrific  November  storm  snapped  the 
chain  of  links  2  in.  thick  by  which  "No.  50"  was  hold- ing to  her  anchor,  and  away  it  drove  her  toward  land. 
Desperate  efforts  were  made  by  the  crew,  aided  by  tugs,  to 
get  the  lightship  into  the  river  mouth,  but  three  times  the 
cables  parted,  and  the  rescuers  were  obliged  to  save  them- 

selves and  leave  "No.  50"  to  her  fate.  By  good  seaman- ship the  captain  was  able  to  beach  her  between  two  pro- montories, where  the  crew  was  all  saved  by  breeches  buoy 
and  the  ship  was  afterward  thrown  high  and  dry.  Ex- 

amination showed  that  the  vessel  was  but  slightly  dam- aged, yet  she  was  of  little  more  value  on  land  than  if  she 
had  gone  to  the  bottom.  For  sixteen  months  she  nestled 
deeper  into  the  beach,  helped  by  the  great  quantities  of 
sand  which  she  had  swallowed,  while  all  the  wise  men 
showed  how  someone  else  ought  to  get  her  afloat.  At  last 
the  government  called  for  bids,  and  one  firm  was  bold 
enough  to  undertake  the  job  for  $17,500.  To  make  a  long 
story  short,  the  contractors  adopted  the  plan  of  dragging 
the  ship  across  the  peninsula  on  which  she  rested  to  a  good 
launching  place  on  the  other  side.  Anyone  who  has  seen  a 
large  house  moved  on  rollers  knows  just  about  how  it  was 
done,  the  chief  difference  being  that  the  Ship  was  moved 
in  a  strong  cradle  on  wheels. 

MANUFACTURE  OF  WOOD  MEAL.— In  Europe,  especial ly  England  and  Germany,  this  has  become  a  large  industry, 
the  demand  often  exceeding  the  means  of  supply.  The  prin- cipal consumption  is  in  the  manufacture  of  dynamite  and 
low  grade  blotting  paper.  The  process  is  neither  expensive 
nor  complicated,  being  merely  the  reduction  of  ordinary 
sawdust  to  fineness  and  purity.  Pine  sawdust  is  preferred, 
because  it  yields  a  whiter  meal,  and  it  may  be  dry  or 
moist.  The  first  step  in  the  process  is  a  screening  through 
cylindrical  sieves  covered  with  wire  gauze  of  different  de- grees of  fineness.  This  must  be  done  with  special  care  in 
order  to  be  sure  of  getting  out  all  objectionable  matter — splinters,  chips,  nuts,  and  especially  any  pieces  of  steel  or 
other  metal.  For  the  next  step  is  to  run  the  screened  saw- dust between  millstones,  where  the  presence  of  any  bit  of 
metal  is  likely  to  produce  a  spark  and  a  disastrous  ex- plosion. In  order  to  reduce  the  risk  of  fire  to  a  minimum 
all  the  bins  in  which  either  sawdust  or  meal  is  received 
are  made  of  sheet  iron.  The  meal  is  shipped  in  two  grades 
nf  fineness,  packed  tightly  in  large  sacks  or  in  bales  of 
40  cu.  ft.  The  price  at  the  mill  of  grade  No.  1  is  65 cents  for  112  lb. 

RATS  COST  MILLIONS  YEARLY. — Farmers'  Bulletin 297  will  soon  be  issued  by  the  United  States  Department  of 
Agriculture.  Its  title,  "Methods  of  Destroying  Rats,"  is likely  to  excite  fallacious  hopes  in  the  bucolic  mind,  since 
it  offers  no  new  or  infallible  devices  for  exterminating  one 
of  the  farmer's  most  dreaded  pests.  The  best  it  affords  is a  recapitulation  of  the  traps  and  poisons  which  have  been 
found  best  by  experience,  with  much  good  advice  about  rat- 
proof  construction.  If  it  could  tell  how  to  really  extermin- 

ate rats,  the  department  would  be  able  to  save  enough  to 
the  people  of  this  country  to  equal  the  cost  of  its  main- tenance from  the  beginning. 
For  the  little  rascals'  board  bill  alone  runs  into  millions of  dollars  worth  of  grain,  eggs,  poultry,  and  even  pigs  and 

lambs,  every  year.  But  they  might  be  forgiven  for  pick- 
ing up  a  living  where  they  can  find  it  if  they  did  not 

•uthlessly  destroy  vast  values  of  laces,  carpets,  silks, leather  goods,  insulation  of  electric  wires,  etc. 

BUILDING  DROPS  INTO  A  SHAFT.— A  very  unusual 
iccident  has  occurred  at  Butte,  Montana.  With  a  crash 
hat  could  be  heard  half  a  mile  away  a  two-story  dwelling 
muse  dropped  50  ft.  into  the  shaft  of  the  Phoenix  Mining 
'ompany.  Five  men  were  working  beneath  the  building, vlien  the  bank  began  to  cave,  and  the  dropping  of  rock  and 
rashing  of  timbers  warned  them  of  approaching  danger. 
Superintendent  J.  E.  Davidson  and  Will  Owlsley  had  very 
iarrow  escapes,  being  the  last  to  get  from  under  when  the 
i  >use  dropped  into  the  shaft.  The  shaft  is  about  100  ft. 
'luare,  and  in  the  center  a  hoisting  shaft  took  dirt  from 
he  tunnel  which  is  being  driven  under  the  street  just  be- 
ieath  where  the  building  stood.  The  building  was  totally 
wrecked.  Fortunately,  the  house  was  tenantless  at  the 
ime.  The  tunnel  was  so  far  below  the  foundation  that  en- 
ineers  never  imagined  the  earth  would  yield  to  the  weight. 

A  GIRL  BLACKSMITH. — She  is  only  sixteen,  and  St. 
•ouis  is  proud  of  her.  After  an  apprenticeship  of  three 
ears  in  her  father's  shop,  Miss  Minnie  Hagmann  is  able  to hoe  horses,  make  a  wagon  and  do  all  the  usual  work  of  a 
'aeksmith,  and  she  does  it  quickly  and  well.  What  little ookkeeping  and  bill  collecting  there  is  to  be  done  she  at- 
ends  to  at  night,  for  all  day  long  she  is  busy  in  the  shop 
ith  hammer  and  tongs.  She  enjoys  her  work,  and,  need- 
P8S  to  say,  she  is  well  and  happy,  has  plenty  of  nerve  and o  nerves. 

C.  The  six  o'clock  whistle  should  mean  more  to  you  than the  mere  ending  of  another  day.  It  means  time  for  your- 
self—  spare  time  for  self-improvement.  You  have 

chances  to  get  a  sound  practical  education  that  in  your 
father's  time  was  not  even  dreamed  of.  Instead  of 
wasting  your  spare  time  use  it  to  acquire  knowledge 
that  will  help  you  earn  more  money. 

The  CYCLOPEDIA  of 

Modern  Shop  Practice 
offers  the  Shop-Worker,  Factory  Hand  or  Machinist  an 
exceptional  opportunity  to  **  go  ahead."  The  young  man who  has  not  chosen  a  trade  or  profession  can  study  at  home 
without  losing  a  moment  from  regular  duties  and  thus  pre- 

pare for  more  important  work.  The  Foreman,  Superin- 
tendent and  Factory  Owner  will  find  in  this  really  great 

work  hundreds  of  plans,  methods  and  ideas  to  save  time 
and  money  in  the  factory  and  shop. 

Special  SUMMER  SALE 

HALF  PRICE  OFFER 
We  Employ  ffo  Agents,  believing  our  books  offer  the 
best  chance  to  demonstrate  the  superiority  of  the 
regular  courses  of  the  School.  To  advertise  the  School 
during  the  dull  months  we  have  cut  $2 .80  from  last  month's 
Special  offer.  Before  the  advance,  order. 

$12. 00  instead  of  $24. 00 
FREE  FOR  EXAMINATION 

^  Sent  express  prepaid .  If  satisfactory ,  send  $2 . 00  within 
five  days  and  $2.00  a  month  until  the  special  price  is  paid; 
otherwise  notify  us  to  send  for  the  books  at  our  expense. 
«I  If  you  are  a  machinist,  tool  maker,  blacksmith,  foundry- 
man,  pattern  maker,  sheet  metal  worker,  draftsman, 
steam  or  gas-engine  engineer,  electrician,  etc.,  this  is  your chance  to  GET  AHEAD. 

American  School  of  Correspondence CHICAGO 
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AT  LAST 

A  cheap,  reliable  type- 
writer, just  the  kind 

you  have  been  looking 
for.  We  guarantee 
every  typewriter  for  1 year.  Built  strong  as  a 
gun,  fine  as  a  watch. 

Practical  No.  1.  For 
note  size,  all  capital  let- 

ters, figures,  period  and  comma.  Fine  for  printing  programs, bill  heads,  etc.    Price  complete,  $1.50. 
Practical  No.  2.  Note  size,  fine  machine,  72  characters,  large 

aud  small  letters.    Good  as  a  $25  machine.  Complete,  $3.50. 
Practical  No.  3.  An  elegant  machine,  84  characters,  feed 

rollers,  taking  full  width  of  paper.  Just  the  thing  for  a  small 
business.   Weight,  5%  lbs.   Price  complete,  $6.50. 

Will  send  any  machine  C.  0.  D.  Send  for  free  pamphlet  and 
sample-writing.  If  you  haven't  got  our  green  Electrical  Cata- logue No.  3,  send  for  it— it's  free.  Bank  reference:  Bischoffs Banking  House,  New  York. 

ELECTRO  IMPORTING  CO.,    87  Warren  Street,  NEW  YORK 

Say,  Do  You  Like  to  Draw? 
Draw  Pictures  That  Sell 

Send  us  a  drawing  of  this  fellow  and  find 
out  how  easy  it  is  to  make  $30  and  upwards 
a  week  by  simply  drawing  pictures.  You 
can  study  during  your  spare  moments — at home — at  your  office  or  shop.  The  lessons 
don't  cost  much.  Send  drawing  TODAY. Ask  for  Portfolio  and  terms. 
TheW.L.  Evans  School  of  Cartooning 

621  Euclid  Avenue,  Cleveland 

¥*I>¥"l\JrF¥TV4f"1    100  Letter  heads,  100  Envelopes, i  -Kli^l  JL  JL±1 vJ   100  Cards  and  Case  all  for  $1.50, 
postpaid.  Visiting  Cards,  100  for  35c;  Snipping  Tags,  100 
for  40o.  Samples,  2c. 
RICHARD  ELLIOTT,  Box  1376,  St.  Louis,  Mo. 

Geisha  Diamonds 
THE  LATEST  SCIENTIFIC  DISCOVERY 

Bright,  sparkling,  beautiful.  For  brilliancy they  equal  the  genuine,  standing  all  test  and puzzle  experts.  One  twentieth  the  expense. Sent  free  with  privilege  of  examination. 
For  particulars,  prices,  etc,  address 

THE  R.  GREGG  MFG.  &  IMPT.  CO. 
Dept  H,  201  E.  Tan  Buren  Street,    •     Chicago,  111. 

THE  VACUUM  CAP  CURES  B4LDNESS 
60  DAYS'  TRIAL Thousands  cured.  Our  MODERN  VACUUM  CAPwhen 

used  a  FEW  MINUTES  EACH  DAY  draws  the  blood  to 
the  scalp  and  forces  the  hair  into  new  healthy 
growth,  cures  baldness  and  stops  the  hair  frcm  fall- ing out.  Cures  Dandruff.  Harmless  and  healthful. 
We  send  it  to  you  on  trial.  We  only  want  pay  if  you 
are  pleased.   Is  not  this  fair  ?  Write  for  free  booklet. 

THE  MODERN  VACUUM  CAP  CO. 
664  BARCLAY  BLOCK  DENVER,  COLO. 

AGENTS  WANTED PORTRAITS  35c,  FRAMES  15c, 
sheet  pictures  lc,  stereoscopes  25c,  views  lc. 

30  days  credit.  Samples  and  Catalog1  Fiee.  l  onsoli dated 
Portrait  Vo.,  390—173  W.  Adams  Street,  Chicago. 

to°u  SHAVE  YOURSELF? Then  get  a  brush,  the  hairs  of  which  will  never  come  out. 
Our  new  EVERLASTING  SHAVING  BRUSH  has  the  hairs cemented  and  set  in  an  aluminum  ferrule  by  our  patent 
process;  guaranteed  perfect  for  three  years. 

A  new  brush  free  if  a  single  hair  comes  out.  * SPECIAL:  To  Introduce  our  catalog  of  razors  and  AC. 
supplies  for  home  shaving,  we  offer  this  75c  brush  for  L  UW 

Complete^ catalog  on  home  shaving  FREE. 
HOME  BARBER  SUPPLY  CO..  283'  E.Madison  St.  Chicago 

How  to  Make  a  Paper  Boat — How  to  Make  a  Barrel Boat — How  to  Make  a  Water  Wheel — How  to  Make 
Your  Own  Fishing  Tackle — Temporary  Camps  and 
How  to  Build  Them — Permanent  Camps  and  How  to 
Build  Them— How  to  Build  an  Imitation  Street  Car 
Line — How  to  Make  a  Water  Bicycle — How  to  Make 
a  Miniature  Windmill — How  to  Build  an  Ice  Boat — A 
Novel  Burglar  Alarm — A  Mechanical  Ventriloquist  and 
How  to  Make  It — How  to  Make  a  Boot-Blacking  Cabi- 

net— Renewing  Dry  Batteries — How  to  Make  Water 
Motors — How  to  Make  "Antique"  Clocks  from  Up-to- date  Materials — Lettering  a  Clock  Dial — How  to  Make 
a  Windmill  of  One  or  'Two  Horsepower — How  to  Make 
a  Trap  for  Rabbits,  Rats  and  Mice — How  to  Make  a 
Small  Searchlight — Kites  of  Many  Kinds  and  How  to 
Make  Them — Jug  Fishing — How  to  Do  Ornamental 
Iron  Work — Ornamental  Metal  Guards  for  Open  Fire- 

places— How  to  Make  a  Propelling  Vehicle — How  to 
Make  a  Water  Telescope — How  to  Make  Papei  Bal- 

loons— How  to  Make  a  Hectograph — Useful  Articles 
and  Ornaments  Made  of  Old  'Bicycle  Parts — Devices 
for  Winter  Sports,  How  to  Make  and  Use  Them — Coasting  Sleds,  Chair  Sleighs,  Toboggan  Slides  and 
Skis — How  to  Make  Rubber  Stamps — How  to  Make 
a  Baggage  Carrier  for  Bicycles — A  Water  Candle- 

stick— Boy's  Hand-Power  Auto,  How  Made — How  to Make  a  Pair  of  Dumb-Bells — How  to  Rid  Your  Yard 
of  Cats — How  to  Make  an  Easel — To  Light  a  Gas- 

light Without  Matches — Things  a  Boy  Can  Make  Out 
of  Old  Bicycle  Parts — How  to  Make  a  Wind  Pro- 

peller— Photographing  from  a  Captive  Balloon — How 
to  Make  a  Simple  Burglar  Alarm — To  Make  a  Binder 
for  Popular  Mechanics — How  to  Make  a  Hammock — 
Electric  Rat  Exterminator — How  to  Make  a  Miniature 
Steam  Turbine — How  to  See  'Through  Your  Hand — 
How  to  Make  a  Wood-Turning  Lathe  Out  of  an  Old 
Sewing  Machine — How  to  Remove  Stains  from  Marble 
— How  to  Make  a  Turbine  Engine — How  to  Make  a 
Lead  Cannon — How  to  Make  a  Wireless"  Telegraph System — How  to  Make  a  Toy  Battery  Motor  Lift  a 
10-lb.  'Weight — To  Renew  Old  Dry  Batteries — Weather- proofing  for  Tents — How  to  Make  an  Electric  Furnace 
Regulator— How  to  Make  a  Simple  Fire  Alarm— How 
to  Make  a  Bell  Tent — Enameling  a  Bicycle  Frame — 
A  Practical  Camera  for  Fifty  Cents — How  to  Make 
a  Very  Simple  Turbine — Power  of  Small  Coils  for 
Sending  Wireless  Messages — Ringing  a  Bell  by  Touch- 

ing a  Gas  Jet — How  to  Build  an  Electric  Engine — Novel  Electric  Motor — How  to  Make  a  Sailomobile — 
How  to  Make  a  Novel  Burglar  Alarm — Simple  X-Ray 
Experiment — To  Build  a  Merry-Go-Round — Another 
Electric  Motor — Use  for  an  Old  Clock — To  Make  an 
Electric  Piano — How  to  Make  a  Telegraph  Instrument 
and/  Buzzer — How  to  Build  a  Model  Yacht — How  a Boy  Built  a  Complete  Miniature  Railroad. Your  Newsdealer  will  order  it  for  you  or  sent  postpaid  for 

25  cents  by  the  nublishers,  Popular  Mechanics,  160  Wash- ington Street.  Chicago. 
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POPULAR  MECHANICS  ADVERTISING  SECTION 929 

Du  Brie  marine  motors 

The  simplest  and  most  efficient  Marine  Engine  in  the  world. 
Highest  grade  and  lowest  priced,  quality  considered.  Designed  by 
expert  engineers  and  built  exclusively  in  our  own  factory  by  prac- 

tical men. 
This  engine  in  your  boat  will  give  you  more  satisfaction  than 

any  other.  Simple,  Speedy,  Reversible,  Powerful.  Has  the  most 
advanced  improvements.  Guaranteed  in  every  way.  Made  in  ten 
sizes.    Catalog  and  prices  on  request. 

DU  BRIE  MOTOR  €0. 

425  Guoin  St.,       : :      Detroit,  Mich. ^  ̂Jl  ¥^  With  complete 

J)^  £  Q  equipment 

Be  Your  Own  Boss! 
MANY  MAKE  $2,000.00  A  YEAR.  You  have  the  same 
Chance.   Start  a  mail  order  business  at  home.   We  tell  you  how. 
Money  coming  in  daily.  Very  good  profits.  Even  thing  furnished. 
Write  at  once  for  our  "Starter"  and  FREE  particulars. 
P.  M.  KRUEGER  CO.,  155  Washington  Street,  Chicago,  111. 

OVERWHELMED  WITH  THE  FISH  ODORS.— The 
steamship  "Curacao,"  which  has  recently  arrived  at  San Francisco  from  the  Mexican  port  of  Mazatlan,  reports  a 
very  peculiar  condition  of  affairs  prevailing  there.  The 
vessel  brings  the  story  of  the  earthquake  on  the  Southern 
Coast  that  has  not  yet  been  made  public.  The  tremblors 
on  the  Mexican  coast  occurred  April  15.  On  the  morning 
of  that  day  millions  of  dead  fish  appeared  along  the  shores 
of  Mazatlan  Bay,  some  of  the  fish  being  of  enormous 
size.  It  was  also  observed  that  hundreds  of  big  turtles 
came  in  from  the  sea,  and  were  conspicuous  in  Mazatlan 
Bay,  evidently  having  been  pursued  into  the  bay  by  sharks 
or  by  an  instinctive  dread  of  the  heavy  shocks  that  shook 
the  coast.  The  stench  that  arose  from  the  mass  of  dead 
fish  was  dreadful,  the  odor  spreading  for  miles.  The 
municipality  of  Mazatlan  began  to  gather  up  this  vast  mass 
of  stranded  fish  immediately  after  the  earthquake,  carting 
them  away  in  wagonloads  to  out  of  the  way  places  inland, 
as  well  as  sending  many  schooner  loads  far  out  to  sea, 
where  the  dead  fish  were  dumped  overboard. 

Grow  Mushrooms 
For  Big  and  Quick  Profits. 

Ten  years  experience  enables  me  to give  practica)  instructions  that  will 
add  $5  to  $60  per  week  to  your  income 
without  interfering  with  regular  occu- pation.    For  full  particulars  and  free  book, address  JACKSON  MUSHROOM  FARM, 

3343  N.  Western  Ave.,  B-224,  Chicago. 

SPECIAL  MACHINERY 
We  design  and  build  special  machinery  to 
order  in  any  quantity  desired.   Cut  gearing. 

CRARY   MACHINE  WORKS 
35-41  Indiana  Street,  Chicago 

FRITZ  &  GOELDEL  MFG.  CO., 
99  Alabama  Street,  Grand  Rapids,  Mich. 

\$3000to10iOOO 

1  A  Year  in  the 

f    REAL  ESTATE 
BUSINESS. 

We  will  teach  you  by  mail  the  Real  Estate,  General  Brokerage,  an8 Insurance  Business,  and  appoint  you 
SPECIAL  REPRESENTATIVE 

of  the  oldest  and  largest  co-operative  real  estate  and  brokerage  company 
in  America.  Representatives  are  making  $3,000  to  $10,000  a  year  with- out any  investment  of  capital.  Excellent  opportunities  open  to  YOU. 
By  our  system  you  can  make  money  in  a  few  weeks  without  interfering 
with  your  present  occupation.  Our  co-operative  department  will  give 
you  more  choice,  salable  property  to  handle  than  any  other  institution 
in  the  world.  A  THOROUGH  COM  'ErCClAL  LAW  COURSE  FREE  TO EACH  REPRESENTATIVE.  Write  for  62-page  book,  free.  THE  CROSS 
COMPANY,  781  Reaper  Blk.,  Chicago,  III.  The  original  real  estate  co-oper- ative company — no  connection  with  any  other  concern  of  similar  name 

12  Art  Panels  50c 

Studies  of  the  Human 
Form  Divine 

Most  Exquisite  Portrayals  of 
"Woman  Beautiful"  ever  shown  in one  collection.  We  send  full  set  of  12 
complete,  prepaid,  together  with  80  lite- like miniatures  of  other  beautiful  art 
pictures  for  only  50c,  coin,  stamps  or 
Money  Order.  26  panels  different,  $1. 
French  Art  Album  of  350  Studies,  by  ex- 

press, $2.98.  Money  back  if  not  satis- tied.  Catalog  free. 
GORDON  ART  CO. 

Dept.  B  87    1209  Foster  Ave.,  Chicago 
fTrfift  Order  26  panels  at  once  and  we  will  include 1  cc  an  extra  hand  colored  picture  absolutely  free. 

THE  BEST  BOILER  AND  EN6INE  EVER  BUILT 
are  worthless  without  a  good  Boiler  Feeder 

Manufactured  only  by  7 
THE  RANDLE  MACHINERY  COMPANY 
1761  Powers  Street,         •  •         Cincinnati,  Ohio 
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25c.    BOOKS  25c. 

ELECTRICITY.  The  study  of,  and  its  laws  for  be- 
ginners, comprising  the  laws  of  electric  current  gen- 

eration and  flow,  Ohm's  law,  galvanism,  magnetism, induction,  principles  of  dynamos  and  motors,  wiring, 
with  explanations  of  simple  mathematics  as  applied 
to  electrical  calculations.  By  N.  H.  Schneider.  With 
55  original  illustrations  and  6  tables.  25  cents,  post- 
paid. DRY  BATTERIES.  A  practical  handbook  on  the 
designing,  filling  and  finishing  of  dry  batteries,  with 
tables,  for  automobiles,  gas  engine,  medical  and  coil 
work,  electric  bells,  alarms,  telephones,  experiments, 
and  all  purposes  requiring  a  first-rate  battery.  Fully 
illustrated  with  30  original  drawings.  25  cents',  post- paid. ELECTRICAL  CIRCUITS  AND  DIAGRAMS.  Being 
a  selection  of  original  up-to-date  and  practical  dia- 

grams for  installing  annunciators,  alarms,  bells,  elec- tric gas  lighting,  telephones,  electric  power  light  and 
wiring  circuits,  induction  coils,  gas  engine  igniters, 
dynamos  and  motors,  armature  windings.  By  N.  H. 
Schneider.     25  cents,  postpaid. ELECTRIC  BELLS  AND  ALARMS.  How  to  install 
them.  By  N.  H.  Schneider.  Including  batteries,  wire 
and  wiring,  circuits',  pushes,  bells,  burglar  alarms, high  and  low  water  alarms,  fire  alarms,  thermostats, 
annunciators,  and  the  locating  and  remedying  of  faults. 
With  56  original  diagrams.    25  cents,  postpaid. 
MODERN  PRIMARY  BATTERIES.  Their  construc- 

tion, use  and  maintenance,  including  batteries  for  tele- phones, telegraphs,  motors,  electric  lights,  induction 
coils,  and  for  all  experimental  work.  By  N.  H. 
Schneider.  94  pages,  55  illustrations.  The  best  and 
latest  American  book  on  the  subject.  25  cents,  post- 
paid. EXPERIMENTING  WITH  INDUCTION  COILS.  H. 
S.  Norrie,  author  of  "Induction  Coils  and  Coil  Mak- 

ing." A  most  instructive  little  book,  full  of  practical and  interesting  experiments,  fully  explained  in  plain 
language  with  numerous  hints  and  suggestions  for  even- ing entertainments.  Arranged  under  the  following 
headings:  Introduction;  The  Handling  of  Ruhmkorff 
Coil;  Experiments  with  Sparks;  Effects  in  the 
Vacuum;     Induction   and   Wireless   Telegraphy.  With 

36  original  illustrations'.     [In  the  press.]     25  cents, postpaid. ELECTRIC  GAS  LIGHTING.    How  to  install  electric 
gas  igniting  apparatus,  including  the  jump  spark  and 
multiple  systems  for  all  purposes.  Also  the  care  and 
selection  of  suitable  batteries,  wiring  and  repairs.  By 
H.  S.  Norrie.  101  pages,  57  illustrations,  paper.  25 
cents,  postpaid. 
THE  LOCOMOTIVE,  simply  explained.  A  first  in- 

troduction to  the  study  of  the  locomotive  engine,  their 
designs,  construction  and  erection,  with  a  short  cate- 

chism, and  26  illustrations.    25  cents,  postpaid. 
WOODWORK  JOINTS.  How  to  make  and  where  to 

use  them;  including  mortise  and  tenon  joints,  lap 
joints,  dovetail  joints,  glue  joints  and  scarfing  joints. 
With  a  chapter  on  circular  woodwork,  revised  and 
enlarged  edition,  101  pages,  178  illustrations.  25  cents, 
postpaid. SMALL  ELECTRICAL  MEASURING  INSTRU- 

MENTS, describing  the  making  and  using  of  the  dif- 
ferent instruments,  fully  illustrated.  25  cents,  post- 

paid. 
METAL  WORKING  TOOLS  AND  THEIR  USES.  A 

Handbook  for  Young  Engineers  and  Apprentices. 
Shows  how  to  use  simple  tools  required  in  metal  work- 

ing and  model  making.  Illustrated.  25  cents,  post- 

paid. 
THE  SLIDE  VALVE.  Simply  explained  for  working 

engineers.     Fully  illustrated.     25  cents,  postpaid. 
DIAGRAM  OF  CORLISS  ENGINE.  A  large  engrav- 

ing giving  a  longitudinal  section  of  the  Corliss  engine 
cylinder,  showing  relative  positions  of  the  piston, 
steam  valves,  exhaust  valves,  and  wrist  plates  when 
cut-off  takes  place  at  %  stroke  for  each  15  degrees  of 
the  circle.  With  full  particulars.  Reach-rods  and rock  shafts.  The  circle  explained.  Wrist  plates  and 
eccentrics.  Explanation  of  figures,  etc.  Printed  on 
heavy  paper,  size  13  in.  x  19  in.    25  cents,  postpaid. 
INDUCTION  COILS.  A  practical  handbook  on  the 

construction  and  use  of  shock  and  spark  coils.  With  35 
illustrations.    25  cents,  postpaid. 
JOINT  WIPING.  Practical  hints  for  beginners  in 

plumbing.     Fully  illustrated.    25  cents,  postpaid. 

POPULAR  MECHANICS 
160  Washington  St.,          ::  CHICAGO 

NEW  BOOKS 

NAVIGATING  THE  AIR.  By  The  Aero  Club  of  America. 
Illus.,  259  pp.  Cloth,  .$1.50.  A  scientific  statement  of  the 
progress  of  aeronautical  science  up  to  the  present  time,  de- scribing machines  of  all  noted  aeronauts.  Doubleday,  Page 
&  Co.,  New  York. 
THE  TWENTIETH  CENTURY  T00LSMITH  AND  STEEL 

WORKER.  By  H.  Holford.  Illus.,  240  pp.  Cloth,  $1.50. 
A  practical  and  scientific  book  written  in  the  interests  of blacksmiths,  toolsmiths,  toolmakers  and  allied  craftsmen. 
With  color  chart  for  hardening  steel.  Frederick  J.  Drake  & 
Co.,  Chicago. 
LOCOMOTIVE  ENGINE  BREAKDOWNS  AND  HOW  TO 

REPAIR  THEM.  With  Questions  and  Answers.  By  W.  G. 
Wallace.  Illus.,  282  pp.  Morocco  covers,  red  edges,  $1.50. 
Indexed  for  quick  reference.  Thorough  and  clear  in  expres- sion.   Frederick  J.  Drake  &  Co.,  New  York. 

FIRE  ASSAYING.  By  Evans  W.  Buskett,  B.  S.  Illus., 
105  pp.  Cloth,  $1.25.  Practical  treatise  on  fire  assaying 
of  gold,  silver  and  lead,  including  description  of  appliances 
used.  Many  valuable  tables.  D.  Van  Nostrand  Company, 
New  York. 
MECHANICS  OF  HOISTING  MACHINERY.  By  Julius? 

Weisbach  and  Prof.  Gustav  Herrmann.  Translated  from 
the  German  by  Karl  P.  Dahlstrom,  M.  E.  Illus.,  329  pp. 
Cloth,  $3.  A  text-book  for  technical  schools  and  a  guide 
for  practical  engineers.  Includes  accumulators,  excavators 
and  pile  drivers.    The  Macmillan  Co.,  New  York. 
HOW  TO  BUILD  AN  18-FT.  LAUNCH.  By  Howard  A. 

Pyle.  Pamphlet  form;  illustrated.  Price,  $1.  All  the  de- 
tails of  constructing  an  inexpensive,  easy-to-build  launch, 

light,  graceful,  speedy  and  powerful;  told  by  an  amateur who  built  one.    Belle  Isle  Motor  Co.,  Detroit,  Mich. 
STANDARD  EXAMINATION  QUESTIONS  AND  AN- 

SWERS FOR  LOCOMOTIVE  FIREMEN.  By  W.  G.  Wal- 
lace. Illus.,  343  pp.  Morocco  covers,  red  edges,  $1.50. 

Progressive  examinations  for  first,  second  and  third  years, 
adopted  as  standard  by  the  Traveling  Engineers'  Associa- tion. Also  much  valuable  information.  Frederick  J.  Drake 
&  Co.,  Chicago. 
CONCRETE  ROADWAYS  (Bulletin  No.  14)  and  CON- 

CRETE BRIDGES  (Bulletin  No.  15),  containing  interest- ing matter  on  the  subjects  named,  are  distributed  free  upon 
application  to  the  Association  of  American  Portland  Cement 
Manufacturers,  Land  Title  Bldg.,  Philadelphia. 

TABLE  OF  VOLUMES  THROUGH  AIR-WAYS.  Ready 
reference  for   engineers   who  meet  with  problems  of  air 
transmission  through  large  air-ways.  Price,  25  cents. E.  E.  Meyer,  Allegheny,  Pa. 

 ♦   •  ♦ — :  
NEW  CATALOGS 

PRACTICAL  IRRIGATION.  An  illustrated  36-page 
pamphlet.  No.  449  P.  I.,  dealing  with  the  mechanical  irri- gation problem  and  describing  various  types  of  pumping 
machinery  used  for  this  purpose.  Fairbanks,  Morse  &  Co., Chicago. 
KEWANEE  SYSTEM  OF  WATER  SUPPLY.  A  hand- 

some catalog  published  by  the  Kewanee  Water  Supply  C  >., 
of  Kewanee,  111.,  describing  and  illustrating  their  system 
for  both  city  and  country  use  and  answering  many  ques- tions in  regard  to  the  same. 

AIR  TEN  MILES  UP.— The  height  of  the  atmosphere  ha9 
long  been  a  matter  of  speculation,  and  it  has  an  in> 
portant  bearing  on  many  scientific  questions.  A  French- man is  reported  to  have  obtained  a  sample  of  air  of  slight 
density  from  a  height  of  51,000  ft.  above  the  sea  by  mean* of  an  automatic  balloon. 

—  ♦   •  ♦  

FUTURE  MOTOR  OMNIBUS.— Although  the  motor  omni- 
bus hiis  come  to  stay,  it  grows  daily  more  and  more  evi- dent that  it  will  not — indeed,  cannot— remain  in  its  present form,  concludes  the  London  Times,  which  says: 

"Before  it  can  be  ranked  as  a  successful  vehicle  it  must 
be  considerably  reduced  in  weight,  and  therefore  to  some 
extent  in  carrying  capacity.  If  the  reform  does  not  come 
from  within,  it  will  assuredly  be  enforced  from  without,  for 
the  wear  and  tear  of  suburban  roads,  the  extremely  serimis 
deterioration  of  roadside  property,  due  to  the  noise  and 
vibration  inseparable  from  these  huge  cars,  is  raising  most 
strenuous  opposition.  A  few  days  ago  a  deputation  from 
Paris  arrived  in  London  for  the  purpose  of  investigating 
the  traffic  problem  as  dealt  with  in  this  city,  and  particu- larly with  regard  to  the  motor  omnibus  question.  This 
deputation  had  an  audience  with  the  chief  commissioner  ot 
police,  who,  in  the  course  of  his  remarks,  gave  it  as  DM 
opinion  that  the  motor  omnibus  of  the  future  must  be  a 
much  smaller,  lighter  and  quieter  vehicle  than  that  at 
present  in  use." 
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HMD  ̂ p  SHOULDERS 
OVER.   HIS  FELLOWS 
looms  the  man  who  has  a  specialized  education. 
There  is  more  opportunity  for  the  Technical  man 
today  than  for  workers  in  any  other  line  of  industry. 
There  are  not  enough  Technical  schools  to  supply 
the  demand  for  trained  Electricians,  Engineers,  Archi- 

tects, Draftsmen,  etc.  Turn  to  the  "Help  Wanted" columns  of  any  daily  newspaper  and  compare  the 
number  of  clerks,  cashiers,  book-keepers,  stenographers, 
etc.,  looking  for  work  with  the  large  number  of  em- 

ployers seeking  to  engage  men  having  technical  training. 

No  matter  what  your  age,  location,  or  present  em- 
ployment may  be  you  can  start  now  to  fit  yourself  for 

a  well  paid  position  of  trust  and  responsibility,  where 
you  will  be  the  directing  force  instead  of  a 
mere  piece  of  machinery. 

We  employ  no  agents  to  annoy  you  with  re- 
peated calls  at  your  home  or  place  of  business.  We  talk 

to  you  only  by  mail.  The  money  you  pay  us  is  not  used  to 
maintain  an  expensive  organization  of  high  priced  agents, 
but  is  used  to  give  you  better  instruction  at  a  lower  cost. 
American  School  of  Correspondence 

CHICAGO,  ILL.,  U.  S.  A 

COUPON— Cut  out  and  mail  today   hand  book.   I  am  interested Please  send  me  200  page 
the  course  marked  "X  "  Structural  Engineering  Mechanical  Engineering 

 Electrical  Engineering 
 Structural  Drafting  Mechanical  Drawing 
 Hydraulics ..  ..Surveying  Architecture 

.Telegraphy 

..Sheet  Metal  Pat.  Draft'g Heating,  Vent.  Plumbing 

..Locomotive  Engineering 

..Textiles .College  Preparatory  Course 
(fitting  for  entrance  engin- eering schools) 
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GLASSES  ARE  NEEDLESS 

in  most  cases.  For  weak  eyes  they  are  crutches— not  a  cure. 
For  diseased  eyes  they  are  useless.  Only  a  gentle  medi- cated massage  can  strengthen  weak  eyes  and  cure  optical 
diseases.  The 

NATURAL  SIGHT  RESTORER 

applies  a  soothing,  strengthening  treatment  that  is  healing 
but  harmless;  gently  exercises  the  proper  muscles  and 
makes  weak  eyes  strong  by  proper  massage.  Brings  eye- health  by  aiding  nature.  Young  or  old  treated  at  home  and 
normal  eye-sight  secured  for  the  cost  of  a  pair  of  glasses. 
Don't  wear  "specks,"  but  write  today  for  our  free  illus- 

trated book.        If  we  can't  help  you,  we  will  say  so. 

The  Natural  Sight  Restorer  Co. 
104  Broadway        ::        Detroit,  Michigan 

"CURE  YOURSELF 

BY  ELECTRICITY" 
New  Book  — Illustrated  from  Life  — 

Sent  FREE  to  all  who  write. 
Write  to-day  for  our  new  Free  Book  —  "Cure  Yourself  by 

Electricity"— Illustrated  with  photos  from  life.  Shows  how  the New  Home  Batteries  cure  Rheumatism,  Neuralgia.  Lumbago, 
Headache,  Insomnia,  Constipation  and  all  nerve  affections  and diseases  arising  from  sluggish  circulation;  also  how  they  afford 
electric  baths  and  beauty  massage  without  cost  at  home. 
THIS 
BATTERY] 

EXPRESS 
PREPAID 
Every  Home  Should  Have  a  Home  Battery. 
We  send  our  batterl  es  Prepaid  without  a  cent  in  advance  ( prices  11.95 
and  up)  and  allow  10  DAYS'  FREE  TRIAL.  Write  for  our  Book. 

DETROIT  MEDICAL  BATTERY  CO., 
478  Majestic  Bldg.,  Detroit,  Mich. 

VENTRILOQUIST  GOT  EVEN. — A  woman  in  sad-colored 
garments,  with  a  forbidding  aspect  and  a  poke  bonnet 
was  a  passenger  in  a  morning  train  from  Harrisburg,  Pa; 
to  New  York.  She  was  disturbed  by  the  draught  from  ai 
open  window.  She  was  annoyed  by  the  shrill  chatter  ofj the  children  across  the  aisle.  But  when  four  young  college 
men  took  the  double  seat  behind  her  and  joyfully  upliftei 
their  voices  in  favor  of  a  good  smoke,  her  wrath  knew 
no  bounds.  Turning  swiftly,  her  poke  bonnet  focused  tht 
face  of  the  man  nearest,  and  she  observed: 

"The  noxious  weed  they  call  tobacco.  It  is  too  filthj even  for  insects  to  crawl  upon,  and  yet  you  put  it  in  youi 
mouth  and  expect  to  be  received  in  decent  society." The  tide  of  her  eloquence  was  stemmed  by  the  civil 
suggestion  of  her  neighbor  that  though  he  regretted  hi;] remarks  had  offended  her,  they  had  not  been  addressed  t< 
her  but  to  his  friends.  She  refused,  however,  to  Ik 
placated,  and  was  still  pouring  forth  her  views  on  th( 
"vile  and  disgusting  tobacco  habit"  for  the  benefit  of  thtl carload  of  passengers,  when  immediately  beneath  her  sen 
the  sharp  yelp  of  a  small  dog  was  heard.  The  wotnai started  and  looked  nervously  about.  There  was  nothinj 
to  be  seen. 

She  was  about  to  begin  again  when  the  small  dog' yelps,  plaintively  prolonged,  came  from  under  her  skirt 
She  gave  a  little  shriek  and  pulled  it  back  as  the  con 
ductor  said  firmly:  "Sorry,  madam,  but  you  will  have  t 
take  that  dog  into  the  baggage  car." "Can  we  help  you,  madam?"  asked  the  polite  voice  o the  smoker  behind. 

"I  have  no  dog,"  snapped  the  woman,  searching  the  fl<x with  fearsome  eyes.  The  conductor  searched,  too,  the 
looking  at  her  suspiciously,  he  passed  on  down  the  aisli The  next  instant  a  scratching  and  spitting,  intermingle 
with  mad  yelps  and  howls,  sent  the  woman  flying  froi 
her  seat  as  the  conductor  came  back  on  the  run.  Althoug 
the  car  was  diligently  investigated  from  end  to  end,  n 
cat  or  dog  was  visible  to  the  naked  eye. 

Everybody  began  to  smile.  Even  the  conductor  seeme 
to  see  a  joke.  Only  the  victim  of  the  unseemly  visitatio 
and  the  four  young  tobacco  fiends  behind  her  failed  to  jol 
in  the  general  hilarity.  The  young  men  were  chattin 
among  themselves  with  a  beautiful  unconsciousness  of  tli excitement  about  them. 
When  at  the  next  station,  however,  a  poke  bantu 

tremulous  with  feeling  disappeared  precipitately  into  tin 
next  coach  the  quartet  exploded. 

"I  haven't  quite  lost  the  trick,"  said  the  college  ma 
on  whose  head  the  abuse  had  been  heaped.  "And  it  worke 
to  a  charm." — New  York  World. 

I  STOP  FALLING 

Mil  Q     CONSULT  ME  BEFORE 
H  A\  I  IT   it  is  too  late 

There  is  but  one  way  to  tell  the  reason  of  baldness  and  falling 
hair  and  that  is  by  a  microscopic  examination  of  the  hair.  The  par- 

ticular disease  with  which  your  scalp  is  afflicted  must  be  known  be- 
fore it  can  be  intelligently  treated.  The  use  of  dandruff  cures  and 

hair  tonics,  without  knowing  the  specific  cause  of  your  disease,  is  like 
taiung  medicine  without  knowing  what  you  are  trying  to  cure.  Send 
a  few  fallen  hairs  from  your  combings  to  Prof .  J.  H.  Austin,  the 
celebrated  Bacteriologist,  who  will  send  you,  absolutely  free,  a 
diagnosis  of  your  case,  a  booklet  on  care  of  the  hair  and  scalp,  and  a 
sample  box  of  the  remedy  which  he  will  prepare  specially  for  you. 
Enclose  2c  postage  and  write  to-day. 
PROF.  J.  H.  AUSTIN.  1107  McVicker's  Theatre  Bldg.,  CHICAGO,  ILL. 
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MASSAGE  YOUR  EYES 
WITH  THE 

IDEAL  EYE  MASSEUR 
The  safest,  surest  and  most  scientific  treatment  for  the  eyes 

If  you  wear  glasses,  if  your  eyes  smart  or  burn  or  get  red  and  inflamed,  if  you  have 
headaches  or  your  eyes  are  glassy  or  strained,  write  for  our  Illustrated  Treatise  on  the 
Eye.  It  contains  a  wealth  of  valuable  Information  about  the  eye. 

Indistinct  vision,  muscular  troubles  and  chronic  diseases  of  the  eye  successfully 
treated.  A  few  minutes  use  of  the  Restorer  each  day  will  effect  a  steady  improve- 

ment in  the  sight.  English,  German,  or  Spanish  pamphlet  mailed  FKEE. 

THE  IDEAL  SIGHT  RESTORER 

treats  the  eye  in  nature's  own  way  and  permanently  restores  the  sight  to  its  normal  condition.  Eead  the  testimonials, you  probably  know  some  of  those  whom  we  have  wonderfully  helped.   Write  to-day. 
THE  IDE,AL  COMPANY,  239  M,  BROADWAY,  NEW  YORK. 

NATURAL  COLD  STORAGE. — Alaska  is  a  hard  and  cold 
proposition  in  some  respects,  but  there  will  be  no  ice  trust 
there.  Every  man  can  make  his  own  cold  storage  plant  by 
digging  a  3-ft.  hole  in  the  back  yard  and  keeping  it  well covered.  For  the  thermal  condition  of  the  soil  there  is 
just  the  reverse  of  that  in  the  temperate  zone.  Instead  of 
the  ground  freezing  a  few  feet  in  winter  and  thawing  out 
promptly  in  the  spring,  Alaska  is  frozen  solid  to  an  un- known depth,  and  in  summer  only  a  surface  layer  of  2  or  3 
ft.  is  thawed  out.  Consequently,  if  you  dig  but  a  little 
below  the  roots  of  growing  vegetables  and  flowers,  you 
will  find  frozen  earth — congealed  molecules  of  water  which 
have  been  there  unchanged  since  the  great  cataclysm  which 
shifted  the  north  pole  to  its  present  position.  A  shaft 
driven  200  ft.  yields  earth  which  is  frozen  solid. 
For  wholesale  storage  of  meats,  vegetables  and  fruits, 

however,  there  is  a  need  for  large  plants  in  which  differ- 
ent foods  may  be  kept  at  the  best  temperatures  for  preser- vation. Of  the  200  towns  in  Alaska  more  than  half  have 

Mich  storage,  but  the  remainder  present  a  field  as  rich  as  a 
»old  mine  waiting  to  be  worked  by  the  builders  of  cold 
storage  plants.  The  number  of  such  towns  is  increasing 
distantly,  and  by  1909,  when  the  Alaska-Yukon-Pacific  Ex- 

position opens  in  Seattle,  their  capitalists  will  be  on  hand 
to  examine  exhibits  of  cold  storage  and  place  big  orders  for 
nechanical  plants. 

THE  EIGHT  WISE  STEERS.— Some  fifty  years  ago,  when the  first  sawmill  was  built  on  the  Waccamaw  River,  S.  C, 
i  cargo  of  mill  supplies  was  shipped  from  Searsport,  Me., 
together  with  four  yoke  of  oxen.  When  the  schooner  came 
to  anchor,  there  being  no  landing  facilities,  the  cattle  were 
jumped  overboard,  and  all  swam  ashore  to  a  grass  plot  on 
the  bank  of  the  stream,  the  idea  being  to  allow  them  to 
•est  and  recuperate  before  being  put  to  work.  Imagine  the surprise  of  the  crew  that  night,  all  below  at  supper,  when 
he  cook  rushed  into  the  cabin  yelling:  "Cap'n,  Cap'n! 
rhe  cows  be  all  comin'  off  to  the  ship,  again!"  And  sure 
>nongh,  there  were  the  eight  oxen  circling  around  the  ship, lamoring,  as  it  were,  to  be  taken  aboard  again.  Was  this 
uture  or  instinct? — New  York  Press. 

TOO  LATE  TO  CHANGE.— "I  hear  you  have  a  little  sis- 
er  at  your  house,"  said  a  Chicago  grocer  to  a  small  boy. 
"Yes,  sir,"  said  Johnny. 
"Do  you  like  that?"  was  queried. 
"I  wish  it  was  a  boy,"  said  Johnny,  "so  I  could  play narbles  with  him  and  baseball." 
"Well,"  said  the  storekeeper,  "why  don't  you  exchange our  little  sister  for  a  boy?" Johnny  reflected  for  a  minute,  then  he  said,  rather  sor- 

owfully:  "We  can't  now.  It's  too  late.  We've  used  her our  days." 

Buy  Your  Tobacco 
Direct  From  Factory 
That's  the  only  way  to  know  how  fragrant,  rich and  smooth  French's  Mixture  is.  Descriptive adjectives  have  all  been  used  by  inferior  tobaccos 
ere  this.  We  can  give  you  no  new  words,  but 
we  can  give  you  a  new  and  better  smoking tobacco  direct  from  the  makers. 

To  make  it  easy  for  you  to  try 
FRENCH'S  MIXTURE 

we  have  the  standing  offer  printed  at  the  left. 
Take  advantage  of  it  and  you  will  have  reason  to 
congratulate  yourself.  You  will  obtain  a  per- fect blend  of  pure  North  Carolina  Golden  Leaf Tobacco,  made  almost  entirely  by  hand.    It  is 

"The  ARISTOCRAT  of  SMOKING  TOBACCO" 
Not  sold  by  dealers,  bvt  direct  to 

smokers  in  perfect  condition 
FRENCH  TOBACCO  CO. 

Dept.  9  Slates vi He,  N.  C. 

Plumbing  Supplies 
DIRECT  TO  THE  CONSUMER 

AT  LESS  THAN  WHOLESALE  PRICES.  Our  stock  is  always  complete 
with  Bath  Tubs,  Sinks,  Lavatories,  Range  Boilers,  Laundry  Tubs,  Soil, Lead  and  Iron  Pipe  with  fittings  of  all  kinds,  etc.,  etc. 

WRITE  FOR  FREE  CATALOGUE  No.  35 
All  our  goods  are  high  grade,  latest  designs  and  guaranteed. 
Central  Machinery  &  Supply  Co.,  547-559  State  St.,  Chicago.U.S.A. 

Sell 

Your 

Services 

We  want 
high  class  solicitors, 

salesmen  and  ambitious 

boys  to  represent  the  Tech- 
nical "World  Magazine  whole 

or  part  time.    Good  pay,  agree- 
|able  work.    Prize  contests,  pull- 
ingpremiums,  new  andoriginalj 
schemes  to  get  the  business. 

Write  for  particulars  today 
TECHNICAL  WORLD, 

MAGAZINE 
Chicago.  III. 

To  the 

Highest 

Bidder 
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Popular  Mechanics  ShOp  NOtCS  SCHCS  of  Year  Boota 

€|  One  of  these  books  is  issued  the  first  of  each  year,  and 

is  a  reprint  of  all  the  articles  which  have  been  pub- 

lished during  the  year  past,  in  our  4 'Shop  Notes  Depart- 

ment." Three  volumes  of  the  series  are  now  ready. 

200  Pages  VqL  I,  "SllPp  NoteS  for  1905/'  3**  "lustration. 

228  Page*  VqL  II,  "ShOp  N0teS  for  1906/'  SSS  Illustration. 

228  Pages      Vol.  III,  "SllPp  NoteS  fOr  1907."  580  Illustrations 

THE  PRACTICAL  EXPERIENCE  OF  HUNDREDS  OF 

EXPERTS    CONDENSED    IN    THREE  VOLUMES 

€||  These  books  are  a  perfect  gold  mine  of  information  for 
every  one  interested  in  mechanics,  or  who  uses  tools 
for  pleasure  or  as  an  occupation.  Of  equal  value  and 
help  to  the  professional  mechanic  and  the  amateur. 

€U  These  articles  are  the  cream  of  the  experience  of  years, 
of  hundreds  of  the  most  successful  mechanics  in  the 

country.  There  is  nothing  on  the  market  equal  to 
these  books  at  five  times  their  price. 

€R  The  Popular  Mechanics  Shop  Notes  Series  TELLS  EASY 

WAYS  TO  DO  HARD  THINGS,  and  like  Popular  Me- 

chanics, is  "Written  so  you  can  understand  it." 

€)f  These  books  are  indexed  very  fully  and  with  great  care. 

€|[  The  subjects  treated  cover  every  department  of  mechan- 

ics, with  useful  time  saving  "kinks"  for  engineers,  fire- 
men, carpenters,  machinists,  plumbers,  painters,  iron 

and  wood  workers,  electricians  of  all  kinds,  masons,  and 
in  fact  all  the  trades.  Special  attention  is  devoted  to  the 

latest  things,  such  as  producer  gas,  cement  working,  etc., 
etc. 

t|  Each  volume  contains  entirely  different  matter  from  that 
published  in  the  other.  A  set  of  these  books  covering 

several  years  will  make  an  encyclopedia  of  priceless  value 
to  the  owner. 

Price  SO  Cents  per  Volume,  Postpaid 

POPULAR  MECHANICS, 

In  ordering,  state  which  volume  Is  wanted.  CHICAGO 
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DIVING  BELLS  FOR  MODERN  MERMAIDS 

How  the  Performers  are  Able  to  Remain  under  Water  without  Drowning 

Spectators  who  have  witnessed  the  mermaid  act  have  been  greatly  puzzled  to 
understand  how  the  performers  were  able  to  remain  under  water  a  much  longer 
period  of  time  than  a  person  could  possibly  hold  his  breath.  The  London  Sketch 
tells  how  it  is  done,  as  follows :  The  principle  is  well  shown  by  our  combination 
of  drawing  and  photograph.  Each  mermaid  (or,  in  some  cases,  each  set  of  two 
or  three  mermaids)  has  her  own  diving-bell.  Before  the  curtain  rises  the  mer- 

maids take  their  stand  under  the  diving  bells,  which  are  then  lowered  into  the 
water.  When  the  time  comes  for  a  mermaid  to  rise  to  the  surface  she  holds  her 
breath,  ducks  under  the  edge  of  the  bell,  rests  a  foot  on  the  small  platform  shown 
at  the  side  of  the  bell,  and  is  raised  to  the  surface  bv  the  attendant  in  the  bell. 

No  Illusion,  but  Live  Mermaids  and  Real  Water 

There  is  a  special  bell,  also,  for  Father  Neptune,  .  his  boat,  and  his 
party,  and  a  small  bell  from  which  the  comic  man  of  the  company  catches  a  live 
dog  at  the  end  of  his  fishing  line.  The  working  of  the  device  is  easily  illustrated. 
Take  a  glass  tumbler  and  plunge  it  into  the  water,  with  the  mouth  perpendicu- 

larly down.  It  will  be  found  that  very  little  water  will  rise  in  the  tumbler ;  but 
as  air  is  compressible,  it  could  not  entirely  exclude  the  water,  which  by  its  pres- 

sure condenses  the  air  a  little.  The  bells  are  made  of  boiler-plate,  and  have  air- 
hose  connections,  telephone,  and  electric  light.  The  mermaids  are  protected  from 
cold  by  rubber  under-garments,  and  their  grease-paints  are  waterproof.  Direc- 

tions to  the  performers  are  given  by  telephone  and  by  red  and  green  signal  lights. 
Many  have  thought  the  scene  an  illusion  produced  by  an  arrangement  of  mirrors; 
this  should  enlighten  them. 
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TYPEWRITER  WRITES  WORDS 
AT  SINGLE  STROKE 

A  new  typewriter  will  soon  be  put  on 
the  market  which  will  write  a  complete 
word  at  one  stroke.   Twenty-two  of  the 

@#©@@#  0OQO0Q 

The  Keyboard 

short  words  most  used  in  correspond- 
ence have  been  chosen,  as  indicated  on 

the  word-keys  of  the  cut  of  the  key- 
board. The  carriage  shifts  automatic- 

ally by  touching  the  proper  key,  and 
the  platen  revolves  either  forward  or 
back  in  the  same  manner. 

AUTO  INSPECTION  DEVICE 

For  purposes  of  repair  or  inspection, 
or  for  display  in  salesrooms,  a  French- 

man has  invented  the  device  illustrated. 

In  operation  the  frame  is  secured  with 
the  long  end  on  the  floor.  The  car  is 
run  on,  made  secure,  and  a  fastening 
released  which  allows  the  tilting  frame 
and  the  car  to  tip  as  shown.  The 
wheels  run  in  a  trough  to  allow  an  un- 

obstructed view  of  the  under  side  of  the 
car. 

Handy  for  Repairs 

A  NEW  FIRE  TOWER 

One  of  the  latest  inventions  for  fight- 
ing fire  is  the  tower  shown  in  the  illus- 

trations. The  apparatus  is  mounted  up- 
on a  car  which  can  be  used  as  an  auto- 

mobile or  drawn  by  horses.  Each  pair 
of  wheels  has  an  independent  steering 
device  and  their  own  motor,  while  a 
third  motor  is  used  to  raise  or  lower 
the  tower.  Electricity  is  supplied  by 
storage  batteries. 

The  tower  is  built  upon  the  principle 
of  the  accordion  and  can  also  be  oper- 

ated by  hand,  if  necessary.  The  plat- 
form on  top  has  flying  bridges  which 

are  thrown  out"  on  either  side  to  the 
various  stories  ot  a  burning  building. 

A  nozzle  is  pla.  ad  on  the  upper  plat- 

Life=Saving  Tower 

form.  It  has  a  flexible  connection  with 

the  ground  and  if  the  force  from  the 
water  mains  is  not  sufficient  the  truck 

has  a  special  pump,  operated  by  a  mo- 
tor, to  raise  the  pressure  as  desired. 

The  tower  makes  a  very  compact 
body  when  it  is  collapsed.  Outriggers 
on  the  base  prevent  any  danger  from 

top-heaviness  when  the  apparatus  is  ex- 
tended to  its  full  height. 
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MOST  WONDERFUL  RACE  TRACK  EVER  BUILT 

Speed  of  120  Miles  an  Hour  Possible— 1, 581  Miles  in  1,440  Minutes  Already  Scored 

The  Great  Race  Course  at  Weybridge  Station 

Xothing  in  the  way  of  a  race  course 
of  ancient  or  modern  times  approaches 
the  great  autodrome  of  the  Brookland, 
Eng.,  Automobile  Kacing  Club.  It  is 
built  to  accommodate  a  speed  of  120 
miles  an  hour,  and  already  S.  F.  Edge 
has  a  record  of  1,581  miles  in  1,440 
minutes — 24  hours — or  an  average 
speed  of  about  66  miles  an  hour. 

This  track  is  2|  miles  long,  100  ft. 
wide,  and  at  the  curves  raised  to  an 
ovaloid  shape  28  ft.  high.  The  entire 
course  is  covered  with  concrete  6  in. 

thick,  in  the  making  of  which  200,000 
tons  of  sand,  gravel  and  cement  were 
mixed.  In  the  building  30  acres  of 
forest  were  removed,  a  hill  50  ft.  higk 
and  700  ft.  long  dug  away,  and  a  river 
turned  from  its  course.  Seven  miles 

of  temporary  railroad  and  6  locomo- 
tives were  required  during  the  nine 

months  of  construction  which  cost 
$750,000. 

Grand  stand  seats  on  a  hill  within 

the  inclosure  will  seat  30,000  people, 
and  outside  there  is  standing  room  for 
nearly  a  quarter  of  a  million  spectators. 
To  protect  them  a  double  row  of  hand 

rails,  15  ft.  apart,  extend  around  the 
track;  between  the  rails  policemen  are 
stationed  at  frequent  intervals.  Elec- 

tric signal  boxes  with  sentries  are  lo- 
cated each  900  ft.  No  one  can  cross 

the  track;  visitors  enter  over  a  bridge, 
and  automobiles  through  a  subway. 
There  are  28  large  garages  in  the 

grounds. The  most  powerful  and  fastest  cars 
will  be  carried  highest  at  the  curves,  at 
which  moment  the  occupants  will  be 
nearly  horizontal  to  the  earth;  the 
movement  of  the  cars  being  similar  to 
a  pea  rolled  rapidly  around  in  a  bowl. 

Commenting  on  the  possibilities  of 
the  future  the  Motor  Age  says  edito- 

rially: "Modern  railroad  locomotives 
have  been,  so  far  as  speed  is  concerned, 
placed  in  not  better  than  second  place, 
and  by  the  motor  car.  Imagine  one  car 
traveling  continuously  for  24  hours  at 
an  average  speed  of  66  miles  an  hour, 
and  this  on  a  circular  track!  What 

might  be  expected  of  this  same  mon- 
ster were  it  to  be  turned  loose  on  such 

a  track  as  is  furnished  the  locomotive? 
A  railroad  promoting  company  has 
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boasted  it  will  carry  passengers  between 
New  York  and  Chicago  in  10  hours 
and  has  been  laughed  at  for  making 
such  a  wild  statement.    It  is  neither 

Courtesy  Motor,  London 
Taking  the  Curve 

impossible  nor  improbable ;  it  will  hap- 
pen within  a  very  short  time.  It  is 

not  likely  steam  will  be  the  motive 
power — it  will  be  a  fight  between  the 
adherents  of  electric  motors  and  those 
of  internal  combustion  motors,  with 

odds  favoring  the  latter." 

An  average  of  400  ft.,  board  meas- 
ure, of  lumber,  per  capita,  is  used  in 

this  country  against  a  European  av- 
erage of  but  60-  ft.  Moreover,  prac- 
tically 75%  of  the  cubic  contents  of  a 

tree  is  lost  in  logging  and  in  failure  to 
adapt  board  lengths  to  the  peculiarities 
of  the  tree  rather  than  arbitrary  rules 
of  the  trade. 

ENGLISH  FAMILY  CAR 

One  of  the  English  railroads  has  put 
in  service  new  special  cars  for  family 
use.  These  cars  are  50  ft.  long  with 
a  private  baggage  room  at  one  end. 
The  interior  finish  is  expensive  with 

Like  a  Home  Parlor 

very  handsome  effects.  One  compart- 
ment has  a  regulation  bedstead,  which 

in  case  of  illness  can  be  suspended  to 
reduce  the  jar. 

Lanterns  Mark  the  Course  at  Night 
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DARING  WORK  OF  STEEPLEJACK 

Rides  to  Work  on  Wire  Rope  200  Ft.  in  Air 

A  Philadelphia  plant  has  a  brick  stack  that  was 
until  recently  topped  by  a  2-ton  metal  cap  in  eight 
sections.  It  became  so  corroded  that  it  was  necessary 
to  remove  it.  The  stack  is  13  ft.  in  diameter  at  the 

top  and  flares  out.  The  only  way  to  get  to  it  was  by 
passing  through  a  65-ft.  underground  flue  to  the 
interior  of  the  stack,  and  then  scaffolding  up.  This 
flue  was  so  filled  with  soot  and  gases,  that  J ohn  Hass- 
ler  and  his  assistant,  who  did  the  work,  were  twice 
nearly  overcome  as  they  carried  in  lumber  for  the 
scaffold. 

After  the  steeplejacks  reached  the  top  they  rigged 
up  a  tackle  which  connected  with  an  iron  chimney 
200  ft.  high  and  75  ft.  away.  Access  was  had  to  the 
iron  stack  by  an  outside  ladder  and  it  was  then  an 
easy  matter  to  transfer  material  and  themselves. 

THE  CATALPA  AS  A  LUMBER  TREE 

The  catalpa  was  esteemed  very  highly  by  the  In- 
dians and  old  settlers  of  Indiana.  The  former  trav- 

eled hundreds  of  miles  to  obtain  the  logs  for  their 

canoes.  "They  were  light,  durable,  easily  worked,  and did  not  crack  or  check  with  alternate  wet  and  dry 
conditions. 

The  settlers  used  it  for  various  purposes,  in  fact 
for  almost  everything,  always  taking  it  in  preference 
to  oak,  walnut  or  ash.  Plow-beams,  hay  frames,  lad- 

ders, windmills  and  fences  were  all  made  of  it.  Early 
railroads  used  it  for  telegraph  poles  and  it  gave 
exceptional  satisfaction,  so  much  so,  in  fact,  that  the 
natural  supply  was  soon  exhausted.  Efforts  are  being 
made  to  plant  extensive  forests  of  catalpa.    Here  are 
some  of  the  things  it  does 

m In  20  years  grows  40  ft.  high  and  20  in.  thicl 
50  years,  100  ft,  high  and  30  in.  thick. 

As  fence  posts  it  lasts  85  years;  as  railroad  tie  has 
lasted  32  years.  In  12  years  grows 
large  enough  for  a  telegraph  pole. 
Makes  excellent  furniture,  and  book 
paper.  An  oak  takes  12  times  as  long 
to  grow  and  lasts  only  half  as  long  in 
ground. 

For  a  few  hundred  dollars  a  young 
man  can  buy  cheap  land  and  plant  it 
with  catalpa,  which  will  be  worth  thou- 

sands of  dollars  by  the  time  he  is  45 
years  old. 

PUMPED  CARGO  INTO  THE  SEA 

The  crew  of  a  San  Francisco  tank 

steamer,  carrying  oil,  imbibed  too  free- 
ly and  became  inebriated.  Thinking 

to  pump  out  the  bilge  water  in  the  hold, 
they  started  what  they  thought  were  the 
bilge  pumps,  but  which  in  reality  were 
the  ones  which  emptied  the  tanks,  and 
as  a  result  5,000  bbl.,  or  about  200,000 
gal.,  of  California  oil  were  wasted. 
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HEAVIEST  LOCOMOTIVE  EVER  BUILT 

Will  Haul  a  Train  of  Cars  Two  Miles  Long,  on  Level  Track 

The  interest  of  the  locomotive  world  is  at  present  centered  in  the  three  articu- 
lated compound  locomotives  now  building  at  the  Schenectady  works  of  the 

American  Locomotive  Co.  for  the  Erie  railroad.  These  engines  will  be  the 
heaviest  and  most  powerful  locomotives  ever  built  and  will  break  all  records  in 
locomotive  construction.  They  are  of  the  type  known  as  the  Mallet  compound 
and  will  have  sixteen  driving-wheels,  arranged  in  two  independent  groups  of 
eight  each.  The  high-pressure  cylinders  which  are  25  in.  in  diameter  by  28  in. 
stroke  drive  on  the  rear  group  of  driving-wheels,  and  the  low-pressure  cylinders 
which  are  39  in.  in  diameter  by  the  same  stroke  drive  on  the  forward  group  of 
wheels.  The  four  rear  pairs  of  wheels  are  arranged  in  frames  which  are  rigidly 
attached  to  the  boiler.  The  forward  four  pair  of  drivers  are,  however,  carried  in 
frames  which  are  not  rigidly  connected  to  the  barrel  of  the  boiler,  but  which  are 
in  fact  a  truck;  this  truck  swivels  radially  from  a  center  pin  located  just  in 
advance  of  the  high-pressure  cylinders. 

The  locomotive  alone  without  tender  will  weigh  205  tons,  and  will  haul  on  the 
level  320  loaded  freight  cars,  or  a  train  about  two  miles  long.  In  the  accom- 

panying photographs  are  shown  the  boiler  and  firebox  foundation  ring  and 
low-pressure  cylinders  of  these  immense  machines.  The  boiler  is  over  43  ft.  long 
and  the  inside  diameter  of  the  largest  ring  is  8  ft.  It  is  provided  with  404  tubes 
2 \  in.  in  diameter,  and  21  ft.  long.  The  water  alone  in  the  boiler  will  weigh 
42,700  lb.,  and  the  tubes  weigh  23,700  lb.  The  firebox  of  this  boiler  would  make 

a  good-sized  living  room,  being  10J  ft.  long  and  9-|  ft.  wide  inside,  and  having  a 
grate  area  of  100  sq.  ft.  The  man  standing  at  the  right  in  the  illustration  of  the 
firebox  foundation  ring  is  6  ft.  3  in.  tall,  which  gives  a  good  idea  of  the  immense 
proportions  of  the  ring  itself. 

The  first  example  of  this  type  of  locomotive  in  this  country  was  the  Mallet 
compound  built  by  the  same  company  for  the  B.  &  O.  in  1904.  This  engine 
astounded  the  locomotive  world  at  that  time  by  its  enormous  size,  but  these  engines 
for  the  Erie  railroad  will  be  as  much  heavier  than  theirpredecessor  as  that  engine 
was  than  the  largest  locomotive  of  its  time.  The  decided  success  of  the  Baltimore 
&  Ohio  engine,  however,  has  proved  the  advantages  offered  by  this  type  for  excep- 

tional weight  and  hauling  power,  and  justifies  this  still  greater  development  of 
the  type. 

These  engines  will  be  completed  about  the  middle  of  next  month  and  will  be 
watched  with  interest  by  the  whole  railroad  world. 

COST  OF  COOKING  BY  VARIOUS  MEANS 

Tests  made  by  cooking  meat  for  one 
hour  gave  results  for  five  different 
methods,  as  shown  in  the  accompanying 
table : 
Electricity,   per   hour   4.128  cts. 
Coal,  per  hour   3.t>75  cts. 
Gas,  per  hour   2.000  cts. 
Gasoline,  per  hour   1.248  cts. 
Kerosene,  per  hour   1.092  cts. 

An  investigation  of  the  table  shows 
that  electricity  would  cost  twice  as 
much  as  gas.    In  most  localities,  how- 

ever, the  unit  cost  of  electricity  would 
be  higher.  Also  the  prices  of  gasoline 
and  kerosene  are  very  low  for  a  good 
many  places.  It  is  usually  considered 
that  cooking  by  coal  is  cheaper  than  by 

gas. 

The  advantages  of  electric  cooking 
are  that  there  are  no  ashes,  smoke,  or 
soot,  very  little  heat  and  no  danger  of 

explosion. 
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NEW  METHOD  OF  REVIVING  THE  DROWNED 

Surgeon  Claims  to  Resuscitate  Bodies  which  Have  Been  Six  Hours  under  Water 

If  the  discovery  by  Dr.  H.  K.  Whit- 
ford,  of  Elgin,  111.,  proves  to  be  what 
he  predicts,  hundreds  of  lives  will  be 
saved  every  year.  He  declares  he  is 
able  to  revive  human  life  after  it  has 
been  submerged  in  water  up  to  six 
hours. 

The  theory  advanced  by  Dr.  Whit- 
ford,  and  deemed  not  an  illogical  one 
by  physicians,  is  an  entirely  new  one. 
In  speaking  of  his  method,  he  says: 

"It  is  impossible  for  a  drop  of  water 
to  enter  the  lungs  of  a  person  who  en- 

ters the  water  alive.  This  is  in  contra- 
diction to  the  time  honored  belief  that 

the  lungs  of  a  drowned  person  are  filled 
with  water. 

"The  water  striking  the  larynx 
causes  a  spasm  which  closes  the  lungs, 
and  prevents  the  entrance  of  water  for 
a  period  of  nine  days,  until  relaxation 

commences.  Drowning,  so  called,  is 
merely  suspended  animation,  and  not 
death. 

"To  restore  animation  I  proceed  first 
to  thoroughly  warm  the  body  chilled  by 
long  submersion.  This  is  accomplished 
with  hot  water,  in  which  the  subject  is 
immersed  for  20  minutes  or  longer. 
Following  this,  the  old  and  ordinary 
methods  of  restoration  are  resorted  to." 

This  process,  he  says,  makes  possible 
the  saving  of  lives  of  persons  who  have 
been  submerged  for  a  time — not  ex- 

ceeding six  hours.  Dr.  Whitford  claims 
never  to  have  failed  in  his  method  of 
resuscitation,  and  believes  that  it  will 
be  adopted  universally. 

There  were  over  300  deaths  from 
drowning  in  this  country  from  January 
to  July  10,  and  before  the  snow  flies 
this  number  will  be  almost  doubled. 

ELECTRIC  RAILWAY  BRIDGE  800  FT.  LONG 

Largest  Trolley  Line  Bridge  Yet  Constructed 

The  interurban  electric  railways  are 
not  only  competing  with  the  big  steam 
roads,  but  are  building  tracks  and 
bridges  which  formerly  were  attempted 

only  by  "railroads."  An  instance  of this  is  seen  in  the  illustration  of  the 

largest  trolley  line  bridge  yet  con- 
structed. This  trestle  crosses  a  deep 

ravine  near  Boone,  Iowa,  and  is  165 
ft.  high  and  800  ft.  long.    It  is  also 

unusual,  in  these  days,  being  made  of 
timber. 

Another  interesting  feature  is  the 
fuel  supply.  The  power  house  is  built 
over  a  coal  mine. 

The  United  States  will  build  two 

battleships,  each  3,000  tons  heavier 
than  any  afloat,  and  to  cost  $10,000,- 000  each. 
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NEW  TORPEDO  BOAT 

"Waterclad"  Subsurface  Craft— Not  a  Submarine 

A  strange  new  fighting  craft,  the 
Burger  subsurface  torpedo  boat,  was 
tested  by  the  Construction  Board  of 
the  United  States  Navy.  Neither  sub- 

marine nor  surface  vessel,  it  is  a  com- 
bination of  both.  There  are  two  dis- 

tinct hulls  connected  by  a  "waist," 
with  the  engines,  steering  gear,  tor- 

pedoes and  torpedo  tubes  beneath  the 
surface,  out  of  sight  and  out  of  the 
reach  of  shot  and  shell. 

Unlike  a  submarine,  it  will  be  able  to 
go  to  sea  alone,  to  hold  a  steady  vision 
of  the  enemy,  and  to  maintain  a  high 
speed — as  great  as  20  knots  an  hour. 
Unlike  a  torpedo  boat,  it  has  the  qual- 

ity of  invulnerability,  for  all  the 

"vitals"  are  nearly  5  ft.  under  the water  line.  The  craft  has  been  called 

a  "waterclad." 
The  conning  tower  is  the  only  vul- 

nerable part  when  the  boat  is  in  ac- 
tion. It  is  covered  with  Krupp  armor 

in.  thick,  which  furnishes  protec- 
tion against  small  rapid-fire  guns. 

This  tower  is  too  small  to  be  hit  by 
the  big  guns  except  through  chance. 

The  upper  hull,  the  one  that  lies  on 
the  top  of  the  water,  is  in  effect  a 
float,  and  is  divided  into  separate  com- 

partments filled  with  cellulose.  If  a 
shell  should  go  through  one  of  the 
compartments  the  cellulose  would  ex- 

pand at  once  and  fill  the  hole,  for  that 
is  the  principal  characteristic  of  the 
substance — no  sooner  does  it  become 
moist  than  it  begins  to  swell. 
In  the  heavily  armored  conning 

tower  are  the  steering  wheel  and  the 
signals  to  the  engine  and  torpedo  room. 
Through  the  tower  rises  the  main  air 
shaft  terminating  in  a  stack,  through 

which  foul  air  and  stray  gasoline  va- 
pors may  escape.  Fresh  air  for  ven- 

tilation and  engine  combustion  is  taken 
in  through  openings  in  the  tower  when 
the  boat  is  in  action.  The  exhaust  for 

the  engines  is  led  up  into  the  air  stack. 
An  armored  ammunition  hoist  leads 

upward  from  magazine  to  after  deck. 
The  offensive  armament  consists  of 

a  bow  torpedo  tube  with  three  21-in. 
torpedoes  having  a  range  of  from  3,500 
to  5,000  yd.  and  a  speed  of  35  knots. 
The  torpedoes  are  discharged  from  the 
tube  13  ft.  below  the  water  surface. 

Two  rapid  fire  guns  on  the  upper  deck 
serve  to  keep  hostile  torpedo  boats  and 
destroyers  at  a  distance. 
When  the  subsurface  boat  is  not  in 

action  the  upper  hull  will  afford  the 
usual  conveniences  for  stowing  boats 
and  anchors,  and  for  exercising  the 
crew.  Ami  dsliipS,  between  the  cellu- 

lose compartments  on  the  sides,  are  ar- 
ranged comfortable  quarters  for  the  of- 

ficers and  crew.  Thus  when  fighting 
is  not  in  progress  the  subsurface  boat 
is  much  like  any  other.  When  the 
danger  zone  is  approached,  however, 
the  crew  get  into  the  submerged  hull. 
Then  the  greater  part  of  the  upper, 
or  exposed,  hull  could  be  shot  away 
without  destroying  the  stability  or  ef- 

ficiency of  the  submerged  torpedo 
boat.  The  vessel  is  patented  and  costs 
$250,000.  Gasoline  engines  furnish 
the  power. 

The  latest  fad  among  the  wealthy 
is  hand-made  cloth.  This  going  back 
to  hand-made  goods  in  cloth,  furniture 
and  printing  will  probably  be  followed 
bv  other  reversions. 
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MOVING  A  RAILROAD  SIDEWAYS 

Down  on  the  Panama 

Canal  machinery  must 
be  made  to  relieve  hand 
labor  to  the  utmost,  and 
if   no   machine   is  at 
hand  to  do  the  work 

required,  the  engineers 
have  to  rig  up  some- 

thing even  though  the 
device  is  not  described 
in  the  books.    Such  a 

machine  is  the  patented 
invention    of  General 

Manager  Bierd,  of  the 
Panama  railroad.  He 
had  occasion  to  move 
many   miles   of  track 
several  feet  to  one  side. 
To  do  this  he  rigged  up 
the  machine  shown  in 

the  cut  which  operates  very  much  like 
a  steam  shovel  with  hooks  instead  of 
the  shovel.   Two  lifts  are  made  of  each 

section,  one  rail  length  long,  with  a 
crew  consisting  of  a  foreman,  engineer, 
fireman  and  four  laborers.    In  8  hours 

they  move  6,000  ft.  of  track  a  distance 
of  4  ft.  sideways  at  a  cost  of  half  a 
cent  a  foot. 

MACHINE  DRAWS  MAPS  OF 
OCEAN  BOTTOM 

An  instrument  has  recently  been  in- 
vented for  recording  the  depth  of 

water,  and  which  makes  a  pen  record 

Moved  6000  Ft.  of  Track  4  Ft.  Sideways  in  8  Hours 

something  on  the  principle  of  the  ma- 
chine which  records  the  rough  places  in 

a  railroad  track.  A  slab  of  metal  at- 
tached to  a  rope  is  dragged  over 

the  bottom  by  a  boat  moving  slowly. 
The  other  end  of  the  rope  extends  over 
pulleys  to  the  charting  room,  where  a 
pen  records  the  ups  and  downs,  or  peaks 
and  valleys  of  the  bottom,  making  a 
topographical  map.  Experts  know 
how  to  translate  these  tracings  into  feet 
or  fathoms.  The  results  are  much  more 
accurate  and  vastly  quicker  than  the 
old  method  of  sounding  with  a  hand 
line. 

GOLD  CARGO;  DIDN'T  KNOW  IT 

Records  Submarine  Elevations 

The  captain  of  the  "Ohio"  sailed 
into  Seattle  with  a  gold  laden  cargo 
when  the  captain  thought  he  had  only 
sand  ballast.  The  ship  was  partly 
wrecked  at  home,  and  after  temporary 

repairs  had  to  go  to  Seattle  for  dock- 
ing. Several  hundred  tons  of  sand  bal- 
last were  dredged  near  Nome  and 

loaded  into  the  hold.  On  arrival  at 

Seattle  its  rich  gold  bearing  qualities 
were  accidentally  discovered  by  a  dock 

hand,  who  panned  a  shovelful  and  re- 
ported his  find. 
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CAVALRY  HORSES  USED  AS  TELEGRAPH  WIRES 

Scout  on  Horseback  Sends  Telegrams  to  Distant  Headquarters  without  Stopping 

[The  following  is  condensed  from  a  detailed  ac- count by  First  Lieutenant  A.  C.  Knowles,  which 
appears  in  the  Journal  of  the  U.  S.  Cavalry  Asso- 

ciation for  July. — Editor.] 
The  photographs  shown  herewith  il- 

lustrate a  combined  telegraph  and  tele- 
phone system  in  which  the  horses  are 

a  part  of  the  electrical  circuit.  The 
riders  are  equipped  with  breast  reels, 
containing  five  miles  of  wire,  and  cav- 

alry buzzers,  or  instruments  for  receiv- 
ing and  transmitting  messages. 

Heretofore  when  a  mounted  scout, 
equipped  in  this  manner,  desired  to 
communicate  with  the  main  force,  or 
headquarters,  it  was  necessary  for  him 
to  dismount  and  establish  a  connection 

by  driving  a  metal  pin  into  the  ground. 
This  completed  a  circuit  through  the 
line  he  was  reeling  out,  his  instruments, 
and  thence  through  the  earth  to  the 
home  station.  This,  however,  was  very 
inconvenient,  due  to  the  necessity  of 
dismounting.    Also  it  was  an  impossi- 

bility for  the  station  at  headquarters 
to  get  into  communication  with  the 
scout  except  when  the  latter  chose  to 
drive  the  connecting  pin  into  the  earth. 

Many  experiments  were  tried,  until 
finally  those  of  Lieutenant  Knowles 
were  successful,  and  a  system  was 
evolved  which  works  satisfactorily. 
When  a  mounted  operator  is  sent  out 
to  accompany  a  reconnoitering  patrol, 
or  any  body  of  troops  whose  duty  takes 
them  far  enough  away  from  the  main 
force  to  make  electrical  communica- 

tion desirable,  constant  connection  can 
be  had  with  them  through  the  rider.  It 
is  not  necessary  for  him  to  dismount  to 
establish  a  circuit,  for  he  can  receive 
messages  even  while  his  horse  is  on  a 
trot.  This  enables  the  officer  at  head- 

quarters to  call  the  party  back  after  it 
is  several  miles  away ;  change  the  order 
as  to  destination;  or  give  any  emer- 

Buzzer,  Head  Piece,  Transmitter  and  Breast  Reel 
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gency  order  which  may  be  necessary. 
Heretofore  a  mounted  messenger  had 
to  follow  at  full  speed  to  find  and  over- 

take the  party,  with  loss  of  valuable 

New  Yvireless  Outfit 

time  when  each  minute  counts.  To  ac- 
complish this  the  body  of  the  horse  is 

made  part  of  the  circuit,  by  means  of  a 
small  piece  of  copper  placed  next  the 
skin — the  hair  having  been  shaved  off, 
and  the  copper  plate  connected  to  the 
instrument. 

As  the  horse  always  has  one  or  more 
feet  upon  the  ground,  except  possibly 
for  an  instant  when  galloping,  a  con- 

stant ground  connection  is  obtained 
through  its  hoofs.  Of  the  horses  used 
few  show  any  discomfiture  at  the  un- 

usual sensation  and  those  that  are  rest- 
ive soon  become  quieted  and  accustomed 

to  the  tingling,  as  the  current  passes 
through  their  bodies.  The  com- 

mander of  the  patrol  may  ride  along- 
side and  dictate  a  message  or  take  the 

telephone  attachment  himself  and  talk 
direct  with  headquarters.  All  of  this 
can  be  done  on  a  gallop,  while  the 
scouting  force  moves  rapidly  ahead. 

Tests  of  this  system  were  made  over 
all  kinds  of  ground — very  wet,  muddy, 
moist,  perfectly  dry  and  dusty  roads 
and  fields — and  in  all  cases  the  tests 

were  entirely  satisfactory.  The  illus- 
trations show  two  horses  5  miles  apart 

and  standing  upon  grass.  Eesults  were 
perfect  and  the  receiver  could  be  heard 
several  feet  away  from  the  instrument. 

The  apparatus  is  very  compact,  be- 
ing packed  in  two  small  cases  and  car- 
ried over  the  shoulder  like  a  field-glass. 

One  case  contains  the  telegraphic  in- 
struments and  dry  batteries.  The  other 

carries  the  telephone  attachment.  The 
latter  is  connected  by  inserting  a  plug 
in  the  first-named  case.  On  starting 
out  the  operator  pays  out  an  insulated 
wire  which  is  allowed  to  fall  on  the 

ground.  This  wire  is  carried  on  spools 
each  containing  half  a  mile.  On  the 
return,  if  time  and  circumstances  per- 

mit, the  wire  is  rewound  on  reels 
fastened  to  the  breast  of  one  of  the 
men. 

Wireless  telegraphy  will  still  play  a 
most  important  part  in  field  work,  and 
almost  the  first  duty  of  a  signal  corps 
is  to  set  up  the  apparatus  and  establish 
communications  after  a  base  has  been 
chosen.  As  in  almost  every  other  phase 

of  army  life,  the  mule  has  a  very  im- 
portant duty  in  the  wireless  system,  for 

it  is  upon  his  sturdy  back  that  all  the 

apparatus  is  transported.  Eecent  im- 
provements, however,  have  reduced  the 

number  of  mules  required  to  three: 
One  carries  the  storage  batteries,  an.- 
other  the  operating  chest,  and  the  third 
the  extension  mast,  guys  and  attenna. 

Pearls  turned  yellow  by  long  wearing 
may  be  made  white  again  by  placing  in 
a  bag  with  wheat  bran  and  moving 
them  constantlv  over  a  coal  fire. 

The  biggest  cranberry  bog  in  the 
world  will  occupy  500  acres  in  Massa- 

chusetts and  will  be  artificially  irri- 

gated. 
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REMOVED  A  HILL  IN  THREE  YEARS 

A  manufacturing  con- 
cern in  Cleveland  needed 

more  room  in  which  to 
build  new  factories,  but 
a  hill  800  ft.  long,  500 
ft.  wide  and  100  ft.  high 
stood  in  the  way.  It  was 
decided  to  dig  away  the 
hill  and  a  big  steam 
shovel  has  now  finished 

the  job  after  working  for 
three  years.  The  shovel 
deposited  the  dirt  into 
small  cars  from  which  it 
was  dumped  into  scows 
on  the  river,  and  then  towed  five  miles 
out  into  the  lake  and  again  dumped. 

METAL  SHELL  FOR  BELL 

One  of  the  big  projectiles  intended 
for  the  mammoth  coast  defense  guns 
tested  at  Sandy  Hook,  exploded  while 
being  transported  thither.  The  metal 
shell  or  casing  was  but  little  injured, 
and  when  the  public  clock  at  the  fort 
gave  out,  the  shell  was  slung  up  and 
has  been  used  as  a  bell  ever  since. 

This  Machine  Dug  Away  a  Hill  800  Feet  Long 

The  sound  is  a  far  reaching  and  pe- 

culiar one,  quite  unlike  any  ship's  bell, 
and  is  produced  by  striking  the  shell 
with  a  piece  of  hard  wood  or  metal. 

The  bell  "pounder"  is  a  negro  80 
years  old  who  has  been  on  the  retired 
list  some  time  but  who  refuses  to  leave, 
or  allow  anyone  else  to  sound  the  bell. 

MECHANICAL  TRAIN  CALLER 

No  matter  how  large  a  depot  may  be, 
the  new  system  of  calling  the  departure 

Ringing  the  Bell 

Calls  Departure  of  Trains 

of  trains  announces  the  fact  simulta- 
neously in  every  part  of  the  building. 

The  instrument,  which  is  called  a 
telegmagnophone,  is  really  a  telephone 
with  one  transmitter  into  which  the 

caller  speaks,  and  a  large  number  of  re- 
ceivers connected  with  horns  for  mag- 
nifying the  sound.  It  is  the  intention 

to  place  the  receivers  in  all  the  various 
smoking,  restaurant  and  waiting  rooms 
where  passengers  congregate. 
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RAILROAD  SAVES  STARVING 
SHEEP 

To  Do  So  Abandons  All  Other  Traffic 

The  Queensland  downs  of  New 
South  Wales  are  the  richest  sheep  pas- 

tures in  the  world — except  when  one  of 
the  fearful  drouths  occur,  such  as  hap- 

Rescued  From  Famine 

pened  last  year.  At  that  time  sheep 
valued  at  $10,000,000  were  threatened 
with  utter  extinction.  Owners  were  in 

despair  and  appealed  to  the  Govern- 
ment for  help. 

A  narrow  gauge  steam  railway  trav- 
erses the  district,  and  was  used  in  sav- 

ing the  flocks.  For  weeks  other  traffic 
was  abandoned,  and  everything  in  the 
shape  of  a  car  was  pressed  into  service. 
As  there  was  water  at  one  end  of  the 
line,  wooden  tanks  were  built  as  fast  as 
possible,  placed  on  cars,  filled,  and  kept 
moving  constantly,  carrying  water  all 
along  the  line.  The  sheep  quickly 
learned  that  the  sound  of  a  locomotive 

whistle  meant  renewed  life,  and  hun- 
dreds were  killed  beneath  the  wheels  in 

their  irresistible  rush  for  the  water 

train.  Hundreds  of  tons  of  molasses 

and  sugar  cane  tops  were  shipped  in  to 
relieve  the  famine  until  the  herds  could 
be  removed. 

The  sheep  were  brought  out  of  the 
district  in  freight  cars  of  every  descrip- 

tion. Thousands  were  too  weak  to  walk 
and  had  to  be  lifted  aboard  by  men. 
Once  on  a  train  it  was  rushed  to  des- 

tinations where  there  were  water  and 
feed. 

During  the  few  months  of  drouth 
more  than  1,000,000  sheep,  7,000 
horses  and  6,600  cattle  were  carried  on 
the  little  road.  In  all  the  history  of 
railroading  there  never  was  an  instance 
where  a  line  was  given  up  to  work  of 
this  kind  exclusively  for  so  long  a 

period. 
MOUNTAIN   CLIMBING  SLED  IN 

SWITZERLAND 

There  has  been  introduced  in  the 

Swiss  mountains,  for  use  during  win- 
ter months,  a  mountain  climbing  sled, 

which  is  proving  as  convenient  as  the 
bicycle  on  level  ground.  The  sled  con- 

sists of  two  bobs  and  is  propelled  by 
pedals  and  gears  and  a  sharp  toothed 
wheel  which  is  forced  down  into  the 

hard  snow  of  a  path.  The  general  con- 
struction requires  no  detailed  explana- 

tion. Any  person  handy  with  tools  can 
build  one  out  of  two  worn  out  bicycles, 
and  for  use  on  frozen  rivers,  ponds  or 
lakes  it  will  be  found  capable  of  high 

speed. 

Propelled  Like  a  Bicycle 
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Photo  Courtesy  Curtiss  Mfg.  Co. 

The  above  illustration  shows  Capt.  T.  S.  Baldwin's  airship  starting  on  its  flight  near Hammondsport,  N.  Y.  The  gasbag  is  52  ft.  long  and  17  ft.  in  diameter.  The  frame  is  42  ft. 
long  and  3  ft.  high.  This  flight  lasted  30  minutes,  during  which  the  ship  rose  to  a  height 
of  3,000  ft.  and  maneuvered  successfully,  alighting  within  a  few  feet  of  the  starting  place. 
The  test  was  watched  by  prominent  officers  of  the  army. 

TYING  SACKS  WITH  WIRE LOOK-OUT  MAN  FOR  AUTOS 

Millers  are  finding  they  can  save 
time  by  tying  sacks  with  a  piece  of 
wire  instead  of 
twine.  The  Amer- 

ican Miller  tells 

how  to  do  the  ty- 
ing: 

"Wrap  the  wire around  the  mouth 
of  the  sack  twice, 
being  careful  to 
bring  the  second  wrap  so  as  to  be  be- 

low the  first,  in  order  to  prevent  slip- 
ping; then  twist  the  ends  of  the  wire 

twice,  cutting  the  wire  and  bending 
upward,  and  the  sack  is  tied.  This  can 
easily  and  quickly  be  done  with  the 
fingers  and  will  excel  all  other  ties  and 

is  easily  untied." 

"The  public  be/'  no  not    but 
"informed"  regarding  all  accidents 
hereafter.  That  is  the  latest  order  on 
the  Harriman  lines. 

Owners  of  motorcars  are  experienc- 
ing trouble  in  England,  owing  to  the 

many  sharp  turns  in  the  road  which  are 
concealed  by  tall  hedges.  The  effort 
to  have  the  hedges  cut  down  has  raised 

"Car  on  your  Starboard  Bow,  Sir" 

a  storm  of  protest.  The  editor  of 
Motor,  London,  facetiously  suggests  a 
look-out  man  on  the  car,  preferably  an 
old  sailor,  and  pictures  him  as  an- 

nouncing through  a  megaphone  "Car 
on  your  starboard  bow,  sir." 
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MAGAZINE  WRENCH 

For  rapid  work  in 
changing  tires  dur- 

ing an  automobile 
race  the  tool  illus- 

trated is  used  in 
France  The  tool  is 

nothing  more  than  a 
socket  wrench  with 

sufficient  length  to 
hold  the  number  of 

nuts  necessary  for 
one  rim  and  with  a 
shank  made  to  fit 

any  brace.  As  the 
nuts  are  received  one 

by  one  they  compress  a  helical  spring 
in  the  bottom,  and  are  retained  by  an 
automatic  spring  catch  at  the  side,  of 
the  tool.  Each  time  the  spring  catch 
is  released  a  nut  is  ready  for  service. 

BLIND  OPERATOR  EXPERT  TELE= 
GRAPHER 

Gilbert  McDonald,  of  Maunie,  111., 
occupies  a  unique  position  in  the  field 
of  telegraphy.  Blind  since  birth,  he 
has  nevertheless  so  perfected  himself  in 
the  art,  that  he  is  a  skilled  operator, 

and  is  thought  to  be  the  only  one  in  the 
world  in  active  service. 

When  he  was  12  years  old  he  com- 
menced to  study  the  telegraph.  His 

use  of  the  code  language  was  limited 
and  to  overcome  this  he  wrote  long 
lists  of  words  on  the  typewriter,  as 

they  came  over  the  wire.  In  the  even- 
ings his  sisters  would  teach  him  the 

meanings  of  these  words.  Thus  he  en- 
larged his  vocabulary  to  over  2,000 

words. 

McDonald  uses  the  typewriter  with 

dispatch,  and  when  working  the  tele- 
graph key  can  send  over  40  words  per 

minute,  using  either  hand.  He  is  as- 
sistant station  agent,  performing  the 

usual  duties  of  that  position  and  weigh- 
ing baggage  by  the  sense  of  touch.  He 

recently  refused  the  post  of  instructor 
of  telegraphy  at  the  Illinois  state  school 
for  the  blind. 

TILTING=BOARD  PUMP 

The  tilting-board  pump  is  a  familiar 
sight  in  those  parts  of  Bavaria  where 

Blind  Since  Birth,  Kxpert  Telegrapher 

Teeter=Totter  Pumps  the  Water 

irrigation  is  employed.  The  pumpers 
stand  face  to  face  holding  on  to  a 

cross  bar,  and  by  shifting  their  posi- 
tion, forward  and  back,  cause  the  pump 

rod  to  work  up  and  down.  The 
movement  should  be  regular  to  obtain 
the  best  results. 
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TRACTION  ENGINES  IN  AFRICAN  JUNGLES 

Worshiped  by  the  Natives  as  Fire=Gods— Great  Mining  Operations 

Impossible  without  these  Trackless  Trains 

Assembling  a  Traction  Engine  in  the  Jungle 

In  no  savage  land  has  such  a 
magical  change  been  wrought,  mechan- 

ically as  well  as  socially,  as  in  West 
Africa,  the  land  of  fevers,  wild  beasts, 
treacherous  natives — and  golden  reefs 
and  streams.  It  is  only  quite  recently 
that  King  Prempeh  sat  on  his  golden 
stool  in  Coomassie,  the  capital  of  Ash- 
antee,  and  paved  his  palace  yard  with 
human  skulls. 

He  massacred  with  every  circum- 
stance of  horror,  several  white  mission- 

aries and  traders,  and  the  British  sent 
an  expedition  against  him.  After  a 
long  and  costly  struggle,  the  blood- 

thirsty tyrant  was  overthrown  and  the 
whole  territory  of  Ashantee  thrown 
open  to  the  gold-seekers. 

Last  year  over  fifty  million  dollars' 
worth  of  bullion  and  dust  was  taken 

out  of  this  region  under  circumstances 
that  well  illustrate  the  romance  of  gold 
hunting.  Be  it  remembered  that  Ash- 

antee is  hundreds  of  miles  inland  from 

the  West  Coast  of  Africa,  and  Coomas- 
sie is  fenced  in  with  hundreds  of  miles 

of  pestiferous  jungles,  and  fever- 
haunted  swamps,  from  which  at  dusk 
rise  white  steamy  vapors,  laden  with 
death  for  the  white  man. 

But  the  greatest  problem  of  all  has 
been  that  of  transport.  Pioneers  saw 
that  every  little  forest  stream  fairly 
ran  with  gold,  and  it  seemed  such  an 
easy  matter  to  pick  up  a  fortune.  La- 

bor, however,  was  not  to  be  had,  for 
the- West  African  savage  is  lazier  than 
any  other,  doubtless  by  reason  of  the 
terrible  climate.  Soon  the  labor  ques- 

tion became  gravely  critical,  because 
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great  corporations  began  to  establish 
vast  and  costly  plants  in  Ashantee. 

The  wilderness  had  to  be  cleared  and 

kept  cleared.  For  in  these  luxuriant 
wilds  a  clearing  of  this  month  be- 

comes a  jungle  the  month  following. 
And  yet,  despite  all  adverse  conditions, 
West  Africa  grew  in  importance  as  a 
gold  producer.  The  greatest  problem 
of  all  was  the  question  of  transporting 
supplies  from  big  steamers  on  the  coast 
into  the  heart  of  this  most  difficult  of 

countries.  There  was  nothing  for  it, 
after  many  experiments  with  great 
trains  of  coolies  who  were  paid  fan- 

tastic wages,  but  to  import  broad- 
wheeled  traction  engines  which,  how- 

ever, had  to  be  built  in  convenient  sec- 
tions, so  that  they  might  be  borne 

through  the  tremendous  West  African 
forests  in  man-carried  loads. 

All  these  would  be  dumped  down 

near  the  great  mines,  and  then  put  to- 
gether by  natives  under  the  superin- 

tendence of  white  engineers.  The  first 

engine,  when  set  in  motion  was  wor- 
shiped as  a  god  for  hundreds  of  miles 

around,  mainly  by  reason  of  its  great 
strength.  Soon  passable  roads  were 
cut  through  the  wilderness  from  the 
coast,  and  big  trains  of  broad-wheeled 
wagons  passed  to  and  fro  carrying  ma- 

chinery, clothing,  tools,  provisions  and 
a  hundred  and  one  necessaries  for  the 
thousands  of  white  men  now  employed 
in  West  Africa's  interior. 

For  besides  gold  there  are  other 
treasures  in  the  shape  of  mahogany 
and  teak  forests,  not  to  mention  great 
deposits  of  tin.  The  traction  engines, 
therefore,  have  solved  the  problem  of 

West  Africa's  development  and  enabled 
many  struggling  properties  to  tide  over 
their  bad  days. 

NEW  TYPE  U.  S.  CRUISERS 

The  Birmingham  Immediately  after  Launching 

The  latest  type  of  United  States 

cruisers,  of  which  the  "Chester/'  "Sa- 
lem" and  "Birmingham"  are  under 

construction,  is  seen  in  the  illustration, 

which  shows  the  "Birmingham"  imme- 
diately after  launching.  These  sister 

ships  will  use  turbine  engines  and  are 
planned  to  be  the  fastest  in  our  Navy. 
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FIRE  DEPARTMENT  WORK  ON 
JULY  FOURTH 

Many  fire  departments  have  a  special 
call  assignment  for  companies  during 
the  24  hours  of  July  4th.  The  sys- 

tem has  been  a  success  where  it  has 

been  tried,  and  when  properly  planned 
and  executed  it  has  reduced  the  num- 

ber of  useless  runs,  besides  always 
keeping  heavily  populated  districts 
well  protected  with  reserve  companies. 

When  a  first  alarm  is  sounded,  only 
a  portion  of  the  usual  quota  of  engines 
respond  unless  the  commanding  officer 
rings  for  others.  A  second  call  brings 
the  remainder  of  the  companies  which 
ordinarily  would  respond  to  a  first 
alarm.  A  third  call  brings  the  teams 
which  usually  respond  to  a  second 
alarm ;  a  fourth  call  brings  the  third 
alarm  teams,  etc.  If  the  fire  grows 
to  large  proportions,  the  second  and 
sometimes  the  third  call  is  omitted, 
and  the  third  or  fourth  alarm,  as  the 
case  may  be,  sounded  direct. 

The  average  Fourth  of  July  fire  is 
usually  a  small  matter,  and  as  a  rule 
a  single  chemical  engine  is  sufficient  to 
extinguish  it.  The  alarm  system  de- 

scribed meets  the  emergency  with  one 
or  two  engines  and  saves  the  others 
from  unnecessary  hard  runs. 

SUPREMACY  OF  WHITE  BREAD 

White  bread  is  rapidly  becoming  the 
bread  of  the  entire  civilized  world,  and 
its  use  is  increasing  every  year.  Mill- 

ing, a  Liverpool  journal,  says: 
The  change  is  becoming  more  pro- 

nounced every  year,  but  as  the  wheat 
production  in  the  rye-consuming  coun- 

tries does  not  increase  pro  rata,  it  is 
throwing  more  demand  on  wheat  from 
other  growers.  In  the  Far  East  the 
tendency  to  replace  rice  by  wheat  is 
another  instance  of  the  triumph  of  the 
latter.  As  knowledge  grows  dietary 
customs  give  place  to  more  enlightened 
foods.  Growers  of  rice  and  rye  will 
become  wheat  producers,  but  probably 
not  as  fast  as  the  consumers  change 
from  one  to  the  other  food. 

GRAPHIC  ILLUSTRATION  OF  U.  S. 
WHEAT  CROP 

The  wheat  crop  of  the  United  States 
last  year  was  735,261,970  bu.,  a 
quantity  difficult  to  comprehend.  The 
Scientific  American  has  made  a 

graphic  illustration  of  this  by  an  im- 
aginary basket  792  ft.  in  diameter  at 

Wheat  Pile  980  Ft.  High 

the  bottom,  1,225  ft.  at  the  top,  and 
980  ft.  high;  or  about  as  high  as  the 
Eiffel  tower.  If  made  into  flour  a  bar- 

rel l,214i  ft.  high  and  962^  ft.  at  the 
widest  part  would  be  needed  to  hold  it. 

VERTICAL  SLIDING  WINDOW 
BLINDS 

A  novelty  in  the  construction  of 
window  blinds  for  residences  or  office 
buildings  comes  from  France.  The 
blind  is  composed    of   vertical  slats 

The  Shutters  Move  Sideways 

which  are  carried  on  two  horizontal 

rods,  and  open  and  close  by  sliding  to- 
ward or  from  the  middle  of  the  win- 
dow. The  slats  remain  in  the  position 

to  which  they  are  moved  leaving  an 
opening  of  any  desired  size. 
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MACHINE  RECORDS  ROUGH 
TRACK 

A  machine  which  when  carried  on 
a  locomotive  or  car  records  the  rough 
places  in  the  track  has  enabled  the 
Japanese  narrow  gauge  railroads  to 
increase  the  speed  of  trains  from  24 
to  35  miles  an  hour.    The  machine  is 

Pen  Picture  of  the  Jolts 

not  unlike  the  seismograph,  which  re- 
cords the  length  and  severity  of  earth- 

quakes. When  used  on  a  railroad  it 

records  the  place  and  "size"  of  the  jolt 
caused  by  bad  joints  in  the  rails  or 
other  uneven  conditions.  The  Japa- 

nese have  even  been  able  to  locate  soft 

ties  in  the  track,  which  had  escaped 
the  inspectors. 

These  instruments  are  very  expen- 
sive, being  made  at  only  one  place  in 

the  world,  and  then  only  on  special  or- 
der. In  size  it  is  only  10  by  12  by  18 

in.,  and  weighs  33  lb.  So  sensitive  is 
the  instrument  that  on  being  drawn 
across  an  apparently  smooth  floor,  it 
records  the  nailheads  and  knots  in  the 

wood.  The  record  is  made  on  a  sheet 

of  paper  which  unwinds  from  a  roll, 
and  is  written  with  ink  by  a  sapphire 
pointed  pen.  Several  of  the  recorders 
are  in  use  in  Europe  and  a  road  in 
this  country  has  ordered  one.  ♦    m  »  

CEMENT  AS  METAL  PRESERV= ATIVE 

The  preservative  qualities  of  cement 
have  been  well  demonstrated  in  mari- 

time work  during  the  past  few  months. 
The  larger  vessels  on  the  Pacific  coast 
have  a  coating  of  fine  cement  on  the 
inside  steel  plates  of  the  hull.  Lately 
a  number  of  these  steel-hulled  ships 
have  been  docked  for  repairs  and  the 
plates  torn  away.  It  was  found  in 
every  instance  that  where  a  plate  had 
received  a  cement  coating  it  was  as 
sound  and  bright  as  when  first  placed 
in  position. 

On  the  other  hand,  where  a  vessel 
had  not  been  coated,  the  steel  was 
pitted  and  corroded,  and  in  some  cases 
this  honey-combing  extended  clear 
through  the  plate.  The  effect  was 
further  noticed  on  vessels  which  were 

only  lined  on  the  inside.  The  outside 

half  of  the  steel  was  thoroughly  "rot- 
ted," while  the  inside,  protected  by 

cement,  was  as  bright  and  sound  as 
when  new. 

HANDSOME  CABIN  LAUNCH 

An  extremely  neat  cabin  launch  has 
been  placed  on  Lake  Chautauqua.  The 
forward  cabin  is  occupied  by  the  power 
plant  and  operator,  with  berth,  and 
other  conveniences  and  lockers  for 

supplies.  An  awning  with  side  cur- 
tains extends  to  the  main  cabin.  The 

cockpit  also  has  room  for  several 
chairs.    The  boat  is  45  ft.  long. 

k   n        ;EEE,iEES   ho  ©) 

A  Pleasing  Idea  in  Motor  Boat  Constiuction 
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ENLARGING  A  TUNNEL  IN  SCOTLAND 

While  Trains  Run  on  Time 

A  runnel  on  the  Caledonian  Rail- 
way, of  Scotland,  began  to  give  trouble 

on  account  of  the  roof  falling  in.  It 
was  constructed  55  years  ago  and  was 
driven  through  solid  rock.  Springs 
and  the  locomotive  gases  caused  the 
stone  to  decay,  greatly  endangering  the 
safety  of  trains. 

It  was  decided  to  remedy  this  by 
lining  the  tunnel  with  brick  and  at 
the  same  time  widen  it  from  24  ft.  to 
26  ft.  6  in.  This  was  a  difficult  task 
to  undertake  without  interfering  with 
traffic,  which  was  exceedingly  heavy, 

till  in  with  solid  masonry  to  a  height 
12  ft.  above  the  original  roof  line. 

As  the  workmen  tore  away  the  soft 
rock  it  was  deposited  along  the  track 
and  not  removed  until  Sunday,  as  traf- 

fic was  less  congested  at  that  time.  As 
the  rock  was  being  removed  a  supply 
of  brickwork  and  masonry  materials 
sufficient  for  the  next  week's  work  was 
brought  in.  Compressed  air  was  sup- 

plied to  the  shields  at  all  times  and 
the  tunnel  lighted  by  300  electric 
lamps.  The  total  cost  of  the  work  was 
between  $400,000  and  $500,000. 

The  Shields  that   Protected  Workmen  and  Trains 

some   200   trains   passing  each  day. 
First  the  double  track  system  was 

removed  and  a  single  track  run  through 
the  tunnel.  Narrow  gauge  lines  were 
laid  on  both  sides  of  the  main  road- 

bed, and  on  these  enormous  shields 
were  run  in  to  act  as  protectors  for 
the  workmen.  These  shields  conformed 

to  the  shape  of  the  tunnel,  as  shown 
in  the  illustration,  and  were  built  of 
steel  and  wood.  They  served  not  only 
to  protect  the  men,  but  supported  the 
roof  as  well  and  kept  the  main  line 
entirely  free  from  obstruction,  form- 

ing a  tunnel  within  a  tunnel. 
The  roof  and  sides  were  lined  with 

brick,  generally  six  courses  deep,  al- 
though in  some  places  where  the  rock 

was.  greatly  decayed  it  was  necessary  to 

LIFE  TINTS  FOR  THE  DEAD 

The  latest  accomplishment  in  mod- 
ern embalming  is  a  preparation  which 

when  mixed  with  the  embalming  fluid 
imparts  to  the  dead  body  what  is  said 
to  be  a  life-like  color.  By  using  the 
proper  quantity  according  to  the  age 
of  the  deceased  the  face  is  given  the 
rosy  hue  of  youth  or  the  less  pro- 

nounced color  of  adults.  The  prepara- 
tion is  non-poisonous,  and  renders  the 

body  firm  without  making  it  hard. 
 »  •  ♦  

A  new  hotel  which  is  being  built  in 
Paris  for  American  guests  will  include 
the  use  of  an  automobile  with  each 
suite  of  rooms. 
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UNIQUE  ADVERTISEMENT  OF  FISH  DEALERS 

An  original  and  in- 
teresting idea  has  been 

made  use  of  by  whole- 
sale fish  dealers  in  New 

York. 

With  the  compass 

points  as  a  circular 
border  the  leading  mar- 

ket fish  are  represented 
as  swimming  toward 
the  center,  in  which  is 
printed  the  name  of  the firm. 

With  the  name  of 
each  fish  is  also  given 
the  months  during 
which  it  is  to  be  had. 

When  you  purchase 
any  of  the  fish  named, 
in  other  months  of  the 

year,  the  chances  are 
you  are  getting  cold 
storage  and  not  freshly 

caught  fish. 

ELECTRIC  FAN  IN  THE  KITCHEN 

The  utility  of  the  electric  fan  is 
rapidly  being  extended  from  offices  to 
residences  and  from  the  summer 
months  to  the  entire  year. 

In  the  kitchen  of  residences  the  fan 

has  proved  even  more  welcome  than 
in  the  office  downtown  of  the  owner. 

With  a  medium-sized  fan,  the  position 
of  which  can  be  shifted  by  means  of 

Drying  Dishes  with  Fan 

a  few  feet  of  flexible  cord,  even  the 
hottest  kitchen  is  made  not  only  en- 

durable, but  actually  comfortable !  It 
is  a  time  and  labor  saver  also;  kettles, 
pans,  and  other  metal  utensils,  as  well 
as  knives,  forks  and  dishes,  can  be 
dried  without  wiping  by  placing  the 
articles  in  the  path  of  the  breeze. 
With  dishes  the  best  results  are  had 

by  using  racks  or  movable  shelves,  in 
which  the  dishes  are  placed  to  receive 
plenty  of  air.  When  one  side  is  dried 
it  is  only  the  work  of  a  moment  to 
reverse  them  and  expose  the  damp 
side. 

Where  quick  action  is  needed  in  the 
home  laundry,  hang  the  articles  on  a 
line  directly  in  front  of  a  fan  and 
they  will  be  dried  quicker  than  under 
ordinary  conditions  out  of  doors.  In 
the  sick  room  a  fan  is  far  better  than 

ice  for  cooling  purposes,  as  immediate 
results  are  had  and  no  dampness  is 
caused  as  with  melting  ice. 

The  electric  fan  is  going  to  become 
as  much  of  a  household  necessity  as 
the  electric  light. 
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JAPANESE    IMITATING  AMER1= 
CAN  PIANOS 

The  dreams  which  American  piano 
and  organ  manufacturers  have  had  of 
big  sales  in  the  far  East,  as  Western 
ideas  and  luxuries  increase,  have  had  a 

set-back.  The  Japs  are  making  mu- 
sical instruments  right  at  home,  with 

machinery  built  in  Japan,  and  which 
is  a  counterpart  of  the  best  machinery 
used  here.  They  now  recall  with  regre  t 
sundry  Japanese  workmen  whose  will- 

ingness to  work  led  them  to  volunteer 
to  do  anything  and  everything  around 
the.  factory,  and  whose  skill  made  them 
prize  employes. 

These  same  willing  workers,  pos- 
sessed of  valuable  secrets  of  manufac- 

ture, are  now  the  superintendents  of 
piano  and  organ  factories  in  Japan. 

MELTED  METAL  RAN  INTO  THE 
SEA 

Fire  recently  destroyed  a  cannery  at 
Bellingham  Bay,  Wash.,  and  $75,000 
worth  of  pig  tin,  solder  and  other 
metals  were  melted  and  ran  into  the 
sea.  It  is  hoped  a  portion  of  this 
metal  can  be  recovered,  but  it  will  have 
to  be  shipped  back  to  the  smelters  and 
go  through  a  refining  process  before  it 
can  be  used. 

OVERHEAD  WASHING  MACHINE 

An  overhead  washing  machine  is  a 
great  convenience  in  washing  vehicles. 

It  consists  of  a  galvanized  steel  track 
upon  which  a  roller,  mounted  upon  the 
end  of  a  Ions:  arm,  travels.    The  prin- 

liandy  Machine  for  Washing 

cipal  working  parts  are  of  brass,  and 
the  water-tight  joints  are  specially 
constructed  to  not  only  wear  well,  but 
to  prevent  leaking. 

A  COLD  WATER  GUN 

American  fire  departments  have  oc- 
casionally rendered  good  service  in 

dampening  the  ardor  of  a  mob,  but  in 
the  South  African  mines  the  scheme 

Shooting  Coolies  with  Water 

has  been  perfected  and  is  constantly 
in  readiness  for  use.    The  Illustrated 

London  News  says:    "The  water  gun, 
a  gigantic  fire  nozzle  traveling  on  a 
high  platform,  commands  the  whole 
compound;  and  when  a  row  begins 
among  the  coolies,  this  harmless  but 
effective  artillery  is  brought  into  play, 

always  with  excellent  effect/'  ♦  ♦  ♦  
LARGE  GAS  HOLDER  COLLAPSES 

A  large  gas  holder  at  Long  Beach, 
Cal.,  collapsed  and  700,000  cu.  ft.  of 
gas  escaped.  Nearby  workmen  were 
overcome  and  rescued  with  difficulty. 
The  gas  was  carried  on  the  wind  for 
miles  and  the  odor  hung  in  the  air  for 
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hours  after  the  accident.  The  collapse 
was  due  to  the  breaking  of  the  reinforc- 

ing bands  around  the  holder  which  had 
been  weakened  by  the  corrosive  action 
a[  the  moist,  salt-laden  sea  winds. 

SCREW  74  FEET  LONG 

A  remarkable  pair  of  screws  for 
shear  legs  was  turned  out  at  works 
near  Birmingham, 

Em 

Each  screw 

Enormous  Lathe— Cutting  Screw  74  Ft.  Long 

AUTOMOBILE  ENGINE  CLEANED 
WHILE  COASTING 

has  a  pitch  of  2  in.,  diameter  of  ll§ 
in.,  with  a  total  length  of  74  ft.  It 

When  coasting  a  hill  of  length,  open 
the  switch,  open  the  throttle  wide  and 
leave  in  the  clutch.  This  will  draw 

full  charges  of  carbureted  air  through 
the  cylinders  and  expel  the  unburned 

gases  from  the  muffler.  This  not  only- 
cools  the  engine,  says  Motor,  but  the 
spray  of  gasoline  has  a  cleansing  ac- 

tion on  the  valves  and  piston  which 
loosens  the  burnt  oil  binding  the  depos- 

its of  carbon  and  dirt.  Use  care  to 

always  retard  the  spark  fully  and  par- 
tially close  the  throttle  before  turning 

on  the  switch. 

ALUMINUM  TO  PREVENT  MER= 
CURY  POISONING 

An  Italian  inventor  has  discovered 

a  plan  whereby  the  disastrous  effects 
of  mercury  upon  metallurgical  work- 

men may  be  overcome.  He  has  found 
that  aluminum  has  a  strong  affinity  for 
mercury  and  he  proposes  furnishing 
the  laborers  with  light  aluminum  hel- 

mets, the  breathing  spaces  being  cov- 

ered with  a  fine  gauze  made '  of  alu- minum wire. 

The  new  ocean  liner  "President  Lin- 

coln" will  be  616  ft.  long,  with  ac- 
commodations for  3,750  passengers. Hydraulic  Forging  Machine 
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has  gun  metal  bearings  and  will  be 
used  in  100-ton  shear  legs.  One  of 
these  screws  is  shown  in  the  illustra- 

tion. At  these  works  forgings  up  to 
30  tons  are  machined  and  finished.  In 

forging,  the  German  hydraulic  press 
illustrated  is  used. 

MAKING 12,000  MATCHES  A 
MINUTE 

PLOWING  IN  A  SHIP'S  HOLD 

A  common,  everyday  farm  plow  was 
used  in  unloading  the  cargo  of  the 
"Amnion"  at  San  Francisco.  The 
entire  hold  was  filled  with  1,500  tons 
of  nitre,  which  had  frozen  into  one 
solid  mass  and  very  hard.  Explosives 
could  not  be  used,  and  picks  and 
shovels  were  too  slow.  As  a  joke  a 
bystander  suggested  they  better  use  a 

plow. 
The  captain,  however,  decided  to  try 

the  plan,  and  bought  a  good  sized  plow, 
and  by  means  of  block  and  tackle  and 
steam  winch  pulled  it  back  and  forth 
the  length  of  the  hold.  The  plow 
loosened  the  nitre  as  fast  as  a  big  gang 
could  shovel  it  into  the  steel  buckets. 

This  is  probably  the  only  instance  on 

record  where  a  ship's  cargo  was  dis- 
charged in  this  way. 

The  lowest  submarine  so  far  is  the 

"Octopus,"  which  stayed  down  39  min- utes in  215  ft.  of  water  off  Boston 

Light.  Although  the  pressure  at  that 
depth  was  enormous  it  did  not  leak. 

Twelve  thousand  a  minute,  or  7,200,- 
000  in  a  day  of  10  working  hours  is 
the  record  of  the  latest  machine  for 

making  matches.  The  whole  appa- 
ratus is  10  by  12  by  30  ft.  in  size, 

but  it  works  with  such  rapidity  that 
it  has  reduced  the  cost  of  production 
50%.  The  machine  is  entirely 
automatic  and  from  the  time  a  match 
enters  as  a  block  of  wood  until  it 

emerges,  ready  for  packing,  it  is  un- 
touched by  human  hands. 

Cork  pine  is  used  for  the  match  tim- 
ber and  it  is  purchased  in  2-in.  planks. 

These  are  well  seasoned,  cut  into  match 
lengths,  and  fed  into  the  machine  by 
means  of  a  block  conveyer.  The  blocks 
pass  under  a  battery  of  small  knives. 
These  knives  are  48  in  number  and 

each  one  gouges  clown  into  the 
wood  lengthwise  with  the  grain  and 
comes  up  bearing  a  match  splint. 
Every  knife  cuts  250  splints  a  minute, 
and  as  each  piece  of  wood  is  torn  away 
the  upper  end  is  forced  into  a  steel  bar 
which  has  a  number  of  perforations, 
each  slightly  smaller  than  the  match. 

The  bar,  which  securely  grips  the 

splint,  is  a  link  that  is  part  of  an  end- 
less belt  500  ft.  in  length  which  takes 

fifty  minutes  to  make  a  complete  cir- 
cuit.   This  belt  carries  the  matches 

Machines  that  Make  the  Boxes 
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The  Match  Machine 

through  a  paraffin  bath  shortly  after 
they  come  from  the  knives.  The  bath, 
or  dip,  makes  them  more  inflamma- 

ble. The  paraffin  is  kept  in  a  melted 
state  by  an  ingenious  contrivance 
which  drains  off  the  cooled  liquid  and 
adds  more  at  a  higher  temperature. 

The  greater  portion  of  the  matches 
made  now  are  of  the  noiseless  type; 
that  is,  they  have  two  tips.  This  tip- 

ping is  accomplished  by  two  rollers, 
the  phosphorus  friction  material  being 
put  on  by  one  and  the  chlorate  of 
potash  composition  by  the  other.  Both 
of  these  substances  are  kept  melted  in 
a  reservoir  and  the  rolls  revolve  in 

them  at  exactly  the  same  rate  of  speed 
that  the  conveying  belt  travels,  and  as 
the  match  wood  lightly  touches  the  roll 
it  is  tipped  with  a  small  quantity  of 
the  igniting  composition.  Considerable 
time  elapses  between  the  dips,  and  the 
belt  turns  in  various  positions  on  its 
journey  in  order  that  each  tip  may 
dry  to  a  regular  shape.  The  extreme 
length  of  the  belt  is  to  allow  the 
matches  to  become  thoroughly  dry  be- 

fore being  packed. 

Just  before  the  belt  completes  the 
circuit  each  completed  match  is  pushed 
from  its  holding  bar  by  pins  which  fit 
each  perforation  in  the  latter.  As  they 
fall  on  a  shelf  an  endless  chain  con- 

veys them  to  the  packing  table,  where 
they  are  placed  in  boxes,  wrapped  and 
sent  to  the  shipping  room.  Only  five 

packing  girls,  and  two  helpers,  are  re- 
quired to  tend  one  machine,  doing  the 

work  which  in  the  older  processes  re- 
quired twenty-five  persons  with  a  much 

smaller  output. 

In  the  old  style  of  match-making 
a  veneer  was  pared  from  a  basswood 
log.  This  was  cut  into  splints  17  in. 
long,  the  length  of  eight  matches.  A 
number  of  these  were  piled  in  a  veneer 
cutter  and  an  8-bladed  knife  making 
150  strokes  per  minute  divided  them 
into  sections.  The  matches  were  paraf- 

fined in  a  big  screen  drum  which 
dipped  in  a  huge  vat.  After  being 
dipped  they  were  straightened  by  one 
machine,  placed  in  dipping  plates  by 

another,  and  tipped  by  still  another  de- 
vice. 

The  operation  of  making  the  boxes 
is  one  that  is  almost  as  interesting  as 

making  the  match  itself.  The  box- 
board  comes  to  the  factory  in  large 
rolls  and  is  there  cut  into  sizes  required 
for  the  various  matches.  It  is  then 
fed  into  the  box  machine  and  is 

stamped  with  the  name  of  the  com- 
pany, cut.  to  shape,  and  folded.  The 

strip  of  sand  paper  on  each  side  is 
made  by  passing  a  glue  covered  roller 
along  the  box  and  then  throwing  sand 

up  against  it. Match-making  by  the  new  automatic 
machinery  has  already  effected  a  sav- 

ing to  the  consumer.  Where  formerly 
100  matches  were  sold  for  a  penny 

the  consumer  now  pays  only  five- 
eighths  of  a  cent  for  that  number. 

As  was  predicted  a  year  ago,  the 
craze  for  young  employes  is  beginning 
to  subside,  and  it  is  perceived  that  ex- 

perience and  reliability  are  better  than 
mere  youth.  The  age  limit  for  enter- 

ing the  employ  of  the  Pennsylvania 
railroad  has  been  raised  from  35  to  45 

years. 
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Compressed  Air  Plant  for  Working  Pneumatic  Tools  on  Indian  Locomotive 

THE  RAISING  OF  SUGAR  BEETS 

A  Vast  Industry  Waiting  for  Labor=Savin«;  Machinery 

Sugar  was  made  from  beets  one  hun- 
dred years  ago,  but  it  cost  as  much 

to  make  one  pound  then  as  the  grocer 
charges  for  15  lb.  now.  While  improved 
machinery  has  contributed  its  share  to 
this  reduction,  an  improved  beet  has 
done  more,  for  2,400  lb.  of  sugar  is 

raise  beets  indefinitely  without  destroy- 
ing the  land,  as  was  once  feared. 

A  sugar  beet  seed  is  really  five  to 
seven  seeds  in  one — there's  a  fortune 
for  a  machine  which  will  separate  these 
germs  without  crushing — hence  a  vast 
amount  of  hand  work  becomes  neces- 

Mechanical  Hoe  for  Working  Sugar  Beets 

against 
now  obtained  from  one  acre 
480  lb.  in  the  early  days. 

When  a  beet  sugar  factory  is  built 
it  means  increased  value  for  thousands 
of  acres  of  land ;  in  many  cases  an  ad- 

vance from  $10  to  $100  per  acre.  And 
this  is  permanent,  for  the  department 
of  agriculture  has  found  out  a  way  to 

sary  to  thin  beets  soon  after  they  come 

up.  Here's  a  chance  for  another  ma- chine. Then  there  are  from  two  to 
five  hoeings.  This,  too,  has  been  hard 
work,  although  a  new  machine  hoer  is 
being  tried.  This  queer  device  is 
mounted  on  high  wheels,  and  is  driven 

by 

me Several  steel 
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A  Portable  House 

shafts  hang  from  springs  and  universal 
joints  which  permit  movement  in  every 
direction.  The  lower  end  of  the  shaft 
has  a  steel  disc  which  revolves  rapidly. 

The  operators  guide  this  circular  tooth- 
less saw  where  it  will  do  the  most 

harm  to  the  weeds.  The  machine 
needs  improving. 

The  harvesting  includes  three  opera- 
tions, lifting,  pulling  and  topping.  A 

sort  of  plow  loosens  the  beet  but  it 
must  be  pulled  by  hand  and  the  tops 
cut  off.  Many  forms  of  beet  harvest- 

ers have  been  constructed,  but  none 
has  come  into  general  use.  The  cost 
of  hand  harvesting  is  from  $5  to  $8 
per  acre.  A  practical  harvester  will 
certainly  be  worked  out  before  many 
years.  When  harvested  the  beets  should 
be  hauled  at  once  to  the  factory,  or  to 
the  railroad  for  shipment.  At  the  fac- 

tory a  system  of  siloing  is  employed 
when  the  shipments  come  in  faster 
than  they  can  be  worked  up. 

The  effort  is  to  have  the  beet  raisers 

plant  at  different  times  to  spread  the 
harvest  time  out  as  long  as  possible. 
The  farmer  is  glad  to  join  in  this  be- 

cause of  the  large  amount  of  hand 
work  involved  at  certain  periods  of  the 

beet's  growth.  In  some  states  there 
are  colonies  of  experienced  beet  work- 

ers who  live  in  houses  on  wheels  and 
move  from  one  beet  farm  to  another. 

The?e  houses  will  accommodate  five 

people  and  cost  $75.  The  outfit  in- 
cludes a  laundry  stove,  cooking  uten- 

sils,   woven-wire    folding  cots,  mat- 

tresses and  blankets.  When  the  work 
for  one  farmer  is  finished  he  furnishes 
the  teams  to  draw  the  colony  to  the 
next  place  or  to  the  depot,  if  the  dis- 

tance requires  transportation  by  rail. 
The  industry  of  beet  raising  in  this 

country  is  a  large  and  growing  one. 
Last  year  the  crop  produced  312,900 
tons  of  sugar,  valued  at  $28,162,800. 
The  opportunities  for  the  invention 
and  improvement  of  labor-saving  de- 

vices in  this  field  are  unusually  invit- 
ing. The  average  cost  of  hand  labor 

at  present  required  on  each  acre  of 
beets  is  $20.  Suitable  machinery  if  it 
could  be  had,  would  reduce  this  figure 
at  least  one-half.  This  would  mean 
a  saving  on  the  year  past  of  $10  per 
acre  on  307,000  acres  or  $3,070,000. 
The  current  yearbook  of  the  Depart- 

ment of  Agriculture,  from  which  these 
facts  are  taken,  devotes  considerable 
space  to  beet  raising. 

VACUUM  PROCESS  FOR  CONCEN= 
TRATING  ORES 

The  new  vacuum  process  for  concen- 
tration of  ores  is  attracting  consider- 

able attention,  especially  as  the  ma- 
chinery is  so  simple  it  can  be  built  in 

almost  any  machine  shop,  and  in  oper- 
ation no  skilled  labor  is  required. 

Oil  and  acid  are  mixed  with  the 

flowing  pulp  of  crushed  ore  and  water 
as  it  comes  from  the  crushing  mill. 
The  oil  attaches  itself  to  the  minute 
portions  of  mineral,  but  has  no  effect 

Vacuum  Concentrator 
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upon  the  rocky  particles  or  gangue. 
The  whole  mixture  is  then  subjected  to 
a  pressure  less  than  the  atmosphere. 

When  the  vacuum  is  applied  the  air 
and  other  gases  dissolved  in  the  mill- 

ing water  are  liberated.  These  gases 
attach  themselves  to  the  greased  min- 

eral particles  and  rise  to  the  top,  car- 
rying the  ore  with  them  in  the  form 

of  a  rich  concentrate,  which  overflows 
into  a  pipe  leading  to  a  reservoir. 

The  rocky  particles  or  gangue  re- 
main at  the  bottom  and  are  thoroughly 

agitated  until  every  bubble  of  liberated 
gas  has  carried  its  bit  of  mineral  to 
the  surface.  They  are  then  discharged 
through  a  waste  pipe. 

The  Mining  World,  London,  says: 

"The  quantity  of  oil  and  acid  required 
is  not  the  same  for  all  ores,  but  usually 
amounts  to  not  more  than  a  few  pounds 
— say,  from  3  to  10  lb.  per  ton  of  ore 
treated." 
A  large  variety  of  oils  and  similar 

substances  have  been  tried  and  found 

suitable,  such  for  instance,  as  Cali- 
fornian  crude  oil,  Texas  crude  oil, 
Texas  residuum,  fuel  oil,  Eussian 
crude,  Borneo,  Sumatra,  and  similar 
cheap  oils,  tars,  blast  furnace  oils,  olive 
oil  residues,  oleic  acid,  kerosene,  a 
variety  of  light  oils  and  fish  oils.  The 
process  is  patented. 

Burglars  are  using  automobiles  for 

making  their  "visits"  and  carrying  off 
the  plunder. 

FARRAGUTS  FIRST  VESSEL  TO 
BE  SCRAPPED 

The  old  weather-scarred  frigate 
"Saratoga"  is  to  be  destroyed.  This 
was  Admiral  Farragut's  first  command, 
and  since  1889  it  has  been  the  training 
ship  for  the  Pennsylvania  Nautical 
School,  an  institution  maintained  by 
the  state  for  training  the  youth  of 
Pennsylvania  in  the  science  and  prac- 

tice of  navigation.  During  her  cruises 
the  "Saratoga"  has  visited  all  the 
prominent  continental  ports  and  places 
of  interest  in  the  world. 

Four  years  ago  it  was  necessary  to 
completely  overhaul  her  on  account  of 
the  terrific  storms  that  she  had  passed 
through.  On  the  last  cruise  out  six 
gales  were  encountered  in  thirteen 
days  and  it  required  every  effort  of  the 
youthful  crew  to  keep  the  old  vessel 
afloat.  When  it  was  finally  brought 
safe  to  shore,  the  naval  authorities 
found  that  it  would  require  too  much 
money  to  put  it  back  into  shape  again, 
so  determined  to  sell  it  for  old  junk. 
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KILLED  BY  CHARGED  FENCE 
WIRE 

Death  recently  came  to  a  ranchman 
of  Bellegrade,  Mont.,  in  an  unusual  and 
peculiar  form.  A  highly  charged  trans- 

mission wire,  which  crossed  his  ranch, 
became  broken  in  some  manner  and 
one  end  fell  across  a  barbed  wire  fence. 
The  ranchman,  not  knowing  of  the 
break,  attempted  to  crawl  through  the 
fence.  His  body  completed  a  circuit 
to  the  ground  and  he  was  instantly 
electrocuted.  His  wife  attempted  to 
remove  the  body  but  was  rendered 
senseless  by  the  shock  she  received. 
Neighbors  finally  removed  the  corpse, 
but  only  after  considerable  danger  to 
themselves. 

CUTTING  PILES  UNDER  WATER 

The  illustrations  show  a  complete  ap- 
paratus for  sawing  off  piles  as  deep  as 

24  ft.  below  the 

Jpffi  surface.  The  first 

«|||  is  a  pile  driver 

JOjSI  from  which  th
e 

^       J^^fl^       hammer  has  been 
*J  c.  [^J-j^  removed  and  the 

•  sawing  mechan- 
y^Z^vf  <  zX^.-Jj.  ism  has  been  sub- 

-;>-vX-->>!|  >:--2->?rj  stituted^  between 

'"^1^^'/ ̂ Ssm^  the  end  of  the saw-shaft  (Fig. 
—  "i-.W-x  2)  is  seen  a  loop 

by  which  it  can  be  raised  or  lowered. 
In  the  middle  is  a  drum  for  belt,  and 
just  below  it  appear  the  rollers,  which 
are  to  fasten  to  the  guides  to  keep  the 
belt  in  place.  A  spline  through  the 
whole  length  of  the  shaft  makes  the 

Shaft  with  Saw 

saw  readily  adjustable  to  any  depth 
within  its  range  and  also  takes  up  any 
vertical  motion  of  the  pile  driver  due 

to  motion  of  the  water.  The  shaft  is  3T76 
in.  diameter  and  counterbalanced  by 
the  timber  shown  in  Fig.  1.  For  most 
piles  a  42-in.  saw  is  sufficient,  and  10 
hp. ;  for  extra  large  piles,  a  48-in.  saw and  12  hp. 

CEMENT  BLOCKS  PRESERVE 
POLES 

To  prevent  deterioration  of  wooden 
poles  at  the  surface  of  the  ground, 

where  decay  usually 

begins,  a  French  in- ventor uses  a  pair  of 
cement  blocks.  These 
blocks  surround  the 

pole  and  extend  1  ft. 
into  the  ground. 

When  locked  in  position  cement  is 
poured  between  the  blocks  and  pole. 

 ♦  »  ♦  

MAKING  JEWELRY  AT  HOME 

Thousands  of  women  in  Massachu- 
setts and  Rhode  Island  are  earning  a 

tidy  sum  each  day  without  leaving 
their  homes.  The  unprecedented  de- 

mand for  all  grades  of  ornament  has 
caused  jewelry  manufacturers  to  resort 
to  every  expedient  to  supply  their  or- 

ders. The  practice  of  allowing  the 
women  to  take  home  work,  finish  it 
and  return  it  to  the  factory  has  grown 

up  and  is  now  one  of  the  most  exten- 
sive in  the  New  England  states. 

Much  of  the  work  is  simple  and  can 
be  done  by  hand;  for  example,  in  the 
manufacture  of  the  ring  or  chain 
purses  which  are  so  popular,  a  pair  of 
pliers  is  the  only  tool  used.  The  price 
for  making  one  of  these  varies  from 
50  cents,  for  the  small  ones,  to  $1.25 
for  the  larger  size.  A  fast  worker  can 
often  make  two  of  the  smaller  in  a 

da}'. Some  factories  have  installed  foot 

power  presses  in  the  houses  and  larger 
articles  are  made.  Work  is  delivered 
and  collected  weekly  or  oftener,  by  an 
agent  of  the  company. 
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SYDNEY,  N.  S.  W.,  STOPS  A  BIQ  RIVER 

And  Diverts  Its  Waters  to  City  Use 

Great  Dam  and  Reservoir 

Sydney,  New  South  Wales,  is  a  great 
consumer  of  water,  and  at  intervals 
during  its  century  of  growth  has 
reached  out  first  for  small  streams, 
then  lakes  and  small  rivers,  and  now 
the  entire  flow  of  the  Cataract  river. 

The  river  has  been  brought  to  an  ab- 
rupt stop  in  its  course  by  the  con- 

struction of  a  great  concrete  dam  811 
ft.  long  and  192  ft.  high.    The  dam  is 

158  ft.  wide  at  the  base  and  16J  ft. 
at  the  top  and  stores  up  the  flood 
waters  in  a  reservoir  150  ft.  deep,  cov- 

ering 2,200  acres,  and  containing  21 
billion  gallons  of  water.  The  work, 
which  was  done  by  the  government,  oc- 

cupied two  years,  cost  $1,500,000  and 
was  accomplished  with  machinery 
brought  from  the  United  States  and 
England. 

HORSESHOES  MADE  OF  ASBESTOS 

Visitors  to  the  volcano  of  Kilauea, 
on  the  island  of  Hawaii,  generally  ride 
on  horseback,  and  in  crossing  what  is 

known  as  the  "pit,"  the  horses  suffer 
much  from  the  great  heat.  The  earth 
is  so  hot  that  the  hoofs  of  the  horses 
are  not  infrequently  scorched.  As  some 
protection  became  very  necessary,  a 
clever  blacksmith  in  Honolulu  has  re- 

cently devised  a  very  successful  method 
by  which  asbestos  may  be  used. 

The  idea  is  to  provide  the  hoofs  of 
the  horses  with  an  asbestos  covering 
much  after  the  fashion  of  the  outer 
shield  of  iron-studded  leather  or  can- 

vas over  the  automobile  tires.  These 

hoof  shields  may  be  put  on  and  re- 
moved at  pleasure. 
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The  New  Hamburg  Liner  "President  Lincoln" 

RAILROAD  CROSSES  A  MUD 
DESERT 

Eailroads  are  sometimes  built  under 

very  peculiar  conditions.  This  is  the 
"case  with  the  Western  Pacific  Trans- 

continental line  that  is  being  construct- 
ed from  Salt  Lake  City  to  San  Fran- 

cisco. The  line  runs  38  miles  through 
a  stretch  of  the  Utah  desert,  where 
nothing  but  soft  alkali  mud  is  to  be 
found.  This  "mud  desert"  seems  to 
have  no  bottom  and  it  was  exceedingly 
difficult  to  secure  a  satisfactory  foot- 

ing for  the  roadbed. 
The  trouble  was  solved  by  a  founda- 

tion made  of  heavy  planking  laid 
checker-board  fashion.  Temporary 
tracks  were  laid  on  this  and  ballast 
trains  distributed  their  load  upon  the 
wooden  base.   The  rails  were  raised,  as 

the  depth  of  the  ballast  increased,  un- 
til the  proper  grade  was  reached.  The 

roadbed  was  then  covered  with  cement 

and  gravel,  which  formed  a  hard  level 
surface  for  the  tracks.  The  filling  and 
mud  of  the  desert  practically  excludes 
the  air  from  the  planking  and  insures 
it  against  decay  for  a  long  period  of 

years. COLONIAL  WALL  PAPER  REVIVED 

The  wall  papers  brought  from  Na- 
ples a  full  century  ago  still  remain 

with  colors  so  fresh  they  promise  to 
endure  another  hundred  years,  in  many 
New  England  homes.  So  attractive 
are  these  quaint  designs  that  wall  pa- 

per makers  are  now  busy  copying  them 
for  20th  century  residences.  The  de- 

signs are  largely  landscape  scenes. 

Tinted  Shingles  Are  Now  Made  of  Cement 
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Triumphal  arch  of  great  magnificence  erected  for  the  installation  ceremonies  of  Prince 
Ranjitsinhjir  the  Jam  of  Newanager.  The  elephants  were  covered  with  costly  tapestries, 
ornamented  with  gold  and  illuminated  at  night  with  hundreds  of  electric  lights.  The  Jam 
rode  through  the  arch  in  a  silver  carriage,  wearing  a  red  robe  prepared  for  the  occasion 
and  destroyed  immediately  afterwards.  The  throne  and  canopy  are  of  solid  gold.  During 
the  ritual  the  Jam  is  required  to  hold  a  cocoanut  in  his  hand. 

LARGEST  GASOLINE  PASSENGER 
LAUNCH  IN  THE  WORLD 

What  is  believed  to  be  the  largest 
gasoline  passenger  launch  in  the  world, 
says  the  Journal  of  Electricity,  has 
been  in  regular  service  since  January 
1st,  plying  between  San  Pedro  harbor 
and  San  Diego,  Cal.  The  vessel  is  140 
ft.  long,  22  ft.  beam,  with  a  draft  of 
10  ft.  It  carries  256  gross  tons  of 

cargo,  and  260  passengers  at  an  aver- 
age speed  of  14  knots  per  hour.  The 

equipment  consists  of  two  300-hp.  6- 
cylinder  engines,  which  drive  twin 
screws.  It  is  said  that  the  engines 
have  never  stopped  for  repairs  since 
their  first  alignment. 

 »  ♦  ♦  

GYROSCOPE  WILL  NOT  EFFECT 
SHIP'S  STABILITY 

One  of  our  subscribers  explains  why 
the  vessel  used  by  Sir  Henry  Bessemer 

and  described  in  the  article,  "Cars  Bal- 
anced on  a  Single  Kail/'  of  the  July 

issue,  would  not  maintain  itself  in  a 
horizontal  plane  when  fitted  with  a 
gyroscope : 

A  train  of  cars,  such  as  Mr.  Bren- 
nan's  monorail  type,  have  the  wheels 
fixed  so  they  cannot  move  to  the  right 
or  left.  As  a  result  the  center  of 

gravity  of  the  car  will  swing  in  an  arc 
about  the  point  of  support.    An  ideal 

condition  for  a  gyroscope  is  the  result, 
in  fact,  this  is  one  of  the  principles  of 
that  mysterious  apparatus. 

The  centrifugal  force  of  the  spinning 

wheel  in  a  gyroscope  applies  its  bal- 
ancing force  to  the  axle  points,  whether 

it  be  a  pin  point  or  set  in  a  bearing  at- 
tached solid  to  some  other  point.  So, 

in  the  case  of  the  single  rail  car,  the 
double  flange  wheel  at  the  point  where 
it  touches  the  rail  takes  the  same  place 
as  the  point  that  touches  the  floor  in 
the  toy  top. 

When  the  car  is  in  a  side  wind,  as 
shown  in  Fig.  1,  the  single  rail,  A, 
makes  a  solid  point  for  the  gyroscope 
to  apply  its  balancing  force.  When  a 
vessel  is  tossed  about,  or  a  side  wind 

strikes  it,  the  gyroscope's  balancing 
effect  is  lost,  as  the  keel  of  the  vessel 

has  no  fixed  bearing  and  moves  as  well 

as  the  top,  as  is  shown  in  Fig.  2. — Con- 
tributed by  W.  A.  Waller,  Lees  Sum- 

mit, Mo. 
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FIFTY   MILLION   GALLON  CEN= 
TRIFUGAL  PUMP 

Two  big  centrifugal  pumps  have 
been  built  recently  to  irrigate  rice  fields 
in  Southwest  Texas.    Each  has  a  daily 

Daily  Capacity,  50,500,000  Gal. 

capacity  of  50,500,000  gal.,  or  35,000 
gal.  per  minute.  The  impellers  are  so 
heavy  no  fly-wheel  is  required. 

The  water  is  drawn  into  the  pump 
at  the  horizontal  shaft  and  discharged 
through  36-in.  nozzles.  Note,  in  the 
accompanying  illustration,  the  peculiar 
ribbed  construction  of  the  pump  cas- 

ings which  gives  great  rigidity  and 
strength. 

A  few  years  ago  all  the  passenger 
cars  on  the  New  South  Wales  railroads 
had  bars  across  the  windows  to  prevent 
the  passengers  from  putting  their 
heads  out.  The  passengers  rebelled  at 
the  risk  of  being  caged  in  a  wreck, 
and  the  bars  have  been  removed. 

There  are  10,460  saw  mills  in  the 
United  States.  Pennsylvania  has  the 
largest  number — 714. 

A  MYSTERIOUS  ISLAND 

Denver  Island  is,  at  this  writing,  one 
of  the  San  J uan  group  in  Puget  Sound, 
and  was  an  extremely  beautiful  piece 
of  land.  A  hustling  real  estate  man 
sold  it  to  Charles  L.  Tutt,  a  wealthy 
Colorado  miner,  who  intended  to  erect 
a  summer  home  in  the  midst  of  a 
beautiful  park.  When  Tutt  went  to 

examine  his  purchase  it  wasn't  there. 
He  insisted  he  had  been  swindled,  but 
witnesses  were  produced  who  swore  it 
was  formerly  at  the  location  stated. 
Tutt  wanted  his  island — where  was  it? 

Investigation  proved  it  had  com- 
pletely sunk  beneath  the  water  during 

the  San  Francisco  earthquake,  leaving 
several  acres  of  water  but  no  land. 

Eecently  the  owner  received  notice 
that  his  island  had  come  up  again  and 
he  lost  no  time  in  getting  there.  The 
trees  and  foliage  were  all  dead  and 
slime  covered  the  surface  once  green 
with  grass,  but  Tutt  had  recovered  his 
property  and  promptly  christened  it 
Denver  Island. 

FISH  SOAP  HARMS  NICKLE- 
PLATE 

Fish  soap  as  a  cleansing  medium  is 
gradually  being  replaced  by  other  more 
satisfactory  materials,  says  the  Brass 
World.  A  number  of  cases  are  known 
where  the  use  of  it  has  been  the  di- 

rect cause  of  nickel  deposits  peeling away. 

In  one  instance  it  was  found  that 
the  deposit  came  off  notwithstanding 
all  efforts  to  make  it  stick.  The  piece 
which  was  to  be  plated  was  first  buffed 
and  then  soaked  in  a  fish  soap  solu- 

tion to  remove  the  dirt  collected  in 

the  corners.  After  soaking,  it  went  di- 
rect to  the  plating  bath  without  addi- 

tional cleansing.  As  a  result  an  ex- 
tremely minute  film  of  fish  oil  entirely 

covered  the  work  and  prevented  the 
nickel  from  closely  adhering  to  it.  Af- 

ter the  trouble  was  discovered  and  this 

film  removed  by  placing  the  article  in 
another  bath,  the  peeling  of  the  deposit 
entirely  stopped. 
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To  Reverse  a  Chain  Drive A  Lawn  Mower  Feed  Cutter 

Sometimes  it  is 
necessary  to  run  a 
shaft  in  the  oppo- 

site direction  from 

the  drive  shaft,  us- 
ing sprockets  and 

chain  transmission. 

A  simple  arrange- 
ment of  the  sprock- 

ets as  shown  in  the 

accompanying  cut 
will  give  this  re- 

sult, says  American 
Miller.  In  driving 
some  elevators  one 

extra  sprocket 
wheel,  E,  was  added,  which  caused 
the  sprocket  wheel  D  on  the  shaft  to 
be  driven  to  turn  in  the  opposite  direc- 

tion from  the  sprocket  wheel  M,  on 
the  main  shaft. 

Extra  Seat  Attachment  for  a 
Bicycle 

When  your  lawn  mower  is  not  other- 
wise needed,  clamp  it  to  a  post  with 

cutting  knives  upward  and  build  a  box 
to  tit  up  close  to  the  cutting  edge,  as 
shown  in  cut.  A  belt  wheel  to  drive  the 

mower  may  be  placed  on  both  ends  of 

.  Cutting  Feed  with  Lawn  Mower 

the  shaft,  but  one  will  do,  with  a  crank 
to  turn  it.  Feed  the  material  at  an 

angle. 

A  Novel  Cooling  Device 

Take  an  old  bicycle  front  fork  and 
fit  it  on  the  rear  axle  of  the  bicycle 
outside  the  frame  braces.  For  a  brace 

to  hold  the  seat  in  position  I  used  a 
heavy  piece  of  wire,  as  shown  in  the 
illustration.  A  seat  and  seat  post  were 
fitted  in  the  fork  just  the  same  as  in 
the  bicycle  frame. — Contributed  by 
Eandolf  W.  Seaman,  Brooklyn,  N.  Y. 

A  simple  but  effective  method  of  se- 
curing a  cool  atmosphere  in  a  certain 

basement,  which  is  used  for  the  stor- 
age of  wine,  has  been  adopted  by  the 

proprietor. A  substantial 
barrel  is  placed 
on  top  of  a 
water-tight  box 
of  sufficient  ca- 

pacity to  ac- commodate the 

drip  from  the 
melting  ice, 
and  three  or 
four  hundred 

Showing  Extra  Seat  Attached 

pounds  of  ice  are  placed  inside  of  the 
barrel.  The  latter  is  provided  with  a 
couple  of  auger  holes  in  the  bottom,  to 
permit  the  escape  of  water,  and  a  small 
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opening  measuring  about  8  in.  square 
is  cut  in  the  side  of  the  barrel,  just 
high  enough  from  the  bottom  to  come 
directly  opposite  the  blades  of  an  ordi- 

nary 12-in.  electric  fan,  supported  on  a 
shelf  across  the  box.  When  in  opera- 

tion the  fan  draws  a  current  of  air 

down  through  the  open  top  of  the  bar- 
rel and  out  through  the  square  open- 

ing. The  fan  blows  this  chilled  air 
through  the  basement  and  maintains  a 
constant  circulation,  says  the  Electric 
City.  The  barrel  is  filled  with  ice 
once  a  day,  and  the  result  secured  is 
satisfactory,  the  temperature  of  the 

basement  being  from  20  to  40°  lower than  that  of  the  outside  air. 

Illuminating  a  Gauge  Glass 

A  Kink  for  the  Shaper 

To  shape  a  punch  and  leave  a  shoul- 
der, set  the  work  in  the  shaper  vise 

with  face  outward  and  set  stroke  of 

Shaping  a  Punch 

the  machine  as  shown  by  line  at  A, 
Fig.  2.  When  one  cut  has  been  taken 
and  tool  lowered  for  the  next  it  will 

not  begin  to  start  the  second  cut  until 
it  reaches  the  point  B,  Fig.  3.  Fig.  1 
shows  end  view  of  the  punch  com- 

pleted. This  is  a  good  kink  for  those 
that  do  not  possess  a  milling  machine. 
—Contributed  by  Arthur  Benson,  Chi- 

cago, 111.  ♦  •  ♦  

The  ink  of  any  steel  engraving,  no 
matter  how  old,  will  smear  if  exposed 
to  the  slightest  friction. 

8-cp. 

side 

light 

A  method  used 

by  a  writer  in 
The  Engineer for  lighting  up 

a  gauge  glass  is shown  in  the 
sketch. 

A  tin  tube  3 
in.  in  diameter 
and  12  in.  long, 

having  a  slot  f 
in.  wide  by  8  in. 

long  in  the  side next  to  the  gauge 

glass,  is  used.  An 
incandescent  lamp  is  placed  in- 
the  tube  and  throws  a  powerful 
on  the  glass  only. 

Water  Supply  System 

The  accompanying  sketch  shows  the 
plan  of  a  water  system  I  have  used  for 
the  past  two  years  which  has  given  good 
satisfaction. 

I  can  pump  cold  water  to  the  reser- 
voir on  the  stove,  hot  water  from  the 

reservoir  to  the  bath  tub  or  cold  water 
from  the  cistern  to  the  bath  tub.  Two 

globe  valves  are  placed  in  the  pipe  as 
shown  at  A.  One  check  valve  is  used 

at  B. — Contributed  by  Laurice  E.  Fry, 
Mt.  Sterling,  111. 

Convenient  Water  Supply 
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Repairing  Plaster  Casts A  Wooden  Boiler 

The  following  method  for  repairing 
plaster  casts  of  all  kinds  has  been 
tested  by  years  of  use.  Coat  the 
broken  surfaces  with  thick  shellac  and 

expose  immediately  to  alcohol  flame 
until  the  alcohol  in  the  shellac  is  near- 

ly all  burned  out.  Then  apply  the 
broken  parts  accurately  to  each  other 
with  slight  pressure  for  a  few  minutes. 
— Contributed  by  Dr.  C.  E.  Fraser,  Jr., 
Eome,  N.  Y. 

Adjustable  Hand  Gauge 

For  large  duplicate  work  or  to  use 
in  connection  with  turning  blanks  for 
twist  drills  or  any  large  cylindrical 
work  a  gauge  can  be  made  amply  large 

Gauges  Work  up  to  3}4  In.  Diameter 

enough  to  take  this  work  in  and  be  ad- 
justable to  the  smaller  sizes  as  shown 

in  the  accompanying  cut.  The  main 
frame  is  made  of  cast  iron,  using  |-in. 
cold  rolled  steel  with  about  20  threads 
to  the  inch  for  screws.  On  the  longer 
screw  fasten  a  milled  head  and  place  a 
lock  nut  between  head  and  frame. 

While  the  gauge  may  be  of  any  suitable 
size  the  one  I  made  will  gauge  work  up 
to  H  in.  in  diameter. — Contributed  by 
S.  H.  Heller,  723  Grant  St.,  Akron,  0. 

Deodorized  Glue 

One  authority  recommends  the  use 
of  a  teaspoonful  of  saltpeter  to  a  pot 
of  glue  as  a  deodorizer,  says  Wood 
Craft.  It  is  further  claimed  that  it 

helps  the  glue  to  dry  faster  and  be- 
come harder,  nor  is  the  strength  and 

tenacity  impaired  in  any  way. 

This  is  a  novel  way  of  using  a  wooden 
keg  for  a  steam  boiler.  While  it  may 
seem  absurd,  I  have  one  in  good  work- 

ing order,  says  a  correspondent  in  En- 
gineers7 Eeview. 

I  took  a  beer  keg  and  ran  a  *-m.  pipe 
out  about  3  ft.  and  bent  it  to  return, 

Keg  Used  as  Steam  Boiler 

as  shown  in  the  illustration.  This  pipe 
was  shoved  into  the  kitchen  stove  which 

generated  the  steam.  We  ran  a  $-hp. 
engine  attached  to  a  small  grindstone 

which  was  used  to  sharpen  mowing- 
machine  knives  on  and  it  saved  many 
a  blistered  palm. 

While  this  was  boys'  work,  it  was 
more  practical  than  many  would  think. 
The  boiler  was  equipped  with  safety 
valve  having  an  iron  weight.  Between 
the  boiler  and  the  stove  a  partition  of 
asbestos  was  put  in  place  to  protect  the 
boiler. 

Charging  Small  Storage  Batteries 

A  simple  way  to  charge  storage  bat- 
teries such  as  are  used  in  automobiles 

8  B 

■5J 

Wiring  Diagram  for  Charging  Batteries 

and  for  small  electric  motors  is  shown 
in  the  sketch.  From  the  main  wires,  M, 
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conned  through  a  cut-out  C,  then  to  a 
switch,  S.  A  number  of  lamp  sockets,  L, 
are  connected  in  parallel  so  that  any 
amount  of  charging  current  can  be  ob- 

tained by  inserting  one  or  more  16-cp. 
lamps,  says  a  correspondent  of  The 
Practical  Engineer.  If  only  -J  ampere  is 
required,  insert  one  lamp;  if  two  am- 

peres is  required,  insert  four  lamps,  and 
so  on. 

The  conveyer  can  be  made  any  length 
and  size  to  suit  the  purpose.  The  shaft 
can  be  made  of  steam  pipe.  Fasten  the 
rope  with  a  crooked  hook  and  nut.  It 
will  stay  tight. 

A  Substitute  for  Back  Plaster 

Screwing  Flanges  on  Pipe 

In  the  construction  of  buildings  it  is 
always  desirable  to  have  a  dead-air 
space  in  the  walls,  which  is  usually  ob- 

tained by  putting  in  back  plaster.  A 

In  our  August  number 
we  described  and  illus- 

trated "Screwing  Flanges 
on  Large  Pipe."  The 
following  is  even  a  bet- 

ter plan:  It  is  unneces- 
sary to  tie  the  handle  of 

the  chain  tongs  to  a  post. 

The  practical  way  to  ar- 
range the  pipe  and  tongs 

would  be  to  place  the 
tongs  as  shown  in  Fig.  1, 
so  that  they  will  hold  the  pipe  from 
turning,  and  then  allow  the  handle  of 
the  tongs  to  rest  on  the  floor,  using  the 
timber  to  turn  the  flange,  says  a  cor- 

respondent in  the  Metal  Worker. 
Another  way  would  be  to  allow  the 

end  of  the  plank  to  rest  on  the  floor, 
and  the  workmen  could  use  the  tongs 
to  turn  the  pipe  into  the  flange,  the 
flange  being  held  stationary  by  the 
timber,  as  in  Fig.  2. 

\z  Hand  or  weight 

/T^Weight 

^^^^^^ 

Use  a  Timber  to  Turn  the  Flanges 

good  heavy  paper  that  is  tough  enough 
not  to  tear  easily  will  serve  the  purpose 
just  as  well.  Two  ways  are  shown  how 
this  may  be  done.  To  use  32-in.  pa- 

per and  put  it  on  vertically,  as  in  Fig. 
1,  will  cover  two  spaces.  All  laps  should 

A  Rope  Conveyer 

A  temporary  conveyer  which  can  be 
used  in  some  cases  by  millers,  especially 
in  experimental  work,  when  a  regular 
conveyer  is  not  at  hand,  is  shown  in  the 

Conveyer  May  Be  Any  Length  and  Size 

accompanying  sketch.  This  simple  way 
of  making  a  conveyer  is  quick  and  will 
answer  every  purpose  until  a  better  one 
takes  its  place,  says  American  Miller. 

Two  Tested  Methods 

be  on  solid  bearings,  says  American 
Carpenter  and  Builder.  Then  strip 
with  g-in.  pieces  and  put  on  the  sheath- 

ing S  in  the  usual  manner.  Fig.  2 
shows  another  plan,  but  is  not  so  good, 
as  the  paper,  P,  must  be  cut  to  fit  the 

spaces. 

Clean  soiled  playing  cards  by  rub- 
bing with  soft  rag  dipped  in  a  very 

little  camphor  solution. 
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A  Device  for  Spacing  Holes  in  a  Belt 

Use  for  a  handle  a  piece  of  metal  to 
which  is  soldered  spring  wire  fingers, 
as  shown  in  cut  at  A.    These  fingers 

A 

(^■jjri'jji'i'i 

B  ̂ ^=;=:^======
==, 

V 

Can  Be  Set  for  Any  Width  Belt 

pass  through  a  sliding  gauge,  B,  and 
can  almost  instantly  be  set  for  any 
width  belt  by  the  thumb  nut,  C,  and 
scale  marked  on  the  handle.  When 
set  the  fingers  are  at  equal  distances 
and  are  ready  to  be  struck  lightly  or 
drawn  over  belt  for  marking.  The 
ends  of  the  fingers  are  turned  down  and 
sharpened,  as  shown  at  D,  to  give  a 
point  for  marking. 

Smoking  Meat  without  Smoke  House 

A  novel  way  of  smoking  meat  with- 
out a  smoke  house  is  shown  in  the 

sketch.  Take  a  box  about  4  ft.  high 
and  2  or  3  ft.  wide  and  remove  both 

ends.  Dig  a  hole  in  the  ground  about 
ft.  deep  and  from  this  hole  dig  a 

trench  the  length  of  a  stove  pipe  and 
8  in.  deep.  At  the  other  end  of  the 
trench  dig  a  small  hole  and  place  over 
it  the  box.  Put  a  joint  of  old  stove- 

pipe in  the  trench  and  cover  it  up,  and 
bank  up  the  box  with  earth,  says  the 
Dakota  Farmer.  Make  a  cover  for  the 

large  hole  from  a  piece  of  tin  or  an  old 
stovepipe  uncoupled  and  flattened  out. 
After  the  meat  has  been  in  the  brine 

about  two  weeks  take  it  out  and  put  it 
in  a  tub  of  cold  water  for  a  day  and 
night  and  then  it  is  ready  to  place  in 
the  box.  A  fire  made  out  of  a  few 

cobs  in  the  large  hole  will  do  the  work 
equal  to  a  smoke  house. 

Repairing  a  Broken  Cylinder 

An  engine  cylinder  that  was  cast  to 
the  main  frame  as  shown  in  cut  was 
broken  at  the  point  A  right  on  top  of 
the  port,  where  the  metal  was  so  thin 
that  it  could  not  be  repaired  by  putting 
on  a  patch.  A  cylinder  head  was  cast 
with  an  extension,  B,  and  by  using 
some  long  stud  bolts  that  screwed  into 
the  steam  chest  the  crack  was  closed 

How  the  Crack  Was  Closed 

and  made  the  cvlinder  as  good  as  new. 
—Contributed  by  C.  R.  McGahey. 

How  to  Make  a  Special  Divided  Rule 

Take  a  piece  of 
paper  and  lay  out 
as  many  equal  di- 

visions as  you  wish 
the  inch  to  have, 

making  at  point  A 
less  than  an  inch 
and  at  point  B 
more  than  an  inch 
in  width.  Draw 
lines  between  each 

corresponding  point  and  with  a  rule 
find  the  width  of  an  inch  and  cut  the 

paper  at  this  point. — Contributed  by 
Allen  Casey,  Windsor,  Conn. 

Iron  and  steel  may  be  cleaned  of 
grease  or  paint  by  boiling  in  a  solution 
of  J  lb.  caustic  soda  to  1  gal.  of  water. 
Mixture  can  be  used  several  times. 
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Quickly  Made  Counter=Bore 

Use  a  piece  of  round  stock,  as  shown 
in  cut  at  A,  that  will  fit  the  hole  in 

the  work,  C,  and- 
place  in  the  drill 
chuck.  Take  a  piece 
of  square  tool  steel, 
B,  the  size  of  which 
is  to  be  determined 

by  the  hole  wanted, 
and  clamp  to  the  side 
of  the  round  stock 
with  two  lathe  dogs, 
as  shown.  The  end 
of  the  tool  steel,  B, 
must  be  ground  with 
clearance.  This  not 

only  makes  a  coun- 
ter-bore but  serves  to 

dress  the  work 
around  a  bolt  hole  to  form  a  level  seat 
for  the  bolt  head  and  nut. — Contributed 
by  Charles  W.  Partridge,  New  Haven, 
Conn. 

Bending  Angle  Iron 

To  accomplish  the  bending  of  a  con- 
siderable number  of  angle  irons  rang- 

ing from  2  by  2  in.  to  6  by  6  in.,  and 
to  a  radii  ranging  from  18  in.  to  10  ft., 
some  cast-iron  plates  were  made  2  in. 
thick  and  about  3  ft.  long,  says  a  cor- 

respondent in  the  Blacksmith  and 
Wheelwright.  Three  plates  were  found 
all  that  were  necessary,  and  they  were 
fastened  together,  as  shown  in  Fig.  1, 
the  plates  being  held  together  by  two 
large  bolts,  and  three  set  screws  also 

being  put  into  each  of  the  outside 
plates,  so  the  distance  between  each  of 
the  plates  could  be  adjusted  at  will. 
Holes  were  cored  through  the  cast 
plates,  which  had  no  machine  work 
whatever,  and  the  clamp,  A,  is  shown 
placed  in  one  set  of  the  holes.  The 
other  holes  permit  the  clamp  to  be  at- 

tached almost  anywhere  along  the  cir- 
cumference of  the  jig.  A  piece  of  3-in. 

shaft  was  put  through  another  hole,  B, 
which  was  located  in  the  balance  cen- 

ter of  the  jig.  Blocks  placed  under 
the  shaft,  as  shown  by  sketch,  Fig.  2, 
permit  the  jig  to  be  revolved  so  any 
desired  portion  can  be  brought  upper- most. 

In  bending  a  piece  of  angle  iron  a 

portion  of  the  jig  is  selected  which  'is of  the  desired  radius,  the  clamp  is  set, 
the  angle  heated,  slipped  under  the 
clamp  at  one  end  and  the  flange  is 
quickly  hammered  down  to  the  desired 
degree  of  curvature.  The  distance  be- 

tween two  of  the  plates  is  adjusted  by 
means  of  the  set  screws,  so  that  the 
web  of  the  angle  will  just  go  between 
the  plates.  Then,  when  driven  down 
by  blows  on  the  flange,  the  web  is  kept 
straight  and  in  its  proper  shape  by  be- 

ing forced  between  the  iron  plates. 
When  it  is  desired  to  bend  the  angle 

with  the  web  outermost  the  jig  is  re- 
volved bottom  side  up  and  the  angle 

is  heated  and  clamped  as  before  and 
driven  into  that  portion  of  the  jig 
which  is  of  the  right  concavity. 

If  a  belt  persists  in  slipping,  hold  a 
piece  of  tar  soap  on  the  inside  of  the 
belt  while  it  is  running. 

Bending  Angle  Iron  to  Various  Radii 
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Another  Way  to  Ground  a  Wire How  to  Find  the  Positive  Wire 

Having  read  in  Shop  Notes  the  best 
ways  to  fasten  a  ground  wire  to  the 
ground,  I  wish  to  submit  my  plan.  I 
simply  take  a  piece  of  smali  pipe,  say 
f-in.,  and  long  enough 
to  reach  the  damp 
earth.  Bend  a  hook 
in  a  piece  of  heavy 
wire  and  hook  into 
the  bottom  of  the  pipe 
and  drive  both  into 
the  ground,  as  shown 
in  cut.  Either  lead 
this  wire  to  the  de- 

sired place,  or  solder 
onto  it,  which  can  be 
done  with  less  danger 
of  a  loose  connection  and  a  poor  ground 
than  by  soldering  to  a  piece  of  pipe. — 
Contributed  by  H.  C.  Gamble,  Keifer, 
I.  T. 

Old  Boiler  Used  for  a  Forge 

A  forge  to  be  used  for  heating  large 
par^s  can  be  made  from  a  section  of 

For  Heating  Large  Parts 

an  old  boiler,  which  can  be  obtained  at 
a  very  low  cost,  says  Street  Eailway 
Journal.  The  boiler  used  in  this  in- 

stance extends  about  4  ft.  under  ground 
and  is  left  unfilled  up  to  the  fireplace. 
The  brick  lining  is  held  up  by  cross 
bars  supported  from  the  rim  of  the 
forge.  The  grate  was  formed  of  the 
perforated  plate  of  a  Providence  car 
fender.  A  motor-driven  blower  placed 
overhead  supplied  air  to  the  forge 
through  a  square  wood  pipe. 

To  distinguish  the  positive  wire  of 
a  direct  current  from  a  negative  wire, 
put  a  tablespoonful  of  salt  in  a  glass 
of  water  and  insert  the  free  ends  of 

the  wires  so  they  are  an  inch  apart 
and  do  not  make  a  short  circuit,  then 

Mam  Wires 

SaJt  Wetter 
Switch Lamps 

Batteries 

To  Find  Positive  Wire 

turn  on  the  current.  Fine  bubbles  will 
be  given  off  from  the  negative  pole,  and 
therefore  the  other  wire  is  the  positive. 
It  is  always  necessary  to  know  the  posi- 

tive and  negative  wire  in  charging 
storage  batteries.  The  cut  shows  the 
proper  connections,  which  should  have 
six  32-cp.  lamps  in  parallel  with  the 
batteries. — Contributed  by  I.  L. 
Powers,  326  E.  Walnut  St.,  Lancaster, 
Ohio. 

A  Belt  Supporter  for  Trousers 

As  I  had  considerable  trouble  wear- 
ing a  belt  on  trousers  that  had  no  belt 

straps  attached,  I  made  a  substitute 
out  of  some  strips  of  sheet  iron  which 
were  about  2^  in.  long  and  J  in.  wide 
and  cut  to  a  shape  as  shown  in  Fig.  1. 
I  bent  them  at  the  points  marked  by 
the  dotted  lines  and  shaped  them  as 
shown  in  Fig.  2. 
After  putting 
them  on  the  belt 
I  clamped  them 
tight,  leaving  the 

Fig.  i 
Fig.  2 

prongs  to  hold  in  the  cloth  of  the 
trousers. — Contributed 
Briley,  Ames,  Iowa. by   Ralph  E. 

Temper  can  be  drawn  from  brass  by 
the  same  process  by  which  it  is  put  into 
iron  —  by  heating  to  cherry-red  and 
then  plunging  into  water. 



1002  POPULAR  MECHANICS 

Quickly  Made  Support  or  Bracket         How  to  Build  a  Refrigerator 

To  an  upright  piece  and  where 
wanted  bolt  two  pieces  of  iron  bent  in 
an  angle  which  is  drilled  to  take  the 
size  of  pipe  to  be  used,  as  shown  at  A 

Bracket  Made  of  Pipe  and  Fittings 

in  sketch.  Any  size  pipe  may  be  used, 
and  with  three  nipples,  two  elbows,  two 
45-degree  elbows  and  two  pieces  of  gas 
pipe  cut  to  fit,  will  form  the  bracket 
as  shown  when  screwed  together.  The 
support  can  be  put  on  upside  down  by 
changing  the  nipples  and  angles  a  lit- 

tle, which  will  make  a  good  hanger. — 
Contributed  by  Carson  Birkhead,  In- 
dianola,  Miss. 

 ♦     <> — — 

Shearing  Value  of  Rivets 

The  materials  from  which  boiler 
rivets  are  manufactured  today  are  of 
very  uniform  grades,  and  their  strength 
in  shear  has  been  definitely  determined. 
The  results  given  below  were  obtained 

by  the  Master  Steam  Boiler  Makers' Association  in  their  tests  made  about  a 

year  ago  and  are  probably  the  most  re- 
liable of  any: 

Lb.  per.  sq.  in. 
Steel  rivets  in  single  shear  45,000 
Steel  rivets  in  double  shear  88,000 
Iron  rivets  in  single  shear  42,000 
Iron  rivets  in  double  shear  80,000 

In  constructing  a  refrigerator  there 
is  no  necessity  of  charcoal,  or  any  fill- 

ing whatever.  Simply  construct  two  or 
more  perfectly  air-tight  walls,  with 
dead-air  chambers  between  them,  which 
makes  the  best  possible  insulation,  as 
air  which  is  absolutely  confined  is  the 
best  insulator.  Three  air-tight  walls 
with  J-in.  space  between  will  make  a 
good  refrigerator,  says  American  Car- 

penter and  Builder.  A  cheap  way  to  ob- 
tain this  would  be  to  build  the  outer  wall 

and  cover  with  good  two-ply  red  rosin- 
dzed  building  paper.  This  should  then 
have  a  coat  of  linseed  oil  to  make  it  air 

tight  and  durable,  then  strip  this  with 
-J-in.  strips,  ceil  again,  cover  with  paper 
as  before,  as  shown  in  cut  at  C,  being 
sure  that  all  joints  are  stripped  down 
and  air  tight.  Next  cover  the  strips 
with  paper  as  before  (this  may  be  oiled 
and  dried  before  applying)  and  finish 
with  the  inner  wall  of  ceiling,  which 
can  be  best  coated  with  shellac.  To 
make  a  job  which  will  economize  ice 
this  should  be  the  construction  of  floor 
and  ceiling  as  well. 

Details  of  Home=Made  Refrigerator 

All  that  is  necessary  to  form  an 
ice  shelf  is  a  rack  which  will  sup- 

port the  ice  wanted  and  at  the  same 
time  give  free  passage  of  the  air 
down  through  and  around  it  and  at 
the   same   time   carrying   the  water 
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off  perfectly.  This  may  be  secured 
by  taking  2  by  4  in.  pieces  and  arrang- 

ing them  side  by  side  on  edge,  4  in. 
apart,  and  covering  them  with  galvan- 

ized iron  so  it  will  project  1|  in.  on 
each  side  and  bend  down  at  an  angle  of 

about  30° ;  then  place  a  series  of 
troughs  between  the  2  by  4  in.  pieces  to 
carry  off  the  water  into  another  trough 
at  the  ends  of  these  and  connect  to  a 

drain  pipe,  which  should  be  trapped  so 
the  air  can  not  pass  back  through  it 
into  the  cooling  room.  The  rack  should 
be  placed  at  the  top  of  the  room,  as  cold 
air  descends,  keeping  up  a  circulation. 

A  Home=Made  Sink  Trap 

Supporting  Electric  Wires  on  Trees 

A  good  device  for  supporting  power, 
electric  light  and  telephone  wires  on 
trees  may  be  made  from  a  piece  of 
metal  as  shown  in  the  sketch  herewith. 

A  piece  of  rub- 
ber  hose  is 

slipped  over  the 
hook  part,  to 
form  an  insu- 

lator for  the  line 
wire.  The  shank 
can  be  about  8 

or  10  in.  in  length,  while  the  hook 
need  not  be  over  4  in.  The  line  wire 
can  slide  in  the  hook,  no  matter  how 
much  the  trees  sway,  and  if  fastened 
to  every  third  or  fourth  tree  it  will 
insure  steadiness  along:  the  whole  line. 
— Contributed  by 
Santa  Anita,  Cal. 

Charles  Vivier, 

To  Use  Common  Vise  as  Pipe  Vise 

A  very  satisfactory  pipe  vise  can  be 
made  from  a  common  steel  vise  by  tak- 

ing a  piece  of  coarse  sandpaper  about 
3  in.  by  6  in.  in  dimension  and  after 
doubling  it,  place  it  around  the  pipe, 
then  place  the  part  with  the  sandpaper 
on  it  between  the  jaws  of  the  vise  and 
tighten.  The  pipe  may  then  be  either 
threaded  or  cut  without  difficulty. — • 
Contributed  by  P.  0.  Ward,  Johnson 
City,  Tenn. 

Your  magazine  has  shown  many 
kinks  in  the  past  for  helping  out  the 
engineer  and  fireman.  Perhaps  the 
following  may  also  prove  a  help  to 
some  one :    In  a  certain  steam  plant 

Sink  Trap  Mads  of  Oil  Can 

the  superintendent  agreed  to  give  the 
engineer  a  sink  if  he  could  find  the 
necessary  material  to  put  it  in  place. 
For  the  faucets  he  used  globe  valves 
with  a  nipple  and  elbow,  as  shown  at 
A  in  sketch.  The  sink  trap  was  con- 

structed out  of  an  old  oil  can,  O,  leav- 
ing out  the  spout.  A  coupling  was 

soldered  in  the  can  where  the  spout 
screwed  in  and  a  plug  turned  in  the 
coupling,  B.  Another  coupling  was 
soldered  in  the  can  at  point  C  and  a 
pipe  connected  from  this  to  the  sewer. 
The  can  takes  an  inverted  position  and 
the  pipe,  D,  leading  from  the  sink 
runs  down  into  the  can  as  shown,  and 
is  soldered  at  point  E.  Two  brackets 
were  formed  by  bending  \  by  J-in.  band 
iron,  which  made  the  supports,  H,  for 
the  sink. — Contributed  by  J.  Ellethorn, 
Toronto,  Ont. 

To   Remove  Fountain   Pen  When 
Stuck 

When  a  fountain  pen  becomes  stuck 
so  it  can  not  be 
unscrewed  with 
the  fingers,  a 

good  plan  is  to 
place  a  strip  of 

fine  emery  cloth  around  the  part  to  be 
unscrewed,  with  the  emery  side  in,  and 
clamp  the  ends  in  a  vise  or  pliers. — 
Contributed  by  Charles  Partridge,  New 
Haven,  Conn. 
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A  Hardening  Furnace 

If  the  tool  has  been  forged  and  al- 
lowed to  harden  afterward,  it  ig  well  to 

heat  the  whole  tool  and  afterward  an- 
neal the  shank  or 

neck,  so  as  to  se- 
cure the  greatest 

possible  tough- 
ness  at  that 

point.  In  the  case 
of  drills  and 
reamers  made  of 
nnannealed  stock 

this  is  rarely  nec- 
e  s  s  a  r  y,  if  the 
hardening  heat  is  kept  out  of  the  shank. 
For  this  purpose  the  tools  may  be  sus- 

pended through  the  top  of  the  furnace, 
says  American  Machinist,  when  the  lat- 

ter is  so  designed  as  to  permit  of  it, 
with  the  part  to  be  left  annealed  pro- 

jecting outside.  The  device  consists  es- 
sentially of  a  cover  provided  with  holes 

of  appropriate  size,  through  which  the 
tools  are  lowered.  The  tools  are  secured 

by  clamp  tongs  or  handles  with  eyes, 
and  set  screws  at  one  end.  A  coke  fur- 

nace as  shown  in  the  cut  could  be  fitted 

with  a  device  serving  the  same  purpose, 
with  little  trouble. 

Hints  on  Buying  a  Second=Hand 
Engine 

How  to  Detect  the  Weak  Points 

The  fact  that  a  second-hand  engine 
is  on  the  market  may  be  due  to  many 
reasons.  In  any  case  the  buyer  should 
make  a  complete  and  thorough  exam- 

ination. If  it  is  possible  to  trace  the 

history  of  the  engine,  so  as  to  deter- 
mine the  exact  reason  for  its  rejection 

by  the  original  owner,  the  buyer  will 
then  know  where  to  look  for  defects. 

Lubricating  devices  frequently  be- 
come inoperative,  stoppage  of  the  oil 

ducts  or  pipes,  or  damage  to  the 
engine  itself.  The  surface  of  the 
cylinder  barrel  and  the  valve  seats 
and    faces    can    be    examined  only 

by  removing  the  cylinder  head, 
the  steam  chest  cover  and  the 
valve;  or  the  valve  bonnets  and  the 
valves  in  the  case  of  the  Corliss  en- 

gine. The  failure  to  lubricate  these 
does  not  show  the  damage  as  quickly 
as  the  external  parts,  so  the  valve,  valve 
seat  and  cylinder  are  liable  to  be  badly 
scored.  These  parts  should  always  be 
looked  after  first.  If  they  are  scored, 
leakage  is  bound  to  occur,  and  leakage 
at  these  points  cannot  easily  be  de- 

tected. Leakage  of  steam  may  also 
occur  past  the  piston,  due  to  the  cyl- 

inder being  worn  somewhat  oval. 
These  defects  may  be  determined  by 

using  calipers' and  a  straight  edge. 
If  cutting  or  scoring  has  occurred 

the  marks  will  plainly  show.  Where 
the  damage  is  very  great,  it  will  be 
necessary  to  have  cylinder  rebored.  The 
straight-edge  should  also  be  applied  to 
the  valve  seat  and  face,  in  the  case  of 
the  flat  slide  valve.  Eotary  valves 
should  be  tested  by  blocking  the^piston 
in  position  and  turning  steam  into  the 
steam  chest. 

The  exterior  should  be  given  as  much 
careful  scrutiny.  Cracked  flanges 
should  be  looked  for  and  stud  bolts  in 

the  cylinder  should  be  examined.  The 
precaution  of  examining  the  cylinder 
for  cracks  should  be  extended  to  take 

in  all  cast  parts,  including  the  main 
frame  or  bed. 

The  various  rods  and  shafts  about 

the  engine  should  be  thoroughly  in- 
spected for  bends,  twists  and  cracks. 

The  piston  rod  and  valve  stems 
should  be  examined  to  see  if  they  have 
been  scored  and  also  note  if  they  have 
been  bent, 

All  journals,  pins  and  bearings 
should  be  inspected  for  wear.  The  ec- 

centric and  eccentric  strap  should  be 
gone  over  carefully  to  discover  if  there 
is  any  wear. 

After  the  engine  has  been  given  a 

complete  inspection,  the  cost  of  repairs 
necessary  to  put  it  in  proper  condition 
should  be  estimated  and  considered  in 
the  price  asked  for  it.  The  foregoing 
is  condensed  from  an  article  in  the 
Practical  Engineer. 
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"Oak  and  Ivy"  Design  for  Frieze==London  Decorator 

Finding  the  Speed  of  an  Engine  when  Shut  Down 

It  becomes  a  simple  matter  to  de- 
termine the  revolutions  per  minute  of 

an  engine  which  is  not  running  when 
the  following  method  is  employed.  It 
is  given  in  the  Practical  Engineer  and 
assumes  that  the  steam  is  controlled 

by  a  fly-ball  type  of  governor. 
Examine  the  vertical  shaft  between 

the  stop  collar,  A,  and  the  sliding 
sleeve,  B.  If  the  engine  has  been  run 
for  a  short  time  a  ring  will  be  found 
marked  on  the  shaft.  If  the  engine  is 
new,  lay  off  about  five-eighths  of  the 
distance  between  the  stop  collar  and 
the  sliding  sleeve,  as  indicated  by  the 
point  H  in  the  cut. 

Eemove  the  belt  from  the  governor 
pulley,  D,  and  secure  some  sort  of  a 
handle  to  the  wheel.  A  piece  of  broom- 

stick lashed  to  the  rim  with  stout  twine 

serves  very  nicely.  Next  revolve  D  un- 
til the  balls  have  drawn  the  sleeve,  B, 

up  to  the  mark  H.  The  pulley,  D,  is 
then  running  at  the  same  speed  it 
would  if  the  engine  were  working. 
Therefore  to  determine  the  total  revo- 

lutions per  minute  of  the  crankshaft, 
count  the  number  of  turns  per  minute 
that  D  makes  to  keep  the  shaft  sleeve 
at  H.  Multiply  this  number  by  the 
diameter  of  D  and  divide  by  the  diam- 

eter of  the  governor  belt  wheel  on  the 
crankshaft.  The  result  is  the  speed 
of  the  latter  pulley  and  of  course  the 
engine  itself. 

While  revolving  the  pulley,  D,  the 
wrist  plate  should  be  placed  on  the 
center  marks  to  avoid  interference 
with  the  knock-out  knuckles.  This 
method  will  approximate  very  closely 
to  the  number  of  revolutions  per  min- 

ute of  the  engine. 

To  Determine  Speed  of  Engine  when  Shut  Down 
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How  to  Make  a  Gasoline  Brooder 

In  building  a  brooder  to  use  gasoline 
as  fuel,  make  a  sheet-iron  arrangement 
around  the  burner  or  the  lamp  box, 
which  should  be  underneath  the  poultry 
house.  The  heater  drum  should  come 

through  the  floor  of  the  Lcusg  and  rest 

8in.  diameter 
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SHEET  IRON  BOX. 

i  Burner 

Gasoiine  Brooder 

on  the  sheet-iron  lamp  box  with  a  pack- 
ing of  asbestos  paper  between  the  wood 

and  the  burner  box  as  well  as  heater 
drum. 

You  can  see  from  the  accompanying 
cut  the  drum  is  composed  of  two  cylin- 

ders, says  The  Eural  New-Yorker,  the 
inner  one  V-shaped,  with  the  large  end 
the  same  size  as  the  outer  one,  to  which 
it  is  fastened  airtight.  From  near  the 
bottom  of  the  V  a  small  tube  runs  out 

through  the  outer  cylinder  and  takes 
the  fresh  air  from  behind  the  lamp  box 
underneath.  The  edges  wherever  joined 
should  be  rolled  as  well  as  soldered.  The 
double  floor  shown  in  cut  is  just  to  bring 
it  level  or  even  with  sill. 

To  Insure  a  Non=Short  Circuit  Be= 

tween  Dry  Cell  Batteries 

To  prevent  short  circuits  between 
dry  cell  batteries  where  they  are  in  a 
damp  place  or  in  a  crowded  place  where 
they  are  liable  to  come  in  contact  with 
one  another,  procure  one  or  two  inner 
tubes  of  quite  large  diameter  of  old  bi- 

cycle tires.  Cut  them  in  lengths  about 
3  in.  longer  than  the  battery  cell,  pull 
the  piece  over  the  cell,  only  leaving  the 

connecting  wires  through  end  of  tube. 
With  a  piece  of  strong  cord  wrap  and 
tie  tight  each  end  of  the  tube.  Place 
one  of  these  on  each  cell  and  you  will 
have  no  trouble  with  wet  weather  af- 

fecting your  cells  or  short  circuiting  by 
cells  coming  in  contact. — C.  B.  o   •  «  

How  to  Caseharden  Soft  Steel 

Place  the  steel  to  be  hardened  in  the 
furnace  and  heat  to  a  cherry  red.  Then 
apply  cyanide  of  potassium  to  cover  the 
entire  surface,  and  see  that  it  fuses.  Ke- 
turn  to  the  fire  and  heat  again  and  then 
plunge  in  cold  water. — Contributed  by 
H.  M.  Dinsmore,  13  Frederick  SL, 
Providence,  E.  I. 

An  Early  Riser  Alarm 

The  early  riser  is  a  simple  device 
which  rings  a  bell  and  turns  on  the 
light.  A  porcelain  base  lamp  socket  is 
fitted  on  a  block  of  wood  the  right 
height  so  its  key  will  be  in  line  with 
the  key  of  the  alarm  clock,  as  shown 
in  the  sketch.  A  piece  of  wood  with  a 
notch  cut  in  either  end  to  fit  the 

socket  and  alarm  key  fastens  together 
these  two  keys.  This  socket  is  then 
connected  by  wires  through  the  wood 
block  and  a  board  used  as  a  base  to  a 

socket  and  lamp  placed  in  front  of  the 
clock.  A  flexible  wire  connection  with 

a  plug  at  both  ends  will  attach  this  de- 
vice to  any  lamp  socket.  The  alarm 

is  wound  up  by  turning  the  piece  of 
wood  connecting  the  two  keys.  When 

Rings  Bell;  Turns  on  Light 
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the  time  set  for  the  alarm  comes  the 
bell  rings  and  the  light  is  repeatedly 
turned  on  and  off. — Contributed  by 
John  Cook,  Allendale,  N.  J. 

How  to  Put  Brass  Cogs  in  a 
Wheel 

First,  cut  and  dovetail  where  the  cog 
broke,  about  4  or  J  in.  deep,  according 
to  the  thickness  of  rim  of  wheel;  then 
bore  two  holes  in  the  cut  and  cut  threads 
in  them;  cut  threads  on  rod  and  screw 
in  tight.  Then  cut  the  rod  off  about  \ 
in.  shorter  than  the  height  of  cog.  The 
rod  must  be  so  that  the  brass  covers  it, 

savs  J.  F.  Koenig  in  American  Black- 
smith. Now  take  two  plates  the  height 

and  width  of  the  cog  and  shape  the  same 
as  the  other  cog.  Then  set  the  plates  on 
the  edge  of  the  cut  to  get  the  right 
thickness  of  cog.  Now  take  two  more 
plates,  place  them  on  the  sides  and 
clamp  all  together  with  clamp  screws. 
Now  fill  the  space  between  the  plates 
and  other  cogs  with  clay  to  keep  them 
in  place.  Then  take  a  plumbago  cruci- 

ble and  put  in  your  old  brass  and  melt 
it  to  a  very  bright  heat,  so  that  it  flows 
very  freely.  Now  pour  in  quickly  and, 
after  it  cools,  take  away  the  plates  and 
dress  down  edges  with  a  file,  and  you 
will  be  delighted  how  nice  a  cog  you 
have.  I  charge  from  $1.50  to  $5  per 
cog,  according  to  the  size. 

Line  Wire  Hoist 

It  is  sometimes  very  difficult  for  line- 
men to  hoist  a  wire  on  account  of  trees 

and  rubbish  being 

in  the  way.  A  de- 
vice that  is  simple 

and  easy  to  carry  in 
a  wagon  is  shown  in 
the  accompanying 
sketch.  A  cross  sec- 

tion view  of  the 
handle  and  upper 
end  is  shown  in  Fig. 
2  and  Fig.  3.  A 

projection  is  made  on  the  handle,  Fig. 

2,  in  which  is  drilled  a  ̂ -in.  hole,  A, 
for  the  line  wire  to  pass  through.  A 
3-in.  brass  wheel  is  placed  in  the  upper 
end,  B,  Fig.  3.  The  complete  device 
is  shown  in  Fig.  1.  The  handle  is  con- 

structed so  as  to  make  the  main  rod  C 
extend  or  shorten. — Contributed  bv 
Clifford  B.  Brainerd,  Chevy  Chase,  Md. 

Photographing  Wood  Grain 

Of  course  a  block  of  wood  can  be  pho- 
tographed the  same  as  anything  else  by 

direct  light,  but  the  grain  will  be 
brought  out  much  better  by  using  trans- 

mitted light.  Obtain  a  thin  veneer  of 
the  wood  to  be  photographed,  back  it 
with  a  sheet  of  ground  glass,  and  allow 
strong  direct  light  to  fall  on  the  glass. 
The  picture  will  be  more  perfect  if  some 
light  is  allowed  to  fall  directly  on  the 
surface  of  the  wood,  but  most  of  it 

From  a  Photograph 

should  be  transmitted.  The.  results  are 

shown  in  the  accompanying  cut  by  cour- 

tesy of  "Camera  Craft/' 
While  this  may  be  a  good  way  of  re- 

producing the  grain  in  small  pieces  of 
wood,  it  would  not  be  practical  for  se- 

curing grain  of  wood  where  it  is  made 
up  in  furniture,  etc. 

This  can  be  done  at  the  time  the  wood 
is  prepared  for  the  filler.  As  soon  as 
the  camera  is  ready,  with  a  large  brush 
dash  a  good  quantity  of  gasoline  on  the 
object  to  be  photographed  and  quickly 
make  the  exposure. 
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To  Stretch  Screen  Wire  on  Frames 

It  requires  some  time  and  patience 
to  put  screen  wire  on  frames  and  get 
good  results.  A  method  used  by  a  cor- 

respondent of  American  Carpenter  and 

F 

%  A 

Frame  Camped  for  Attaching  Wire 

Builder  is  illustrated  in  the  accom- 
panying cut.  Take  two  2  by  6  in.  pieces, 

D,  a  little  longer  than  the  frame  and 
place  them  on  two  horses  so  they  will 
be  far  enough  apart  to  be  the  same 
width  as  the  frame.  Place  two  pieces 
of  wood,  B,  across  the  pieces  D  as 
shown.  Put  the  frame,  C,  on  the  pieces 
B  and  apply  the  clamps,  A.  Fasten 
end  q£  screen  wire  at  E,  using  care  to 
get  it  to  run  parallel  with  the  sides  of 
the  frame.  Draw  screen  wire  reason- 

ably tight  and  fasten  at  F.  After 
clamps,  A,  are  removed  fasten  screen 
wire  to  the  sides  of  the  frame. 

Substitute  for  a  Post-Hole  Auger 

In  constructing  a  piece  of  backyard 
fence  I  keenly  felt  the  lack  of  a  fence 
post  hole  auger  or 
digger.  The  extent 
of  the  work  did 
not  warrant  the 

purchase  of  such 
an  implement. 
Doubtless  many  of 
your  readers  have 
been  in  a  similar 

predicament,  and 
they  are  welcome 
to  my  experience. 
I  found  that  a 
most  efficient  tool 
to  dig  these  holes 
was  made  by  put- 

ting a  small  rope  or  noose  around  a 

shovel  and  spade,  near  the  middle,  so 
that  the  ground  could  be  lifted  out  of 
the  holes  by  prying  the  two  apart  on 
the  top.  Any  depth  hole  can  be  made 
in  this  way.  For  holes  of  small  depth, 
the  hand  can  be  used  to  hold  the  shovel 

and  spade  together. — Contributed  by 
Charles  Voigt,  Sheboygan,  Wis. 

Field  Glasses  for  Line  Inspectors 

Instead  of  climbing  the  pole,  line 
inspectors  can  relieve  themselves  of  a 
large  amount  of  physical  labor,  if  they 
will  use  a  plain  hand  mirror  and  a 
small  field  glass  in  connection  with 
their  work.  When  a  day  is  sunshiny, 
the  lineman  can  take  a  position  on  the 
ground  beneath  the  wires  and  reflect 
so  strong  a  light  upon  the  insulators, 
cross-arms,  or  pins,  that  small  defects, 
which  might  become  serious,  can  be 
detected  through  the  field  glasses  al- 

most as  well  as  though  the  observer 
were  at  the  top  of  the  pole. 

To  Grain  a  Plastered  Ceiling: 

A  plaster  ceiling  is  easily  grained, 
and  where  a  room  is  finished  in  the 
natural  wood,  or  grained,  it  presents 
an  appearance  which  is  superior  to  al- 

most any  other  form  of  decoration. 

"Too  little  attention/'  says  the  Mod- 
ern Painter,  "is  paid  to  the  decoration 

of  the  ceiling  in  the  average  house  of 
the  better  class.  Great  pains  are  taken 
to  have  the  furniture,  hangings  and 
wall  paper  harmonize,  while  the  ceiling 
is  often  left  a  blank  white,  or  merely 

tinted,  with  no  attempt  at  decoration/' 
One  of  the  simplest  forms  of  grain- 

ing for  the  ceiling  is  to  lay  it  off  to 

represent  sheathing,  or  a  more  elabo- 
rate plan  is  to  decorate  it  with  panels 

and  mouldings,  conforming  to  the 
architecture  of  the  room.  It  is  a  good 
idea,  if  the  latter  is  used,  to  grain  all 
the  flat  surfaces  first,  leaving  the 
mouldings  to  the  last,  which  avoids  the 
possibility  of  ragged  edges. 

Care  should  be  taken  to  keep  the 
colors  light,  as  a  ceiling  grows  dark 
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more  rapidly  than  the  side  walls. 
Three  coats  of  good  paint,  smoothly 

applied,  are  required  to  produce  a 

proper  foundation.  After  the  grain- 
ing color  is  thoroughly  dry,  it  should 

be  given  a  thin  coat  of  varnish  which 
has  about  one  gill  of  raw  linseed  oil 
to  the  pint.  This  makes  the  varnish 
less  likely  to  crack.  The  latter  is  only 
necessary  to  facilitate  cleaning,  for 
now  the  ceiling  can  be  sponged  over 
and  washed,  whereas  if  the  graining 
were  left  unprotected  it  would  be  a 
difficult  matter  to  do  this. 

A  Buggy  Jack 

A  cheap  and  handy  buggy  or  wagon 
jack  can  be  made  from  1-in.  boards  as 
shown  in  cut.  For  large  vehicles  it 
should  be  made  of  heavier  material. 
The  main  post  is  tapered  to  the  top 
and  is  4  in.  wide  at  the  lower  end, 

where  two  cross 

pieces  are  fas- tened for  the 
foot.  The  lifting 

piece  should  be 
pivoted  at  a 
height  of  one- half  the  sum  of 

the  radii  of  the  front  and  back  wheel 

from  the  base.  A  wire  loop  that  is 
used  to  hold  lifting  piece  is  made  to 
fit  the  notches  in  the  main  post  and 
has  an  eye  at  the  end  for  the  finger 
to  use  in  changing  from  notch  to 
notch. 

An  Adjustable  Sandpaper  Block 

An  adjustable  sandpaper  block  that  I 
find  very  useful  for  hollow  work  is  made 
by  gluing  a  piece  of  rubber  packing  to 
a  block  of  wood  by  2^  by  3-|  in., 
says  a  correspondent  in  Wood  Craft. 
When  dry  pass  it  over  the  ripsaw  a 
number  of  times,  cutting  grooves  about 
i\  in.  apart  in  the  wood  and  to  within 
J  in.  of  the  packing. 

For  gold  ink  rub  together  2  parts 
mosaic  gold  and  1  part  gum  arabic. 

A  Multiple  Film=Developing  Machine 

Where  I  had  a  large  number  of  films 
to  develop  the  old  method  seemed  to  be 
too  slow  for  me,  so  I  made  an  arrange- 

ment as  shown  in  the  sketch  to  develop 

Develops  Several  Films  at  a  Time 

several  at  a  time.  I  placed  a  roller  on 
two  adjustable  end  pieces  which  is 
turned  by  a  small  electric  motor.  Un- 

derneath the  roller  I  use  a  long  tray  for 
the  developing  solution,  in  which  is  a 
small  roller  for  the  films  to  turn 
around.  As  the  ends  are  adjustable  any 
length  roller  may  be  used  for  either  6 
or  12  exposure  films. — Contributed  by 
Joseph  Bell,  411  Herkimer  St.,  Brook- 

lyn, N.  Y. 

Home-Made  Tongs  for  Handling Fuses 

To  replace  burned-out  fuses  of  the 
cartridge  type  where  it  is  necessary  to 
reach  past  exposed  bars  that  carry  high 
voltage  while  current  is  on,  necessitates 
something  to  do  the  work  besides  the 

Made  of  Wood 

bare  hands.  To  avoid  accidental  shock, 
says  a  correspondent  in  Power,  we 
have  had  some  wooden  pliers  or  tongs 
made,  to  handle  the  fuses  with,  as  per 
the  accompanying  sketch.    The  tongs 
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comprise  two  pieces  of  oak,  1  in.  thick 
and  1J  in.  wide,  the  handles  being 
rounded  with  a  plane.  The  jaws  are 
tapered  for  a  distance  of  3  in.  to  about 
1  in.  at  the  ends.  The  pieces  were 

clamped  together,  and  a  hole  bored  lat- 
erally through  the  jaws,  near  the  end, 

as  indicated,  so  that  half  of  the  hole 
is  in  each  jaw  piece.  This  hole  is  just 
the  size  of  the  smallest  fuse.  A  piece 
of  strap-iron  was  riveted  on  each  side 
to  form  the  hinge,  there  being  two 
rivets  in  one  leg  to  keep  the  parts  from 

"sawing"  back  and  forth. 

Piping  Gasoline  Engine  for  Kerosene 

Under  certain  conditions  kerosene  is 

as  explosive  as  gasoline  and  can  be 
used  in  engines  of  the  explosive  type 

Burns  Kerosene  Instead  of  Gasoline 

for  power  if  those  conditions  are  ap- 
plied. We  were  told  that  if  we  could 

get  the  cylinder  hot  by  first  using  gaso- 
line to  start  we  could  turn  on  the  kero- 
sene and  use  it  the  same  as  gasoline. 

We  made  this  change  in  our  engine  at 
the  expense  of  about  $10,  including  a 
small  tank  for  kerosene,  says  a  corre- 

spondent in  the  Grain  Dealers'  Jour- nal. 

When  starting,  valve  A  is  opened  to 
pump  the  cylinder  jacket  full  of  water, 
the  water  running  back  into  pump  to 
prime  it.  Closing  the  valve  also  holds 
the  water  in  the  cylinder  when  it  is 
necessary  to  stop ;  keeping  the  hot  water 
in  the  cylinder  does  not  require  so  long 
a  run  on  gasoline  to  start, 

After  starting,  the  engine  is  run  on 
gasoline  until  the  water  in  the  jacket 
gets  hot,  the  water  from  the  pump  be- 

ing run  to  waste  pipe.  The  flow  of 
water  through  the  jacket  of  the  cylin- 

der is  regulated  by  the  globe  valve  B, 
after  turning  on  the  kerosene.  By 
means  of  the  two  globe  valves,  A  and 
B,  the  amount  of  water  passing  through 
the  engine  can  be  regulated  almost  to 
a  drop.  Valves  A  and  B  are  the  1-in. 
size  and  we  use  an  inch  pipe  from 

pump  to  engine,  and  l|-in.  for  the overflow. 

For  piping  the  kerosene  (not  shown) 
we  use  a  quarter-inch  pipe  attached 
under  the  gasoline  pump;  and  on  the 
oil  overflow  we  have  a  three-way  con- 

nection, f-in. 
We  have  run  as  much  as  five  hours 

at  a  time  handling  grain,  leaving  the 
throttle  that  furnished  the  gasoline  at 
the  same  mark  in  using  the  kerosene. 
We  find  that  kerosene  does  not  require 
so  much  air  as  gasoline,  and  this  is  reg- 

ulated by  using  a  cut-off,  which  we 
experimented  with  until  we  got  the 
required  amount. 

The  engine  should  be  stopped  on 
gasoline  as  well  as  started,  so  as  to 
leave  the  pump  and  pipes  full  of 
gasoline  ready  to  start  on. 

 ♦  ♦  ♦  

Corner  Brace  for  Wire  Fence 

A  good  way  to  make  a  corner  brace 
for  a  fence  is  shown  in  the  accom- 

panying cut.  The 
top  cross  pieces 
are  made  from 

4  by  4  in.  ma- terial about  8  ft. 

long.  The  brace 
wires    are  con- 

structed by  winding  together  eight 
wires. — Contributed  by  G.  A.  Full- 
wood,  Turnersville,  Tex. 

To  make  a  mirror  brilliant  rub  with 

a  ball  of  soft  paper  slightly  dampened 

with  wood  alcohol,  sprinkle  with  a  lit- 
tle whiting  and  polish  with  tissue  pa- 

per. 



POPULAR  MECHANICS 1011 

To  Make  a  Negative  Without 
Plate  or  Film 

The  accompanying  illustration  is  a 
reproduction  of  a  photograph  print  ob- 

tained from  a  nega- 
tive made  of  de- 

veloping or  gas 
light  paper  which 
was  used  in  the 

plate  holder  instead 
of  a  plate  or  film. 
The  time  given  to 
make  this  exposure 
was  one  minute. 
The  bath  used  in 

developing  and  fix- 
ing is  the  same  as 

used  on  prints. 
When  through  the 

solutions,  washed  and  dried,  it  is  then 
printed  in  contact  the  same  as  a  film, 
only  it  requires  longer  time  in  print- 

ing.— Contributed  by  Charles.  W.  Fank- 
boner,  Grand  Rapids,  Mich. 

How  to  Make  a  Hollow  Ball 

The  illustration  shows  a  hollow  ball, 
6  in.  diameter,  the  shell  being  about 

in.  thick.  It  contains  263  pieces 
of  hardwood,  fit- 

ted perfectly  with 
glue.  Twenty-five 
kinds  of  wood 
were  used.  A 
6-in.  ball  of  fir 
was  first  turned 
and  a  chuck  made 
to  hold  the  ball. 
Holes  were  then 

bored  to  a  depth 
of  3  in.  (to  the 
center  of  the  ball) 
and  wooden  plugs  were  inserted  just 

1J  in.  "When  the  entire  surface  of  the ball  had  been  thus  bored  and  plugged, 
I  had  a  ball  6  in.  diameter  with  a 

II  in.  shell  and  a  3-in.  diameter  hollow 
within.   Each  plug  was  turned  out  sep- 

arately and  the  hole  made  to  fit  the. 
plug.  Some  of  the  plugs  were  made  up 
of  different  kinds  of  wood  in  different 

ways  and  glued  together  before  being 
turned. 

The  stand  contains  19  pieces  of  wood 
which  were  first  cut  in  triangles  and 
glued  in  the  form  of  a  hexagon.  Two 
of  these  layers  were  glued  and  turned 

Bored Plugged Hollow 

on  a  face  plate  to  form  the  bowl,  the 
other  layer  was  turned  to  form  the 
base,  while  the  column  is  one  piece  of 
walnut.  The  task  required  consider- 

able time  and  patience. — Contributed 
by  C.  E.  Mallory,  University  of  Wash- 

ington, Seattle,  Wash. 

A  Musical  Windmill 

Make  two  wheels  out  of  tin,  which 
may  be  of  any  size,  but  wheel  A  must 
be  larger  than  wheel  B.  On  wheel  A 
fasten  two  pieces  of  wood,  C,  to  cross 

in  the  center, 

and  place  a  bell 
on  the  four  ends, 
as  shown.  The 
smaller  wheel, 

B,  must  be  sep- arated from  the 
other  with  a 
round  piece  of 
wood  or  an  old 

spool.  Tie  four  buttons  with  split 
rings  to  the  smaller  wheel,  B.  The 
blades  on  the  wheels  should  be  bent 

opposite  on  one  wheel  from  the  others 
so  as  to  make  the  wheels  turn  in  dif- 

ferent directions.  When  turning  the 
buttons  will  strike  the  bells  and  make 

them  ring  constantly. 
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How  to  Build  a  Grape  Arbor 

A  grape  arbor  made  of  white  pine, 
put  together  as  shown  in  the  sketch,  will 
last  for  several  years.  The  2  by  4-in. 
posts,  A,  are  7  ft.  long  The  feet,  B,  are 

Grape  Arbor  Trellis 

made  2  by  4  in.,  1  ft.  long,  and  rest  on 
a  brick  placed  under  each  end.  The 
crosspieces  and  braces  are  1  by  2  in.  A 
piece  of  strap  iron,  C,  fastened  to  the 
foot  by  means  of  a  nail  through  a  hole  in 
its  top,  is  driven  into  the  ground,  which 
holds  the  arbor  from  blowing  over. — 
G.  A.  Dale,  Virginia,  111. 

A  Battery  Rheostat 

In  a  board  7  in.  long  and  5  in.  wide 
bore  holes  about  J  in.  apart  in  a  semi- 
c  i  r  c  1  e  2  in. 
from  the  bot- 

tom and  cut 
notches  in  top 
end  to  corre- 

spond with 
the  hoi  e  s. 
From  a  piece 
of  brass  a 
switch,  C,  is 
cut  with  a 
knob  soldered 
on  at  the  end. 
Nails  for 

stops  are 
placed  at  DD. 
Two  binding-posts  are  placed  in  board 
at  A  and  B.  With  about  9  ft.  of  fine 
iron  wire  attach  one  end  to  the  bottom 

of  post  A  and  run  through  first  hole 
and  over  in  first  notch  to  back  of  board 

and  then  through  second  hole  and  over 
second  notch  and  so  on  until  E  is 
reached,  where  the  other  end  of  wire  is 
fastened.  Connect  switch  to  post  B. — 
Contributed  by  Edmund  Kuhn,  Jr., 
East  Orange,  N.  J. 

Novel  Mouse  Trap 

A  piece  of  an  old  bicycle  tire  and  a 
glass  fruit  jar  are  the  only  materials 
required  for  making  this  trap.  Push 
one  end  of  the  tire  in  the  hole,  being 
sure  that  there  is  a  space  left  at  the  end 
so  that  the  mice  can  get  in.  Then  bend 
the  other  end  down  into  a  fruit  jar  or 
other  glass  jar.  Bait  may  be  placed  in 
the  jar  if  desired,  although  this  is  not 

Great  Fun:  Try  It 

necessary.  —  Contributed  by  Geo.  G. 
McVicker,  North  Bend,  Neb. 

One=Wire  Telegraph  Line 

The  accompanying  wiring  diagram 
shows  a  telegraph  system  that  requires 
no  switches  and  can  be  operated  with 

open-circuit  batteries  on  a  one-wire 
Line 

H Battery 

Key 

JH Sounder 
Ground 

\Gr, 

Batten/ 

Sounder  |~| 
Qround  \ 

Diagram  of  One=Wire  Line 
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line  with  ground  connections  at  each 
end.  Any  telegraph  set  in  which  the 

key  makes  double  contact  can  be  con- 
nected up  in  this  way. — Contributed 

by  R.  A.  Brown,  Fairport,  N.  Y. 

How  to  Make  a  Rotary  Pump 

PLAN  QCPUMP  -  5/PF5  REMOVED 

A   . 
f 
H 

|
?
 

H 

V-  - 

Fig.  1 

TUBING  PRL55ED  FLAT 

A  simple  rotary  pump  is  constructed 
on  the  principle  of  creating  a  vacuum 
in  a  rubber  tube  and  so  causing  water 
to  rise  to  fill  the  vacuum.  Figs.  3,  4 

and  5  show  all  the  parts  needed,  ex- 
cepting the  crank  and  tubing.  The 

dimensions  and  description  given  are 
for  a  minimum  pump, 
but  a  larger  one  could 
be  built  in  propor- 
tion. 

Through  the  cen- 
ter of  a  block  of  wood 

4  in.  square  and  J4 
in.  thick  (A,  Figs.  1, 

2  and  3)  saw  a  cir- 
cular opening  2%  in. 

in  diameter.  On  each 
side  of  this  block  cut 
a  larger  circle  3%  in. 
in  diameter,  having 
the  same  center  as 
the  first  circle  (Fig. 

3).  Cut  the  last  cir- 
cles only  34  in.  deep, 

leaving  the  first  cir- 
cle in  the  form  of  a 

ridge  or  track  V%  m. 
wide,  against  which 
the  rubber  tubing,  E, 
is  compressed  by 
wheels.  Bore  two 

in.  holes  (HH,  Tig. 
1)  from  the  outside 
of  the  block  to  the 

edge  of  the  inner  cir- 
cle. Put  the  rubber 

tube,  E,  through  one 
of  these  holes,  pass  it 
around  the  track  and 

out  through  the  other 
hole.  Notice  the  break  (S)  in  the 
track ;  this  is  necessary  in  order  to 
place  in  position  the  piece  holding  the 
wheels. 

Figure  4  shows  the  wheel-holder, 
B.  Make  it  of  hard  wood  3^  in.  long, 
1  in.  wide  and  a  little  less  than  %  in. 
thick,  so  that  it  will  run  free  between 
the  sides  (Fig.  5)  when  they  are 
placed.  Cut  two  grooves,  one  in 
each  end,  1  in.  deep  and  in.  wide. 
In  these  grooves  place  wheels,  CC,  to 
turn  on  pins  of  stout  wire.  These 
wheels  should  be  in.  in  diameter. 

When  placed  in  the  holder  their  cen- 
ters must  be  exactly  2  in.  apart,  or  so 

arranged  that  the  distance  between  the 
edge  of  the  wheels  and  the  track  (K, 
Fig.  1 )  is  equal  to  the  thickness  of  the 
tubing   when   pressed   flat.     If  the 

E 

0 

Pig.  5 

/NLET' Details  of  Rotary  Pump 

wheels  fit  too  tight,  they  will  bind;  if 
too  loose,  they  will  let  the  air  through. 
Bore  a  hole  through  the  middle  of 
the  wheel-holder  and  insert  the  crank- 
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pin,  D,  which  should  be  about  *^  in- 
in  diameter.  The  crankpin  should  fit 
tight ;  if  necessary  drive  a  brad 
through  to  keep  it  from  slipping. 

In  the  sides  (Fig.  5)  bore  a  hole  in 
the  center  of  the  crankpin  to  run  in 
loosely.  Now  put  all  these  parts  to- 

gether, as  shown  in  the  illustration. 
Do  not  fasten  the  sides  too  securely 
until  you  have  tried  the  device  and 
are  sure  it  will  run  smoothly.  For 
the  crank  a  bent  piece  of  stout  wire 
or  a  nail  will  serve,  though  a  small 
iron  wheel  is  better,  as  it  gives  steadi- 

ness to  the  motion.  In  this  case  a 
handle  must  be  attached  to  the  rim 
of  the  wheel  to  serve  as  a  crank.  The 

drive  wheel  from  a  broken-down  egg- 
beater  will  do  nicely.  For  ease  in 
handling  the  pump,  a  platform  should 
be  added. 

To  use  the  pump,  fill  the  tube  with 
vvater  and  place  the  lower  end  of  the 
tube  in  a  reservoir  of  water.  Make  a 
nozzle  of  the  end  of  a  clay  pipe  stem 
for  the  other  end  of  the  tube.  Then 
turn  the  crank  from  left  to  right.  The 
first  wheel  presses  the  air  out  of  the 
tube,  creating  a  vacuum  which  is  im- 

mediately filled  with  water.  Before 
the  first  wheel  releases  the  tube  at  the 

top,  the  other  wheel  has  reached  the 
bottom,  this  time  pressing  along  the 
water  that  was  brought  up  by  the  first 
wheel.  If  the  motion  of  the  wheels 

is  regular,  the  pump  will  give  a  steady 
stream.  Two  feet  of  Y\-\r\.  tubing, 
costing  10  cents,  is  all  the  expense 
necessary. — Contributed  by  Dan  K. 
Hubbard,  Idana,  Kan. 

How  to  Make  a  Small  Medical 
Induction  Coil 

The  coil  to  be  described  is  ?>\  in., 
full  length  of  iron  core,  and  f  in.  in 
diameter. 

Procure  a  bundle  of  small  iron  wire, 
say  \  in.  in  diameter,  and  cut  it  in. 
long;  bind  neatly  with  coarse  thread 
and  file  the  ends  smooth  (Fig.  1).  This 
done,  make  two  wood  ends,  \\  by  \\  in. 
and  §  in.  thick,  and  varnish.  Bore 
holes  in  the  center  of  each  so  the  core 
will  fit  in  snugly  and  leave  about  \  in. 
projecting  from  each  end  (Fig.  1). 

After  finishing  the  core,  shellac  two 
layers  of  thick  paper  over  it  between 
the  ends ;  let  this  dry  thoroughly.  Wind 
two  layers  of  bell  magnet  wire  over 
this,  allowing  several  inches  of  free  wire 
to  come  through  a  hole  in  the  end. 

VREW  HEAD 

[|H-  PLATINUM Fig.2 

Cover  with  paper  and  shellac  as  before. 
Wind  about  J  in.  of  fine  wire,  such 

as  used  on  telephone  generators,  around 
the  coil,  leaving  long  terminals.  Soak 
the  whole  in  melted  paraffine  and  let 
cool;  bind  tightly  with  black  silk. 

The  vibrator  is  made  of  a  piece  of 
thin  tin  to  which  is  soldered  the  head 
of  an  iron  screw  and  on  the  other  side 
a  small  piece  of  platinum,  which  can 
be  taken  from  an  old  electric  bell 

(Fig.  2). 
Of  course,  a  regulator  must  be  had 

for  the  vibrator;  this  can  be  accom- 
plished by  bending  a  stout  piece  of  cop- 

per wire  as  shown.  The  connections 
and  the  base  for  setting  up  are  shown 
in  the  figures. — Contributed  by  J.  T. 
R.,  Washington,  D.  C. 
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Freight  Locomotive,  Great  Eastern  Ry.,  England 

KILLED  BY  STEPPING  ON  FUR= 
NACE  REGISTER 

The  death  of  Miss  Grace  Dillon,  of 
Champaign,  111.,  has  baffled  the  elec- 

trical experts,  who  can  find  no  logical 
reason  for  it.  Miss  Dillon  had  hold 

of  a  long  drop  cord,  grasping  the  elec- 
tric light  bulb,  between  thumb  and 

first  ringer.  As  she  walked  about  her 
room  she  stepped  upon  a  galvanized 
iron  radiator  which  connected  by  iron 
pipes  to  the  furnace,  and  was  almost 
instantly  electrocuted. 

Her  fingers  were  burned  to  the  bone, 
but  where  the  current  left  her  foot, 
passing  through  a  tack  in  her  shoe,  it 
made  only  a  slight  black  mark.  The 
point  of  the  tack  had  worn  through 
the  skin  of  her  great  toe,  thus  lessen- 

ing, to  a  large  extent,  the  resistance 
of  her  body. 

Electrical  experts  who  examined  the 
house  wiring,  declare  that  there  was 
absolutely  no  evidence  to  indicate  the 
presence  of  any  high  potential  current 
other  than  the  ordinary  110-volt  cir- 

cuit and  are  completely  at  a  loss  to 
understand  how  the  death  occurred. 
This  accident  ic  due  to  the  fact  that 

electric  bulb  sockets  do  not  completely^ 

cover  the  lamp's  metallic  end,  a  con- 

dition which  all  electricians  complain 

about.  The  coroner's  jury  exonerated 
the  lighting  company.  Its  electrical 

engineer,  G.  W.  Caldwell,  says:  "I 
believe  the  underwriters  should  require 
that  all  sockets  be  long  enough  to  cover 
the  bases  of  all  lamps.  They  now  re- 

quire that  the  bases  of  the  lamps  be 
short,  but  even  with  this  I  have  not 
seen  one  that  was  so  thoroughly  cov- 

ered that  you  could  not  touch  the  live 

parts." 

PLIERS  FOR  REMOVING  NUTS 

With  these  new  pliers  nuts  can  be 
screwed  on  or  off  in  all  sorts  of  awk- 

ward places  where  the  use  of  a  wrench 
is  either  impossible  or  difficult.   It  can 

Nut  Wrench  and  Wire  Pliers 

also  be  used  as  a  wire  cutter;  as  an 
ordinary  pliers;  and  in  several  other 
ways.  For  electricians  the  handles  are 
insulated. 
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GERMAN  RADISH  BOARD 

In  Germany  the  radish  is  not  highly 
esteemed  as  a  food  vegetable  but  is 
used  in  preparing  medicines.   In  plant- 

Marks  Places  for  Planting 

ing,  the  gardeners  use  a  marking  board 
which  when  pressed  upon  the  soft  earth 
leaves  39  holes,  spaced  equally.  Into 
these  holes  the  seed  is  dropped. 

 ♦  >  ♦  

SAWDUST  AS  A  WALL  FILLING 

IN  RESIDENCES 

It  is  a  singular  fact  that  with  all  our 
scientific  training  of  the  present  age 
people  will  not  use  some  insulator  to 
keep  the  heat  in  a  house  during  the 
winter  and  to  keep  it  out  during  the 
summer.  Fireless  cookers  and  hay 
ovens  are  successful  because  they  keep 
the  inherent  heat  of  a  substance  doing 
useful  work,  instead  of  allowing  it  to 
escape. 

This  same  principle  can  be  applied 
to  house  construction  by  filling  the 
walls  with  sawdust  and  putting  a  layer 
of  it  over  the  ceiling.  To  most  people, 
however,  the  mention  of  sawdust  filling 
conjures  up  the  following  objections : 
dampness,  spontaneous  combustion,  de- 

cay, odors,  and  nests  for  rats  and  mice. 
These  objections  are  less  serious  than 
supposed.     It  has  been  proven  that 

even  if  sawdust  is  damp,  it  will  soon 
dry  out  if  placed  in  walls.  Sawdust 
cannot  decay  where  there  is  no  moisture 
and  as  it  is  a  slow  combustive  it  is  an 
actual  protection  against  fire.  Eats 
cannot  live  in  walls  when  they  are 
tightly  stuffed  and  any  slight  odor 
from  the  wood  is  dispelled  in  a  few 

weeks.  A.  K.  Campbell  says,  "I  have 
used  it  for  37  years  in  building.  Every 
house  that  I  have  been  connected  with 
in  that  time  has  had  its  walls  filled 
with  sawdust  and  the  ceilings  covered. 
There  has  not  the  shadow  of  an  objec- 

tion developed  itself  during  all  that 
time  in  any  of  these  instances.  It  has 
proved  itself  to  be  the  greatest  fuel 
saver  I  have  ever  known.  It  costs  but 
a  few  dollars  to  fill  the  walls  of  the 

whole  house/7 

GOING  INTO  FOUNDRY  BUSINESS? 
POINTS  TO  CONSIDER 

The  inexperienced  man  who  is  going 
to  invest  should  carefully  consider  the 
following  vital  points  before  embark- 

ing in  the  foundry  business : 
The  great  lack  of  good  skilled  labor. 
The  advantage  that  sellers  of  appli- 

ances and  purchasers  of  castings  take 
of  ignorant  beginners. 

Difficulties  in  obtaining  practical  and 
good  executive  managers  and  foremen. 

The  underestimation  of  the  obstacles 
and  uncertainties  that  every  beginner 
must  encounter. 

He  should  make  a  thorough  investi-. 
gation  to  discover  if  there  is  a  demand 
for  the  class  of  castings  he  intends  to 
make,  and  what  competition  exists. 

One  seeking  orders,  and  not  com- 
petent to  quote  prices,  should  not  be 

ashamed  to  seek  his  manager's  or  fore- man's advice. 

In  starting  to  make  castings  don't 
be  in  a  hurry  to  fill  your  shop  with 
work.  Go  slow,  feel  your  way,  and 
your  chances  for  error  or  failure  will  be 
greatly  decreased. 

Be  sure  to  have  sufficient  working 
capital  and  good  chances  of  obtaining 

a  surplus  over  and  above  what  is  con- 
sidered necessary. 
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LIQUID  GRANITE 

and  the  Home  Beautiful 

Varnish  occupies  a  conspicuous  place  in  the  making  of  modern 

homes,  and  "Liquid  Granite  is  the  most  desirable,  durable  and  satis- 
factory varnish  yet  produced  for  Floor  Finishing 

and  all  other  domestic  purposes.  &  It  is  invaluable 

in  restoring  Oilcloth  and  Linoleum,  d  It  is  easy 

to  apply  and  difficult  to  deface.  £  &  Put  up  in 

cans  of  convenient  size  from  ]A  pint  to  5  gallons. 

Send  for  samples  of  Finished  Woods  and  in- 
formation on  Wood  Finishing  and  Home 

Varnishing,  —  Free  on  request. 
DEALERS  EVERYWHERE 

New  York 
Boston 
Philadelphia 
Baltimore 

BERRY  BROTHERS,  Limited 
Varnish  Manufacturers 

Department  A,  DETROIT 
Canadian  Office  and  Factory  :  Walkerville,  Ont. 

Chicago 

Cincinnati 
St.  Louis 
San  Francisco 

4
*
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B.  A.  Alderson 

E.  F.  Rainier 

G.M.Dodge P.  H.  Swain 

F.  R.  Luabeck 

These  Expert 

Telegraph  Operators 
Will  Teach  You 

Practical  Telegraphy 
My  telegraph  school  is  the  only 

one  in  the  world  whose  instruc- 
tors are  all  practical  experienced 

telegraph  operators  — the  only 
school  graduating  qualified  tele- 

graph operators,  and  the  only 
school  owning  a  building  devoted 
exclusively  to  teaching  telegraphy. 
There  is  a  reason  for  all  this. 

Think  it  over.  You  are  entitled 
to  the  best  instruction. 

I  guarantee  good  paying  posi= tions.  Living  expenses  very  low. 
Easy  payments.  Correspondence 
course  if  desired.  Write  today 
for  catalog. 

GEO.  M.  DODGE,  Pres.  DODGE'S INSTITUTE  OP  TELEGRAPHY 
Eighth  Street,     Valparaiso,  Ind. 

12  Art  Panels  50c 
Exquisite  Art 

Studies 
Most  Entrancing  Portrayals  of 

"Woman  Beautiful"  ever  shown  in one  collection.  We  send  full  set  of  12 
complete,  prepaid,  together  with  80  life- 

like miniatures  of  other  beautiful  art 
pictures  for  only  50c,  coin,  stamps  or 
Money  Order.  26  pnnels  different,  $1. 
Money  back  if  not  satisfied.  Catalog  free. 

GORDON  ART  CO. 
Dept.  B  87    1209  Foster  Ave.,  Chicago 
FrCC  Order  26  panels  at  once  and  we  will  include an  extra  hand  colored  picture  absolutely  free 

0 

J 

AN  IMMENSE  OIL  SCHEME. — The  Southern  Pacific  pro 
poses  to  expend  at  least  $2,000,000  on  an  oil  pipe  lin< from  the  Kern  county  oil  fields  to  a  point  on  San  Fran 
Cisco  Bay  opposite  the  city.  This  pipe  line  will  be  26f 
miles  long,  and  will  consist  of  an  8-in.  pipe  for  tin 
entire  distance.  This  will  be  the  first  railway  company 
in  the  world  to  own  and  operate  its  own  entire  oil  sup 
ply.  The  pipe  is  intended  to  supply  its  hundreds  ol 
locomotives  in  California  at  a  minimum  cost. 
The  company  finds  it  impossible  to  buy  or  build  enough 

tank-cars  to  distribute  oil  at  200  or  300  points  in  the  Stat, to  daily  supply  its  engines. 
On  the  265-mile  route  there  will  be  23  pumping  plants 

each  with  two  single  or  triple  compound  duplex  oil  pump;- 
of  special  design;  also  two  water  pumps  for  injecting 
water  to  facilitate  the  flow  of  the  oil  through  the  pipe 
line  from  the  wells  to  San  Francisco  Bay.  At  each  pump- 

ing station  there  will  be  a  750-hp.  battery  of  watertulu 
boilers  in  three  units;  also  two  large  steel  tank  reser- voirs for  storage  purposes. 

Read  our  Classified  Pages, 
greatly. 

They'll  interest  yoi 

FIG.  300 THE 

American  Well  Works 
AURORA,  ILL.,  U.  S.  A. 

CHICAGO,  ILL.  DALLAS,  TEXAS, 

Build  the  Standard  BORING,  COR* 
ING  or  ROCK  RROSREC TING 

MACHINERY 

Tour  Traction  Farm  Engine  will  suc- 
cess fully  drive,  in  prospecting,  that 

OIL,  GAS  or  WATER  problem. 
Also  build  FULL  LINE  heavy  RUMRING  MACHINERY. 

Catalog  mailed  on  request. 

$100
0 DAILY 

A  MAN  OR  BOY  OF  ORDINARY  INTELLIGENCE 
Can  Make  Ten  Dollars  Each  Day  In  His  Own  Town  By  Making  CONCRETE  BRICKS  With  The 

$  1  OqaILY 

WINNER  BRICK  MACHINE  No.  2 
It  is  a  little  gem  four  (4)  brick  face  down  machine,  perfect  in 

every  detail.  Strong  and  durable,  perfect  workmanship,  and 
made  of  first-class  material.  Makes  perfect  brick  in  common, moulding  designs  or  rock  face. 

One  man  can  produce,  without  effort,  1,500  Perfect —  Bricks  in  9  Hours  
Operation  so  simple  and  perfect  a  boy  can  operate  it  with  ease  and  perfection. 

Investment— $35.00    is    all— complete,   f.   o.   b.  Minneapolis. 
Ten  Dollars  with  Order- -Balance  C.  O.  D. 

WINNER.  BLOCK  MACHINE  CO.  minn^ap^LKS^eISW  «.  s.  a. 
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Tfie  CcMfeNER  STONE  IS 

FINAL  OPPORTUNITY 

ABSOLUTE  CLEARANCE  SALE 
SPECIAL  DE  LUXE  EDITION  AT 

Less  than  l^j  Regular  Price 
CYCLOPEDIA  of 

ARCHITECTURE,  CAR- 

PENTRY and  BUILDING 

each  nearly  one  foot  high,  handsomely  hound  in  red  half  morocco.  Over 
4,000  pages;  3,000  illustrations,  full  page  plates,  plans,  sections,  etc. 

Printed  on  highest  grade  paper;  entirely  new  type — DE  LUXE  hooks  in  every  particular. 
In  order  to  advertise  the  superior  methods  of  instruction  of  the  American  School  of  Corre- 

spondence, Chicago,  a  limited  number  of  sets  of  this  great  cyclopedia  will  be  sold  at  one~third  regular 
price.  It  is  compiled  from  representative  instruction  papers  of  the  School.  We  employ  no  agents. 
believing  our  books  offer  the  best  method  of  acquainting  the  public  with  the  superiority  of  our  regular  courses 
of  instruction.  We  feel  sure  that  every  purchaser  will  later  become  a  student  in  some  regular  course.  The 
work  itself  is  a  masterpiece  of  complete,  concise,  practical,  "ready-to-use"  information.  There  is  not  one  iota  of theory  in  its  4,000  pages.  Every  demonstration  is  derived  from  the  practical  experience  of  the  greatest 
experts  in  the  building  industries  of  the  world. 

Free  for  Examination  $19.SO  Instead  of  $60.00  No  Advance  Payment 
Only  a  few  sets  remain  to  be  sold  at  this  price   ....    Orders  will  be  filled  in  order  received. 
Sent  prepaid  by  express.  Pay  $2.00  within  one  week  and  $2.00  a  month  if  satisfactory;  otherwise  notify 

us  to  send  for  them.    In  any  case  you  lose  nothing. 
The  young  Man  will  find  this  set  of  books  offers  an  unusual  opportunity  to  get  a  working 

knowledge  of  a  well  paid  trade. 
The  Older  Man  who  wishes  to  change  from  poorly  paid,  uncongenial  work  cannot  afford  to  ignore this  chance  of  self  betterment. 
The  Mouse  Otuner  will  easily  save  many  times  the  cost  of  this  set  of  books  by  merely  applying 

the  most  elementary  facts  contained  therein  to  fit  his  every  day  troubles  and  annoyances. 
The  *Prospecti<de  House  "Builder  will  save  himself  immense  time,  worry,  trouble  and  much expense  by  studying  this  work  carefully. 
If  you  are  a  Carpenter,  Contractor,  Builder,  Architect,  Draftsman  or  Mechanic,  it  offers  you  an  exceptional 

chance  to  advance  in  your  present  occupation. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 

Please  Mention  Popular  Mechanics 
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Increase  Your  Height 

mk.  B  roapenYour  Smoulders 

Anyone  Can  Now  Secure  a  Perfect  Figure 
You  can  add  from  2  to  5  inches  to  your  height,  broaden  your 
shoulders,  and  increase  your  chest  measurement  by  the  simple, 
harmless  and  practical  invention  of  a  business  man. 

Neither  operation,  electricity  nor  drugs  are  needed  to  secure 
these  happy  results.  It  causes  no  pain,  no  trouble  and  necessi- 

tates no  loss  of  time  or  detention  from  business.  Anyone, 
young  or  old  of  either  sex,  can  successfully  use  this  treat- 

ment in  the  privacy  of  their  own  home.  Eminent  doctors, 
scientists  and  gymnasium  directors  have  endorsed  it.  Lead- 

ing colleges  and  universities  have  adopted  it.  It  is  impos- 
sible for  anyone  to  use  this  method  without  obtaining  mar- 

velous results. 
FREE  TO  ANYONE 

Exactly  how  it  is  done  is  explained  in  an  intensely  inter- 
esting book,  beautifully  illustrated  from  life,  which  the  in- 
ventor will  send  absolutely  free  of  charge  to  all  who  ask  for 

it.  If  you  would  like  to  increase  your  height  and  secure  a 
perfect  figure,  if  you  want  to  overcome  the  embarrassment  of 
being  short  and  stunted;  if  you  desire  to  secure  all  the  ad- 

vantages of  being  tall,  write  today  for  this  free  book,  which 
will  be  sent  you  by  return  mail,  free  of  all  charge,  in  a  plain 
package.  Do  not  delay,  but  learn  the  secret  at  once.  Simply 
address  v_ 
CARTILAGE  COMPANY    ::    19D  Unity  Bldg.    ::    Rochester,  New  York 

HOT  WATER 

IN  2  MINUTES 

Cost — Two  Cents 
The  Peerless  Kitchen  Boiler  has  solved  the 

hot  water  problem,  in  city  and  country  homes, 
hotels,  restaurants,  clubs,  bath-houses,  gym- 

nasiums —  every    place   where   hot  water  is 
I  required.    Burns  either  gas  or 

gasoline;  heats  water  to  185° 
and  keeps  it  hot  at  one=half 
cent  per  hour.  A  hot  bath  in 
two  minutes  for  two  cents. 
The  PEERLESS  is  simple  in 
construction— only  three  parts 
— disk,  burner,  drum.  Absolute- 

ly noiseless;  creates  no  odor. 
Occupies  but  a  very  small  space; 
easy  to  install  and  connect.  No 
pipes  to  clog  or  mechanisms  to 
get  out  of  order.  The  water  is 
kept  in  constant  circulation,  the 
capacity  almost  unlimited. 
PRICE,  surprisingly  moder= 
ate.  Ask'  your  plumber  about the  PEERLESS,  or  write  for 
catalog,  prices  and  discounts. 

james  McCartney 

39  State  Street, CHICAGO 

CUTTING  RUBBER  WITH  A  WET  KNIFE.— Some  years 
ago  the  writer  was  employed  in  a  paper  mill  in  Vermont 
and  one  day  saw  the  machine  tender  cutting  some  heavy 
rubber  which  covers  one  of  the  rolls  at  the  "wet"  end  of the  machine.  After  every  stroke  of  the  knife  he  would 
wet  the  blade  in  his  mouth.  Being  asked  the  reason  he 
explained  that  it  made  it  cut  easier  and  then  told  the 
following  story:  A  certain  firm  of  rubber  manufacturers 
were  experimenting  with  a  new  mixture  of  rubber  and 
were  observing  the  utmost  secrecy  regarding  its  composition 
with  a  view  to  protecting  same  when  a  satisfactory  mix- ture had  been  found. 

One  day  a  visitor  wormed  his  way  into  the  works  on 
some  plausible  excuse  or  other  and  was  looking  about 
with  apparent  indifference  and  that  lack  of  close  obser- vation which  characterizes  the  merely  curious. 
He  was  apparently  a  minister,  being  of  a  benevolent 

mien,  with  a  long  black  coat  of  a  clerical  cut  and  a 
white  tie.  As  he  came  to  where  some  of  the  finished 
rubber  lay  he  asked  if  he  could  have  a  piece  to  use  as 
an  eraser  and  as  he  looked  anything  but  the  technical expert  he  was  told  that  he  might  have  a  piece. 
Taking  out  his  knife  he  took  up  a  piece  of  the  heavy 

sheet  and  wet  his  knife  to  cut  it  off.  Instantly  the  man 
in  charge  snatched  away  the  sample  sheet  and  with  DO 
gentle  hand  spun  the  clerical-looking  gentleman  around 
with  the  words,  "You  get  out.  and  quick,  too.  you  know- 
altogether  too  much  about  rubber  for  ns.  Now  go!"  He went. — Contributed  by  W.  E.  Morey,  Chicago. 

SUBMARINES   MADE    SAFER  The   danger   of  sailors 
being  caught  in  a  trap  when  a  submarine  sinks  will  be 
removed  in  the  future,  thanks  to  Commander  Hall  am. 
Staff  Surgeon  Rees.  of  the  British  navy.  They  have devised  an  apparatus  to  enable  men  to  escape  from  I 
vessel,  even  if  it  is  filled  with  water  or  poisonous  gas. 
The  invention  resembles  a  diving  helmet  with  a  jacket attached.  It  contains  .an  ingenious  oxygen  generator,  tie 

chief  feature  of  which  is  that  the  oxygen  may  be  breathed 
and  rebreathed  repeatedly  several  hours  because  the  car- bonic acid  in  the  respired  air  is  absorbed  by  a  special substance  called  oxylithe.  , 

The  apparatus  also  has  the  qualities  of  a  life  buoy,  ami 
the  wearer,  when  under  water,  can.  by  a  simple  manipu- lation, rise  to  the  surface  rapidly  and  float  until  rescued 
The  apparatus  can  be  hung  handily  within  the  submarine boat  and  can  be  donned  in  thirty  seconds. 

Even  in  the  most  poisonous  fumes  of  chlorine  pas  whi<  ■ ' the  sea  water  generates  when  it  comes  in  contact  Wi\  1 the  batteries  of  submarine  boats  the  wearer  can  live  for an  hour  and  twenty  minutes. 

Please  Mention  Popular  Mechanics 
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The  Greatest  of  Musical  Inventions — the  Two-Horn 

DUPLEX 

PHONOGRAPH 

FREE  TRIAL 
NO  MONEY  IN  ADVANCE 

IT  is  the  phonograph  that  gives  you  all  the  sound 
vibrations.  It  has  not  only  two  horns,  but  two 
vibrating  diaphragms  in  sound  box.  Other 

phonographs  have  one  diaphragm  ancVone  horn. 
The  Duplex  gets  all  the  volume  of  music;  other 
phonographs  get  the  half.  The  Duplex  gives 
you  a  better  tone— clearer,  sweeter,  more  like the  original.  Our 
FREE 

Catalogue 
will  explain  fully 
the  superiority  of 
The  Duplex.  Don't allow  any  one  toper- 
suadeyouto  buvany other  make  without 
first  sending  for  our 
catalogue.  The  Du- 

plex is  not  sold  by 
dealers  or  in  stores. 
We  are  Actual 
Manufacturers,  not 
jobbers,  and  sell 
only  direct  from  our 
factory  to  the  user, 
eliminating  all 
middlemen's  profits. 

Duplex  Phonograph  Co.,        331  Patterson  St. 

SAVE  ALL 

THE  DEALERS' 70%  PROFIT 

Each  horn  is  30  in.  long  with  I?  in. 
bell.  Cabinet  18  in.  x  14  in.  x  10  in. 
That  is  why  we  are  able  to  manu- 

facture and  deliver  the  best  phono- graph made  for  less  than  one- 
third  what  dealers  ask  for  other makes  not  as  good. 

Freight  Prepaid 

Seven  Days'  Free  Trial 
We  allow  seven  days'  free  trial  in  your  own  home in  which  to  decide  whether  you  wish  to  keep  it.  If 

the  machine  does  not  make  good  our  every  claim- 
volume,  quality,  saving,  satisfaction— just  send  it 
back.   We'll  pay  all  freight  charges  both  way8. 

All  the  Latest  Improvements 
The  Duplex  is  equipped  with  a  mechanical  feed  that 

relieves  the  record  of  all  the  destructive  work  of  pro- pelling the  reproducer  across  its  surface.      The  needle  point  is  held  in  con tinuous  contact  with  the  inner  (which  is  more  accurate)  wall  of  the  sound wave  groove,  thus  reproducing  more  perfectly  whatever  music  was  put  into the  record  when  it  was  made.  The  Duplex  has  a  device  by  which  the  weight 
of  the  reproducer  upon  the  record  may  be  regulated  to  suit  the  needs  of  the  occasion,  thus  greatly  preserving  the  life  and  dura 
bihty  of  the  records.    These  are  exclusive  features  of  the  Duplex  and  can  not  he  had  on  any  other  make  of  phonograph. 

V*l*m«*AA  M{«k  Plays  all  sizes  and  makes  of  disc  records. IVaiamaZOO,  rllCll.  Our  Free  Catalogue  explains  eveiything. 

Cement 

Machines 
Big  money  in  making  Blocks  or 

Bricks.  8ave  money  on  your  build- ings. Write  for  circulars. 
Chicago  Cement  Stone  MachinebyCo. 

North  Chicago,  III. 

THE  BEST  BOILER  AND  EN6INE  EVER  BUILT 
are  worthless  without  a  good  Boiler  Feeder 

Manufactured  only  by 

THE  RANDLE  MACHINERY  COMPANY 
1761  Powers  Street,         -  -         Cincinnati,  Ohio 

HOW  TO  MAKE.  MONEY 
Send  today  for  our  FREE  book  and  descriptive  matter telling  all  about  the  profits  that  can  be  made  in  the 
manufacture  of  concrete  building  blocks.  With  a 
FRANCIS  BLOCK  MACHINE  any  man  of  ordinary  ability can  make  from  $5  to  $15  a  day.  No  capital  or  experi- ence necessary.  Building  blocks  made  with  the  Francis 
Machine  under  the  Berlin  System  are  guaranteed  damp proof,  frost  proof,  fire  proof  and  will  not  crack  or 
crumble.  Contractors  and  builders  in  your  town  need your  entire  output.   Write  today. 

FRANCIS  MACHINERY  COMPANY 
Room  40,  710  N.  8th  Street       •      -      St.  Louis,  IT.  S.  A. 

The  "CHICAGO" 
Automatic  Temperature 

Regulator 
The  best  device  for  controlling  your 

heating  system. 
Even  temperature  at  all  times. 

Time-Set Attachment 

A  Fuel 

Saver 

Put  in  the  coal  and 
it  will  do  the  rest. 

This  attachment  alone  is  worth  what  we  are  asking  for 
the  complete  outfit.  It  will  check  the  fire  during  the  night, 
until  such  time  as  you  may  want  it  warmer  in  the  morning. 

SIMPLE  DURABLE  RELIABLE 

TheChicago  Heat  Regulator  Co. 

Dept.  P.  Suite  322, 40  Dearborn  St.,  Chicago 
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GASOLINE  SOLDERING  IRON 
AND  BLOW  TORCH 

ARE  YOU  still  plugging  along  with  that  old 
smoky  charcoal  stove  or  clumsy  gasoline  fire 
pot?  Make  your  work  a  pleasure,  get  out  of 
the  old  rut,  be  modern.  Let  us  enlighten  you 
with  our  free  catalogue. 

EMMELMANN  BROTHERS  MFG.  CO.,  INDIANAPOLIS,  IND.,  U.  S.  A. 

Are  hard 
Are  tough 

Are  uniform 
Are  economical 

Are  just  right 
for  every  and  all  sorts  of  work.  Buy  them,  try 
them  and  satisfy  yourself  that  they  are  as  we 
say,  and  as  their  name  signifies — all  STARS. 

MILLERS  FALLS  CO.,  28  Warren  St.,  New  York 

THE  PUMP  THAT  FOOLED  THE  YOtJNG  REPAIRMAN. 
[From  the  American  Machinist.] 

Jimmy  was  a  young  mechanic  whose  confidence  in  his 
own  abilities  were  fully  developed.  Once,  when  the  shop was  short  handed  the  boss  had  let  him  go  out  alone  to 
fix  a  gas  engine.  Not  long  after  the  force  was  again  all 
busy  when  Hans  Pumpernickel,  who  ran  the  little  steam 
barrel  mill  down  by  the  creek,  wheezed  into  the  shop  in 
a  vertitable  cloud  of  perspiration. 

"Gott  im  Himmel!"  exploded  Hans,  "mine  bumb  she 
von't  bumb,  und  I  can  get  no  vasser  in  mine  poiler  alreaty. 
I  loose  a  tousan  tollars  a  tay." 

Here  was  Jimmy's  chance. With  manly  stride  and  bulging  kit  he  sallied  forth.  Ott. 
the  way  he  questioned  Hans  as  to  the  pump's  symptoms. Not  that  he  needed  any  coaching;  he  would  make  his 
own  diagnosis;  but  he  was  curious  to  learn  what  ideas 
mechanical  oozed  (he  felt  certain  they  merely  oozed) 
around  within  the  miller's  round  head. 

"She  go  oud  lik  dis,"  elucidated  Hans,  thrusting  his  fist 
from  him  slowly  and  steadily,   "unt  she  koom  pack  like 

THE  BRAND  "OHIO"  ON  A  TOOL 

IS  A  SAFEGUARD 

against  inferior  goods.    "Ohio"  Tools  are  the  best  money and  skill  can  produce.     They  have  been  on  the  market  a 
great  many  years  and  with  the  experienced 
mechanic  the  brand  "Ohio"  has  become 
a  synonym  for  "Quality." 

They  are  decidedly  economical  from  the  users  standpoint,  and  well  worth  insist- 
ing upon. 

Every  "Ohio"  tool  covered  by  a  broad  guarantee 
Our  complete  Illustrated  Catalog  No.  P  may  be  had  for  the  asking 

OHIO  TOOL  COMPANY    -   COLUMBUS,  OHIO Registered 

Armstrong' 

Hinged  Vise 

Slip  the  pipe  in  sideways  not 
endways  and  save  no  end  of  time 
and  trouble.  Made  of  strong  mal- 

leable iron,  with  finest  crucible 
steel  interchangeable  jaws. 

A  vise  like  this  will  outlast  two 
cheap  vises  and  will  not  break  at 
the  time  you  need  it  most.  Every 
shop  needs  one.  Write  for  special circular. 

Th< Armstrong  Manufacturing  Go. 
Bridgeport,  Connecticut 

dis."  Here  Hans  suddenly  shot  his  arm  back  with  enough violence  to  dislocate  his  shoulder. 
Jimmy  smiled  knowingly  and,  gazing  away  to  the  horizon 

with  a  wise  look,  muttered  to  himself,  "valve." The  pump  proved  to  be  a  little  Knowles.  It  also 
proved  to  be  situated  in  a  not  too  commodious  passage- way, against  the  side  of  the  boiler,  which  was  anything 
but  cool.  As  a  preliminary,  Jimmy  turned  on  steam  and 
watched  the  pump's  action.  The  miller's  graphic  explana- tion fittingly  described  it. 
Jimmy  opened  his  kit  and  spread  his  tools  out  in  im- posing array.  He  then  poured  a  pail  of  cold  water  over 

the  hot  cylinder  and  took  off  the  steam  chest.  The  valve 
appeared  to  be  all  right.  The  trouble  must  be  in  tM 
outside  gear.  He  took  off  the  cylinder  head,  too,  to  make 
sure;  everything  all  right  there.  He  replaced  the  chest and  head  and  examined  the  gear. 
The  valve  was  worked  by  a  rocker  attached  to  the 

trough,  the  rocker  being  moved  by  means  of  a  roller  on 
the  piston  rod.  The  movement  of  the  valve  was  regulated 
by  having  the  link  which  connected  the  rocker  with  the 
valve  stem  in  two  parts  screwed  together.  The  lock  nut 
on  the  link  was  loose;  the  link  must  have  unscrewed  and 

(Continued  on  page  1024) 

THE,  AMERICAN  COMBINED   LEVEL  AND  GRADE,  FINDER 
Qnmpfhinrf  A  Itnrfpthor  Now  A11  progressive  and  up-to-date  Mechanics,  Machinists,  Carpenters,  Bricklayers,  Masons,  Plumbers,  Millwrights, OUIIIClllllg  AllUgCUlCl  nCW  Road  Supervisors,  Track  Foremen,  Surveyors,  Architects,  Civil  Engineers  and  others  will  find  this  an  INDIS- lpervisors,  TracK  f  oremen,  Surveyors, PENSABLE  INVKNTION.    A  CIVIL  ENGINEER  THAT  YOU  MAY  HAVE  WITH  YOU  AT  ALL  TIMES. 

The  Most  Practicable,  Durable  and  Convenient  Instrument  of  the  Day  . 
In  addition  to  ordinary  mechanical  work  the  American  Combined  Level  and  Grade  Finder  will  prove  serviceable  to  all  forms  of  gracing,  laying out  roads,  landscape  gardening,  placing  of  pipes  for  drainage,  getting  fall  of  water,  getting grade  of  hills  for  automobilists,  cutting  of  rafters,  laying  off  and  leveling  buildings,  getting 

height  of  any  object,  etc.    Write  for  book  ef  testimonials.     Agents  wanted  on  liberal  terms. 
'Apply  at  once  to  EDWARD  HELB,  Railroad,  Pa.,  Manufacturer 

Please  Mention  Popular  Mechanice 
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Complete  Bath  Room  Outfits  only 
White  Porcelain  Enameled  18  x  30  Sinks  only 

$36.50 
$  2.00 

Laundry  Tubs  only 
Bath  Tubs  only 

Plumbing 

Material 

DIRECT  TO  THE 
CONSUMER 

At  less  Chan 
wholesale  prices 
you  also  save  the 
plumber's  profit. Send  us  a  list  of 
your  needs.  All 
we  ask  is  an  op- 

portunity to  figure 
on  your  wants. 
We  carry  every- 

ning  necessary  for 
installing  this  class of  work.  Soil  pipe, 
lead  and  water  pipe 
and  fittings  of  all 
kinds,  etc.,  etc. 

All  Goods  are 
Brand  New,  High 
Grade  and  Perfect. 

-      -  $5.00 -  $6.00 

WRITE  FOR  OUR  FREE  ILLUSTRATED  CATALOG  No.  35. 

CENTRAL  MACHINERY  &  SUPPLY  CO.,  547=559  State  St.,  Chicago,  U.  S.  A. 

<< 

YANKEE"  TOOLS 
ARE 

WITHOUT  EQUAL 
IN  QUALITY 

OR  EFFICIENCY 
IN  PRACTICAL  USE 

RATCHET  AND 
SPIRAL-RATCHET 
SCREW  DRIVERS 

also  DRILLS 

ASK  YOUR  DEALER 
TO  SHOW  THEM 

SEND  FOR  OUR 

"YANKEE"  TOOL  BOOK 
SENT  FREE 

NORTH  BROS. 

MFG.  CO. 

PHILADELPHIA,  PA. 

Home  Benches 

THE  NO.  42  BENCH;  ALSO  MADE  WITHOUT  CABINET 
Write  for  Catalog  and  Prices 

GRAND  RAPIDS  HAND 
=  SCREW  CO.  = 

146  South  Ionia  Street 

Grand  Rapids 
Michigan 

Largest  Manufacturers  of  Manual  Training  and  Home 
Benches  in  the  World. 

Please  Mention  Popular  Mechanics 
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If  If  s  a  Sebastian,  It's  a  Good  Lathe 

BUILT  UPON  HONOR— ACCURACY,  EFFICIENCY,  MODERATE  PRICES. 

Foot  and  Power  Lathes,  all  sizes,   send  for  Catalogue. 

Sebastian  Lathe  Company,  107  Culvert  St.,  Cincinnati,  0. 

The  Good 
Old  Reliable 
Work  Bench 

That  never  gets 
out  of  style.  For 
many  years  made 
exclusively  by 
C.  CHRISTIANSEN 792  Grand  Avenue,  CHICAGO 

Just  the  Article  for  Office 
men.  Clerks.  Bankers.  Trav- 

eling salesmen,  or  the  Housewife. 
Made  of  1st  quality  of  steel— fine  work- 

Pmanship— nicely  finished.  Nickel  plated.  Put^ 
up  in  elegant  leather  sheath. 

16.  Postpaid  upon  receipt  of  $1.00 
WM.  C.  HOCKING  &  CO.,    152  Lake  St.,  Chicago 

The  •'KICKDRIVE"  is  for  driving  all 
kinds  of  light  machinery  by  foot  power. 
The  following  articles  are  built  com- 

plete with  the  "KICKDRIVE": Circular  Saws,  Polishing  and 
Buffing  Machines  and  Forges. 

(ret  a  MAVFD  SI  ATlflN    210-212  A  Canal  St., Booklet  BlAltK  oLUIKIn,   N£W  YORK,   N.  Y. 

B.  F.  BARNES' 
ELEVEN-INCH  SCREW 

CUTTING  LATHE 
For  foot  or  power  as  wanted.  Has 
power  cross  feed  and  compound 
rest.  A  strictly  high-grade  mod- ern tool.  We  also  build  a  9-inch lathe.  Descriptive  circulars  of 
each  lathe  upon  request. 
B.  F.BARNES  CO..  Rockford.lll 

the"1DEAL" Hand  Plane 

WRITE  FOR 

PART  PAY 
TERMS 

Ideal  Machine  Works 
Brooklyn,  N.Y. 

LATHES 

9  to  13  Inch  Swing 
List  price,  $65. CO  and  up  accord, 

ing  to  size.  When  ready  to  buy 
send  for  Lathe  Catalog  and  prices 

W.  F.  &  John  Barnes  Co. 
100  Ruby  St..  :   :  Rockford.lll. 

(Continued  from  page  1022.) 
lengthened.  Jimmy  started  the  pump  and  slowly  screwed 
the  link  together.  The  piston  merely  took  half  strokes. 
He  screwed  some  more.  The  piston  was  at  once  apparently 
stricken  with  fever  and  ague,  for  it  began  to  tremble  vio- lently. Jimmy  decided  to  screw  the  link  out  instead  of 
in.  Slowly  he  moved  it,  and  after  no  little  adjustment 
he  got  the  pump  to  work  as  it  did  at  first.  Still  he  ad- justed; the  piston  merely  went  to  the  other  end  of  the 
stroke  and  threw  another  ague  fit.  Then  back  and  forth 
Jimmy  adjusted,  but  always  with  the  same  result.  Per 
haps  the  trouble  was  in  the  chest,  after  all;  so  off  it 
came  again  and  was  given  a  close  scrutiny.  It  certainly 
was  a  complicated  looking  affair. 
Jimmy  was  worried.  The  knowing  smile  had  lon£  since 

given  way  to  that  tense,  drawn  expression  we  read  about 
in  modern  frenzied-finance  literature,  embellished  by  a 
few  impressionistic  streaks  of  grease,  over,  which  the 
perspiration  trickled  in  grimy  streamlets.  Jimmy  was  not 
the  only  one  worried.  From  his  perch  on  the  waste  can Hans  would  demand  ever  and  anon: 

"Can  you  fix  him,  hey?" To  which  demands  Jimmy  answered  in  the  affirmative, 
in  which  assurances  a  close  observer  might  have  detected 
a  slight  falling  off  from  the  true  ring. 
Jimmy  tentatively  moved  the  piston  and  valve  back  and 

forth  and  tried  to  fix  in  his  mind  some  relation  between 
the  outside  gear  and  the  valves;  but  the  more  be  tried  to 
think,  the  more  confused  his  mind  became,  until  his  head 
fairly  hurt.  In  fact,  at  the  end  of  fifteen  minutes  ecu 
centrated  brain  bruising  he  could  not  have  sworn  whet  Ik  i 
the  piston  moved  the  valve  or  the  valve  the  piston. 

"If  it  was  only  a  steam  engine,"  he  wailed  to  himself, "a  feller  could  see  how  it  went;  but  this  cussed  thing 
not  only  slides  back  and  forth,  but  twists  around,  and 
I'll  be  hanged  if  I  know  what  it  don't  do." To  facilitate  the  working  of  his  mental  apparatus,  Jimmy 
sat  down  on  what  appeared  to  be  a  cold-water  pipe.  The 
pipe  was  anything  but  cool,  and  Jimmy  arose  with  an 
alacrity  that  precipitated  him  several  feet  in  the  air. 
When  he  again  landed  he  kept  right  on  going,  his  one  idea 
being  to  get  as  far  away  from  that  pump  as  possible  In 
the  quickest  time.  It  was  not  just  plain  pump  either  t the  heated  condition  of  his  mental  machinery,  togeth 
with  the  high  temperature  recently  generated  at  the  othei (Continued  on  page  1026.) 

Ideal  tool  for  mechanics,  no  adjustments.    Works  in  places  inacceMID 
with  other  wrenches.  Strong  and  durable.  Maile  i  postpaid.  <j  inch  nickel 
plated  38  cents,  7  inch  48c,  8  inch  58c,  12  inch  88c.     Money  hack  if  not 
satisfactory.    SPECIALTY  MANUFACTURING  CO.,  JAMESTOWN,  W.  Y 

/UFKI
N 

TAPES  AND  RULES ARE  THE  BEST 
FOR  SUE  EVERYWHERE     SEND  FOR  CATAL06  No.  26 

TM£ /UFKfff ffULE  CO- 
SAGINAW.  MICH.,  U.S.A. 

NBW  TORK,  LOHDOH.  BBC.  AHP  W1HD80R.  CAHADA 
Please  Mention Popular  Mechanics 
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FOOT  and  POWER 
AND  TURRET  LATHES,  PLANERS 
SHAPERS  AND  DRILL  PRESSES:::: 

SHEPARD  LATHE  CO. 
A131  W.  24  St.,  Cincinnati,  Ohio 

KSi  ) BALLS  BALl BRONZE  I  DC1DIUI 
■Knipe"  Pat. BEARINGS 

y±  in.  Shaft  and  up.  No  fitting,  just  push  them  on.  lOcte. 
in  stamps  for  sample. 
PRESSED  8TBBL  MFG.  CO. 

454  The  Bourse,  Phlla.,  Pa. 

Gies  Reverse  Gear     goives  the 
Successor  to  the  reversible  propeller  Reversing Problem. 

Gives  absolute  control  of  the 
motor-boat  at  a  1  times. 

1  to  80  H.  P.— $15  to  $90. More  made  and  sold  than  all 
other  reverse  gears  combined. 

Catalogue  on  request. 
GIES  SEAR  COMPANY,  Detroit,  Mich. 

"Star"  Lathes 
Foot  or  Power  9-in.  to  1 6-in.  swing 

High-grade  screw- cutting  engine 

lathes,  with  or  with- out compound  rest, 

taper,  draw-in  ehuck, 
milling  and  gear-cut- ting attachments, 
friction  countershaft, 
metric  lead  screw,  etc. 

(m-l)  Send  for  catalog  "B** 
The  Seneca  Falls  Mfg.  Co. 

1 02  Water  St.,  Seneca  Falls,  N.  Y.,  U.  S.  A. 

THE  OLD  RELIABLE  X 

JESSOP   STEEL  § 
IS  YET  ON  TOP  AND  THE  VERY  DEST  FOR  ALL  FINE  TOOLS  % 
WILLIAM  JESSOP  &  SONS,  LIMITED  9 

91  JOHN  STREET,  NEW  YORK  <p 
P  # 

A  finely  illustrated  monthly  magazine  publishing  practical  educational  articles 
on  all  branches  of  electricity  and  mechanics.  Complete  directions  and  work- 

ing drawings  for  making  steam  and  gasoline  engines,  dynamos  and  motors, 
furniture,  wiring  instruction,  wireless  telegraphy,  mechanical  drawing,  etc.  Three  months'  trial  ten  cents.  Fifty  cents  a  year. Catalogue  of  electrical  and  mechanical  books  free.   P.  M.  Sampson  Publishing:  Co.,  6  Beacon  St.,  Boston,  Mass. 

ELECTRICIAN  AND  MECHANIC 

"GET  THE  BEST which  means 

The  Clipper 

Water  Motor 
We  do  not  claim  it  THE 

CHEAPEST,  but  we  do 
claim  it  THE  BEST. 
Buy  one  for  the  boy  and 

watch  him  "get  busy." Send  for  circular  with  full 
description  and  price. 

L.  E.  RHODES  * HARTFORD,  CONN. 

WATERLOO  VAPOR  COOLED 
GASOLINE  ENGINES 

The  only  horizontal  vapor  cooled 
gasoline  engine  in  the  world 
Absolutely 
frost  proof 
and  cannot 
freeze. 

on?e^in?  of  all  gasoline  engines.  Our  catalog  will  tell you  an  about  them,  also  our  power  and  sweep  feed grinders.  Send  today. 
if$MEaRL<£°  GASOLINE  ENGINE  CO. 1021  Cedar  Street  Waterloo,  Iowa 

— r2H.P.$5800 Look  at  the  Neat  Design! 
The  finest  little  1V2  H.  P. 

Engine  on  the  market. 
Handsomely  fin lahed. 
Bore  inches 

stroke  3  inches. 

of  li/2  to  16 H. P.  Motors. 

AMERICAN 
MOTOR.  CO 

Perfection 

MARINE  MOTORS 

2  H:  *45 
Positively  the  simplest,  quiet- 

est and  most  powerful  two- cycle  marine  engines  built  ; complete     and  better  fitted  and  finished 
finer  than  any  other  at  any  price 

Reversible  — No  Cranking No  valves  nor  cams.  Hiehest  grade  material 
throughout  Our  broad  GUARANTEE  covers  re- 

placement of  any  engine  that  does  not  give  com- plete satisfaction  and  is  backed  up  by  the  larg- est and  most  complete  factory  in  the  business. Can  you  afford  to  take  chances  or  buy  on  any other  terms?  Price  includes  everything  ready 
for  installing  except  gasoline  tank  and  piping. Handsome  catalogue  illustrating  and  pricing  all  sizes  FREE, 
The  Caille  Perfection  Motor  Co. 1311  SECOND  AVE.,  DETROIT,  MICH, 

Please  Mention  Popular  Mechanics 
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DON'T  BUY  GASOLINE  ENGINES;B>£$S£ sene  or  alcohol  engine,  superior  to  any  one  cylinder  engine;  revolutionizing  power.  Its  weight  and  bulk  are  half  that  of  single  cylinder  engines,  with  greater 
durability.  Costs  Less  to  Buy— Less  to  Run.  Quickly,  easily  started.  Vibration  practically  overcome.  Cheaply  mounted  on  any  wagon.  It  is  a  combination portable,  stationary  or  traction  engine.    Send  for  Catalogue. 

THE  TEMPLE  PUMP  CO.,  Mfrs.,  Meagher  and  15th  Sts.,  Chicago.   THIS  IS  OUR  FIFTY-THIRD  YEAR 

WHY   NOT  STOP 
YOUR  TROUBLES? 
A  "Wizard"  Tubular 

Does  It. 
Armature  incased  in 
WATEU-PROOF  non- 
corroding  brass  tube. 
All  brass  screws. 

Friction,  Belt  or Governor  drive. 
Brush-holders  removed 
without  loosening  screws. 
All  parts  polished  brass. 
Contact  and  Jump  Spark. 
A  TRIAL  WILL  CONVINCE  YOD.  Most  popular  and  satisfactory  Magneto  on  the market.    Price  as  popular  as  machine.    Governor  does  away  with  Batteries  and  Switches. 

HERCULES  ELECTRIC  &  MFG.  CO.,  IMDIANAPOLIS,  IND. 
30  DAYS'  FREE  TRIAL.  724  Langsdale  Ave. 

SEND  FOR  CATALOGUE 

THE  MIETZ  &  WEISS 

OIL-GAS  ENGINES 
Stationary,  1  to  150  H.  P. 
Marine,  1  to  120  H.  P. 

Over  30,000  H.  P.  in  operation. 
GENERATOR   SETS,  PUMPS, 

HOISTS,  Etc. 

n  A  MIFT7  128-138  Mott  St. P.M.   MalVIIC  l£j        New  York 

REVERSI BLE 

MARINE  ENGINES 

\%  to  30  H.  P. 
Send  for  Catalog.      Prices  right. 

TERM  A  AT  &  MONAHAIM  CO. 
Oshkosh.  Wis. 

High-grade  MARINE  and 
AUTOMOBILE  ENGINES 
2  to  30  H.  P.  2  and  4 -cycle, 
latest  improvements;  best  ma- 

terial; lowest  prices.  Also  sell 
castings,  with  drawings. 

State  your  want. 
H0ULE  MOTOR  WORKS, 

580  East  St..    Holyoke,  Mass. 

The  ECONOMIZER 
carries  any  load  up  to  2  h.  p. 
That  name  means  something.  Five 
years'  sales  and  not  a  single  dissatis- fied customer,  means  something. 
It's  all  in  the  engine  —  no  shoddy goods.  Want  to  know  more? Address, 

H.  L.  CHAPMAN,  Lock  Box  595,  Marcellus,  Michigan 

GEARS 

INTERNAL  and 
EXTERNAL  of  aH  kinds 

Ask  for  Catalog 
Grant's  "Treatise 

on  GEARS"  a  dollar 

Philadelphia  GEAR  Works,  inc. 
7th  and  Cherry  Sts.        ::         ::  Philadelphia 

(Continued  from  page  1024.) 

extremity  of  his  anatomy,  produced  a  potential  that 
escaped  in  a  string  of  sizzling  adjectives,  usually  repre- 

sented *in  print  by  a  series  of  dashes  and  exclamation 
points. Outside  a  cool  summer  breeze  fanned  his  fevered  brow, 
the  sun  shone  brightly  and  the  birds  sang  sweetly;  the 
world  was  not  such  a  dark  chaos  after  all.  Jimmy  re- considered.   He  would  tackle  it  once  more. 
Now  just  here,  according  to  the  formula  for  producing 

modern  literature,  Jimmy  should  have  gone  back  to  that 
pump  with  the  light  of  determination  in  his  eye,  and, 
after  an  heroic  struggle,  matter  would  have  succumbed 
to  mind.  But  there  wasn't  any  light  of  determination  in his  eye;  the  pump  had  him  beaten  to  a  standstill.  He 
must  tackle  it  again,  however,  or  be  laughed  at.  As  he 
turned  with  leaden  steps,  an  angel-like  vision  came  into view. 

To  ordinary  mortals  it  was  only  a  grimy  machinist  re 
turning  from  a  job  with  a  sack  of  tools  on  his  way  back. 
To  Jimmy  the  face  was  cherubic,  the  sack  was  sweeping 
wings.  Jimmy  ran  forward  and  headed  off  the  passing 
angel. 

"Oh,  Ben,"  he  called,  with  a  world  of  supplication  in 
his  voice,  "come  over  here,  will  you?    I'm  stuck." The  latter  admission  plainly  indicated  to  what  depths  of 
self-abnegation  he  had  descended. 

"  'Pears  to  be  all  right  here,"  vouchsafed  Ben,  after 
examining  the  valves.  "Now  you  put  it  back  and  adjust 
the  gear  back  somewhere  near  where  it  was." Jimmy,  only  too  glad  to  take  orders,  hastily  obeyed. 
When  the  chest  was  once  more  in  place  and  all  connected 
up,  Ben  turned  on  steam.  The  piston  moved  out  steadily 
and  came  back  like  a  coiled  spring.  In  the  soul  of  Jimmy 
there  was  quite  a  trace  of  exultation;  for,  if  Ben  should 
get  stuck,  there  was  some  justification  for  his  own failure. 

But  Ben  did  not  appear  to  be  greatly  worried;  instead, 
to  Jimmy's  amazement,  he  told  him  to  open  up  the  water end.  There  did  not  appear  to  be  anything  the  matter 
there,  except  that  one  of  the  valve  springs  had  broken 
and  a  part  of  it  lodged  in  the  holes  in  the  valve  seat. 
Ben  pulled  the  bit  of  brass  out  and  told  Jimmy  "to  close 
her  up."  When  steam  was  turned  on  the  pump  went  to work  with  a  smoothness  that  shattered  the  gloom  of Hans  into  an  expansive  smile  of  satisfaction. 

"Son,"  demanded  Ben,  gazing  down  with  pedagogical 
severity  at  the  gaping  cub,  "what  does  an  ineine  do  when 
she  has  no  guvner  and  the  load  is  thrun  off?" 
"Why,"  answered  Jimmy,  dazedly,  "she  races." 
"Exactly,"  answered  Ben;  "an'  when  a  suction  valve of  a  pump  is  held  open,  the  load  is  offen  her  on  that 

side,  and  she  races  on  that  stroke.  Next  time  you  doctor 
a  pump,  don't  fergit  that  the  valve  can  be  set  in  the 
water  end." 

MOTORS 

For  Marine  and  Vehicle  Use 

Williamson  Motor  Co. 

V/z  tO  60  H.  P.  ̂ COed) 

Experimental  Work  Solicited 

8-12  S.  39th  St.,  Phila.,  Pa. 

Please  Mention  Popular  Mechanics 
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DU  BRIE  Marine  Motors 

Here  is  positively  the  simplest,  smoothest  running,  most  powerful, 

engine  on  earth.  Quality  considered,  it's  the  lowest  priced.  We 
guarantee  absolute  satisfaction  and 

Immediate  Shipment. 

Write  at  once  for  new  catalogue  showing  Ten  sizes,  2%  to  27  H.  P. , 
at  prices  that  will  surely  interest  you. 

Du Brie  Marine  Motor  Co.  £2H.P. 2kp.$60 

425  Guoin  St., Detroit,  Mich.      (With  complete  equipment) 

I0VING  PICTURE  MACHINES 
You  Can  Make 
BIO  MONET 

Entertaining  the  Public. 
Nothing  affords  better  oppor- tunities for  men  with  small 

capital.  We  start  you,  furnish- ing complete  outfits  and  explicit instructions  at  a  surprisingly 
THE  FIELD  IS  LARGE  low  cost- 
uprising  the  regular  theatre  and  lecture  circuit,  also  local  fields  in  Churches, blic  Schools,  Lodges  and  General  Public  Gatherings.  Our  Entertainment 
jpply  Catalogue  and  special  offer  fully  explains  everything.    Sent  Free. 
IICAGO  PROJECTING  CO.,  225  Dearborn  Street,  Dept.  4  Chicago, 

Gas  and  Gasoline  Engine  and 

Motor  Castings  1  to  16  H.  P. 
Bicycle,  Auto,  Marine  and  Stationary    Booklet  on  request 

We  sell  blue  print  drawings  of  either  2  or  4  cycle  type 
THE  GEBHARDT  MOTOR  CO. 
2930  Hancock  St.,  Philadelphia,  Pa. 

$60 

GILSON  MFG.  CO 

GOES  LIKE  SIXTY 
SELLS  LIKE  SIXTY; 
SELLS  FOR  SIXTY 

GILSON 
GASOLENE 
ENGINE 

or  Pumping,  Cream 
Separators,  Churns,  Wash  Ma- 

chines, etc.  FEEE  TRIAL 
_  Ask  for  catalog-all  sizes 

a  o  Pari  St.  Fort  Washington,  Wis. 

I0RIZ0NTAL  AIR-COOLED  MOTORS 

i  %  and  2 y2  H.  P.  Equipped 
with  short  connection 

for  spray  pump  or  walking 
beam  attachment  for  pump- 

ing from  wells.  Will  work 

against  150  lb.  pressure. 
Gasoline  in  base  of  engine 
or  outside.  Write  for 

agency. 

IR-C60LED  MOTOR  CO.,  LANSING,  MICHIGAN. 

.Plumbing  Supplies 
AT  WHOLESALE 
If  you  need  anything  in  my  line, 

and  wish  to 

Save  Money 
on  every  article,  write  for  my  free illustrated  Catalog.  Shipments 
promptly  made  from  a  very  com- plete stock  of  new  latest  pattern 
goods.  Small  orders  are  as  care- fully handled  as  large  one6.  • 

B.  P.  KAROL,  235  W.  Harrison  St.,  Chicago, 

No  Better  Gas  or  Gasoline 
Engines  made  than  the 
FOSS 
ENGINES, 

Simple,  Substantial,  Efficient.. Catalog  on  request. 
Foss  Gasoline  Engine  Co., 

Kalamazoo,  Mich. 

$49 
3  to  5  H.  P. iJiitle  Slant 

(bare)  "^BEHGaGEisar' Guaranteed  for  One  Year. 
Our  Free  Catalog  C4  is  worth  your  having; 

Send  10  cents  in  stamps  for  our  book  "Ignition, Vaporization,  Installation  and  Operation 

of  a  Motor." UNITED  MFG.  CO.,  DETROIT,  MICH. 

If  your  water  pressure  is  25  lbs.  or  over,]buy  a 

WATER  MOTOR,  5-in.,  $2^? 
Larger  Sizes  Proportionately  Low 

Attach  to  any  faucet,  and  will  run  fan,  lathe,  sewing and  washing  machine,  air  compressor, 
etc.,  etc.   Reliable  agents  wanted. 

"SAMPLE  MOTOR  FREE 
to  the  right  person  in  each  town. 
Write  for  terms,  stating  water  pressure. 

ENGINEER 
WANTED 

to  send  for  catalog  of  Indicators.  Re- 
ducing Wheels,  Planimeters.  Address, 

LIPPINCOTT  M.  S.  CO  , 
Newark,       ::        ::       New  Jersey 

Please  Mention  Popular  Mechanics 



1028 POPULAR  MECHANICS  ADVERTISING  SECTION 

New  Gasoline  Submerged  Propeller 
Lightest,  most  practical,  easiest  applied  (and  most  powerful  for  weight),  4  cycle  Gasoline 
Motor  Propeller  in  existence.  Can  be  attached  and  detached  to  any  boat  in  a  moment, 
and  can  be  raised  or  lowered  to  run  in  shallow  water  when  necessary.  When  in  operation 
the  engine  is  entirely  submerged,  the  water  In  which  it  operates  forming  the  cooling 
jacket,  which  is  a  most  effectual  one.  It  is  fully  \%  H.  P.  and  will  propel  a  16-foot  boat 
at  a  speed  of  about  7  miles  per  hour.  Can  be  operated  easily  by  any  boy  or  girl  and  run 
for  1  day  with  1  gallon  of  gasoline,  but  the  tank  on  engine  holds  only  enough  for  a  little 
over  a  half  day's  run.  Write  for  Catalogue  "L"  for  full  description  and  price. 
SUBMERGED  ELECTRIC  MOTOR  CO. 

W.  PIETSCH,  Gen.  Mgr.  MENOMONIE,  WIS. 
Chicago  Office,  1229:  Michigan  Ave. 

Wbo
aT 

dR00K$  $Y$TflM  ̂ fezai^^ Of  Full  Size  Patterns  and  Illustrated  Instructions 
You  need  no  tool  experience — no  previous  knowledge  of  boats.  Our 

l<is  free  catalog  gives  hundreds  of  testimonials — tells  how  a  profit- able boat  building  business  may  be  established.  Send  for  it.  We  sell 
knock-down  frames  with  patterns  to  finish  for  less  than  it  costs  oth- ers to  manufacture.  21,311  inexperienced  people  built  boats  by  the 
Brooks  System  last  year.  Why  not  you  ?  ^^^^■•^^^ 
Satisfaction  Guaranteed  or  Money  Refunded.       ^r*f\ il 

BROOKS  BOAT  MFG.C0. 
.ORICWATORS  Of  THE  PATTtRH  SYSTEM  Of=  BOAT  BUI  LP/ ft C  ■ 

3709  SHIP  ST.  $A<iIN\W  MICH.U.$A. 

wstm, 

You  Save  %  the  Cost 
By  putting  together  and  finishing  it  at 
home.  We  furnish  it — art  and  mission  de- 

signs— heavy  solid  oak — every  piece  fitted and  smoothed — includes  stain  and  fasten- 
ings. You  save  ]/2  manufacturing  cost  — % 

the  freight  and  all  dealers'  profits. Send  trial  order  for  this  $4  chair  Bot* torn    cushion   cover  of  leatherette, 
$1.50.    Particulars  of  other  pieces 

BROOKS  "MFG.  CO. ORICINATORS  OF  THE  K.  P.  SYSTEM  OF  HOME  FURNISHIH6.  ' 
3709  SHIP  ST.  jA&NAW  MICH.U.S.A. 

mm 

THE    "DAKOTA"    A    TOTAL    LOSS. — The  steamship 
"Dakota,"  which  was  wrecked  on  a  Japanese  reef  in  the early  part  of  the  year,  is  a  total  loss,  according  to  Capt. 
Fred  W.   Young,  who  made  an  examination  of  the  ship. 
He  says: 

"The  vessel  lay  balanced  across  the  summit  of  a  rock and  was  broken  completely  in  two  by  the  high  seas.  The 
forward  part  slid  down  on  the  side  of  the  rock  and  lies 
in  seventeen  fathoms  of  water.  The  after  part  broke  in 
two  again,  so  that  the  vessel  lies  in  three  pieces.  Nothing 
remains  above  the  surface  but  a  small  length  of  the  fore- 
mast. 

"The  'Dakota'  is  a  complete  loss.  The  divers  went  all through  the  wreck  and  reported  that  her  engines  were 
reduced  to  a  mass  of  scrap  iron.  Of  the  cargo,  that 
portion  which  was  stored  in  the  after  part  of  the  vessel 
is  ruined,  while  there  will  be  a  small  salvage  on  that 
which  was  in  the  forward  hold.  The  vessel  is  one  of  the 
largest  losses  that  the  London  underwriters  ever  sus- 

tained, and  it  is  probable  that  the  wreck  of  the  'Dakota* 
will  cost  them  $3,000,000." 

THE  FILIPINO  MECHANIC. — Americans  are  accus- 
tomed to  think  of  the  Filipino  as  still  in  the  same  con- dition as  described  at  the  time  Dewey  shot  his  way  into 

Manila  Harbor.  The  London  Commercial  Intelligencer, 
however,  reports  great  progress  and  says: 

"The  Filipino  has  never  handled  any  other  tool  than  a bolo,  with  which  he  builds  houses  and  constructs  irrigation 
plants  of  a  sort  on  his  paddy  fields.  Now  he  begins  to understand  the  use  of  hammer  and  nails,  of  saws,  and  of 
the  adz.  In  the  recent  extension  of  the  Manila-Dagupan 
Railway,  in  the  erection  of  the  splendid  350-ton  ice-making and  refrigerating  plant  in  Manila,  in  the  putting  up  of 
school  houses  and  barracks  all  over  the  island,  and  in  a 
thousand  and  one  other  ways  he  has  helped  not  only  to 
improve  the  general  appearance  of  the  country,  but  to 
learn  something  of  a  white  man's  taste  for  proper  sani- tation and  good  quarantine  conditions. 

"Upon  machinery  he  yet  looks  with  awe,  but  he  has 
learned  to  set  type,  and  one,  some  time  back,  turned  a 
patent  fire  extinguisher  onto  a  blaze  which  broke  out  in an  old  mansion  in  the  Calle  Cabildo,  Intramuros.  So  it  is 
easy  to  see  that  they  are  coming  on,  and  if  space  per- mitted one  could  quote  many  incidents  to  show  how  this 
great  mass  of  people,  so  suddenly  lifted  out  of  obscurity, 
are  shortly  to  become  a  factor  in  the  world's  industrial 

life. " 

The  natives  in  the  towns  also  are  adopting  clothes  and 
buying  sewing  machines,  phonographs  and  toothbrushes. 

THE  TURNER  BRASS  WORKS 

SYCAMORE,  ILL.  CHICAGO,  ILL. 

Manufacturers  of  Marine  Hardware  and  Motor 

Boat  Specialties.  Sole  Manufacturers  and  Licen- 
sees of  Harroun  Auto  Bumpers,  Martin  Alarm  and 

Reserve  Valves,  Martin  Gasoline  Separator  and 
Strainer.  Write  for  Catalogue  No.  28,  Dept.  I. 

Using  these  thin  steel  shoes;  nickel  P^d;  always  clejn; 
neve?  go  on  the  rtcrn^  hot  mm  ̂ ate  itjnstant^no  bee. IRONING  MADE  EASY 

DEXTER  SUPPLY  CO.,  334  Dearborn  Street,  Chicago,  Illinois
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MAKE  A  MOTOR  BOAT  OF 
ANY  BOAT  IN  5  MINUTE.S 

Here's  a  little  2  h.  p.  marine 
motor  (40  lbs.  complete)  that  you 
can  attach  to  the  stern  post  of 
your  boat  in  5  minutes  without 
any  tools.  Drives  an  18- ft.  row 
boat  7  miles  per  hour  (runs  8 
hours  on  one  gallon  gasoline). 
Can  be  detached  from  boat  just 
as  quickly  and  stored  in  box  in 
which  it  is  carried.  Simplest 
motor  made-^does  not  get  out 
of  order. 
Write   for  catalog  with  full 

description  and  price. 
WATERMAN   MARINE   MOTOR  CO. 

1507  Fort  St.  West,  Detroit,  Mich. 

THE  VICTOR  MARINE  ENGINE 
I'/z  H.  P.  op  U20H.P. 

The  Engine  you  have  been  looking  for;  safe, 
sure  and  noiseless.  A  new  and  perfect 
model.  Distinctly  new  and  prominent  feat- ures. 

BUILT  BY 
R.S.HIL1.27  waodbridge  St.,E.letroit,Mich. 

LIFE  IN  THE  NAVY  ILLUSTRATED. — The  Bureau  of 
Navigation,  of  the  Navy  Department,  at  Washinngton,  has 
Bsaed  a  very  attractive  booklet  entitled  "The  Making  of 
1  M:in-o'-Warsman."  The  purpose  of  the  book  is  to  set the  advantages  of  joining  the  navy  before  the  young  men 
of  the  country.  There  are  32  pages  of  reading  matter,  pro- fusely illustrated,  many  of  the  cuts  being  in  colors. 
These  reproductions  all  depict  various  phases  of  the  sea- 

man's life,  his  pleasures,  and  his  work. The  pamphlet  is  very  comprehensive  and  covers  the 
possibilities  of  a  naval  career  from  the  time  a  landsman 
enters  one  of  the  various  training  schools  as  an  apprentice 
until  at  the  end  of  30  years'  service  when  he  retires  with three-fourths  pay.  Any  young  man  who  is  contemplating joining  the  navy  would  do  well  to  send  for  this  book.  It 
wiD  be  forwarded  free  of  charge  to  any  address  upon 
application  to  Desk  69,  Bureau  of  Navigation,  Navy  Dept., 
Washington,   D.  C. 

When  You  Want  Anything  and 

Don't  Know  Where  to  Find  It, Write  Popular  Mechanics. 

The  CROUCH 
MARINE  MOTOR 
The  name  signifies  quality. 

Ask  for  Catalog. 
THE  CHAS.  P.  CROUCH  CO. 

CHICAGO,  U.  S.  A. 

2  cycle 
3  port 
4  6  8  and  12  H.  P. 

Easy  to  start.  Derelop  full 
power.  Run  quietly  and 
smoothly.  Nothing  "trap- 

py" in  their  appearance. 
Nothing  complicated.  Not 
a  "cheap"  motor,  but  a 
low  priced  one.  Write  for 
catalogue  and  prices  to 
STOVER  MOTOR  CAR  CO., 

Freeport,  III. 

5CRIPP5  AOTORS 

HAVE  YOU  HEARD 

About  Our  Remarkable  Offer? 

that  we  made  last  month  ?  We  offered  for  30 
days  only  to  sell  just  one  man  in  each  town 
our  8-10  II.  r.  or  our  15-20  H.  P.  marine 
engine  at  agents'  cost,  for  advertising  purposes 
only.  The  response  having  been  so  large,  and 
wishing  to  clean  up  on  the  season's  work,  we 
have  decided  to  extend  the  offer  for  ten  days. 

The  exact  figures  of  this  Special  Price  we 
quote  only  to  interested  inquirers. 

The  Scripps  4-CycIe  Engine 
is  the  greatest  step  forward  in  marine  engine 
building  in  recent  years.  Every  part  is  an  im- 

provement. Every  proportion  bespeaks  sturdy 
strength  and  toughness.  It  will  outlast  your 
boat.  2  cylinder,  8-10  H.  P.  ;  4  cylinder,  15-20 
H.  P.  Positive,  automatic  system  of  lubrica- 

tion ;  two  roomy  hand  hole  plates  in  crank 
case ;  Parson's  Manganese  Bronze  Connecting rods  ;  Schebler  float  feed  carburetor.  With  its 
polished  brass  trimmings  and  highly  finished 
castings,  it  is  by  far  the  handsomest  engine  on 
the  market  today ;  and  it  is  the  only  really 
high  class  engine  selling  at  a  moderate  price. 
Write  for  our  catalog  and  special  price  to 
you.    Do  it  today. 

SCRIPPS  MOTOR  CO. 
602  Trumbull  Ave. Detroit,  Mich. 

OTORS 

Please  Mention  Pop ulur  Mechanics 
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A  Gold  Mine  for  Mechanics 
Whether  mechanics  is  your  business  or  your  diversion,  you  ought  HHHHL^HtM^^ 

to  have  a  copy  of  this  GREAT  CATALOG— No.  93,  700  pages,  full  of  everything  you can  imagine  for  the  shop,  home  and  farm.  Tools  of  all  kinds;  supplies  for  machine 
or  electrical  work;  general  and  special  hardware;  over  75,000  labor  saving,  money- 
making  articles,  all  at  the  very  Lowest  Prices  that  these  goods  can  be  bought  for  in auy  store  in  any  city  anywhere. 

That's  pretty  strong,  but  you  can  prove  it. 
WHY  DON'T  YOU  BUY  IN  NEW  YORK  ? 

This  catalog  shows  you  the  way  to  do  this  and  save  money.  We  sell  to  you  in 
small  or  large  lots  at  wholesale  prices.  This  catalog  costs  us  $1.00  to  print,  but 
is  sent  postpaid  FREE  of  charge  to  all  who  ask  for  it  in  good  faith.  WRITE  FOR 
IT  TODAY.  We  will  send  you  our  premium  list,  containing  100  valuable  and  useful 
articles  given  away  FREE.  Also  our  Grocery  List,  showing  how  you  can  save  one- 
third  on  your  living  expenses. 

WE  SELL  RELIABLE  GOODS  ONLY.    Buy  of  us  and  secure  Best  Goods  at  Lowest 
Prices.    Prompt  Shipments,  Low  Freight  and  Express  Rates,  and  a  square  deal  every  time.  We 

guarantee  satisfaction  or  refund  vour  money.    We  also  guarantee  safe  delivery  of  all  goods  ordered  of  us. 
The  oldest  Mail  Order  House 
in  America.  Established  1816. WHITE,  VAN  GLAHN  &  CO.,  30  Barclay  St.,  New  York  City 

SKIDOO! 
MARINE  ENGINE 

Pats. 
Fend. 

The  2-Cycle-Engrine-Sensation  of  the  Year.  Entirely  new  and improved  design  introducing  many  exclusive  features.  Runs 
on  Gasoline,  Distillate,  Kerosene  or  Alcohol. 

2 actual  Bare  J 
H.  P.  Engine COMPLETE  ENGINE 

With  Fresh  Water  Boat  Fittings,  $39.90 , 
With  Salt  Water  Boat  Fittings,  $43.90 1 

Swiftest,  most  powerful,  efficient  and  reliable 
i  engine  of  its  size  on  earth.  Drives  Canoe,  Row- boat  or  14  to  20  ft.  Launch,  with  load,  6  to  10 

miles  per  hour.   Reversible,  easy  to  install  and  op- 
vorr    crate,  unfailing  endurance  powers,  economical  and FREE.  safe,  cannot  back-fire.  Sold  under  5-yr.  Guarantee.  ̂  

Belle  Isle  Motor  Co.,  Dept.  10,  DETROIT,  MICH. 

n 

FRITZ  &  GOELDEL  MFG.  CO., 
99  Alabama  Street,  Grand  Rapids,  Mich. 

EDGENE  DIETZGEN  COMPANY 
181  Monroe  Street,  CHICAGO 
214-220  £.23d  St.,  NEW  YORK 

SAN  FRANCISCO NEW  ORLEANS 

Moot  complete  line  of 

Drawing  Materials  and 

Surveying  Instruments 
Our  Rapid  Printing  Blue  Print  Paper  has  no  equal. 

The  Celebrated  Vandyke  Solar  Paper  for  Blue  and 
Black  line  prints.  Send  for  sample  prints. 

ALL  GOODS  WARRANTED 
■WHITE  FOB  CATALOG  "PM— 480-pp,  PBOFTJSHLT  ILMJBT'D. 

A  NEW  POSTAL  CARD  PROPOSED  A  new  form  of 
postal  card  for  return  purposes  has  been  proposed  by 
Carl  R.  Klok,  which  differs  from  the  ordinary  United 
States  postal  card  only  that  instead  of  McKinley's  photo- graph being  in  the  right-hand  upper  corner  there  will  be 
the  facsimile  of  a  2-cent  due  stamp.  The  2c  due  is  to 
be  paid  to  the  carrier  upon  delivery  when  returned  to  the 
firm,  the  same  as  on  any  ordinary  letter  on  which  there 
is  postage  due.  The  adoption  of  this  proposed  postal  card 
by  the  Government  would  mean  a  great  benefit  to  all 
concerned,  as  is  shown  by  the  following  example:  A  firm 
sends  out  1.000  reply  postal  cards,  costing  $10,  which  arc 
enclosed  with  letters  or  other  printed  matter,  and  of  this 
number  there  are  approximately  25  or  so  returned,  thus 
causing  a  waste  of  975  cards  and  a  loss  to  the  firm  of 
$9.75.  Had  the  postal  card  which  is  proposed  been  used in  the  above  instance  it  would  have  cost  the  firm  but 
50  cents  for  the  25  replies  and  nothing  would  have  been 
wasted  as  this  card  assumes  value  only  when  returned. 
Mr.  Klok  suggests  that  the  Government  print  these 

cards,  selling  them  for  a  little  over  the  actual  cost;  their 
use  to  be  restricted  to  business  firms,  clubs,  and  others 
using  them  in  large  quantities.  It  would  not  necessitate 
the  establishment  of  a  new  department  as  the  postage  due 
department  is  a  permanent  feature  in  every  postotfice;  it 
might  possibly  cause  a  little  additional  work,  but  for  this 
they  would  be  reimbursed  by  receiving  double  the  amount 
of  postage  on  the  ordinary  postal  card. 

CHINESE  CUSTOMS. — His  compass  points  south.  In 
saluting  you  he  puts  on  his  hat.  Walking  with  you,  he 
keeps  out  of  step.  He  shakes  his  own  hand  instead  of 
yours.  He  says  east-south  instead  of  southeast.  To  be 
polite  he  asks  your  age  and  income.  He  throws  away  the flesh  of  the  melon  and  eats  its  seeds.  His  women  often 
wear  trousers,  while  he  often  wears  a  gown.  He  presents 
coffins  to  his  friends  as  you  present  cigars  or  books. 

NOT  FIT  FOR  PUBLICATION,— A  Spokane  school  girl 
wras  required  to  write  an  essay  of  250  words  about  an  auto- 

mobile. She  submitted  the  following:  "My  uncle  bought an  automobile.  He  was  riding  out  in  the  country  when  it 
busted  going  up  a  long  hill.  I  guess  this  is  about  50  words. 
The  other  200  are  what  my  uncle  said  while  he  was  walk- 

ing back  to  town,  but  they  are  not  fit  for  publication." — The  Copper  News. 

LEARN  JEWELERS 

E  N  GRAYING 

^*The  Engraving  School  that  Graduates  Experts"^ A  fascinating,  high-salaried  and  easily  learned  trade,  taught  thoroughly 
and  practically  by  correspondence.  We  will  teach  the  beginner  bettsr 
engraving  by  correspondence  than  he  can  gain  in  years  of  rigid  appren- ticeship. We  will  improve  the  skill  of  any  engraver  one  hundred  per cent  and  make  him  master  of  the  trade.  The  demand  for  competent 
engravers  far  exceeds  the  supply.  Send  for  handsome  illustrated 
prospectus. 

PflrfA  Havic  ̂ rhnnl  J  Dept  112>  90  Wabash  Avenue-  chicag0- rUgC  UdYIi    OUIUUI  ]  Dept.  112>  150  Nassau  Street,  New  York. 

LEARN 
TO  WRITE 

ADVERTISEMENTS 

If  you  want  to  earn  $25  to  $100  per  week write  for  our  beautiful  prospectus,  sent JKe-fc 
upon  request.  We  will  teach  you  advertising thoroughly  by  mail. 

PAGE  -  DAVIS  SCHOOL, 
90  Wabash  Ave.    Dept.  9112.  Chicago. 
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Make  Your  Own  Light 

The  Fairbanks-Morse  Electric  Light  Outfit  gives 
plenty  of  good  light  at  a  moderate  cost. 

Gas,  Gasoline  or  Kerosene  Engines  for  all  pur- 
poses, from  2  h.  p.  up. 

Send  for  illustrated  Catalogue  No.  C  449  Gasoline 
Engines. 

Fairbanks,   Morse   <S  Co. 
Monroe  Street,  Chicago,  111. 

LEARN  SIGN  RMNTIN 

Sign  painters  make  $5  to  $10  per  day.  My book  of  designs  and  instructions  will  teach 
you  how  to  paint  both  advertising  and  com- mercial signs.  No  long  period  of  instruction. 
My  plan  is  complete  and  inexpensive.  Price, 
complete  by  mail,  only  ONE  DOLLAR.  Re- mit with  order.  ONE  DOLLAR.  No  corres- 

pondence solicited.  Money  back  if  you  are 
not  pleased.  Address 

WILLIAMSON  SIGN  SYSTEM 
Hamilton  and  Maple  Aves.,  St.  Louis,  Mo. 

rnrR^V        "  HOW  TO  REMEMBER f ftEl^^flBllfex      ,     Sent  Free  to  Readers  of  this  Publicatioi 

_  You  are  no  greater  intellectually  than 
THt'^^Bfcg^p^    your  memory.  Easy,  inexpensive.  Increases KEYTQy22y^    income;  gives  ready  memory   for  faces,  names, SUCCE55^5^  business  details,  studies,  conversation  :  develops  will public  speaking,  perRonality.    Send  for  Free  Booklet. 
Dickson  Memory  School,  705  The  Auditorium,  Chicago 

.earn  Watch  Repairing Be  a  watchmaker — you  can  learn  this  profitable  trade by  correspondence  in  a  few  weeks  in  your  own  home by  the  DeSelms  Chart  System.    After  you  complete the  course  you  will  know  a  watch  from  A  to  Z.  You will  know  just  what  the  matter  is  and  how  to  repair one.    When  you  graduate  you  will  be  a  practical watchmaker  and  repairer  and  competent  to  fill 
any  position.    Positions  for  our  graduates. Ask  for  our  Free  Book.     It  explains our  system  and  terms. 
THE  DeSELMS  WATCH  SCHOOL 
23  Parry  St.  ATTICA,  INDIANA 

HOROLOGICAL   DEPARTMENT  1 
>    BRADLEY  POLYTECHNIC  INSTITUTE 

Formerly  Parsons  Horological  Institute 
'A      '  PEORIA,  ILLINOIS. 
8  m-  LARGEST  and  BEST  WATCH  SCHOOL 

J0^mMBSf^-  IN  AMERICA 
J^'C^B  '  We  teach  Watch  Work,  Jewelry,  Engraving, Clock  Work,  Optics.    Tuition  reasonable. Board  and  rooms  near  school  at  moderate 

rates.  f 
Send  for  Catalog  of  Information. 

tlflflTHE  RFUnY"  Dentine  instrument  com- 4>liUU  — _i        IlLHU  I        bines  Compass,  Protractor. Square,  etc.,  all  in  one,  and  you  can  carry  it  in  your 
pocket.  Made  of  special  grade  of  aluminum.  Send 
r  it  now.  You  need  it.  Money  returned  if  you  aren't pleased. 

READY  MANUFACTURING  COMPANY 
604  Livingston  Bldg.        Rochester,  N.  Y. 

Buy  Your  Tobacco 
Direct  From  Factory 
That's  the  only  way  to  know  how  fragrant,  rich Mid  smooth  French's  Mixture  is.  Descriptive adjectives  have  all  been  used  by  inferior  tobaccos 
ere  this.  We  can  give  you  no  new  words,  but 
we  can  give  you  a  new  and  better  smoking tobacco  direct  from  the  makers. 

To  make  it  easy  for  you  to  try 
FRENCH'S  MIXTURE 

we  have  the  standing  offer  printed  at  the  left. 
Take  advantage  of  it  and  you  will  have  reason  to 
congratulate  yourself.  You  will  obtain  a  per- fect blend  of  pure  North  Carolina  Golden  Leaf 
Tobacco,  made  almost  entirely  by  hand.    It  is 

"The  ARISTOCRAT  of  SMOKING  TOBACCO" 
Not  sold  by  dealers,  but  direct  to 

smokers  in  perfect  condition 
FRENCH  TOBACCO  CO. 

Dept.  17  States ville,  N.  C 

ARE  YOU  GOING  TO  ST.  LOUIS? 
The  HOTEL  HAMILTON  is  a  delightful  place  in  the  Best  Resident 
Section  and  away  from  the  noise  and  smoke;  yet  within  easy  access. 
Transient  Rate:  $1.00  to  $3.00  a  day,  European  Plan.  Special  Rates 
by  the  week    Write  for  Booklet. Address,  W.  F.  WILLIAMSON,  Manager. 

BRICKLAYING 
The  Beit  of  Trades 

Learn  Bricklaying  and  earn  from 
$5.00  to  $8.00  per  day.    We  teach 
you  in  two  to  three  months. 

Chicago  School  of Practical  Bricklaying 
The  only  exclusively  bricklaying school  in  the  United  States. 
HENRY   T.  KIES,  Prop. 

Day  and  Evening  Courses 
Adams  St.  &  42d  Av.,  Chicago,  III. 

f3u00Vl(M)00 

I  A  Year  in  the 
I  real  Estate 

BUSINESS. 
We  will  teach  you  by  mail  the  Real  Estate,  Geneial  Brokerage,  and Insurance  Business,  and  appoint  you 

SPECIAL  REPRESENTATIVE 
of  the  oldest  and  largest  co-operative  real  estate  and  brokerage  company 
in  America.  Representatives  are  making  $3,000  to  $10,000  a  year  with- out any  investment  of  capital.  Excellent  opportunities  open  to  YOU. 
By  our  system  you  can  make  money  in  a  few  weeks  without  interfering 
with  your  present  occupation.  Our  co-operative  department  will  give 
you  more  choice,  salahle  p-opertv  to  handle  than  any  other  institution in  the  world  A  THOROUGH  COMMERCIAL  LAW  COURSE  FREE  TO 
EACH  REPRESENTATIVE.  Write  for  02-page  book,  free.  THE  CROSS 
COMPANY,  806  Reaper  Blk.,  Chicago,  In.  Theoriginal  real  estate  co-oper- ative company — no  connection  with  any  other  concern  of  similar  name. 

Phase  Mention Popular  Mechanics 
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THIS  BOOK  IS  FREE 
Would  you  like  to  succeed  in  business ;  to  obtain  a  good  pay- 

ing position  ;  to  secure  an  increase  in  salary?  Would  you 
possess  the  capacity  that  directs  and  controls  large  business 
enterprises?  If  so,  you  should  follow  the  example  of 
hundreds  of  others  who  have  prepared  themselves  for 
increase  in  salary  through  our  assistance. 

Our  Free  Book How  to  Become  an 

Expert  Bookkeeper" is  the  title  of  a  treatise  on  Bookkeeping  and  Business.  It 
tells  of  a  system  of  accounts  by  which  you  can  learn  book- 

keeping quickly  at  your  own  home,  without  loss  of  tim3  or 
•money.  We  guarantee  it.  It  is  a  book  of  intense  iute^ejt  to 
those  who  aspire  to  success.  To  advertise  our  School  and  to 
help  the  ambitious,  we  are  giving  this  book  away  without  any condition  whatever.  It  is  absolutely  free.  Send  your  name and  address  and  receive  the  book  without  cost. 
COMMERCIAL  CORRESPONDENCE  SCHOOLS 
19  D  Commercial  Building,         Rochester,  N.  Y. 

MECHANICAL  DRAUGHTING 
 PRACTICAL  WORKING  DRAWINGS  POR  SHOPS,  DESIGNERS,  INVENTORS  

P.  G.  STEARNS,       =      39  HENDRIX  STREET,      =      BROOKLYN,  N.  Y. 

ELECTRICITY 
The  Bliss  Electrical  School  is  the  oldest 
and  best  school  in  the  world  teaching  elec- tricity exclusively.  Course  complete 
I IV    ONE  YEAR 
Students  actually  construct  Dynamos, 
Motors  and  electrical  instruments.  Gradu- 

ates hold  good  positions.  i5ih  year  opens 
Sept.25.  Send  for  free  catalog  to  Bliss  Elec- 

trical School,213G  St.  N.W.Wash.  ,D.C. 

Engineering 

MECHANICAL, 
ELECTRICAL. STEAM, 
CIVIL. 

Complete  and  short  courses.  Thoroughly  equipped  engineering  shops. 
SHOP  WORK  FROM  THE  BEGINNING.  Short  courses  in  Steam  and  Elec- 

trical Engineering.  Expenses  low.  Accommodations  the  best.  School 
all  year.  Students  may  enter  any  time.  Correspondence  steam  and  elec- trical courses.  Send  for  catalogue.  Mention  course  in  which  interested. 
HIGHLAND  PARK  COLLEGE.  Des  Moines,  la 

A  PPTTD  A  PV  Not  guess  work AVUU HAV/  X  wlth  a  patented 
LEMON  MEASURING=CALIPER 

Meets  the  requirements  of  and  exceeds the  limits  of  all  other  calipers.  The  only 
instrument  for  reaching  over  and  measuring  inside  of 
reinforced  edges  or  heavy  rims.  Sold  Direct— Ask  for  Description  and  Price. 
THE  WEST  MFG.  CO. ,  Columbus,  O. 
(Note— If  you  nave  a  Patented  Article to  manufacture,  write  us.) 

"SEA-MYSTERY    TURTLE"    CAPTURED. — One  of  the puzzles  of  the  ocean  has  just  come  to  the  surface  at  San 
Diego  B.iy,  California,  when  a  gigantic  sea  turtle  was  cap- lured  by  Julius  Solissa,  a  Greek  fisherman,  in  whose  net 
the  huge  creature  became  entangled.  This  giant  turtle 
weighed  1,902  lb. — almost  a  ton — and  its  shell  measures 5  ft.  and  2  in.  from  tip  to  tip.  The  strangest  feature  of 
it  all  was,  that  on  the  top  of  this  turtle's  shell  somewhat plainly  carved  or  burned  was  the  following  inscription: 

"British  Ship  'Sea  Bride,'  August  12,  1881,  3  South,  86, West.  If  found,  please  notify  Thomas  Fletcher,  Brawley 
Koad,   Revington,  England." From  this  brand  it  would  appear  that  this  huge  turtle 
was  captured  26  years  ago  in  the  South  Pacific,  and  after 
being  lettered,  was  again  committed  to  the  mercies  of 
the  sea.  If  the  creature  was  caught  where  the  marking 
indicates,  then  his  turtleship  must  have  traveled  hundreds 
of  leagues  in  order  to  reach  San  Diego  Bay.  The  shell, 
with  the  mysterious  inscription,  will  be  shortly  added  to the  Museum  of  the  California  State  University. 

BABY  HOTEL  IN  OPERATION.— The  long  threatened 
London  baby  hotel  has*  been  opened — not'  exactly  to  the public  but  to  babies  between  the  ages  of  one  month  and 
eight  years  who  can  give  good  references  as  to  their 
station  in  life.  Many  Americans  are  said  to  patronize  the 
place,  as  The  accommodations  are  all  that  may  be  desired and  the  hotel  far  safer  for  baby  than  traveling  would  be. 
There  are  single  rooms  and  suites,  the  exclusive  services 
of  one  or  more  nurses  going  with  each  apartment.  There 
is1  also  a  seaside  cottage  in  connection  with  the  institu- 
tion. 

LBARN  WATCHMAKING 
Refined,  profitable  labor — Competent  men  always  in  demand.  We  teach  it 
thoroughly  in  as  many  months  as  it  formerly  took  years.  Does  away  with tedious  apprenticeship.  Money  earned  while  studying.  Positions  secured. Send  for  catalog. 
ST.  LOUIS  WATCHMAKING  SCHOOL  ST.   LOUIS,  MO. 

Drawing  $125  to  $250  monthly  require  more  than  Schoolroom  Knowledge. 

As  Chief  Draftsman  of  Eng'g  firm  I  know  exactly  the  Quality  and  Quantity 
of  experience  and  practical  training  you  must  have,  and  will  prepare  you 
in  few  months  home  instructions  for  above  paying  positions,  which  I furnish  free  anywhere.  > 

Complete  Highest  Grade  Drawing  Outfit,  everything  included,  with German  Silver  Set  of  Tools,  value  $13.85,  FREE  next  ten  days. 

Address,  CHIEF  DRAFTSMAN,    Div.  9  ENG'S  EOUIP'T  CO.,  Inc.,  Chicago. 
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Say,  Do  You  Like  to  Draw? 
Draw  Pictures  That  Sell 

Send  us  a  drawing  of  this  fellow  and  find 
out  how  easy  it  is  to  make  $30  and  upwards 
a  week  by  simply  drawing  pictures.  You 
can  study  during  your  spare  moments — at home— at  your  office  or  shop.  The  lessons 
don't  cost  much.  Send  drawing  TODAY. Ask  for  Portfolio  and  terms. 
The  W.  L  Evans  School  of  Cartooning 

621  Euclid  Avenue,  Cleveland 

«/k 
 gk  %#  and  over 

 is  earned  by M  UMT  our  graduates  after  2 
to  8  months'  Practical  Instruction  in 
PLUMBING,  PLASTERING,  ^ 
BRICKLAYING  or  ELECTRICAL  TRADES 
Free  catalogue.  Positions  secured.  Dept.P 

COYNE  TRADE  SCHOOLS 
New  York  Chicago  San  Francisco 

I  TEACH  SIGN  PAINTING 
SHOW  CARD  WRITING  or  LETTERING  by  mail  and 
guarantee  success.    Only  field  not  overcrowded.  My instruction  is  unequaled  because  practical,  personal 
and  thorough.  Easy  terms.  Write  for  large  catalogue. 

CHAS.  J.  STRONG,  President. 
DETROIT  SCHOOL  OF  LETTERING 
DEPT.  PM.  DETROIT,  MICH. 

"Oldest  and  Largest  School  of  its  Kind." 

TYPEWRITERS 
AT  SAVING  OF  50% 

All  makes— good  as  new,  biggest  bar- 
gains ever  offered.  Shipped  on  approval  for  trial. We  rent  all  makes  at  $3.00  per  month  and  allow  rent 

on  price.  Send/or  Catalog,  Special  Flyer  va&  Terms. 
ROCKWELL-BARNES  CO.,  835  Baldwin  Bldg.,     Chicago,  III. 

We  teach  Furniture  Designing,  Rod 
Making,  Stock  Billing,  Ornamental 
Drawing,  Water  Coloring  and  In- 

terior Decoration  by  mail. 
GRAND  RAPIDS 

SCHOOL  OF  DESIGNING, 
A.  KIRKPATRICK,  Instructor. 

^WANTED^- young  MEN  AND  BOYS 

TO  LEARN  A  TRADE 

Boys  16  year9  of  age  and  older  wanted, 
to  fill  positions  now  open  for 

Mechanical  and  Electrical  Engineers, 
Foundrymen,  Printers,  Lithographers, 

Carpenters,  Painters,  Chefs,  Etc. 
•^"You  can  pay  us  for  your  training  and  instruction  after  we have  secured  for  you  a  good  paying  position.  More  posi- 1  iong  open  all  the  time  than  we  have  graduates. 
K3"It  takes  only  6  months  to  2  years  to  learn  the  trade  you select.  You  are  taught  to  do  actual  work  in  our  shops  as 
you  will  be  expected  to  do  it  when  you  take  your  position. 
Every  modern  device,  machine,  etc.,  is  at  your  disposal, 
for  our  equipment  is  the  best  money  will  buy.  Fine  large 
buildings  and  work-shops,  and  most  beautiful  grounds. 
ONE  OP  OUR  BOYS— Mr  Ray  Connaway  became  a  student  in  our School  of  Printing,  taking  a  special  course  in  Press  Work.  At  the end  of  5  weeks  he  took  a  position  with  the  Madison,  Indiana, 

"COURIER,"  at$20  j>erweek  salary.  YOU  CAN  DO  AS  WhLL OR  BETTER.  B3~  LET  US  ASSIST  YOU.  This  space  will  not permit  us  to  tell  you  about  our  graduates.  We  want  you 
to  know  about  them.  Write  us.  WRITE  e©"For  Appli- cation Blank,  for  &3rFull  Particulars. 

WINONA  TECHNICAL  INSTITUTE 
1300  E.  Michigan  St. 

INDIANAPOLIS,  INDIANA 

■ 

544-545  Houseman  Bldg. Grand  Rapids,  Mich 

tr'NULITE" 

gas?."  LAMPS We  manufacture  Table 
Lamps.Wall  Lamps.Chande- liers,  Store  and  Street  Lamp 
The  Largest  Line  on  the  Market 

our  Free  Catalogue  and  Prices. 
CHICAGO  SOLAR  LIGHT  CO.,  Dept.  C. 

FOR HOME, 
STORE AND 
STREET 

Agents  ar« Coining Money 

and  Systems. Write  for 

Don't  Pay  Two  Prices  for  Stoves  and  Ranges Order  direct  from  our  Stove  Factory  and  save 
all  dealers'  profits.  HOOSIER  Stoves  and 

Ranges  are  the  "Best  in  the  H  orld Fuel  savers  and  easy  bakers.  Sold 
on  30  days'  free  trial.  We  pay  the freight.  Guaranteed  two  years. 
Our  large  illustrated  catalog  gives  descrip- tions, prices,  etc.   W  rite  for  our  catalog. 

Hoosier  Stove  Co.  .Factory,  249  State  St.  Marion,  Ind. 

CHICAGO 

PRINTING 
postpaid.  Visiting  Cards, 
for  40c.  Samples,  2c. 
RICHARD  ELLIOTT, 

100  Letter  heads,  100  Envelopes, 
100  Cards  and  Case  all  for  $1.50, 
100  for  85c;  Shipping  Tags,  100 

Box  1376,  St.  Louis,  Mo. 

A  Train  Load  of  Books 
FAILED  FOR  $700,000 
The  Cash  Buyers  Union 

We  bought  its  entire  stock  of  new  books  from  the  receiver  in  bank- 
TuV°l:^,)Ve  are  closin*  them  out  at  10  CENTS  TO  50  CENTS  ON 1HE  DOLLAR 
v!^  ̂  less  than  cost  of  PaPer  and  binding  to  be  closed  out  quick, i .  «.r  DevfT  get  another  chance  li  ke  this  to  buy  good  books  cheap.  It is  tne  opportunity  of  a  lifetime.   Millions  of  Books— thousands  of  titles. b£  w  li  ?ny  ibook  or  set  o£  books  yon  wm  ever  want.  Send  for  the Dig  Special  Illustrated  Barsain  List  to-day. 
subipr-f  ♦   Books  Shipped  on  Approval ouujeci  to  examination  in  your  own  home  before  one  cent  is  paid. n.r_  _     Bargain  List  free  for  postal  request.  Address >  B.  CLARKSON,  The  Book  Broker,  906  Como  Block,  CHICAGO 

CUTS 
WE  MAKE  THEM  CLE  AN, BRIGHT, &SHOWY.TOILLUSTRATE  CATALOGS 
8c  ADVERTISEMENTS.  SEND  FOR  SAMPLES 
JVCME  ENGRAVING  CO. 155  WASHINGTON  ST.  CHICAGO. 

BUSINESS  OPPORTUNITY 
Men  of  Business  interested  in  a  new  field  for  making  money will  find  in  our  proposition  what  they  are  seeking.  We  have  a 
New  Plan  in  the  Mail  Order  Line  that  will  please  those  seeking 
a  good  investment  with  large  profits.  A  Fortune  for  the  right 
person.  TheF.H.Alden Co.,  13915.  4thSr.. Cincinnati, O. 

The  Sun  Never  Sets 
WHERE  THE 

BRILLIANT  LAMP  BURNS 
and  no  other  light  is  half  so  good  or  cheap. 
It's  economy  to  use  them— a  saving  of  50  to 
75  per  cent  over  any  other  artificial light,  which  is  demonstrated  by  the 
many  thousands  in  use  all  over  the 
world  for  the  last  nine  years.  "W  rite  for P.  M.  catalogue;  it  tells  all  about  them 
and  our  systems. 
BRILLIANT    OAS    LAMP  CO. 

42  State  St.,  Chicago,  111. 
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Dry  Batteries,  "Red  Seal"  Batteries  (for  Ig- 
nition), Medical  Apparatus,  Vibrators,  Fans, ' Motors,   Telephones,   Telegraph  Instru- 

ments, Electric  Bells,  Annunciators,  Burglar 
Alarms,  Receptacles,  Connectors,  Current  Taps  and other  Electric  Lighting  Supplies  ? 
If  your  local  dealer  or  contractor  t)OE>  NOT  supply  "MESCO"  poods and  you  want  the  BEST  VALUE  and  ABSOLUTE  SATISFACTION 
buy  direct  from  the  man ufactu vers'  conip'ete  stock.  WRITE  FOR Catalogue  No.  22-P— Pocket  fcize— 144  pages,  7i)0  illstrs. 
Quotes  lowest  prices.   Free  if  you  mention  "Popular  Mechanics." 
Nearest  House  Manhattan  Electrical  Supply  Co. 

17  Park  PI.,  New  York.       188  Fifth  Ave...  Chicago 
Largest  Exclusive  Mfrs.  of  Electrical  Supplies  in  America 

This  electric  tan  is  substantiaTand 
practical  in  all  details  and  nicely 
finished,  fan  is  removable  so  motor 

may  be  used  separately.  We  furnish 
extra  grooved  pulley  with  each.  We 
are  Cut  Price  headquarters  for  ev- erything electrical.  Sendforlarge 
free  catalog.  Dealers  wanted_ever 

68IffiESr.DEPT.Ei?here 

MAKE  A  MOTORCYCLE  OF  YOUR  BIKE 
at  small  cost  by  using  our  At- 

tachable Outfit.  It  fits  anv  bicy- 
cle. Send  stamp  for  catalog. 

Send  15  cents  for  "The  M  otor- 
Cycle  Manual."  It  treats  of the  motorcycle;  how  to  get  more 
ower,  etc. 

SHAW  MFG.  CO.,  Dept  B.Galesburg,  Kan. 

Rider  Agents  Wanted in  each  town  to  ride  and  exhibit  sample 
1906  model.    Write  for  Special  Offer. Finest  Guaranteed        4  f\    4-**.    &  O  "7 1906  Models  VIC/   MO  ty^M with  Coaster-Brakes  and  Puncture-Proof  tires. 
1904  &  1905  Slodels  <f»  *y  4^  4fc#<0 
all  of  best  makes  <M>  #  W  V  MSS 
SOO  Second-Hand  Wheels 

I  All  Makes  and         «£  O  4g%  CO 
Models,  good  as  new  H>  H>  O Great  Factory  Clearing  Sale. 
We  Ship  on  Approval  -without  a  cent 

1  deposit,  pay  the  freight  and  allow 
;  TEN  i> AYS'  FREE  TRIAL. '  Tires,  coaster-brakes,  sundries,  etc. half  usual  prices.  Do  not  buy  till 

ret  our  catalogs.    Write  at  otice. 
CYCLE  CO..  Dept.  M 1 08  Chicago 

When  You  Want  Anything  and 

Don't  Know  Where  to  Find  It, 
Write  Popular  Mechanics. 

BUILD  YOUR  OWN  DYNAMO.   We  furnish  complete 
sets  of  castings.  Also  Electric  Bailways,  Trolley  Cars, 
Track  and  Switches.  Send  for  Catalogue  "B." 
THE  CARLISLE  &  FINCH  CO.,  262  E.  Clifton  Avenue,  CINCINNATI,  0HI0 

MECHANICAL  PUZZLE  PICTURES  No.  1.— The  Illus- 
tration shows  something  made  and  sold  in  Germany.  It 

appears  to  be  a  combination  of  a  coal  scuttle  and  an  um- brella but  has  nothing  In  common  with  either.    No  prize 

is  offered  for  a  correct  solution  but  the  name  of  this  device 
will  be  given  next  month  when  Puzzle  No.  2  will  be 
printed.  ♦  •  ♦  
A  TEST  FOR  WOOL. — If  one  takes  up  a  piece  of  wool 

cloth  and  a  piece  in  which  cotton  is  present  the  former 
will  feel  very  soft  and  yielding  to  the  touch,  while  the  lat 
ter  will  be  hard  and  rather  smooth  than  otherwise.  A  wool 
surface,  when  rubbed,  is  rough.  In  raveling  out  woolen  ma- terials, when  the  threads  are  untwisted,  the  wool  will  fray 
and  the  ends  curl  up,  while  cotton  will  break  off  evenly 
without  any  ends.  A  chemical  test  which  can  be  employed 
at  home  is  the  application  of  muriatic  or  nitric  acid  to 
woolens'.  If  a  sample  of  wool  goods  is  dipped  into  one  or the  other  of  these  chemicals  it  will  turn  a  reddish  yellow 
color  if  no  foreign  threads  are  present.  If  cotton  is  pres- ent, the  chemical  eats  it  away  immediately,  leaving  behind 
only  the  yellow  warp  or  woof. 

Don't  fail  to  read  our  Classified  Section  at  the  back  of the  book. 

Automobile  Rechargeable  Dry  Cell  Battery 

Battery  the  Strongest  and  Longest 
Life  Fat  Spark  Generator  made, 
can  be  easily  and  quickly  re- 

charged  many  times 

PRICE  75  CENTS  EACH 

The  Railway  Safety  Service  Co. 
2d  Floor  Front,  Besse  Building 

SPRINGFIELD,     -  MASS. 

$1.50  Flashlight,  59c. 
AGENTS,  HERE  IS  YOUR  CHANCE 

The  ever-ready  Electric  Flashlight 
all  complete,  retails  at  $1.50  Gives 
3.000  flashes.  Each,  59c.  Postage 
extra,  10c.  Catalogue  free. 

JOHN  NELSON  ELECTRICAL  CO.,  Dept.  P,  Kewanee,  TO. 

A  MOTOR -CYCLE  OR  LAUNCH at  SMALL  COST  by  using  one  of 
our  Attachable  Outfits.  A  com- plete line  of  Finished  Motors  and 
Rough  Castings  for  Bicycle,  Auto- Marine  or  Stationary.  Send 
stamp  for  catalogue. 
STEFFEY  MFG.  CO. 

Girard  Ave.  4  30th  St.,  Philadelphia 



Lack  of  education  is  no  longer  an  excuse  for  failure.  You  have  the  chance  in  your 
grasp  to  get  a  specialized  training  without  losing  time  from  your  regular  -work. The  study  of  drawing  will  fit  you  for  a  career  whose  opportunities  are  unlimited. 

^  The  Architect,  the  Draftsman,  the  man  who  plans  big  undertakings  has  the  advantage  of  working  in  the  very 
heart  of  the  World's  enterprises.  He  is  the  center  about  which  great  projects  grow.  The  "  boom  "  that  transforms the  village  into  a  city  with  such  startling  rapidity  is  often  the  development  of  an  idea  that  springs  from  his  brain. 

If  you  are  a  young  man  with  no  well  defined  idea  about  the  future,  an  older  man  whose  present  prospects 
are  not  alluring,  would  you  like  to  occupy  such  a  niche  in  the  world's  work  ?  The  study  of  drawing  is  the  first step  toward  preparing  yourself  for  such  a  career. 
^  The  American  School  of  Correspondence  teaches  all  branches  of  Engineering  and  Technical  work.  We  employ  no 
agents,  believing  our  books  offer  the  best  chance  to  demonstrate  the  superiority  of  our  regular  courses  of  instruction.  The 

CYCLOPEDIA  OF  DRAWING 
Four  Volumes  Nearly  a  Foot  High.   2,000  Pages.   Half  Red  Morocco.   Marbled  Edges.   Gold  Stamped. 

1$  Compiled  from  representative  instruction  papers  of  the  School.  It  is  thoroughly  practical  for  home  study 
work — every  chapter  is  complete  in  itself — every  subject  is  thoroughly  analyzed,  dissected  and  discussed  by  M 
well-known  authorities.  It  is  entirely  free  from  purely  technical  descriptive  matter  so  easily  misunderstood  9_07' by  the  layman.  It  is  also  a  complete  reference  library  for  the  Technical  Man  who  wishes  to  use  it  for  free 
consulting  purposes  or  to  "  brush  up  "  on  his  weak  points.  Handbook 
^  In  order  to  advertise  the  superior  methods  of  instruction  of  the  American  School  of  Correspon-  over  eo'o'f  our 
dence,  a  limited  number  of  sets  will  be  sold  at  nearly  one -third  regular  price.  This  is  the  ̂ .  n^win^Conr'ses first  time  the  books  have  ever  sold  so  cheaply,  and  to  take  advantage  of  this  bargain  you  must  free  on  request 
mention  this  advertisement  when  ordering.  ^   
BARGAIN  PRICE.  $9.80  REGULAR  PRICE,  $24.00  ,°  pedlJTo! Tiw^tr 
*I  Sent  express  prepaid  for  one  week's  free  examination.    Send  $2.00  and  $2.00  a  viThend s^witwna'week'an^ 
month  thereafter  until  $9.80 has  been  paid.  If  not  adapted  to  your  needs  we  will  /  J&^Twm"*. Jtify  you  to remove  the  books.  .  ''       send  for  the  books. 

American  School of  Correspondence 
CH  ICAGO 
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"Quick  Action" IGNITING  DYNAMOS 
and  MAGNETOS 

The  most  Reliable  Sparkers on  the  Market. 
Take  the  Place  of  Batteries 

No.  1,25c 

Quick  Action" 
BATTERY 
SWITCHES 

Discount  to  Trade 
No.  4,  50c 

Jump  Spark  Coils 
FOR  ALL  PURPOSES 

►Single,  Double,  Triple  and  Quadruple for  Stationary  Engines  and  Automo- : biles.    Guaranteed  in  every  particular, 
Fine  Vibrator. Send  for  catalogue  d. 
The  Knoblock  Heideman  Mfg.  Co. 

SOUTH  BEND,  IND. 

THE 

White  Eagle  Electric  Motor 
Postpaid,  75c 

We  make  working  models  of  inven- tions. Send  for  illustrated  cata- 
logue of  Model  Supplies. 

The  Pierce  Model  Works 
134  Pierce  Avenue       Chicago,  111. 

BATTERY  FANS 
A  bis:  bargain !  We  have  leftover this  season  a  few  P.  &  W.  Fans,  and  will 

sell  them  at  $4  each,  complete,  hs 
shown  in  cut  (former  price $7).  This 
motor  is  strictly  first-class  and  carries  a 
9-inch  fan,  which  gives  fine  breeze  on  2, 3 or  4  cells  dry  battery.  Better  send  $4  and 
get  in  on  this  bargain  before  it  is  too  late ' 
Parsell  &  Weed,  129  W.  31st  St.,  N.  Y.  City 

Current  When  You  Want  It 
You  can  have  ignition  current  for  your  auto- 

jdflHMj^^^^      mobile  or  motor  boat  at  any  time  for  start - 
MflL&i  —Mmxm.  ̂ ^H^L    ing,  running  or  reserve  by  installing  an 
^^^QbWHH^B       Apple  Battery  Charger HpSan^^^KHH^^^^Hp  Attached  to  fly-wheel  of  engine,  it  generates ^¥*»    Q^^^^VBT  enough  current  to  keep  storage  batteries  al- ways  charged  and  to  maintain  electric  lights. 

*525  Specify  this  outfit  on  your  automobile  boat ^^^^^  and  stationary  engine. 
THE  DAYTON  ELECTRICAL  MFC.  CO.,  179  St.  Clair  St.,  Dayton,  0. 

MOTORS  and  GENERATORS 

Repaired  and  Rebuilt 

Repair  Work  of  All  Kinds 
FRANKLIN  ELECTRIC  CO. 

224  S.  Clinton  St.  CHICAGO.  ILL. 

Eldredge  Battery  Volt-Meter 
Reading  0  to  3  Volts  in  fa  Divisions 

A  convenient  and  practical  instrument 
for  those  who  use  Primary  and  Storage 
Batteries.  Its  range  will  cover  two  cells 
of  primary  or  one  cell  of  storage  battery; 
is  dead  beat  in  its  readings.  Non-re- movable nuts  on  strong  contact  posts. 

Price  $4. 
ELDREDGE  ELECTRIC  MFG.  CO.,  Springfield,  Mass. 

BEWARE  OF  IMITATIONS 
For  the  protection  of  our  customers  we  advise  thai 
Klein's  Pliers  are  being  imitated,  to  look  like  Klein's 
This,    however,    does    not   make   them  Klein's. 

Inside  of  handles  —  oone  are  genuine without  this  stamp  Use  only  genuine 
Klein's  They  are  the  product  of  years  of experience  and  have  6tood  the  lest  of  time 
MATHIAS  KLEIN  &  SONS 

COST  OF  A  SMALL  STEEL  FURNACE.— The  inereasiii 
inroads  which  cast-steel  is  making  in  the  business  of  tl manufacture  of  light  gray  iron  castings  have  caused  son 
founders  to  install  a  small  steel  furnace,  running  5  or 
tons  per  day,  and  they  have  found,  in  the  main,  that 
was  a  profitable  investment. 
A  5-ton  furnace,  basic  lined,  erected  in  an  active  irr 

foundry,  would  cost  about  $6,000,  and  allowing  $4,000  f( 
special  bottom,  pouring  ladles,  oil  storage  tanks,  burner 
etc.,  the  total  would  be  $10,000  exclusive  of  buildings, 
would  be  capable  of  producing  three  heats  daily  and  wou 
yield  12%  tons  of  castings  at  the  rate  of  15  per  cent 
melting  loss,  gates,  heads,  skulls  and  defective  casting 
an  average  yield  in  a  well  ordered  plant.  Producing  sin 
tonnage  steadily  should  show  good  profits.  The  single  fu 
nace,  however,  has  the  disadvantage  of  going  out  of  cod mission  for  repairs.  It  should  turn  out  400  heats  befoi 
a  general  overhauling,  or  say  a  run  of  133  working  da; 
Assuming  that  the  furnace  was  only  productive  nine  tnontl 
of  a  year  at  25  working  days  per  month,  there  would  th<| 
be  225  days  yielding  a  total  output  of  2,868%  tons 
product.  Allowing  an  average  profit  of  one-half  cert  p pound,  there  would  be  a  gross  profit  of  $28,687.50  aunuall 

But  losses  will  arise  in  spite  of  best  intention  ami  n 
to  make  the  venture  look  too  roseate  the  set-backs  will 
considered  which  might  be  caused  by  breakdowns,  strike 
or  errors  on  practice.    These  conditions  might  reduce  tl 
good  castings  to  one-half  of  the  metal  charged  so  that  7 
tons  were  the  output.    With  the  same  productive  period^ 
225  days  per  year,  and  with  a  decided  shrinkage,  beeau 
of  losses,  between  manufacturing  costs  and  selling  pric 
so  that  the  gross  profit  was  only  one-eighth  cent  per  poun 
the  tonnage  per  year  would  be  1,687 ^  tons,  and  the  r 
turns  therefrom  $4,218.75.    Out  of  this  25  per  cent  can 
deducted  for  interest  on  the  investment,  depreciation,  et< 
there  would   remain   a   net   profit  of   $3,164.07,  which 
equivalent  to  31.6  per  cent  on  the  original  $10,000. 

Advertisers  in  our  Classified  Section  get  RESULTS. 

EFFECT    OF   DIFFERENT    EXPLOSIVES. — Whether 
high-power  or  a  low-power  explosive  is  to  be  used 
blasting,  is  dependent  largely  upon  the  use  to  which  I 
rock  is  to  be  put,  as  well  as  upon  the  strength  of  the  r< itself.  Black  powder,  with  its  comparatively  slow,  bei 
ing  action,  is  used  where  the  material  is  quite  friable, 
in  mining  coal  or  galena,  or  in  excavating  shale,  hardp 
and  similar  material.  A  high-power  explosive  like  dyi 
mite  is  invariably  used  in  tunnel-driving,  shaft-slnkh 
and  open-cut  work  in  tough  rock.  It  cannot  be  used 
quarrying  dimension  stone,  as  it  shatters  the  rock. 

WHEN  YOU  SUM  IT  ALL  UP,  THERE  IS  NOTHING  LIKE 

C.  P.  SPLITDORF, 
for  Economy,  Efficiency  and  Dependability.    80  per  cent  of  American  Motorists  us 

it  in  preference  to  all  others. 
::        Walton  Avenue  and  138th  Street.  New  York,  IN.  Y 

You  will  not  regret  It. 
Highest  Grade. 

Every  Plug  Guaranteed. "Rich  Spark"  Plug Complete  Electbio  Light  Plants.     Circulars  Free. 

Richardson  Engineering  Co.,    -    •    Riverside  Place,  Hartford,  Ccu 
Please  Mention  Popular  Mechanics 
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Everybody  is  Talking! 

About  the  gg[)OLLAR" 

Storage  Battery 

WET  or  DRY 

'LIVELY  AS  A  KITTEN!" 

E.  VAIL  CHURCH 

lynamo-  Motor  $3.50 [A  Dynamo  and  Motor  in  One] 
As  a  dynamo  it  will  light  four  6-c.p. lamps  easily;  operate  induction  coils; 

charge  storage  batteries;  decompose  water; 
electroplate,  etc.  As  a  motor  will  operate 
sewing  machine,  jewelers'  lathe,  emery wheel,  circular  saw,  advertising  devices, 
and  other  useful  appliances. 
New  Model  Motor,  65c,  postage  20c. 

A  fine  new  motor  at  a  bargain.  Send  stamp for  new  catalog. 
ARROW  ELECTRIC  CO.,  103  S.  Canal  St.,  Chicago,  111 

The  Ardrcy  Vehicle  Washer 
Pat.  Aug.  15,  1903. 

"Ufa 

Washes  carriage  or  auto  perfectly. 
Easily  attached  to  hose— Won't  scratch  varnish.  No lashing  of  water— Dry  hands— Dry    clothes.  Solid brass— only  $3.00.    Booklet  free. 
AUDREY  VEHICLE  WASHER  CO. 
140  F  Main  Street,  East.  ROCHESTER,  N.  Y. 

Copy- ighted, 
906,  by 

OPERATED  BY  WATER  from  Ordinary  House  Pipes 
Motors  for  every  conceivable  purpose,  adjustable  every  way 

while  running  to  tighten  belt 
For  Household  use,  for  Sewing  Machines,  Washing  Machines,  Churns,  Egg 
Beaters,  Coffee  Mills,  etc.  For  Jewelers,  Bakers,  Butchers,  Barbers,  Black- smiths, Druggists,  Dentists,  Physicians  and  everybody  who  wants  to  save  time 
and  LABOR.  Circulars  gratis.  Copyrighted  booklet  10  cents.  Agents  wanted. 
—  Send  for  prices  ■  • 
A.  ROSENBERG  MOTOR  &  MFG.  CO.,    Dept.  PM,    BALTIMORE,  MD. 

Hercules  Detachable  Cover 
The  most  wonderful  invention  in  the  Auto- 

mobile Tire  Industry.  Agents  wanted 
everywhere.  This  is  a  big  seller.  Terri- 

tory being  rapidly  taken.  Write  today 
for  booklet  and  prices.  Special  induce- 

ments to  dealers  and  supply  houses. 
THE  REPUBLIC  RUBBER  TIRE  &  SHOE  CO. 

449-451  West  53d  Street,  N.  Y.  City 

Motsinger  Auto-SparRer 
Starts  and  runs 

GAS  ENGINES  WITHOUT  BATTERIES 
No  other  machine  can  do  it  successfully  for 
lack  of  original  patents  owned  by  us.  No twist  motion  in  our  drive.  No  belt  or 

switch  necessary.  No  batteries  whatever, 
for  make  and  break  or  jump-spark. 
Water  and  dust-proof.  Ful)  y  guaranteed. 
MOTSINGER  DEVICE  MFG.  C  ). 

1 28  Main  St..  Pendleton,  lad..  U.  S.  A. 

AUTOMOBILES  $100  AND  UP 

We  will  mail  our  large  Illustrated  Bargain  Sheet  of  new  and  slightly  used  Automobiles  on receipt  of  your  name  and  address.  This  sheet  shows  accurate  photograpnic  views  of  more 
than  50  Automebiles  offered  as  low  as  $100.  Write  plainly  t» 

H.  GRAHAM  AUTOMOBILE  CO. 
Established  14  years.         601-603-605  Madison  Street,  CHICAGO,  ILL. 

Giving  1,  2,  3,  4,  5  and  6-inch  SPARKS 
carried  in  stock.  We  sell  secondary  wind- 

igs,  primaries,  vibrators,  condensers,  etc.,  separately,  if  you  wish  to  make  your  own  coil.  Send 
3r  price  lists  of  Coils  and  Wireless  Apparatus.     N.  E.  Coil  Winding  Co.,  Atlantic,  Mass. 

INDUCTION  COILS 

Whitewashing  Machines 
One  machine  does  the  work  of  20  men.  Every  factory  or 
shop  can  afford  to  hare  its  own  machine  for  spring  clean- 
»ng.  Any  man  can  make  money  by  taking  contracts  for 
whitewashing  sheds,  cellars,  factories,  etc.,  if  he  has  one 
of  our  machines.  Prices :  $12.50  and  up.  Write  for  booklet. 
Wallace  Supply  Co.,  24  W.  Washington  St.,  Chicago. 

INSTANTANEOUS  WATER  HEATERS 
Just  light  the  gas,  hot  water  instantly  pours  forth,  2  and  3 

gallons  a  minute,  giving  such  comfort  and  satisfaction 
as  you  never  kiew  before 

AUTOMATIC  WATER  HEATERS 
Pipe  cut  to  order,  pipe,  fittings,  faucets,  gas  burners, 

washers,  sundries. 

IRA  J.  O'M  ALLEY,  89  £.  Lake  St.,  Chicago. 
Please  Mention  Popular  Mechanics 
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EVERY  INVENTOR 

Who  Wants  to  know 

1.  What  are  the  most  profitable 
inventions, 

2.  How  to  perfect  inventions, 

3.  The  first  step  to  take  in 
getting  a  patent, 

4.  How  to  protect  himself  from 
parties  who  might  steal  his 
invention  before  he  can  get  a 

patent 

5.  How  to  find  out  what  patents 

have  been  granted  on  inven- 
tions like  his,  or  intended 

for  the  same  purpose. 

6.  How  much  it  costs  to  get  • 
patent, 

7.  How  long  it  takes  to  get  1 
patent, 

8.  What  protection  a  patent  is, 

9.  How  he  can  sell  his  patent 
after  he  obtains  it 

10.  How  to  handle  his  patent  to 
get  the  most  money  out  of  it, 

11.  Where  and  at  what  expense  he 
can  have  working  drawings  made 
of  his  invention, 

12.  Where  and  at  what  expense  he 
can  have  models  or  experi- 

mental machines  made, 

should  send  his  questions  to 

POPULAR  MECHANICS  PATENT 

BUREAU, 

Journal  Bldg.       -      -       Chicago,  111. 

Patent  What  You  Invent 
Your  ideas  may  bring  you  a  fortune  If 

roperly  introduced. Our  three  books  mailed  free. 
"U.  S.  LETTERS  PATENT"  gives  full iuformation  in  patent  matters. 
"THOUGHTS  THAT  PAY"  gives  list of  what  to  invent. 
"THOUGHTS  THAT  HAVE  PAID"  gives history  of  successful  inventions. Write  for  them. 
$1,000,000  offered  for  one  inven- tion! No  charge  for  report  as  to  patent- 

ability; send  sketch  or  model. 
Patent  obtained  or  fee  returned. 
Patents  advertised  for  sale,  free. 

WOODWARD  &  CHANDLEE 
PATENT  ATTORNEYS 

1255  F  Street,      WASHINGTON,  D.  C. 

UNCLE  SAM  SHOULD  BE  ASHAMED  at  the  inferiority 
of  American  shipping  as  compared  with  other  nations  In 
the  Far  East.  The  Nautical  Gazette  says:  The  share  of 
American  ships  in  the  immense  traffic  of  the  Chinese  port 
of  Hongkong  is  humiliating  to  those  who  know  the  proud 
place  they  held  «in  the  early  days  of  this  colony  and  earlier 
in  the  Canton  trade.  The  present  day  "liners"  from  Sau Francisco  and  Seattle  are  the  largest  ships  that  come  to 
Hongkong.  In  these  leviathans  every  American  takes  pride, 
and  for  passenger  travel  they  are  in  high  favor;  but  while 
in  tonnage  capacity  the  rank  of  the  United  States  is  not 
small,  the  huge  ships  of  the  Great  Northern,  Pacific  Mail, 
and  other  lines  bringing  up  the  total,  the  fact  remains  that 
a  great  body  of  the  imports  and  exports  of  our  Pacific  and 
Atlantic  ports  are  carried  in  ships  flying  a  foreign  flag. 

The  total  number  of  ocean  ships  arriving  and  clearing  at 
Hongkong  in  1906  was  7,984,  of  which  3,697  were  British; 
and  of  the  4,287  "foreign"  (non-British)  the  Germans listed  1,682,  the  Japanese  594,  the  Norwegians  552,  the 
French  435,  the  Chinese  405,  the  Portuguese  148,  and  the 
Dutch  125,  while  there  were  119  arrivals  and  departures 
credited  to  the  United  States.  While  the  immense  indi- 

vidual tonnage  of  the  few  American  ships  that  come  to 
this  port  made  a  total  of  613,115,  yet  the  German  ships 
aggregated  over  four  times  as  much,  the  Japanese  over 
twice  as  much,  and  the  French  somewhat  more  than  tin American. 

The  enjoyment  of  American  foreign  trade  by  non-Ameri can  ships  may  be  illustrated  thus:  The  119  ships  of  the 
United  States  arriving  in  1906  brought  to  Hongkong  a  total 
of  41,430  tons  from  the  United  States,  yet  the  flour  re- ceipts alone  for  the  year,  nearly  all  from  America,  were 
79,635  tons,  and  of  kerosene  oil,  mainly  an  American 
product,  a  total  of  72,869  tons,  to  make  no  mention  of 
cotton  piece  goods  and  general  merchandise.  So  of  ex- ports, American  ships  took  from  Hongkong  but  56,149  tons, not  all  of  which  went  to  the  United  States.  All  the  rest 
of  the  huge  exports  went  in  foreign  ships.  Of  the  3,744,287 
tons  of  imports  into  Hongkong  for  1906,  American  ships 
brought  41,430  tons;  of  the  1,940,274  tons  of  exports,  only 
56,149  tons  went  in  American  bottoms.  Of  the  2,878,360 
tons  "in  transit,"  only  25,329  tons  are  credited  to  Amer- ican ships.    These  figures  have  to  do  with  ocean  traffic. 
As  for  "river  traffic"  from  Hongkong  as  a  center  to Canton  and  the  Delta,  while  six  other  nations  figure  in 

the  statistics,  not  one  item  is  credited  to  the  United  Siutt^ 

Special  Machinery  Models 
We  make  Models,  Perfect  Inventions  and  Experimental 
Machinery.  Our  shop,  with  its  splendid  equipment,  is 
at  your  service.  When  you  are  ready  to  have  that  mode! 
or  experimental  machine  made,  send  us  drawing  or 
sketch  and  write  us  for  estimates. 

Empire  Machine  Works,  ??AsburCpa: 

ATENTS  PROCURED 
OR  NO  FEE  CHARGED 

AM  PHLET  FREE 
ROMPTNESS  ASSURED 

WRITE  US  IF  YOU  WANT  RESULTS 

COCHRAN  &  CO.„aaK<!:«. 
Room  40.    Endorsed  by  50  Members  of  Congress 

P 

Please  Mention  Popular  Mechanics 
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PATENTS 

SECURED  PROMPTLY  and  with  special 
regard  to  the  Legal  Protection  of  the 
Invention. 

HAND  BOOK  FOR  INVENTORS  AND  MANUFACTURERS  SENT  FREE  UPON  REQUEST. 
Consultation  Free.   No  charge  for  opinion  as  to  the  patentability  and  Commercial  Value  of  Inventors'  Ideas. HIGHEST  REFERENCES  FROM  PROMINENT  MANUFACTURERS 

C.  L.  PARKER,  Patent  Lawyer 
Patents*  Caveats*  Trade  Marks*  Copyrights,  Validity  Reports*  Interference  Contests 

Patent  Suits  Conducted  in  All  States 

REFERENCES:— Globe  Machine  and  Stamping  Co.,  Murray  Engineering  Co.,  Morgan  Machine  and  Engineering  Co., 
erkshlre  Specialty  Co.,  Stewart  Window  Shade  Co.,  Macon  Shear  Co.,  Acme  Canopy  Co..  Lippencott  Pencil  Co.,  Salisbury 
Ire  Association  of  America,  Oakes  Manufacturing  Co.,  By-Products  Co.,  Alabama  Brewing  Co.,  National  Offset  Co.,  Anti- 
jptlc  Supply  Co.,  Richmond  Electric  Co.,  Railway  Surface  Contact  Supplies  Co.,  National  Electric  Works. 

Mr.  Parker  on  November  1, 1903,  after  having  been  a  member  of  the  Examining  Corps  of  the  U.  S.  Patent  Office  for 
vet  five  years,  resigned  his  position  as  Examiner  to  take  up  the  practice  of  Patent  Law. 

tddress  210  Dietz  Building WASHINGTON,  D.  C. 

ATENTS 
PROTECT  YOUR  IDEAS 
Send  for  Inventor's  Primer. 
NO  PATENT,  NO  FEE. D 

J  Patent  Advertised  FREE. 
I    MILO  B.  STEVENS  &  CO., 
885  Fourteenth  St.,  WASHINGTON,  1> 

Branches  at  Chicago,  Cleveland.  Detroit. 

Established 
1864. 

T  YOUR  IDEAS 
$100,000  for  one  invention ; 

another  $8,500.  Book  "How  to 
Obtain  a  Patent"  &  "What  to  Invent" sent  free.  Send  rough  sketch  for  free 
report  as  to  patentability.  We  adver- tise your  paten  t  for  sale  at  our  expense. 
Patent  Obtained  or  Fee  Returned. 
CHANDLEE  &  CHANDLEE,  Patent  Att'ys, 930  F.  Street,  Washington,  0.  C. 

PATENTS 
THAT  PROTECT 

AND  PAY 
WATSON  E.  COLEMAN 

Registered  Patent  Attorney 
626  F  Street,  N.  W.  WASHINGTON,  D.  C. 

Advice  Free;  Highest  References;  Best  Service. 

SPECIAL  MACHINERY 
We  design  and  build  special  machinery  to 
order  in  any  quantity  desired.   Cut  gearing. 

CRARY   MACHINE  WORKS 
35-41  Indiana  Street,  Chicago 

PATENTS 
Careful  attention  given  to  the  prosecution  of  business  before 

(he  patent  office.  Patents  procured  and  no  attorney  fee  called 
tor  until  patent  is  allowed.  (23  years  experience.)  Write 
for  "Inventor's  Guide."  Address 

Franklin  H.  Hough 

LET    ME    SELL  plaining  how 

YOUR  MTEIT££?5 
Patent  Sales  exclusively,     If  you  have  a 
LATENT  for  sale,  call  on,  or  write 

WILLIAM  E.  HOYT 
PATENT  SALES  SPECIALIST 

290  J  Broadway,   New  York  City 

Patent  Processes 

Made  Practical 

There  is  a  wide  gap  be- 
tween the  paper  patent 

and  the  finished  product. 

We  help  you  to  bridge 

that  gap  by  working  out 

a  practical  factory  pro- 
cess for  you  in  our 

specially  equipped  lab- 
oratories. 

We  also  investigate  and 

report  on  patent  pro- 
cesses for  investors. 

The  MINER  LABORATORIES 
355  Dearborn  Street,  Chicago 

Chemical  Analysis  and  Consultation  for 
Manufacturers. 

A  PATENTS  that  PROTECT Our  3  books  for  Inventors  mailed  on  receipt  of  6  cts.  stamp? 
R,S.  &  A.  B.  LACEY,  Washington, D.C,     Estab.  1 869, 

'We  give  you  proof  of  the  money  value  of  the 
patents  we  procure.— L.  &  L. 

LET  US  BE  YOUR  FACTORY 

-
3
 

We  make  anything  to  order  — Stampings, 
Sheet  Metal  work- anything  a  good  machine- 
shop  should  do— we  do  — because  we're  good 
ones.    We  publish  "The  Silent  Partner."    Ask  for a  sample  copy.  Write  us. 
THE  GLOBE  MACHINE  &  STAMPING  CO. 
3610  Hamilton  Avenue,  N.  E.         -        Cleveland,  Ohio 

Please  Mention Popular  Mechanics 
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(ATFNTQ  GUARANTEED. I    L_  I  ̂    I  Send  model  or  sketch  f< 
PATENT8  SECURED  OR  FEE  RETURNED. 

Send  model  or  sketch  for  free  report  as  to  Patentability.  Send  for  finest  publications  ever  is- 
sued for  free  distribution  'tHOW  TO  OBTAIN  A  PATENT,'  with  100  MECHANICAL  MOVEMENTS  illustrated  and described,  and  "WHAT  TO  INVENT,"  containing  valuable  LIST  OF  INVENTIONS  WANTED. 

A IIC  II II  I  IMI  nni  I  ADC  ©ffered  for  one  invention,  $16,000  for  ether.  Patents  advertised  free  in 
IIRC   (nlLLlUR   UULLAnO   "WORLD'S  PROGRESS."  Copyfree. 

EVANS,  WILKENS  &  CO., 615  F  Street,  WASHINGTON,  D.  C. 

ATENTS 
P Valuable  Book  on  Patents  FREE.  Tells  how  to  secure 
■i  them  at  low  cost.    How  to  sell  a  Patent  and  What  to 

Invent  for  Profit.  Gives  Mechanical  Movements  ia« 
valuable  to  Inventors.  Full  of  Money-Making  Patent  Informs* lion.  NEW  BOOK.  FREE  to  all  who  write. 

0  MEARA  &  BROCK,  Patent  Attys., 
918  F.  STREET.  WASHINGTON*  O.  Oi 

Sterling  Novelty  Mfg.  Co. 

SPRINGFIELD,  OHIO 
Established 1890 

Manufacturers  of  Metal  Novelties  and  Specialties  to  order. 
We  have  facilities  for  making  Metal  Novelties  and  Specialties 
in  large  quantities  on  short  notice  and  at  reasonable  figures. 
We  solicit  your  order  and  guarantee  satisfaction. 

HOW  TO  MAKE  A  TELESCOPE 

How  to  make,  at  an  expense  of  not  over  $5, 
an  astronomical  telescope  which  does  as  good 
work  as  instruments  costing  $200;  will  be  de- 

scribed and  illustrated  in  Popular  Mechanics  for 
October,  1907.  The  article  is  written  by  a  young 
man  who  made  such  an  instrument,  and  with 
it  he  discovered  a  comet  which  had  escaped  the 
big  observatories. 
The  work  requires  some  time  and  patience, 

but  is  much  easier  than  would  be  supposed. 
High  school  classes  graduating  next  year,  and 

desiring  to  have  something  which  will  last  in- 
definitely and  be  always  useful  in  years  to  come, 

may  find  the  above  suggestion  of  advantage. 

Patterns,  Models,  Inventions  Perfected  my  Specialty. 
Can  develop  your  inventions  and  manufacture  same  at 
lowest  cost.  Send  sketch  or  rough  model  for  estimate. 
Prompt  attention  given  all  orders. 
ROBT.  D.  SIMPSON.  1 70  W.  Long  St.,  Columbus,  Ohio 

Pencil  Pistol:  Exclusively* 
weapon  for  defense;  size  of  pocket 
knife;  a  protection  against  hold- ups. 32  caliber.  $1.50,  prepaid. G.  S.  Webber, 
220  North  State  St. 

THE  GEORGIA  ACCIDENT — The  premature  explosion of  a  powder  charge  in  one  of  the  turrets  during  gun  drill resulted  in  10  fatalities.  An  effort  to  break  records  was the  cause.  Three  shots  in  one  minute  has  been  considered good  work,  but  the  gun  crew  had  fired  nine  shots  in  less than  two  minutes  and  had  a  few  seconds  to  spare.  The attempt  to  score  the  tenth  shot  in  120  seconds  did  not allow  time  for  the  air  blast  to  free  the  gun  from  gases  or a  blazing  shred  from  the  previous  charge.  A  flareback was  the  result.  While  regretting  the  accident,  it  is  im- possible not  to  admire  the  patriotic  ambition  to  excel. 
FUTILE  QUEST. Hurry, 

Worry, 

Thus  we  go, Toiling, Moiling, 

Blow  for  blow. Raging, Aging, 

Speeding  fast, Sinning, 
Winning, 

At  the  last. Rapid, 
Vapid, 

Pace  we  set, Tainted, 
Painted, 
Gauds  we  get. 

Sighing, Dying, 

Maybe  fame, Dust  to 
Dust — so Ends  the  game. 

Birmingham  Age-Herald. 
A  fly  and  a  flea  in  a  flue 
Were  imprisoned,  so  what  could  they  do? 

Said  the  fly:    "Let  us  flee." 
Said  the  flea:    "Let  us  fly." So  they  flew  through  a  flaw  in  the  flue. 

— Life  (Melbourne,  Australia.) 

The  Classified  Rate  in  Popular  Mechanics  is  very  low- but  three  cents  per  word. 

Perfect  Patents 
If  your  invention  is  not  thoroughly  covered  by  your  claims  your 
patent  may  be  valueless.  Fifteen  years'  extraordinary  success in  handling  many  large  and  intricate  cases  enables  me  to  secure 
patents  that  are  PERFECT.  My  mechanical  knowledge  insures 
a  thorough  understanding  of  mechanical  and  electrical  devices 
of  all  kinds.  Never  had  a  failure.  Write  today  for  free  booklet. 
F.  H.  KING,  1654  Monadnock  Building,  Chicago,  111. 
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boys  to  represent  the  Tech- 
nical World  Magazine  whole 

or  part  time.    Good  pay,  agree- 
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FREE 
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"Inventor's  Guidt"  ■  AND   

"Fortunes  in  Patents" 
♦'What  and  How  to  Invent" 

"PATENTS" 
GUARANTEED 

{^Protect  Your  Idea!  Guide  Book  FREE.  Send  sketches 
and  description  of  invention  for  FREE  SEARCH  of  Patent  Office 
Records  and  Report  as  to  patentability.   Highest  references. 

EP    VDOOJVIAIV     Registered  Patent  Attorney .  V  fVwVJlTl/Al'l,  Box  71f  Washington.  D.  G. 
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CATALOGS  FREE 
UNION  MODEL  WORKS.  191  South  Clark  St.,  Chicago.  III. 

2,  PATENTS 
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Alexander  &  Dowell,  Patent  Law-  DM 
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TO  LEARN  BOOK-KEEPING 
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FISH  ALMOST  CAUSE  AN  ELECTROCUTION. — Fred 
[iggins,  of  San  Rafael,  Cal.,  had  a  narrow  escape  from 
eath  June  19,  due  to  his  stringing  a  number  of  fish  upon 
piece  of  copper  telephone  wire.  While  awaiting  the 

[•rival  of  his  train  he  exhibited  his  catch  to  friends  and 
i  doing  so  the  wire  slipped  down  betwen  the  station  plat- 
>rm  planks  and  was  grounded.  Mr.  Higgins  was  in- 
tantly  thrown  a  distance  of  nearly  15  ft.  directly  in 
ront  of  a  train.  Friends  succeeded  in  rescuing  his  un- onacious  body  just  in  time  to  prevent  it  being  ground  to 
ieces  beneath  the  locomotive.  It  is  supposed  that  a  cir- 
uit  was  formed  by  Higgins'  body,  the  current  passing torn  a  nearby  wire  through  the  platform  spikes  and  his 
hoe  nails  into  his  body  and  from  thence  through  the  fish tringer  to  the  ground. 
POOR  SHOWING  FOR  THE  AMERICAN  FLAG. — The 
umber  of  ships  entering  the  harbor  of  Cienfuegos,  Cuba, 
ining  1906  was  322,  of  a  total  of  739,935  tons.  Of  this 
umber  109  carried  the  English  flag,  70  Norwegian,  42 punish,  34  Cuban,  34  German  and  14  American. 

VENT 
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.  A.  Smith,  Room  422,  2040  Knoxville  Ave.,  Peoria,  III. 

IF  you  are  interested  in  any  kind 
of  a  Firearm, write  for  our  beauti- 

ful "  Gun  Guide  and  ttt>  T> 
Catalog"  for  1907.   It's   U  IvJLrfL 

Gives  more  points  on  guns  than  any  catalog  pub- 
lished.  Gives  best  prices  and  most  complete  line. 

THE  HOPKINS  ey  ALLEN  ARMS  CO. 
32  Chestnut  St.,  Norwich,  Conn.,  U.  S.  A. 

DIAMONDS  ON  CREDIT 

20;'  Down;  10  '  A  Month 
Every  customer  is  protected  by  our  written  guarantee  to 
refund  his  money  if  his  dealer  can  duplicate  our  diamond 
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SNAP  FOR  INVENTORS 
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AGENTS  WANTED PORTRAITS  35c,  FRAMES  15c, 
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30  days  credit.  Samples  and  Catalog:  Free.  Consolidated 
Portrait  Co.,  390—173  W.  Adams  Street,  Chicago. 

•HOW  AND  WHAT  TO  INVENT" 
and  "HOW  TO  OBTAIN  PATENTS" explained  FREE.     CHESTER  W. 

BROWN,  Patent  Attorney  996  E  Street  Washington,  D.  C. 
INVENT 

BARODA  DIAMONDS 
Flash  like  the  genuine— at  I  /30  the  cost 
SOLID  GOLD  MOUNTINGS 
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