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INDEX OF INVENTIONS WOOD or'METAL 
For which Letters Patent of the Workers��!!!!! 

United States were Issued Without Steam Power should 
for the Week Ending ;:'bi:...;.oot.,'::�l f!"'::���:" .. 

April 28, 1903. ..... ·w GOd.working IlachiDOl7. 
B-Lat.es, etc. 

N E C D  I a H 0 ATE 1lI!NI!C���A�P�AL�J.�S�M�FO�. �CO�.
���������:: A 0 A H BE A" N T AT • 159:;WalerSt.,�ne<:aP.IIs, I See note at end of li.t about copies of these patents.J 

Acid, manufacturing muriatic, G. E. Hlpp. 726,533 
Adding machine, A. H. Stanton . . . • . • . • • •  726,586 
Advertisement displaying apparatus, W. 

Britain, Jr. . .... . .. ...... . . . . .. . ..... . 
Advertising system, J. S. Mather ..•..••• 
Aerial apparatus, La France & Wright ..•• 
Agricultural Implement, R. E. Clarke ...•.. 
Air bl'ake graduating release appliance, E. 

726,250 
726,444 
726,543 
726,642 

G. Shortt .............•...........•.. 
Air brake mecbanlsm, T. J. Quirk . . . • . . . • .  
Air under pressure, apparatus for delivering, 
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9 SHEPARD LATHE CO .. 138 W. 2d St., CIncinnati, O. , 

H. Davis . . . . . . . . . . . • . . . . • . . . . . • . • . • . .  
Alloy, W. G. Stevens .......•.•.......•.. 
Animal trap, S. Robinson •.••............•. 
Apparel, N. F. Hurdel . • . . . . . . . . . . . . . • . • • •  
Awning support, J. Sprlngard . . . • . • • • • • • •  
Bag filling machine, C. A. Fisher •....••• 
Bag holder for grain chutes, etc., C. L. 

Squire ............................... . 
Baling press, J. W. Hamilton ........... . 
Baling press, M. B. Jones .•...••••••.•••• 
Ball. See Golf ball. 

726,263 
726,588 
726,350 
726,299 
726,583 
'726,275 

Banana sblpplng case, F. Schmitz ••...••• 726,578 
Band hook and blank therefor, J. B. Robin· 

son . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . •  726,763 
Bathing sandal, slipper, etc., J. S. Smith. 726,778 
Battery charging device, storage, H. Lemp 726,548 
Bearing, hub, I. Metzger .......•....•..... 726,324 
Bearing, shaft or journal, W. A. Hoyt • • • . • •  726,295 
Beating engine, M. A. Mills . . . . . . . • . • . . . .  726,726 
Bed corner fastenf"r, M. F. Maddox...... 726,554 
Bed, hospital, J. R. Smith . • . • . . . • . • . . . . •  726,472 
Bed, portable, W. J. Curry . . . . . . . . .. . . . . . .  726,408 
Bedstead attachment, E. J. Barcalo .. . . . .  726,393 
Bedstead canopy support, turnback, I. E. 

Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  726,563 
Beer finlsblng apparatus, J. F. Wlttemann 726,486 
Bell attachment and burglar-alarm, door, E. 

Snedeker . . .. . . . ... . . . . . . . . . . . . . . . . . . .  726,366 
Belt ends, joining woven, O. E. Gelsel. • . •  726,670 
Bicycle canopy, M. Zech . . . . . .. . . . . . . . . . .  726,610 
Billet heating furnace, E. H. Carroll .•.• 726,814 
Binder, temporary, F. B. Towne . . . . . . . . . .  726,785 
Boat, submarine, S. Lake .•.....••....... 726,705 
Bobbin or cop builders, yarn guide control-

ling mechanism for, P. Purcell ••.•.•. 726,570 
Boller, H. B. Hempblll . . . . . . . .. . .... ... .  726,6R3 
Boiler brace, steam, W. E. Niles . • • . . . . . . •  726,450 
Boiler cleaner and water purifier, J. A. Ray 726,346 
Boller fire box, C. Vanderbilt ..........•• 726,382 
Boller system, fiash, A. F. Macdonald ...• 726,442 
Boilers, fusible plug for steam, J. Philp .• 726,567 
Bolting sieve cloths, device for cleaning, J. 

C. Mann .. . . . . . . . . .. . . . .. . . . . .. . . . .. . . 726,319 
Book, electric light and power station ac-

count, W. E. Jenkinson .•.•.........• 726,538 
Book leaf holder and marker, B. S. Gorby. 726,675 
Boot or shoe jack, H. Perry . .. ....... . . ... 726,745 
Boring and reaming machine, G. A. Ensign 726,662 
Bottle, P. C. Traver . . . . . . • • • • • • • . • • • . • . •  726,594 
Bottle capsules, machine for the manufact-

ure of, W. Langbein .... . ... ... .. . . . . 726,800 
Bottle for containing sauce, condiments, etc., 

L. A. Calhoun . . . . . . . . . . . . . . . .. .... . 726,402 
Bottle, non·refillable, L. C. Edward s ••..•• 726,519 
Bottle, non-refillable, G. Aurnhamer ••...• 726,811 
Bottle stopper, paste or mucilage, A. Merrill 726,724 
Bottle stoppering apparatus, S. Burkman .• 726,505 
Bottles, jars, etc., cap or closure for, E. 

Norton . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  726,451 
Boxes, machine for making shooks for, H. 

W. Morgan . . . . . . . . .. . . ... .... . . . . . . .. 726,329 
Brake shoe, railway, J. Player . . . . . . . . . .  726,339 
Bread and making same, malted, R. Gra-

bam . . . . . . . . . . . . . . . . . . . . . . .. ..... .. . . .  726,283 
Bridge guard, J. S. Richardson ....... .. . .  726,348 
Brush, M. M. Lahue . ....... ........ ... . .  726,544 
Brush, D. F. Maher .. . .. . .. ........... . . .. 726,716 
Brush, W. A. Mills . .. .. . . . . . ....... .... .. 726,727 
Brusb, scrubbing, M. B. Tate .............. 726,480 
Buckle, A. W. Kruemllng ................ 726,312 
Buckle, belt, F. Dodge ...••........•.••• 726,654 
Burglar alarm system, E. T. Holmes .....• 726,292 
Butter treating compound, G. W. Nelson . .  726,334 
Button, W. G. Brown . . . . . . . . . . . . . . . . . . .  726,630 
Button and button fastening, G. W. McGill 726,448 
Button, collar, M. H. Mallory . . . .  726,717, 726,719 
Calculating machine, F. C. Rlnsche . . . . . .  726,803 
Calipers, F. A. Hatch . . . . .. . .. .. .. . . . . . .. 726,287 
Camera, C. W. Schober . . . . . . . .. .. . . . . . . .  726,356 
Camera, panoramic photographic, J. E. Len-

ahan ... .. . . . . . . . . . . . . . . . . . . . ...... . . .  726,313 
Can ending macblne, L. ·Lambln ... . . . . .  726,799 
Canals, docks, or other hydraulic works, 

apparatus for controlling flow of water 

2,000,000 
Solei in 12 Yeal's 

EVERY REEL WARRANTED 
Booklets mailed fne 

The Andrew B. Hendryx Co. 
NEW HAVENJ CONN.) U.s.A. 

WALWORTH 
PIPE VISES 

are the Heaviest and 
Strongest vises made. 

RENEWABLE STEEL JAWS. 

WAL.WORTH MFC. CO., 
128 TO 138 FEDERAL STREET, BOSTON, MASS. 

Veeder Ratchet and Rotary .... w ..... 
For voting machines. n eostylesl 

telephones, nickel in slot machines 
and automatic machinery generally to register the number of pi eces or 
quantity of material produced-fur 
any purpose requiring a .mall, llght 
and accurate counter. Od'l'ALOGUE FREE 
THE VEEDER MFC. CO. 

IIARTFORD. (JO:-iN. 
Makel'8 of Cyclometers, Odometers, Tachometers) 

Counters and Fine Castings. PrJee, .1.00 

A UNIVERSAL 
POCKET MEASURE 

The only practical all around measure 
ever made. Measures curves of all kInds 

:sr��:i1o:�t
Braa!g�e�\:z�� r��Pllr 

t\�:' 
braill and money SRver. Absolutely ac
curate. Measures any distance. Can be 
set to "zero" at will. Anyone can use it. 
Hijlhest endursements. Circular free. 

STECKENREITER MFG. CO., 
96 LAKE STREET. CHICAGO. 

. THE TURNER BRASS WORKS 57 MICHIGAN ST., CHICAGO. 
ALUMINUM. BRASS AND BRONZE CASTINGS MACH IN I NG. STAMPING.SPINNIN G,POLISHING, 
PLATING. 
ESTIMA TES FURNISHED ON SPECIAL WORK. 

Palmer Oomplete l7-ft. Launch, $195 
MARINE ENGINE� BOAT FRAMES 

Catalog Free 

THE EUREKA CLIP 
The mo.t useflll article ever Invented 

DI.pen.lng cabinet, Campbell & Weaver .. 726,635 
Door check, G. J. Connor ...•.•.•.•.••••• 726,645 
])oor equalizer, V. P. De Knight • • • • • • • • •  726,411 
Door holder, T. W. Brittingham •••....• 726,626 
Dough mixing and kneading machine, Allen 

& Moore ............................ . 
Draft appliance, S. H. Tinsman . • . • • • • • • •  
Draft appliance, detachable, M. Segal . .. .. 
Draft equalizer, W. W. Lalngor ........ .. 
Draft equalizer, three horse, O. E. Abbey •• 
Draw bar, C. E. Rhoads ........•....... 
Dredging bucket, R. W. Christian ...... 
Dress sbleld, F. A. Schultz •••••••••••••• 
Drill bit, Clark & Currier ............... . 
Drum rack, portable, J. W. Pepper •••••••• 
Dye and making same, blue basic, E. A. 

Fourneaux ........................... . 
Dye, blaclr a,3;O, M. Kahn ......•..•.••.•• 
Egg or fruit !JOX, H. C. Sumpter .......... 
Egg preservIng compound, J. M. Brooks .. 
Electric circuit, E. F. Northrup ......... . 
}1�lectric circuit controlling mechanism, G. 

726,491 
726,481 
726,769 
726,440 
726,611 
726,759 
726,640 
726,357 
726,255 
726,455 

726,667 
726,695 
726,478 
726,627 
726,734 

A. Tate .............................. 726,479 
Electric control mechanism, E. Thompson .• 726,593 
Electric currents, apparatus for the gene-

ration and d irect electrolytic appllca· 
tlon of, F. E. Elmore ......•..•...•.• 726,659 

Electric cut out, L. J. Mulvaney .......... 726,331 
Electric furnace, E. A. Sjostedt • • • . . . .• 726,364 
Electric track circuit and insulating same, 

E. A. Everett .... . ... . . . . ......... ... 726,269 
Electric wire support, B. Cullen ...•.....• 726,651 
Electrical and selective distribution, J. S. 

Stone .......................... 726,368, 726,476 
Electrodes, forming accumulator, G. J. Scott 726,468 
Elevator electrical control, J. D. Ihlder .... 726,302 
Elevator safety device, Drum & Doyle . ... 726,656 

IF YOU SHOOT A RIFL.E 
Pistol or s1iotgwn, -y:ou·fJ maken Bun's 
Eye by sending three 2c. stamps for 
the Ideal Hand-book "A," 126 pages 
FREE. 'l'be latest EncyclopedIa of 
Arms, Powders, Shot and Bullets. Men
tion SCIENTIFIC AMERICAN. Address 

IDEAL M�'G. CO.,.26 U St., NEW HAVEN. CONN .. U.S.A. 

The Superior Dome Furnace 
Is designed to heat small cotta.zes, Offices, 
stores, etc. Fitted with double feed doors. 
Suitable for wood or hard or Boft coal as 
fuel. Heavy steel combustion dome with 
���t�ts?::�?i�ir:'�t�e:�g�������� ����c
}���:�::��b�n&OU���l�: ���n�.? f�;om 

Price list on application. 
U TICA HEATER CO., Utica, N. Y . . U. S. A. 

Toledo Ohio,U. 
r/J, .. . . CO 

e VUlcan Iron worKS 
. 

Elevator safety device, electric, A. Sundh . . 726,370 

Oasoll'ne Motors Elevators, automatic control system tor, B. 
N. Jones ..... . .. . . . . . . . . . . . .......... 726,307 

��ii�'::.derJee
se���tl�g ��g���.

tley •••••••••• 726,245 For AUTOnOBILES 
Engine reversing mechanism, C. E. Mack.. 726,443 and LAUNCHES 
�����:s,

v����:rfO�x�;��l
v
aiin�' t�� �r��:�! 726,671 Can make prompt delivery Cata-

in evaporators and cold vapor, E. JOSBe 726,433 logue on application 
Envelop, safety, E. C. Thumb ............ 726,375 LACKAWANNA MOTOR COMPANY Eypglasses, O. Gillette ......••....••...• 726,281 
Fabrics, thread and cord edge finish for, 

H. A. Klemm ......................... 726,311 
Fan sticks to fan tops, machine tor fasten-

Ing, L. E. Elson ..... . . . ... ..... .. ... 726,661 
Farm gate, A • .  B. Blyholder .. . • • • • • • • • • •• 726,396 
F'aucet, three way, D. W. Dinneen •••••• 726,653 
Feed controller, automatic boiler, F. X. 

Brunelle . . . . . . . . . . ....... .... ......... 726,813 
Feed water heater and purifier, J. Beha •••• 726,243 
Feed water regulator, W. H. Berry •••••••• 726,792 
Feeder, automatic boiler, S. Basch •••••••• 726,394 
Feeding mecbanlsm, C. W. Gay . .... .. .. .  726,819 
Fence post, cement, L. A. Pratt . . . ... . . 726,751 
Fence tool, wire, A. W. Post ............ 726,749 
Fender fastening, A. D. Ray •••••••••••• 726,346 
File, card, C. Keck ..... ... . . . ........... 726,436 
File, card or check, J. W. Hlne ......... 726,430 
File, letter, C. Keck .. . .. ... ..... . .. . . .... 726,437 
Filling machine, F. M. Peters •••••••••••• 726,565 
Filter, beer, W. Haussermann .••••....... 726,427 
��ilter, water, T. Linke •••• • • • • • •••••••••• 726,714 
Filtering, O. H. & W. M. Jewell ........ 726,304 
Fire escape, J. Yost . .. ..... .. .. .... .. . .  726,389 
Fire escape, B. Tenenbom.. • • • • • • • • • • • • • •  726,592 
Fire escape, E. P. Le Compte ............ 726,708 
Firearm, gas-operated, A. Burgess •••••••• 726,399 
�'Irearm holster, R. M. G. Phillips .•.•••.• 726,824 
Fish hooks, combined card and book for 

holding, A. W. Conner ••• • •• • • • • • •••• 726,509 
Fish plate, C. H. Riggle •• • • • • • • •• • • • • •••• 726,760 
Fishing reel, J. Drelser ••..•.••••.••..••• 726,655 
�'lower pot, W. Scbaefer . ........ ..... ... 726,766 
Fluid under pressure, means or appliance 

for transmitting, S. H. Brooks ••.....• 726,628 
Flume gate rubbish dlverter, J. F. Pierce. 726,564 
Fly trap, J. W. Williamson ...•••••••••••• 726,60t 
Folding machine, L. E. Elson •••••••••••• 726,660 
Folding table, J. E. Turner .............. 726,787 
Fruit grader, C. Rayburn . . . ........ ..... 726,756 
Fuel feeding mechanism, C. I. Filson ...... 726,664 
Furnace, H. H. Hull' ..................... 726,298 
Furnace, R. S. Thompson ................ 726,374 
Furniture fastening device, W. E. Nelson . . 726,732 
Fuse box, E. A. Wilson . .... .. ............. 726,605 
Game, C. Williamson .. . . . . . . . • . • • . • • • • •. 726,833 
Game apparatu s, M. A. Davies . • • • • • . • • • •  726,26'2 
Game apparatus, J. Brinkmann ...•••.....• 726,397 
Garment holder and supportf'r, C. O. Barnf's 726,494 
Garment retainer, M. H. Mallory . .  726,718, 726,720 
Garment support, ��. M. Patterson ........ 726,3;{7 
Gas and air mixer, D. J. Archer . . .. . ..... 726,238 
Gas burner, safety, H. W. Yerrlngton . .... . 726,490 
Gas check, G. A. Brachhausen • • . . . . . • • • • •  726,249 

1448 to 1452 Niagara St. 
BUFFAI.O, N. Y. 

MARINE Gasolene MOTORS 
:B1':t��:,0:��{1��6�/:�i��d ���:���t��� tb

u'I�':! 
We always endeavor to be on toP. and for 1903 otfer an 
e n�iDe bui lt from Brand New Patterns. with new and orllrlnal festures-just wbat otber engines will bave 
five years hence. 

It 1I0U W�::J � YI ��������f��'l!{,O'; ,�'l1�i:Ut!';�1I cmct'ib· 

ROCHESTER GAS ENG I\E CO., 
693 Driving Park Ave., ROCHESTER,N. Y., U .  S. A. 

ARTESIAN 
Well., on and Gas Wellsdrtlled 
by cnntract to any depth fro m!j() to3(KX) feet. We also manufac
tUre and furn1s h everytbing re
quired to d,'ill and complete 
same. Portable Horse Power 
;r:"h���n�� f�e�g' �l\:;;l 
Write us stating exactly what Is required and send for illus
trated catalogue. Addre •• 

WELL ENGINEERING AND SUPPLY Co. 
LIBERTY STREET. NEW YUI:K. U. S. A. 

GAS ENGINE DETAILIS.-A VALUA-
ble and fully illustrated article on thts subject is con
tained in SUPPJ.�:MENT No. 1292. Price 10 cents. }j�or 
Bule by Munn & Co. and all newsdealers. 

OlDS G 
ENGIN 
manufacture; 
englnf'ers a.nd I 
who have given a 
to the study of this 
Each working part is 
mechalllCall;' perfect, 
Stationary Engilles� 1 to 50 
h. p. Portable Engines, K Rllil12 h. p. 
Our new illustrated catalogue 
gives fuller partieulars. 
UldM Motor \\r orkM, 216 River Street, LAl'iSISG, �IiCH. 

Gas engine, W. J. McVicker ............ 726,731 THE OBER LATHES Gas generator, C. W. Turner •..•........ 726,379 
Gas or explo.lve engine, L. A. C. Letombe 726,710 
Gas or oil shut off, automatic, Fox & Watf'rs 726,52� 
Gas or vapor burner valve, J. A. & A. H. 

Bedworth ... . . . . . . . . . . ................ 726,395 
Gas producer, J. Rf'ul(>aux .. . .. . . .. ... . ... 726,757 
Gas, treating fermentation, J. F. Wlttemann 726,487 
Gate. S(>c Farm gatf'. 

from rivers, etc., to, C. E. Livesay .••• 726,316 
Car, Fassett & Warren . . . .. . .. . . . . . . . .. . . 726,663 

���;�;&���s:tnJ��l��n:�!�����: !!! Gate, Williams & Van Valkenburg .•.••••• 726,601 
.. Gate, A. C. Hunt ....................... 726,689 ff 

For Turning Axe, Adze, Pick , 
Sledge, Hatchet. Hammer. Auger. 
�'Ile, Knife and Chisel Handles. 
Whiffletrees. Yokes. Spokes, Porch 
Spindle., Stair Balu.ters Table 

- and Chair Legs and otber Irregular 
work. 

Car construction, steel, A. B. Bellows . . . •  726,499 
Car coupling centering device, E. F. Chaf-

fee, reissue . •  . . . . . . . . . . . . . . . . . . . . . . . • 12 ,106 
Car door operating gear, coal or coke, W. 

F. Kiesel, Jr. . . ..................... 726,541 
Car fender, W. E. Zachry .......•.•.••• 726,390 
Car mOVf:"r, portable, F. D. Roper . . . . . . . •  726,764 
Carbon black, apparatus for the manufacture 

of, F. W. Porsch . . . .. . . .. .. . . . . . . .. .  726,341 
Carding engine, traveling fiat, Batten & 

Hayes .. . . . . . .. .. . . . .. .. .. . .. . .. . .. ... 726,496 
Carriage escapement dog, C. B. Yaw. • •• 726,489 
Carrier apron, C. Colahan •.••.....•.••••• 726,257 
Carton making machine, E. C. Lovell . ..... 726,553 
Cartridge, blank, O. Schuette .............. 726,579 
Carving tool, A. Deaton •..•....••..•.... 726,516 
Case. See Banana shipping case. 
Caster, H. MoDonnell ........•........•• 726,447 
Cement and gravel separator, J. Behm .•.• 726,498 
Centrifugal drier, M. O. Kasson ... .. . . .. . 726,696 
Chain, drive, Z. T. Furbish • • • . • . • . • . • • • .  726,669 
Cbopplng knife, T. J. Lavender ....... . 726,707 
Chuck, drill, E. C. Wysong •••••••••••..• 726,388 
Churn, W. B. Preston ......... ... .... .. 726,753 
Cigar wrapper cutting machine, F. E. Kel· 

sey ............. .. .. . . . . . . .. • . . .. .. . .• 726,540 
Cinder guard, Morse & Tuggle .•.•..•.••.• 726,3.10 
Clipping machine, electric, J. Cornu ...... 726,795 
Clock, E. Fitch . .. .. ... . . .. .............. 726,276 
Clothes drier, folding, G. Church ...•.•..•• 726,641 
Clothes drying attachment, steam radiator, 

S. L. Rlcbardson . .. .  . . .  • .. .. .. .. .... 726,349 
Clothes line prop, E. J. Pre.t ....... .. ... 726,457 
Clotbes line reel, J. McKee ..... .. .. .... . 726,449 
Clothes wringer gear casing, J. W. Nowak 726,737 
Clutch, friction, W. A. young ............ 726,609 
Clutch, friction, M. R. Conway .....•. : .... 726,646 
ColI'ee making machine, L. Bezzera ...... 726,793 
ColI'ee, manufacturing, W. E. Baker . . . . . . 726,R12 
ColI'ee or tea pot, E. Wilkinson ....... ... 726,810 
ColI'ee, roasting, L. GiacominI. • . • • • . . . . .. 726,279 
ColI'ee roasting apparatus, L. GiacominI.. 726,280 
Coil heating furnace, C. Mercader ......... 726,556 
Coin freed mechanism, W. J. Wilson ...... 726,387 
Color plates, etc., holding and registering 

hook for, O. H. Quetsch ••••••••••••• 726,572 
Comb, E. B. Kingman •••••••••••••••••• 726,699 
Commode, J. N. McGrew ....... . ... ..... 726,729 
Composition of matter, E. P. Smith ... .. . 726,776 
Composition of matter, making, E. P. Smith 726,582 
Conveyor, J. Harmon . •  . • • • • • • • • • • • . • • • . •  726,286 
Cooking apparatus, electrical, J. I. Ayer .. 726,241 
Cork extractor, R. T. Fetrow ............ 726,273 
Corking apparatus, E. Berliner •••••••••• 726,621 
Corn carver, A. M. Furrow • • • • • •••••••••• 726,524 
Coupling pin, J. F. Schwelgerer.......... 726,829 
Crate, folding poultry, A. McDonald...... 726,333 
Cream separator, centrifugal, O. Anderson .. 726,237 
Crusher and pulverizer, M. F. Williams ••• 726,602 
Cultivator, L. E. Waterman ........ ...... 726,596 
Curtain pole tip fastener, C. B. Dawes ... 726,265 
Curtain stretcher, J: F. Koepp .. . .. . .. ... 726,703 
Cuspidor collector a-nd carrier, J. P. John-

son .. ... . ...... .. , . . .  . . . . . . • . . . . .. ... 726,539 
Dental bridgework, V. von Unruh ... ... .. 726,1l81 
Depurator, C. E. lL Armbruster .••..•••.• 726,791 

once Companies and business men gen· 
erally. Rook marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. hiboxe.of100for25c. 
To be bad of all bQok.eller.1stationers 

Cl) Gate fastener, frameless wire, S. P. Mc-
Z Caslin .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 726,332 � Gear, self·adjustlng friction, G. T. Renner· 

felt ..... . . ... ... ... . .................. 726,461 

�?grY�:��l�:!���e�:r8� �l �'L ?r�:���g� 
Vta:�:.� �oxC31�Vl!�::a:ld�1�Y. 

GRANITE ROOFING 
WHICH HAS BEEN ADOPTED BY THE 

lEADllIG RAIROAD5.MANUfACTURERS.ARCHITICTSAliDBUIIDERS ,-
AS litE STANDARD READY ROOfiNG. 

·WRITE FORTEST1MON!ALS, PHOTO PAMPHlET AND SAMPLES" '- so. GRIT - GAAHfT! COMPG.1IDI* 
WOOLnLl'-

. ,' • •• #�"'�'.#-#'�-'" • •• ';-.". ,------- WOOl.F[LT 
GIWHR: C:OMPOSm�_ 

TOURIST CARS 

via NICKEL PI,ATE ROAD are famous for their com
pleteness and luxuriOUS comfort, have flnest equipment 

��1��hby
u:pe�Y�Y�entOrt:':in':,�d

cl:: tfc'l{:r.
n:!.Ztlacg�: 

SeA local agents or inquire of A. W. �cclestone. n. P. A., 

= ���d8t��ei:B'rii��� ��ty: Or R. E. PaYne, Genl. Agt., 

Gear, speed, S. Diamant ••••.••.•••••.•••• 726,410 
Gearing, .1. R. Nye ........................ 726,738 
Gem cutting polishing macblne, G. Purper 

et al. .. . . .. . .. . .. . . .. . .. .. .. . .. . . ... 726,458 
Glass, means for manufacturing shf'et, A. 

G. Hamm ............................ 726,530 
Glove form, A. Foulds ................... 726,666 
Gluing machine, blank, P. S. Smith ........ 726,473 
Gold from ores, extracting, F. J. Hoyt .. . .  726,294 
Golf ball, F. W. Smith, Jr. .. ............ 726,471 
Golf ball, Browning & Boutwood.726,502 to 726,504 
Goose call, D. S. Fuller ................... 726,277 
Governor, marine engine, P. V. Cornils ..••. 726,647 
Grain binder, C. Colaban . • • • . . . . . . . • . • . .  726,256 
Grain drier and cooler, C. F. Verrell . ..... 726,805 
Grapple, P. Rasmussf'n .......•.....•.•.•.. 726,826 
Grave protector, F. Skienske •.....•.....•. 726,470 
Grease cup, J. F. Lewis .........•........ 726,314 
Grinding or polishing machine, E. Cramer. 726,510 
Gumming machine, H. D. Sisson .... . .. ... 726,363 
Gum attaebment, magazine, P. M. Oll'utt •• 726,562 
Gun, magazine bolt, C. C. Brooks •.••••.• 726,251 
Guns, constructing, A. H. Emery ••.•...• 726,520 
Guns, device for regulating the recoil 

and counter rf'coil of, K. Ha ussner •• 726,531 
Hammer, G. H. Rowe ........••......... 726,466 
Harness attachmf'nt, tf'am, F. L. Ainsworth 726,236 
Harrow, G. Sloan ........................ 726,775 
Harvester whf'at shocking attachment, self-

binding, C. B. Cummons ••.•.......... 726,260 
Harvesting machine, corn, P. P. Coler .•.• 726,508 
Hat fastener, W. A. Callanan •.••...•.• 726,633 
Hat rack, G. C. Hager .•.•.•••••...•... 726,527 
Hay carrier, W. Louden ................. 726,552 
Hay loader wind shield, G. A. Peterson . . . .  726,746 
Hay rake, horse, G. Wilson .•............ 726,666 
Head gate, J. H. Buttorll' .............. 726,401 
Heating systems, automatic controlling de-

r:r Send. 1M' Circular A. 
The Ober Mfg. Co., 1 0 Bell St., Chagrin Fal ls, 0., U ,S.A. 

BABBITT METALS.-SIX I M PO RTANT 
formula •. SCIENTIFIC AMERICAN SUPPLEMENT 1 J �3. 
Price 10 cents. For sale by Munn &. Co. and all news_ 
dealers. Send for cataloJlue. 

........................... : 
I �::�: .• ,1,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,11..,,,. i • Adjustable, with l<1"Ound and Ilraduated vials, ac-: : curate and very sensitive. Outer tube may be • 
• ��e

·
1�2�· tol:i',;.�li�=.

no���set.. �':. • STARRifr"Jil CO., "Box 13, Atbol,Mas •• , U.S.A .• 
•••••••••••••••••••••••••••• 

�8u USE GRINDSTONES P 
[f so we can suppiy you. All SIzes 
lI10nnled and unmounted, always 
kept in stock. R�mem"oer, we make a 
specialtyof selec&iD¥ stones for al1spe
cial purposes. r:r Ask fM' cataloQue 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland, O. 

APPLE MAGNETO 
$10 up Doell away with 

Batteriell for 

Heel:I'i,"oo�O�r 
s;�:,' C��hl��, �':,�\'n��';;; 'D��� m:��� The Dayton 

Gas Engine 
Ingition 

Use your own paper. 
Any pen, any ink, no press. 

Government Officials. Colonists, Farmers! 
will find it invaluable. 

Every man who writes letters flhould write for prlces if 
his stationer does not keep it. We manufaCture 

.. Ditmars" Typewriter Ribbons 
and Carbon Paper. 

PEN·CARBON MANIFOLD CO •• Dept. I. , 146-9 Centre St. New York.U.S.A, 

Heel, cushion, H. F. Rooney . . . . . • . . . . . . . •  726,464 
Heel rand cutting and counting machine, 

C. O. Ryberg ......................... 726,467 
Hertzian waves, transmitting and receiv-

Ing apparatus for, E. Ducretet ...•.• 726,413 
Hides or skins,' machine for treating, A. 

F. Jones ............................. 726,306 
Hinge, separable, G. H. Schlek .....••••• 726,577 
Horn support, amplifying, A. S. Marten •••• 726,320 
Horseshoe, rubber, J. J. Colleran ......•• 726,643 
Horses, device for administering medicine 

to, J. L. Reid ... . . . .. .... .. ... ... .. . .. 726,460 
Hose, device for winding metallic spiral, 

Wltzenmann & Schwarz .....•• • • • • • •• 726,488 
Hose, wire covered, J. F. McGuire ••••••• 726,730 
Ho.lery, N. F. Hurdel ... .. . . .. .. ....... 726,300 
Hub and axle bearing, A. J. Thelrlng •••• 726,373 
Hub attaching device, W. D. Walker . ..... 726,383 
Hydraulic pres. speed governor, H. Harmet 726,425 
Index card, G. P. Knapp • • • • • • • • • • •••••••• 726,439 

(OonttnuM on page 365.) 
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Valuable Books! 
��� 

REVISED and EN],ARGED EDITION 
The Scientific American 

Cyclopedia �::::.::;� 
15.000 R.eceipts. 734 Pages. 

Price, $�.OO in C1otb. $6.00 in Sbeep. $6.�q 
in Half Morocco. Post Free. 

� .. ...-,---�---... , 'rbis work has been re
vised and enlarged. 

. !)it ::' ;" : ' 
': .r:'�·."'irll;?I'��I� 900 New Formulas. 

?:r,�t �.ttO'" l 
(" I f/!'G!J!A -r'�r;'-

The work is 80 arranged 
8S to be of use not only to 
the specialist. but to the 
�
eneral reader. It should 

b��� �n�
l
��:ksl::o��

erI Rt(l''';;'· ,.;: �(" .. roO 
Q\ir.�Iti:la. circular containing f u 11 

Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtlan 
the 

1901 APPENDIX. 
Price, bound In cloth, $1,00 

postpaid. 

TWENTY.THII�D EDITION 

EXPERJMENT AL SCIENCE. 
By GEORGE n. HOPKINS 

Re1li8ed and G1'eatly Enlarged. 2 Octavo Volwm<B. 1,100 
PauG,:oo.!XJJJ/J.'rM���c'�, ;;J�;"fr£tiJt08�

a
id, 

Volumes Sotd Separately: ()/Oth. ta.OO 
per Volume; EIalf Morocco, 

$4.00 per Volume. 
EXPERI M ENTAL SCIENCE I. so well known to' 

many of our readers that it is hardly necessary now to 
f�T: ��rk�

e
'!.'i��p;lg�kl�� 

deciced some months 
ago tbat It would be 
�:::��irOl!��f�h'r,:gr: 
,in or�r that the .. ,many 
wonderful discoveries 
of modem times might 
be fully described In Its 
�t��'n ��

ce�:ITs�� 
w o n d e rfu l develop
ments in wireless tete-
���

h
Ybee�r 

m�:."
pl

rt 
was necessary. there· 
fore, that a good deal of 
new matter Hhould be 
added to tbe work In 
order to make It thor-
�m'lln��b)�a�'J�: 
some 200 pages have 
been added. On ac
count of the increased 
size of the work, It has 
been necessary to divide 
It Into two volume .. 
handsomely bound In 
buckram. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

An Inexpensive library 
Of the best hooks on 
Electricity. Put up In a 
�h�':v� 1�Ig..;t�g

l1���ihS: 
student. the amateur. the 
workshop. the elBctrtcaJ. 
engi n e e r,8chools and ������:8 fg.����mg five 

Amh
::��� O

f
. 
E�ec

.
tr�i.� 

El�ii�� �o: :"�k�"l� 
How to Become a Sue-���� 

.
E�ec:r�cl�iI� 

Standard Electrical Dic
tionary, 682 pages, ta.OO 

Electricity 8lmpllHed� 158 FIve volumes; l,:JOO pages 
paj(es. • • • .  .,1.00 and over 450 illustrations. 
A valuable and ,ndispensable addition to every IU>rM'/l. 

th���o�er:v�tv��:;'C;:����:o"�-;I'i�o�����
nglJ':"cf�lg 

:�\�g�W��h':fN��t��ao�,
c
1.�S:�/lS�:�fi{Olf�u��� 

Price of $3. 00 for the comPlete set. The regular 
prIce of tbe five volumes Is ,7.()(). 

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRN. A.M. 
LarfjIJ Odavo. 4&l Pages. 

3OOIUustrationB. prlce83.00 1m Mall, Postpaid. Half Red 
:Morocco, GUt Top 84.410. 
THE most important book 

ever published on invention 
and discovery. It is as read
able as a novel, being written 
in,fg:b�a�k

s�{��·
s a most com-

prehenSive and coherent ae-
���!��s�:: tgf�!a�t� :t"g11J�� 
en age of invention." result
ing in industrial and commer
cial development which Is 
without precedent. A chrono-
:������;!:l:���

f 
o
t���:8��� 

important features of the 
book, enabling the reader to 
refer at a glance to important 
inventions and discoveries of 
any p'al'ticuJar year. The book 
is printed witli large type, on 
line paper_ and Is elaborately 
��'a

s���\���liV::y :;g.r..��ng8 
NOW READY. 

Modern Machine 
Shop Tools 

Tbeir 
1�.W:.,:�y��

i
l':.':iin�,';,'a:0-.'la'!i':la:dantpn-

Macbine Tools. 
By W. H. VANDERVOORT, M. E. 

LaTfjIJ Svo. 576 PafjlJ8. 673 lllustrations. Bound in Oloth. 
Price '4.410. 

An entirely new and fully illustrated work. treating 
the subject of lUodern Macbine Sbop Tools ill a 
concise and comprehensive manner. Special care has 
been taken to eliminate aU matter not strictly pertain-
�'.!J t;r t��':�I�{�c

t
j,��o�:t���IlJl ��::'''1' :le

t�O �::hi�: 
shop tools and metbods ln a slnj(le volume at a mode
rate pr1ce. 
m��ii:e

o
��o': ��fn�a::Jo��JI'riU ��:s:::,

i
Oa':d��c�� 

�lg��
f
c:.

ac�b
i
: r.1��ir�ifo�Of��

ti
�:s��:h::� ;�i

j:l:i 
tools and methods, all of wh ieg are clearly described. 
Each tool Is considered from the following points: 

FIRST-Its construction, with hints as to it. manu· 
tacture. 

SECOND-Its operation, proper manipulation and care. 
THIRD-Numerous examples of work performed. 
IJIII'" PI,II deBCTipUve circulars oJ above bookB wi!! be malUd 

free 'Upon applicatwn. 
MUNN " CO., Publishers, 361 Broadway, New York 

Scientific America.n. 
Indigo mixture and making same, B. Ho· 

molka . . .. . .. .. . . .. . . .. . .. .. .. .. .. . . .. 726,688 
Injector, S. �'. Siple ...................... 726,770 
Insulating material, W. R. Whitney ...... 726,485 
Jack, A. Stromdahl ...................... 726,477 
Jar closure, W. E. Brown • . . . . . . . . . . . . • • •  726,629 
Journal bearings, mold for brass, }�riese & 

Gilhert ............................... 726,523 
Key ring, N. B. Stone ................... 726,781 
Kilns for burning, apparatus for setting 

unburned ware in, J. E. Minter ...... 726,822 
Lace fastener, shoe,' J. Hennessey. 726,289, 726,S20 
Ladder, extension, W. P. Hartigan ........ 726,682 
Lamp attachment, E. J. Gilmore ; • . . . . . . .  726,525 
Lamp burner, W. L. Bogle .............. 726,247 
Lamp burner, incandescent, C. Hubert" ... 726,291 
Lamp carbon holder, electric arc, H.· P. 

Bayley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,497 
Lamp cblmney, J. J. Perkins ............. 726,743 
Lamp for liquid fuel, incandescent, A. Poef-

fel ..................... .-.... .. .. _ .... 726,747 
Lamp, incandescent gas, W. Schaefer ..... 726,765 
Lamp kerosene 011 burner, E. Humphrey .. 726,431 
Lamp support, street, P. W. Sbute ...... 726,773 

t:��s,
C. 

e
��.

au
���

g, .�: .. �' .. ����I�: : :-: : ::: m:¥�g 
Lathe, B. M. W. Hanson ................ 726,678 
Lathe, last turning, J. T. Brown .......... 726,253 
Leather working machine, H. F. Dougherty 726,267 
Letter box, H. B. Lambert ... . . . . .. . . . . . . .  726,821 
Letters for advertising boards, movable, T. 

Knobllch .............................. 726,702 
Level, J. A. Traut .............. ......... 726,377 
Life preserver and swimm,ing apparatus, W. 

P. Tibbits ...................... ...... 726,784 
Light transmitter, F. W. Porsch .......... 726,340 
Lighting, fixture for vacuum tube, D. M. 

Moore . .. . . .. . .. . ... . . .. .. . . .. . .. . .. .. 726,328 
Linotype galley, �'. E. Milholland ........ 726,725 
Linotype machine, P. T. Dodge .......... 726,412 
Liquid dispensing vessel, L. G. Langstall: .. 726,545 
Liquid raising apparatus, V. Schwanlnger .. 726,359 
Liquid separator, P. L. Kimball .......... 726,438 
Lock. See Milk receptacle lock. 
Lock, H. G. Carleton ..................... 726,254 
Lock, J. M. Owen ........................ 726,741 
Locking device, C. F. Rltehel ........... 726,832 
Locker, D. Mayer (now D. Churchill) .... 726,555 
Locomotive tank coal conveyor, L. H. Lewis 726,711 
Log hauling and loading macblne, Miller & 

Dickinson ............................. 726,325 
Loom, mllng replenlsblng, W. F. Draper .. 726,518 
Loom, mllng replenishing, C. F. Roper.. 726,574 
Loom, filling replenishing, O. A. Sawyer.;. 726,576 
Loom mllng replenishing mechanism, B. F. 

S. Austin ............................ 726,493 
Loom harness· frame, W. Fehr ............. 726,417 
Loom shuttle controlling mechanism, C. F. . Roper .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,573 
Loom stopping mechanism, E. S. Stimpson 726,589 
Magneto, C. W. Holtzer .................. 726,687 
Magnets to spiders, fastening field, H. G. 

. Reist _ ................................ 726,347 
Mall chute, J. G. Cutler . .......... ..... 726,261 
Mandrel, H. Prentice .............. . ..... 726,456 
Manhole, F. T. Moore .......... .... ..... 726,823 
Mat holder, door, S. F. Oliver .......... 726,45:1 
Match box holder, W. A. V. Porter...... 726,569 
Measuring Instrument, 1. B. Hagan ... . . . . .  726,677 
Metal treating furnace, M. J. Murdoch .. 726,728 
Metallic tie and rail fastener, J. H. Gallag-

her ................................... 726,818 
Microphone or microphone transmitter for 

electrical sound transmission, F. W. 
Senkbeil ............. ................. 726,360 

Milk receptacle lock, J. L. Farley .......... 726,271 
Milling machine, S. R. Boyer ............ 726,248 
Mold fiask, extensible, J. W. Hoefers . • . .  726,290 
Molder's fiask pin, W. J. Ball . . . . . . . . . • . •  726,242 
Molding apparatus, C. M. Day .......... 726,515 
Molding machine, F. W. Hastings ........ 726,426 
Molding machine, A. L. & O. Anderson . •  726,492 

'Mop wringer, A. W. Jones .............. 726,692 
Mop wringer and scrubbing pail, combined, 

J. Rosebush . ...................... .. 726,352 
Motor controlling apparatus, J. D. Ihlder .. 726,303 
Motor wheel, Rand & Castles ............ 726,344 
Mower, lawn, P. J. Tunny .............. 726,786 
Mowers, etc., cutting apparatus for, T. 

O. Bailey ................ : . .. . .. . ... 726,392 
Multiphase Windings, connecting, W. S. 

Moody .. . . .. . . . . .. . . . .. . .. . . . .. . .. . .. 726,831 
Multiphase windings, means tor connecting, 

W. S. Moody ........................ 726,445 
Music recording machine, G. E. Prince .... 726,754 
Music roll perforator, E. B. & M. F. Gregor 726,676 
Musical instrument, automatic, E. de Kleist 726,701 
Needle for knitting, etc., F. B. Reuther .. 726,758 
Net lifting machine, S. A. Ross .......... 726,465 
Nitrocellulose films or sheets, manufactur-

Ing, F. A. Anthony .................. 726,614 
Nut lock, T. F. O'Neil ................... 726,740 
Odometer, J. N. Leach .................. 726,547 
Oil can, non-explosive, T. J. Voorhies.... 726,595 
Ore treating process, B. T. Nichols ........ 726,802 
Ores, etc., apparatus tor crushing and Bort-

lng, E. Ferraris ...................... 726,521 
Ornament, pendent, H. S. Kerr . . . • . . . . . .  726,698 
Oven, G. J. Schmid ....................... 726,828 
Package tying device, D. A. Carpenter .... 726,404 
Packing, metallic, W. G. Watson . . • . . • . .  726,808 

'Paper bag machine, M. Haigh ............. 726,528 
Paper coating machine, C. F. W. Schu-

macher ............................... 726,358 
Paper cutting machine cutting beds, mount-

Ing of, B. F. De Costa ............... 726,266 

�:g:� ]��'!!�r� eC�I
.
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Pattern, garment, O'Loughlin & Birming-

ham .................................. 726,739 
Pen, fountain, J. Barnes ................ 726,495 
Pen, fountain, C. Nichols & J. W. Spencer 726,561 
Pencil, lead, C. von Schemnltzky . . . • . . . •  726,767 
Pencil sharpener, C. H. Williams .......... 726,385 
Perforated bottom furnace, P. Patterson .. 726,338 
Pessary, L. Hering ...................... 726,532 
Photographic shutter, J. S. Wrlght........ 726,608 
Photographic shutter, M. Klaiber . ......... 726,700 
Plano attachment, W. W. Saunders ... ..... 726,354 
Picture exhibiting apparatus, coin-controlled, 

J. C. F. Atsatt ...................... . 
Pictures or designs upon enameled metal, 

etc., imprinting and fixing colored, 
Greenley & Day ..................... . 

Pigment and making same, W. N. Blakeman, 
Jr . ................................. .. 

Pigments, making, W. J. Armbruster • • • •  
Pile driver, F. A. von Eberstein . . . • • • • • • •  
Pile driver, W. E. Sproul ............ .. 
Pilot light and generator, T. W. Moran .. 
Pin holder, C. F. & H. R. Brown . • . • . • . •  
Pinene and producing same, derivative of, 

N. Thurlow .......................... . 
Pipe coupling, F. N. Smith .............. 726,777 
Pipes, conduits, etc., hanger for, A. B. Carll 726,636 
Placket closer, Long & Larom • • . • . . . . . . . .  726,715 
Plant support, J. H. Broxey ............ 726,6.11 
Planter attachment, corn, B. F. Gordon ... 726,423 
Plastic material, machine tor molding, E. 

W. Stevens .......................... 726,475 
Pliers, C. S. Bonney .......... _ ........... 726,794 
Plow, ditching, B. D. Lemert ............ 726,709 
Pole, metallic, W. MaxwelL • • • . . . • . . . . . .  726,801 
Potato digger, F. Heinrich . . . • . • . . . • . . . . . .  726,428 
Potato digger, F. G. Lilly ................. 726,549 
Power transmitting device, 1. Deutsch .... 726,517 
Printer, check, F. Mutscbler .............. 726,446 
Printing press files, jogger for, J. Kaup .. 726,435 
PrOjectile, L. P. Holmblad ..... ......... 726,291 
Pulp guard, beatIng engine, H. A. HaIL ... 726,424 
Pump, W. B. Culver ...................... 726,259 
Pump, duplex force, E. B. Croy . . . . . . . •  726,650 
Pump, rotary eccentric piston, M. Ltmnell. 726,712 
Punch attachment, ticket, H. C. Watson .. 726,597 
Race track amusement apparatus, W. H. 

Gilman ............................... 726,282 
Ran contact shoe and support therefor, 

Wheeler & Murphy ................. .. 
Railway crossing gate, B. A. Karr . . . . . . . •  
Railway gate signal, Stevens & Terborg . •  
Railway rail, J. P. A. Hanlon .........•.• 
Railway rail fastener, W. N. Haring . • . • . •  
Railway rail fastening, R. G. Musgrove . • • •  
Railway safety device, S. Rogozea . . . • . • • •  
Railway signal device, E. M. Cutting ...... 
Railway thIrd rail guard, electric, J. Martin 

(Oontinued on page 366,) 

COLD GALVANIZING S."·e all the Spelter consumed in galvanizing by the hot process 
by U!lin� OUT Patent Cold Galvanizing Process, as the amount of spdteJ' 
lost as dross in the hot procl"8S If used in OUT pmcep,s will give sufficient 
protection to any kind of work to make it Tust.proof even agaiu!'It salt 

atT and sea water. Our Patent Process is now in use all over the country. Our licensees include U. So Government, The Standard 011 
��Ple�::�::::�!��!e !�!�dfa��l'��ol;foO�����t. &J:i�::'a:�=�y':aU���IrE�Ecit.t:o�GTL;'iNIZk;� bU: 

ENCINES 
Marine" Stationary 

from 1·4 to 1 6 H. P. 
A thorouj(hly satisfactory engine 

at a moderate price. 
Write for catalogue. 

THE CLIFTON MOTOR WORKS, 
283 E. Clifton Ave., Cincinnati, O. 

GASOLINE AUTOMOBILES.- VALU· 
able illustrated articles on the above subject containl

� �'W�::�'!"�� W�s�f�'lf&:1�;"3:'ir19't{���'1�
l
f 1. 

���:d!�I���
ts each. For sale by MUDn & Co, and all 

Jump Spark Coils 
For Gasoline Engine Work. 

Send to tbe 
Dow Portable Electric Co .• 

�:b���l�;�:e�� :�e��:: Pl
�e 

best that are· manufactured. 
Genera] office, BR.AINTREE, MASS. 
Members of tbe National Association 
of Automobile Manufacturer",. 

Induction 
� to 18-in, Spark 

Cut shows 'ylt!' of small 
coil�, ��, r,:' 6"�' llncb 
:�rtch�� Cgi� �i.;�n

� 
to 6O.j n. apark made to 
order. Price list on ap
plication. 
C. H. Thordarson. 153·159 S. Jellerson St •• Chicago, lIl 
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THE GEtf£SEE LAUNCH & POWER CO., Rochester, N.Y. 
MAX�M.uM POWER-MINIMUM COST. 

If you use a pump for 
beer, lard. acids, s tarc h, 
p et r o l  eu m. Drewer's 
mash, tanner's liquor. 
cotto11seed oil or fluids, 
hot or cold, thick or thin 
you want to j(et the 

TABER ROTARY PUMP 
which doe.themost worli:at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect

ly durable. All parts are Interchangeable. Needs no 
skilled workman. Detects �uaranteed. Catalogue free. 
TABEI) PUMP CO., 32 Wells St" Bullalo. N. y" U. S. A. 

HANDS DIRTY? 
Gre-Solvent Instantly dissolveS and removes 
machine nease, paint and mk. Miles abead of 
80R». Harmless. AntiSe�tic. By mail, pre�aid, 
13c. and 2gg;r:::g:!:tsenc::fl�it�r to dealers. 

THE UTILITY CO., 22:1 G reenwich St., New York. 

For Either _ 

Hand or Power 
This machine is the regular hand machine stir. 
f��� a:l

t
�: te:�r::

e
;J:���dt�����; 

machine or taken from its base for use as a 
hand machine. Length of. .pipe handled 
easily in small room. IlJustrated catalogue 
-prfce list free o� applialtion. 

THE CURTIS" CURTIS CO., 
-.:: ________ 6 _G_.rd_'D_St., B.IOG.PORT, COJiIf. 

FRICTION DISK DRILL 
FOR LIGHT WORK. 

Ha. The8e Great Advantacel' 
The speed can be instantly chlmged from 0 to 1600 wltbout 
stopping or shifting bdts. Powt'r applied can bt! Ilraduated 
to drive, with equttl safety, the smallt:st. or Jargi.Bt drill. 
;t\�r�� l�tsd�rll�r-;:ka���

dt!rft.;.cS:�d!fo� c�:io;::. 
great 

W. F. '" "NO. BARNES CO., 
ERL'l.blisbed lR72. 

: 1999 Ruby Street, Rockford. Ill. 

1 � '7 I:'J Automatic Machines 
q.:: J FOR 

! Q ? FORMINS WIRE U � . Q from coil Into shapes .imllar 
> G.....D t.1 to cuts. We can furnish mae '==., 1 chines or Iloods, as desired. o '==- IY" Send jor Oatalogue. 

� � BLAKE & JOHNSON, 
P.O. Box "'. WATERBURY, CONN. 

Universal Safety Tread 
Made to walk on with perfect safety. 

Steel, , 
DraBS, 

and 
Man

ganese 
Bronze� 

Stairs, 
Coal 

Holes, 
Car Stjlps, 

Ere. 

For Elevators or wberever you walk, s afety Is always 
You Want the Best Lathe and Drill 

secured by its USB. 

GBU GKS U NIVERSAL SAFETY TREAD CO ,45 Broadway, New York 

MONOPLEX 
TELEPHONE 

INTERCOMMUNICATI�G 
$4.00 each 
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tE"ms and the advanta�e of onr instruments. 
Price, 7 Station Instruments, '4.00 each 
Price, 11 Sts tion lnstrument$. 4.50 each 
Price, 2 End Instruments, iMiO each 

ATW ATER KENT MFG. WORKS, 110 N. 8th St., Philadelphia, Pa. 

Rawhide Pinions and 

Accurate Metal Gears 
Can furnish anytblng In 
this line. Get our prices 

THE NEW PROCESS RAWHIDE CO. 
Syracuse, N. Y. 

Patents, Trade Marks, 
COPYRIGHTS" etc •• 

Address MUNN I} CO., �;a=� 
omce of the SCIENTIJ!'IC AMERICAN 

861 Broadway, ;New York. 
l!nnchOfB • . , 826 F St., Wa8hlncto", ».tJ. 

Hand-book Sent Free t'n Appitcation. 

Marine 6asoline fngines 
3� to 10 H. P. 

Hlgbest Grade Materials and Finish. 
Latest Improvements. 

Tbe Best Sparking Device on the Market. 

THE PINCKNEY COMPANY, 
Nyack, N. Y. 

© 1903 SCIENTIFIC AMERICAN, INC. 



Scientific America.� MAY 9, 1903. 

ELECTRIC 
VI CTOR IA 

Mark XXXI 

THIS vehicle presents the most 
effective combination of art and 

utility to be found in a single-seated 
electric automobile. Its comfort, ele
gance and ease of control adapt it 
admirably to ladies' use. The new 
model has various improvements in
cluding noiseless driving gears and 
removable battery covers. 

Our New Catalogue will 
be mailed on request 

In print and illustration this cata
logue is the most artistic book of its 
kind ever issued. The pictllres and 
descriptions cover the full line of 
Columbia automobiles, including 
Runabouts, Victorias, Phaetons, 
Surreys, Tonneaus, Cabfiolets, 
Coupes, Broughams, Hansoms. 
Busses, Special Service a n d  De
livery Wagons, Trucks and the 
new 24-H. P. Columbia Oasolene 
Touring Car. 

Electric Vehicle Co. 
HARTFORD. CONN. 

New York Salesroom : 134·136·138 W. 39th St. 
Bo.ton: 14·16·18 Stanbope St. 
Cbleaeo : 14�1 Mlebtcan Ave. 

Railway wagon, se-lf-discharging, J. T. 
Jepson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,6lJO 

Railway wag-oIls, pte.,  l'oupling for, It. F. 
C. ltulllbetiud . . . . . . . . . . . . . . . . . . . . . . . . 72G.�2r, 

Railways, third rail support fOl' undelTuu-
uing thinI l'ail electric, Wheeler & 
Murpby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,50H 

Rake. See Hay rake. 
Razor strop swivpl, J. H. Keating . . . . . . . .  726,:109 
Rt'('epta('lt� and packing ring thel'('for, J. 

L. Mason . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  720, !{�n 
Rl'cording system, electric, Huss & Schilling 726,:101 
Rpfining engine, S. R. Wagg . . . . . . . . . . . . . .  72!l,7HO 
Rifle, magazine, B. F. Pt'fry . . . . . . . . . . . . .  726,7H 
Rock drill valve, H. S. Burrell . . . . . . . . . .  726,G:l2 
Rolling mill " eppat"r, j'J. K Slick . . . . . . . .  726,77-1 
Rolling shpets 01' otbpl' IDPtal strips or bars 

of Curved or otbt.'l' section, ma('bhH�ry 
for. G , " B. J ObUSOll • • • • • • • • • • • • • • • • • •  726. fiDl 

Root ('uth'I', O. Davis . . . . . . . • . . . . . . . . . . •  726,51-1 
Rotary engille, Hj(" 'mstad & Sohll . . . . . . . .  726,6�� 
Rotary engiIll', C. D. Holt . . . . . . . . . . . . . . .  726, 6�U 
Rotary explosivp PlIghw, P. C. Saillsevain . 726,:�5a 
Rotary m,·t!·r, G. Fajl'll . . . . . . . . . . . . . . . . . .  726,270 
Running gpar, J. \Vebpr . . . . . . . . . . . . . . . .  726,598 
Sad iron, self·h,·ating, H. D. RllPmisch . . . .  726,:14:1 
Saw, W. O. Williams . . . . . . . . . . . . . . . . . . . . .  726,6U:l 
Saw gum mer, J. M. Birtels . . . . . . . . . . . . . .  726,246 
Saw gummf'r, E. Chainey . . . . . . . . . . . . . . . .  726,O:n 
Sawing machine, W. Goethe . . . . . . . . . . . . . .  726,673 
Sawmill set wheels, grip mechanism for op-I erating, J. E. Quel'n . . . . . . . . . . . . . . . . .  726,571 
Screw machi,," tool holder, C. L. Goodrich . 726,6H 

: S" al, car, T. White . . . . . . . . . . . . . . . . . . . . . .  726,�\J 
, Sealing jars, means for, W. Walter . . . . . . .  726,�7 
Searchlight, J. L. Hall . . . . . . . . . . . . . . . . . . .  726,52lJ 
Secondary ba ttl'ry, P. Figuccia . . . . . . . . . . . .  726,274 
Seed packpt bolder, J. L. Ullatborne . . . . . .  726,380 

I Sewagf', plant for disposal of, J. Danner . .  726,51� 
Sewing muchinf', buttonholp, F. W. Ostrom .726,�:m 
Sewing machine loop spreader mechanism, 

H. A. Kipmm . . . . . . . . . . . . . . . . . . . . . . . .  ' 720,310 
Sewing machine thread cutter, R. L. Lyons 726,:nS 
Sewing machine tuck creaser and marker, 

A. Merkel et a!. . . . . . . . . . . . . . . . . . . . . . .  726,322 
Shade or curtain pole holder, G. Bell . . . . . .  726,244 

: Shaft coupling, A. J. ott . . . . . . . . . . . . . . . . . 726,:I:m 
� Shaft drIving mechanism, A. L. Cushman . .  726,409 
I Shafts at variable speed by means of alter-
I nating currf'nt motors, mechanism for 

drIving, O. Holz . . . . . . . . . . . . . . . . . . . . . .  726, 5:HI 
j Shparing mechanism, S. V. Hubt�r . . . . . . . .  726,296 

I Shears, W. Welch . . . . . . . . . . . . . . . . . . . . . . .  726,384 
I Ship's tabl .. , W. J. Preater . . . . . . . . . . . . . .  726,752 
. Shoe cleaner, W. G. Callender . . . . . . . . . . . .  726,6:14 
. Shoe polishing stand, R. G. Polson . . . . . . . .  726,7 t8 
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I Skate roll('r, L. M. Ricbardson . . . . . . . . . . .  726,463 
Skirt holding devicl', E. W. Whe'·lock . . . . . .  726,830 
Skirts, WOVPIl interlining for, W. S. Cox . . . .  726,6�8 
Ski ving macbine, F. L. Harmon . . . . . . . . . . .  726,285 
Slicing knife, W. Kelley . . . . . . . . . . . . . . . . .  720,697 
Sole blocking machine, F. O. Schryburt . . .  726,768 
Sole, boot or shoe, E. Dimant . . . . . . . . . . . . .  726,652 
Smoke consuming appfiratm�, J. A. Holthaus , 726,535 
Speculum, f('ctal or vagillal, O. H. Koblhaas 726,704 
Spindle hpad and hearings then'for, Z. R. 

Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,378 
Sprayer, liquid, 1J. A. Aspinwall . . . . . . . . . .  726,616 
Spring, F. P. D'Arcy . . . . . . . . . . . . . . . . . . . . .  726,817 
Stair rod and fastening therefor, Mead & 

Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,72:l 
Steam engine, S. Hicks . . . . . . . . . . . . . . . . . . . 726,429 

I Stirrup, J. Hollicott . . . . . . . . . . . . . . . . . . . . .  726,5;14 
, Stoker, mf!chanical, H. G. Cox . . . . . . . . . . . .  726,258 

I Stone, artificial, T. K. Gaines . . . . . . . . . . . .  726,278 
Stone hlock, ,mold for the manufacture flf I artificial, L. P. Ford . . . . . . . . . . . . . . . . . .  726,665 

' Stopp!'r. See Bottle stopp'·I' . 
, Stopper, J. H. Rivers . . . . . . . . . . . .  726,761, 726,762 
Stopping and reversiug mechanism, B. :M. 

W. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . .  726,679 
Storage battery, F. A. Feldkamp . . . . . . . .  726,272 
Store sf'l'vicp apparatus �tation, W. L. 

Churchill . . . . . . . . . . . . . . . . . . . . . .  726,815, 
Stove, heating, C. A. Richardson . . . . . . . . .  . 
Strainer, rotary, C. Edgerton . . . . . . . . . . . .  . 
Strppt cleaning apparatus, hydraulic, P. 

726,816 
726,462 
726,658 

Shannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,580 
Stump pull" r, I. H. Garrett . . . . . . . . . . . . . .  726,421 
Stump pullpr Cl' lifting machint', C. Sboettle 726,581 
Suppository molding ma"hine, F. S. Chester 726,507 
Susp�nd('l's and bplt, combined, A. Landau 72'6,441 
Susppnrler spring attachlllPnt, Edwards & 

Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,416 
Switch, A. Bouvipr . . . . . . . . . . . . . . . . . . . . . .  726,501 
Switch, J. L. Albiez; Jr . . . . . . . . . . . . . . . . . . .  726,612 
Switch connection, adjustable, }..... C. Ander-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,613 
Switch lock, electrical, C. A. Shea . . . . . .  726,311 
Switch regulator, W. S. Moody . . . . . . . . . . . .  726,327 
Synchronous motion, mpallS for producing, 

L. M. Potts . . . . . . . . . . . . . . . . . . . . . . . . . .  726,750 
Tandem compound engine, S. M. Vauclain . 726,788 
Tank, G. H. Lloyd . . . . . . . . . . . . . . . .  726,550, 726,551 
Tappet for stamp battprips, ptc., M. Bod-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,624 

OUR AUTOMOBILE SPRAY BURNER 
Teae���� ,�b���ng

oee�.rr ;;:e sp���\�l
g, 

e:ier::. 
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tor, L. E. Warren . . . . . . . . . . . . . . . . . . . .  726,484 
Telegraph systpm, C. I{. JOllf'� • • . . • • • • • • • •  720,69:� 
Te.legraph systpm, printing, W. P. Phf'lps 720,566 
Telegraphy, synchronous cod(', E. F. North-

rup . . . . . . . . . . . . . . . . . . . . . . . . . . . 726,735, 726,n6 

Does not vaporl�e but Telephone pad, C. Van Rippr . . . . . . . . . . . .  726,4S:� 
atom17.E's the oll. Plenty of fire. AdApt.able to !lny range or T(�h>phonic apparatus, F. W. Wood . 726,835, 720,S:�6 
Onlv 10 pOUntl8 pre88ure. sto\"e. Blue fl:um. No ThermomC'tC'r, clinical, O. G. B(,ll . . . . . . . .  726,61!l 

Pl"t('e 180.00 C. O. " smoke. No smell. I Thread holding and cutting device, E. 
B
urners f

or fur,"�I�l't f�r
eC���I�gue 4 and T!t����ia's�O C. O. D. Flower . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  726,7?! 

Th N I 01 B & .  C S I M Tide motor, P . .. T. Nevins . . . . . . . . . . . . . . . .  726,7.1.1 e at onal I urner EqUipment 0.. t. Lou s, O. I Tile flooring, C. P. Cap"n . . . . . . . . . . . . . . . . .  726,506 ------ , ' 'rne, Ulumin. ting, P. H. Jackson . . . . . . . . . .  726,537, 
M A T  C H FACTOR): .-DE SCRTPTION Time recorder, workman's, C. E. Larrah.e 726,546 
of an English factory. SCIENTIFIC AMERIOAN Sup- Tobacco, apparatus for dispntangling cut, 0. 
PLEMENT 1 1 1 3. Price 10 cents. �'or sale hy Munn & I W. Allison . . . . . . . . . . . . . . . . . . . . . . . . . .  726,607 
Co. Bnd a.ll newsdealers. Toe clip, H. Stevens . . . . . . . . . . . . . . . . . . . . . .  726, 804 ---- Tool, combination, L. Smith . . . . . . . . . . . . . . .  726,365 

STUDEBAfiER 

ELECTRIC 
AUTOMOBILES 

No Expert Chauffeur Needed. 
Can be Run Any [lay in tbe Ye"r by Any Member of the Family. 
Wldt: Touring Radius. A Succt'lsl'lful Hill Climber. 
Smooth Operation. Reliahl .. Bmke Control. 
Great Strength of Construction. QuIet Running. 

Cap �
r
!� �SI�'1y S::lIe�!�ro �� ;:���l����

r
�� ;::k��d& 

De!K'riptive Catalogue on Application. Oar complete line of automobiles can be seen at OUt Ntlw York. 
Repositor�·, Broadway (mri Seventh Ay., corner 4Rth St. 

STUDEBAH.ER BROS. MFG. CO. 
Factory & G(>nel"ul O-meCJi, SOlTTII BEND, IND. 

Flr"t-.t:JluAA A .. enb de .. tred In 
territory not already eoveretI. 

Tool, fluid prpSSlll'e operatr·d, C. H .  Johnson 126,:105 
Tool handle, E. E. Hendrick . . . . . . . . . . . . . .  726,288 
Tooth caps, core for casting molds f.or, W. 

M. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,771 
Tooth caps, df'vice for drawing mptal, W. 

M. Sharp . . . . . . . . . . . . . . . . .  , . . . . . . . . .  726,772 
Tooth crown, sf'amless gold, J. R. Comins 72G,0-14 
Torpedo, M. Fiscbha her . . . . . . . . . . . . . . . . . .  726,796 
Toy boop, W. E. Veideman . . . . . . . . . . . . . .  726,78B 
Toy, trick, J. R. Armstrong . . . . . . . . . . . . . .  726,615 
Tov wind wheel, B. Sutton . . . . . . . . . . . . . 726,:171 
TrPfld powpr motor, E. Parkf'r . . . . . . . . . . . .  726,454 
Trolley wheel, C. S. Stanton . . . . . . . . . . . . . .  726,587 
TrUCk, H. H. Colestock . . . . . . . . . . . . . . . . . .  726,�06, 

, Truck, W. A Frazier . . . . . . . . . . . . . . . . . . 726,420 
: Truck and bolster, car, A. B. Bellows . . . .  726,504.1 
Trunk binder, J. P. Wales . . . . . . . . . . . . . . . .  726,806 I Trunk, wardrobf.', N. Baruch . . . . . . . . . . . .  726,618 

, Tufting machine, W. E. Buser . . . . . . . . . . . .  726,400 
! Tumbling apparatus, G. A. Curtis . . . . . . . . .  726,511 I Tuni�� �:��an��� . .  �

o
.
r 
. .  
s
.
t���

g
:�. �����,��.

e
.
n
.
t
.
s
: 726,706 

Turbine, steam, T. G. E. Lindmark . . . . . . .  726,�15 
Twyer, .blast furnace, O. S. Garretson . . . . . .  726,422 

i Typewriter cahinet, F. W. Tobl'Y . . . . . . . .  726,482 
Typewriter paper gUide, A. Swindlehurst . .  726,5fn 

' Typewriting machine, J. E. Neahr . . . . . . .  726,560 
Vacuum pan, E Passbu rg . . . . . . . . . . . . . . . .  726,742 
Valve, J. Rothchild . . . . . . . . . . . . . . . . . . . . . .  726,575 
Valve, automatic choke, F. W. Edwards, 

726,414, 726,415 
Valve float, B. F. Lockwood . . . . . . . . . . . . . .  726,317 
Valve, gate, O. B. Kaispr . . . . . . . . . . . . . .  72G,4;{4 
Valve operating mechanism, J. Bissing . . . .  726,622 
Valvf', prpssurf> rpgnlating, .T. C. Schat'fpr . .  726,�rhf) 
Valvp, rotary, F. R. Ph'asonton . . . . . . . . . .  726,568 
Valvf", rotary cnt otT, W. J. Francke . . . .  72fl,41!l 
Valve, stpam, H .  Berg . . . . . . . . . . . . . . . . . . . .  726.620 
Valved appliance, J. J. Sullivan . . . . . . . . . .  726.:169 
Vphicle, F. Stratton· . . . . . . . . . . . . . . . . . . . . . .  726,590 
Vehicle chafe iron, antifriction, C. E. Crof-

tord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726, 407. 
Vehicle, motor, H. Gilchrist . . . . . . . . . . . . . . 726.672 
Vehicle mud guard, wheeled, Co W. Rrown 726,398 
Vehicle side dumping body, W. L. Chess-

rown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,63S 
Vehicle storm shield, A. E. Metzger . . . . .  726.32:1 
Vehicle Wheel, F. Mesnard . . . . . . . . . . . . . . .  726,557 

SincI Lincoln's Tima, 
more than 7,000,000 Jas. Boss Stiffened Gold Watch Cases 
have been sold. Many of the first ones are still giving 
satisfactory service. proving that the Jas. Boss Case will 
ontwear the guarantee at 25 years. These cases are recog
nized as the standard by all j ewelers, because they know 
from personal observation that they will perform as guar
anteed anI! are the most serviceable of all watch cases. 

1115. BOSS 
S:OU: Watch Cases 

Vv�e manufacture geara 3nd Dorlies suitable for 
all purposes. 'We also 

""l"�""-�""""-. f��ni:hP:,:�s
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tht: parts (or a �asoliDe 
or st�am rig. See our 
latE' catalogue, FREE. .--t'�5�����t1�-- NEUSTADT_ 
PERRY C O� 

926.-880 S. 18th St., 
ST. LOUIS, Mo. 

CUAS. T. HOWE a: Co., 51 Hudson St., New York, Export Agents. 

M U R R A Y  

MURRA Y FOURTH A VENUE PHA ETON 

S E V E NTE E N  Y E ARS 
of honest, straightforward and e n"iable bu�ineBB reputation is back of every '" Murray " Vehicl� Harness and Saddle. And they cost no more than the "unknown kind. H We guarantee every " MURRAY" Vehicle that leaves our faetory against breaka�e for two years. Our line is most complete, consisting of 
Buggies, Surreys. Phaetons, Road Carts. Road 
Wagons Bike Wagons, Traps. Spring Wagons, De· 
livery Wagons, Mi lk  Wagons, Mall Wagons, Bakers' 
Wagons. Butchers' Wagons. Laundry Wagons, Pon, 
Vehicles, Farm Carts. Farm Wagons, Contractors' 
Carts. Contractors' Wagons, Dump Carts. 
SADDLES �d HARNESS 
tr':�e:Ii���.iI�� -A'i.:":fN. y�f.so��lf!rlh':, :!���: 
WILBER H. M U R RAY MFG. 00., 

CINCINNATI, OHIO. 

Volt Amm.eters 
�g��i�t����:i.

a
�:Jg�:::n f�� To�Uf:'l 

in� hatteries, electric ligbt. tefephone and 
other circuits. etc. Also. V o1tmeters and 
Ammeters for Ileneral measurements. 

prSefid for Circular. 
L. M. PIGNOJ,ET. 110 Cortlandt Street, New York, N, Y. 

SAFE 
TIRES 

53.98 
'00 not he misled into 

buying any otber tire 
bearing a name similar 
to that of our 

ST E R LIN G 
Puncture Proof 

tire, which is far Buperior to any other tire ever sold 
��:�6�dB �·8i1:'Wno �������

r
i;,.:jC;J¥� ,1,

e
i�:t� B :if It is made of superior fabrlc-four.ply-wit.b vpry 

heavy pure rubber cover. Strictly guaranteed, and 
confidently recommended for its excellent wearing 
��:�l

i
�t�.

a��i����rJ���:y to our famous Delaware 
PUlIcture Proof doeem't mp-an that it can't be pierced if you try .. but t.bat it is practically impossible to pUIlL"'ture It In every-day bard riding. 
Price of Sterling PUncture Proof 

Tires, per pair, $ :3 . 9 8  
81zes : 28 x 1%. 28 x 1�. 28 x 1l)jj. 

ORDERS BY MAIL PROMPTI,Y FILLED. 

DELAWARE RUBBER ()O .. 631 Market St., Dept. 81. PHILADELPHIA, P A. 

MORAN FLEXIBLE JOINT 
lor Steam, Air or Liquids. 

Made in aU sizes to stand any desired 
pressure. 

Moran Flexible Steam Joint Co .. I nc'd, 149 3d East st. LOUISVILLE. Ky. 

HOFFMAN MOTOR CAR 
$800 $950 

F.qual to any '2,500 automobile made. 8 b. p .  �aso-
�g�tr�We:;'iln�I:�st�;:�a��eemS��f��s�'n �hO:�:�:�l 
A combination single seat or double seat for two or 
four persons. Can be changed in 15 seconds. 

.. IT NEVER BALK!; " 
but is thorougbly practical and Hils ali requirement& 

Send Jor Catalogue. 
The HOFFMAN AUTOMOBILE & JlFG. (lO., 

1004 Lake St., Cleveland, OhIo 

: 'N8¥er Leak 
Never Sink 
Live Longer 

Never Rust 
Cost Less 

Need No Boathouse Light as Wood 
Our boats aremadeof �i10 palvanlzed sbeet 
r::
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m�r�8nfn 
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l�frii���� 
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s .���!�� f::::r :i:�i:� �\�� 
girdel'8 encirCling the hoat. Our boats ba ve 50 
per cent. greater buoyancy than wo(,den boats: 
tr�el with one-third leSE! power j most graceful 
p�in'i��

n 
�t�ve�lr:e�

t i
p!::ih�rJ. 8��eW������ 

adopted by the Government for painting our 
new steel navy. All our boat.. are fitted witb 
air chambers. 

OUR STEEL LAUNCHES, 
16, 18, 21 and 25 ft., complete, $14� to $700. 

MICHIGAN STEEL BOAT CO .• 
1269 Jefferson Ave., Detroit, Mich. 

We Took the Lead and Keep It 
in the production of the best f'oDstructed and best fln
\shed automobiles on the m'arket. rro-day the 

CONRAD MOTOR VEHICLES 
are the criterion with the be'!olt critics. 'Beauttful In deshm and construction, absolutely durable and reliable. 

Both steam and gaSOline vebicles. Handsome tllus., 
trated catalogue sent free of charge to those interested. 
CONRAD MOTOR CARRIAGE CO., Buffalo, N. Y.  

The latest deslllDed. 

New [vinrude Motors 
For Automobile and Marine. Light welgbt 

!r�rf°;
e
�reel ��� ���

n
�ee::j.seE�T�n� 

tarytransm\s�ion gear. Write for circu
lars and prices. 
MOTOR CAR POWER 
EQUIPMENT CO., 

JJake and FelTY 8ts .• 
MILWAUKEE, WIS. 

AMERICAN COVERED SPARKING-PLUG 
is so constrllcted as to preven't oil or moisture bridging insulation on outside of plug. Especially adapted to manne work. Perfectly wawr

tight. Fitted witb Patent Double Inslliated Mica Core and 
fully guaranted. Price, $�.OO. Price. special sizes, 00 appllc.ltioo. 
AMERICAN COIL CO., 28 Newburn St •• West Somervllle. lIlll. 

© 1903 SCIENTIFIC AMERICAN, INC. 



MAY 9, 1903. 

EVENING STAR ELECTRIC FLASH LIGHTS 

ill i 8 • 
We make a I wi line of Eleclrical Noveltle8 and 
Dry lI .. tteries. Also General Selling Agents for 
W illiams :Spark Coil.. Send tor Catalog and Prices. 

E LECTRIC CONTRACT CO. 
202·204 Centre St •• N. Y. 1 54 Lake St., Chicago. 

EveryMechanic 
Should Own It. 
Montgomery & Co.'s Tool Catalogue 
which is thorou�hly up-to-date. 704 
p�:�t

a
�y

d
�!�f�g���:��& 

MONTGOMERY &: .  CO •• 
105 Fulton St., New York City. ----===--

75he S U N  
Typewriter No. 2 

Built on,standard principles 
with Buperior advantages. 

A revelation in every fea· 
ture, including 

$40.00 
.r UN 

TYPEWRITER 

COMPJlNY. 

239 B'way, New York 

AI\\'a)'sSharp 1're88 topfol' a nell' abarp pOint, 
tia(lt ol' lndelible LeWI Guarauteed a ;rear. At dealen 01' .ent POlIlp&id for 260, Aunts lIIanted Prop. AX On nq. Lea1 Pencil Hooklet C .. nt free. Ameri. 

can Lea1Penoil Co., t93 B'lI'al,N. Y. 21 farringdon AT .. London, E.(� 

� IiIo FRANKLIN 
Model Shop 

The Franklin Gas Engine 
One.lIalf Ho .... e Pqwer 

worth '100 complete. We sell all neces
sary castings, materials and detail draw-
�tI�!��J�:i�B ���i:if�:t�:

k
u��gb\Olr 

horizontal form. �'Inlshed parts sold 
separately. Runs by gas or �asolene. 
For boys and men with a mechanical 
turn. Write for circuiarY. 

PARSELL & WEED. 

129.131 We.t 3lot St.. :New York. 

A five ),ear guarantee 
dOe!n'� m�ke paint good; 
but 

Patton's 
SIJN·PROOF 

Paint 
makes good a five ),ear guarantee. 
Patton'S SUD-Proof Paint lasts twice as long. 
Covers much more surface. 

PITTSBURGH PLATE GLASS Co., 
General Distributers. 

Send for Rook of Paint Knowledle 
and Advice (free) to 

PATTON PAINT CO., 
22 , Lake St., !Il1waoke�, WI,. 

Mannfactory E8tabli8bed 1'61. 

LEAO PENCILS, CoLORED PENCILS, SLATE 
PENCIL8. WRITING SLATES. INKS. STATIONERS 
RUBBER GOODS. RULERS, ARTISTS' COLORS. 
78 Reade Street. New York, N. Y. 

GRAND PRIZE. Highest Award. PARIS. 1 900. 

• 
50 YEARS' 

EXPERIE N C E  

PATENTS 
TRADE 'MARKS 

DESIGNS 
COPYRIGHTS dr.C. 

Anyone sending a sketch and description may 
quickly as�ertain our opinion free whetber an 
:6i�::��������titr��

e
ifa�

b
d�'oo�6���i���; 

Bent free. Oldest aQ'ency for securin� patents. 
Patents taken throuRh Munn & Co. receive 

!pl'cial nof.ice. without chll.ree. in the 

Sci¢ntific Jlmtrican. 
A handsomel,. illustrated weekly. Larllest ctr� 
culation of any scientiflc journal. Terms, 13 8 ,.ear ; four month'. 'L Sold by all newsdP'Rlem. 

MUNN & C O ,3S 1 Broadwa,. Hew York 
lIrancb ome.. t\2Ii F St • Washinl<ton D. C. 

Scientific American 
Vl'nding llluehit1l', coin-opt'rated, L. 'V. 

Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  726,617 
Veneer l'dging maehill __ ' , Calhoun & lleyer 72ti,-10:3 
Vessel loading apparatus, E. Holbrook . . . .  72ti,US5 
Voltages, meaus for varying delta connect-

ed, Armstrong &. Woodbridge . . . . . . . . . . 726,391 
Voting apparatus for use with balls, W, T, 

Odhner . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . •  726,452 
Voting machilH', A. M. Spaulding . . . . . • . •  726,779 
Wagon unloading deVice, B. Limberg . • • •  726,713 
Washboard, C. Hardwick . . . . . . . • . . • • •  " . • .  726,680 
Washing machine, ll. H. Rhodes . . • • • • • . . .  726,827 
Water heater, Z. E. Williamson • • . • • • . • •  726,8:H 
W eaner, colt or calf, B. Earl . . . . . . . .  • • • •  726,657 
Well inlet, D. H. Maury, reissue . • . • • . . •  12,107 
Well tube, E. P. Fox . . . . . . . . . . . . . . . . . . . .  726,418 
Wpll tube perforator, J. J. Brinkman . • • • . •  726,625 
Wheat pitching machine, W. H. Milton . •  726,326 

BEAUTIFUL Ho,nES.
. 

I 
PROPOSALS The NICKEL PLA'I'E ROAD Is sellin� spec18] round- • 

trip Homeseekers' t,ickets on first and third Tuesdays 
each month to pOints allthroul<hthe West. good limits SEALED PROPOSALS WILL BE RErEIVED AT 
returT1in�i also special one ... way Coionist,s' tickets to the office flf the Llght House Etlgineer. 'l'ompkills
Pacific Coast and Int ermediate Points. at very low rates. I ville, N. Y •• unti1 one p. m •. 1.'bursda"y. May 28th, IY(I3, 

Wheel tightener, S. ll. Klotz . . . . . . . . . . . . 726,542 
Whlffietree, D. L. Mayo . . . . . . . . . • . • . • • •  726,722 
Windmill, J. Tompkins . . . . . . . . . . . . • . • . . . •  726,:l76 
Window frame and sash, W. & A. Shrivell 726,H62 
Wire netting machine, J. Rady • . . . . . . . . . . .  726,:l-12 
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��o��fna�ir�:� B�JO?J�y?r R. Eo Payne. Genl. Agt., ���� ����o�����:'��f:l:���iB�E�,t�Jp�:p�ln':6l�g: 
with blank proposals and other information, may be had 

Wire stretcher, C. J. Fox . . . . . . . . . . . . . . . .  726,668 
We wish to correspond with the manufacturer or ��i�, l!PpnC���;�::'

d
�,j

g'h
rIi��!:'�

iS
r':I:?SSELL, U. 

well equipped machine shop. who would wish to chan"e El1{rtIl 
Wrapping machlnf', T. Stebbins . . . . . . . . . . . 726,474 
Wrench, N. B. Stone . . . . . . . . . . . . . . . . . . . .  726,782 
Yoke, neck, C. Stadler . . . . . . . . . . . . . . . . . .  726,585 
Zinc spelter refining apparatus, T. Jones . .  726,432 

or increase their line of product� Ours is a legitimate 
business proposition sh.)wing a 1arge margin of profit. WAN TED No untried plan, schemes or novelties. We have a 
steady and large market open for our produLot. Address 

DE SIGNS . 
Register case, hott�l, II. I'\.. Greenman . . . . 36,299 
Silver wart', ptc., mounting for, C. A. Ben-

nett . .  . . . . .  . .  . . . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . . . .  36,208 
Sll.ons or similar articles, handle for, Creps 

& Court 0 0  . . . . . . • . . . . . . . . . . . . . . . :l6,205, 36,206 
Stove 01' rangp, cooking, It. Thiem . . . . . . . .  H6,:�OI 
Teapot, A. F. Jackson . . . . . . . . . . . . . . . . . . .  36,297 
Trunk pad, J. B. La Ro('k . . . . . . . . . . . . . . . .  36,3uO 

E L E CTRICITY 
Care Hotel BIl�klen 

ELKHART. IND. -------------------
WE MAKE OR PLATE 

ANYT H INC IN M E T A L  

Live �ents to sell Dr. White's ElectriC Combs, patented 
Jan. 1, 1899. Cure dar.drutf, hair talling ont, sick and 
nervous headacbes. yet costs no more than an ordinary 
comb. �ells on sight. Sllents are wild with success. 
Send 5Oc. for sample (haH price). Write quiCk. 
THE DR. WHITE ELECTRIC COMB CO .. 

Decatur. III. -----
TRADE M ARKS . 

Send 8ample for Estimate LEARN RUBBER STA M P  MAK'�mplete 

Abrasive material, carborundum, Carborun-
THE T. F. MOORE CO •• 334 Dearborn Street, Chicag o Outfit Full Instructions. Profitable Business. Write for 

Catalo;, No. 29. R. H. Smltb Mfg. Co .• Springfield, Mas •. 
dum Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,220 

Beer and malt extract, Birk Bros. Brewing 
Co. . . . . . .  \ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,108 

ACE TYLE NE GAS AND CARBIDE OF NOVELTIES & PATENTED ARTICLES Calclum.-All about the new iIlumlnant. Its qualities 
Binders, loose leaf, Chicago Shipping & Re chemistry, pressure of liquafaction, its pro bable future Manufactured by Contract. Punching Dies, Special Ma-. 

�fPa
e
r11�l���:fv'���� �ri}��el; t��Of::������I�ir�� cbinery. E. Konigslow &Bro .. I81 Seneca St. Cleveland,O .. 

thls bubject. Detailsoffurn:!.ces for maklDl
6

thP carblde M ATC H M A CH I N E RY. 
§��:;�����

r
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in91J�? We manufacture everything pertainin2 to the busi-

ceipt Book Co. . .  0 0  . . . .  . .  . .  . .  . .  . .  . .  . . .  40,214 
Boots and shoes, certain named, Jordan 

Marsh Company . . . . . . . . . . • . . . . . . . . . . .  4O,18� 
Boots and shoes, leather, Bay State Shoe & 

Leather Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  4U,184 
Boots and shoes, It'ather, International Shoe 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,185, 40,186 

1 0114. 1 011'. 101'J, 1 11 1 4. 1 11 1 :i, 1 016, 1 1l2'J, nes •. The Very Latest Process. We wlll furnish 
I t 1 :I�' I"��' 1 I1:i', 1 1164, 1 0' 1 .  lO''J, 1 0S-.:. amanager mleach any purchaser the business. 
l?�h 11�O:t�S�?1 .J8.t�''JV�:.tid g�3: Jrl!e'10 F. W. MURPHY & BRO., 

Canned fl'uits and vL·getaules, J. & l1. 
Schwabach.cl' . . . . . . . . . . . . . . . . . . . . . . . . . . 40,202 

cents each, by mall. from this office. �nd all neWSdealers 1118 nshland Block. Chicago, III .. U. S, A. 

Canned or packaged fruits and ·vegetalJlps, J. 
C. E" good Co, . . . . . . . . . . . . . . . . .  AO,2U;], 40,201 

Cemf'nt or composition and paper, ct�rtain 
nam(�d, Ht'rcnlps Pullpy {'ovN'ing Co . . . . .  40,215 

Champagne or sparkling wlIlt', .J. S. Hamil-
ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,197 

Chlorills and formaldehydes, compounds of, 
Shopmakt'l' & Busch . . . . . . . . . . . . . . . . . .  40,218 

Cigal't'ttps, I. ::\Iogulf,ski . . . . . . . . . . . . . . . . . .  40,212 
Clothill�, certain named outer, Levi Strauss 

& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,181 
Coffpt· compositions, cereal, Central City Cer-

<,al CoO'('(> Co . . . . . . . . . . . . . . .  0 0  . . . . . . . . . .  40,199 
Crayons and pellcils, Binney & Smith Co . . .  40,217 
Doll hpads, A. Heller . . . . . . . . . . . . . . . . . . . . .  40,179 
Electrical conductors or wires, certain named, 

Okonite ('0. . . . • . . . . . • • • . • . • • • • • • • • • • • •  40,226 
Feed water' hf'att'!·s, 'Van'en Webster & Co. 40,230 
Flour, Bunk('!' Hill �lllllng Co . . . . . . . . . . . . .  40,201 

Stephens Patent 
VISES 

FLAT 
or 

SWIVEL 
BASE 
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: 40,210 QUICfi ADJUSTING 

Foods, breakfast, H- 0 (Hornby's Oatmeal) Without a Rival Co. . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,200 
Fruits, certain named, Bevan & Co . . . 40,205, 40,206 TOWER.. eEl. LYON CO. F
U
l'l�i�l��fac

c
;�����;� J��

m
�
'� . .  ?��.

s
����?: . .  ����: 40,220 Vise Dept. 95 Chatnbers St .• N. Y. 

Ho!'se radiSh • .  J, C. Vogt . . . . . . . . . . . . . . . . . 40,207 ----------------------
Hoslt'r)' for lIlt'n, women, and chlldr('n, Tibbs, Manufacturers' Agent Wanted Hutchings & Co. . . . . . . . . . . . . . . . . . . . . .  40,182 
Ink, hronze printing, T. Riessller . . . . . . . . . .  40,218 
Lamps, iIlCHJI(h'scC'lIt, Pettingl'll-Andl'cws Co. 40,227 In all large cities, t�::�: �;ld���

('l
p:Cki;:� C�: · : : : : : : : : : : : : : : : : :  !g:ro� Good Staple as 

Leather drpssing, liquid, Interllational Shoe Flour. 
�edfc1;.ai 'Pt:(:I;�;,;tio'n' 'i�; '���t'a'I;; '��';'�d' 'dis: 

40,219 Sales now 
past's. "Madison l\1pdicine Co. . . . . . . . . . . .  40,191 $20,000,000 year 

MediciIH', certain named proprietary, C. w. in this line. 
l\Jed����'

e
:�r 'bi��d '���i 'li���' di������,' 'i.: 'E: � , lD3 

We have them 
Broga . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,1DO all beat. 

�led���I
e
� .  ��� . :�:� . �� . . 

c�.!l�s.' . .  ���·I.s . .  �.�.I:��� 40,18D Exclusive Agency 
Packing, metallic, Larkin :lletallIc Packing given. 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.222 Life contract. 
���:>�, r��y(;�:

r'S��ttw������ c;,: ' : : : : : : : : : : : : :  :g:�i� Must carry stock 
Poultry, certain named, A. 8ilz . . . . . . . . . . .  40,232 $1 ,000 to $5,000. 
Rf'mt'dif's for certain named diseases, Sperry Address Medicine Co. . . . . .  0 0  . . . . • . . . . . . . . . . . . .  40,102 

CONSOLIDATED U NION HOR�E SHOE CO. Remedy for constipation, tpa used as a, J. � 
Stuchllk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,187 64 Sberman St .. Chicalro, Ill. 

Rempo)", intt'rnal hl'adachp, Pl't'sto l\lannfact-
urlng Co. . .  . . . .  " . . . . . . . . . . . . . . . . . . . .  40,188 THE B ICYCLE : ITS INFLUE NCE IN Rock cl'uslwl's, J. Scholl & Co . . . . . . . . . . . .  40,231 Healtb and Disease.-By G. M. Hammond. M.D. A val-Stov{'s, ranges, and ovells, Aml'rican Stove nable and interesling paper ill wbich the subject is ex-

Talkil��P���hh;t:S' '�l�d 
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Silk ComvallY . . . . . . . . . . . . . . . . . . . . . . . . .  40,1 80 To be had at this office and from all newsdealers. 
Tobacco, If'af, T. D. Luckf'tt . . . . . . . . . . . . . .  40,211 
Tonics, Villamox )Il'<lical ('0. • . . • . • • • • • • • •  40,I!H 
Whisky, Straus, Gunst & Co . . . .  , . . . . • . . . .  40,ID5 
Wine, J. S. Hamilton . . . . . . . . . . . . . • . • . • . .  40,196 

L AB ELS 
"Avila , "  for cigars, Sehmidt & Co . . . . . . . . .  D,D-15 
"Blue Lick Nutural )lhlPl'al Water," for min� 

f'r�ll watpr, W. P. StrudPl' . . . . . . . . . . . . .  . 
" ('ort,ne, " for eprf'ul food :\Iaizpne Food Co . 
"('uuan Bloom," for cigars, Sehmidt & Co . .  
"Dr. "lIills' Pile Suppositorips," for medi� 

ciue, L. G. B. grh . . . . . . . . . . . . . . . . . . . . .  9,041 
"Dr. Parkf'r's Tooptic Tahlets ," for medicine, 

Dr. Parkf'r 'lIf'dical Co. . . . . . . . . . . . . . . .  . 
"Headquartc-n ,"  for confectionery, S. G. 

Bradlt'y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.%0 
H:\If'rchanh�' Court," for cig-ars, Schmidt & Co. 9,944 
"Ralston Gelatine, " for gelatin, Ralston Pur-

Ina Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,951 
"Scott;v's )Iilwaukee Sweaters ," for sweat-

ers, W. Lisle . . . . . . . . . . . . . . . . . . . . . . . . . .  9.D41l 
"Rister ('uha," for cigars, R. llarkovitz . . . .  D,D47 
"T B C Triplf' Bi-Carhonate Df'f'rfif'ld 'Vutf'r," 

for mitwl'ul watpI" Df'f'rfif'ld ,,"utt'r Co, . D,D.J8 
"The "'''orld's Fair-St. Louis-1904-Louisi-

ana Pur('hasf' Exposition Cup," for cups, 
Rothschild, l\If'Yf'l's & ('0. . . . • . • . . . . . . . •  n,D38 

"12 PiP('p Rt�('rf'tary's Outfit FiIw ,,"riting 
Ut('nsiIR," for writing utensils, N. Shure 
('0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0,030 

"Ulwf'fla Cigarettf'," for cigarett('s, C. 
Ii: rawer . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • 9,D43 

PRINTS. 
HI Am Coming." for artifieial flowers Rnd 

JWl'Twtuatpd plants, F .  Nf'tschf'l't (a firm) . 661 
"Ladip�' Attire," for ludif's' clothing, lIpypr-

Both ('0. . • . . • . . . • . . . • . . • • • • . • . • . . . • . . • . 662 
"Stnr (,,,pam BoUlf' Fillpl'." for crf'am bottle 

fillpl'8. Rtar "lInk C'oolpt' Co . . . . . . . . . . . . . .  665 
"Star Ridp Bnr Filip}"," for hottle fillf'rs, Stnr 

�1Il1{ ('001('1' ('0. . . . . . . . . . . . . . . . . . . . . . . . .  660 
"Thp "Lily Rkirt," for skirt path'rns, Roynl 

Pl1ttprn ('0. . . . . . . . . . . . . • . . . . . . . • . • • • • . •  OO:l 
"Tlw l�ittle Baker," for hrf'ad, P. Cox . . . . . . . .  66-1 

A prinh�d eopy of the spf'cification and drawing 
(If any patf'nt in thf' fort�going list, or any patf'nt 
)1n print h�su(>(l l;;inct' 1 863, will be flll'nishf'd from 
this officf' for 10 cpnts, providf'd tt.t- name and 
inumhf'r of the patf'nt df'sirf'd ano. thflo date hf' 
,�lv('n. Addrpss Munn & Co., 361' Broadway, New 
'York. 
" Canadian patents may now hf' ohtainf'd h;v thp in

ventors for an;v of thf' inventions namNl in thf' forf'
going list. For term!;'! And furthf'r particulars 
address Munn & Co., 361 Bruadway, New York. 

SIT,RIDEAN D SLEEP 
ON AIR 

"---n''rk . .. AIR MATTRESSES 1 "f(;'t'C{iOll CUSHIONS and PILLOWS 
For Berths and Seats on Ships, Yachts and 
Small Hoats ; used as Life Preservers in emer
�encies. For Beds at Home, Hospttal or lD 
Camp. Send /(j(' .ftee booklet D. 
Automobiles Fitted and Upholstered throughout 

Non·absorbent. Odorless, Hygienic 
Fully Guaranteed 

Conform to every curve of the body 
1Y echanical Fabric Co.. Providence, R. L 

New YOl"k OfRee, 16 "' Bl"l"E'n �tl"eet 

© 1903 SCIENTIFIC AMERICAN, INC, 

VOLNEY W. MASON & CO., 

Friction PulJevs, C lutches& Elevators 
PRO V I D E NCE . R. I .  

OOMPTDl R COMMERCIAL AMERIOAIN 
GHENT, BELGIUM 

Importer of American Specialtiea 
Sena far booklets, sample8 and. prices 

Exper imental & Model Work 
Cir. d: oo'lJice free. W ill. Hal'dam & Son.45-bl Rose St.,-S. Y .. 

m �!fi��c�!lo��£��!!��:' 2Dc. Parlor 'rricks Catalo�ue, free. 
MARTINKA & CO .. Mfrs., 4\J3 Sixth Ave., New York. 

F. N. Roehrich & Co. 
1 02 F U LTON STREET, 

NEW YO RK. 
Telephone No. 2440-A JOHN. 

Ma.chinery 
Desi�ning. 
Mechanical 
Drawing. 

S GLOBE MACH & STAMPING CO 970 HAMilTON SHlEVElANO. 0 

DRYING 

I 
INVENTIONS DEVELOPED. 

I 
WALTER K. FREEMAN. 1l.E. 

Spflcial machinery, electrical and chemical ap.
paratus made on sbort notice. Good accommo ... 
dations for inventors. 403 E. 23d St., New York. 

American Institute of Inventors Co., Inc'd .. Buffa10, 
N. Y., U. S. A. Patents sold, placed on royalty alld 
companies formed .. 

_____ TH.  S C H W E. R D T L E  S TA M P  C O . �. STEEL STAM P S .  LETTERS <I< F IGUR E S  � B R I D G E P O RT C O N N  

M ODEL AND EXPERIMENTAL WORK.  
Hlectrical and Mechanical Instruments. �mall l:lach'y. 
EDWARD KLEINSCHMIDT. B2 W. Broadway. New York. 

�� 
TY PE. WHEELS. MODELl LEXPERIMENTAL WORK_8MAU.IMCHI"FJn' NDVUTIU .  ETC. NE.W fGIUt STENCIL WOftKl 100 NASSA U II! N,Y. 

B UILD E R S ll:���:;,
c
J��1 �;��

i
r�v7';tion�13g:!V: 

oped. THE FENN-;;A1JLER MACH. ';0., Hartford. Conn 

I CE �1iC
Bl!m:�; 'M'!:'\:'rn::tDlj.

s
H:'V)!H:� 

MFG. CO., 899 Clinton Street. Milwaukee Wis. 

MODEL MAC HINE & Experimental 
WORK. PATTERN SHOP. 

GEO. KIRKEGAARI>, Mechanical and Electri
cal Engineer, former1y with Thos. A. Edison, 514 Pearl 
Street, corner of Centre, New York City. 

MODELS & EXPERIMENTAL WOR K .  
Inventions developed. SpeCial Machinery. 

E. V. BAILLARD. Fox Bldg .. Franklin Square. New York. 
Dies, Tools and Special llIacbines. llodels 

fPR� lX�i��i��1 ����·In�.���r::��:i�:�st����rork 

MODEL lCHICAGO MODEL WO RKS 
'� E MADIS0W S T  CHICAGO ILL 

ESTABL";SHiiO I867 '1<.. ,, � � \  l u  F Or M()C£ L H �(>'Ll E S  

W
, I Print My Own Cards ' 4f;. Circulars� newspaper. Press� $5. 

��
ge

J r ��
e
i �lp�·ittn�·i!l���;Y o����: � ::. Type Sf'ttinK easy, rules �ellt. Write � ., for catalog, presses, type, paper, etc., t<) i , . :  factory, The Press Co .. Meriden, Conn. 
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