
INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

June 16, 1903, 
AND EACH BEAIUNO THAT DATE. 

I See note at end of liSL about copies of these patents. I 

Acid of aromatic aldf'hyde and making same, sulfo, A. Steiner . . . . . . . . . . . . . . . . . . . . . .  731,139 
Advertising or the like, C. Scott-Snell . . . . • •  731,075 Aerial device, C. A. Needham . . . . . . . . . . . . . .  730,956 Al:'ricultural machine, comllined, C. S. Wil-meth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731,146 Alcohol heater, Eo R. Plumbel· . . . . • . . . . . . . • •  731,069 Alkali metals, manufacture of, Hpecketer 

& Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 730,979 
Atmospheric motors, collapsilJle vessel for, W. M. Fuiton . . . . . . . . . . . . . . . . . . . . . . . . .  731,354 Automobile transmission gear, J. W. Lam-bert . . . . . . . . . .  . .  • . . . .. .. . . . .. .. . .. .... no, 930 Axle, Eo A. Judd . • . . . . . . . • . . . . . . . .  7:l1,:l06, 7:l1,:l07 Axles, Y-ullion for trussed, W. C. Baker . .  731,003 Baby jumper, W. A. Marqua . . . . . • . . . . . . . .  7:l1,197 Bait-box, automatic, N. Blanchet. • . . . . . . . . .  731,:135 
Ball, K. V. Painte r . . • • . • . . . . . . . . . .  730,959, 731,406 Bandage, snpporting, Miller & Richprt. . . . . . 7:n,201 
Bath tub safety device, F. McCall. . . . . • . . . •  730,953 Bearing, H. Hinckley . . . . . . . . . . . . . . . . . . . . . .  731,052 
Bed bottom, spring, T. J. Can ivan . . . . . . . .  730,872 Bed slat fastener and brace, R. H. Shelton 731,326 Bp'd warmer, I!'. Avery . . . . . . . . . . . . . . . . . . . . 731,012 Belt, w3.ist, J. Forman . . . . . . . . . . . . . . . . . . . .  731,295 Binder, J. Berman . . . . . . . . . . . . . . . . . . . . . . . . •  731,270 Blanket roll, field mattress, and clothing bag combined, R. I. Clapham . . . . . . . . . . 730,877 Blind opera tor and lock, window, I, C .  Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7;U,408 Boat, S. A. Duvall. • . . . . . . . . . . . . . . . . . . . . . . .  7:lU,889 Boat launching apparatus, Ufe, S. H. Ut·y . . 731,14:� Boil(�t· attachment, C. L. Pagenhart . . . . . . . . 731,213 
Boiler, firebox, locomotive, L. Glover, et al 730,904 Boiler furnace, steam, C . .I!'. Gallagher . . . .  731,171 Boiler tube cleaner, H. F. Weinland . . . . . . . . 7:l0,994 Boiler tube retarding device, L. D. Lovekin 731,194 Books, apparatus for gathering sheets or signatures of ,  G. E. Reinhardt . . . . . . . .  731,221 Boots or shoes, means for repairing, Case & Swinton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731,281 Bottle, non-refillablf', F. M. Arrington . . . . . .  731,332 Bottle, non-rf'fillable, E. T. Griffith . . . . . . . .  731,357 Bottie·stopper, F. R. Magan . . . . . . . . . . . . . . . .  730,939 Bottles or jars, metal cap for, C. A. Callesoll 731,096 Bottlps, etc., stoppf'r device for non-re- -tillable, J. Guthrie . . . . . . . . . . . . . . . . . . . . . 731,048 Breastpin pin-tongue and hinge-joint, G. H. Tilford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731,245 Bril'k, till', or other machines, machine for feeding clay or other material to, C. G. Rust . . . . . . . . . . . . . . . . . . . . • • . • . . . . . . . . . .  Bridgp, lJascule, .J. W. Page . . . . . . . .  731,321, Brine, purifying, GafI & Gent ....... . . . . .. . Brine purifying apparatus, Gaff & Gent . . .  . Brush wiper and holder, painter's, J. Doma-gola . • . . . . . . . . . . . . . • . . . . • . . . • • . . . . . . . .  Buckle, belt, J. Ueding ... . ... ........ . . . .  . Buillling blocks, W. D. Kilbourn ....... . .. . .  Burner, T. Stites, et aI . . . . . . . . . . . . . . . . . . .  . Cabinet, E. W. WoodrufI . . . . . . . . . . . . . . . . .  . Cables, water tight union fOt' lead, G, L. Martin ... ... . . ... . . .. . . . ... .. . .. . . . .. . Calcium carlJid, preparing, E. F. Price . . .  . Calender roll safety clamp, H. A. Owen . .. . Camera, film, D. Graf ... . . .. . . . . . . . . .... . .  . Camel'a lens board guide and holder, D. (!raf ... . . .. . . ... ... . . .. . . ........ . ... . Camera, ocular, W. G. Randall . .... .... .. . Camera shutter, W. K. Holmes ... . ..... .. . Camera shutter, Fyfe & Odquist . .. .. .. . . .. . Can body forming and seaming machine, 

731,073 
731,322 
731,105 
731,106 

731,289 
731,247 
731,309 
731,392 
731,330 

731,W5 
731,070 
731,122 
731,046 

7:)1,047 
730,965 
730,916 
731,296 

H. C. Black . . . . . . . . . . . . . . . . . . . . . . . . . . .  731,157 Can opener, H. Till. . . . . . . . . . . . . . . . . . . . . . . .  731,329 
Can opener and fruit jar clamp, comlJined, J. R. �'retwel1 . . . . . . . . . . . . . . . . . . . . . . . .  731,034 Cans or tins, machine for forming seating flanges on, Moir & Robertson . . . . . . . . . . . . 731,202 Cane and chair, combined, R. C. Dulin . . . . . . 731,291 Cane-cart, J. E. Gamalielson............... 730,001 Car coupling, G. C. Harlin . . . . . • . . . . . . . . . . .  730,910 Car coupling, G. W. Smillie . . . . . . . . . . . . . . . .  730,978 Car coupling, C. M. McClune . . . . . . . . . . . . . . .  731,318 Car courling, C. F. Springer . . . . . . . .  731,415, 731,416 Car, dump, J. V. Domingue . . . . . . . . . . . . . . . . .  730,886 Cal' or other vehicle fender, G. Hipwood . . 730,913 ('aI', ore, A. Stucki . . . . . . . . . . . . . . . . . . . . . . . .  731,242 Car, railway, C. Zimmerman . . . . . . . . . . . . . . .  731,149 Car replacer, T. N. Renfroe . . . . . . . . . . . . . . . . 731,387 Car seat, G. C. Hawkins . . . . . . . . . . . . . . . . . . . 731,361 Car sf'at mov£'ment, E. T. McKaig . . 731,204, 731,205 Car stel>, folding, T. G. CliO'ord . . . . • • . . . . . .  731,164 
CarlJonizing wood, etc . ,  retort for, P. L. Laurell . .. . ... . .. . ......... . ....... .. . CarlJul'pter air pump, R. G. Speer ... .. . ... . Carbureting apparatus, R. G. Spper .... . . .  . Carrier, S. H. Patterson . . . .. . ........ . . . . .  . Centrifugal machine, H. Winter .. .. . . .. ... . t't'utrifu�al separator, T. S. Patterson ... .. . Chair attachment, H. M. young . ,  . . . . . . . . . Chicken eye protector. A. Jackson, Jr . . . . .. . Clasp, II. C. Frank . .. . . .. . . . . .. . . .. . . . . .  . . ClOCk, electric, J. A. Carruthers . . . .  731,279, Clock pendulum, W. H. Thompson ... . . . . . .  . Clothes hanger, J. Websh'l' . . . . . . . . . . . . . . .  . 
Clothes line reel, C. A. F. G. Brown . ... . . Clothes pounder, Clinton & KeeL .... . . . . . .  . Clothes-wringer, D. Hall . .. . ... . . .. .... . . . .  . Clutch, P. A. Houghtaling . . . . . .. . ... .. . . . . . CI u tc h, McHale & Trainner . .. . . .. . ... .. .. . Clutch, friction, Potter & Johnston ....... . 
('mil compressing device, J. B. Ladd ....... . Cock, gas, E. D. Booz . . . . .. . . ... ........ . .  . 
{'oft'l·p extract, apparatus for the manufac-

731,059 
731,136 
731,137 
731,125 
731,258 
731,215 
731,148 
730,918 
731,103 
731,280 
731,244 
730,902 
730,868 
731,021 
731,049 
731,�03 
731,383 
730,962 
731,374 
731,271 

ture of, H. Eschwege . . . . . . . . . . . . . . . . . .  731,028 Cuke oven, retort, :M. Updike . . . . . . . . . . . . . .  731,088 Coke-over�s, apparatus for pushing coke from, "'pllman & Ernst . . . . . . , ............... 731,252 Uoke ovens, comlJined chargiilg and dIscharg-ing device for, C. H. Wellman, et al . .  731,251 Compasses, pencil, J. H. Miller . . . . . . . . . . . . .  731,200 Composition of matter, H. L. Kubbernuss . .  731,�nO Compouud engine, G. B. Petsche . . . . . . . . . . 731,126 Concrete building blocks, machine for mold-
ing hollow, H. S. Palmer . . . . . . . . . . . . . .  731,323 Contact device, H. R. Sargent . . . . . . . . . . . . . . 730,975 Convpyor, F. R. Willson, Jr . . . . . . . . . . . . . . . . . 731,003 Copying apparatus, carbon, J. W. Irish . . . . . . 731,187 Corn cribbing apparatus, W. C. TichellOl" . . . . 731,085 

Corn huskpr and fodder shrf'dder, J. R. Hall 731,178 Corn husking machinf', L. D. Swart . . . . . . . .  731,393 Cornstalks, sugar cane, etc., manufacturing 
products from, V. Drewsen .......... . .  . Corset, D. Kops, reissue . .. . .......... . . . .  . Cotton comprf'ss, R. D. Crow .......... .. .. . 

Cotton gin, J. Brandon . .. . ... . . ........ . .. . Crane, wharf, J. W. Seaver, et aI. . . . . . . . .  . Cultivator, G. A. Steinback ... ............ . .  Cupola, T. Holland . . . . . .. . ... . ... .... .... . Curtain hanging apparatus, window, T. E. 

731,290 
12,120 

7:;O,RHI 
731,273 
731,231 
730,980 
7:n,300 

& J. C. Shevill . . . . . . . . . . . . . . . . . . . . . . . .  731,410 Curtain pole, G. W. Wise . . . . . . . . . . • . . . . • . .  731,259 Cuspidor, fountain, J. V. Trenaman . . . . . . . . 731,246 Cutter bar section, self·alining, G. L. Phelps 731,068 Cycle, motor, Necblediel & Pawlitschek . . • .  731,207 
Dam, irrigating ditch, C. D. W. Smith . • • • •  731,077 Dental engine attachment, J. C. Holson . . . .  731,302 Dental flask press, W. Finn . . . . . . . . . . . . . .  731,030 Dental pliers, C. S. Case . . . . . . . . . . . . . • • . . • •  731,337 Desk, school, J. A. McLaughlin . . . . . . . . . . . . .  7:n,206 Dpsk, school or other, Robbins & Poyner . . . . . 730,973 Diamagnetic mf'tal from sands, f'tc . , separ-ating', E. Gatf"s . . . . . . . . . . . . . . . . . . . . . . . .  731,043 Diamagnetic separation, E. Gab-s . . 7�1,036, 731,040 

n1,042, 7RI,OH Diamagnetic sf'paratOl', E. Ga h'R . . . . 7�1 ,035, 731,O:�7 
73I,03H, 7:l1,O:m, n1,041, 731,045 Dish washing machhw, .T. U. Cochrane ...... 731,341 

Disinfectant, G. Chism . . . . . . . . . . . . . . . . . .  , .. 731,340 Dispensing apparatus, n. B. IIp WaltoO' . • • •  730,989 
Display hox, P. W. Rmith . . . . . . . . . . . . . . . . . . 731,2R7 Display cabinet, packag .. , .T. III. Callander . •  730,871 Door hangpr, H. L. & H . . T. Fpl'l'is . . . . . . . .  731,350 Door stop and Sf'Cltrpr, J. H. CofIman . . . . . .  731,342 
Door, swinging, W. R. Pitt . . . . • • . • . . . • . . .  731,407 

Scientific American 

Power 16 SI " Foot and ar Screw Cuttinl 

Lalhes 

FRICTION DISK DRILL 
FOR LIGHT WORK. 

lias TheMe Great Ad vantages: 
The speed can be inst:"'lItly dlanged from 0 to lS()O without stopping or shiftmg uelts. Power apphed can be graduated to drive, with equal safety, the smallest or larg�st drills 
within its tallg'e a wonderful econ01nV in time and grfat saving In drill breakage. @" Send �for catalogue. 

W. F. & JNO. BARNES CO., 

Draft equalizer, E. E. Louder • • • • • • • • • • • • • •  · 731,113 Draft equalizer, O. Torgerson . . . . . . . . . . . . . .  731,142 Draft rigging, L. A. Hoerr . . . . . . . . . . . . . . . .  730,914 Drawing frame, L. J. Wrigley .............. 731,401 Dressmaker's guide, L. W. Morgan . . . . . . . . 731.1L� Drills, etc., adjustable support for, G. C. Gaucher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731,17:; Druggist's mass divider, J. W. Jackson . . . . . .  731,lSH Dumping apparatus, W. J. Newman . . . . . . . . . .  731,llS Dynamic force of bodies, device for over-coming the, A. J. Myer . . . . . . . . . . . . . . . .  731,116 Dynamos to railway cars, device for attach-ing, J. F. McElroy . . . . . . . . . . . . . . . . . . . . . 731,382 Educational appliance, O. P. Austin . • . . . • . •  73U,859 Educational device, J. T. Goodman . . . . . . . . . . 731,175 Electric boosters, controlling, M. J. Wight-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731,000 Electric controller, Gilmore & Kendall • • • • . •  731,298 Electric machine, dynamo, H. G. Reist . . . .  730,967 Electric motor electric controller, W. Ie Lig-gett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731,375 Electric motor system, G. O. Baker . • • • . . . . •  730,860 Electric motors, means for operating alter-nating curr('nt, R. Eickemeyer . . . . . . . . . . 730,891 Electric wire terminal tip, H. L. Worth-ington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731,400 Electric wirt's, device for handling live, B. Willmr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731,145 
Electrical transformer, A. R. ]�VPl'P8t . • • • • • •  730,893 Electrodes for electric accumulators, produc-ing, E. W. Jungner . . . . . . . . . . . . . . . . . . . .  731,308 Electromagnetic vilJrating reed, S. F. Jones . .  731,056 
Elevator doors, etc., opl'rating mechanism for, F. K. Fassett . .. .. ...... ...... .. .. . Established 1,1-;72. 

1999 Uuby Street, Ro�kf'ord. Ill. Elevator safety df'vice, P. Bending ....... . 
_ ._ _ _____ Ellipsograph, R. Carlton . . . . . . . . . • . . . . . . . . . •  

730,896 
7:;0,865 
731,018 

"A UTO F;D UCATO R:' $ 2. 
Embossing roll automatic feed stopping mechanism, C. R. Baker . . . . . . . . . . . . . . 731,091 Engine bf'lt guide, traction, W. H. George . .  730,902 Engine cylinder, oil, spirit, or gas, H. Austin 731,265 Engine eit'ctrical ignih'l', explosive, C. E. Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731,134 

JUNE 27, 1903. 

CRAMER 
Crown 

Plates are 
more rapid 

than any 
other plate in 

the market 
With this 
plate clear 

quick 
printing 

Negatives 
can be 

secured 

These plates 
are 

especially 
adapted fot 

Tourists 
using 

Hand
Cameras 

'co CRAMER DRY PLATE CO. 'HOMANS AUTOMOBILES' 
POPULAR EDITION. 

C()��;�!h��:;\I;:�( :��)I::�(�d:\���lh �1�1�;���I�I!�So�Ot;:I!��!r ��:l I 
Engine reversing mechanism, G. W. Ander- Offices in SOll . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 7:30,856 

ST. LOUIS. MO. 

operation of all t \ T'e� of se'f propBlled vehIcleI'! and.'u'I. e!-iS 0I1es. I ThIS e[htion {()!It:uu; 640 plgeS, 500 lllnf..tratlOns ami dl:l. gnms, and IS a (omplete amI up to date treatlse. 
Engine vaporizer, internal combustion, O. New York: 32 East 10th Street 

SATISl'A('TIO:'II UCARA:';TEED. ORDER TO-DAY. 
THEO. AUDEL & CO., Pub., 63 Fifth Av., New Yorl< 

THE MIETZ & WEISS KEROSENE Sizes from 

position, 19{11. 

1 to60H. P. and GAS ENGINE burns KEnOSEN E cheaper and saf,'r than gnsolme. Automatic, simple. reliable, No electric hattery or 1i.<l.1ne used. Perfect regulation. Belted or directly eouJlled to dynmao for electric hghting, ('harR:" 
lDfi stotag"! batteries, pumping and. 
0.1 powz. Pl{fEi�z: 128-139 l\IO"l"T ST., Nxw YORK. 
ADOPTEJ) BY IT. 8. HOVERNliRNT. IIhrhel!lt Award, dired coupled GeneratorSet. Paris ExpositIOn 1900. 
Gold Meda1. P"ll-America� Ex:Gold lIedal, Charleston, S. C., Exposition, 1902. 

There is never any question 
about the quality of a 

B. F. BARNES 
UPRICHT DRILL. 
The tool here illustrated is our 2O-inch Drill, and we �uarantee it to drill up to 
!1��C���ds::ri :ridd ��g�� �rr��� 

iW� build larger sizes and will be glad to 
@end full data on our entire line to interested peop le. 
B. F. BAnNES CO� nockfurd, TIL 

B. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731,218 Engraved plah's wl)('n printing thl'l'pfl'OIll, wiper for cleaning the surfaces of, F. �. 
Blaisdell . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . Explosive engi UP, E. E. Williams . . . . . . . . . . . Eyeglasses, C. C. Stone . .. . . .. . . . . .. .... .. . ]1'alJric-l'acking machine, H. Bittner ..... .. . . 

l1'UIl, C. A. Eck . . . . . . . . . . . . . .... .. . ... . ... . Fans, electric motor for cl'iling, P. Swan . .. . Feed water ht'atel', F. W. LUt:,�dkf' .... ... .. . Fef'd water heah'l', T. C. McBride . .. .. . . . . . 
l1'eed water heating system, T. C. McBridp . .  Fef'd water r��gulator, Mumford & Anthony .. 
]i'('ed water rl'gulator, R. Learmonth .... . . .  . I-'pnce post, C. A. Reed . . . . . .. . . .... . . . . .  . FeL·tilizer manufacturing carrier, A. J. Sack-

7:l1,334 
131,U01 
731,081 
731,014 
730,890 
730,9�5 
730,938 
731,065 
7;n,064 
7:lIJ,951 
7:n,191 
nO,D66 

ett . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . 731,132 Fifth wheel, J. Burns . . . . . . . . . . . . . . . . . . . . . .  731,276 Fire alarm, automatic, D. Beaulieu . . . . . . . .  7:W,H64 Firebox, L. Glover, et aI... .. .............. 7:W,905 Fire escape and table, J. E. Burns . . . . . . . . . .  7:n,160 
Fire escapf', portalJie, W. B. Fif'ld . . . . . . . . . .  731,a52 
Firp hydrant, \V. W. CUl'Py, reissne . . .. .... 12,122 Firearm Pjectol', C. W. Bartholmes . . . . . . . . r:;0,�62 Firf'arm, l'('coil O[H'ratl'tl, J. M. BrownIng . . . . 7:�O,S70 i<'irl'proof construction, N. Pelligrl'ell . . . . . . . . 7:n,216 Firl'proof tlooring, N. Poulson . . . . . . . . . . . . . .  7:W,963 Fish line rel'l, Eo D. Rockwell . . . . . . . . . . . . . •  7:n,226 Fish trap, O. Watson . . . . . . . . . . . . . . . . . . . . . .  7:n,398 Fish trap, floating, Miller & Wallace . . . . . . .  730,949 Fluids Ol' tluid mixturps, apparatus for h('ating, �'. S. Chapman . . . . . . . . . • . . . . . . . . . .  nl,339 Flushing apparHtus, R. F. Gillin . . . . . . . . . .  731,107 Folding box, Z. B. \VeblJ, reissue........ .. . .  12,121 I-'ootball, A. Cl'osslt·y . . . . . . . . . . . . . . . . . . . . . . .  7:U,165 Friction brakl', A. Eo Reynolds . . . . . . . . . . . . . 7;n,128 Fuel·feelling apparatus, L. K Davis. 730,88:;, 7:;0,884 [1'urnace charging devil'e, lJlast, M. W'. Johu-

son, Jr . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  730,922 

Chicago: 1211 Masonic Temple 

San Francisco: 819 Market Street 

75he SUN 
Typewriter No.2 
Built on stand ard principles with superior advantages. 
A revelation in every feature, inc luding 

$40.00 
.sUN 
TYPEWRITER 
COMPANY, 

239 B'way, New York. 
------

MA T C H FACTORY ,-DESCRTPTION 
of an English factory. SCIENTIFIC AMERICAN Sup
PLEMENT 1113. Price 10cents. For sale by Munn & Co. and al1 newsdealers. 

" CUSHMAN" 
CHUCKS 

All styles and si�es. 

���-"The Sharer" ���;�:�� :�l��\��i��e���r, 
J j. CSid�����: : : :: : :: +g�:��� Send for Cataw(1ue. 

Furniture, knockdown, J. Richards . . . . . . . . . 731,22:; THE CUSHMAN CHUCK CO 

����:t,!'l
l�f;lal� · �: �i'J������:: : :: ::: : : ::: n�:�g� 189 Allyn St.. Hartford, C�nn. A n'ew foot power that can be applied 

[0 aU light machinery. A kick starts 
the machine and an occasional kick 
keeps it going. Send jar aur Booklet 

Hame apparatus, D. H. 'rall)('l't , ............. 730,987 If you want the best in Game, L. B. L"wis . . . . . . . . . . . . . . . . . . . . . . . . . 731,192 1 --- -- ---

Game apparatus, C. K. Clark . . . . . . . . . . . . . . 731,163 . . IGNITION BATTERIES G-arlJagp cn'matory, J, A. Forsyth . .. . . . . . . . 7:31,032 1 
SLOTKIN &: PRAGLIN, 

Gas 1'1Ig!n!', J. �1. �nll'lsl'r . . . . . . . . . . . . . . . . . •  731,2:l6 investigate the Gas, milking producer, F. W. l\Iatthl'issen . . 730,9·U , 
.41 Ch 

. 
210A Canal St., New York. Gas or other burners, apparatus for supply· : aIllplOn 
______________________ ing air or oth('l' combustion supporting i 

A I t " SA V E YOU R F U E 1.. Gas ���ul�t�r�b
��

Rlh�e \�ils�� .�' . �.i���, . .  J:::::: m:�;g Perf��!'l?'!l�et� 2rrthi8 You will find our GASOLINE Gas shut off, automatic, B. M. Shppts . . . . . . 7:�O,977 work. Desc'I'iptive booklet Jree. 
::,�!�tl�:r �t��!n::d aag���: g::�,s:r�t!�l:l�in�· f��lSGO�!���l�i�g ' ��. bi��t-'f�;r� 731,412 

H. C. lUacRAE, 

�:��d,c���lm��a�:�e�n a,::ere nacf', B. H. Thwaite . . . . . . . . . . . . . . . . . . . . 731,a95 315 St. Paul St" B.ALTll\IORE, MD. 
scarce and ' Glassware grinding machine, ·E. C. Schradf'r 731,230 

--

Both hiction , Grain elf'vator, C. R. Bplledict. ............. 7:n ,268 
hoist from S to 1 H. P. Graining machine, molding, B. W. Augustine 731,011 

;��.miE��;�!a::::����(:: Graphophone, C. S. Tainter . . . . . . . . . . . . . . . . .  7:30,986 

fil S 1 Grate and smokl' consuming fire Bridgl', 
f�r lre�\��7al��e�1�d 's���� comlJined, A. Wei I • • • • • • • • • • . • • • • . • • • . •  7:lil,993 

731,229 
731,:l62 

size of engine wanterl. Grah', firl', I. SchoetHpr . . . .. .. . . .. .. . . . . . .  . 
Weber Ga:. & Gasoline Grah!r and masher, vegetalJIl', E. IIl�mstram Grinding machine carriage revl-t'sing me-chanism, Z. R. Tucker . . . . . . . . . . . . . . . . . .  731,087 

I Hamf', shl'et metal, C. L. Wiedrich . . . . . . . .  7:W,999 .. PERFECTION" , Hamml'r handle blank, A. J. Doughty . . . . . .  730,8�7 Harrow, C. Shabley . . . . . . . . . . . . . . . . . . . . . . . .  7:n,325 GAS ENGINE IGNITER 
FullJI Guaranteed �'2 50 Price 'filii • 

Harvester, W. N. Whitely . . . . . . . . . . . . . . . . . .  73<1,998 
Hat guard, A. Ribaud . . . . . . . . . . . . . . . . . . . . . .  730,D69 Hay and shocked grain loader, combilH'd side 

Hu n s  in either direction. 
Brushes of carbon or woven 
wire. Commutator easily access
ible fr m toP. Special prices 

on Quantities. Send for 
catalogue of dynamos. gas 

engines. castin • etc. 

L. W. SlIlesp/elS Co. 
224 E. 4th Street 

Marion, Indiana 

dp'livery, F. M. Conroy, pt al . . . . . . . . . . . .  730,879 Hay pr('ss, Ziller & Bouchard . . . • . . . . . . . . . .  731,010 Hay prpss, France & Tatum . . . . . . . . . . . . . . .  7:n,:15a Hay rack construction, H. L. Ferris . . . . . . . . 7:n,:l51 Hpating furnace, J. J!'. Barker . . . . . . . . . . . . . . 7:n,:�aa He£'l protf'ctor, shol', L. F. Rif'mer . . . . . . . .  ,. 7aO,071 Hf'f'l sl'at and cOllntpr bf'ating maehille, 
C. L. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7:n,168 Hinge, Eo W. Christ . . . . . . . . . . . . . . . . . . . . . . . . 7:10,876 Hinge, J. St. Amand . • . . . • . . . . . . . . . . . . • . . . .  731,389 Hoist, l'lectric, F. Nather . . . . . . . . . . . . . .  , ... 730,955 Hollow bodies, apparatus for forming sl'rpen-
tine, K. Park . . . . . . . . . . . . . . . . . . . . . . . .  731,124 � POTTER'S .. SPRING" BRAKE BLOCKS. Adapts the whole length of shoe to wheei 

_ under all circumstances. DOf's not squeak. rattle, jump, or freeze up. Will hold rubber � wear shoes without bolt. or screws. Apecial 
����Vr� ���li:i1P-��W�3:o�!r:&: y�{J��RJ..� 

Hook, F. M. Chandler . . . . . . . . . . . . . . . . . . . . . .  731,019 Horse checking deviN', S. W. M. & G. L. I{ollock ..... . . . . . . ...... . . . . . . . .. . . . .  . Horsl'shop, J. Dillon . . . . . .. . . . . . . .. . . .. . . . .  . Horseshop attachm£'nt, E. L. AhlJott .. .. . . .  . Horseshoe pad, R. P. McDougall . .. . . .. . . .. . Hose coupling, E. J. PaN' . .. . . .. .. .... . . .. . 

731,189 
7:�t),885 
7:30,855 
7:l1,414 
7:n,212 
7:n,172 
7:W,86't, 
731,:;80 GAS ENGINE 

Hose holder, J. C. Garvpy ... . ... . . ... . . . . .  . 
Hose supportpL ' , D. Basch . . . . ... . . . . . . . . . . .  . Hot watt-r boiler, air tight, L. & S. Mayhf'w 16N ITERS HYd

����
bO

� .. ������' • .  �
l
�����������: . �' . •  ���: 7:n,06O Indoxyl, making, p, E. ObC"rreit . . . . . . . . . . . .  7:11,:�85 Ink reducf'r and makin� samf', F. I�'isher . . . .  7:10,897 

'H�CT IIII"n� 
���Ul':�!� �in?'fo�q

�!�f�'�J: '�a'ii ' i�i;;t�; ·s: · G: 731,240 
LATEST TYPE. 

For Marme, Automobile or Statiunary Engines. Fully nl!aranteed. 
\Vrite for Circular. 

The Carlll!lle & Flnch Co" 

Braine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . nl,016 Iron rods for making laddl-rs, etc., machine for bf'nding and twisting, W. A. Ehr-manntraut . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nl,294 Ironing board, L. B. Cake . . . . . . . . . . . . . . . . . . 731,278 Ironing ma�hill{" W. 1\1. Barnf's . . . . . . . . . . . . 731,267 
_____ . _____ '_33_· 

_
E. Clifton Ave . .  Cincinnati,Oh:o 

Ironing machinf', D. H. Benjamin . . . . . . . . . .  731,260 
.Jar, F. H. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . .  730,003 Journal bearing, M. L. Hoyt. ............... 731,054 Keyhoard instruments, mf'RnS for modifying the action of strikf'rs in mf'chanism for 

1_ H 
playing, R. W. Pain . . . . . . . . . . . . . . . . . . . .  730,958 

U • P. Khwmatographic picturf's, mf'ans for E"xhihit-

AUTO MOBI LE Kniti�!ii �;'l�� 
P:;�t'r���; ' ����f��t�;�: . Mid: 730,964 

M OTOR Kniv�
I;,d

i
���k� �:e'\\�rla'r ' ;"r'ti�i;;, ' ;';���f��: 731,381 

complete with trans- LadJ��,e ft�x\�Y��' :� �
es
�h�����t���t:: �::: 730,921 

��JI�rb:r
��tO:oat Lamp, E. P. Brown . . . . . . ,., ............... +��:i�� 

Lamp, plt·(·tric are, R. Fleming ... . .. . . . ... 730,SDR Lamp, f'h'ctL'ic a r<', .T. L. Davif's . . . . . . . . . .  7�1 ,025 
Lamp holder. T. Sharp . . . . . . . . . . . . . . . . . . . . . nl,2�� $185.00 

J�l('r<'t. Fnl[lnl! Co .• Lllmp, mInf-'l"s, T. Gossark . . . . . . . . . . . . . . . . .  7:10,007 
nSH·int,. \\-'h.. Lump, mllltipbasf-' an" R. Fit-ming . . . . . . . . . .  730,89� Lalltl-"'I'll nnd foot warmer, safpty, .T. M. Dar-mh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7RI,024 Lalltprn, tubular, If'. M. Sten-ns . . . . . . . . . . . .  7:l0,HHl 

Last, J. Rt. Amand . . . . . . . . . . . . . . . . . . . . . . . .  nl,:mo La tch, gate, C. E. McEwen... ............. 730,954 

(Olmttnuedlm page 493.1 
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S PLITDOBfI�ARK COILS 
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Little Wonder 
TELEPHONE 

FO R  $6.00 
We will send 2 telephones, 200 feet 
and all necessary staples, with full m"Tr111C.·/lI_\ tlOns how to put them up aJJd operate. 

HIP WELL M FG. CO .. 
Allegheny, Pa. 

The MEDART BOAT BUILDING 
MATERIALS 

"Lrhlg boat c{lllstnlCtlOD within the mng-e of :unateurs, at a smail cost. 
Iachts, Launches, Row Boats. 

Send stamp for catalog. 
FRED MEDART, 3545 DeKalb St., St. Louis, Mo. 

. , 
50 YEARS' 

EXPERIENCE 

PATENTS: 
TRADE MARKS 

DESIGNS 
COPYRIGHTS &c. 

qti}�ll�n:s����fhg gll�k�t�Rl�nnd f�:�C�'ht��ge�:� invention is probably patentable. COlDmunica� 
tions strictly confidential. Handbook on Patents sent free. Oldest agency for securing paten ts. 

Patents taken through MUnn & Co. receive 
special notice, wit.hout chafue. in the 

Sti¢ntifit Jfm¢ritan. 
A hand somely illustrated weekly. Largest cir. enlation of auy scientific journal. Terms. $3 8 yea.r; four month." $1. Sold by an newsdealers. 

MUNN &. CO. 361 Broadway, New York 
lIrancb OtIice, 625 F St • Washington D. C. 
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ELECTRICAL E N GINEERINB  
TAUIHT B Y  MAIL. Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC

TRICAL ENGINEER ? "  
We tt'!lch Electrical Engineering, Electnc Ligbtin�, Electric Rallways, Mechanic at Engineermg, Steam Engineerin�. Mechanical Prawin�, at �'our home by mal!. 

Iustitute indorsed by: Thos. A. Ed lSon and others. 
ELECTRICAL ENGINEEU INSTITUTE. D.pt. A. 240.242 W. 2Sd St. New li ork. 

The well-known PARA.GON PLATING 
OUTFIT. with a('comp:lDyln� printed instructions 
and harrnius j-hemil'al!:l, enable!! an yone to learn 
practical el�ctro-platlng ; it Is Il,i,pted for household 
�S:tchn�a!:�I�e�\�I:ll:\� �����;enbfIO�t�.�n n;dld�N!.��� 
plate knives, forks, spoons, etc., and DIckel-plate 
sm:lIl articles uf brnss and steel. 

�rhrS�I��e���b NI:r.re\: �f �ol� : : : '::�g 
With Gold and Sliver snd Nlckel, .- - 8.1G 

)Janufacturers' PLATING OUTFITS for factory, workshop, 
and custom work. 

Arltlress Department. � b AGENTS WANTED 

ELEC" � CHEMICAL COMPANY, ( I nc . )  

o
"Q.uare. South, New '\:�ork 

OUi{ ROTARY MEASURE 1s the fastest all a'fouud mea�ure made. Measures curves of any kind as e8811y as strai�bt wClrk. Accurate, lasts a life-time. anyone can ,use it. An ideal measure for factory, office or home. Says one ; .• Worth its wetabt in gold to a busy mechanic." Limited time only $1.7:i. postpaid. Ytlur money back if not the 
�:�i as�� f::t:�; �lri���U�ri��S����; for free iUus' rated circular. 

STECKENREITER MFG. CO., 
96 Lake Street, Chicago, I1L 

AN ENGINEER'!'! L I BRARY. An absolute Encycwpredia for Engineers or for Steam Users, h1ectrician8. Firem�n and l\iachinists, is the 
H ANDBOO K  ON ENGINEERING. By HENRY C. TCLLEY. '1'hlrd edition, enlarged aud revised, a,GOOcopies. now ready. Sent anywhere on receipt ot pric�! '3.50-money bact if dissatisfied. 900 pages. 400 flne ,Hustra-
�g::� 1����m�.in�e!.\��.le �gk���rd;ffor1J.�ndsOmelY 

H. C. TlCLLEY & CO., 
1060 Wainwright Bldg., St. Louis., Mo., U. S. A. �� Squabs .Pay R::! :- Easier. need attention only part of I time. bring' big prices. Raised 1n one 

?a�:,:s, ��t�':,��ve S:�� fci'rUIWR'i't: 
BOOKLET and learn this immensely 
rich home ind·ustry. . 

Plymouth Rock Squab Co .. 1 4  Friend St .• Boston, Mass. 

Send for It lo-DdY 
You'll find it always convenient to have as a useful aed instructive book. 

Montgomery & Co.'s Tool Calalogue Tbe new edltlon bas 7(M pajtes and Is c�piou8ly illustrated. Pocket size � 4)i ins. Sent by mall for 25c. 
MONTGOMEUY & CO .. 

105 Fulton St., New York City. 

% "CENT per CENT" 
A. )Ionthl,. )Iagazlne ' 0 r tn.eltors-present

ing facts, figures and information in an in_ 
teresting manner-GO cent. a ,.ear. Three rJ monthsJ trial SUbscription 10 Cent., stamps or 
silver. Sample copy free. 

MitdleD,SchiIIer & BameS.52 B\qy,Newyom. 

Scientific American 
Building Monthly 

NEW V O LUME N O W  READY 

VOL. 34-JVLY to DECEMBER, 1902 

A Montbly Magazine of Dome,Uc Architecture Sumptuously Illustrated • 

2 7 5  I l l u strations Six Covers in Tint 1 46 Pages 
Bound In Boards Price, 52.00 prepaid by mail 

The Thlrty·fourth Volume ot tbe SCIE"'TIFIC A:'oIERICAN Bl.TILDlNG MONTHLY more than malutains tbe bll!'b .tandard established by tbls valuable Ma!<u· zine. Its H'llalks with Architects"-contributions by tbe leadiH� architects of tbe daYi its editorial discussion� of important subjects relating to domestic architecture ; and its many specialized Departments make it ���d�ust useful and most val,!�ble publication of Its 
TALKS WITH ARCHITECTS 

Scientific American 

Plate or similar article, A. Leger . . . . . . . . . . . .  36,363 Show casp, C. Gan tel't . . . . . . . . . . . . . . . . . . . . . . .  36,:371 Spoons or similar articles, baudle for, Crees 
& Court . . . . . . . . . . . . . . . . . . . . . . . . .  36,36U, 36,361 Spoons or similar articles, handle for, J. E. Straker, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,362 Stone, cut, H. Coopcr . . . . . . . . . . . . . . . . . . . . . . .  36,359 Tile covf>l'ing for tiOOl'S, �\"a.lls, or otner sur-faces, B. P. Lcslie . . . . . . . . . . . . . . . . . . . . . .  36,370 Type, font of, L. H. Ipsen . . . . . . . . . . . .  3tJ,3titi, 3G,�67 Vessels 01' similar articles. metal bortler for, BOOK OF INFORMATION FREE S. Stohr . . . . . . . . . . . . . . . . . . . . . • . . . . • . • • •  

36,364 
Concerning New England Resorts and Hotels. 

TRADE MARKS. 
Ale, lemon soda, and sarsaparilla, g1nger, T. P. Luck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,620 Antiseptics, Columbus Phurmucal Co . . . . . . . . .  40,608 Bleaching powder, St. Louis L"1.H'mical Co . . . . .  40,61� Curpets, rugs, and like fubrics, cleanIng com-pound for cleaning, C, \V . .lIulJey . . . . . . . .  40,613 Clocks, Wm. L. Gilbert Clock Co . . . . . . . . . . . .  40,586 Clotbing, certain named urticles of, Tubor & Wertbeimer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,576 Complexion preparutions, A & F. rears . . . .  40,589 Corn starch or corll flour, Independent Sturcb Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ' Disinfectants, Jenkins Bros . . . . . . . . . . . . . . . . .  . Drufting scales, l\.(>ufIel & Esser Co . . . . . . . .  . Drawing tools, I\:eutrel & Esst'r Co . . . . . . . . . .  . Dyestuff, Badische Aniliu & Soda Faorik . . .  . Fireproofing or fire resisting pl'c16ul'ation, 

40,618 40,609 
40,583 411,584 
40,614 

W. B. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,615 Fireproofing or fire resisting starcb, ,\V. B. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Flypaper, sticky, R. Wilson . . . . . . . . . . . . . . . .  . Hammocks, Z. L. Chadbourne . . . . . . . . . . . . . . .  . Liniment, W. H. Rullman . . . . . . . . . . . . . . . . .  . :\leats, smoked and call1H.·d. Cudahy Pucking 

40,616 4U.579 40,578 40,607 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,617 )ledical compounds for Cl'l'tain llamcd pur-POSf'-S, Porter-RYl'l'son-IlooblN' Co . .  40,5D4. 40,595 J\Iedicine for digestion anu diBt'ust'S of the stomach, C. F. york . . . . . . . . . . . . . . . . . . . .  40,593 l-Iedicine for ncrve, blood, and skin diseasps, F. Jacobson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,592 Medicine, tonic and reconstructive, Beudinger 
& Scblesinger . . . . . . . . . . . . . . . . . . . . . . . . . .  40,591 Nf'-ltralgia and ht·adacbo cun)s, F. R. Crist . .  40,590 Paper, lIlue print, Kelltrpl & Esser Co . . . . . . .  40,581 raper. carbon, L. N. Coopl·r . . . . . . . . . . . . . . . •  40,580 Puper, traCing, KenfIt'1 & Esser Co . . . . .  40,582 Pianos, Cbristman & Sou . . . . . . . . . . . . . . . . . . . .  40,587 Pianos, Goetz & Co . . . . . . . . . . . . . . . . . . . . . . . . •  40,588 Pills, liver, Dr. Tutt Mfg. Co . . . . . . . . . . . . . . .  40,606 Remedil"8 for diSl'ast'S of thl� skin and scalp, bair food. and bair tonics, A. F. Ricbard-son . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,599 to 40,601 Remedies for diseases of the stomuch and bowl'ls, Home Ml"'dicine Co . . . . . . . . . . . . . . .  40,605 Rt'medies for pulmonary and similur uiseases, 
A. F. Richardson . . . . . . . . . . . . . . . . . . . . . .  40,603 Remp(lies for the diseast's of tbl' throat and cbt'st, Tprpinol Tahlt,t Co . . . . . . . . . . _ _  40,604 Rempdips for throat and lung <lispast.'s, A. 
!..... Richardson . . . . . . . . . .  , . . . . . . . . . . . . . . .  40,602 Rempd.\? for cprtain namt.'d dis("'1sPS, Chem-is<:'b£' Fuhrik von Heyden Akticn-GeseU· schaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,591 Rem('dy for certain named purposes, Cbemi-cal Works formerly Sandoz . . . . . . . . . . . . . .  40,596 ReruN}" for cure of ecz('ma and otber skin dis-cast's, Zema-Curn Company . . . . . . . . . . . . .  40,598 Scrapers, drag and wheeled. Smitb & Sons Manufacturing Co. . . . . . . . . . . . . . . . . . . . . .  40,622 Soap, certain name-d. Aug. Lubn & Co., Gesell-scbaft mit B.scbrankter Haftung . . . . . . 40,610 Soap, scouring, Bon Ami Company . . . . . . . .  40,611 Soda water flavoring syrup, C. D. Brn{lhnm . .  40,619 Steel in certain named forms. Natiunat. Tool Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Telpphon('s, R. Hpld . . . . . . . . . . . . . . . . . . . . . .  . Whisky, E. A. Lackey . . . . . . . . . . . . . . . . . . . . .  . . 

LABELS. 
"Balsam Sanitissue," for toilet paper, A. H. 

40,623 
40,585 40,621 

Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,117 "Califig," for proprietary mNlicine, California Fig S)TUP Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  10,0!l6 "Crescent Cereal," for cereal food, Lake Ode. sa �lalted Cereal Co . . . . . . . . . . . . . . . .  . " Dawson's in America-New York," for Scotcb wbisky, Colonial Adverti�lng Co . .  10,107 "Dawson's in France-Puris, " for Scotch wbisky, Colonial Advertising Co . . . . . . . .  . "Dawson's in Germany." for Scotch wbisky, Colonial Adve-rtising Co . . . . . . . . . . . . . . . .  . "Dawsou's in Holland," for Scotcb wiJisky, Colonial AdvN·tising Co. . . . . . . . . . . .  10,110 

Are you goln/! to take a vacation this year 1 If so, be-
{f:�n���e��r�o����. i�rtf�e?r°����, L�o�:i�� r�8��:: aU nece�s8ry Information in regard to flrst·class iOl.els and boardinghouses In Maine, .l\lussacbusetts, Vermont, New HarupslJire. New York and Canada. This book wlll be m"Ued free upon r.celpt of address. 

YES 
Tbere ARE other raUroads between t be east and tbe west. 

• 
BUT 

It is always well to secure the BEST you can for the money. 
THEREFORE 

You should bear in minri this remark of an experienced traveler: 

Y. P. S. C. E •• DENVE
·
R. Colo. LOW I':ST RATES aIHI best train service via D .. L. & W or West Shore and NICKEL PLATE ROADS. 1'lckets on sale July 6 to 8. Good return limit. Splendid oppOr· tunity to visit Denver. Get full information from A. 

gi;,�g::W:Si��iY�1�;;.r1g3t�,5 JI.Ja:fo�w.'rw York 
w e O O's" h l n q e J o mt" O e l t  h O O K S  

Inserted wlttl a p l l e r - send fo r c l rc tJ l a r  
weOb h ll10e belt hook co. - boo n t o n . n .J 

ELECTRO MOTOR. SIMPLE, HOW TO make.-Br G. ;\1. Hopkins. Description of a small elec. tric motor devised and constructed with a v\ew to as�1st .. ing amateur� "to OJake a motor which mig-ht be driven 
:�i�����a% a s������tde�i)��� f[�������1f'f�� 
��:bWft�nli 1�:� ��e r�g��il��g1� °8C�����Y %��:: lC�N SUPPLEMENT, No . •  ;4 1 .  Pl;ce 10 cents. To be had at this office and from ail newsdp.alers. 

I Print My Own Cards Circulars, newspaper. Press. $:). 
�r:ge; r 

s(��et �lp�;il��"t!l���;y o�����: 'fype s(>ttinK easy, rules 8ent. Write fo:- catalog, presseH, type, paper. etc., to factory, The Press Co .. Meriden, Conn. 

"Dawson's in Japan," for Scotch wbisky, 10 106 1 A G O O D  I N V E ST M E N T Colonial Advllrtising Co. . . . . . . . . . . . , F .. ..,'" 11 "Dawson's in the DesC'rt ," for Scotch whisky, or il!I I . .. fI we wi send by expreEfoi (not prepaId" Colonial Adwrtlslng Co . . . . . . . . . . . . . . . . . .  1 0  lOR I complel eN. D. Outfttwitb fulllnsrfl1<}· "Eagle," fer flour, Diamond Roller :I1ills . . . .  10: 1 1 '; . ',ons for learning 1;Jltl'l¥tlC. "Golden Hair Rpmpdy," for hair remedy, H. Af 1 t' t d �1. Van Etten . . . . . . . . . . . . . . . . . . . . . . . . . .  10,007 th at a:'1lr���tl: �o� "Ii.lel1f'-zy," for cleaning preparation, G. 'V. to earn �ood wagesO\ �"heeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,100 I �end 25 cents for unl' "Ko-Kel Ii.rystal Klennser, " for a preparation versal datinll stamp. for de-aning and polishing lensps, \Y. T. b y  mail. postpaid. Georgen Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,09f1 8eE�t���i��:dC'��J�g. "La�hryne," . for a prePfl..rution for improv- J. 20 Park Place New York mg the sIgbt, W. T. (" 'Ol'gen Co . . . . . . . . .  1o,o98 1 "Little Tudor," for ,cbUdren's outer gal" REVERSING STEAM TURBINE.-PARn:\10�nhE'�1�tSGi1��r�� J�l��� JC��f�;.t,; ; · ·  f�; '" � 10,116 son's recently perft:cted.turbi.ne for boats. Illustrations llledicinal Pl'Pl)3l'ution, U. G. R11ff • • • • • •  10,094 SllyOwmg,de�ai1s. ( ontatned � 8CIENTU'IC AMER1C.AN "Nerva," f�r a non-alcoholic �urbolluted bev- I r�i:�ffi��.�:r;d ��'J-!?��w�X;:�le!�.c�nts. by maiJ, frOOJ eragp. New Eng-lllwl Botthng ('0 . . . . .  _ . . . 10,103 "Nokorode," fot' soldN'ing paste. �I. W. DUll-ton & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,101 "Pet('r Dawson's Scotch ,,"oiskifOB," for Scotch whisky, Colonial Advt�l'tislng Co . . .  10,105 " Phynf'st," for toilt't paper, Scott PapPI' Co. 10,11� "Pratt's Livt'r Root No. 8," for meuicit1l's, Royal Qut'Pll Rpmpdy Co . . . . . . . . . . . . . . . . .  10,095 "Ruff's Pimpl-Cul'u ," for a medicinal prl"pnra-tion, U. G. Rull' . . . . . . . . . . . . . . . . . . . . . . . .  10,093 "Sand Springs. " for orange cldpr and hottle-d watt�r. Suud Springs Bottling "lorks . . . .  10,104 "Spurlock's Southrrn Laundrr Washing Blup," for washing blue, Webb Manufac-turing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,102 "Tisbu." for toilet�pappr, Scott Paper Co . . .  10,119 "Vita-Foda," for cel'f'-nl food, Lake Ode-ssa Malted Cer�al Co . . . . . . . . . . . . . . . . . . . . . . .  10,114 "White Plume." for flour, Diamond Roller . Mllls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,112 

NAME PLATES-EMPLOYEE CHECVS 1"'.'kEY TAGS, BAGGAGE C'KS & BADGES . '\ J . ROB B IN S MFG. CO. 58 KNE E LAND ST. . SEND FOR CATAL O G UE . . . . B O STO N .  MASS. 

IT'S A ROUS�ROLD N KCESSITY Tbe healtb of tbe family depends upon tbe purity of the drinking water supply. All �erms areeap.lIy eliminated by the simple use of 8 
BERKEFELD FILTER the water passinI' tbrougb Infnsorial 

���t�f��lf3 ���iir�altfr�'t:r:����ery 

Notice to Contractors. 
Sealed Proposals marked " Rid for Wheel Pit alld Two 'Tail Kaee Branch Tunnels II will be received by the undersigner) until noon, July 14, ]003, for tbe construction of a Wheei Plt and Two Tail Haee Branch Tunnels for the Electricat Develupment Company. of OntariO, Limited, 'l'o['onto. Ontario. Plans and specitlcation� for this work. are on HJe and may be seen after 

tn���.r�rJ�. �:fa�i�����n�'i��:;ie�af.�����:ro,BoU�I�t tbe' office of F. S. Pearson, Consulting Ene-lneer, No. 29 Broadway, New York. The rt�ht is regerved to reject Ilny or all proposal.. �'REDERI() N ICHOU 8, Vice. Prt:!sident & General Manager, Home Life .Building. 'forontO, Ontario. 
w A�I�ft�!.?nNt�C�Ol��.?t��$l� �e�C!;;:.!: Navy Department. and Ordnauce EllIlineel· and Comput-
t��.l)-l)���m�� $!:�aY��ttg��Dfi' ��vbersr�i �:s�l�':y Yard, Wasbington, D. C., Jnne 29, 1903, to fill the above )Jositions. For application and furtbt'r Information address. "Commandant, Navy Yard, Washington. D. C." 

'MOD L 10 'ATACQCu� 5 r R � �  
UNION MOoH WORKS 

do c.E.ARS @ 193 CLARK CHIC. VO. 
" T H IS BEATS N E W  JERSEY. " Cbarters procured under South Dakota laws for a few d\Jllar.s. Write for Corporation laws, blanks, by-laws 

��r���'� �at� ��¥t�it ''l.�t�h�aotr� �S�,�e;y,O� �¥:te. 
C O MPTOIR C O M M ERCIAL AMERICAIN 

GHENT, BELGIUlU 

Importer of American Specialties 
Send booklets, samples and prices 

FOR SALE OUTRIGHT, OR ON R O YALTY 

" Tbe only self �*-ct-E$+¥4fJ#1¥@& adjustab1fb no " . " "'- tie. Shoe Lace ever invented. Patented in 11 countrieEl. Liberal terms to the right parties. Write for particulars. J. B. HOOVER,Jerome, Ariz. 

ELECTRICAL APPARATUS REPRE· sen ted by Conventional Diagrams In Drawings.-Fifty diagrams showing the usual method of illustraling electrical apparatus in drawings. A labOr savinj,l paper. Contained in 8UPPPEMENT 1 1 06 .  Price 10 cents. For sale by  Munn & Co. and I'll I!ewsdealers. 

MODELS &: EXPER I MEN TA L  W O R K .  inventions deveJoped. Special Machinery. 
E. V. BAILLARD, Fox Bldg " Frank lin Square. New York. 

I INVENTIONS DEVELOPED I WALTER K, FREEMAN, M.E. Sproial machinery, electrical and cbemical apparatus made on short notice. Good accommodations for inventors. 4.03 E. 28d St., New York. 

N ational Su pply CO. , 8tl5 Broadway, N.Y. 
Model l\lakenl and Manufacturers of 
Patented Articles, N o,·eltles. etc.' 

M AT C H  M A C H I N E RY. 
BIG MONEY IN MATCHES. 

ne"t"e 'll\\:':!:q�WeLWmb���m��lnt'{F" t�ltN;ll'''n��\; a manager or 1 each any purchaser the business. 
F. W. MURPHY & BRO •• 

1118 Asbland Block, Chicago, 1II .. U. 8. A. 

ARMATURE WINDIN G, RIGHT AND Left Handed.-An important paper for all amateur.. 17 

��s�rtN�,�spri�eCl����r�� lo'i!!'i�Ct; ll���':t��.E:;''d all newsdealers. Send for catalo,o: ue. 
PA ltTll1S to Make quantltles of small wire swivels •. Address SAM .BRISTOW, Gen'al Delivery. Topeka. Kan. 
Are,lo�� lnb�'li�gkl�t ��t'8�� Model or Experimental 
WHAT WE DO-HOW WE DO IT will be sent t o  you o n  request. 

KNICKERIIOCKER MAClilNE WOUKS. Inc •• 
�-10-12 .Joliet!' Street, New York. 

FRE E C:;�llFe':,tn?(�.lJg�J.��Ctural, �cientiftc 
Prospectus for 1903 for "Architects' and BuUders' :lUagazine," monthly '2 a year. 

WM. T. COMSTOCK. Pub., 23 Vvarren St .. New Yor�. 

TO KEEP COOL 
"A Talkon House Fittingll." b y  a sanitary expert. Mr. Frederick �. LlLmb on .• Municipal Art." l\lr. F. Wellington Ruc 'stubl on "Sculpture for tbe Home." "llr. Charles M . .  Lehean on " Opportunities for Decorative Art." Mr. \VilUam Martin Aiken on the " liitv Arcbitect." Mr. Percy Grltten on H Small Hou8es." 

EDITORIAL A RTICLES PRINTS, :: �g:alrt����e:h� ';;��!!l� ��h:V�J���a���;::' " How the Architect Helps the Home.;' U How IIStar Ahsorlwnt Cotton Strainers," for strain-

BERKEFELD FILTER CO., 

. �  .. ,�., €XC;,��;; Water Motor Fan Cb� Cv,,�writ�r which makes 2,<nl revolutions a minute and tbrows a current of air as stron� as does an electric tan yet costs only 
tbe Housebolder Helps tbe House." ers, Star Milk Cooler Co . . . . . . . . . . . . . . . . . . .  736 

DEP AR TltIENTS " l'heGarden." liThe Household." H Santtation." u �{able Lore." U The City Hou�e." • .  Clvic LJet� terment." " Country Life." "Tbe Flnt." " Fire 
�������t ···:rii:a�i��ntr/alr.9,use.:: F��Pt���� 
u House 8uglZestions." " Wall Papers," "The Kit.cben." ··New Bl0ks." "Le�aJ Notes." " New Bundtn� Patents." .. Publishers' Department,'· 
The SCIENTIFIC AMERICAN BUILDl�G MONTHLY contains eacb n::.onth photographs and plans of dwelling houses, I{ardens. country estates and buildinSls of mod� erate prlCe. tOllether with a cover beautifully printed in tint. The illustrations flre an made from photog-rap bs 

��� :!f::;::�� ��r th�ep��f:r��naCJ�dTa.r: pr!�I�e�h1� accompany ·most of the illustrations presenf a. complere 
:b���U��l:a�fa::����t ���e�� :xiin�2���e�t:::ri�! tions accompany each illustration. The illu�trations inclUde photograpbs of exteriors, interiOrs and (1etaH�. views of gardens and ornamental adjuncts to the bouse. No �xpense Is spared to make this Magazine tbe leading 
rertOdical of its class and of the utmol;t practtcal value o its readers. '. 

For "ale by 

MUNN « CO., 361 B'way, New York City 
and all newsdealer!! 

"Star Can Rinspr ," for dairy plant equipment, Star Milk Cool�r Co . . . . . . . . . . . . . . . . . . . . . . . .  740 HStar Can "Tash Sinks," for dairy plant f'-qnip-ment, Star l\Iilk Coolpr Co . . . . . . . . . . . . . . . . .  744 "Star Mf'tal vVaAh Siuk with Rottlp RinsN'A," for wash sinks. Star Milk Cooler ('0 . . • . . . .  738 "Stnr Milk Collpcting VatA." for ri.tiry plnnt ('t]\llpmpnt. Star Mllk CoolN Co . . . . . . . . . . .  141 "StHr ·:\Iilk COOIf'I'8 and Tce ,Va t(>r Rf'ctions. " for milk coolers. Stllr Milk ('001<'1' Co . . . . .  131 "Star )Iillt R(>('(>ivinJ: Vats." for dairy plant <'qninmpnt, Star Milk Coolpr Co . . . . . . . . . . . . .  742 "Star Milk Trucks. I t for dairy plant f"quipmf'-ut, Star �mk Cool('r Co . . . . . . . . . . . . . . . . . . . . . . . .  743 "Star �anitary Dairy Apnaratns," for dairy plant equipment, Star Milk Cooler Co . . . . . . .  73!l 

I A printpd copy of tbe specification and drnwln;! 'I' of any patent in the forC'going list, or any patpBt in print isslIcd since 1863, win be fnrnishpd from I this office for 10 cents, provided ttl' namp anll numher of the patpllt dpslred and the date hp I �ivC'n. Address Munn & Co., 361 Broadway, New York. 
ve���r�d��� ��;e�:s th�i�v��r.o� ���nd4nh�h��o��= ; going list. For terms and further particulars address Munn ., Co.. 361 Broadway. New Yorl!. 

$2.50 

I J.!! Barclay SI.. NEW YORK 

1 24 La Sal le St., CHICAGO 

38 Bromfield St.. BOSTON 

8 1 7  Wyandotte St., 
KANSAS CITY, MO 

209 North 9th SI.. 
ST. LOUIS, MO. 

536 California St .. 
S A N  FRANCISCO. CAL 

AEOLICRAFT Model Yacht 
S,ails o n  a tight wire ; goes nbout automRhcally a t  
en�h end; keeps in mOlion !ls Ion,: as the winrl blows. 

The Latest Outdoor Sport. 
Fasl'inntln2' t.o old and young. BeautifuUy made. 

Single. 12.00 ; Pslr, for racine. 14.50, expref!l� prepaid. 
Senrl for rltlscriptivt! booklet No. 9, free. 

F U >\ N KI,IN MODEl, SIIOP, 

I'1H W. :.UI't Street, NEW YORK CtTY. 

© 1903 SCIENTIFIC AMERICAN, INC. 

51.50 
It can be attached to any spigot direct. or connected by rubber hose alld attached to wall in same or anotper 

f:��d ��ilr R.&�si:� fl :�i�ghe�vi�n31��;!1��ult:: guires but low prm1!sure. t he motor bein� fed through a I-Hi�incb bole. Runs smoothly, withont. noise or annoy ... ance -e1:Sf)ecially desirable for the sjckroom. Cannot get out of order. 
Price Complete $ 1 .50 Booklet Free 

Good A2ents Wanted to sell the Water Motor Fan tQ the thou8an�. wbo have been waiting for a perfect f .... ! a.t a low price. 
I DELAWARE RUBBER CO., Dept. 1 07, 

6 3 1  Market Street. Philadelphia. Pa. 



The te�t of a motor is its effichmcy-its ac
tual, not its e�timated horBE' power. Motor 
efficiency is only one of the Rambler point,s 
of excellence. 
Our illustrated catalogue tells of others. 
Let us send you a copy. 

Thos. B. 
fienosha .. 

Jeffery al. 
Wis., U. S. 

THE INTERNATIONAl, 
KEROSENE OIL ENGINE 
isthe most simple, compact and power
fu1 ever constructed tor practIcal pur
poses . Needs less attention. is less lia
bie to get out of order and IS cbeaper 
tv run th:in any engine manufactured. 
�imple. durable. economical and relia
ble. �ottling but ordinary Kerosene 
Oil required to run it. 8afe and easily 
operated. 

International Power Veh icle Co., 
STAMFORD, CON:i. 

Co. 
A. 

n�(TRI( 
TRAVn�RS 

('rane Book M 
if you write 

PAWI,ING & HARNISCHFEGER 
16� Clinton St., lUilwaukee, Wis. 

Any stenographer can easily 
save twice her vacation time 
in a year by using 

7She Stnith 

Premier 
Typewriter 

in preference to any other. 

It saves time 

In operating the machine. 
In putting in and taking out 

work. 
In making corrections. 
In cleaning type and hands. 

Who pays for this time 1 
Better send to.day for our little 
book which explaIns typewriter 
truths you ought to know. 

The Smith Premier 
Typewriter Co. 

287 Broadway, New York 

Scientific American. 

Lateh, gatt:', G. W. Merker . . . . . . . . . . . . . . . .  . 
Lathp dil' ht'ad, R. M. Nuttall . . . . . . . . . . . . . . 
Li'athel' drf'ssing machine, H. C. Lavington . .  Lt·tto· shppt and return shf'f't, combined, R. R. I.ll "'SOli • • . • • • • • • • • • • • • • • • • • • • • • • • • •  Life belt, J!'. W. Kern . . . . . . . . . . . . . . . . . . . . .  . 
Life belt, pneumatic, J. A. Malmqvist. . .  . Light controller, time, E. Newman . . . . . . . . .  . Line lock, J. Simmons . . . . . . . . . . . . . . . . . . .  . 
Liquid transfer apparatus, B. Ready . . . . . . . . Loading apparatus, F. R Metosh . . . . . . . . . . . Loading machine, J. E. Jones . . . . . . . . . . . . . .  . Lock. See Line lock. 

731, 199 
731,121 
730,931 

730,93� 
7�1,OG8 1 
7:n ,314 
7:n,2U8 1 
731,:127 
7:n,071 
730,:n6 -
731,371 

Lock, .T. Pellington . . . . . . . . . . . . . . . . . . . . . . . .  7;n ,��17 
Locking washer, W. J. Cook . . . . . . . . . . . . . . . .  7ad,��iJ Loom, H. Lindsay . . . . . . . . . . . . . . . . . . . . . . . .  7:n , 11� 
Loom, J. C. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . 731,274 
Loom, lappet, C. A. Littlefield . . . . . . . . . . . . . . 7:1 1 ,:177 
Loom picker stick check, T. E. Norman . . . . 7:n , 120 I Loom protector mt'chanism, E. S. Stimpson. 7:n,a91 
Loom warp beans, journal bf'aring for, O. L. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7:n , 1 23 Mail-bag catcher and delivprpr, C. H. !Ia\\,- ! kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7:11 , 1 80 Mail box, S. A. Jom"s . . . . . . . . . . . . . . . . . . . . . .  731,372 
Mail box, rural, MackNlzie & Pf'nse . . . . . . . .  7:31 ,OG1 

MY AlUBI'l'ION 
is to become an 

I LLUSTRATOR 
Wecan assist anyone to realize his am bitions. "Struggles \Vith the World" is the name 
��ea ;�:ro��������li�f �Il!� and women. This '2-page Look is free. It .'Ihows yon 
�����ur!�g iu�e

�:��i'o�� 
Ad.-Wrlter, Journal
IMt, P r o o fr e a d e r ,  
Jlookkeeper, So t e n o
Kl"llpher, Electric' an. 
Electrical .fo:nglneer, 
etc. l\lention the profession 
��W!�C�Iioi�(���d!��I����,<t lIaLle information pertainiug thereto. 

(;orre/ilpondeu(>e 
f lI;.UtUtt� of ,\merh'll H,·x li'l9, S':l"an�!)n. 

Mail conveyancp, rural routt', .T. H. Gross . . 730, nOD GASOLINE AUTOMOBILES. - VALU-�lap, J. F. MaYl's . . . . . . . . . . . . . . . . . . . . . . . . .  7:liJ,D42 Mpasul"f', tailor's, Fairbanks & Ililipy . . . . 730,894 
Mpehanical movt'mt'nt, G. Holliday . . . . . . . .  7;�{ ),D15 Mt'chanical movf'ment, A. Plagman . . . . . . . .  7aO,!lG1 Mpchanical movempnt, 1\1. Burton 7:n,277 
Mf'chanical movpment, .T. I;'. Coolpy . . . . . . . .  7:n,2S:� Mf'(licinc wrapping film, M. I(obayashi. . . . .  7aO,H2G :\I(>tal-pouring machiIw, W. S. Mathf'l· . . . . .  731,062 Metal sbears, T. �'. Lippengood . . . . . . . . . . 7:n,312 Metal working appliancC', J. P. Johnson . . . .  731,305 
Mt'tals from ores, apparatus for extracting, O. A. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . .  731,169 l\If'tals, uniting, A. Dick . . . . . . . . . . . . . . . . . . 731,100 
Metallic oxids, apparatus for making, M. 

J ae,Jhi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731,055 Milk product and making samt', J. W. Dowll'1' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,88S 
Molding hollow articlps, mC'ans and appar-atus for, C. IiulJl'r . . . . . . . . . . . . . . . . . . . . .  7:1 1 , :l67 Molding machinp, F. W. Hastings . . . . . . . . . 7:n,:�G{) 
Mop wringer, E. Chaqupttt> . . . . . . . . . . . . . . . . 7:n ,oDS Mowing machine attachmpnt, Middh,ton & Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,D48 
Multispindle machhlP, automatic, Ij'. 1\1. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Music lpaf turnN', IIutehinson & McNeil' . .  ll\1sic pocket, portable sht'et, F. W. Parkin Music roll, F. R. Wyckoff . . . . . . . . . . . . . . . .  . 
Music shf'et spool, automatically adjustable, 

7:WtSH2 
7;n , I �O 
7:11,214 
731,008 

P. Wuest, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  731,261 Musical instrument, P. WUf'st, Jr . . . . . . . . . .  731,262 
Neck and ear muffiN', combined, J. C. Scott 731,135 Nozzle, spray, A. J. l(oegler . . . . . . . . . . . . . . 730,927 Nut and washer, vehicle spindle cap, G. Martien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . nl , 1 96 Nut lock, H. A. House . . . . . . . . . . . . . . . . . . . . .  731,366 
Oil burner, R. G. SpePl' . . . . . . . . . . . . . . . . . . .  731,078 Oil burner, �'. Saffell . . . . . . . . . . . . . . . . . . . . . . . 731,133 
Oil burner, W. H. Wafer . . . .  _ . . . . . . . . . . . . .  731 ,397 Opera glass, Riglander & Blank . . . . . . . . . . .  730,972 Ordnance :tiring attachment, G. Gerdom . . . .  731,403 Organ stop-actions, adjustable thumb-board for combination, C. Stollewerk . . . . . . . .  . Overs{'aming machine, J. M. Merrow . . . . .  . Package, original, H. W. Pap£" . . . . . . . . . . .  . Packing, C. R Rush . . . . . . . . . . . . . . . . . . . . .  . Packing box, W. Berryman . . . . . . . . . . . . . . .  . Packing rod, J. S. Klein . . . . . . . . . . . . . . . . .  . Packing rod, H. A. Howe . . . . . . . . . . . . . . . . .  . 
Painting machine for vehicle whepls, pte., 

7:)1 ,080 
7:l0,!H4 
nO,D60 
7:11,228 
7:11,156 
7:10,925 
7:n,304 

.T. Kraft, et al. . . . . . . . . . . . . . . . . . . . . . . . 731,09D Paptr box covering machinf', R. A. Thomp-son . . . . . . . . . . . . . .  .- . . . . . . . . . . . . . . . . . . . .  731,140 Paper cutters, clamp coupling device for automatic, C. Seybold . . . . . . . . . . . . . . . . . . 731,232 
.Paper cutting and folding machinp, S. D. Rutb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 730,974 Paper server and paper package thN·efor, . .  toilet, S. Wbeeler . . . . . . . . . . . . . . . . . . . . .  730,D97 
Pasteuriz(�r, W. J. Ruff . . . . . . . . . . . . . . . . . . . . 731,131 Pattern plate for folding and marking gar-ment sections, P. J. Menahan . . . . . . . . . .  731,413 

able illustrated articles on the above subject containing 
���J�:��E�� ��s�i'i'if����7

e
6'.

i
��9'N'��gn:�

i
ri� 

Price 10 cents each. For sale by MUnn & Co, and all 
newsdealers. 

AUTOMOBILES new sec-
ond-hand Autos and Motor L'ycles. ;\U makes 

and �tyles. If interested write for Automobil4: l.."utulo(lUe. 
MEAD OYOLE OOMPANY� I�,�:�!��iL> 

THE ELECTRIC HEATER.-A VALU� 

You r 
Own Gas 

for cooking with the 

KHOTAL 

Blue Flame Kerosene 
oil Stove. No wicks, 
no odor. and no 
smoke. Gives twict. 
the heat at less than 
half the cost of gas. 

Price $3.75 

S end for CatalO{1Ue 

T H E  K H O T AL B U R N E R  C O . 

197 Fulton St., New York 
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Watch Out ! 
if you want to get what you are pay. 
ing your good money for-and buy 
none but Real Gold Watches with 
either of these stamps on the inner 
surface of the cases. 

These are 
tbe 

Trade Marks 
of 

"Accurate-to-the-Second" 

the only complete high-grade watch; 
case and movements made and 
fitted in our mammoth factories. 

You can learn all about the Copyrighted 
names which are engraved on the move
ments ifyou 

Send for our fre� booklet, 
" Tke Care of a Watch: 

Dueber-Hampden Watch Works, 
56 South .5t •• Canton, Ohio. 

Moving Picture Demonstrations 
Have you a new device 'that requires an expen�ive 

demonstration to make a sale? Why not let us take a 
moving picture of it to be shown in our little 

Canvassing Mutoscope 
It's a wonderful salesman and a f!'reat Baving. 

Write jor full particulars and booklet. 
AMERICAN MUTOSCOPE & BIOGRAPH CO., 

11 East 14th Street. New York. 

Pf'dal attachment, A. J. Hamme . . . . . . . . . . . .  7:n , :mS Pf,troleum burner, J. Frick . . . . . . . . . . . . . . . .  7:n ,170 Photographic lens system, E. Lohmann . . . .  7iW,937 Photographic printing frame, G. F. Fraley . .  731 , 1 02 Photographic printing machine, H. Casler . . 731 ,282 

The OLDSMOBILE 
Piano action, upright, E. Bornhoeft . . . . . . . .  7:W,866 Piano, automatic, P. Welin . . . . . . . . . . . . . . . .  7:n ,089 I Pip plate or bake pan, etc., M. Thorne . . . .  731,417 Pigment and making same, W. J. Arm-bruster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731, 15� Pigments, making, W. J. Armhruster . . . . . .  731,152 , Pipe cleaner, J. C. Kuhlman . . . . . . . . . . . . . .  731 , 1 90 j 
Pipe cutter and vise, W. G. Wilson . . . . . . . . 731,257 Pipe-joint and stuffinghox, SphN'ical, Board-man & Jacksoll . . . . . . . . . . . . . . . . . . . . . . . .  731 , 159 Pipe or hose coupling, C. W. Martin . . . . . . . 731,379 Pipe union, L. H. Flory . . . . . . . . . . . . . . . . . . . 731,O:n 

.. The Be .. t Thing on Wheel ....  
Price 1$650. 

T h e  style 0 ft b e  OLDSMOBILE i s  unique-tbe same Indivldu· 
ality evidenced in its graceful appearance is shown by the 
distinct mechanical features of its construction. 
Write for Illustrated Book to Dept. 21. 
OLDS MOTOR WORKS. - DETROIT, MICH. 

Factories : DETROIT and LANSING. 

Planer or shaper tool, A. Ryden . . . . . . . . . . . .  731, 388 W· (I th W· L th Planter, S. B .  Swilling . . . . . . . . . . . . . . . . . . . .  nl,24� Ire 0 , Ire a , Planter, corn, P. T. J. Monson . . . . . . . . . . . .  730,950 Scientific ADlerican Planter, corn, W. S. Graham . . . . . . . . . . . . . .  731 ,355 Plaster package, F. F. Hawkins . . . . . . . . . .  7�O,911 EI · II W Id d Plastic material, manufacture of ornamental ectrlca. y e e articles from, J. F. Wbitman . . . . . . . . . . 731 ,254 -
Playing ball, C. B. Elliott . . . . . . . . . . . . . . . .  731,026 
Playing ball, A. E. Barnbart. . . . . . . . . . . . . . 731,154 W· b . Plow, E. A. Brooks . . . . . . . . . . . . . . . . . . . . . . . .  731,017 i Ire Fa. rlcs Plow, w. L. Paul. . . . . . . . . . . . . . . . . . . . . . . . .  731,067 1' Plow, T. H. Harris . . . . . . . . . . . . . . . . . . . . . . . .  731,359 ______________ _ Plow, disk, Harrison & Hinch . . . . . . . . . . . .  731,179 ���i'. ��\al���c:po�t. Gray . . . . . . . . . . . . . . . .  731,177 

and Perforated Metal Jlin�� 
Power translating device, W. 0. Worth . . . .  731,007 1876-1902 
Power transmitting mechanism, I. Lehman Manufactured by 

730,935, 730,936 
Printing device, rolled wrapping paper, E. CLINTON WIRE CLOTH COM PANY, CLINTON . MASS. 

Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731 ,256 BOSTON NEW YORK CHICAGO SAN FRANCISCO Papers 15,000 Valuable 
Printing machine delivery mechanism, R. C. Annand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,857 
Printing, preparing metals or alloys for lithographic, O. C. Strecker . . . . . . . . . . . .  731,082 Printing press delivery apparatus, W. Even-spn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,892 
Printing pre-ss paper cutting and feeding device, W. Scott . . . . . . . . . . . . . . . . . . . . . . .  730,976 
Propf'ller, vessel, B. Charles . . . . . . . . . . . . . . .  731,020 Protractor, molding-kniff', A. F. Nye . . . . . .  731,066 
Pruning implement, W. T. Woodyard . . . . . .  731,147 Pump, A. Dellanna . . . . . . . . . . . . . . . . . . . . . . . . 731,288 
Pump, auto�natic duplex stpam, A Jack . . . .  730,917 Pump, centrifugal, E. W. Brooks . . . . . . . . . . 731,095 Pumping system, J. G. Steiner . . . . . . . . . . . .  731.241 
Purse or pouch, J. P. Luther . . . . . . . . . . . . . . .  73(378 Racf'-starter, A. J. Escude . . . . . . . . . . . . . . . . 731,347 Rail jOint, G. Gow . . . . . . . . . . . . . . . . . . . . . . n l ,  176 Rail joint, J. P. Heuer . . . . . . . . . . . . . . . . . . . .  731,181 
Railway automatic signaling apparatus, J. 

Goldswortby . . . . . . . . . . . . . . . . . . . . . . . . . . nl , 1 08 One, Two, Tbree, �'our Cylinder Motors RaHway construction, P. DlRlwald . . . . . . . . . .  nl ,2!l2 4 
to 

1 6 II. 
P Rallway, electric, W. 1\1. Brown . . . . . . . . . . . nO,86!l A U TOMOBILE & MARINE Railway rail, J. G. Wpntzf'll . . . . . . . . . . . . . . 731,25.� Railway rails, joining or connt'cting, KophlN' 

& Milde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nO,928 
Railway switch adjustable bridle rod, Law-ler & Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . 730,932 Railway tie and means for connecting the rails thf'reto, mf'tal, Smith & McKee . .  7�1 ,2H8 Railway track sand guard, J. P. Newell . . . .  7�1 .�20 Ram, bydraulic, H .  Culpan . . . . . . . . . . . . . . . .  731 ,285 
Razor, safety, H. Wilcox . . . . . . . . . . . . . . . . . .  7�1,0!}0 Razor strop, G. C. Blasdell . . . . . . . . . . . . . . . . . 731,402 Reaping, mowing, or binding ma-chine fin-ger, R. Cresswell . . . . . . . . . . . . . . . . . . . . . . 731 ,344 Recf'pta<.>lf', transportation or storage, R. C. Andersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731,150 Refipctor for hpad, sf'arch, or other lights, 

H. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . n1,084 Resistance set, E. F. Nortbrup . . . . 731,209, nl,210 Revolving scref'n, V. W. Mason, Jr . . . . . . . . .  7�1,315 
Ring framf' spindle, T. E. Lf'igb . . . . . . . . . .  731 , 1 1 1  Rivf'ting machine, M. W. Wilkins . . . . . . . . 731 ,399 Roasting furna cp, muffif', F. MeYf'r. . . . . . . .  731 , 1 1 4  ROOfing, mf'tallic, Armstrong & Morton . . . .  7 � 1  ,264 Rotary engine, J. C. Beckfiela . . . . . . . . . . . . . . 731 , 1 55 Rotary explosivf' engine, R. CumIling . . . . 731,286 Rotary stf'am f'xplosive engine, D. P. Fu-

qua, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7H1 , 1 04 
Roving can, E. Andrews . . . . . . . . . . . . . • . . . . . .  731,151 

(Continued on pa{le 49.1.) 

A Two-Cycle Motor that meets the 
most exacting requirements. 
An every day, long distance motor. 
Man ufacturers should investigate. 
LACKAWANNA MOTOR COMPANY 
145.1 Niagara St , BUFF AJ.O. N. Y. 

© 1903 SCIENTIFIC AMERICAN, INC. 

JUST PUBLISHED. 

A LARGE edition of this new cata
logue now ready for distribution . 
Thousands of new papers are 

listed in it, bringing it up to date. Sixty 
three-column pages. Copies will be 
mailed free to any address in the world 
on receipt of request. All Supplements 
listed in catalogue can be supplied for 
ten cents each. 

M U N N  &. CO., 
Publishers, 361 Broadway, New York. 

The Waterless Knox 
S I M P L I C ITY 

R E L I A B I L ITY 
C O N V E N I E N C E  

Tbe success of onr patent air cooling system has been tborough· 
ly demonstrated in years of use. 

Many details improved in 1003 car. Catalogue on application. 

. . KNOX AUTOMOBILE CO., 
I Main Office and Works, SPRINGFIELD, MASS. 

NEW YORK AGENCy :-R M. Davis, 146West39th !'It. 
BOSTON AGENCY :-Reed-Underbill Co .. 41 Stanhope St. 
SAN FRANCISCO AGENCY:-Nat') AutomObile and Mfrs. Co. 

26 Fremont St. 
PHILADELPHIA & PITTSBURGH AGENCIES :-Banker Br08. Co .. 
CHICAGO AGENCY :-A. C. Banker, MJ6 Wahash Ave. 
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.. Having used Williams' Shaving Soap for years, 
I can especially recommend it to those who have a 
tender or sensitive skin, as after shaving I do not notice 
the ' burning sensations ' that other soaps cause." 

Sold i nth./o-rm 0/ Shaving Sti�k8. SIwM.ng TahlU3 and SIuJ"ling C1'ULm 
th'r'OltgllOut th� WQ1'ld 

THE J. B. WILLIAMS CO., <JIastonbury, Conn., U. S.A. 

.. The t r u t  h f 

t h e  wh o l e  trut " 
and n o t fi in g  b u t  

t h e  t ru t h " 
in  t i me t e ll i n g  m e a n J'  
t h e  t i  m e  fl.J tol d by t he 

L L G I N  
VV'A T C H 

Every Elgin Watch is fully guaranteed. All jewelers 
have Elgin Watches. "Timemakers and Timekeepers, " an 
illustrated history of the watch, sent free upon request to 

ELG I N  NATIONAL WATCH Co. , ELGIN, ILLINOIS. 

IN VES TORS WE L L· DRILLING 
Machines 

Over70 sizes and styles, for drilling either deep or l!lhallow wells in any kind of soil or rock. Mounted on wheels or on sills. With engines or norse powers. Strong. simple and durable. Any mechanic can operate them easily. Send for catalog. 

desiring to realize the Large Interest and Profits possible in legitimate Mining, Oil, Timber & Smelter Investments and Dividend-paying Industrial Stocks, listed and unlisted. should send tor our Booklets, giving full information, IDailed free. 

WILLIAIUS BROS., Ithaca, N. Y. 
DOUGLAS, LACEY & CO. Bankers '& Brokers, 66 Broadway. New York 

Our Publications on 

M A R C O N I  
W I R E L E S S  

Rule or seale, universal fraction, W. Ii", Lea vell . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . .  731,311 
Ruling Illaehine, A. Keach . • • • • • • • • • • . • • • • •  730,923 Safe, dOlllestie, 1\1. M. Enders • • • • • • • • . . • • • •  731,027 Salt box, animal, U. Heater . . . . . . . . . . . . . . . . 730,912 Sand guard, E. L. Degree . . . . . . . . . . . . . . . . . . 731,345 Sandal strap turning machine, A. H. Hig-gins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Sash bolder, L. T. Wever . . . . . . . . . . . . . . . . .  . Sash lock, A. E. Ayer . . . . . . . . . . . . . . . . . . . . . •  Sash lock, J. D. Miller . . . . . . . . . . . . . . . . . . .  . Sa w, buck, C. T. Redfield . . . . . • • • . . . . . . . . . .  
Screen. See Revolving screen. 

731,182 730,996 731,266 731,317 731,324 
Sectional boiler, E. M. Fancher . . . . . . . . . . . . 730,895 Seeding machine, C. N. E. Gray . . . . . . . . . . . .  730,908 Seeding machine, broadcast, C. N. E. Gray . .  7311404 Sewing machine feed, J. M. Merrow . . . . .  � 730,94G Sewing machine trimming device, J. M. Mer-row . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  730,946 Sewing machine trimming mechanism, J. M. Merro\v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shaft coupling, angle, S. W. Robinson . . . . .  . Hharpener, disk, T. 1tf. Anderson . . . . . . . . . . .  . Shal'()Pl1ing device for moving knife blades, 

730,947 731,225 731,263 
Quigley & Gay . . . . . . . . . . . . . . . . . . . . . . . .  731,127 

Sharpening machine, drill, J. Retallack . . . .  731,222 Hheet metal cutting machine, Chambers & Bullard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Shelving, G. W. Sues . . . . . . . . . . . . . . . . . . . . .  . .  Shirt, C. Uebel . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Shirt waist, J. �I. Ide . . . . . . . . . . . . . . . . . . . .  . Shoe, leather, H. C. Jenney . . . . . . . . . . . . . . . •  Shutter or door, rolling steel, J. H. Swear-inger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Sign, automatic door, M. H. Richardson . . .  . Skirt, riding, M. Weingarten . • . . . • . . . . . . . .  Slicers, self-feeder for fruit or vegetaule, 

730,874 730,984 731,418 731,369 730,919 
731,328 731,129 731,250 

S. J. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . .  731,��!l Smoke consumer, J. M. Kersey . . . . . . . . . . . .  731,H7a Smoke consuming apparatus for furnaces or boilers, C. G. Bracklow, et aI. . . . . . . . . . 731,Olti Smoke stack, reversiulp, S. T. Walton . . . . . .  731,248 Hmoke stacks, derrick for raising, J. G .  Steinpr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Snap hook, W. Cooper . . . . . . . . . . . . . . . . . . . .  . Snap hook, C. W. Carter . . . . . . . . . . . . . . . . .  . Snow plow, C. L. Wyckoff . . . . . . . . . . . . . . . . .  . Speed indicator, l\1. R. Hutchison . . . . . . . . .  . Spike puller, W. Scott. . . . . . . . . . . . . . . . . . .  . Spinning and twisting machine, combined, 

731,079 
731,023 731 ,162 731,419 7:n ,368 n l , OH 

E. E. Bradley . . . . . . . . . . . . . . . . . . . . . . . .  731,272 Spinning machiuery yarn controller, S. Schackleton . . . . . . . . . . . . . . . . . . . . . . . . . . . 731 ,409 Sprayer, hand, A. O. Frf'eman . . . . . . . . . . . .  731,033 
Stamp, portable band, II. E. & H. S. Rey-nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,968 Stamping machine, F. H. Rickards . . . . . . . .  730,970 Starching machine, W. Hess, Jr . . . . . . . . . . . .  731,050 Steam engine, compound reciprocating, W. 

L. Cassaday . . . . . . . . . . . . . . . . . . . . . . . . . .  730,873 Steering and retarding mechanism, barge, 1. H. Lan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731,110 Step joint, G.  A. Weber . . . . . . . . . . . . . . . . . . . .  7:�,990 
Stereoscopic apparatus, W. K. Dickson . . . . . .  731,405 Stirrup, Treas & KillZy . . . . . . . . . . . . . . . . . . . .  731,396 Stone dressing machine, T. Gallagher . . . . . .  731,297 Stopper extractor, S. Clubb . . . . . . . . . . . . . . . . .  7:W,878 Stove air heating attachment, D. H. Rickl'r<i 7:n,22� Stove, gas, M. B. McCleery . . . . . . . . . . . . . . . .  731 ,20:1 
Stovepipe thimble, J. S. Brown . . . . . . . . . . . . .  7:n,:1:J6 Striking bag support, J. F. Maynard . . . . . . . .  7:]0,94;) Surgical appliance, L. G. Tandy . . . . . . . . . .  7�1 ,1)83 Tack driver, G. W. Wells . . . . . . . . . . . . . . . . . .  7:JO,995 Telegraph instrument, M. Armstrong . . . . . .  730,8G8 Telephone circuit, F. W. Sorg . . . . . . . . . . . . . .  7:l1,Zl9 Tt'lpphone system, electriC, H. D. CurriN' . .  7:n ,166 
Tl'll-"scope, G. Fecker . . . . . . . . . . . . . . . . . . . . . . .  7;n,101 Tent, sanitary, S. A. McIntyre . . . . . . . . . . . .  7;.H,:nU Thpatrical stage, H. W. Bishop . . . . . . . . . . . .  7:11 ,094 Tlwrmocau ... er, L. Wirsching . . . . . . . . . . . . . .  7:n ,OM 
Tilp, tloor or wall, L. R. Blackmore . . . . . .  731,158 Tire hosf' coupling, pneumatic, C. G. Eshf'l-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  73 I, a48 Tohaeco-cutting machinf', M. Himoff . . . . . . . .  731,183 Tohacco prizf' machiuf', plu�, R. M. Vaugh-an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Towl'l-rack, H. E. Conant . . . . . . . . . . . . . . . . .  . rro�', (). O. Hills . . . . . . . . . . . . . . . . • . . . . . . . . . .  Toy, O. 11� . Hale . . . . . . . . . . . . . . . . . . . . . . . . .  . Toy boat, A. M. Royse . . . . . . . . . . . . . . . . . . .  . Track gagf', A. M. Carlsen . . . . . . . . . . . . . . . . Track switch and hlock signal, com hinl'd, 

731, 144 n l , a4� 731,Oul n l ,2!l!l nl,227 7:n ,097 
H. Hollis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731,301 

Traction increasing apparatus, plectromag-

Valuable Books ! 
� � �  1902 EDIT lON 

All the World's Fighting Ships 
By FRED T. JANE 

Author of the Naval War Game (Kriegspiel) 
Used as a text-bock in European navies. The only absolutely correct and complete work of the kind published. 

394 Paues. Over 3,000 Illustrations. Oblong Quarto. Oloth, 
Price 8�.00, post free 

REVISED and ENJ.ARGED EDITION 

The Scientific American 

t" &10 oed i il ��:::.�::� 
15.000 Receipts. 734 Pages. 

Price. $�.OO ill Cloth. $6.00 in Sheep. 86.�O 
ill Half Morocco. Post Free. 

'J1his work has been revised and enlarged, 
900 New Formulas. 

The work is so arranged as to be of use not only to the speCialist, but to the 
�eneral reader. It should 
���ee �n� I ��: kBiho�.verI circular containing f u l l  
Table o f  Contents will be sent on application. Those who already h ave 
tb e Cyclopedia may obtian the 

1901 APPENDlX. 
Price, bound in cloth. 11.00 postpaid. 

TWENTY·THIRD EDITION 

EXPERIMENTAL SCIENCE. 
B y  GEORGE n. HOPKINS 

Revised and a,..atly Enla,·ged. 2 Octavo V olurnes. 1,100 
Pages. 000 Illustrat ions. r,loth Bound, Postpaid, ..,.00. Hal! Morocco, Postpaid. $7.00. Or 

Volumes Sotd Separately : Cloth. �.OO 
pe'l' Yolume ; Half Morocco, 

$4.00 per Votume. 
EXPERIMEN1'AL SCIENCE is so well known to many of OUl' readers that it is hardly necessary now to give a description of this work. Mr. Hopkins decic ed some months ago that it would be uecessary to prepare a new edition of this work in order that the ma.ny wonderful discoveries of modern times might be fully described in its palles. Since the last edItion was published, w o n  d e r f ul developments ill wireless teJegraphy, for example, ha ve been made. it was necessary. therefore, that a good deal of new matter �hould be added to the work in order to make it thor-

��C�1i�'6t:��l�' J�� some 200 pages ba ve been added. On account of the increased size of the work, it bas been necessary to divide it into two volumes, handsomely bound in buckram. 
IlPtiC, A. A. Honey . . . . . . . . . . . . . .  731 ,364, 731 ,365 A Complete ElectrI·cal LI·brary. 'rrain controlling apparatus, automatic, C. Bergmann . . . . ... . . . . . . . . . . . . . . . . . . . . . . 731,013 Tramway, vf'hiclf', W . •  T. Newman . . . . . . . . . . 731,119 

i Troll!'y arm, J. T. Cousins . . . . . . . . . . . . . . . .  731,284 An inexpensive library TrUCk, automatic swing whf'el car, J. C. of the best hooks on Hoshor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731,oti3 Electricity. Put up in a Truck, railway car, H. R. Kpithlf'y . . . . . . . . 731,OG7 neat  f o l d i n g  twx. as 
Truss, Tin-ill & De Bevoisf' . . . . . . . . . . . . . . . .  731,141 shown in cut. )1'or the 
'rumbling mill or barrel, J. W. Fullpr . . . .  730,900 �grtes�to��et�:�\��iri��1 rrunnpling, J. C .  Mef'm . . . . . . . . . . . . . . . . . . . .  731,19S e ng i 11 ee r ,  schools and 

in telligent, I :���.�����:: ���a!�h}�js���Pf .' .' .' .' .. ' .' .'.' .' :73(),982', +�k���{ E�����:S f�����ing ftve 

��g:�:�:ir�g Ch���hr�e I. c;�hJCh;�ltJft;g . 'p'l�'t��', 730,B7G Arithmetic of Electricity 
WE KNOW-That the American Newspaper reader is an 

reasoning and reasonable hnman being. G. W. Singleton . . . . . . . . . . . . . . . . . . . . . .  nl ,07G 138 pages, . . . $1.00 
WE BELl E VE-That he is willing to acquire 

through the medium of an advertisement, if 
. know ledge, even 
facts are plainly, 

TYP��T�\nl;erm����I�� . ��l����:i.n.� .�:t.:�e.J:�.e.n.t: 731,.186 ��;:h� :'o.y ��k�nll� 
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