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“Wovertisements.

Inside Page, each insertion - « 73 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 widtb 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 tbe letter press. ‘Advertisements must be
received at Publication @ffice as early as Thursday
morning to appear in the following week‘s issue.

oo THE HANDY

B Gate Valve for low
i [PrE3RUres, KteaTn, Waler,
oile, erc., Isem§ simple,

. more compact, better

suited ‘or the purpose
nnd wuch lower in
price than wheel-hapdled stralghtway
walves, 18 rapidly superseding these
and alop cocks, where pressure is be.
low 15 pcnmén Abaoiately h\g

Lever remnainn fized st uny openin

ip detachable and indicates degree

opening. =izes b in. to4 in. Investizate.
Lunkeaheimer Brass Mig, Go.,Cin., 0.

CATALOGUE
FREE.

POPE MFG. CO., 77 Franklin Street, BOSTON.

Branch Houses: 12 Warren St., NEW YORK, 291 Wa.buh
Ave, CHICAGO. l‘acwx‘y. HARTFORD, CONN.

THE BRIDGEPORT WOOD _FINISHING CO.

GRANVILLE M. BREINIG
GENERAL AGENT & SUPERINTENDENT,
YORK.

NEW
OFFICE 24 O PEARLS™

BREINIG'S

JMANUFACTURERS of 211 EAST RANDOLPH ST,

'WHEELERS PATENT WOOD FILLER .

LiTHoGEN SiLICATE [PAINT.

ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES.

PRINCIPAL OFFICE
NEW MILFORD. CONN.
CHICAGO OFFICE & WAREHOUSE

\/

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS.

AAA’AAA

3 to 50 . P.

’l‘ HE

‘Motor of 19" Century

Can be used Am/Place to do Any
Work, and ®y Any One. No Boil-
er! No Fire! No Steam! No
Ashes! No Gauges! No Enegi-
neer! A perfectly safe Motor
for all places and purposes. Cost

| of operation about one cent an
__k— heur to each indicated horse pow-

er. Far circulars, etc., address

ADDITION, SUBTRACTION,
MULTIPLICATION, DIVISION,
INTEREST, EXCHANGE, PER-
CENTAGE, &c.

The COMPTOMETER
Solves rapidly and accurately all
anthmencalproblems Operated
by keys. Saves 60 per ct. of time.
Entire relief from mental strain.
Adapted to all commercial ac-
counting and scientific compu-
tations.” SEND FOR CIRCULAR.

FELT & TARRANT MFG C0.. 52-56 Hllinois St.. Chicago.
A NEW EDITION OF

Tha Seisntife Amenivan Rafaranca Book

This attractive little book, of 150 pages, embraces a
ﬁreat variety of infermation useful for reference in the

ouse and workshop. It contains the last Census of the
U. 8. by states and counties, and has the area of square
miles in each state and terntory, with tables of the oc-
cupations and the number enfnﬁ). in each kind of busi-
ness; lists of cities having mbnbmmts, all the
statistica being cempiled from the 18% census; the
United States patent | aws, with directions how to obtaim
patents secure caveats, trade marks, design patents
and eopyrights.

The ®Book contains tables for calculating the horse
power of steam engines, and other information useful
and varied. The matter crowded between the covers
of this little 150 p: e yvolume cannot be gbtained from
any other source. P’rice 25 Cents. May be had of
newsmen or by mail.

IMUINN & CO.
Publishers of SCIENTIFIC AMERICAN,
361 Broadway, New York.

BARNES’

UPRIGHT DRILLS

Complete line, ranging
from our New Friction
Disk Drill, forlight work
to 42-inch Back Geared,
Self Feed Drill.

Send for Catalogue
and Prices.

W. F. & JOHN BARNES CO.,
1999 Ruby Street, Rockford, lll.

ARTIFICIAL INCUBATION.—A DE-
scription of the French precess of raising chickens.
With 7 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 77N. Price 10 cents. To be bad at
this office and from all newsdealers.

Watchman’s Improved Time Detector

with 12 or 24 Keys, with
Safety Lock attach-
ment. Patented

1875-6~7. Myinven-
tions, and will sue

or using the Safety
Lock attachment.
according to De-
cision of Circuit
Court of U. 8. for
S.D.of N. Y.

MATENTS !y

MESSRE. MUNN & Ce., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents
r Inventors.

In this line of business they have had forty-fire years’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specxﬂcntlons and the
grosecunon of Applications for Patents in the United

tates, Canada, and Foreign Countries. Messrs. Munn

& Co. also attend to the pre aration of Caveats, Copy-
rights for Books, Labels, Reissues, Assl!mmenis, 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 pamphlet sent free of charge, on application, con-
taini; ull information about Patents and how to %
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements,
Assignments, Rejected Cases. Hints on the sale of
Patents, etc.

‘We also send, free of charge,a Synopsis of Foreign Pa-
tent Laws, sbowmg 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. 622 and 64 F Street, Pa-
mﬂc Building, near 7th Street, Washington, D. C.

M —
Economy, Reliability,
Simplicity, Satety.

TRANSMISSION OF POWER BY COM-
pressed Air.—A valuable and interesting review of the
present status of the prablem of establishing compressed
air plants for furnisbing rootive power to consumers.
Contnmed in SCIENTIFIC AMERICAN SUPPLEMENT,

?265. Price 10 cents. To we had at this office and

from all newsdealers.
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CHARTER GAS ENG%NE [{IR

. Box 148, =terling, Ill.

3 SPENCER

»z_RTF"-P[J CONN,

NEW KODAKS

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

Seven New
Styles and
Sizes
ALY LOADED WITH
Transparent
: Films.
For sale by all Phet.n. Rtock Dealers.

THE EASTMAN COMPANY,

8Send fer Catalogue. ROCHESTER, N. Y

THE MODERN ICE YACHT. — BY

Geo. W. Polk. A new and valuable paper. containing
full pracﬂcal directions and specifications for the con-
strnction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
|grav1ngs drawn to scale, showing the form, position,
and arrangement of all the parts. Countained In SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 62 Price 10

ceuts. To be had at this office and of all newsdealers.

1=
COPPER TUBES,

SHEETBRASS BRASSWIRE

LEARN WATCHMAKING, Engraving, and kin-
dred branches. Send for Prospectus. CHICAGO WATCH-
MAKERS’ INSTITUTE, 22 Van Buren Street, CHICAGO.

Inventions Realized,
'That is, made real ; which rarely happens
before a model is made, and rarely then.
A first-class machine shop. We send a
primer with full particulars.
THE JONES BROTHERS ELECTRIC Co. CIN’TI, O.

SIEMENS +CABLES.

SUBMARINE, =+ =+
UNDERCROUND, =+
INTERIOR, +

Manufactured

)]

L L

TELEGRAPH,

+ + TELEPHONE,

ELECTRIC LIGHT.

under authority of

SIEMENS & HALSKE by THE EDISON GENERAL ELECTRIC CO.
at their SCHENECTADY WORKS.

Address,

Estimates furnished on application.

Cable and Wire Department, Edison General Electric Company,

EDISON BUILDING, Broad St.,, NEW YORK.

A C IINE TOO
Engine Lathes, Planers, Shapers, Turret
Lathes, ete. B Send for Catalogie.
The Hendey Mach. Uo., Torrington, Conn. &8

JAMES WATT, AND THE APPLICA-

tion of Science to the Mechanical Arts.—By Archibald
Barr, B.Sc. A very interesting review of the life work
of the celebrated engineer, with the lessons to be drawn
from it by those who are entering uwon the study of
science with a view to its application in engineering
work. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 2944. Pricel0Ocents. ‘I'0 be had at this cffice
and from all newsdealers.

SAws and Lumbermen to

send us their full address for a copy of Em-
erson’s §3& Book of SA WM, new 1890 edi-

tion. We are first to introduce NATURAL

GAS for heating and tempering Saws with
w wonderful effect upon 1mﬁr0vmg their qua-
lity and teughness, enah us to reduce
pnces Address EMERSON, SMITH

& CO. (Limited), Beaver Fnlls, Pa.

‘Wanted 50,000 Sawyers

SAWS
A

THOM

LEHIGH AVE & AMER!CAN ST PH\LA

Perfect Newspaper File

The Koch Patent Flle, for preserving Newspapers, Mag-
azines, and Pam
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low prlqe of $1.50 by mail, or $1.25 at the
office of this axer 1\; board sldes, {nscription
NTIFIC AM ICA ” in gilt. Necessary for

everi one who wishes to Preserve the paper. Address
UNN & CO., Publishers SCIENTIFIC AMERICAN.

hlets, has been recently improved and |

PERFORATED

NICKEL IN-THE-SLOT MACHINES.

y W. L. Aughimbaugh. An interesting description of
the various coin-controlled apparatusnowsocommon in
ublic places; with an explanation of their mechanism.
llustrated with 14 figures. Coutamed in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 79%. Price 10 cents.
To be had at this office and from all newsdealers.

GAS # GASOLINE ENGINES

STATIONARY and PORTABLE. All Sizes.
Dwarfs in Size, but
Giants in Strength.
Expense one cent an
hour per horse power
and requires but little
attention torun them,
Every Engine
Guaranteed. Fuill
articularsfree by mail
Jention this paper

VA DUZEN

FrG

7 Opens BY SIMPLY

RANGERS AND COUPLINGS

COMPLETE STOCK OF

ble Ball and Socket Hangers,
Pillow Blocks, Post
Hangers, Etc.

Edison Dobent Commestion oupling,

EDISON GENERAL ELECTRIC CO,,
SCHENECTADY, N. Y.

ETALS»MINING SCREENS

GOAL‘““ Ore Sepa ATORS, REVOLVING A+ SHAKING SCREENS

JIGS &STAMP BATTERIES au nes o MILLING » MINING MACHINERYuscwenuic

“.*_HARRINGTON & KING PERFORA

INGE CHICAGO.

NEW YORK OFFICE, 284 PEARL STREET.
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Double Brace, Self-Oiling, Adjusta-|

THE AMERICAN BELL TELERRONE 0.

95 MILK ST., BOSTON, MASS.

This Cowpany owns the Letters Patent
granted to Alexander @raham Bell, March
Tth, 1876, No. 174,465, and January 30th,
1877, No. 186.7817.

The transmission of Speech by all known
forws of Electric Speaking Telephones in-
fringes the right secured to this Company
by the a®ove patents, and renders each
individual user of telephones not furnish-
ed by itoritslicensees responsilie for such
unlawful use. and all the consequences
thereof, and liawle to suit therefor.

ESTABLISHED 1%846.
The Most Popular Scientific Paper in the World

Only »3.00 a Year, Including Postage.
Weekly—352 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly, Every number contains sixe
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,
etec. 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.

The safest way to remit is »y Postal @rder, 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. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.
_o
THE

Scientific Qmevican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which aretaken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is 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, Gecgraphy, Archaology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Eorticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainakle 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 year for $7.00. Single copies,10cents. Addressand
remit by postal order, express money order, or check,

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

ﬁui@ug @ilition.

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 hundred ordinary book pages: forming a
large and splendid Magazine of Architecture, richly
adorned with elegant plates in 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 a3 the moreexpensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimat: ", ete.

The elegance and cheapness of this magnificent work
have 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.

The moat SBucceseful Lubricator
for Looue Pulleys ln use.
EN'S PA

LOOSE PU LLEY OI LER
Highly recommended by those who have
used them for the past four years, Pric
very remsonable, Every user of machin-
¢ should have our ‘¢ Catalogue No. 56,
sent free.  Mention this paper.

VAN DUZEN & TIFT, Cincinnati, Ohio.

PRINTING INKS

The SCIENTIFIC AMFR(CAN 1s printed with CHAS.
ENEU JOHNSON & CO.S 1 . Tenth and Lomburd
8ts., Philadelphia, and 47 Rose Sf . opp. Duane, New York
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