
ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELECa 

TRICAL ENGINEER?" 
We tt"ach Electrkal Engineeriug, Electnc Lightinf'!,', 

Electric RaIlways, Mechanical Engineenng,Steam Engi­
neering, Mechanical Drawing, at your home by mall. 
Iustitute indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTI'l'UTE, 

Dept. A. 240-242 W. 23d St. New York. 

LEA.RN PROOFREA.DING. 
If you possess a bir education, why not utilize it at a genteel 

and uncrowded profession Vaying $15 to $:15 weekly ? Situations 
alw3,rs obtainable. We are the original instructors by mail. 
HOME CORRESPONDENCE SCHOOL; Philadelphia 

COPIES WHILE YOU WRITE. 
Simplest and be<;t. Al w3yS ready, 
use any pen and paper. ;\.Qpress 
and no trouble. Prevtluts costly 
mistak£s. Samples of work ana 
endorsements FREE. 

AGEN'TS WANTED. 
I'ERSIIING & CO •• 

132 Michigan St., South Bend, Ind. 

AN ENGINEER'S LIBRARY. 
An absoluT,e Encycwpredia for Enllineers or for Steam Users, Electricians, Firemen and Machinists, is the 

HANDBOOK ON ENGINEERING. 
By HENRY C. TULLEY. 

'!lbird edition, enlarged and revised, 5,000 copies, now ready. Sent anywhere on receipt ot price, $3 ;)0-money back if dissatisfied. 900 pages. 400 fine illustra­tions, Thoroughly reliable and practical Handsomely bound in leather and Ilil t. Pocket-book form. 
II. C. TULLEY & CO .• 

1060 Wainwright Bldg., St. I ... ouis, Mo., U. S. A. 

A Handy Book 
To Ha.ve 

Catalogue 

It is illustrated throughout and de­scribe.'! and prices Tools. 704 pages, 6�x 
#2 ins. 'rhe latest edition, with dis­count sheet hy mail for 25 cents. 

MONTGOMERY & CO •• 
tOa Fult on St., New York C ity. 

Ma�lc Lantel"ns, Plctul"e Machines, 
Fihn� Bnd Slides. Bought Bnd Sold. 

HARBACH 0_ CO 809FilbertStreet. 
a. • PHILADELPHIA, PA. 

----- --�-- .. ---.-. �" Squabs Pay �::-! 
-. Easier, need attention only part of I time, bring' big prices. I:taised in one 

fu�::rs, ��t�aec;i�ve&!�� fg�l�Ril: 
BOOKLET and learn this immensely 
rich home indu.stry. 

Plymouth Rock Squab Co .• 14 Friend St,. Boston, Mass. 

AEOllCRAFT Model Yacht 
Sails on a tight wire j goes about automatIcally at 
each end; keeps in motion as long as the wind blows 

The Latest Scientific Toy. 
. 

'- , .. "" ... Fascinatmg to old and young. Beautifully made. 
Sln�le, *2.aO; 

$2.50 
Pair, 1'or raein�. $4.50, prepaid. 

Send for descriptive booklet No.9, free. 

FRA.NKLIN MODEl, SIIOI'. 
132 W. 31.;t Street, NEW YORK CITY. 

TO KEEP COOL 
you must have a whirling fan to drive the beated, im­pure air from your rooms. Will you pay $15 or more for an electric fan, or will you buy our famous 

Water Motor Fan 
:�r�urea:i� ih��:!oJ����� of air as strong as does an elec­tric fan yet costs only 

$1.50 
It can be attacbed to any spigot direct. or connected by rubber hose and attached to wall in same or another rOfJm. Can be adjusted by anyone- even a child-quick· 

ly and easily. The fan is ten inches in diameter. Re­quires but low pressure, the motor being fed through a I-Io-inch hole. Runs smoothly, witho.ut noise or annoy­ance -especially desirable for the SICkroom. Cannot get out of order. 

Price Complete $1.50 Booklet Free 
Good Agents Wanted to sell the Water Motor Fan to the thousands who have been waiting for a perfect fan at a low price. 

DELAWARE RUBBER CO., Dept. 107, 
631 Market Street. Philadelphia. Pa. 

50 YEARS' 
EXPERIENCE 

A'nyone sending a sketch and description may quickly ascertain our ouinion free whether an invention IS probably patentable. Communica· tions strictly conflden tial. Han dbook on Patents sent free. Oldest agency for securing patents. Patents taken thro ugh Munn & Co. receive 
speCial notice, without charge. in the 

Sci�ntjfic Jlm�rican. 
A handsomeiy illustrated weekly. I.argest cir­culation of auy scientific journal. Terms, $3 a year; fi)ur month', $1. Sold by all newsdealer •. 

MUNN & CO.361 Broadway, New York 
lStlwc:b Ollie., Wi F St. Washington D. C. 

Scientific Atnerlca,n 
It;-lllg"P, ('nIh' & Bertram . . . . . . . . • • . . . • . . • . . .  36,H11 
R:llIg-e, cooking, A. F. Harter . . . . . . • • • • . . . •  36,310 
KlloOIlS or similar artil'l+'''t5, handle for, Crees 

& Court . . . . . . . . . . . . . . • . . • . . • .  36,303 to �W,;mlJ 
Btatnettp, R. F. Outcalllt. . . . . . • • . . • • . . . .  H6,a02 
Stove, hpating, Copt' & Bertram . . • . . . • . . . . .  aU.a12 
Tpapot or similar article, C. J. Ahrenfeldt 36,306 
Tiling, T. F. II urness . • . • . . • • • • . • • • . . • • . . . .  36,313 

TRADE MARKS. 
Antiseptic and germicide preparation, Keimol 

Chemical Co. . ....................... 40,256 
Antiseptic, gf'l'm, insect, and worm destroy-

er, National ·Medical Co ... . ...... ... .  4o,257 1 
Astringent solutions for topical application, 

Norwich Pharmacal Co . . . . . . .. . . .. . . . .  40,258 
Bluing, L. Cobb ........ ... . ....... . . . . . . . . .  40,279 
Boots, shoes, and slippers, certain named, 

C. w. Stroh beck .... .... .... .. . . . . . . . .  40,236 
Brooms, Jospph Lay Co . ... .. .. .. .. . . .. .. .. 40,2�5 
Buffer springs, Indianapolis Bolster Spring 

cam���s, 
. 'S���c'a:' 'C����a:' ·C�:::::::::::::: !�:��5 Candy and bunbons, .M. S. Balduff.......... 40,27 t 

Cem(�nt, Portland, \V. H. Meserole .. . . . . .. 40,2�2 
Cempnt, pteparation for coating metals, etc., 

Toch Brothers . .. . . .. . . . . . . . . . . . . . . . .. 40,281 
Chocolates, Societe Anonyme des Chocolats 

au Lait .B�. L. Cailler .................. 40,269 
Cigarettes, paper, Sphinx Turkish Cigarette 

Co. . .................................. 40,261 
Cigars, Heymann & Co .. . . .. . . ... . .  .40,262, 40,263 
Cleaning and polishing preparation, Finola 

lHanufacturing Co. . ................... 40,277 
Coal, bituminous, Handy Brothers Mining 

Co. . .................................. 40.286 
Coffpe, P. M. Ayvad . ... .. ....... . ... . .. . .  40,270 
Compound for cure of dyspepsia, liquid, St. 

Jacobs Oil ........................... . 
Confectionery, W. F. Schl'afft & Sons ..... . 
Cooking utellsils, C. C. Overton ........... . 
Corsets, Newcomb, Endicott & Co ......... . 
Flavoring extracts, Greever-Lotspeich Mfg. 

40,253 
40,272 
40,287, 
4U,234 ' 

Co. . .................................. 40,273 
Food, prepared or mixed poultry, C. W. 

Hugo .................................. 40.276 
Fur garments, Steele Brothers . . . . . . . . . . . •  40,235 
Gamf's, D. Gailey ..... . .... ........... .. ... 40,242 
Gloves, Carson Glove Co ................ .. 40,233 
Hair tonic, M. E. \Vaitl' .................. 40,247 
Lamp sockets, electric, H. T. Paiste Co ... 40,290 
Lamps, lamp globes, and shadps, certain 

named, Chandler Specialty Manufactur-
ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 40,289 

Lard, Continental Packing Co ..... .40,274, 40,275 
:Meat, fruit, vegetables, and the like, pre-

serving material for, J. L. Sausaman .. 40,280 
Medical compound for cure of certain named 

dis(>ast·�, W. F. West.................. 40,252 
Medical compounds for heart stimulants, diu-

retics, and eliminants, E. P. Bordas .... 40,249 
Medicinal preparations for treatment of skin 

diseases, liquid, Norwich Pharmacal Co. 40,254 
Mineral water, chalybeate, J. N. Horne .... 40,268 
Music rolls for automatic musical instru-

ments, perforated, Perforated Music Roll 
Co. . .................................. 40,245 

Paint, roof, Pannill Paint and Paint Solder 
Manufacturing Co. . ................... 40,283 

Paper, photographic, Autotype Co .. .. ...... 40,244 
P(�ns. F. Doane ........ .. . . . . . . . . .  .40,239 to 40,241 
Pharmaceutical products for nervous dis-

eases, P. C. Saul...................... 40,250 
Photographic developing preparation, Farb-

werke, vormals Meister, Lucius & 
Bruning ......................... ..... 40,259 

Remedies, catarrhal, PineoleuII1 Manufactur-
ing Co. .............. . . . . . . . . . . . . . . . .. 40,248 

Remedies for certain named diseases, E. S. Staley . ......... .... .... .... ......... . 40,251 
Remedy for certain named diseases, intll2rnal, 

W. C. Alpers .. ...... .... ....... ... ... . 40.255 
Rllbbpr bose, Capen Belting & Rubber Co. 40,246 
Sewing machines, attachments, and parts thereof, Singer Manufacturing Co ...... 40,288 
Shops, lpathpr, G. Baker & Sons .. ....... .. 40,237 
Thread for spwing and embroidering, silk, 

Richardson Silk Co .. . . .... ... . ........ 40,238 
Tobacco, plug and twist, }-'lournoy '.robacco 

Co . .................................... 40,260 
Tools, certain named, Walworth Manufac-

turing Co. .. . . . . . . . . . . . . . . . . . . . . . . . . .. 40.291 
Varnishes and japans, Stewart-Mowry Co. 40,284 
\Vashing powder, Dufur-Banzhaf Mfg. Co .. 40,278 
vVhiskies, Wood & Bolton . . .. . . . . .. .. .. .. 40,264 "�hisky, Cook & Bernheimer Co . . . . • . . . . . . .  40,265 
,,"�hisky, Smith Bros . . . . . . . . . . . . . . . . . . . . . . .  40,266 

LABELS. 
"Anti-Nerve Kaughphy," for coffee compound, S. S. Pierce Co. . • . . . . . . . . . . . . . . . . . . . . . .  9,957 
"Ap-O-ton-iko," for medicine, Ap-O-Rheuma 

Co. . ................................... 9,963 
"Bolin's Magic Cure," for medicine, N. C. 

Bolin ................. . ................ 9,968 
"Bolin's Pile Cure," for medicine, N. C. 

Bolin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 9.969 
"Bozone," for medicine, Bozone Co . . . . . ... 9,964 
"Club Lithia," for lithia water, Artesian 

Manufacturing & Bottling Co ........... . 
"Daisy Flower Extract," for medicine, C. 

Napoli ....... .......................... 9,965 
"Freeman's Medicated Face Powder," for face 

powder, W. D. Freeman .. .. ... . ...... .. 9,973 
"Graphoid," for paint, etc., L. M. Stern .. 9,954 
"Hamadala Chips," for medicinal prepara-

tions or confections, M. Peterson ....... . 
"Mallory's Scalp Treatment," for preparations 

for the hair, W. D. Mallory ........... . "Pine Tree Liniment," for liniment, A. R. 
Armstrong ...... . .... .. .. . ....... . ...... 9,970 

"Power," for cereal food products, Ready 
Bits Corporation .... . . ... . ... . ... . .... .. 9,958 

"Roever's Blue Naptha," for soap, H. Roever 
Co. . ................................... 9,961 "Sughrue & Johnson U. £. T," for cigars, Sug-hrue & Johnson ...... .. .. . .... . ..... 9,955 

"Smith's White Mixture," for medicine, T. E. Smith ......... ...................... ... 9,967 
"Steamer Basket Card," for steamer baskets, 

T. Martin & Co ........................ 9,953 "The So-Safe Intestinal Remedy," for medi-
cine, J. Reed and Z. P. Fletcher ...... 9,966 

"White House Pur(> Crf'am Baking Powdf'r," 
for baking powdf't", Whitf'hollSe Supply Co. 9,960 

"White Oak High Patent Flour," for flour, 
G. Thierwecbter and C. C. Zimmerman 9,959 "Wilson's Freckle Cure," for salve, I. R. Wilson & Co . . . . . . . . . . . . . . . . . . • • . • • • • • . .  9,971 

PRINTS. 
"Bridge of Health," for a medicine, United 

Drug Co. . ............................... 674 
"Captives of Dyspepsia," for a medicine, United 

Drug Co. . ............................... 672 
"Egyptian Palms," for cigarettes, Oriental To-

bacco Co. ................................ 668 
"General Orders," for a medicine, United Drug 

Co. .' ..................................... 673 
"Imperial Calisaya, Hops and Port Wine," for 

medicine, Imperial Wine & Medicine Co. 669 
"Male Attire," for men's apparel, W. C. Both 667 
"Report of Private Arrowhead," for a medi-

cine, United Drug Co ........ .... ........ 671 
"Report of Private Chang," for a medicine, 

United Drug Co. . ....................... 670 "Star All Metal Table," for bottle-filler tables, Star Milk Cooler Co .... .. ................ 675 "The New Star," for filing cabinets, E. L. 
Krag . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676 

A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided tte name awl 
number of the palent desired and the date be 
given. Address MUDD & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained hy the in­
ventors for any of the inventions named in the fore­
going list. For terms and further particulars 
address MUDD & Co., 361 BroadwlI;J, New York. 

"There's Recreation in the Books Themselves." 

77 Information 
Bureaus of the 
New York Central Lines 
Each city ticket office of the New York Central, rloston and Albany, Michigan Central, Lake Shore. Big Four. Plttsburg and Lake Erie, and Lake Erie and Western Railroads in the cities of New York. Brooklyn, Boston, Worcester, 
��::�t��' ll��ro, U��:g::�n\�:�k S����: Cleveland, Columbus, Indianapolis, (;incinnati, Louisville, St. Louis, Chicago, Denver. San E'rancisco, Portlalld, Los Angeles� and Dallas, Texas, is an information bureau wh ere desired 
���rrargte��f r����i�ihSt�f:g�o���a�fo������ a thousand and one other thIngs the intending traveJer wants to know will b� freely given to 
all callers. 
A copy of the 52-page illustrated catalog-up of the" Four-Track 

��r�;;;' ��l l  J:nicls� tae
e
n���l

n ��'�':�:'\���r a l;�)
n��nt ���m� o�k 

Central and Hudson River Railroad, Grand Central Station, 
New York. 

% "CENT per CENT" 
A Monthly Magadne tor Investors-present_ 

ing facts, figures and information i n  an in_ 
teresting manner-50 cents a year. Three rJ months) trial subscription 10 Cents, stamps or 
silver. Sample copy free. 

HikheU.Schiller & BarneS.52 B\vi\}': New York. 

IT'S A HOUSEHOLD NECESSITY 
The bealth of the family depends upon the purity of the drinking water supply. All g-erms are ea�ily eliminated by the simple use of a 

PROPOSALS. 
SEth���c��prh�'ltl��t I��e i�g?I;:2��'���kl;;; ville, N. Y., until one p. m .. 'rbursday, May 28Lh, MIa, 

, and theu opened, for turnishlng the lIlaterial and labot' , necessary for the completion and erection of an oil 
i � ���� i� ���o�ii�:;�'���h::gib��EgE�,tu;���p�;n��l�g: with blank proposals and other information, may be had upon appli"ation to Maj. WILLIAM T. ROSSELL, U. S. A., EngIneer Third Light House District. 

WANTED! 
the �a

���a�fn���ou,,�I�;:s!.jal 
To take charge of operating one department of a Rock 

Earth wbich retaim� all germs and every Crushing Plant in New Jersey. Must have bad con-
atom of solid matter. CIrculars free. siderable experience in general machine work. and fun 

BERKEFELD FILTER CO.. \ charge of at least twenty-five (25) men. Give names of 
4 Cedar Street, New York. shops in which you have worked and length of time in --------- each place. Also full personal references. Replies _"�&�iJI�iJliJliJlS$S$SSSSSSQ", without full details will not be noticed. 'Wages Six rtf OIL--SMEL TER--MINES ,Ii Donal'S ($6.00) per day. Address 

� Dividend-Paying Mining. Oil and \Ii .. CEMENT .. � S meIter Stocks, Listed and \Ii • 

� Vnlisted. our Specialty. \Ii Orange, N. J. i D����A�!k���i!X!e5�' 1 WANTED lK Members N. y, Consolidated Stock Exchange. \Ii � 66 BROADWAY & 17 NEW ST .• NEW YORK . \Ii ;j. Booklets ginng our successful plan for realizing the large �'? . , tntere!'lt and profits of legitimate milling, oil and \tI 
smelter investments, sub. bLanks, full particulars, etc., sent \fI .. _ 1'ree 011 appll('stion. .'1) '�eeeeee�eeeeeeeeeeeeeeEee 

BEAUTIFUL HOMES. 
The NICKEL PLA'J1E ROA D is selling special round­trip Homeseekers' tickets on first and third Tuesdays each month to points all through the West, good limits 

�:�i��iC��st��d 8�:��d1it:WOi�����l�t:;y \tg!��t:� 
iJga1S��l� ��r�\Clle i��I��nj]c�Y�[l���, sh�eD�Agt.,S� 
�

o
����Sir�:r B�W'�O?��y�r R. E. Payne, Gent Agt., 

I Print My Own Cards 
Circulars, newspaper. Press, $5. 

M'�geJ rs��ei �lp�·i��·i!l,r���Y oStt���: Type sf'tting easy, rules sent. Write for catalog, presses, type , paper, etc., tQ factory, The Press Co .. Meriden, Conn. 

American Institute of Inventors Co., Inc.l 
Buffalo, N. Y., U. 8. A. Patents sold, placed on royalty and companies formed. 

F R E E C:��I�e�tnY1aIA�g��s�ctural, ScientifiO 
Prospectus for 1903 for hArchitects' and Builders' Mas:..azine,'· montbly.$2 a year. 

WM. T. COMSTOCK. Pub •• 23 Warren St.. New York. 

Live agents to sell Dr. Wbite's Electric Combs, patented 
Jan. 1. 1899. Cure aandruff, hair falling- out, sick and nervous headaches, yet costs no more than an ordinary comb. Sells on sight, agents are wild with success. 8end 5Oc. for sample (half price). Write quick. 
THE DR. WHITE ELECTRI C COMB CO .. 

D ecatur. 111. -------
MOO L A CATALOCUE.5 f"Rt:.t. 

... UNION MOOtL WORKS 
de c.E.ARS � 193 CLARK CHICAGO. 

MATCH MACHINE RY. 
BIG MONEY IN MATCIIES, We manufacture everything pertaining to tbe busi­ness. The Very Latest Process. We wiJl furnish a manager or teach any purchaser the business. 
F. W. MURPHY & BRO., 

Ill8 Ashland Block, Chicago. m., U. s. A. ---
� �g��R�:���?'�r?4 B,::��������m{O';��!itf ork. 

COMPTDlR COMMERCIAL AMERICAIN 
GHENT, BELGIUM 

Importer of American Specialties 
Send tor booklets, samples and prices 

Are you interested in Patents, Model or Experimental work? Our booklet entitled 
WHAT WE DO-HOW WE DO IT will be sent to you on request. 

KNICKERUOCKEIt ,\1 ACJlIN}: WORKI'!, IIIC., 
�.10 .. 12 Jone� St reet, .New YOl"k .. -----

I INVENTIONS DEVELOPED. 

I 
WALTER K. FREEMAN, M.E. 

Sppctal machinery, electrical and chemical ap­paratus made on short notice. Good accommo­datlOns for inventors. 403 E. 23d St., New York. 

-\ -. -.��� Mathematl'Cl'ansWTanted TYPE WHEELS. MODELS &...EXPi:!RIMENTAL WO:K_SMALLMACH1"ERY . NOVElTIES &. ETC. NEW YORK 8TENCIL WORKS 100 MaSAU aT N.V.. The profef'sion of actuarysbip offers a splendid field 

I C E MACHINES � Co;-iiss Engin;;-Brewers' for those possessing mathematical ability. n:s positions 
and Bottle .... ; Machinery. THE VILTER command $4.000 a year and over. Our course 18 prepared MFG. CO., 899 Clinton Street. Milwaukee Wis. by leading actuaries and is under their supervision. 

Address MODELS & EXPERIMENTAL WORK. Inventions developed. Special Machinery. E. V. BAILLARD. Fox Bldg., Franklin Square. New York. 
HOME CORRESPONDENCE SCHOOL 

416 Walnut St., Philadelphia, Pa. 

is easily covered without the use of a scaffold, by 

Patton's Aereo-Painter 
B.\:'" the use of compressed air. it enables one man to accom­
pllsh as mnch as five men with brushes, and saves its cost in two days' use. Weigh s only twenty-five pounds and 
has nothing to get out of order. 

' 

PATTON'S ASBESTOS FIRE·PROOF PAINT 
gives effectual protection to inside woodwork liable to ex­
posure to. sparks or hght flames. Reduces insurance rates. 
Best applIed WIth the Aereo,Painter. Can be applied with 
brush. Full information and painted samples�FREE. 

PlnSBURGH PLATE GLASS CO .• General Distributers. 
PATTON PAINT CO. 221 Lake Street, Milwaukee, WI .. 

© 1903 SCIENTIFIC AMERICAN, INC. 



means much or little, depending on 
what the name is. Our name on all 

';lCCUIlATE 'TO ·THE·SECOND" f)aeher;e" 
31IlJIIP IYatcnes 

guarantees them in every part, be· 
cause we make and fit together both 
cases and movements. 

There are no other makers of 
"complete watches"-our establish· 
ment is unique. 

�n"i:'j� 
� 
.. 

These trade. 
marks on 

watch cases 
certif y th em 
worth their 
weight in 

gold. 
For a complete list of the copyright names 

engraved on the var�ous sizesand grades of our 
movements, 

Sendfor our free book, HThe Careofa Watch." 
DUEBER·HAMPDEN WATCH WORK5. 

56 South Street, Canton, Ohio. 

The 

Winton 
U Governor= Button" 

Do you know what it, is! , It is II little sl?ring buttnn the size of a lliekel. placpd where It comes IIndBl" the rIght foot of the driver, and 
this little button contrnls the �peed (jf this spJ�lHlid touring car. 
Sudl is WINTON simplicity. ",'rite for catalogue. 

THE WINTON MOTOR CARRIAGE CO .. Cleveland, O. 

THE BRIGHT WHITE LIGHT FOR 
MAGIC LANTERNS 

Also for Bromide Enlar;nng, COpying, Pboto-Engravlng. 
Intensely. brilliHnt. very portable, burns kerosene, costs 
}LI�:i

IlI��;
r 
�P�ter�ci�t�:g�s::�:��

n
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l
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WILI, IAM!';, BROWN & EARLE. 
Ilept. 6. 918 Chestnut St .. Philadelphia. 

ONE GRADE ONLY 
THE BEST 
'FISK TIRES 

FISK RUBBER COMPANY. 
Chicopee Falls, Mass, 

SPLITDONlgARK COILS 
�25 VANDEWATERST.NY.�----

Orient MOTOR 
CAR. 

8 H. P. PRICE *91& 
All speeds to 30 miles per bour. \ViU cJimb any e-rade, 

Wrif-e for descriptive catawgue. 
WAf,THAlli MFG. UO., • Waltham. lUass, 

1(i1,aDNt�JQRltA1iSURFAIES , 91 P.CCURAT[lIIflAPm.1i�t�!if&l ' .  ND C·KBESlY&[o·UfI(A6D·IIHJ-5A 
lD to 21 OIlnton Street. 

-'l1-RIVEliHE .. �Jil No up-to-date manufacturer can � afford to do without it. 

HIGHEST AWARD wW�:n"Jf�:��::'\�';;�:.a 
Faneuil Watch Tool Company, 

BRIGHTON. BOSTON, MASS., U. S. A, 

Scientific American 

From Pole To Equator 
ELGIN ICHES 

Eve ry mgr�t�' ��������� a.l 
!��ated history is a dju s ted to all " of the watch sent conditions of f r ee upon re-

heat a nd cold quest to 
before leav- ELGIN 
ing the ,::�::o:��. factory. 

t··>MI(ROS(OPfS. 
for every purpose. Our instruments 
are found in aU the best laboratories 

• of tne country. Catalog free. 

Projection Apparatus 
for scientific. work. Superior in aCClITtlcy and convenience. 

Bausch Q!;l. Lomb Optical Co., 
NEW YORK noehes��;o;'i' Y. 

PALATABLE 
WATER-STILL 

Produces an absolutely 
pure and aerated "OR_ 
ter for manufa�turinK 
or

Ad.[l���na\ 1�r�o()8e�nY 
steam boiler. 

Made in all sizeR, from 
10 to 200 gallons distilled 
water per hour. 

In use in U. S. Army and 
Hospital Marine serVlCe. 
Write for catalogue. 

PALATABLE WATER·STILL 
COMPANY. 

Boston. Mass., U. S. A. 
----------�--------

Water Cooled Mufflers 
for Marine Gasoline Engines. They cool the exhaust 
and reduce the nOise. Madeon scientiftc principles, net 
price $6.00. Send for circular and description. 
MIANUS MOTOR WORKS, Mianus, Conn., U. S. A. 

SAVIN ICE PAD 
(Trade Mark) 

SAVES 

15 to 33 % 
of iCe bill; keP.Jl!' food 
better; makes ice chest 
colder; prevents sJime. 
Retail, 71>c. sq. ft. 
�lrst class hardware. 
hou8eturnishing and 

Patented Feb. 17, 1903 department stores. 
AU the facts in booklet No. 16. 

SAVIN ICE PAO CO.,1 023 Filbert St., Philadelphia, Pa. 
BUILD YOIJR OWN 

Tbe most logi­
cally construct. 

. ed car made. 
IVrite tor cat. 

Otber models 
at $1>00 

and $1)1)0. 
CREST MFG. CO., Cambrldce. M ...... U.S.A. 

Cb� Cv,,�writ�r €xcbang� 
1� Barclay St.. NEW YORK 

124 La Salle St .• CHICAGO 

38 Bromfield St.. BOSTON 

817 Wyandotte St., 
KANSAS CITY, MO. 

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

536 California St., 
SAN FRANCISCO, CAL. 

We win save you from 10 to � on Typewriters of all makes. Send far Oatalogue �A BOON IN BRAKE BLOCKS. . The acknowledged leader in its1ine]8 
._ Potter's Sprinll Brake Block for effi. 

ciency, durability, economy. strength and -- servic3ability. I
.
n use by buIlders of the high­

est grad.e carriages and wagons. Morgan 
Potter, Fisbklll·on·Hudson, N. Y .• U. IS. A. 

THE INTERNATIONAL 
KEROSENE O I L  ENGINE 
is the most si mple, compact and power­
ful ever constructed for practical pur­
poses. Needs less attentIOn, is less lia­
bie to get. out. of order and is _cbeaper 
to run than any engine manufactured. 
Simple, durable, economical and relia­
ble. �othing but ordinary Kerosene 
Oil required to run it. Safe and easily 
operated ' 

International Power Vehicle Co., 
STAMFORD, CONN. 

OLDEST INCORPORATED 00. 
In U"�r��kJ'6fl!.��0S'�e�l:lt�oilers. 

Ca�.r�.'B R�:���u�Q��f:r�,
w

�t�c<t
n
��aeour 

a Record Mtlp. in 105 1-5. 

MAY 16, 1903. 

COLD GALVANIZING. 
AME.RICAN PROCE.SS I\JO ROYALTIES. 

SAMPLESANDINFORMATION ON APPLICATION. 
NICKEL 

AND 

Electro·Plating 
Apparatus aDd Material. 

THE 
Hanson & Van Winkle 

co., 
Ne"·RI'k. !'Ii. J. 

136 Liberty St.,N. Y. . 30 & 32 S. Canal St. 
CbiCBjlo. 

Scalos An varieties at lowest prtces. BestRaiIroad 
Track and Wagon or Stock Scales. made. 
Also 1000 useful artICles, including Sates. 
SeWIng )iachines, BicycLe8, Tools. etc. Save 

Money. Lists Free. CHICAGO SCALE CO .. Chicago, III 

PRICE $125. 
If you are se_ekIng for pleasure, if you wish to save 

time in travel, if you want a -racing machine or a bill 
Climber, there is on]y one machine that will fill your 
requirements, and that is the 

. MARSH 3 H. P. MOTOR OYOLE 
guaranteed for one year. W rite for circular. 
MOTOR CYCLE MFG. CO., BROCKTON, MASS. 

CHARTER ENGINE 
USED :yNYA::yLAbENE 

FOR ANY PURPOSE 
Stationaries. Portables. Sawing Outfits. 

Hoisters. Engines and Pumps. 
FU1i:(,-Gasoline. Gas, Distillate. 

Sena for Illust.rat "d Cataln(luf, a·nil 'reRt.i· 
monials, and State Your Power N eeas. 

CHARTER GAS ENGINE CO .• Box 148 STERL ING. ILL 

Burns without smoke 
If you want a blue 

flame, wickless. odor­
less oil stove for yonr 
summer cooking--une 
tbat does not smoke­
and which will gIve 
twice the .heat of �as 
at less than half tbe 
cost, buy the 

KHOTAL 
Kerosene Stove. Made 
in all sizes from $3.7li 
up. 

Catalogue 

THE KHO TA L BUR.N ER. CO. 
197 Fulton St •• New York 

Low 
GASOL ENE MOTOR 
for Bicycle, Automoinle, Marine o r  Sta-I 
tionary. We hlTnish the castings an(l 
drawings and aU material. LOWEST 
PRICES. A 2c. stamp gets our catalog. 

STEFFEY MFG. Co. 
2720 Brown Street, PhlladBlvhia Pfl. 

ELECTBICDL TESIIIG 

The following is an-extrad from an order jnst received: 
After {�areful1.y considerin� all other malws of 
Boilers (. have decidtHl t o again JJlace my onit'r with you fors Boiler for my rsdng carthh; year. 

Stearn Carriage Boiler Co. 
Write for Oatalog. II9 W. 1St St., Oswego, N. Y. Cost 

GAS�
E
u i6NnERs Belting 

If you wish to know the properties of anr. electrical 
1���lfo�
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might be of great value to you. 
NEW YORK LABORATORY. LAMP TESTING BUREAU 

8tb Floor. No. 14 ,ay Street, N.ew York 

WELL 
DRIL�I.G 
Machmes 

Over 7 0 sizes and styles. for drilling eitber deep or 
Shallow wells in any kind. of soil or rock. Mounted 
on w heels or on sills. With engines or borse powers. 
Strong, simple and durable. Any mechanic can 
operate tbem easily. Send for catal�. 

_ WILLIAMS BROS •• Ithaca, N. Y. 
Mistakes in Addition, 

Office Headacbe, 
and mistakes in carrying forward 
don't occur where the Compto­
QiIIeLer is uled. It saves half the 
time in doing tile work and all 
time looking for errors. Solves 
wlthgreatrapidity and absolute 
r;���a�h;l�o�t;:ue��t�J:rlb-

Write for Pamphlet. 
FELT 6. TARRANT MFG CO. 

LATEST TYPE. BEST MADE. 

For Marme, Automobile or Stationary 
Engin.es. Fully thmranteed. 

","'rite for Circular. 

..... ·he .CsrIlfille & Fln.eh Co., 
233 E. Clifton Ave.. Cincinnati. Ohio 

Beauty and Util 
Every bUsiness man knows the annoyance of loose shirt uuff's. Every wise business man ougnt to kllOW tbat tbey can be easily flxed and regu­lated to any desired length below'the coat sleeve by us.ing-, 

W asbburne' s (uff Holders 
They can be Instantly attacbed or de· 

��:f{�e ;;e�IiJ'�:.er come loos.e-have a 
IllUstrated catalogue on request. 

Sample·palr of Cuff Holders 
sent by mall on receipt of 20c. 

B AMEiUCANRilSG ·CO., 
o,;t: S. .. . .... . W.ntie;r.b.u-r.J",. .C�mn.. 

The Waterless Knox 
SI MPLICITY 

RELIABILITY 
CON VEo N lEN CE 

'rhe success of our p�tent air cooling system bas been thorough� 
ly demonstrated 1n years of use . 

l-lany details improved in 1003 car. Catalogue on application. 
KNOX AUTOMOBILE CO., 

Main Office and Works, SPRINGFIELD, MASS. 

NEW YORK AGENCY:-H. M. Davis, 146 West 39th St. 
BOSTON AGENCY :-Reed·Underbill Co .. H Stanhope St. 
SAN FRANCISCO AGENCY:-lSat'l Automobile and Mfra. CO. 

26 Fremont St. 
PHILADELPHIA & PITTSBURGH AGENCIES:-Banker Bros.Co. CHICAGO AGENCY:-A. C; Banker, 456 WabaSh Av\). 

© 1903 SCIENTIFIC AMERICAN. INC. 

We make the cheapest price<1 belting 
in the world, if wearing results are 
considered. "Royal Worcester" Belts 
save loss of time, loss of power, loss 
of labor; weigh the most-greatest 
power transmitters. Do not sag, sli p, 
or ccause accident. Most inexpensive 
belts to use in the world. 
We shall be gla(l to quote you prices, 
or send you a sample helt for free 
trial in your own factory. 
Let us hear from you at once. 

Graton &. Knight Mfg. Co. 
Oak Leather Belt Makers, Worcester, Mass. 

NEW ENGLAND WATCHES 75he 
PADISHAH 

Tbe best low priced watch in tbe world. 
Sold in every country on the globe for 

the one price or its equivalent ....... 

$2.00 EACH 
Plain or fancy colored Sporting Dials. 

We makeall styles and sizes of watches 
, for l1)en and women. .. .. . . . .  , . • •  
Catalogues sent on :request. 

NEW ENGLAND WATCH CO •• 

Factories: Waterbury, Conn. 

Offices; ������3fl�1� ��\,<I,:'s� IA�e�ne. 
San FrancisCO. Spreckels Bnilding. 
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