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SINTZ GAS E NGINE CO. 
GRAND RAPIDS, MICH., 

u. s. A. 
Manufacturers of tbe Silltz St:1a 
liullu"y and lUal'ille C';ns and 
(�a!'i()linf' .�nQ'in.·�. Especially 
tl:�Irgg.

forR:n'!'t�i�d 
m��e;l�� 

tured or natural gas - Boats and 
launcbes. Prices within the reach 
of ali. IIY" Sena jor Cataloqtul. 

::\1el�tion this paper. 

FREI<: from 
����l[c�'i�g��s 

Greatest simplici
ty, efficiency, and 
durability. Get cat· 
alogue by senaing 2 
2-cent stamps. 
P. F. OlDS & SON, 
The Gasoline Engine Builders, Box 418, LANSING, -MICH. 

I
;OATES;'Oli B�S 

�� .�,ft� �OA�
.
OTln:� I� \;�{ 1I,()II°"J'AABILJ!f.,f('I .Ii" 0 g .r,pr--

ESTIMATESfurnishedfofCOMPlETECRUS HING PLAMS 
::nufac!ure MINING MACHINERY ��:;i�lIon, 
Gates Iron Works, Depl. C. 650 Elston Av. Chicago,lII 

VANDUZEN S�FtTM PUMP 
THE BEST III THE WORLD. 

Pumps Any Kind of Liquid. 
Alwa.y.in Order, never Ciogi Dar 

�W� .. �:=�;; O·r�i:l�s�_Dt_'_.d_. 
200 to 12000 G.llons per Hour. 
Co"''7to '7aeach. Address 
THE E. W. VANDUZEN CO., 

102 to 108 E. Seeond St., Cineinnati. O. 

Buy TElEPHONES� 
That Are Good-Not "Cheap Thing .... 
The di1ference in cost is little. We guar

antee our apparatus and guarantee our cus
tomers against loss by patent suits. Our guar
antee and instruments are both good. 

Western Telephone Construction Co. 
250 So. Clinton Street, CHICAGO 

Largest Manufacturers of 
Telephones 1n the Unite<! States 

TELEPHONES 
for Long or Short Distance Use. Also 
Interior or Warehouse 'l'elephones. Sent 
on trial to responsible parties. Sold thou· 
sands durinlZ the last two years. every 
one a success. 
Jr' Sena for Circular ana Testimonials. 

Julius Andrae & Sons CO. 
MILWAUKEE, WIS. 

The Edison Phonographic News 
tells where and how you can procure cheaply. 

A PHONOGRAPH or A KINETOSCOPE 
the great moneyCearninp: wonders. Sample copy 1Oc. 

THE OHIO PHONOGRAPH CO� CINCINNATI, O. 

EMERY WHEEL MACHINERY 
UNIVERSAL 

ORINOINO 
MACHINE 

No. I 
Will grind straight or taper, soft 
or hardened spindles. arbors, 
cutters, rea·merst etc. pi'"' Book 15 free. 

Diamond Machine Company, 
P. O. Box 885. Providence, R. I. 

ACETYLENE GAS AND CARBIDE OF 
Calciurn.-AII a.bout the new iIluminant. its Qualities. 
chemistry. pressure of liquefaction, its probable future. 
experiments pertormed with it. A most. valuable seriE's 
of articles, g ivinJl lD cumplete form the particulars of 
this �uLJject . .A pparatus for makin� the �as. Contained 
ill SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998. 
1004. 100", 101�, 1014. 1015, 1016, lO��, 
1033 and l03S. 1'he most recentap-paratus of sim-
rJe 

s��c�af���t ; 1
1:��r�t�p�rE�e

d:���e� 3�ct,. .ill �ii��
te

l� 
cents each. To be had at this office and from all news
dealer�. 

DRILLlNG'MACRINER1J 
MANUFACTURED BV 

WILLIAMS BROTHERS. 
ITHACA. N.V. 

OR ON SIUS,FOR 
OR SHALLOW WELLS, WITH 

STEAM OR HORSE POWER 
SEfiD ,.OR CATAL.OGUE 

BRDS.JTHAC;� 

ALCO VAPOR LAUNCH 
Engine and Helm Controlled from Bow 
Latest improved and only 12 to 1 Motor 
now ready for the market. 18 to 40 ft. 
Launches. 2.3.5 at: d 7 horse power. 

• -' h �,- . -------

J titutifit �tUttitau. 

DAIMLER MOTOR COMPANY, 
BUILDERS OF 

Highest Grade Single and Twin Screw Launches. 
Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 

Also Stationary Motors. 
ar Send for Illustrated Catalogue and PriCe List. 

WORK S, "STEINWAY," LO N G  ISLAND CITY, N. Y. 

THE W. F. F. & M. CO. If you own 
a good 

BANK STREET, WATERBURY, CONN. 
HORSE 
AND Build OutOts of Machinery for making 

RIVETS 
CARRIAGE 
you will be 
interested 
in our 

BELL ODOMETER 
Itwlll tell you honestly how many mile s you drive. 

and announce each mile by stroke of a beH. Keep s a 

:��r�efprn:� ���ffia��� ��:g :ej�n�Swa�fa��d�V�e� 
by mail. $5.00. In orderinR send height of rear wheel. 

IIY" Write for DescriptlAJe Circular. 
Davis. Stebbens & Co., 33 Sudbury St .• Boston, Mass. 

ACETYLENE APPARATUS.-ACETY-
lene number ot the SC[ENTIFIC AMERICAN SUPPLE
MENT, describing, with full illustrations, the most 
���e:�n���fl�; O�c�?�:n���e r:e

d f�T��:�<ua�:�Ra��i� 
The !Zas as made for and used by the mICroscopist and 
student; its use in the malZic lantern. 'J.1he new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 10ii". 
Price 10 cents. To be had at omce. 

�"""""""""""'� 
� 

i �'�:!��"�b!;��� � �:MERICAN.cOntinue to examine improve-
� for Inventors.:ents, and to act as Solicitors of Patents 

� In this line of bURiness they have had nearlll Filty 
� l�r��:����c�'or#a�ri't ��::'i��

l
:gi,g;tt��:: a�a 

� the prosecution of Applications for Patents in the � United States, Canada,and Foreign Conntries. Messrs. � Munn & Co. also attend to the preparation of Caveats, 
� ��a1{���t:t:g� ���f�ge���tBg or�:����s. Al�\gbu�r�::s � intrusted to them is done with special care and prompt· 
� nes� ��rri�ll�f�������ee \�Irg�arge on application, con. 
� ���

i
�t:�� 

i����drJ��n 
c�����n1��eLt:b�l� ���iitlf[t�: 

� �::Ig�e�:s�
e
W:iec1�g

e
�sffi�

ei
it�::rB ��f�:e

s��n�f � Patents, etc. 
-- We al.o send. free of charge. a SynOPSIS of Foreign � Patent Law� showing tbe cost and method of securing 
� Patents in all the principal countries of the world. 

� MUNN & CO., SOLICITORS 0. PATENTS. 
� 361 BROADWAY. NEW YORK. 
__ BRANCH OFFICES.-No. 622 and 62£ F Street. PaciOc __ Building, near 7th Street, WASHINGTON. D. C. 

Portable X Ray Apparatus Eight-inch precision. With cutter milling and gear 

Our No. 2 OutOt for Physi-
���n�rgl:���t�'. ����f:�� 
handsome case, includ jn� coil, 
condenser,2 setst u bes. battery. 
etc. Price, $15, net, delivered 
In U. S. Guaranteed highest 
Class apparatus. 

F. J. PE ARSON MFG . CO. 
Main & locust SiS., 

St. louis, Mo. 

ARCHITECT LEVEL $50 
Improved Transits & levels 
Graduated entirely on our 
�'�fe a�:��in:t ethg�n;'O�frt�; 
Fair. All kinds of .Engineer
lng, Surveying and Drafting 
Instruments and Materials. 
�ir';diw:!r��n i�a�\�g� 
is mentioned. 
QUEEN & CO., Inc .• 

1011 CI.estllllt ";t., 
l'hU"delphin. 

cutting attachment. 

The Rivett Lathe 
Faneuil Watch Tool Co., 

Boston, Mass., U. S. A. 
Adopted b y  all great uni

versities. 
The greatest lathe for fine mechanics. 

THonAS KANE & COnPANY, 
64 & 66 Wabash Avenue, Chicago. 

DESIGNERS AND BUILDERS OF 

High Grade Rowand Sailboats, Hunting Boats 
and Canoes, Steam and Vapor Launches .:& .:& 

IIY" Inelose 10 eents far Cataloqtul A. 

OF HIGH GRADE. 
nr Send stamp for illu
strated Catalogue "S.A." 
HOUSATONIC 
SKIF F AND C ANOE CO., 
DERBY, CONN. 

RTABLE ELECTRIC PRO PELLER. USE YOUR OWN BOAT 
Nfl Sl'EC:JAJ. BOA� NEEJ)ED. E'lhift to IIny 
other at will. No danger, no fires, explosions. or engi· 
neering. A child can manage it. Simple U PRESS THE 
BUTTON" plan. Only propeller movable it! every direc
tion ; therefore, only one usable in shallowest or deep 
water. Call and see It. Send stamp far illust.-atea circular. 
FRANK S. ALLEN, 136 Liberty Street. New lork, U. S. A. 

© 1896 SCIENTIFIC AMERICAN. INC. 

Architecture ��'::-=. !l! Carpen ters, 

ing; Civil .. n' .. neer'LD� 
in all Branches; 
Steam Engineering 
(Loco., Stat'y a.nd 
Marine) 

The International 
C::orrespondenee Schools 

Machinists, Electrical 
Workers, Plumbers, 
Steam Fitters, Pattern 
Makers, Steam Engi· 
neers, Draughtsmen. 
Miners, Civil Engi· 
neers, etc. Rq'erences 
Everywhere. Free Cir.
cular. State Subjeol 
you vn.h to Study. 
n 94� SerantoD, Pa. 

HALF A CENTURY OF CYCLES.-AN 
intere8tinJ! history of [he cycle from its origin l1p to the 
present time. r'l'he first crank·driven bicvcle. The 
.� bone-sbaker" and :ts succes�ors. rrhe tricyclp. 'I'he 
modern wheel. eyr �e building'_ a science. Points of im. 
wYtheW�R�-st��t6�:

u
����a�:d tn ���Na:I�:g�i�«ii; 

CAN SUPPLEMENT, No. 10 1�. Price 10 cents. To b6 
bad at this office and from 1111 newsdealers. 

THE _ CYCLE SADDLE 

for Ladies' use. Broad and comfortable, and guaran
teed to hold its shape. Most sensible and serviceable 
Saddle in the market. Twenty years' experience in 
working leather enables us to make good this claim. 

ALL STYLES HE1IiTI.EllIEN'S SAIHII.ES 
also. Ask for the ramDl If your dealer will not sup. 
£!l.l;'��' $'r&;vil

b:�r&.J':�r.�113.�� re=is��aP��r� 
clip for T or L seat post. 

THE OUGUID S A DDLERY CO. Syracus e. N. Y. 

MANUFACTURE OF BICYCLES.-A 
very comprehensive H.rtic!e �Ivini! the deta.ils of con·· 
structiOD of every part ot these vehicle.'). With 15 en� 
IZrnvinll8. Contailled in SCIENTIFIC AMEUICAN SuP. 
PLEMENT. �o. !l0�. Price lO cents. To be had at this 
office and from all newsdealers. 

The Name" HUNTER" • • •  , 
bever was put on anything that wasn't first-class. i 

That name has stood for simple, plain, unvar· 
nished integrity. and hence it is put On the . .. 

• • HUNTER CYCLES 
IIY" Send jar Catalogue. 

HUNTER ARMS CO . . FULTON. N. Y. 

iixowa.ra. Cha.inless Bicycle. 
The first man ln any town who buys one will be 
anow e d an agen't'sdiscount and offered an a�en ... 
cy,Wbet'ebshe gets commissions that wlll pay for 
b1a wheel, or R-tlenst reduce the cost. AddreSB 

HOWARD, 771 Summer..A. v •• Newark. N.J. 

PORTABLE SINGLE RAIL SURF ACE 
Railway. - Details of construction and deRcripti!_lO of 
rolling stock.of a new system of portable railway which 
may be laid upon gl'ound t.hat has received no special 
preparation for its reception. With 19 Illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
1014. Price 10cents. To be had at this office and from 
all newsdealers� 

THE DURANT COUNTIN G MACHINES 
Received the Hi�best Award 

at the World's Fair. IIY" Send for catalogue to 
W. N. JlURA NT. 

233 22d St., Milwaukee. Wis. 

Seventeenth Edition of 

Experimental Science 

ItEVI8ED AND ENLARGED. 
1 'lO J'nlZ"PJIiI Rud 11 () �l1pel'b CntIJ added. 

Just the thing for a holiday present for any man, 
woman.!qtudent. teacher, or anyone interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Pbonog-raph. the curious 
optieal illusion known as the Anortboscope, together 
with other new ami mterestlD� Optical IlluSions, the 
�rti;�le�&��lil��:�gt�:s�bl��! ��fu�:l�r��t�� 
����rits b�c�����ic�i

ag�s���r��·. ���1rfc���8t�f�': 
er, F.lectrical Rocker. Etectrk Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter WhlCb will prove of interest to scien
tific readers. 

840 pages. ;82 One cut s. substantially a nd beautifully 
bonnd. Price in cloth. by mail. il!\4. Half morocco. S5 • 

lTSend jorillusrratea circuiar. 
MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 
3Ul BltOAOWAY. NEW YORK. 
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