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Seven New 
Styles and 

Sizes 
AT,T� LOADED WITH 

Transparent 
Films. 

For sale by-;'n Phof.o. P!.ock nM.l�T •. 

THE EASTMAN COMPANY, 
Send Jor Cataloane. lWCHESTER, N. Y 

'!4 to 50 H.
I'

P .. 
�

'1

.

'

""

HE Motor of 19th Century 
Ca.n be used AnyPlace,to doAnll 
lVork. find by Any One. No Boil .. 
er! No Fire! No Steam! No 
Ashes! No Gauges! No Engi� 
neer! A perfectly safe 1\1 otor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse paw-

THE MODERN ICE YACHT. - BY 

POPE MFC. CO., 77 Franklin Street, BOSTON. 
:Branch HOUlet: 12 Warren St., NEW YORK. 291 Wa.buh 

Ave., CHICAGO. Factory. HARTFORD, CONN. 

ADDITION, SUBTRACTION, 

MU L TIPLICATION, DIVISION. 

INTEREST, EXCHANGE, PER­

CENTAGE, &c. 
The COMPTOMETER 

solves rapidly and accura.tely all 
arithmetlCaL problems. Operated 
by keys. Saves 60 per ct. of time. 
Entire relief from mental strain. 
Adapted to a.n commercial ac� 
counting and scientific compu� 
tations. SEND FOR CIRCULAR. 

FELT'" TARRANT MFG.CO •• 62·66 Illinois St .. Chicago. 
A NEW EDITION OF 

Th� �ci�ntinc Amnic�n n�r�nnc� ���k 
This attractive Jittle book, of 150 pages, embraces a 

fo��te "a��e!!o�ts� �g:i�t��t ���;�h��::l�� �� �� i�: 
u. S. by states and counties, and has the area of square 
miles in each state and territory, with tables of the oc-
�,!�:�i���sa�� t�[i�uh�:i�:nfo�d

i�b�t�a�i� r;tl?��i; ��f��CSta�:�n&��ffa�� �rthn�li::C1iJ�h��:�b�� 
patents secure caveats, trade marks, design patents 
aI�8beeO�rci{h�ntains tables for calcu]ating the horse 
power of steam engines, and other information useful 
and varied. The matter crowded between the covers 
��i�it!�t�g��e�a\�rr��U2� �a�:;�! be���a��e�;�o� 
newsmen or by mail. 

�'UN'N' d:! CO_ 
Publishers of SCIENTIFIC AMERICAN,  

361 Broadway, New York. 

BARNES' 
UPRIGHT DRILLS 

Complete line, ranging 

from our New Friction 

Disk Drill, for light work 

to 42-inch Back Geared, 

Self Feed Drill. 

Send for Catalogue 

and Prices. 

w. F. Ik, .JOHN BARNES CO., 
1999 Ruby Street, Rockford. III. 

ARTIFICIAL INCUBATION.-A DE­

��\�ti�DH��r��.e ����;�tJof:&�c��N���1ggA��1����� 
SUPPl,li:MENT. No. ,,�. Price 10 cents. 'ro be bad at 
thi s office and from all newsdealers. 

"j£�lil':;viii!a5t;i;e3hml!n'. Improved Time Detector 
• �with 12 or 24 Keys, with 

Safety Lock attach. 
ment. Patented 
1875+7. Myinven­
tions, and will sue 
a.1l concerns seIJing 
or using the Safety 

, '" � cr. For c ircular!:l . etc .. address 
Economy, Reliability, CHARTER GAS ENGINE CO. 

Simplicity, Safety. P. O. Box 148, �terlin.::, III. 

TRANSMISSION OFPOWER BY C OM-
pressed Air.-A valuable and interesting review of the 
present status of the problem of es.tabli�hing compressed 
air plants for furnisbing motive power to consumers. 
Contained in SC IENTIFIC AMI£RLCAN SUPPLl<:M�;:\T, 
No. 161i. Price 10 cents. To be had at this office and 
from all newsdealers. 

Geo. W. Polk. A new and va]uable paper. contalDin� 
full practical directions and specifications for the con­
strnction of the fastest and best kinds of Ice Yachts of 
the latest, must approved forms. Illustrated with en­
gravings drawn to scale, showing the form. position, 
and arrangement of all the parts. Contained in SC IEN­
TIFlC AMEnICA� SUPPLE MII;NT. No. 6'J4-. Price 10 
cents. To be had at this office and of all newsdealers. 

I,EAItN WATCHMAKING, Eng-ravin�, and kin­
dred branches. Sf,ltd jor P'1'OSpp·ct'l.ts. CHICAGO W ATCH­
MAKERS ' INSTITUTE, 22 Van Buren Street, CHICAGO. 

Inventions Realized, 
That is, made real j which rarely happens 

I 
before a model is made, and rarely then. 
A first-class machine shop. We send a 
primer with full particulars. 

THE JONES BROTHERS ELECTRIC Co. CIN'TI, o. 

SIEMENS' + CABLES. 
SUBMARINE, 

UNDERCROUND, 
INTERIOR, -I-

-I- -I- -I- TELECRAPH, 
-I- -I- -I- TELEPHONE, 

ELECTRIC LICHT. 
Manufactured under authority of 

SIEMENS & HALSKE by 'J'HE EDISON GENERAL ELECTRIC CO. 
at their SCHENECTADY WORKS. 

Address, 
Estimates furnished on application. 

Cable and Wire Department, Edison General Electric Company, 
EDISON BUILIHNG, Broad St., NEW YORK. 

J AMES WATT, AND THE APPLICA-
tion of Science to the Mechanical Arts.-By Archibald 
Barr, B.Sc. A very interesting review of the life work 
of the celebrated engineer, with the lessons to be drawn 
from it by those who are enterinll uoon the study of 
SCience with a view to its appJication in engineering 
work. Contained in HCll:GNTlFlC A MIGH1CAN �UPPLE­
ME:"I'T, No. 144. Price 10 cents. '1'0 be had at this office 
and from all newsdealers. 

S AW S Wanted 50,000 Sawyers SAW S and LUmberme n to 

NICKEL-IN -THE-SLOT MACHINES. 
By W. L. Aughimbaugh. An interesting description of 
the various coin-controlled apparatus now so common in 
ftY��i�fi:8e�iibitf4 afig��E��n���ta?Je�h1� sg;:��!��c 
AMERICAN SUPPLEMENT, No. 79,... Price 10 cents. 
'}'o be had at this office and from all newsdealers. 

GAS � GASOLINE ENGINES 

(SEPTEMBER 5, 18<)L 

THt AMtRI�AN �tL� TtLtrH�N� ��. 
95 MILK ST" BOSTON, MASS, 

This C ompany owns the Letters Patellt 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186.787. 

The transmission of Speech by all known 
forms of Electric Speaking T elephones in· 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use. and all the conBequence� 
thereof. and liable to suit therefor. 

ESTA Rl,ISHED 1846. 

The Most Popular Scientific Paper in the World 
Only �3.00 a Year. Includiu2' Postage. 

Weekly-52 Numbers a Year. 

Tltis widely circulated and splendidly illustrated 
paper is published weekly. E:very number contains six­
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam IHachinery. 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

TerRIS of S ilbscriptio ll.-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one year-52 numbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of tllree dollars by the 
publishersj six months, $1.50; three months, $LOO. 

Clubs.-Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray. but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 

---0---

THE 

JtitutUit �mtritltU �uppltm.ent 
This is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en­
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week­
ly, and includes a very wide range of contents. It pre­
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archreology, Astronomy Chemis­
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu­
facturing Industries, Sanitary Engineering, Agriculture. 
horticulture, Domestic Economy, Biography, Medicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other pu blication. 

The most important Engineering TVorks, Mechanisms. 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year j or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies,lOcents. Addressand 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 

Pu blishers SCIENTIFIC AMERICAN. 
--0---

�uildiug �diti()u. 

attachment. 
according to De­
cision of Circuit 
Court of U. S. for 
S. D. ofN. Y. 

Send for circul ars to 
"ER.206 Broadway. New York. P. O. Box 2875. 

A 
send us their full address for a copy of Em-

A erson's IT Book of �A '\7�, new 1890 edi-
tion. We are first to introduce NATURAl. 

W GAS for heating and tempering �a ws with W wonderful eH'ect upon tmErOVing their qua-

S �Ze��d �d'8r�:sMr��i�t�� �it�'i�: S HINGlRS IND COUPliNGS 

THE SC IENTIFIC AME RICAN A RCHITECTS' AND 
BUILDERS ' EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equa] 
to about two hundred ordinary book pages � forming a 

large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings j illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi­
dences, city and country, including those of very mod­
erate cost as well � the more expensive. Drawings in 
perspective and in �olor are given, together with full 
Plans, Specifications, Sheets of Details, Estim3�:' . etc. � .. · . ....

. ATENTS! 
. . . . . •  . Wj�E����u���t�on

& 
o�Oih�n scgI��"ii��� 

AMERICAN, continue to examine improve­ments, and to act as Solicitors of Patents for Inventors. 
In this line of busina.s they have bad fortY-.fil'€" years' 

experience, and now have unequaled fac'i1-i,ties for the 
preparation of Patent Drawings, Specifications, and the 
prosecuti.on of Applications for Patents in the United States, Canada, and Foreign Countries. Me ssrs. Munn *g�Ots 

a�soor a����� , 
t�;ge1lr¥fe��:J��� rss9:ri:ita

e
t�ts?Ofld 

Reports on Infringements of Patents. All business in­
trusted to tbem is done with special care and prompt. 
ness, on very reasonable terms. 
tatnramfu�fei��g�:tto� °ib��trp:te�s

afEJi��\�?ro c�� 
cure item j directions concerning Labels, COpyrig'Ibts 
�::::�;netft��eil�j'ect:Je�Be::ei�:8 J�&�ge

s�?en�i 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa­
tent Laws, sbowing the cost and method of securing 
Patents in all the principal countries of the world. 

III UNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, p,.. oitle Building, near 7tb Street, Washington, D. C. 

& CO. (Limited), Beaver Falls, I'll. 

ALLE- --�� i CASTINGS FR�S£,[CIAL ERNS � . -�-- - -AS MD FINE GRAY IRON ALSO STElL 

�DEV LlN Yo co 'I. fiNE TINNING J,p - PAl' 
G A'S OIl . \,: fINI'>HLN(, ANNING TtiOM LEHIGH AVE 8< AMERICAN 5T PHILA ,_-""� 

COMPLETE STOCK OF 

Double B"ace, Self-Oiling, Adjusta­
ble Ball and Socket Hangers, 

Pillow Blocks, Post 

Perfect Newspaper File I Hangers, Etc. 

T1!e Koch Patent File, for preserving New:spapers, Mag· f!J'�II" p" � U1 "IIm"r8UIIII.. "IIU"lll .. � ��i�:Sr:dgc�cr.
m
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b
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n
t6:

c
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CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
sjw,plied for the low priQe of $1.50 by mail, or $1.25 at the Hs8rE�\�fcPaXiIERVdl�"b?�r�il��de�e���t��� 
eve�IvN N� C����b��r::SvS;�e�����. A������N. 

EDISON GENERAL ELEOTRIC 00., 
SCHENECTADY, N. Y. 

, F�- -Cc..��<:?J.� PcERFORATED �ETALS101MINING SCREENS, ''.. - '.' �� " (30Al:A.' ORE SEP.A:RATORS, REVOLV1NGA.,SHAK1NG SCREENS. '" ,  � , •• , C .,:: JIGS &STAMP BATTERIES·,'''''"" "MILLINC. MININC MACHINERY�All"'''''' 
� , �_"':.' _,_" HARRiNGTON & KING PERFORATING@,CHICAGO. 

.NEW YORK OF"ICE, 284 PEARL STREET. 

© 1891 SCIENTIFIC AMERICAN, INC. 

The elegance and cheapness of this magnificent work 
have won for it the I.largest Circulation of any 
\rchitectural publication in the world. Sold by all news­
dealers. $2.50 a year. Remit to 

MU"NN & CO., Publishers, 

TIfiJ 

361 Broadway, New York. 

The most Sueees.ful Lubricator 
:fOl' Loole PulleY8 1 .. UMe. 

DUZEN'S PATENT . . .. 
r.::;.�jW"' .. 

E PU LLEY 01 LER 
ree.omIne"ded by those who have 

for the p�st four yean. Pricea 
Everv user of machin· 

our "·Catalogue No. 56,,' 
free. Mention this paper. 

(CI N:;�� .. 
"TAN DlJZEN k TIFT, Clneinnati, OhIo. 

PRINTING INKS 
The SCIENTIFIC AMERICAN is prInted with CRAS. 

ENEU JOHNSON & CO.'S INK. Tenth and Lomb,ud 
Sta., Philadelphia, and 47 Rose St., oPP. Dnane, New York 
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