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'Iuliide l)qe. each insertion - - _ "':i cents a line. 
Back Pa&,e, each insel'lion ••• ,81.00 a line. 

The above are charges per agate lme-about eight 
words per line. 'l'his notice shows the wi.dth of the line, 
and is set in agate type. Engravings may hood adver­
tlsemente at the same rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
recei.ved at publication office as early as Thursday mom­
tng to appear in next issue. 

/ 
, B.W. dOHlfS' . 

�·SA&[ES�061' 
PLASTIC STOVE-LINING. 

Ha'proven one of the most desirable articles 
for the household ever produced. It is put up 
in neat and convenient plOckages ready for use, 
and can be easily a pplied by anyone at ,less 
than one half the expense of common brick 
lini ngs, while it is far more durable. Only 
about one half the thickness of ordinary fire 
brick is required, leaVing e. larger space for 
fuel. It is su itab Ie for a 11 kinds of Stoves, 
Ranges &. Furnaces and is also largely used by 
manuJacturers. 

Special Inducements tD the Trade. 
H. W. JOHNS MFG. CO., 

Sole Manufacturers of 
H. W. JO�"AS:8E'ST0811QUIO PAINTS, 

Asbestos Roofing, Steam-Pipe and Boiler 
Coverin'gs, Steam Packings, Fire and 

Water Proof Sheathing, &.c., 
No. 87 MAIDEN LANE, NEW YORK. 

Chicago, , Philadelphia, 

WITHERBY, BUGG & RICHA aDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip­
tion. Facilities unl111rpassed. Shop formerly occupied 
bv R. Ball & co .• Worcester. Maos. Send for Catalogue. 

�D/I[. .A.. :E3I..A.�ELX&. 
l'ro'Y','ellee. U. It (I'urk St.) Stxminutea'walkWesttromatatioD. 

Orlalnal and Only lIuilcler 01 (he 
H A R R I S-C 0 R L I SS' E N C I N E 
With Harris' Pat: Iinprovements, trom 10 to 1,000 H. II 
Send for copy Enclneer'. and Steam U.er'. p::'�k,pP,l ... W. HIli, M.E., Price .1.25. 

PATENTS. 
MESSRS. MUNN & CO., In connection with the publl­

catlon of the ScIENTIFIC AMERICAN, continue to ex­
amine Improvements, and to act as SoliCitors of Patents 
for Inventors. 

In this line of business they have had forty one jJeIIh'8' 
�; anit now have unequaled' !aciliues for the 
preparation of Patent Drawings, Specifi cations, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs MUnn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues. Assignments. and Reports 
on Infringements of Patents. All business Intrusted to 
them Is done with special care and promptness, on very 
reasonable terms. 

phlet sent free of charge, on application, con-
\I'ifi�����s

n 
c':,�':.�J:�e'L�b:l!? �g�yi-'lg�t� 

ligomenta, ReI:C��P�6s�:A'\"n't:·oi"i��g�:n��,�:.: teuts,etc. 
We also send, If'''' o! charge, a Synopsis of Foreign Pa. 

tent Laws, showing the coot and method of securing 
patents in all the prinCipal countries of the world. , 

MUNN & (JO., Solicitors of Patent., 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Str t. Pa­
OIlIoBullding, Dear 7th Street, Wllllhlnlnon, D.o. 

To Business Men. 
The value of the SCIENTI>'IC AMERICAN as an adver­

tising medium cannot be overestimated. Its Circulation 
is many times greater tban that of any similar journal 
now published. It goes into all the St'!tes and Territo­
rillS, and is read in all the principal libraries and reading 
rooms of the world� A business man wants something 
more than to see his advertisement in a printed news­
paper. He wants circulat.ion. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent influence you to substitute 
som e other paper for the SCIENTIFIC AMERICAN, when 
selecting a li,st of publi.cations in WlltCn yuu deCIde �t ts 
for your interest to advertise� This is frequently done, 
for the re�80n taat tne ag�nt gets a larger cO-mmissio'n 
from the papers having a sman circulation tlmn 10 allow­
ed on the SCIENTIFIC AMERICAN. 

For rates see top of fir.t column of this page, or ad-
dress 

. 
MUNN &: (JO., Publishers, 

361 Broadway, New York.-

STEAM ENIINES. 
Horizontal and Vertical. 

Dr ed&'lnJl' Machlnel'Y, 
Flour, Powder, Slate anti 
Flint IllililUachinery, Tur. 
blue Water Wheels. 
YorkMfgOo., York, PII. U. a.A. 

- use me JENKINS STANDARD PACKING in the worst 
Joint you have, and if, after following directions, it is not 
What we claim, WE WILl, REFU.ND THE MONEY. 

Our" Trade Mark" IS stamped on every sheet. None geU\l1ne iinIllIiS so'stlii'nJ)t!d. ..send 1()J'� Llst>' ., 

JEN'�:J:N'S EI�OS •• 

[SEPTEMBER p; 1886. 

THEAMEnI�AN iEtt TEtErH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
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 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 consequences 
thereof, and liable to suit thE'refor. 

TO IN·VENTORS 
AND MANUFACTURERS 

OF THE 

J dttdifit �mtriCltU 
FOR 1S86. 

The Most Popnlar Stientifie Pap.r In .the World. 
Only 83.00 a Year, inchHliuII:J'osta&,e. Weekly. ;)2 Numbers a l'ear. 

ThiN widely ch'cuhiled and splendldly!llnstrated 
paper Is publlshed weekly. Every.number contains six­
teen pages of usefuIlnfolmatlon and a large number of 
original engravings of new Inventions and discoverIes. 
representing Engineering Works, Steam M achinery 
New Inventions, Novelties in Mechanics, Manufllctures, 
Chemistry, glectrlcity Telegraphy. Pbotography, Archi­
tecture, Agriculture. Horticulture, Natural TIlstory, etc. 

All Classes of Ut'aders find in the SmEN!fIJ'IC 

AMERIOAN It ,PoPuliiii' �e.um� of the best scientific In· 
fG:mmtlon-q,tth«ftr,&n4IH. the-aim 01. Jilie'\>1l�bers 
to Jlresent it in an attractive form. aVOiding as much as 

POSSible abstruse terms. To every intelligent mind, 
71 Jolm Street, N. Y. '19 Kilby Street, Boston. this journal affords a constant supply of instructive 

13 """ Fourth- !!itt'eet, �'hila. reading. It Is promotive of knowledge 'and, progress In 
___ ....::.======-��---..:.::.------;:---_��-- ---:---'---cc---:----:- every community where it circuJates. 

Terms of Sub8cl'iption.-One copy of the SCIEN-' 

TIFIC AMERICAN wlJl be sent for <me lIeaf'-52 numbers­
I postage prepaid. to any subscriber In the United States 
, Or Canada, on receipt of three dollars by the pub­

lishers; six months, $1.50; three months, $1.00. 

Trenton 
WORKS and OF 

NewYor.\;Ofll ce-CooPER , 
Slip. Phf_eI\>hia Ofllce-21 �7COC"-'"-,_=. ;:: 

ago Ofllcce-l46 I.ake Street. 

Write for Circular and tell us what you want. 
B. W. P AYN�� S,9O�k ��:e

e� ��i,��fra
8�e.l 

Eastern Agents, Hn,L, CLARKE & CO. Boston, Itass. 
Our patented Vertical Boiler will not prime. No dan­

ger of burning fiues. 

Mention this paper. 

I' Clubs.-One extra 'Copy of the SCIENTIFIC AMERI­
CAN will be supplied gratls!orevervclubo!ftvesubscribers 

I at $'&.00 each; additional copies at same proportionate 
---------�------------- rat� THE PHILOSOPHY OF TWIST·- I The safest way to remit Is byP08tal Order. Draft, or 
Whl twist Is put in yarns for broadcloths, an

1
d the efl!t

ec
d
t Express Money Order. Money carefully placed Inside 

th. It has In different classes Of goods. llustrM e 
with two engravings. Contained In ScIENTIFiC AMEUl- of envelopes, securely sealed, and correctlyaddres8ed, 
CAN SUPPLEMENT, No. 490. Price 10 cents. To be 

I
I seldom goes astray, but Is at the sender'S risk. Ad­

bad a� this office and from all newsdealers. dress 'all letters and make all orders, drafts. etc., pay. 

AWS Wanted 50,000 Sawyers and SAW S 
able to 

S ( Lumbermen t o send u s their :l::\I.!:"'C7NN c;!Iz; CO •• 

A ��I�'fU�� f�: ��.riir�ir{)"l�gg��c�A���� A 361 Broadway, New York. 
AL GAS for heating and tempering Saws 

Wwlth wonderfnl effect upon improving thelrw 
-quality and toughness, enabling us to reduce 
prices. Address 

S EMERSON, SMITH &: CO. (Ltd.), S Beaver Falls,·Pa. 

INTERNATIONAL INSTITUTE FOR 
Liquefied, CarbonicctaB. 

o. BRUNLER,857 Broadway, New York. ; 

EPPS'S 
CRATEFUL-COMFORTINC. 

COCOA 
E]lGIN ERRS, Capitalists. Illustrated working mo­

dels of mechanical inventions.· 
GARDAM & SONS, 96 John St .. N. Y. 

ED IE TOOLS Coopers', Car­
Ship Too�, Cleavers, lci:nt��i I��� 

Chisels. L & L J. White, Buffalo, N. Y •. Establ'dl837. 

WIRE APPARATUS FOR LABORA­
��m::',;;tuF:.r:r�>f��j,�..o�k���lrn';,1,f���e2}1��� 
merous us venlent Implements for labora-
tory use. ContaIned In SCIENTIFIC 
AMERICAN No. <f93. Price 10 cents. 
To be h ad at from all newsd ealera. 

T�JIiJ 

Scientific American, Suppk!ment. 
This Is a separate and distinct publication from' 

THE SCIENTIFIC AMERICAN. but Is uniform therewith 
in Size, every number containing sixteen ]arge pages. 
THE SCIENTIFIC AMERICAN SUPPLl<MENT Is published 
weekly, and Includes a very wide range of contents. It 
presents the most recent \>apers by eminent writers in 
all the prlnolpal departments of Science and the 
Useful Arts. embracing Biology, GeclolO', Mineralogy, 
Natural History, Geography, Archreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mechanical 1IJngl­
neerlng, Steam and Railway 1IJnglneerlng, Mining. 
Ship Building, Marine Engineering, Photogrllphy. 
Tecbnology, Miulutacturing Industrles, Sanitary En­
jJl.neerlug. AlPiiluiture, 'BortletlltuNl, DOmesttc ECono­
my,Biography, Medicine, ettl. A vast amount of fresh 
and valuable Information pertaining to these and ..illed 
subj\lCts Is given, the whole profusely Illustrated with 
engravings. 

The most impot'tant Enoinuring WOf'k8, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in tbe SUPPLEMENT. 

PrIce for the SUPPLEMJlNT for the United States and 
Canada. �00.a year, or one copy of tbe SCIENTIFIC AM­

ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7,00. Adoress and remit by postal 
order. express money order, or check, 

MUNN &: Co., 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMERICAN. 

'1'0 1'00'ellru !'in bscl·iber •• -Under the facilities of 
the Postal UniOn, the SCIENTIFIC AMERICAN Is now sent 
by post direct from New York, with rej/(lllarlty, to sub­
scrlbersinGreatBritain. India, Australia,and all other 

British colonies; to France, Anstrla, Belgium, Germany. 
Russia, and all other 1IJnropean States; Japan, llrazl� 
MexiCO, and all States of Central and South Amerllllt. 
,Terms, when sent to foreign countrieS, Canada excepted, 
$�, gol:l., for SCIENTIFIC AMERICAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN and S UPPLEMENT for 
one year. Thls lnclndes pcstll,«e, which we pay. Remit 
by postal or express money order, or draft to order of , 

MUNN & co., 361 Broadway, New York. 

- ¥RRISON CONvEYOR! 
Handling 6raln, Coal, Sand, Clay, Tan Bnk, Cinders, Ores, Seeds,&,c. 
���.I BORDEN, SELLECK & co.,r��'�':,r8,}Chicago, IlL 
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