
GITES ROCK " a···················································., 
�i;r.;:�;;�r�; ,I ��!,,!���! ,������o�:�J.��, I 

li""'y=o=u .... JI=n�a·�::.:�:::;:; :::::�1 . , :�£1:;::;�7:i\':.' il:",":"J':'��� I articles, you are naturally interested in New Ma- � 
Us fo'���a,.':r�n� o'ftIh��1Ig�n: �liu:��&i ������ Actual 

No.1. ROLLING MILL MACHINERY F'OR SHEET METAL 
Size. 

No.2. TUBE AND WIRE MILL MACHINERY 
No.3. SILVERWARE AND COINING MACHINERY 
NO.4. HARDWARE AND BRASS GOODS MACHINERY 
NO.5. BICYCLE MACHINERY 

ADDRESS 
THE WATERBURY FARREL F OUNDRy & MACHINE CO. 

WATERBURY, CO N_N_. _____ _ 

FANS AND W ATER MOTORS 
OF ALL KINDS. 

SPECIAI,TY MASUFACTUltlNG CO. 

187-195 S. Meridian St., INDIANAPOLIS, IND., U. S . A. "Queen" Builder's Transit 
$100 

IMPROVED TRANSITS AND LEVELS 
Graduated entirely on our large divid .. 
ing eng'ines. Special award at World's 
Fair. A II kinds of Eng'ineering, Sur
veying and Draft in!! Iustruments and 
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(t UE EN & CO., Inc., 
1011 Chestnut �t. , Philadelphia 

l\1ANUF ACTURE OF STARCH FROM 
Maize.-Br J. l{rielZner. Full details of the process. 
With one I llustration. Contained in SCIENTIFIC AMER
[CAN SUPPLEl\IENT. No. 1 01�. Price 10 cents. '1'0 be 
had at this office and from all newsdealers. ----------------

'I'RANSITS AND LEVELING INS'l'RUMEN'l'S. 

AJ)J(�::'� BLE BENCH LEVEL 

iii! 
Bottoms 
Vi':tf��r�:id 
and 
graduated. 

Size � in. to 18 in. Price $2.50 to $8. For book on tbe level 
C. F. RICHARDSON & S O N , 

P. o. Box 977, ATHOL, MA,..S., U.�."\' 

AMERICAN UNDERWRITER 
WATER RELIEF VALVE. 

For use on Pumps-either 
Steam, Rotary or Plunger. 

AMERICAN CYL.INDER
REL.IEF VAL.VES. 

ur Send jor Catalogue A. 
AMEIlICAN �'l'EAM GAUGE CO •• 

34, 36 & 3S Chal'don St., Boston, Mass. 

THE OBER LATHES 
For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au
ger, �'ile, Knife al1d Chisel Han
d!es, Whiffletrees, Yokes, Spokes, 
Porch Spindles. Stair Balusters 
T�ble and Chair Legs and other 
irregular work. 

ar Sendjor Circular A. 
The Ober I,athe Co., Chagrin !<'alls, 0., U.�.A. 

6AS OR UAPOR ENGINES 
Ya and %: H. P., 

For Row Boats or Stationary Work. 
N9 Fire. Absulutely Safe. 
Hlgh Grade and Low Prices. 

% H. P. Pumping Outfits. 
All sizes Stationary up to 25 b. p. 

� Sena stamps jor descriptive 
m.atter and prices. 

PIERCE ENGINE CO., 17 N. 17th St., 

THE COPYING PAD.-HOW TO MAKE 
and how to usej with an engraving. Practical directions how tq prepare the gelatine pad, and also the aniline ink by whIch the copies are made. how to apply the written 
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<las. Price 10 cents. For sale at this office and by ali 
newsdealers in all parts of the oountry. 

"WOLVERINE" GAS AND GASO L INE 
ENGINES, �JdATJ��rNRE� 
The U WolverIne H is tbe only re
versible Marine Gas En�ine on 
tbe market. It is tbe lightest en
�inefor its power. Requiresno 

licensed engineer Abso-
1 utely safe. Manufact'd by 

WOLVERINE MOTOR WORKS. 
12 Uu rfJll Street, 

ORAND RAPIDS, MICH. 

THE IMPROVED lAS ENGINE. 
Two cylinders in one casting. 
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made. Can be used wherever pow
er is required. Either sta· 
tionaryor marine. No fire. 
No beat. No smoke. No li
censed engineer required. 

ar Send jorcatalogue. 

SINTZ GAS ENGINE CO .. 
G.'and Ral.ids, 

11lich., U. S. A. 

FOR ELECTRIC LIGHTING. 
Special low prices to boom 

business. 
Sligbt 16 c.p.no volt dynamo $26.50 

10" 16" 110 " .. 138.00 
otber sizes, up to 75 li�bts, 16 c. p. 
High �rade machines. Satisfaction 
f
uaranteed. Electric motors � to 

te�ie�·fg:;a�l1 vp
o
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B�;: &; Co •• 3).34 Market St. Chicago, Ill. 

DESCRIPTION: 
Furnished i n 

two s t y  I e s of 
dials. Roman and 
Arabic: and two 
styles of finish 
f.1�le�t�3 w���:� arrangement, with polished 
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ellS the case and makes it practically dust-proof Weight, complete. only 3% ounces. 

<WI). READ OUR ABSOLUTE GUARANTEE. <WI). 

MADE IN AMERICA BY AMERICANS. 
PRICE, $1.00 EACH , PREPAID. 

Your money back if you are not satisfied. 
Large catalogue of interesting' specialties free for the askinll. 

ROBERT H. INGERSOLL & BRO., 
.. Watchmakers t 0 the American People." 65 Cortlandt St., Dept. 147, N.Y. 
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POWER FROM GASOLINE? 
YES. 4iI��� � 

. . 

� 
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_ 
It's Very Economical. 

Si mple, �afe, and Itcl i 
abl.·, and Weber Gasoline 
Engines require no enginefT. 
His salary goes in your pocket. 

WEBER GAS & GASO LINE 
ENGINE CO .. 

<102 Southwest Boulevard, Kansas City, Mo. 

This beats Wind, t5team. or Horse 
Power. We o tier the 

\VEH!"'oo'l'EU. 2� actual horse power 
GAS ENGINE 

for � 1 :)0. less 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100 
therefore we can make the 

B
rice. Box-

��a�
r
f������tG:S�I���.M 3 pounds. 

pr Write j or Special Catalogue. 

WEBSTER M'F'G CO., 
107� West 15tb Street, CHlCAGO. 

POWER? POWER 1 POWER! 
Fifty per cent. increase at no additional expense. 

VICTIIR VAPOR ENOIIE •• 
LOCAL AGENTS WANTED. 

Sleamand Vapor Launches 
Rowand Sail Boats. 

Send for catalogue. Specify 
one wanted. ' 

TKOS. KANE a. �O. �j '� ' 
64.66 Wabash av., Chicago. �.� . -- -. 

ELECTRO MOTOR. SIMPLE. HOW TO 
malie. By G. M. Hopklns.-Descriptlon 01 a small electro 
motor devj�er1 and C(lnstructeri with a view to assisting 
amateurs to make a motor wnich miJlht be driven wltn 
advanrage by a current derived frum a °aattery, and 
whicb W(luld have suttlclent. power to operate a foot 
lathe or any macblne requirinll not over one man power. 
With l1:ftgures Contained In �CIltNTIFlf' AMF.ltH'AN 
SUPl>LltJ\lhNT. No. fj41. Price 10 cenLs. To be bad at 
this oIfice and from aU r;ewsdealers. 

The Van 
Universal 

Norman 
Bench Lathe. 

• • 

A Lathe. 1\1 i lling :'olachme. 
E"crew Cutter and Univertml 
Grinder in one tool. The 
best tool made for all kinds 
of ",mall work. Made by 
Waltham Watch Tool 00" 

SPHlt'\GFIELn. MASS. ar Sen<ijor Catalogue 

Krueger's Automatic Self-Re 
ing Lumber Measure 

Saves Time and Mental Wear 
and Tear. Avoids costly mis
takes measuriul1 lumber. Be
ing exact, it prevents contro
versies over invoices between 
buyer and seller. Does away 
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trial convinces of ks value. 
THE JOHNSTOWN SPECIALTY CO •• Johnstown, Pa, 

ACETYLENE APPARATUS.-ACETY-
lene number of the BrlF:: :\"TIFTC AMEHICAN SUPPLE
ME"ST, descrihingo, With full illustrations. the most 
recent. simple, or home made and commercial apparatus 
for Jleneratln..: acetvlene on the InrJle and small scale. 
'rhe JlRS as made for and used by the IDlcroscopiBt and 
student j its use in the maJlic lantern. 'l'he new French 
table lamp makinJl its own acetylene. Contained in 
Elof'TEXTIFTC AMEUICAN SUPPJ�EMENT, No. lOa'. 
Price 10 cent!!. '1'0 be had a t office. -------

WELL DRILLING MACHINER"( 
MANUFACTURED I!IV 

WILLIAMS BROTHERS. 
ITHACA. N.V. 

BUy TELEPHONES 
That Are Good··Not "Cheap Things" 

The ditference in cost is little, We guatantee our appa
ratus and guarantee our customers against 1088 by patent 
suits. Our guarantee and instruments are Both Goot! 

WESTERN TELEPHONE CONSTRUCTION CO. 
250·254 South Clinton street, Chicago 

Largest Manufacturers oj Telephones 
exclusively in the United States. 

SO YEARS' 
EXPERIENCE. . PATENTS 

" TRADE MARKS, 
DESICNS, 

COPYRICHTS &c. 
�nyone send!ng a sketch and description may 

qUickly ascertam, free, whether an invention iEt 
probably patentable. Communications strictly 
confidential. Oldest agency for securing patents 
in America. We have a Washington office. 

Patents taken through Munn & CO. receive 
special notice in the 

SCIENTIFIC AMERICAN, 
beautIfully Illustrated, largest Circulation of 
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BO,"K ON PATENTS sent free Address 
MUNN & CO. 

361 Broadway, New 'f9rk. 

HOUTS AUTOMATIC TELEPHONE SWITCHES 
Some of its advantages: 1st. It is strictly 
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nection between subscribers is direct and 
instantaneous. 4th. No central Office ope-
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service at all hours of day or night. m.=r This applifLnce is sold outright or 
leased. at option of customer. and fully 
guaranteed. pr Send for iIlustratec1 Circular S. A. to 
Houts Antolnntic 'l'elephone Switch 
Co., IJarker, �o. Dakola, U.� .. A. 

SCREW - CUTTING JlIlJ HEADS 
SELF·OPENING and ADJUST ABLE. 

Tbe best die bead on tbe market. Some ad· 
vantalZes over "otbers." viz.: Theyare 
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chips, are always reliable. and the price� 
are right. ur Send for Wlscriptive circu. 
lar ·'S.A." Ourd ieheads are furnished 

N 
in sizes suitable for cutting threads from 

o. gau�e to 6 inches diameter inclUSive. 
EOMETRIC DRILL CO" NEW H AVEN, CT. 

EUROPEAN AGENTS: l ����(,�!L�lN��:�::::=:ria�' 

[I·n�n Nine Cents Per Pound. 
\. A good quality for Typewriter or Office Pap�r J:e';. I�tt��BJllii�

i
rl'h�Lsa:pb'lgo; 

\. CO., Embossers and Catalogue Makers, 
HOLYOKE. MASS., U. S. A. 

DORMAX'S 
"mOON" JlUTOMATIC 6REASE eUp VULCARIZERS 

. are used all over the world. 

!t �r���vj!;i��ea:�3r ���:�J:h�h
o��i�:� �xclusive Manufacturers of &r;eam Ma-

Washer Can be expanded by adjustincr a chmes for Rubber Stamps. We also wake 
screw. The spring and plunger are controfled Dry Heat Vulcanizers. Complete outfit.s 
by tbe thumb nut on top of cup. Tbe feed from $10 to $1,000. All Stamp and Sten.cli 
is regulated by screw These excellent fea- Tools and SupplIes. Brass and Steel Dies 
tures are leaders of o·thers. �i� �l�li���t:ri ki����
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If you are interested, talk to us. I'F" Send for Catalo!1"s.. 

AMERICAN INJECTOR CO. 'rHE .J. F. W. DORllIAN CO. 
331 Congress Street, W., Detroit. Mich. l�t E. Fayette �t., Bnlt;mol'e, Md., U. S. A. 

KRAFTUBERTRAGUNGSWERKE RKEINFELDEN. ��'!��O�
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l/j,!o!OO H. P. NOW AVAII,ABLE, TO HE INCItEA�I,;J) TO :10,000 H. J'. 
The Company is in a position to let electric energy at exceptionally cheap rates and on the most favorable 

terms. They also offer to applicants wishing to establish tb�mselves near the works, sllitable land on eitlIer the 
German (Badish) or the Swiss side of the ..Rhine, in the vicinity of important railway li nes. Cheap labor. 

For further infarmatian plea.se addreBs 'the Manafoler, Krattubertragu ngswerke, RheiBfelden, Switzerland. 

© 1897 SCIENTIFIC AMERICAN, INC . 

(APRIL 10, 1897. 
Architecture ���':'= 

Architectural andn ...... "-'-=:; 
Mechanical Drawing; 
Electricity: Mechan
ics; Plumbing; Min
ing; Civil Engineering 
in all Br a n c h e s; 
Steam Engineering 
(Loco.. 5tat·y and 
Marine) 

The International 
�orrespondenee Seboq,ls 

ALCO VAPOR 

'rQ Carpenters, 
Machinists, Electrical 
Workers, Plumbers. 
Steam Fitters, Pattern 
Makers, Steam Engi� 
neers, Draughtsmen. 
Miners, Civil Engi
neers, etc. Rej'erences 
Everywhere. Free CiT� 
cular. State Subjed 
you wish to Study. 
n 942 Scranton, Pa. 

LAUNCH 

$250 and up. W-Send for Catalogue. 
Truscott Boat Mfg. Co., Drawer 9, St. Joseph, Mich. 

Boats, Skiffs, Canoes, Launches 

&s 
� Higb grade Sporting, ;;"P "'I''W'''''''' .... i .. ''\' Atbletic, Gymnastic, and • Dl� liiT . L Boa t i ng  Supplies. My �XH¥L _ ____ W� prices are from 15 to 25 

.. �.--_ �� � �_.� __ � per cent. lower than other 
reliable dealers. I'F" Catalogue on applicatirm. 

SECOND-HAND LAUNCHES ALWAYS ON HAND. 
WM. WOOD, 11) West l�ath �t., New York. 

ITOR��OMOGUL 

ACETYLENE GAS AND CARBIDE OF 
Calcium.-AIL about the new illumin:mt. its qunlities, 
chemistry, pressure of liquefaction, lts probable future. 
ex perlments pertormed wit.h it. A most valuable serips 
of articles,givinJl In cumplete form the )Jarticular� of 
this subject. APparatus tor making the Jlas. Contamed 
In SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998. 

I ::g�, a��(��j3\,�
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pie and more elaborate type described and i1lust.rated 
iD special acetylene Supplement No . 1051. PrICe 10 
cents each. 1'0 be bad at this office and from a,1l newS
dealers. 

A�w.I'AIIEI 
illnllllfactol'Y -.:"'tahl i .. hf'd 176J .. 

LE!\D PENCILS, COLORI'JD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEFlL PENS, GOLD 
PENS, I�KS, PEN(,IL CASES IN SILVER AND IN 
GOLD, STA'I'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

11Innufactory Estllblished 171j1. 

H ARDTMUTH'S DRAWING 
PENCILS 

AND 
. COPYING 

r�� �0�I.r.
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man, enJlineer, copyist. � h . 
clerk, and everyone using ...- "l�llno'" penclls, should try the .... " "" 

Once tried, always used thereafter. For sal e by all Sta
tioners and Artists' Material Dealers. IT Sample jree 

'r'�afP���/�'iio�t!:? �t:e!i�ke� ¥�� i.l.
mporters, 

X Ray Apparatus 
E. v. BAILLARD,106 Liberty Street, N. Y. � no:nd 4 dioorWbtd 

Useful to the Bicycle Repairer. 
.� W .  W. OL.IVER, 

".-�; �, __ � 1480 Niagara Street, B uffalo, N. Y. 

ROTARY ENGINES. 
The various efforts that have been made by invent
ors during several lZenerations to overcome tbe de� 
fects of this form of motor will be discussed in a 
serif'S of articles now being published 1n the 

beginning' with the issue of April 3d, and extending 
over a period of three weeks. These articles g'ive 
tbe history and development of the Rotary Engine 
from th� year 1588 to the present day. The engrav
ing'S whicb accompany the article have been pre
pared from works on the subject of Rotary En
gi::'les and from patent drawings of l'ecent inven
tions, many of them showing devices of the greatest 
ingenuity and interest. Copies 10 cents each. 

MUNN &. CO., Publishers, 

361 Broadway, New York City. 
SUPPLE>lEN T, M.OO a year. 
Combined rates. with 
SCIENTIFIC A>lERICAN �. 
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