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The above are cbarges per agate Ilue- about el�bt 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may bead adver­
tisements at the same rate per agate line, by measure­
ment, a8 the letter press. Advertisements must be 
��:l��� t6t 

a���cr�i�be �g;J�Wi�g ��!k':�s���rsday 

�citutifi� jmtticau. 
RUBDER BELTING' 

-ESTABLISHED lSa5.-
Th .. MONARCH and lllALTESE CROSS RED 

STRIP and l'lOHA WK brands of RUBBER BELTING 

are the Best. 

THE GUTTA PERCHA AND RUBBER MFG. CO. 
Para Building, 35 Warren St., New York. 

• "ort land, Ore2'on. lIoston . 

[OCTOBER 10, 1891. 

THt AMtnl�AN U�t Tt�trH�Nt ��. 
95 MILK ST., BOSTON, MASS. 

STAR HACK SAWS. 
All who use Star Hack Saws i n  hand frames know 

their value. \Vben run with power, that value is in-
ii�,

ed
lt

a�U\��� foV���I?nc:e��ce
In

o�a���1Jop:ri����:S 

'NEW K -. --K- i ThIS COlUpam' owns the Letters Patellt o D A S g-ranted to Alex;�nder Hraham Bell, March 
7th, 1876, No. 174,465. and January 30th, 

"Voupress tIle buttOll, 1877. No. Itl6.787. 

its cost in 25 days. They are fast coming into use, and 
never fail to satisfy. 

7N do the rest." The transmission of Speech by all known 

MILLERS FALLS C'J, 
93 READE lSTREET, NEW YORK. 

Se1!f�n New 
Styles and 

Sizes 

forms of Electric Speaking Telephones in 

frillges the right secured to this Company 

by the above patents, and renders each 
indi vidual user of telephones not furnish· Don·t Theom" 

butsend your 
addreRs in ful1, 

For these40 Facts. 

AT.L LOADED WITH 
ed by it or its licensees responsible for such 

unlawful use . and all the consequence!! 
thereof. and liable to suit therefor. 

te���arob�g� Ir� 
know that we 
only deal In div­
Idend paying In­
vestments, a n d  
have never offer­
ed to our clients 
�o�ld b�: ��:r� 
ward sold at a 
good a dv a n c e ,  
unlike mercan­
tile or land In­
vestments. Our 
clients a lway s 
have a ready rnar� 
ket at a day's 
notice. Write us. 
Taylor & RathYon, 

DENVER, COL. 
Branch, A mes 

Building, Boston. 
DENveR R£FI!ItI!!NCE'1 

Amer.Nat'l Bank, 
g�?: �:fl�:��: Com'l Nat'lBank. 

DEFIANCE MACHINE WORKS, 

l)(to50 H. P. THE Motor of 19th Century � canbeUSedAnllplaCettOdOAn1J 
- !��! rkit���le1n��n�tel�� !BOJI� Ashes! No Gau/!('s! No Emd­

neer! A perfectly safe Motor .. for all places and purposes. Cost 
i ; " -" Sit ��ltr;P�6a!�dt i��J;��d�;�l�O���O�� 
...,. . '- ::::::S fT. ��or circular�. etf'., uddret'ls 

Economy, UeUabUlty, CHARTER GAS ENGINE CO. Slmpllclty, Sufety. P. O. Box 148. :-o.tf"rlin::, III. 

'''"an Du.zen'", Pat. T.oofle PulleyOller 

HAS Highest Indor8ements, 
Envia b le Re putation, 
Scientific Pedigree. 

A two years'teRt by com�ervative 
manufact lIfers of national reputu· 
tion has bhown it to be the mil/l per-
�e;! L�:i��li��r?O�l1��;��a��l.'leM��d 
for our" Catalogue Number 55." 
VAN DUZEN & 'l�IFT, Cincinnati,O 

Transparent 
Films. 

�tock nealer�. 
THE EASTMAN COMPANY, 

Send for CatalOGue. ROCHESTER. N. r 

A WARRANTY D�ED {�:;,�o g���� f:o�o� 
large land lZI'ant as a bonus with each share of stock, 
will strengthen the Company by inducing greater settle­
ment. Write to the ARCADIA. (inL .. ' f'OA�l' & J.JAKE­
I..A Xl) RR. Co., Boston, Mass., and Arcadia, Fla. 

'"'A"'DY 
OAte Valve for low 
pt88llure •• steam, wilter t 

oils. elc., beln!! simple, 
more compact, hette-r 
lulted 'or the- purpose 
a n d  much lower In 

price- tban wheel.handled slrfti�htwar 
valves, ill rapidl� supersedin2' 

.
tbese 

ftnd stop CO{'klll, where presaure 18 be­
low ';S poundS, Absolutely tight. 
Lever remains fixed at any opening, 
is detachablp ftnd indicates dee-ree 01 
opening. �Izes� in. toti in. Invelllti,!llte. 
1.llnli.l'ahrimfl;l' IIrlll!ls )lfg. Un.,ein" O. 

DEFIANCE, OHIO, U. S. A., 

lIUlLDERS OF ! WHY -����'������ 
UTO on -WORKIN G MACHINERY 19r �E£:ici':;;!' 'i.��Il

T��'U��\�����Sk�:;''}.I��'¥;���a�'i!arll�Nr o���d'ilW�han� I Yf l MF(';. co., wOl'ks, Benver Falls, I"a. Rrallchl's: 100 ('hllJnhl�rsSt., lYi'tv rork; 
50S t!,"tate St., Cllicago: 13 S. Forsyth St., AtlaHta, Otl. 

FOR 
,) Our Mat", have bl'ass tag nttac lted IItamped "llnrtmnn." . 

[�Jb, Spoke, Wheel, Wagon, Carriage Bending, , ,��������� /". " . v_· , . " ,"" ,', • •  , ,, " ' '' ' ' J. ''_'/''''.�''�' , 

����_ SIEMENS' + CABLES. 
Yoke, 

Single- SUB MAR I N E, -I- -I- -I- -I- TELECRAPH, 

Tree, UNDERCROUND, -I- -I- -I- TELEPHONE, 

Patent Wbeel Boxing Macbine. 

AND 

Handle 
Factories. 
Complete 

OutfiU;. 

Send for 
Catalogu •• 

PATENT JACKET KETTLES (f 
Plain or Porcelain IJined. 

TQsted to 100 lb. pressure. Send for Lists. 
BARROWS-SAVERY CO .. 

S. Front & Reed Street., Pbiladelpbia. Pa. 

THE P REl.UER CAMERA 

IS THE BEST IN MARKET. 
SImple of ManIpulation. 

Plates or Films are used. 
The Shutter is always set. 
PRICE $18.00. 

Send for Catalogue and copy of Modern Photography. 
WE MAKE ALL KINDS OF' CAMERAS. 

ROCHESTER OPTICAL COMPANY, , 
- 140 S. Water St., ROCHESTER, N. Y. 

Address, 

\ 
INTERIOR, -I- ELECTRIC LICHT. 

Manufactured under authority of 
SIEMEN S & H ALSKE by THE EDllSON GENER AL ELECT RIC CO. 

a t  tbeir SCHENEt'TADY \VORKS. 

Estimates furnlsbed on application. 

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

B. W. JOHNS' 

ASBESTOS SECTIONAL PIPE COVERING 

A Non-Conductine: Covering for Steam and Hot Water Pipes, etc. 
READTLY A'l'TAVHED OR REMOVED BY ANY ONE. 

ASBESTOS BOILER COY' E..iRINGS_ 
We are prepared to take contracts j01" applyi nll Steam Pipe and Boiler Coverings i n a1lY partoftlte Vn'tted States. 

� �. Jc)�N. lI/I:A._U.F.A.C"rU�X_G- CC)lI/I:P.A.l.YY, 
SOLE MANUFACTURERS O�� 

H. W. Johns' A.bestos Millboard, lSheathilllls, B uildiug Felts, Fire-Proof Paints, Liquid 
• Pa ints, Asbesto8 Rootillji{, etc. 

87 Malden Lane, New York. CHiCAGO, PHilADelPHIA, BOSTON. 

GEAR CUTTING 
Leland, Faulconer & Norton Co.,Detroit,Mich � . - 1\ C AND FINE GRAY IRON AL50 STEEL ALL�LE: 'j CASTINGS FROM 5.P.ECIA Ln: R NS 

S DEVLI.N � co-6 F����,��� J�IE:l ... ' 
• TtiOMfI;lEHIGHAVE &AM"tRICAN';T PHllA �� 

MACHINE TOOLS 
Engine Lathes, Planers, Shapers, Tur­
ret Lathes, etc. JT Sendjo r Catalogue. 
The Hendey Machine Co .. Torrlngton, Conn. 

KANG(RS AND COUPliNGS 
COMPLETE STOCK OF 

� AT E N T S , E,?�c?gl�an� 1nl!l�!!a�I:':C!stn�f�';rr-;c�! 
lumber and its future uses. Contuilled III SCIENTH'lL 

• ,��'�:l���lt��;"P;Ji��E�tid ��m �1���w;J��re:�. 
cents. 

Wi�bE��:�ut\E,�t1i'01� 010ih�n S'g�'k"ii��� \ - -
AMERICAN, continue to examine improve- ' I 
menta, and to Hct as SOlicitors of Patents "/���"II�C),".1 

Double Bl'ace, Self-Oiling, Adjusta­
ble Ball and Socket Hangers, 

Pillow Blocks, Post 
Hangers, Etc. 

for Inventors. 
In this line of business they have had jOl'tU-.fil'P 1wars' 

e.Tpel'il'J/t'p, and now have Hnl'QlUlled fadli-tiN! for the 
preparation of Patent Drawings, Specifications, and the 
�t��:��g��a��,�lri�r��t���s

n
fg�:n��I�:. S �e���s.

U���� 
& Co. also attend to the preparation of Caveats, Copy­
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in­
trusted to them is done with special care and prompt­
ness, on very reasonable terms. 

EDISON GENERAL ELEOTRIO 00'1 
SCHENECTADY, N. Y. 

A pamphlet sent free of charge, on application, con-�i:!:�t:�l? h�������
o�o

a�c�����teL!�:I�? 8g;y�7gbr
t�: \ E LEe T RIC �::I:�:ne���eR�j'ectfcfe��ses�ei�ritSs J:;frt�ge

Sn,:I�n�f i POWER APPARATUS, 
Patents, etc. 

We also send, /1'('(' of char(1f', a Synopsis of Foreign Pa­
tent Laws, showing the cost and method of securing 
Patents in aU the prinCipal countries of the world. 

lllUNN &; CO., Solicitors of Patenlll, 

361 Broadway, New York. 

BRANCH OFFICE8.-No. 622 and 624 F Street, Pa. 01110 Bulldlll8. llear 7th Street, Waahlnaton, D. C. 

FOR EVERY VARIETY OF MEOHANIOAL WORK, 
SAFE, SURE, RELIABLE. 

ESTIMA TES FURNISHED. SEND FOR CATALOGUES. 

THOMSON-HOUSTON MOTOR CO., 
620 ATLANTIC AVENUE, BOSTON, MASS. 

© 1891 SCIENTIFIC AMERICAN, INC, 

BALL AUTOMATIC 
JY1ADE ONL.y CUT OFF ENGINE 

BY - &NGINE Co THE BALL ERIE PA . 

TE:E 

ESTA Rl,I�HED 1846. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly-�2 N umbers a Year. 

- This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains s1x­
teen pa!!es of usefu1 information and a large number of 
original engravinl's of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in MechaniC S, )-Ianufactures. 
Chemistry, ElectriCity, Telel'rapby, Photograpby. Arcbl­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Tel'1IIS of �nb�c riptioll.-One copy of the SCIEN­
TIFIC Al\JERICAN wi11 be sent for one 'war-,52 numbers­
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dolIal'� by the 
publishers; six months, $1.50; three months, $LOO. 

Clubs.-Special rates for severa1 names, and to Post 
Masters. Write for particulars. 

The safest way to remit Is tty Postal Order, Draft, or 
Express )-Ioney Order. Money careful1y placed inside 

of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make al1 orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 
---0------

THE 

jdtuttfit �tutdtltU jupplttutnt 
This Is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith In size, 
everynumbercontaining sixteen large pages fun of en­
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEM ENT is published week­
ly, and inc1udes a very wide range of contents. It pre­
sents the most recent papers by eminent writers in al1 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy,Natura1 
History. Geograpby. Arcbreology, Astronomy Cbemis­
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 publication. 

'1'11(' most impoTtallt. En{l'inCl'ring lVorks, Mechanisms. 
and Man1!factures at home and abroad are il1ustrated 
and deElcribed in the SUPPLEMENT. 

Price for tbe SUPPLEMENT for tbe United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM­
ERICAN and one copy of the SUPPLEMENT, both maHed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by posta1 order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 
PUblisbers SCIENTIFIC AMERICAN. ----0-----

�uilding (!Edition. 
THE SCIENTIFIC AMERICAN A R C H I T E CTS' AND 

BUILDER.S' EDITION is issued monthly. $2.50 a year • 
Single copies, 25 cents. Forty large Quarto pages, equal 
to about two hundred ordinary book pages� forming a 
large and splendid Magazine of Architecture, rich ly 
adorned with elegant plate,s in colors, and with otherflne 
engraving's; illustrating the most interesting examples 
of modern architectural construction and a11ied sub,lects. 

A special feature is the presentation in each number 
of 8. variety of the latest and best plans for private resi­
dences, city and country, including those of very mOd­
erate cost as well as the more expensive. Drawingsln 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates. etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Arcbl tectural publication in tbe world. Sold by all news­
dealers. $2.50 a year. Remit to 

MUNN & CO .. l'ub lislters, 

361 Broadway, New York. 

PRINTING INKS 
The SCIENTIFIC AMERICAN is pnnted with CHAS. 

ENEU JOHNSON & CO.'8 INK, Tentb and Lombard .t.I .. Phliadelphla,and 47 Rose St.,opp, Duane. Nell' York 
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