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OVERMAN WHEEL COD., CHICOPEE FALLS, MASS.
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A. G. SPALDING & BROS., SPECIAL AGENTS.
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DEVELOPMENT OF AMERICAN

Blast Furnaces. with special reference to large Yields.—
By James Gayley. A description of some of the princi-
pal blast furnuces in the United States, showing the
changes in design and practice by means of which ex-
traordinarily large yields have been ebtained in the last
decade. With 8 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 776. Price 10 cents. To
be had at this otlice and from all newsdealers.

‘"HUDSON’S GARDEN
Hose Mender,

So simple a child can use it.
Write for descriptive circular.
One box containing 6 Tubes, 20
hr Bands, 1 })alr Phers,

post-pat

Extra parts sold
separately Al

dealers keep them.
Agents wanted.

CHAS. E. HUDSON,
Leominster. Ma.ss
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A pamphlet of informatinon and aba /]
Btracl ol the laws, shawing How to
Obtain Tsleots, Cavends, Trde,
Marks, Coprrighty, sent irec. 8
Addres MUNN
A 361 RBruadway,
New York.

ARD FINE GRAY IRON\ALSO STEEL
' CASTINGS FROM SPECIAL ERN_S
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LEHIGH AVE. & AMERICAN ST. PHILA. .'

| 87 MAIDEN LANE,
; FIW YORK
CATAD, PRLAR A, (SR

00 AMERIAY 20LL TELEPRONE 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 all known
forme 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 oritslicensees responsible for such
uniawful use. and all the consequences
thereof and liable to suit therefor.

Clough’s Patent Duplex Gear Cutter
One pair of these cutters cuts a pitch of
interchangeable gear wheels from 15 teeth
toarack inclusive. For circular and prices
address R. M. Olough, Tolland, Conn.

.= MACHINE TOOLS

et Kngine Lathes, Pluners, Shapers, Tur-
5 ret Lathes, ete. Send for Catalogue
The Hendey Machine Co.Torrmgton, Conn.

ARHSTRONG MAN’F’

..l Co l

Arg universaily acknowledzed ta he tho
=5 o Al
Wa alar makae all our Taonld on the
Saameprneiple, ot the BEST MATEIILAL. an
'“'IIRB MANSHIP, and ﬁ]wuy-« with a view
unf fime and labor saving in their ose.

Remypm:n BRIDGEPGRT, CONN.y

Advertisements must be:

PAC ES .

THE BRIDCEPORT WOOD_FINISHING CO.
GRANVILLE WM. BREINIG

GENERAL AGENT & SUPSRINTENGENT,

NEW YORK,

DFFICE 24 0 PEARL 57 MMILFALTIRERSoF B

PRINCIPAL OFFICE
NEW MILFORD. CONN.
CHICAGD OFF'st & WAREHOUSE
EAST RANDOLPH &7,

'WHEELERS PATENT WOOD FILLER .

BREINIGS

AJAPRTED T0O ALL CLIMATES

LitHoGEN SiLicaTe PAINT.

EFPLCIALLY MARINE EXFOSURES.

PAMPHLET GIVING DIRECTIONS FOR FINISHING

HARD WC2OD FREE TO ANY AGDRESS.

TiiE“ HANDY )

GATE VALVE
isthe simplest and
best valve for low
pressure steam

and hot water
heating purposes for water,
oils, and thick fluids for any
ressure under 75 pounds.
gost much less than any other
gate valve.
Lunkenheimer Brass Mfg., Co.
15-17 E. Bth St., Cincinnati, 0.

Address,

SUBMARINE,
UNDERGROUND, =
INTERIOR,

SIEMENS & HALSKE by THE EDISON GENERAL ELECTRIC CO.

SIEMENS+*CABLES.

L) L

L)

L L)

+ TELEGRAPH, ..
+ + TELEPHONE,
ELECTRIC LIGHT.

Manufactared under authority of

at their SCHENECTADY WORKS.
Estimates furnished on application.

Wire Department, Edison General Electric Company,

EDISON BUILDING, Broad St, NEW YORK.

ASSAYERS &CHEMISTS

See Advertisement in this paper June 13, 1891,

moisture,
water,

ELECTRIC

“PERCUSSION DRILLS

Marvin System of Percussion Tools.

Drill contains no commutator
nor moving contacts.

All circuits are protected in clos-
ed metallic cases.

More economical,
more easily handled thansteam or
% air drills.
Safe and reliable. Not affected by
dampness, or dripping

Weight of drill, with tripod,
about 460 pounds.

2inches
Send
pamphlet and prices.

Edison General

er minute.

Edison Building,
Broad St.,

nr wand
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MARINER & HOSKEINS, | 8 to 50 1. I.
81 8. Clark 8t., Chicago. |

simpler, and !

Speed of drilling in
hard granite, 2 in. hole,

or descriptive

Electric Co.
New York.

and_Fxperimental
muetul .
mede to prder by Masny & Rauni, RICCEBSOCR
L. 1. ‘f\ crner, 47 & 49 Centris Street, Now Yurk.
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THER

Motor of 19t Centdry

Can be used Any Place, to doAm/
Work,and by Any One. No Boil-
er! No Fire! 0 Steam!
Ashes! No Gauges! No Envi-
neer! A perfectly safe Motor
tor all places and purposes. Cost
of operation about one cent an
howr to each indicatedhorse pow-
wm—=—=—x=—_ " er. Forcirculars, etc.,address
Economy, Reliability, CHARTER A5 ENGI'NE CcO.
Simplicity, Safety. 0. Box 144, ster

and how 1o nae; with wn eogravirg, Practical directiong
how to prepars the gelatloe pad, and also e aniline ink
by which the copics are made, hovw 1o apul} Lhe: written
létter to the pad, how to take nif capies of the Jelter
Cuntained in SCIENTIFIC AMERICAX RUVHLEMENT, NO.
434, Prico IU cents, Wor sale at this officy and by all
newsdeslers o Al parts of tha eountry,

arts, including

money can buy. Fmish
Slnctly high grade in every particular.

Sﬁ Lovell Diamond s-afet_____.$85

Diamond meelgs Steel Drop F‘or%léﬁs Steel Tublng. Adjustable Ball Bearlngs to all Run-

nsion Saddle. Finest material
in enamel and nickel.

No better machine made at any price.

Sus

Bicyde Catalogue Free. Send six cents in stamps for our 100-page illustrated catalogue
of Guns, Rifles, Revolvers, Sporting Goods of all kinds, etc.

JOHN P. LOVELL ARMS CO., 147 Washmgton Street, BOSTON, MASS.

{akre

Jor

Send to The Eastman Company, Rochester, N. V.,

of “ Through FEurote with a

Kodak,"o%}lmtmted,) Jree by mail,

A Kodar

It will perpetuate the pleasure
of your sumumer irip.

zz% ym

. the market.

inann -
Two staves removed to show lining
sen inside and outside staves,

PATENT STEAM-PIPE CASING

=—FOR—

Undergronnd Steam Pipes

A. WYCKOFF & SON,

116 East Chemung Place,

ELMIRA, N. Y.

G-EAB CUTTING

Leland, Fanlconer & Norton Co.,Detroit,Mich

Are

roo-r POWER LATHES

you looking for a foot-power. metal-turning, screw-cutting

lathe? If 8o, you certainly want the best tool your money can

buy, for however it may be in regard to other goods, it 18
indisputably true of machinery and tools that the “best
is none too good.” We can give you the best foot-power
lathe ever made, either in this country or in
Burope. This s a strong statement, and we are
fully prepared to substantiate it.

Our lathes are superior to all others in ele-
gance of design, workmanship, and finish,
More than this, they are COMPLETE tools. We

can furnish you a lathe having back gear, reverse feed for right or
left hand threads, hollow spindle and other indispensable features
which you will not find in cheaper grade tools. Added to all this,
our velocipede foot-power is incomparably the best ever applied to

a foot lathe.

We make these lathes in different sizes, from 9 to 13 inches swing and taking between centers from 25 to 69 inches.
In price they range from $70 to $200, and their high quality taken into consideration, are the cheapest lathes on
We shall be pleased to malil to any address our complete catalogue and price list, which fully

describes these lathes, as well as a large number of other machines which we manufacture.

W. F. & JOHN BARNES CO., 99 Ruby St., Rockford, Iil.
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rling, Ill. I
THE COPYING PAD—IIOW TO MAKE |

I Send Jor Cata

TOMAT|
BALL. U C NE

MADE ONLYy CUT ofF ENGI

NGINE Co
ERIE_PA

THE "BALLE

NEW MAILL .

New Grade, $100.
CUSHION TIRES and TANGENT
SPOKES.

Handsomest and Best Diamond
Safety.

and Second-
List.

Also So|e New England Agents for

LITTLE GIANT

PRICE, $35.00.
Only Boy’s Safety with a
Spring Fork, preventing in-
jury to young riders from
jar and vibration.

WM HEAD & SUNS, 107 Washington St.

BOSTON, MASS,
TIZTE

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only $3.00 a Year, Including Postage.
Weekly—5352 Numbers a Year.

This widely circulated and splendidly illustrated
paper {8 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,
i 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

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

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

‘Masters. Write for particulars,

, Express Money Order.

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

o—
THE

Scientific dmevican Supplement

This 18 a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but {8 uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanijed with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT {8 published week-
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Arch®ology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Rallway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at 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 yearfor$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.

%uil@oaitiun.

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDIMON {8 i{ssued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, richly
adorned with elegant plates 1m colors, and with other 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
have won for it the Largest Circulation of any
Architectural publication {n the world. Sold by all news-
dealers. $2.50a year. Remit to

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

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS.
ENEU JOHNSON & CO.’S INK, Tenth and Lombard
Sta.,Philadelphia,and 47 Kose St.,0pp. Duane, New York
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