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GOLD :MEDAL (fir�t award) in the oUicial speed trials 
SILYER CliP (�rs! award) in !he officia} �iIl climb!ng trials. 
BI�U,�

r:���.��I�� (first award) m the pfficlal lOO-lmle non.stop en� 
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I Some watchmakers � 

I 
have been sold for every mile of rail­

i way trackage in the world. Sold by 

I I 
every jeweler in the land; guaranteed 

.. 
i by the world's greatest watch works. 

I \" ELGIN NATIONAL WATCH CO. 
� 
.. 

.1 ELGIN. ILLINOIS. I 
�!tAi!tAi!tAi!tAi��Ai�Ai!tAi!tAi!tAi� 

SEPTEMBER 20, 1902. 

These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

CORTEZ CIIAR CO., lEY WEST. 

Computing Figures 
hard:��\�l ����i����!':,� 
The Comptometer makes it 
easy, is twice as quick., in­
sures accuracy and relieves 
all mental and nervous strain. 
Why dou't you get one? 

Write fo, Pamphlet. 
FELT .. TARRANT MFG CO. 

52-58 ILLINOl8 ST •• c ... o.e. 

I CRACKS IN FLOORS ... 
are Qrmanently and emlily filled with Grlppln'M "' �od, Cruel.: ana Credee Filler all� p�tellt applier. Before tinishing" YOu., 
floors, w�eth.f'r old or new, ·wl'lte for om uooklet on Grippin''''' famous 

STEEL �EIMETDIL lPl\Wfm;." 
ST AMPS �1f�I/oHAV[JlH(lT'BDYIT· 'n�'J�o�X�tf! 

WDiTO� TOrRI�G CAll. 
It contains the simplest, most pradil'ai :l.lI,i hest l:ollstrl1cted llIotor manu· 

factured or sold in Amtriea. Our new catalog sent upon request. 
The WInton Motor Carriage Co., Cleveland, 0 . U.S.A. 

;;
e
�:T:::� ������yS�nE;�� 

B
est Orient Motor Cycle. 

floor spemaltles, to 
GRIPPI)I MFG. CO., 

$750 NEW YORK. CHICAGO. BOSTOS. PHTLAORLPHIA. 

CONTROL OF FIRE.-VALUABLE PA· 
��!p�rEl\���Texiil:'ju,i.shmtr��e �oClc��I!.FICF*rltI::'�Ci� 
Munn & Co. and all newsdealers. 

(tolumbia ... 

Butomobiles 
ELECTRIC 

A1ford the maximum of . • •  

SAFETY, RELIABILITY, 
COMFORT, LUXURY Vehicles fora II requirementsof pleasure or business 
Write for catalooue 0 t seventeen 
different Columbia moaels 

ELEC T R IC VEHICL E CO. 
H .... rtford. Conn. 

NEW YORK BOSTON CHICAGO 
100 Broadway 
43-45 Col um bus Ave. 
1421 Michigan Ave. 

HYDRO·CARBON. 
20·1I1le Speed. 
20 per eent. '-i-rnde"". 
100-Mlle Ga@oline Tank. 
BOO· Mile Water Tonk. 
900 lb.. 6 H. P. A<tual. 

"'rite for Cat.alogue. 
FRIEDMAN AUT01UOBILE CO., 

____ B
_

E. �B�B�e
_
n
_

S
_
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_
e

_
e

_
t.
_

C
_
hleo.2'o, Ill. 

Buffalo Touring Oar with Tonneau. 
Ideal Automobile 
for f a m  il y u�e. 
Equ ipp e d  with 
every modern fea­
ture. Climbs 25% 
�rades. Speed 25 
mnes per hour. R 
R/L'bornasWorld's 
Record M o t o r s, 
insuring hig-best 
efficiency. AGENTS "\\7 ANTED. 

"This Car has created 

MODEL No. 16. PRICK '1,000. A���n��il�"l,,����o�� hoi A CLASS B\ J-rgt-;. F. hlAu, AXIl i!:XPRE8S. 
BU)<'FAJ,O AUT01UOBILE & AUTO-BI CO .. 

1190·1200 Niagara St.reet.� Buffalo, N "\"". 

NOTICE Th� amount Clf tJUs che.e1i:wlfl lJe tllaced at the disposatoJ 
�Qmpctent judge$ \0 be awarded' -fot' ;he best photographs made w'itb �a"lIilWh &: Lomb Len$cs and Shutters' 8ubm'itted far: judgment.'��rOJ, 
�January�r;"':903 .. __ Class!;!!, fQ£ aU kinds QC"work .and forXo'a.iliJr, 

� Poco anil'gtbevhmdc:amc:ru'With 5. ill!,. Lenses bc:ing-pruvilki!. 

JESSOP'S STEELTHe'EV,!1Y 
FOR TOOLS. SAWS ETC. 

WI!! JESSOP & SONS �2 91 JOHN ST NEW YORK 

It Stands 
110st automobiles 
�gs�gb�l:.

ait,jffie 
and 

BUFFALO 
STANHOPE 

bere shown, is an 
exception. It is 
built on ordinary 
carriage lines, has 
wood wheels, hard 
rubber tires, baH bea.rings througb­
out and the Collinge 

at the Head. 
NEW CINCINNATI FIRM. 

style of axle... Will seat three persons. Storage bat-
��lry �h�����

i
'� �

o
ho�r:�

ty mile F�i·ce����.rSO�� be 
BUFFALO ELECTRIC CARRIAGE CO., BUFFALO. N. Y. 

The '" Rapid ;" Tool and IUacbine Co., 
of' 814, 816. a n d  SIS B r oadway, Cinduustl, 0., 

have just cOHlpleted a Illllnuf:u.'turing plant and are r",allv to take orders 
for general tool allil die .,iiuLing, metal tng-ravillg, metal �

�
taUlping. metal 

pat�erns an(� lll(�!els, de�ngl1mK and lllllldinJ! (If spedal mac:.:nery for 
ra1Jld 1I1..l.llufacturmg of small m�tal good>!, toys and notions, They will 
�allufadure ,hy cont.ract f?r the w hoieMJe trade and have made a !>(leC­
laity of w,orklllg s�eet alLm,llnl!Ul. They are, fixedll}! to make a fine piece of �or� III alummum spmnmg' and also III manufacturing alummum 

:s�I���r;�� a�i��[!��t;l �o��,arPati�1Pbe&c�o !��isch:l�jc�\I:�a�t�; 
their work. 

�TOMNIGRAPH "I11 '"'' . . � Telegraph � � a
.
bsolu

. 

tely correct In the shortest .POSS!h� 
.. . .... '. time at a total cost of four dollars ,IlAII· 

.... ,. Key and Sounder Expert opera· 
.. tor With you all t he tIme Cucular fref' 

TH8 O •• IOR&PB .. po. co_ Dt:I'!52.3S1<:�I1'''''' !I._, if .... vor. 

STEREOPTICONS and VIEWS 

C HART E R EN GIN E " tor illUS����;;����biV��;'�:e�:�:IEp����i���:� 

USED ::\::;Ab�E ::�r.;:�':;:. :::::i�:� :a::s:::::�e:' :�:� 
FOR ANY PURPOSE 

Stationaries, Portables. Sawing OutfitS. Scal�s 
All varieties at lowestprlces. Best Railroad 

HO'st s E '  d P Track and 'Vag-on or Stock S calelil made. I er , ngmes an umps. oS AIBO 1000 useful articles. including Safes, 
Send l�Jj)ll����ig��:!ro��s���tfeRti. � � Money. L gewlng )1achlnes, Bicycle�, Touls. etc: Save 

-C .... st Steel-
THE HOGGSON & PETTIS CO., • New Haven, Conn. 

Only two wires are needed between the 
instruments. Perfect talking. Perfect 
ringing'. Perfect in evt:>ry way. Abso-
��J�lIL gu

d'�¥;:��m � te%S!��l��� UlIe�� 
in tone and we use the best gr ade of 
granular carbon. Full directions sent 
with each instrument. 
ATWA'l'j<:R KENT MFG. WORKS, 

110 N. 6th St., PhIladelphia, Pa. 

Howard Two and Four Cycle 
MARINE 

AND 
AUTO OBILE 

MOTORS 
Write for Cat. 

Grant Ferris Co, 
TroY,N. Y. 

ROCHESTER",N, •. V, 
�Who"Wro. Gl;n<i: full' inrQrniatioD-"o[i1:� 

.JeST READY. 

SECOND VVONDER 
(TRADE ,\IAI{I{,) 

"A step forward in Acetylene Burner�." 
STATE LI�E Ml<'Ij, CO., 1U7 C�alIlbers St., �ew York; 57 Washill/!­
tOil St., Chicago j Chatt.anooga, O. S. A. Sample mailed for �5 cents. 

50 YEARS' 
EXPERIENCE 

PATENTS 
TRADE MARKS 

. DESIGNS COPYRIGHTS &te. 
4-nrone sendip.g a sketch and description may 

QUIckly ascertam our ouinion free whether an 
invention is probably pa:tentable. Communica� 
tions stnctly confidential. Handbook on Patents 
sent free. Oldest ag-ency for securing patents. 

Patents taken through MUlln & Co. receive 
special notice. without charge. in the 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. Largest CIr· 
culatlOn of any scientific journa1. Terms, $3 a 
yea.r; four month ' . $1. Sold by an newsdealers. 

MUNN & CO.3S1 BrOadWay, New York 
Branch Office 625 F St. W"ohinl[tOn. D. C. 

monials, a na State Your P01.ver Needs. 
i sts Free. CHICAGO SCALE Co., Chicago, Ill. 

CHARTER GAS E NGINE CO .. Box 148. STERLING. ILL. --=====-=��----�---------------------

Free Tuition in the 
Kodak Correspondence ' 
School of Photography 
to every owner of a Kodak. or Brownie 
Camera who purchases a one dollar copy 
of .. Picture Tak.ing and Picture Mak.ing." 

CwaWzy 6;y mail 
upon req1eesl. 

EASTMAN KODAK CO. 
Po.ochesler, N. Y 

DICKERMAN'S DURABLE 
AMERICA� DESK & STOOL CO., ".l�\l�':\1 
33 Howard St., just Eastof 4.'14 B'way. UII'Ut'J 

New York City. � ____ _ 

Engines 
the American made Longuemare Carburettor has no equal 

IT has been �:lll t.he .market in France for five .vears� and there are 
over 16,IXKhn use In Europe. All the world,� records in France 
have been mad� with the use of this carh, ,rettor. and all the 
principal races smce 1898 have been won with its use. Its makers 

were uwa�ded a gold medal at the Paris Exposition of moo. and they 
have receIve9. otbel' honors too numerous to mention. 

It ts used In France and Belguim bysucbflrmsasAster, Renault. 

���;�r:n����:����sc�
o
a�eps���aN!��r. P

runel, Peugeot, ·la Com-
Catalogue and prices sent on application. Give size of inlet and 

H. P. of motor. 

© 1902 SCIENTIFIC AMERICAN. INC. 

Fitted wltll t·lle New Orient 3 H. P. 
i:lpeed over 40 lUiles per hour. 

Tbe lUost Powerful Motor Bicycle in the World. 
UTrite .for Particulars. Agent8 Wanted. 

\\I AL THAM MFG. CO.. W .... lthant. Mass. 

NfW fNGLAND WATCHfS 
have a world-wine reputation 
gained by results as accurate 
timekeepers. \Ve make an 
sizps antl8tyl�8. \Ve sell only 
complete wah-hes, Catalogs 
sent on req upst. 

THE NEW ENCLAND WATCH CO. 
37 & lID Malden Lone 131 Wabasll Ave., New York Chicago. 

Viaus �preckels Building, San Francisco. 

HOW TO MAKE AN ELECTRICAl. 
Furnace for Amateur s Use.-The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
H�HJllins. 'rhis val�able article is accompanied by de­
tatled working draWIngs on a large scaJe, and the fur .. 
nace can be m:lde by any amateur who is versed in the 
use of tools. This article is contained in S(,IENTIFIC 
AMERICAN 8UPPI�flIMENT No. 118'J. Price 10 cents. 
For sale by lUU"N & Co., :lin Broadway, New York City, 
or by any bookseller or newsdealer 

nvWER AIR PUMPSrrA:C�:f\\�G�� 
r. ADDRESS MALTS Y 

N� 11 CLiNTON!;T. BROOKLYN NY 

OUR CA�R����S
IN STREN GTH, 

FINISH 

Ebery bend 01 the 
body ;s a Iree one. 

PRESIDENT 
Suspender. 

work in harmony with every move­
ment. give ease and comfort in all posi· 
tions. Guaranteed if "President" Is 
on buckles. Trimmings cannot 
rud. Made heavy or light-also for 
youths. 6(1c e\'erywhere or mailed 
postpaid. Say light or dark-wide or 
narrow. 

Holiday goods im individual gift 
boxes now ready. President playing 
cards. 1 n str uctive, entertaining, 
unique,25c. 
c • .l. EDGARTONIMPG, co., 80S: 2�2 D,8h.lrley, X.llft. 
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