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‘Inside P’age, each insertion «~ - = 73 cents a line,
Back Page, each insertion - = - $1.00 a line.

The above are charges per agate hne—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

EAS BESTOS: S
PLASTIC STOVE-LINING.

Ha®proven one of the most desirable articles
for the household ever produced, It is put up
in neat and convenient packages ready for use,
and can be easily applied by any one at less
than one half the expense of common brick
linings, while it is far more durable. Only
about one half the thickness of ordinary fire
brick is required, leaving a larger s ace for
fuel. It is suitable for all kinds Stoves.
Ranges & Furnaces and is also largely used by
manufacturers,

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

Sole Manufacturers of

H. W. JORNS-ASBESTOS LIQUID PAINTS, }

Asbestos Roofmg, Steam-Pipe and Boiler
Coverings, Steam Packings, Fire and
Water Proof Sheathing, &c.,

No.87 MAIDEN LANE, NEW YORK.
Chlcago, . Phlladelphla, London.
FILM PROTOGRAPHY, o i iomficia

atrip by menns of the Roll-1lelder, Cireulars free,

The BEASTM AN DRY PLATE & FILM CO,
1357 State Street, Rochester, K. Y.

LEESHORT- WY

Addrexs: Tha American Writing
Macking Cq., Hartford, Conn.;

Kew Yorkt (ice, 237 Broadway,
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WITHERBY, RUGG & RICHA RDSON, Manufacturers
of Patent Wood Working Machinery of every descrip-
tion. Facilities undurpassed. Shop formerly occupied
bY R. Ball & Co.. Worcester. Mass. Send for Catalogue.

VWM. A. EARRIS,
’rovidence, . 1. (IPark 8t.) Si ! walk W
Original and Only Builder ot the
HARRIS-CORLISS ENCINE,
With Harrle’ Pat. Improvements, from 30 to 1,000 H. 34
8end for copy Engineer’'s and Steam User's
Manual. By J. W. Hill, M.E.. Price 81.25.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of businessthey have had Sorty one years'
ezpertence, and now have wunequaled " facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend 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.

P mphlet sent frse of charge, on application, con-
tuining full information about Patents and how to
oure them; directlons concerning Labels, Copyrig) ts.
Designe, Patents, Appeals, Rrisaues, Infricgements, Afe
signments, Rejetted Cnsée, Tints 0n the Bals of Pae
tents, ete.

‘We also send, free of charge, a Synopsis of Foreign Pa-
tent Ls.ws.showing the coat and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors ot Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 64 F 8tr t, Pa-
clfic Building, near 7th Street, Washington, D, C.

Bamples frea, if you mention Sclentific Americen,

CHUF‘GH DWE LLING
BaARNOR SHED., ™

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, 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 circulation. This he has when he
advertisesinthe SCIENTIFIC AMERICAN. And do not
let the advertising agent intluence you to - substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wuica you deade it is
for your interest to advertise. Thisis frequently done,
for the reason tnat tne agent gets a larger commission
from the papers having a small circulation than is allow-
ed on the SCIENTIFIC AMERICAN. .

For rates see top of firet column of this page, or ad-

dress : .
MUNN & CO.; Pablishers,

361 Broadway, New York. "
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JOUN F. LOYELE'S SOKSE, Rodlon, Masn,
STEAM ENGINES.

Horizontal and Vertical.

gin

]’ovga ler, Slate and
lin V[lll Mn.chinery, Tur-
ine Water V els,

York Mfg Oo.,ank‘ Ps. U.8.A.

Machinery, :

NICKEL PLATING

ZUCKER & LEVETT

PEMICAL G° NEWYORKUSA

\V/CKEL &
ELECTRO PLA

QUTFITS.

" Use tne JENKINS STANDARD PACKING in the worst
joint you have, and if, after following directions, it is not
what we claim, WE WILL REFUND THE MONEY.
Our “ Trade Mark” is stamped on every sheet. None
gonuliié ftnTegs so staMped. - @ Send Loy Price Listi *
JENEKINS BROS.,

91 John Street. N. Y. 79 Kilby Street, Boston.
13 So. Fourth Street, Phila,

PERA GLASSES é‘y‘f:::i::%i“' omoes
Sl' m?i e}o s{:fa nrMmrewra,
Beck“%]‘giil,s,de‘mhia Tlius, Price Lts't fren to any ndnd.resa.

er night. A
ht sod pro-
ble busi-

Mngle LL.azcterns nnd Views m' mopniar snb-

y‘ects. Cutslognes on a])n]lmt.‘hm Part 1 Optical, 2
athemqt.icnl 1 Metaorolugical, 4 Magic lanterns, ete

L. MANASSE,B8 Madison Htreet. Chicngo, Ill.

$10.00 to $50.00 :

nesd,

Troveamisgeion nf Power,
“umspension Bridges,
Tramwnys,

_ and other app]lcatlona of

Trenton Iron Co.
WORKS and OFFICE, TREKTON, N, J.
New Yorx Ofiice—C00PER T_{zwm & o, ,.1: Burll
Slip. PhiMelphin Gce—21 North Fourth Strest. Ch
age Ofﬁcc&—m- L.ako Street.

ENGINES

AND
BOILERS

of all stzes,

‘Write for Circular and tell us what you want. -
B. W. PAYNE & SON, Drawer 1004, Elmira
New York Office: 107 Libert étreet.
Eastern Agents, HILL, CLARKE & CO., Boston, Mass.
Our Eateﬂted Vertical Boiler will no¢ prime.’ No dan-
gerot burning flues,
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THE PHILOSOPHY OF TWIST —
Why twist is put in yarns for broadcloths, and the effect

that it has in diﬂerené cl{assesd?r 110118, Irl:'é“ﬂ‘ﬁiﬁd
with two engravings. Cortainedin ENT -
CAN SUPPL%}MENT. No. 490. Price 10 cents. To be

had at this office and from all newsdealers.
Wanted 50,000 Suwyers and
s A Wq Lumbermen t o send us their SA W s
full address for a copy of Emerson’s {# B
f WA WS, We are first to introduce NATUR- A
AL GAs for heating and tempering Saws
wwith wonderful effect upon improving their
quality and toughness, enabling us to reduce
prlces. Address
s EMERSON, SMITH & €O. (Ltd.) s
Benver Falls, “Pa.

Address JOIEN A, RO

LLNG '8 BONS, Mannfactur-
ers, Trenton, N, J., ot 117 Tiberty Street, New York,

Wheels and Eope for aonveying power long distances,
2end for elrcular.

INTERNATIONAL INSTITUTE FOR
Lique Carbonic_Gas.

0. BBUNLER. 857 Broadway, New York.

CRATEFUL-COMFORTINC.

COCOA

N GINEERS, Capitalists. Illustrated working mo-
dels of mechanical inventions. -
GARDAM & SONS, 9 John St.. N. Y.

wenai Tools eutets’, and

Ship Tools, Cleavers, Full Line
Chisels. L. & L J. White, Buffalo, N. Y. Establ’d 18317,

WIRE APPARATUS FOR LABORA-
tory use.— per by G. M. Hopkins, giving directions
for the manngcmre, from brass or tlg:led %vire, of nu-
merous useful and convenient implements for labora-
tory use. with 2 flgures, Contained in SCIENTIFIC
AMERICAN BUPPLEMENT, No. 493. Price 10 cents.
To be had at this ofice and from alt newsd ealers.

Cooperg’, Car-

6rain, Coal,

Handling
Send for

Circulas,

| BORDEN, SELLECK & C0.,{;

BARRISON CONVEYOR!

Sand, Clay, Tan Bzrk, Cinders, Ores, Seeds, &o.
S bors }cmcago, Iil,

Mapu’'Pers,
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A% AMERIGAN BELL TELEPHONG ¢,

" 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 rightsecured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicenseesresponsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

TO INVENTCRS
AND MANUFACTURERS

The Fifty-Fifth Annual ExhitHtion of the

AMERICAN INSITTUTE
TEE CITY 0F NEW YORE.

wili open ertamherm 1580,  Tieavy machinery w11l ke

recaived an osrly ne Hopt. 15th. Iotendiog exhibiturg
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FOR 1886.
The Most Popular Scientific Paper in the World,

Only $3.00 a Year, 1nclmlhur l'ostaze. Weekly.
52 Numbers a Yenr

Thin widely circulated and splendidly illustrated

-; baper is published weekly. Every number contains six-

; teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Epgineering Works, Steam Machinery
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, ete.

Al Classes of Readers find in the SCIENTITIC
AMERIOAN & popujsr resums of the best eclentific in-
‘formukion of thé days &n4 it s the aim of thie publishers
: to present it in an attractive form, avoiding as much as
- possible abstruse terms. To every intelligent mind,
- this journal affords a constant supply of instructive
_reading. Itis promotive of knowledge and.progressin
- every community where it circulates.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
! 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.

Clubs.—One extra ‘copy of the SCIENTIFIC AMERI-
CAN will be supplied gratis for every clib of flve subscribers
at SSOOeach additional copies at same proportionate

‘ 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. Ad-
dress ‘all letters and make all orders,drafts, ete., pay-

able to
DLTTITIT & CO.,
36 Broadway, New York.
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Scientific American- Supplement.

This is a separate and distinct publication from-
THE SCIENTIFIC AMTRICAN, but is uniform therewith
in size, every number containing sixteen large pages.
TRE SCIENTIFIC AMERICAN SUPPLVMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Arch&ology, Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Hngi-
neering, Steam and Railway Enpgineering, Mining,
Ship Bullding, Marine Engineering, Photogruphy,
Tecbnology, Manufacturing Industries, Sanitary En-
gineering, Agricultnre, Hortteniture, Domesti¢ Econo-
my, Biography, Medlcine, ete. A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

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

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 one year for $7.00. Address and remit by postal
order. express money order, or check,

MUNN & Ceo., 361 Broadway, N. Y.,
Pablishers SCIENTIFIC AMERICAN.

To Koreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity,to sub-
scribersin Great Britain. India, Australia, and all other
British colonies ; to France, Austria, Belglum, Germany,
Russia, and all other European States; Japan. Brazil,
Mexico, and all States of Central and South Amerieca.,
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
by postal or express money order, or draft to order of |

MUNN & CO. 361 Broadway, New York,

PRINTING INKS,

‘“Scientific American * is printed with CHAS."
ENEU JOHNSON & CO.’S INE. Tenth and Lom
bard Sts., Phils., and 47 Rose 8t., opp. Duane 8t,, N. Y.
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