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SUPPLJ<�MENT. No. 7'�. Price 10 cents. To be had at 
this office and from all new�dealers. 

El!iltab1i.l!ilhec1. �BBB. 
The Largest Manufacturers of Mechanical Rubber Goods in the World. 

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

Portlnlld. Oregon. noston. 

Seven New 
Styles and 

Sizes 

AI.L LOADED WITH 

Transparent 
Films. 

For sale by all Photo. �tock nealers. 
THE EASTMAN COMPANY, 

Send jor ('illalo{/lte. lW(,1IES1'EU, N. r 

THE AMtRl�AN BtU TtLEPH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This COllJpany owns the Letters PatelJt 
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 
forllJs of Electric Speaking Telephones 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 consequencel!i 
thereof, and liable to suit tlll'refor. 
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BALL AUTOMATIC 
r-IIADE ONLy CUT OFF ENGINE 

MACHINE TOOLS 
Engine Lathes, Planers, Shapers, '1'111'_ 
ret Lathes, etc. �Sel'ld for Oatalogue, 
The Hendey Machine Co. Torrington, Conn. ' 
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LITTLE WONDERS 
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I A djunct, though their Cost may appear at :f' . first High. But after considering their 
Durability, in holding their edge, .savina oj 
Ttme over those of StaL Tools in Grinding, 
as wen as the effectiveness and illimitable 
Revolutions which they can stand, and 
truth of work produced, they have proved 
the Most Economical, Ejfecti'l)e and Durable 
Tool Now in Use. Practical Mechanics and 
��f;ls ��:���sigf t�:���ofg���cf���; 
and durability, dOing that which no steel 
tool can do. After turningthe Rolls, when 

inspected by a microscope, there is no perceptible wear. 
They are now extensively used in ROlling,Paper Mills and 
Bleacheries, both in this country and Europe. The sub­

scriber is '�ldenttfierl" with the Diamond and" Emery 
lVheel" trade as the Pioneer maker of Diamond Tools 
since introducing the use of bis Points and tools for 
�� �g�:tli���s:e b��m���feJo�.Fe:�trh:;���!)�ll��� 
bas proved incalculable. Diamond Points reground and 

sharpened. Carbon Tools reset and new carbons fur­
nished for the same. Also, glaziers' diamonds manufa(}o 
tured and reset. Send number of tool desired to 
J. DICKIN!SON. 64 NllsSllu !Street, New York. 

Minerals &. Scientific Books. 

Can be used Any Place. to doAnv !�?rkNa����le 1n��n�te��� !BOJ1� 
A8hes! No Gauges! No Enl!i­
neer! A perfectly safe Motor ATMOSPHERIC DUSf.-BY WILLIAM GEAR CUTTING 

Marcet, F .R.FI. An address delivered to the Royal I�eland, Faulconer&NortonCo.,Detroit,Mich 
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CHARTER GAS ENGINE CO. 

P.O. Box 148, �terling, III. 

more 
suitea for 
a nd much lower i n  

price than wheel-handled straightwa� 
valves, is rnpidlJ superseding these 
and stop cocKs, where pressure is be� II 
low 75 pOunds. AbsuJutely ti�ht . 
Lever remains fixed at any opening, 
is detachable and indicates dej?ree or 

J,nnkeaheilnel" HralOs )Ifg� Go.,Cin., O. 

ESTABI.ISHED 1846, 

The Most Popular Scientific Paper in the World 

Only 9::1.00 a Yellr, Including Postllge. 
\Veekly-ii2 Numbers Il Yellr. 

openinlZ.Shes� in. to6 in. Inves t i;!lI�e�·l��������������������� ------------------------. -------
Tbis w idely circulllted and splendidly Illustrated 

paper is published weekly. Every number contains six­
teen pages of useful information and a large number of 
original engravinl's of new inventions and discoveries. 
representing Engineering Works. Steam Machinery. 
New Inventions, Novelties in MechaniCS. Manufactures, 
Chemistry. Electricity. Tele!ITaphy. Photography. Archi­
tecture, Agriculture. Horticulture, Natural History, 
etc. Complete list of patents each week. 

SIEMENS' + CABLES. 
SUBMARINE, 

UNDERCROUND, 
+ + + + + TELECRAPH, 

+ + + TELEPHONE, 
ELECTRIC LICHT. 

T erms of 8ubscription.-One copy of the SCIEN­
TIFIC AMERIC_tN will be sent for one year-52 numbers­
postage prepait' .• to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50 j three months, $1.00. 

Address. 

INTERIOR, + 
Manufactured under authority of 

!SIEMEN!S & HALSKE by THE EDISON GENERAL EI.ECTRIC CO. 
at their SCHENE{'TADY WORK!S. 

Estimates furnished on application. 

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

Cable and Wire Department, Edison General Electric Company, 

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., paYllble to 

MUNN & CO., 361 BrolldwllY, New YQrk. EDISON BUILDING, B"olld lOt., NEW YORK. 

$ 8 5 \.o�e" Diamond Safety $ 8 5 i jdtutifit 
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TH E �mtritaU �uppltmtnt 
Diamond ��:;'1-!it"s';l

l�cii�l:li����:il�t'1u1i:�A�ron
A'M.'ll'!�le ���Jle:::;!��a\O all Run-

money can buy. Finished in enamel and nickel. Thi8 is a separate and distinct publication from THE 
Strictly high grade in every particular. No better machine made at any price. SCIENTIFIC AMERICAN. but Is uniform therewith In size. 

Bicycle Catalogue'., Free. �end six cents in sta1}1Ps for our 100-pa.ae illustrated catalogue , every number containing sixteen large pages full of en-o! Guns, Rifles, Revolvers, SPorttfU)
. 

Goods oj all ktnds. etc. i gravings. many of which are taken from foreign papers, 
JOHN P. LOVELL ARMS CO., 147 Washmgton Street, BOSTON, MASS. l and accompanied with translated descriptions. THE 

,SCIENTIFIC AMERICAN SUPPLEMENT Is published week-

The largest stock in tbe world. Complete pieces 
of the Meteoric Iron from Canon Diablo, de­
scribed in this paper Aug. 29. 50 cts. and upward. 
Send for catalogue, speCifying in what branch of 
science you are intel'ested. . JAMES WATT. AND THE APPLICA- FC>:Ft. S.A.1.E. Iy. and includes a very wide range of contents. It pre-�&�tw��n

ab��e-��t��i����:sfn �Te;u�gn��r�e 'I sents t?e most recent papers by 
.
eminent writers in al1 A E FOOTE 116 Elm Ave 'tion of Science to the MechanicaIArts.-ByArchibald 

• . , ., . Barr. B.!:lc. A very interesting review of the life work 
Philadelphia, Pa. i ��o�e
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, science with a view to its application in eng-ineering 
wurk. Contained tn BCTENTIFIC A"YIEIUCAN S�l'l)Lg-PATENT JACKET KETTLES 

pulling a strap. f have one set of harness will work the prIncipal departments of SClence and the Useful 
P?rfect on any horse or buggy:. $500 for the paten� and Arts. embracing Biology, Geology, Mineralogy, Natural r�����,bRC�S8. J. H. AKERS, Belvedere Hotel, "ash,., i History, Geography, Archreolo�y, Astronomy Chemis­

try. ElectriCity. Light. Reat, Mechanical Engineering, 
SteGm and RaHway Engineering, M1ning, Ship Building, 
Marine Engineering, Photography, Technology, Manu­
facturing Industries. Sanitary Engineering, Agriculture. 
Horttculture, Domestic Economy, BiOgraphy, lIedicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no other publicaUon. 

Plain or Porcelain I,ined. 
TQsted to 100 lb. pressure. Send for Lists. 

BARROWS-SAVEltY CO •. 
S. Front & Reed Street". Philadelphia. Pa. 

ATENTS! 
Wi�E��:�ut\��tfon& O�oib�n 
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A�lEUlCA':S', continue to examine im prove­
menhl, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had fort;y-jime years' 
t'xperience, and now have unequaled fa.cilities for the 
preparation of Patent Drawings, Specificatlons, and the 
prosecution of Applications for Patents in the United 
Stat-e8, Canada, and Foreign Countries. Messf8. Munn 
& Co. also attend to the preparation of Caveats, Copy­
rights for Books, Labels, Reissues� Assignments, and 
Reports on Infringements of Patents. All busmess in­
trusted to them is done with special care and prompt­
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application. con­
taining full information about Patents and how to pro­
cure them i directions concerning Labels, Copyrights, 

�::j���e%t��e��eclffe��se�i��ts oI:;frh�ge
Sr:;I�n�f 

Patents. etc. 

I ��d'Tro� 'at �!�S�!�l�:�. 
cents. fro be had at thIS Droce 
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AND FINE GRAY IliON ALSO STEEL ALLE�LE: CI'ISTINGS FROM SPECIAL Ef\NS 

- D fiNE TINNING J� P"l�T 
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Perfect Newspaper File 
: The Koch Patent lille, for preserving NewsIXLpers, Mag'-
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CAN and SCIENTH'IC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail. or $1.25 at tbe 

. office of this paper. Heavy board sides; inscription 
"SCIEN'l'U'IC AMERIC AN" in gilt. Necessary for 
eveM 8WN� (j����to
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DEFIANCE MACHINE WORKS. 

lIffiLllERS OF 
HUB, 

SPOKE, . 

WHEEL, 
WACON 

AND 
Carriage 

Machinery. 
DEFIANCE, 

No. 0, HUB T URN_IN_O-,-L_A..,.T_Hc-E_,_O_h_l_o._u_. _B._A. 
POROUS EARTHENW AR E.-BY 

H'NGiRS AND COUPliNGS 
COMPLETE STOCK OF 

Double Brace, Self· Oiling, Adjusta. 
ble Ball and Socket Hangers, 

Pillow Blocks, Post 
Hangers, Etc. 

Chas. C. Gilman. An elaborate discussion of terra cotta 1 E Q' lumber aud its future uses. Contained in SCIENTIFIC l:�n AMERICAN SUPPLEMENT. No. 804. Price 10 cents. 
To be hflt1 At this offl�f> anr1 from H 11 new;;;dealers. 

GENERAL�"\) EXPERIMENTAL 
MACHINE WORK. BEST FACILITIES IN CHICAGO 
N AJIONAL MACHINE WORKS, 35 S�CANALS; CHICAGO III 

EDISON GENERAL ELEOTRIO 00'1 
l'ICHENECTADV, N. V. 

The most important En(]"inefrlng Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLKMENT. 

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

MUNN & CO ., 361 Brolldway, New York, 

Publishers SCIENTH'IC AMERICAN. 
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�llildiug QBdithllt. 
THE SCIENTIl1'lC AMERICAN A RC H I T E C TS' AND 

BUILDKRS' EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to a bout two hundred ordinary book pages; forming a 
large and spleadid Magazine of Architecture, richly 
adorned with f'legant plates in colors. and with other flne 
engravings j illustrating the most interesting examples 
of modern architectural construction and a 11 ied 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 as the more expensive. Drawings in 
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 I.,argest Circulation of any 

Architectural publication In the world. Sold by all news­
dealers. $2.50 a year. Remit to 
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Patents in all the principal countries of the world. HARRISON CONVEYOR! 

MUNN & CO •• Publisbers, 

361 BroadwllY, New York. 

III UNN & CO., Solicitors of Patetlts. 
361 BrolldwllY, New York. 

SHANCR OFFICES.-No. 622 and 624 �' Street. Pa.­
CI1IC Bulldiu". near 7th Street. Wasbington, D. C. 

Ha!Sfing Grain, Coal, Sand, Cia., Tan B�rk, Unders, Ores, Seeds,&c. 
�����.l BORDEN, SELLECK & CO"{Ma��·�';",8. !Chicago, III. 
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