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Advertisements.

Inside Page, each insertion - - = 73 cents a1 line.
Back Page, each insertion = - = $1.00 a line.
(About eight words to a line.!
lingravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tise i8 must be re d at publication office as early
as Thursday morning to appear in next issue.

STAR HACK SAW

much harder than a file, and will

This Saw is ve |
cutIron and Steel almost as readily as wood. One

saw will cut off a bar of half-inch round iron eightly
times, or a bar of untempered steel forty times. It
cuts ten times as fast as a file, and at one-tenm the
cost. As it cuts everything, it will do most of the
sawing required about a house, shop or farm.
The Frame is made of Steel, polished and Nickel
Plated, and will face the saw in four different direc-
tions. Frame and 12 Saws sent by mail on receipt of
$1.50. Hardware dealers will furnish them at the
same price. All genuine goods are marked with a
Star, and bear our name— :

Millers Falls Co.,

74 Chambers St., New York

COLUMBIA BICYCLES
AND TRICYCLES.

New Illustrated (36 page) Catalogue,
giving full description of these ma-
chines. sent for 3 cent stamp.

THE POPE W’ F’'G CO.,

597 Washington St., Boston, Mass.

e .
FOSSIL MEAL COMPOSITION,

The Leading Non-Conducting Covering
FOR BOILERS, PIPES, ETC,

With % to & inch thickness it radiates less heat than
any other covering does with 2 inches.
Weighs very light,is very durable, fireproof, and is
easily applied. Sold in a dry state by the pound.
ork.

FOSSIL MEAL CO., 48 Cedar St, New Y
RN S e e e
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SPEAKING TELEPHONES.

THE AMERICAN BELL TELEPHONE COMPANY,
W.H. ForBES, W.R.DRIVER, THrO. N.VaAIL,
President. Treasurer. Gen. Manager.

Alexander Graham Bell’s patent of March 7, 1876,
owned by this company, covers every form of apparatus,
including Microphones or Carbon Telephones, in which
the voice of the speaker causes electric undulations
corresponding to the words spoken, and which articula-
tions produce similar articulate sounds_at the receiver.
The Commissioner of Patents andtheU. 8. Circuit Court
have decided this to be the true meaning of his claim;
the validity of the patent has been sustained in the Cir-
cuit on final hearingin a contested case, and many in-
junctions and final decrees have been obtained on them.

This company also owns and controls all the other
telephonic inventions of Bell, Edison, Berliner, Gray,
Blake. Phelps, Watson, and others.

(Descriptive catalogues forwarded on application.)

Telephones for P’rivate Line, Club, and Social systems
can be procured directly or through the authorized
agents of the company.

All telephones obtained except from this company, or
its authorized licensees. are infringements, and the
makers, sellers, and users will be proceeded against.

Information furnished upon apolication.
Address all
AMERI%

N .
t| 2

communications to the
MBELL TELEPHONE COMPANY,
illc Street. Boston, Mass.

== ROOFING

seyo FOR SAMPLE ~’CIRCULAR
il W. H. STEWART
M. 74 COURTLAND,ST. NEW-YORK.

TOOEFrE'SsS PATENT
L] .
Asbestos Lined Removable Covering,
Made of Feltand Asbestos. For e -
use on STEAM BOILERS 1".)
PIPES, Refrigerators, =
Cars, Ice Houses, an and =
COLD WATHER PIPES.  Easily applied by any one.
Address CHALMERS-SPENCE CQ.

419 & 421 Sth St, N

.
ew York.

s

ASBESTOS ROPE PACKING,
. ASDBESTOS KFLAT
ASBESTOS SHEATHINGS,
ASBESTOS GASKETS,
ASBESTOS BUILDING
Made of strictly pure Asbestos.

H. W. JOHNS M’'FG CO.,

87 Maiden Lane, New York,
casBIESTuS” LIQUIT "PEINTS; F
PAINTS, ]%)I(Iflﬂgm, Y e’
FIluél’lui(m ONER OGS,

PACKING,

FELT.

COATINGS,
EMENTS, ETC.
Descriptive price lists and samples free.

NEW YORK COAL TA
! /0 WARRE’?V%’.—TE MI)QA Lco.

Korsteep or flat roofs. Applied by ordinary workmen

at one-third the cost of tin. Circuiars and sampi
Agents Wanted, 7. NEW, 82 John Streeg, ?&?%’?ﬁ%

!

NEW YORK BELTING AND PACKING CO

”m\ The Oldest and Largest Manufacturers of the Original
[.

SOILID VULCANITE

'EMERY WHEELS.

All other kinds Imitations and Inferior. Our name is stamped in full upon all our ;
standard BEL/TING, PACKING, and HOSE. Address

NEW YORK BELTING AND PACKING CO.,

Nos. 13 & 15 Park Row, opp. Astor House, New York.l

L
Wheel.
Joun H. CHEEVER, Treas.

EVAPORATING. FRUIT

Treatise on’ improved methods
SENT FREE. Wonderful results.
Tables of Yields, Prices, Profits,
and General Statistics. Address

AMERICAN MANUF’G CO. 9

‘Waynesboro, Pa.
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American Fruit Drier.

ES’I"ABLISHICD 1842
JOEIN HEO@LI:AINID,

M: fac~
tlllllll'ler‘ ¢ G 0 I" D
of PENS,

Pen Holders, Pencil Cases. MacKinnon Stylographicand
Elastic Fountain Pens. Over one million of our Goid
Pens now in use, many of them more than twenty years
old. If not sold by your stationer or jeweler, send for
illustrated price list to 19 West 4th St., Cincinnati, O.

Anctomatic Engines, 30 to 300 Horse Power.
Throttling Engines, 4 10100 Horse Power.

Over 450 Engines and 10,000
Horse Power now in use.

Send for Tllustrated Circnlar and Reference List, and
ASK OUR PR CES!
The Westinghouse Machine Co.,

PITTSBURG, PA.

PATENT
JACKET KETTLES,

/ Plain or Porcelain Lined. Tested to 100 ib.
pressure. Send for Lists.

J S C. HAND & CO.
614 and 616 Market St., Philadelphia, Pa.

THE POOLEY

ROTARY STEAM ENGINE.

This engine is designed for all purposes where the use R . e
of steam power is desired. It is simple, compact, and g)(}ldvrgx??é;{ mgl‘;‘igm Llﬁfég’étsﬁ‘bﬁﬂ S];O%Ifim G0
durable in construction; quick, positive, and powerful Branch Offices : 401 Bm St., D’ALLAS, TEXAS.

in its action. Address
W. C. POOLEY, Louisville, Ky.

ICE MACHINES

Of all sizes, from
10 Ib. per Hour to
50 Tons per Day
~ Binary Absorption System.
ECONOMICAL,
SIMPLE, RELIABLE.
Send for Circulars.

Delamater Iron Works,

16 Cortfandt St.,
NEW YORK, U S. A.

DIAMOND

=)
i
S ®F \
NEW YORK.

Co-
pEY

OGARDUS PATENT UNIVERSAL ECCEN-
_) TRIC MILLS—For grinding Bones, Ores, Sand, 014

P’'Y./The ‘*“ MONITOR.”

Best Boiler Feeder
. _inthe world.

Greatest Range
yetobtained. Does
not Break under
| Sudden Changes of
| Steam Pressure.

Also Patent:

EJECTORS
Waler Elerators,

For Conveying
Water and Liquid.
Patent Ollers, Lue

bricators, ete.

INA'TETAN & DR EYFUS
~end for catalogue. 92 & 94 Liberty St., New Y’OI"k.

~ HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

A NEW LIFTING AND NON-
LIFTING INJECTOR.

SrEam

W B FRANKLIN.V. Pres't. J. . ALLEN. Pres't,

J. B. PIERCE, Sec'y.
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GAS ENGINES,
Simple, Substantial, Safe, Economical.

POWER DETERMINED BY ACTUAL TEST.
Call and see them,or for circulars and prices address

THE CONTINENTAL GAS ENGINE CO.,
No. 231 BROADWAY, NEW YORK.

F. Brown's Patent

FRICTION
CLUTCH.

Send for Illustrated Cata-
éogue and Discount Sheet
0

A. & F. BROWN, 43 Park Place, New York.

Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn,

Corn and_Cob, Tobacco, Snuff, Sugar, Salts, Roots, Our Immense CATALOGUE of
Spices, dCotlrlee, Cocoanutﬁ bI<‘Iaxseed(ll %sbegltlos, M}ﬁ&;, MUSICAL and other Wonders
etc., and whatever cannot be groun other mi

Also for Psints, Printers’ Inks, Paste g]acking,‘ etc: I WORTH S NDING FO

JOHN W. THOMSON, successor to. JAMES BOGAR-

HARBACH ORGANINA CO.Phila,Pal
ROCK BREAKERS AND ORE CRUSHERS.

W emanufacture and supgly at short notice and lowest rates, Stone and @®re Crushers con-
taining theinvention described in Letters Patent. issued to Eli W. Blake. June 15th: 1858, togeth-
er with NEwW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May 11th
and July 20th, 1880. to Mr. S. L. Marsden _All Crushers supplied by us are constructed under
the superintendence of Mr. Marsden, who, for the past fifteen Jears, has been connected with
the manufacture of Blake Crushers in this country and England. R
=k FARREL FOUNDRY AND MACHINE CO. Manufrs.. Ansonia, Conn.
COPELAND & BACON, Agents, New York.
Liabels,

Print Your Own Gards

DUS, corner of White and Elm Sts., New York.

WM. A. HARRIS.

1»R()V.1DEN(€E, Rl'k I\;' (l;x% RK ;;li‘olgEETh Ete,
oﬁgnﬂﬁuaﬁff %nlyesbnmﬁf- of the . }vith our ?‘% P'it""i%’é It’res%;7-r L%rger sizes
4 A\l 1 14 or circulars, etc., o Do or young
l{ A l{lilb'(/ () RL lbb LNGIN L == or old. business or pleagure. Everything

= casy, printed directions. Send two stamps
for Catalogue of Presses, Type, Cards,
ete,, etc., to the factory, Kelsey & Co., Meriden, Ct.

With Harris’ Patented Improvements,
from 10 to 1,000 H. P.

AM GAUGE CO.,
Original Steam- Gauge Co.

Bus. Estab. in 1851.
Incorporated in 1854.

Sole Manufacturers of the

TMPROVED
THOMPSON

INDICATOR

PLANIMETER AND

Useful Information aud Tables on Steam and
Water tor Engineers and others contained in Blake’s
new illustrated catalogue of steam pnmps and dp
; engines, just published. Copies sent tree. Address

! Geo. F. Blake Mfg. Co.,95 & 97 Liberty St., New York.

\.ﬁwﬁgs‘LACKBARRELM_%ACH|

fyl A SPECIALTY G NERY
=52 JOHN GREENWOOD & CO.
= ROCHESTER N.Y.

Decorating, ete. For 1883 eighty-eight-page illus-

PANTOGRAPH. trated Catalogue, address, inclosing three 3-cent stamps,
b 36 Chardon St., WM. T. COMSTOCK, 6 Astor Piace, New York.
. BOSTON, MASS. |1 ~¢¢f 18
Send for New Iliustrated Price List and name this paper. L ff l w I Wh l L
J BLAISDELL, Prest. e e a er e e S ) t

E. BURT PHILLIPS, Treas. H.K.MOORE, Supt. |  with lmportant Improvements. &3

i T © IVI:’AV 111 0NN TN @ITANTEO DU OTDIVA LLUN . ¢
) == A9 | PINE NEW PAMPHLET FOR 1883
SURVEYING INSTRUMENTS: ! Sent free to those interested.

> Transits, Levels,
& Rods, Chamme Tagee ™ Compasses, | rAMES LEFFEL & CO., (@
Springfield, Ohio.

DRAWING NSTRUMENTS, | Serinescid o

Separate and in cases. Scales, - .
Anpg]es,t(lurvgs,T-squares,}"icl'u-‘ VOLNEY W. MAS N &700..
FRICTION PULLEYS, CLUTCHES, and ELEVATORS,

scopes, Telescopes, Opera and
PROVIDENCE, R. 1.

Hield Glasses, Muygic Lanterns,
’S AUTOMATIC ENGINF ¢

Aneroid and Mercurinl Ba-

EST'p 2
rometers, Self-registering Ther-

mometers, Hygrometers, Hydrometers, Air Meters,
edometers,0dometers, RhuinkorftCoils, Batteries, Mag-
nets, etc. Send forand specify (S A-catalogue), 192 pages.

MATI'I—I;‘I'I Ail‘ l‘\iﬁl. I

INSTRUMENTS

; Drawing
Materials
The Largest

PAYNE

Rellable, durable, and econom. 0 frerni

2, 1 eal, will

b‘:"’e power with one-third Toss fuel and water than ’a:; ot ffﬂ'f

Cntlt, not. ﬁ‘tvzed with an automatic cut-off. Send for Illustri
talogue ** A 2% forinformation and pricess Box 1207

AND
; BEST STOGK B: W. PAYNE & SONS, Corning, N. ¥
IN THE = 9
/ llnlted States )ENKINS PATENT VALVEQ T~
o Jn %Y THE STANDARD. oo
tmtie;é:t‘:lmu& 4 MANUFACT.URED OF
ogue BEST STEAM METAL.

j of 195 pages sent
f on application.

JENKINS BROS.71 JOHN S%

i g —ALSO— —
N \ Samp}e Books of m F h ) ot of
; & Pay BPoiievrglgs Suee&gtlt:dss.teagg%ﬁ?séggégtla;]teagipgsf'
QUEEN & CO., Philadelphia HENRY W, BULKLEY Sole Maniscicror.

149 Broadway, New York,
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00KS ON BUILDING,PAINTING,
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FOR 1883.
. The Most Popular Scientific Paper in the World,

i Only $3.20 a Year, including posiage. Weekly.
32 Numbers a Year.
|

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information, and a large number of

- originai engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
(hemistry, Electricity, Telegraphy. Photography, Archi-
tecture. Agriculture, Horticulture, Natural History, ete.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the 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. It is promotive of knowledge and progress in
' every community where it circulates.
I Merme af wahcorvintion.—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 and twenty
;cents by the publishers; six months, $1.60; three
; months, $1.00.

{ Clubs.—One extra copy of the SCIENTIFIC AMERTe

| CAN will be supplied gratis for every club of flve subscribers
at $3.20 each; additional copies at same proportionate

: rate.

One copy of the SCIENTIFIC AMERICAN and one copy
of the SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber in the
United States or (langda oo sne-ict wr ocvort QOUATS DY
G pudiishers.

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

DMLTITIT S Co.,
261 Broadway, New York.

To Foreign Subscribers.—Under the facilities of
the PostalUnion.the SCIENTIFIC AMERICAN isnowsent
by Post direct from New York, with regularity, to sub-
| seribers in Great Britain. India, Australia, and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South Anmerica.
Terms, whensent 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 postage, which we pay. Remit
by postal order or draft to order of

MUNN & CO., 21 Broadway, New York.

G INKS,

HE ‘‘Scientific American * is printed ith
ENEU JOHNSON & C0.’S INK. Tenth and poss:
bard Sts, Phila., and 47 Rose St., opp. Duane St., N, Y.






