
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. Need s 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 type w riter 
truths you ought to know. 

The Smith Premier 
Typewriter Co. 

287 Broadway, N e w  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 .............. 7:11,: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,123 
Mail-bag catcher and delivprpr, C. H. !Ia\\,- ! 

kins . . ................................ 7:11,180 
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 real
ize his am bitions. "Struggles 
\Vith the World" is the name 
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o
��������
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and women. This '2-page 
Look is free. It .'Ihows yon 

�����
ur

!�g iu�e
�:��i'o�� 

Ad.-Wrlter, Journal
IMt , Pro ofreade r ,  
Jlookkeeper, Soteno
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. 

Jae,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 .. . . . .... .. . . . . . . .. . .  7:11,: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,196 
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 contain ing 
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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� 

Your 
Own Gas 

for cooking with the 

KHOTAL 

Bl u e  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 

TH E K H O T AL BURNER CO. 

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
mentsifyou 

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 a n d  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 .. 731,102 
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 . ... . . . . . . . . . .  731,190 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. 
The style 0 ft be OLDSMOBILE is 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
:p

o�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 . ..... ... ... ... ... .... nl, 176 
Rail joint, J. P. Heuer . . . . .. . . . . .... .. ... .  731,181 
Railway automatic signaling apparatus, J. 

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

16 II. 
P Rallway, electric, W. 1\1. Brown ......... .. nO,86!l 

AUTOMOBILE & 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 .. . . . . . . . .  731,111 
Rivf'ting machine, M. W. Wilkins . . .. .. .. 731,399 
Roasting furna cp, muffif', F. MeYf'r ........ 731,114 
ROOfing, mf'tallic, Armstrong & Morton .. . .  7�1 ,264 
Rotary engine, J. C. Beckfiela ...... .... . . .. 731,155 
Rotary explosivf' engine, R. CumIling .. .. 731,286 
Rotary stf'am f'xplosive engine, D. P. Fu-

qua, Sr . .. ............ .... . . . . . . . . .. .. 7H1,104 
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 shoul d investi gate. 

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. 

MUNN &. CO., 
Publishers, 361 Broadway, New York. 

The Waterless Knox 
SIMPLICITY 

RELIABILITY 
CONVENIENCE 

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 & PITT SBURGH AGENCIES :-Banker Br08. Co .. 
CHICAGO AGENCY:-A. C. Banker, MJ6 Wahash Ave. 
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