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Wovertisements.

Inside Page, each insertion « = - 25 cents a line.
Back Page, each insertion = - = §1.00 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 early.as Thursdaymorn-
ing to appear in next issue.

RIDE GYCLES!

VICTORS ARE BEST!

A, oror !
Z=A\Bicycles, Tricycles, and Safeties.

Send for free illustrated
Catalogue.

Overman Wheel Co., Makers,
BOSTON, MASS,

THE PHONOGRAPH.--A DETAILED
description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
ings. Contained in SCIENTIFIO AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. To be had at this
office and from all newsdealers.

JENKINS’ AUTOMATIC AIR VALVE

We do away with the expan-
sion of metal, and depend on
an expansible elastic plug of
Jenkins Packing, made special-
1y for the purpose, thus insur-
ing a perfect seat.

. PRICES, PER DQZEN.
Finished & Nickel Plated, $7.50
Drip Cups for same, - - 2.00

JENKINS BROS,, 71 John St., N. Y; 105 Milk St.,
Boston: 21 North 5th 8t., Phila.; 54 Dearborn 8t.,Chicago.

Springfield Roadster.
B-[-C-Y-C-L-E-S.

Superior High=-Grade Safety Wheels of both high

and low styles, unequaled in Material, Workmanship,
Durability, 4nd Beauty, and sold at from

$18 to $28 CEEAPER
than any other high-grade wheels in the market.

Descriptive catalogue of all of our Wheels froe on ap-
plication.

Springfield Bicycle Mfg. Co.
o. 178 Columbia venue,
BOSTOIN, MASS.
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COPPER TUBES, 73
SHEETBRASS BRASSWIRE

Steam!

Quatity Higher, Price Lower.

For Strictly Cash, Complete Fixtures except Stack.
2-Horse Eureka Boiler and Engine, - $135
4. 1 1 “ 6 - - 210

Other sizes at low prices. Before you buy get our prices.

B. W. PAYNE & SONS,

Drawer 56. ELMITtA, N. Y.

The ECLIPSE
HYDRAULIC
ELEVATOR

Simple, Durable, Economical
and Absolutely
Cannot fall or freeze.

Tuerk Hydraulic Power Co,

New York. Chicage.
WOOL HAT MAKING.—FULL DE-

scription of the process.—Wool washing, carding and
forming, settling, bumping and washing out, stretch-
ing or stumging. drying, storing and steaming, pullin,
out, dyeing. blocking, storing, pressing, finishing, round-
ing, curling and ironing, paring, trimming and shaping,
velouring off, With 20 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, NOS. 626, 628, and 629.
Price 1 cents each. To be had at this office and from
all newsdealers.

afe.

AND MILL FURNISHINGS,
UTICA, N. Y., U. S. A,

MUNSON'S PORTABLE MILLS,
MANUFACTURED BY MUNSON BEROTHERS,

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 business they have had forty-one years’
experience; and now have unequaled facilities for the
preparati‘n of Patent Drawings, Specifications, and the
prosecution. of Applications for Patents in the United
States, Canada.and Foreign Countries. Messrs. Munn &
('0.also attend to the preparation of Caveats. Coxi{rights
tor Books, Label 8, Reissues, Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and ‘promptness, on very
reasonable terms.

A Famphlet sent-free of charee, on apglieatlon, con-
taining full informatien about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, A ppeals, Reissues, Infringements, As-
signments, Rejected Cases. Hints on the Sale of Pa-
tents, ete. . 3 . P

‘We also send, firee of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

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

BRANCH OFFICES.—No. 623 and 624 F _Street, Pa-
£ific Building, near 7th 8treet, Washington, D. C.

S~ THE BRIDGEPORT FINISHING CO <

Pa

BrEINIGS LITHOG

NEWMILFORD, Conn. P4

MANUFACTURERS OF

EN SILIGATE IPAINT

LITHOGEN PRIMER, WOOD STAINS
SILEX FLINT avo FELDSPAR.

PAMPHLET GIVING DIRECTIONS FOR FINISHNG HARD WO0OD FREE TO ANY ADDRESS.

THECOPYING PAD.—HOW TOMAKE
and how to use; with an engraving. Practical directions
how to )i‘regare the gelatine pad, and also the aniiine ink
by which the cogies are made; how to apply the written
letter to the pad; how to take off copies of the letter.
Contsined in SCIEN TIFIC AMERICAN SUPPLEMENT, NO.

38. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

STEAM ENGINES

Upright and Horizontal,
Stationary,

Portable and Semi-Portable.
8 to 16 Horse Power.
Illustrated Pamphlet Free. Address
AMES LEFFEL & Co.

SPRINGFIELD, OM1IO,
or 110 Liberty 8t., New York.

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will be
mailediree to any address an application.

MUNN & CO., Publishers Scientific American,
361 Broandway, New York.

THE PATENTEES OF A NEW PROCESS OF
Making Cast lron Pulleys, by which it can be done at

from 35 to 45 per cent. lessthan by the present process,
ropose to license a few parties to manufacture. Ad-
ress *“ NEW PROCESS,” P. O. Box 773, New York.

Wanted 50,000 Sawyers
SAw s and Tumbermen to s Aw
send us their full address for a copy of Em-
erson’s {# Book of SA WS. We are first
to introduce NATURAL GAS for heating and
tempering Saws with wonderful effect up-
w on improving their quality and toughness.w
enabling us to reduce prices. Address
EMERSON, SMITH & CO. (Ltd.),
eaver Falls, [Fa.

WORKING MODELS situhdy “eeta
or wood, made tc order by MAsSON & RAUCH, BuCcessors
to J. F. Werner, 42 Centve Street, New York.
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NOROTON MANUFACTURING WORKS,

CLAMP.—1889 PATTERN.
Stronger than .the old style. Clamp
without blade, 50 cents. Metal cutting
blades 3 inch wide, 7 cents each, 70 cents
per dozen; 1 inch wide, 40 cents each.
All postpaid. Discount to dealers.
ite for Circular. &8

NOROTON; CONN.

St g

X. W. JONS’

Asbestosr-s==oRoofing

FIREPROOF.

This is the perfected form of Portable Roofing manuf

thirty vears; is adapted for use on steep or flat roofs in all climates, can be
easily applied by unskilled workmen, and costs onl

much as tin. Samples and descriptive price.

Established 1858

actured by us for the past

about half as
list free by mail.

H. W. Johns Nifg. Co.,87 Maiden Lane,N.Y.=—

CHICAGO. PHILADELPHIA.

SOLE MANUFACTURERS OF

LONDON,

H. W Johns’ Liquid Paints, Asbestos Fire-Proof Paints, Sheathings, Building Felts, Asbestos Steam Packings,
Boiler Coverings, etc. VULCABESTON Moulded Piston-rod Packing Hings, Gaskets, etc.

THE

CLENVELAND, O,

Engineers’, Ma-
chinists’, Black-
amithg’, Carpen-
ters’, Tinners’

R@.-J Pocket Rules.

TR AMZRICATBELL TELPEONE 0,

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 allknown

forws 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 forsuch
unlawful use, and all the consequences
thereof, and liable to suit therefor.

INVENTORS and others desirins new articles manufac.
tured and introduced, address P. O. Box 86, Cleveland, O.

JAMES B. EADS.—AN ACCOUNT OF
the life and labors of this eminent engineer. Witha
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 59:2. Price 10 cents. To be had at this

office and from all newsdealers.
INISTS'SUp Ay LATHES L\ 5
ACHSEND 13 CENTS Pp( CHUCKS <00
FOR ILLUSTRATED CATALOGUE /€ V\\/\,‘L‘scazws
MONTGOMERY&CO 105 FULTON ST NY ‘S‘O“ CAlLPERS [1;

ETHEREAL OILS, NOTES ON.—NA-
ture and occurrence, preparation, properties, compo-
sition. Coutained in SCIENTIFIC AMERICAN SUPPLE-
MENT. NO. 639. Price 10 cents. To be had atthis office
and from all newsdealers.

Address JOiIN A. ROEBLING 'S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.

‘Wheels and Rope for conveying power long distances.
Send for circular.

The SCIENTIFIC AMERICAN comes to the “ INTER-
NATIONAL?” for answers to its questions.

THE INTERNATIONAL CYCLOPEDIA

*4 "N ‘Ausqy *LImiq)T 99wIS ‘PMOH H
‘099 ,'19110 LUB UBY] Fuo(isenh AI0UI IDMSUE (|14 31

WHAT THIS CYCLOPEDIA BRINCS TO ITS POSSESSOR.

KNOWLEDGE OF ALL
ARTS, CUSTOMS, PEOPLES,
SCIENCES, RELICIONS, NATIONS,
HISTORY, LITERATURE, COCVERNMENTS.

SALESMEN WANTED.

aaaress 0DD, MEAD & COMPANY,

© 1889 SCIENTIFIC

EASY TERMS OF PAYMENT.

P"b“Shers, 753 & 755 Broadway, New York,

AMERICAN, INC

SYRACUSE NALLEABLE IRONWORKS

BURNS PROPT®

CEANGE OF INAME.

As the *‘Charter” Gas Engine is the specialty of
manufacture of this company, and the name of The
Williams & Orton M’f'’g Co. conveys no idea of our
business, and the parties that furnished that name have
not been connected with the company for years, it was
considered desirable to change the title of this corpora-
tﬁign tg—mhe Charter Gas Engine Company, which has

een don
“The m'egﬁ& popularity of the “Charter” Gas Engine
justifies giving its name and the name of its inventor
and ?gtentee to the company that manufactures and

sells

’I‘hanking vou in behalf of the discarded title for your
tavors, and frusting that under the new we will receive
your further valued patronage, we are,

Very respectfully,

THE CHARTER GAS ENGINE (O,

P.0.Box 148. Sterling, Illineis.

We beg to say that we will contin ue the manufacture
and sale of Wire Rope Transmiesions, Portable Mijlls,
Pulleys, Shafting, Couplings, Hangers, Boxes, Gearing,
Tighteners, etc., etc,, on which line we flatter ourseives
that the name of * \VilJiams & Orton goods ” is familiar
to many, and stands for ** the best.” -

o AND FINE GRAY IRON ALS® STEEL
EAB LE ‘) CASTINGS FROM SPECIAL _

eall

THOMAS DEVLN B 0.4 Uik T APy

NG ANG =T
LEHIGH AVE. & AMERICAN ST PHiLa = "0 *

PNEUMATIC DYNAMITE TORPEDO

Gun.—An exhaustive account of this new weapon and
of the experiments made with it; along with a descrip-
tion and iliustration of a é)roposed dynamite cruiser.
with 6 figures. Contained in SCIENTIFIC AMERICAN SOP-
PLEMENT, No. 593. Price 0 cents. To be had at this
office and from all newsdealers.

WALNUT STREETERIE PA

ERIE ENGINE WORKS “aNsra2ronE s or

STATIONARY-PORTABLE-AGRICULTURAL - E NGINES

STATIONARY-PORTABLE ~VERTICAL-BOI ER S
. &I’nf’hines and 20" Drills.

K E' s EAT' " t . DAVIS, Rochester, N. Y.
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Scientific Amervican

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World.

Only $3.00 a Yenr, including Postage. Weekly.
32 Numbers n Year.

This widely clrculated and splendidly fllustrated
paper is pubtished 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 Ristory, eto.
Complete List of Patents each week.

Tevrms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAW 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, $1.60; three months, $1.00.
~£Jubs.—Special rates for several names, and- to Post
Masters. Write Zor particulars.

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, etc., pay-

able to
DMTITIT & COo.,
361 Broadway, New York.

TEXE

Scientific American Supplement.

This 1is a separate and distinct publication from
THg SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages full
of engravings, many of which are taken from forelgn
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT 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, Archaeology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogruphy,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pub-
lication.

The most important Engineering Works, Mechanisms,
and Manufacturesat home and abroad are illustrated
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 $:.00. Single coples 10 cents. Address
and remit by postal order, express money order, or check,

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

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two huandred ordinary book pages; forming a
large and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in colors, and with other
fine engravings; iHustrating the most interestingex-
amples 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 ard 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, ete.

The elegance and cheapness of this nagnificent work
have won for it the Largest Circulation of any
Architeccural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS.

HE * Scientific American” ie printed with CHAS.
ENEU JOHNSON & CO.'8 . Tenth and Lom-
bard 8ts., Phila., and 47 Rose St., opp. Duage 8t., N. Y,
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