


















T i l E  WUIITON M O T O R  CARRI 4GE CO.,  C leveland, U .S.A. 

WO N D E R  Acetylene Burners 
Price ARE THE BEST 
400. each. Sold by good dealers or write 
Ghe STATE LINE MFG. CO. 

9th &: 10th Ste., Chattanooga, Tenn., U. S. A. 

Orient Buckboard 

ode\ of 1904. With TWO SPEED. Price $4ZIi. 
Write for Oatalorrue. · 

WALTHA M MFG. CO" Waltham, Mass. 

MOSLER S PIT-FIRE SPARK 

Scientific American 

WONDER of the AGE 
Jackson's Patent High Head Centrifugal Pump. Guaranteed t o  raise water 
1.000 feet or more and maintain an efficiency of from 70� to 84%. �'irst choice of the Engineer for CIty Water Works, Draining Mine:,!, Hy-
�:'l��'l!ff;'t�:,���::!':�<l 

a��(liW:t���n�;':d. B ea�t��w�:.16. 
Cor 

.Jackson's a..tep Centrifugal Pump BYRON JACKSON MACH I N E  WORKS, - • SAN FRANCISCO,  CAL. 

AMONG the new automobiles of theyear, our Columbia 
Electric Runabout, shown herewith, :fills an impor
tant place. It is the lightest electric made with the same battery power and no other approaches it for speed, 

endurance and reliability under all conditions or use. 
Another new Columbia that is selling rapidly is our 1 2 h; Po t:��a;���� ���n!��cli��t�':a1fn���u���i�1ers 

in So 
control which make it easier to operate than any 
other gasolene car on the market. 

Catalogue of these and other Columbia vehicles will be sent on 
:!uT� ruc�lfo�a��ra: �:.r CoIDIDe1'Oial Automobiles 

Actual 22 horsepower, with on ly  'l5 lbs. loaded weight to each horse-. power. Speed range of 4 to 40 mile'! per h0!lr. Anti-friction ball be� axles direct drive, mt'chanh'al valv� for mtske ard exhaust. Wmner 
of h�hest pnzes for BOl.'l1 speed and endurance wherever entered. 

$3,000. 

Hartford, Conn. 
Member Assoc'n of Licensed 

Automoblle Mm. 
N. Y. Salesraoms 134-136-138 West 39t,h St. 

(OPoPe�:ii��rn 
BosroN : 74-76-78 Stanlwpe SI. 

CHICAGO: 
141a Michigan Aw. 

:�::: Runn ing Gears 
& Gaso l i ne  Engi n e s  

NEVST ADT.. Send fot illustrated descriptive literature and name of nea1'est agent. 
PERRY CO I PACK,,"RD MOTOR CAR CU., Dept. 5, Detroit. Mlch. 
8i6-8::?8-830 S. 18th S;. Member AssociR Uon of Licensed Automobile \ l anufactnrers. 
�t L I M New York Agents :-PAcKARD MOTOR CAR Co., OF N. Y., 317-319 W. 

and supply 
all the 
other 
pr;.rts. 
0", 

� .  ou ., 0' . 1  59th St.,. ?<ew Yo,k City. 

!\ew I ��ogue i 10 to 21 Clinton Strl'et. ----- I BUILD y��t�!N AUTO, ' f!1�N([}7i{![f'M 
The (our ad Motor (arriage (0. Iil\�!!�!� 

At Bankrupt Prices 
Bargains in Running Gears, Motors, TransmiSSions, 

Bodies and everything t hat goes to make 

HIGHEST QUALITY 
Of PLEASURE CRAfT 

Ff\£Q MEDAI\T 
CATALOGS ST. LOUIS, MO. 
SENT ON REQU!5T. U . S.A .  up a Complete Automobile. I W. J. HAYES. Trustee in Bankruptcy ____________ -=:;;;;;;�-;;;;:_ 

1417 Niagara St • •  Buffalo. N. Y. -------------------
CIIARTER 

GAS and GASOLINE r�V:�yb:�l;.e7n:�::.bl��o"i!���:� 
For All W ork. Storage and Dry Batteries, Spa,:k 

EASTERN GRANITE ROOFING CO. 
Irvin g DuUdin" New York 

Stationaries. Portables, Hoisters. Pump- Coils, Plugs. Switches. A utomatlC ers. Sawing & Boat Outfits. I Timing Devices. CRUDE  AS B ESTOS  SIffUl. jm· Catalogue ana TestimonialB. The Dayton  E l ectrical Mfg .  Co. 
State Y our Power Need... 98 Reibold Bldg .. DAYTON, O. D I R E CT F R O M  M I N E S  

CHARTER GAS E N G I N E  C O . ,  Box 1 48 ,  STE R L I N G ,  I LL. 

J ES SO P S T E E L  C 9  M F R!' OF C R UCIBLE SHEET ST[�L WA S H I N G T O N , PA . 

P R E PA R E D  R .  H .  M A RT I N ,  
ASBESTOS F I B R E  O FF I C E . ST. PAU L B U ILDING 
for Manufacturers use 220 B 'way , N ew York. 

C u a ranteed 
Soot ;;..�.� 

P roof 

for all men who use 

Washburne's 
Pateot Improved 

Fa s t n e rs 
Instantly attached. 

Cuff Holders, • - ZOe. 
Key Riog aod Chalo, ZSC. 
Scarf Holder, • • IOe. 
Sent postpaid. IIIus-· 
trated Catalogue free. 

Sold Everywhere. 
AmerJoanRlngCo. 
Wa���i,�ry. Conn. ' I  

SPECIAL LOW RATES 
via THE NICKEL PLATE ROAD 

to points in the West and Southwest. One way Colonist, and round trip Homeseekers' tickets on sale first ana 
third Tuesdays of February, March and April. Home
seekers' tickets good 21 days returning._ See local agents 
or write A.. W. Ecclestone, D. P. A., 385 Broadway, New york City. 

' .. :;.0:0 4 .... .. . .  ' U .. up &I '''LAlkLl 

,-------------=�-�==========� 
B i g  a n d  L i t t  1 e-H e a v y a n d  L i g h t 

'Ghe HARTFO RD S����E 

and DUN LO P D��:�E Tires 
,stand foremost for Uniform Quality. Honest Construction and 
Durabl!lty. That each Is the most serviceable t i re of i ts class Is 
universally acknowledged by tOOse b.uyers who desi re The Best 
regardless of cost. and thus consider the question of their needs 
Intel l igent ly.  Let us ad .... you regarding the proper size and weight 01 II .... boot adapted 

to your requirements· Branc.hes In principal cities. 

fShe H A R T F O R D  R U B B E R  W O R K S  C O M P A N Y 
H A R T F O R D  C O N N  

(Vsers 01 SOLID RVBBER TIRES m a y  rest ..... "reel the. 1  0 
o u r reputation 0.8 makers ,of o n l y  h l .h..c:lass goods will be 
Carefully s\l stalned In connection with this prod\lct) 

"'i���_����7 Th<seare the only 

l:;iii�ijiiii��ilii�� 
�b y.u .JiWiili'in�··idiiliiiiiiiii� 

FEBRUARY 13 ,  1904. 

ope Manufacturing Co. 
Famous . 
Ch�inless 
Bicycles 
Equipped with two-speed 
gear, coaster brake, and 
cushion frame 
All Standard Chain 

Models 
Eastern Dept. 
Hartford 
Conn. 

Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 

LARG EST and BEST 
WATCH SCHOOL i n  A M E R I CA 

;:V::��I:kt�o:,o�Ptt:8�el¥dit':� reasonable. Board and rooms Dear 
school at moderate rates. 

Send for Catalog of Infonnation. 

TON�.!� Ut�o�:1�'i!';ij;El!�t�ORi�G't J)lR� front 
'1,400 complete with top_ For par· ticulars see catalogue. 

eJn�� T�o ���8tmC1��� iA���d�.
ew Ir�t!w!Ofe!�;tS!��ian�!i 

f=fnespr:�c��h:n:n���he!���Jei� t�:�k�da�y o� u��e��:�I�J
o
;:,,� �:� 

ord-seventeen contests entered-sevellteen contests won, with stock cars. 
Most HA YNES.APPERSON CARS have practically been sold before they were built. Get your order in early. 

THE HA YNE.5=APPERSON CO. ,  Kokomo, Ind. 
( T he Oldest Builders of Motor Cars in AmeriCa) 

Members of the Association of Licensed Automobile Manufacturers. 
Branch Store, 1420 Michigan Av. , Chicago. EBStern RepresentatIves, 
Brooklyn AutomobIle Co., 1 �39 4}-43 Fulton St., Brooklyn, l'O. Y . ,  and 
�uro::bti!dE��ha�:e: Jr;;ant1:n�t,f�uraf�:

e
N. :.ew York, Bu�alo 

Please mention the SCIENTIFIC AMERICAN when you communicate with us. 

S 1 Ail varieties at. loweSt pnces. Best Ral!road ca � S  Track and W8!<on or Stock Scale. made. 
Also 1000 useful artlCles, including Sate •. 8ewmg M.achines, BiCYCles, Toots. etc. Save Money. Lists Free. CHICAGO SeAL ., Co .. Chicago. III 

NEW ENGLAND WATCHES TH�I]V SCOUT 

Fourteen Size, Tbln Model. In a. Nickel 8ilver Screw Case. NonMagnetiC. Dust and Water Proof. 
rah�o��i�1, �f;��:��d ��;�y �:: convenient. 
Ready jor Delivery, January, 1!104. 

T H E  N E W  ENGLAND WATCH CO.  
37 Malden I,ane 

NEW Y ORK 

S�le;kff}:A�nJ:��� 

131 Wabash Av. 
CH ICAGO 

7 Snow Hlll 
LONDON 

PRES-IDENT S US P E N D ERS Comfort and service . .. Guaranteed-" AII breaks made Itood." SOc tlDd $ •• 00. 
Any shop or by mail. C. A. EDGARTON MFG. CO. , Box 222, Shirley, Mus. 

© 1904 SCIENTIFIC AMERICAN, INC.




