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Star * 

Lathes 

Foot power 
Screw ••• 

••• cuttin!!! 
Automatic 
Cross feed 

9 and II-inch .swing. 
New and Original Features 

Selldfor Catalogue B. 

J titutifit �tuttitJu. 

Antifriction Axles 
a:r Send for Caf<tlog1u. for Vehicles 

THE RUBB ER TIRE WHEEL CO., 

P. O. Box 546. SPRINCFIELD, OHIO 

GOLD OR SILVER 
ores can be crusbed more economically by our 
patented STEAM STAMP than 
hy any other method. DO YOU KNOW that in 
ftrstcost,operation, transportation, monthly repairs, (J a m time spent In Installing, WE CAN SAVE YOU Lathe cks, MONEY. Prospectors and capitalists write Combination Latlle Chucks. Plain Universal Latbe 
CATES IRON WORKS, CHICACO , W�;��'(J�d�,II���f�t.��:b;JI�!.\�f;��· ,�\d�. bra �. �\. 

COILS AND BENDS 
-of-

- Ask for catalogue in Engli..'1h. French, Spani..'1h or German. 
��IHST PlllZE AT COLT:MllIAN }JXPOSl'l'TON, }. ... 93. 

ROCK DRILLS 

[FEBRU ARY 6, I8<}7. 

Architectura.l Dra.w­
ing; Electricity; Me­
chamcs; Architecture; 
Plumbing, Mining; 
Civil Engineering ill 
all Bra.nches; Stea.m 
Engineering (Loco., 
S tat'y. a.nd Marine). 

� Machinists, 
Pattern Ma.kers, Car­
penters, Steam Engi­
neers, Draugbtsmen. 
Steam Fitters, Elec­
trica.l Workers, Civil 
Engineers, Plumbers, 

a I1lf1j"'l1� M i n e r s. Rejerencetl Ererywhere. Free ()ir. 
cular. State SubJect. you wi&h to Study. 

B 948, BeRnton, P.., 

DYNAMO AND MOTOR 
CASTINCS 

and ELEC TRICAL SU PPLIES 
TELEPHONES 

STEAM AND CAS 
ENCINE CASTINCS 

SEND STAMP FOR CATALOG· 
PALMER BROS., Mianus, Conn 

AMERICAN 

Seneca Fall. Mfg. Company, 
696 WaurSt.,SenecaFall",N. Y 

PATENTS. -AN INTER- Iron, Brass and Copper Pipe AIR COMPRESSORS 

-
I :�f;r d��i�r8:d

o��!��r�Pt:�c��o� �fe��a�s�l��}�� 
amateurs to make a motor wnich mi2'ht be driven wltn 
advamsge by a currpnt delived frllm 8 )attery. and 
which w()uld hHve suttlc1em; pnwer to operate a foot 

lathe or any machlDf" requiring not over one maD I)()wer. 
wtth 11 figures Containad 10 �CIICNTIlI'IP AM�HTf'.AN 
8l-:-Pl'LKJ\I�NT. No. 4;41. P:rice 10 cents. To be bad at this o!llce aDd from all [,;8wsdealers. 

e!ltlnll UTIli va.luable ruble showinJl the number of patentB 
/.!ranted for the Turiolls subjects upon which petitions 
have heen tiled from the be�innin!!' down to December 
31. 1894. Contained In :o"CliC:,\'I'I"�IC AMltH[CAX 8cp­
PLE:llKST. �o. IOO',!. Pnce 10 Cents. '1'0 be had at 
this office and from all newfldealers 

� ; I 
WIDE APART 
in their size, use, and cost are the numer· 
ous implements described and illustrated 
in the wonderful "BOOK OF TOOLS." 
The vast variety will astonish you. 

A BOOK OF TOOLS Is the 
most complete catalogue 
ever issued. �v����nd 

illustrations. 
Prices given. 

thi ��1cof 

sent, post­
paid, to any aUOress on receipt of 25 
cents in stamps. 

CHAS. A. STRELINGER & CO. 
Addreas Box 1��. Adv. Dept. DETROIT, MICH. 

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
Has these Great Advantage" 

The speed caD be insta.ntl, changed from 0 to 1600 

�beU����-:��:���h�f:t���� 
amallest tr largest drills within its range-a WOD­
derfuJ economy in time and grea.t saving in driB 
break&ee. SeDd for catalogue. 

W. f. & JNO. BARNES CO., 1999 Ruby St.. Rockford, Ill. 

Upright Drills 
and General Line of M achine 

Shop Tools. 

Hill, CLARKE & CO. 
160 Oliver I!!treet, BOSTON. 

16 S. C",nal St., Chicnlto. 

THE COB!JRN PATENT TROLLEY TRACK 
HOUSE DOOR 

HAIIGERS--# 
The first made with adjustable track. 
The track can be put up In 30 minutes. 

a:r Send for Book. 
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rolley Track Mfg. Co., Holyoke, Mass, 

Stark No.4 Bench Lathe � with Automatic 
Turret Head 

�.. :.c_�' .'*�'�- "" _ JOHN STARK _----=-_-----:_...c�_ � ---
r.r' Send fM' catalog B.L. WALTHAIU, MASS. 

TuerkBI'OI.,3.')..45 Welt Randolph Street, Chicago,lll. 
Ltd.,:!l Cross Street, Plnabwy. London. E. C., England. Chas. Churchlll.t Co. 

PRATT'S CONE BELT SHIFTER 
Simple In construction, e88lly .. r'1r-"==i;p;; .... 

applied. Saves TIME to manufac- . 
turers, TROUBLE to operator, and 

:;�t:o�o
b�YI�s

, 
ln orderlng give 

A<'or.!lelts MO
t�� inc.�eSWI!!e,�:� 

r .... Send for catalogue 0 f machinists' tools 

CHANDLER & FAROUHAR, 
3S Federal St .. BO�TO S, MASS. 

HALF A CENTURY 0.1.<' CYCLES.-AN 
interestin� history of the cycle from 11S origin up to the 
present time. 'I'oe first crank-drivell bicycle. 'l'he ., bone-shaker t' and its succeSbors. 'I'he tricycle. 'I'he 

modern wheel. Cycle I.milding n science. Points of 1111 .. 
Droyement. 'rhe Dnellmat iC tire. A hand and foot cycle. 
With 9 illustrations. ContaIned In SCIENTIFIC AM ERI­
CAN SUPPLEMENT, No. lttl�. Price 10 cents. To be 
had at this office and from all newsdealers. 

IMPERIAL BALL BEARING AXLE 
A written JCUarantee with each set of axles. 

97 PATTERN 
�,oou 8t�t8 in use. 

Indorsed by the leadlnjl 

Red=�al��f��efE' per 
cent. One horse can do the work of two. Mechanicftily 
perfect. Can be put on old or new work. 

@"Wriu fM' our lUustraud Catalogue and Testimo 
nials, which ·we send free on applicaUmt. Imperial Ball 
Bearing Axle Dept., 184·190 Lake Street, Chicago,lll. 

ALL STY I.ES. SIMPLEST. MOST EffICIENT and DURABLE. 

162 River St .. New Haven, Conn. 
'I ( RAN D 0 RILL CO.) 

------------------� ll, SendfM' Catalogue. 100 Broadway, New York. 
I 

The NATIONAL PIPE BENDING CO. 

�� NICKEL .��--- ____ _  �-� . _-
Q1:tl AND 

i� Electro.Plating 
� 1! Apparatus and .IIateriaL 
g� THE 

... � 

-
Hanson & VanWinkle 

� co., 

� Newnl'I., N. J. 
= ... 136 Liberty St., N. Y. 
" 0 36 & 37 S, Canal St� 00..... ChiC8llo. 

Krueger's Automatic Self-Re 
ing Lumber Measure 

WILL YOU START A LAUNDRY P 
"The Columbia" 

M odern Laundry 
_____ Machinery 
Is the Cheapest and Best. 
Ir Send for Catalogue S. A. 

Wilson Laundry Mach'y CO. 

I PRINT 
MY 

OWN 

COLUMBIA, P A. 

Make money prlnt-

�W f��e��he;:'tnt�! 
newspaper. Type 
setting easy, printed 
rules. Send stamp 

Cards, circu· 
lars, with $ 6 
Press and lave 
money. 

!�r ���al�.f;:;il��esto 
the factory, 

KELSEY & CO. 
Meriden, Conn. 

TURBINE 
W ATE R W H EEL S. 

SEND FOR PAMPHLET. .JAMES LEFFEL'" (JO., S"rlac1Ield,Ohl., U. 8. .L 

ZENTMAYER'S • MICROSCOPES 

THE MODERN ICE YACHT. - BY 
Geo. \V. Polk. A new and valuable paper. containing 
full, practical directions and specitlcations for the con­
struction of the fastest and best kinds of Ice Yachts of 
theJatest, most approved forms. Illu8trH.ted with en­
liZravinliZs drawn to scale. showing the form. pOSition. 
and Rrran'!eIL.ent of a/l the parts. Coritamed in SCIE1i­
TLFIC AMERICAN SUPPLlCMENT, No. ti�4. Price 10 
cents. '1'0 be bad at this office und of all newsdealers. �n use hy the leading Professors and Colleges .

"'
. 

...... .j� 
throu�h"ut th eworld. The acme of perfection U � In the art of Microscope making. Heartily In-
dorsed wherever used. , . Complete illustrated catalogue of micro· I�� ••• scopes anrl optical aoparat.us sent free. Mi- � .... .a..;!",1_""_ 

crometerRulingsln English and MetriC scales, An I ndispensable Labor Saver. 

J. ZENT MAVIO.R, :�l/��hoflu'l
e

p�:ss'i:'r':,"�er �ss
a�� 

211 South Eleventh SI. Phila., Pa. I power. Warranted. -- - ,  
---- lfor particulars. prices, etc .• 

HYPNOTISM rM'ty :�k.\"o:,.
mJc�iit'F��c:;: "IEWER TOO). CO., 

3Oc. Prof. Anderson. S. '1�. Mwlonic Temple. Chl�(, 16 Elm St� Portland, Me .. U. S. A. 

© 1897 SCIENTIFIC AMERICAN, INC. 

CREENFIELD 
Steam Engine Works. 

Established 1874. 
Manufacturers of Greenfield St .... 

tlonary, Portable and Yacht 

ENGINES AND BOILERS • 
Also Horizontal, Automatic 

and Variable Cut-01f Engines. 
Sisel hom 3 to 73 BOl1l�Pown. 

Also Vertical and Horizontal and 
Marine Boilers. Steam Pumps 

and Adams' Grate Bars. 

W. G.&G.latEE�FIELD, 
East Newal'k, N • .J. 

THE ORNAMENTAL IRON INDUS-
try.-Descriptioll of the method of manufacturinll 
wrought iron into ornamentul and nrtrstic forms. 'Vith 
9 illUstratIOns. Contained in SC1ENTIFIC AMERICAN 
SUPPLEMENT. No.1 020. Price 10 cents. '1'0 be had 
at this office and from all newsdealers. 

Using Natural Gas, 
Coal Gas. Producer 
Gas. and Gasoline di­
rect from the tank, 
1 to 40 H. P� actuaL 

The Sp"inll'field 
Gn"" Enlliue Co., 

21 W. Washing ton St. 
�prill&"fi.eld, o. 

POWER? POWER?? POWER!!! 
�'ifty per cent. Increase at 

no additional expense. 
Victor Vapor Enginc. 

Emphatically t h e  Twentieth 
Century Gas Engine. 

Send stamp for catalogue "'A" 
Reliable agents wanud. 

THOMAS KANE & CO. 
64.&i Wabash Ave., Chicago. 

The Chicago Gas & Gasoline Engine 
The simplest gas and �asoline 

enjidne on the market. Has no 
equal for absolute, steady speed and durability. It Is a dwarf 

in size and a Samson in 
strength. Catalogue sent on 
applicaUon. 

MANUFACTURED BY 
J • .J. NOItillAN CO .. 

48 "A J' South Clinton St., 
OHICAGO, lJ,L. 

The Long-Sought-For Found at Last 
AN IMPUI.8E WITH EVERY TURN OF THE CRANK. 

The Hicks Compound Cylinder 
Gas and Gasoline Engine. 

The Engine of t h e  fu-

��e8t��1; :::S�'i�\li 
as tbe best automatic 
steam engine, anti much 
better than the ordlarny 
single cylinder. Catalog 
free. Frontier 1.'011 
Work., 601 ATWATER 
ST., DETROIT, MICH. 

Enginttrs 
Of all kinds 

Steam, Gas. Electrica1, Mining, and Railroad 
Engineers should be regular readers of the 

Sci�ntifjc Jlm�rican, 
Every issue contains information of great value 
to them, It Is a weekly chronicle of all happen­
ings of importance to engineers-mechanical or 
oth erwise New inventions in machinery, for 
any purpose, are duly recorded and explained in 
its pages. No engineer should miss a single 
issue, for there is not a publication in the 
worJd that gives so mnch valuab�e information 
on mechanical and scientific matters. 

Its price puts It within the reach of all, fa.OO 
yearly, $1.50 h alf yearly, $1.00 for four months. 

Send check, draft, express or money ort.1u· 
payable to 

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