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“WMovertisements.

Inside Page, each insertion - = 73 cents a line
Back Page, each insertion - « - « 51.00 a line

The above are charges per agate line— 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 ear]i as Thursday
morning to appear in the following week’s issue.

STAR HACK SAWS.

All who use Star Hack Saws in band frames know
their value. When run witb power, that value is in-
geased at least fivefold. Price of Power Machine,

225. 1t cuts up to five inches, In many shops it saves

its cost in 25 days. They are fast coming into use, and

never fail to satisfy.

MILLERS FALLS C)H,
93 READE

STREET, NEW YORK.

Don't Theor::.

butsend your
address in full,
For these 40 Facts.
It may be of in-
terest to you to
know that we
only deal in div-
idend paying in-
vestments, and
bave never offer-
ed to our clients
but what
could be after-
ward sold at a
good advance,
unlike mercan-
tile or land in-
vestments. Our
clients always
bave a ready mar-
ket at a day’s
notice. Writeus.

Taylor & Rathvon,

DENVER, COL.
Branch, Ames
Buildlng. Boston.

DENVER REFERENCES 1
Amer.Nat’l Bank,
City Nat’l Bank,
Col. Nat'l Bank,
Com’l Nat’1Bank.

DEFIANCE MACHINE WORKS,

DEFIANCE, OHIO, U. S. A,
BUILDERS OF

WOO0D-WORKING MACHINERY

FTOR

["ab, Spoke, Wheel, Wagon, Carriage Bending,
Hoop,

Neck-
Yoke,

j Handle
Factories.

Complete
Out fits.

Send for
Catalogue.

Patent \WWheel Boxing Machine.

PATENT JACKET KETTLES

Plain or Porcelain Lined.
Tested to 100 1b. pressure. Send for Lists.
BARROWS.SAVERY C
8. Front & Reed btreets. Phlladelphm. Pa.

THE PREMIER 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.
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RUBBER BELTIN

—ESTABLISHED 1835.—

MONARCH and MALTESE CROSS RED
STRIP and MOHAWK brands of RUBBER BELTING

are the Best.

PERCHA AND RUBBER MFG. CO.

Para Building, 35 Warren St.,, New York.

Francisco. Portland, Oregon. Boston.

=~ Motor of 19t C

=" Motor o entury
Canbe used Any Place,to doAny
Work, and by An One. No Boil-
er! No Fire! No Steam! No
Asbes! No Gauges! No Envi-
neer! A perfectly safe Motor
for all places and purposes. Cost
of operation about one cent an
hour to each indicated horse porw=
er. For circulars. ete., address

CHARTER GAS ENGINE CO.
0. Box 148, \lerlulg. Il

I |
Economy, Reliability,
Sfimplicity, Satety,

YanDuzen’aPat. T.oore Pulle! Ofler

Highest Indorsements,
Enviable Reputation,
Scientific Pedigree.

A two years’ test by conservative
manufacturers of national reputa-
tion bas shown it to be the mnly per-
| fect Lubricator for Loose Pulleys in
use. Prices very reasonable. Send
for our * Catalogue Number 55.”
VAN DUZEN & TIFT, Cincinnati, O

'NEW KODAKS

“You press the button,
we do the rest.”

Seven New
Sryles and
Sizes

AT.L LOADED WITH
Transparent

Films.
For aale by all Photn. Stock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER, N. Y

A WARRANTY DTED i7.° e ot

| large land grant as a bonus with each share of stock,
will strengthen the Company by inducing greater settle-
ment. Write to the ARCADIA, GUL¥ COAST & LLAKE-
LAND RR. Co., Boston, Mass., and Arcadia, Fla.

THE RANDY
’ Gate Valve for low
b W

Ppressures, steam, water,
price than wheel-handled straightway

oils, etc. be\ngmmp]e,
more comput, hetter

valves, is rapidly superseding these

and atop cocka, where pressure is be-
low 75 puunds Absolutely tight.
Lever temnains fixed at any opening,
is detachable and indicates degree of
opening. Sizes 3 in. to 6 in. Investizate.
Lunkenheimer Brass Mg, Go.,Cin., @,

WHY

do 90 per cent. of all Steel Wi
. CO.,

AN

for Catalozue and Testimonial_book—mailed
works, Beaver Falls, P’a.
508 State St., Chwag(). 73 8. Forsyth St., Atlanta, Ga.

Our Mnta have brass tag attached sauped CHavtman.)’

AT T AAAAAAAS AN

re Mats used in America bear our Trade Mark? Send $
free—and find out. NARTMAN

RBranches: 102 Chambers St., New York;

VRN

SIEMENS +CABLES.

SUBMARINE, =+ =+
UNDERCROUND, *

INTERIOR, +

Manufactured
SIEMENS & HALSKE by THE E
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TELEGRAPH,

+ + TELEPHONE,

'ELECTRIC LICHT.

under authority of
DISON GENERAL ELECTRIC CO.

at their SCHENECTADY WORKS.
Estimates furnished on application,

Address,

Cable and Wire Department, Edison General Electric Company,

EDISON BUILDING, BroadSt.,, NEW YORK.

H, W. JOIRINS’

ASBESTOS SECTIONAL PIPE COVERING

A Non=Conductin

Covering for Steam and Hot Water Pipes, etc.

READILY ATTACHED OR REMOVED BY ANY ON

ASBESTOS BOILER OO'V'hJRING-S-

Weareprepared to take contracts for applying Steam Pipe and Boiler Goverings in any parto ft he Unated States.
E, W, JOENS MANUFACTURING COMPANY,

SOLE MANUF
H. W. Johns’ Asbestos Millboard, Sheathin
Paints, Asbest

87 Maiden Lane, New York.

ACTURERS @OF
8, Building Felts, Fire-Proof Paints, Liquid
os Roofing, etc.

CHiCAGO, PHILAD:LPHIA, BOSTON.

GEAR CUTTING

Leland, Faulconer & Noxrton Co.,Detroit,Mich

ROCHESTER OPTICAL COMPANY,

€
~ 14 S. Water St.,, ROCHESTER, N. Y.

ATENTS'

MESERE, MUNN & CO., in connection

with the publication of the SCIENTIFIC

AMERICAN, continue to examine improve-

ments, and ’to uct as Solicitors of Patents
for Inventors.

In this line of business they bave bad forty-five years’
experience, and now bave wncqualed facilities for the
preparation of Patent Drawings, Spncmcauons and the

rosecution of Applications for Patents in the United

tates, Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rigbts 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.

A pampblet sent free of char ge on application, con—
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights, ,
Designs, Patents, Appeals, Reissues, Intrmgementa i
Assignments, Rejected Cases. Hints on the sale of
Patents, etc.

‘We also send, free of charge, a Synopms of Foreign Pa~
tent Laws, showmg the cost and method of securing
Patents in all the principal countries of the world.

MUNN & CO., Solicitors of Paten s,

361 Broadway, New York,

BRANCH OFFICES.—No. 622 and 64 F Stre: 8(. Pa-
cific Building, near 7th Street, Washington, D.

NE TINNING 7.
DEVLIN 3('30 [ F‘FIN‘SHWG izt

LEHIG'H AVE & AMERICAN ST PHILA

POROUS EARTHENWARE —BY

Chas. C. Gilman. An elaborate discussion of terra cotta
lumber and its future uses. Contained in SCIENTIFIL
AMERICAN SUPPLEMENT, No. 804. Price 10 cents.
‘To be had at this office and from ail new sdealers.

A

MACHINE TOOLS

Engine Lathes, Planers, Shapers, Tur-
ret Latbes, etc. I Sendfor Catalogue,
The Hendey Machine Co. Torrington, Conn

HANGERS AND COUPLINGS

COMPLETE STOCK OF

Double Brace, Self-Oiling, Adjusta-
ble Ball and Socket Hangers,
Pillow Blocks, Post
Hangers, Etc,

Biisnn Patent Compression Coupling,

EDISON GENERAL ELECTRIC (0,
SCHENECTADY, N. Y.

ELECTRIO POWER APPARATUS,

FOR EVERY VARIETY OF MECHANIOAL WORK.

SAFE,

ESTIMATES FURNISHED.

SURE,

RELIABLE.

SEND FOR CATALOGUES.

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

TER NY. NEW YORK.BOSTON.ST LOUIS.DETROIT.

THE AMERGAN BELL TELEPHONE G0

95 MILK ST., BOSTON, MASS.

This Cemwpany owns the Letters Pateut
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
forius of Klectric 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 itoritslicensees responsible forsuch

{unlawful use. and all the consequences

thiereof. and liable to suit therefor.

UTOMAT|C
cuT orr ENGINE
NGINE Co

ERIE PA

BALL
MADE ONLY

THE BALLE

ESTARLISHED 1846.
The Most Popular Scientific Paper in the World

Only $3.00 a Year, Including Postage.
Weekly—532 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

| original engravings of new inventions and discoveries,

representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

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,
Canada, or Mexico, on receipt of three dollars by the
publisbers; six montbs, $1.50; tbree montbs, $1.00.

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

The safest way to remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed instde
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., payable to

MUNN & CO., 361 Broadway, New York.
—_
THE

Scientific dwerican  Supplement

This i8 a separate and distinct publication from THE
SCIENTIFIC AMERICAN, butis uniform therewith in size,
everynumbercontaining sixteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
1y, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
tbe principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archaology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photograpby, Tecbnology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine.
etc. A vast amount of fresb and valuable information
obtainable in no otber publication.

The most important Engineering Works, Mecbanisms,
and Manufactures at bome and abroad are illustrated
and described in the SUPPLEMENT.

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

MUNN & CO., 361 Broadway, New York,
Publishers SCIENTIFIC AMERICAN,

Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION is issued montbly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two bundred ordinary book pages: forming a
large and splendid Magazine of Architecture, richly
adorned with elegant plates in colors, and with otber fine
engravings; illustrating the most interesting examples
of modern architectural construction and allied 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
bave won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

MUNN & CO., Publishers,
361 Broadway, New York.
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