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Inside Page, each insertion = = 75 cents a line
Back Page, each insertion - - - - $1.00 a line

The above are charges per agale 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 'I'hursday
morning to appear in the following week’s 1ssue.

CATALOGUE
FREE.

/ A I| |I \\\. !.r' \ \\
POPE MFC. CO., 77 Franklin Street, BOSTON.
Branch Houses: 12 Warren St., NEW YNT7, 291 Wabash

Ave., CHICAGO. Factory, HARTFURD, CONN.
MACEKINE TOOI,S
Engine Lathe-, Planers, Shapers, Turret

Lathes, etc. &= Send for Cutaloyu
he Hendey Mach, Co, lorringion, Co

RAILWAY & GTEAM FITTERS SUPPLIES

Rue’s Litile Giant Enjector,
SCREW JACKS, STURTEVANT BLOWERS, &c.
JOHN S, URQUHART, 46 Cortlandt St., N. Y.

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

The COMPTOMETER
solves rapidly and accurately all
arithmetical problems. @perated
by keys. Saves 60 perct. of time,
Entire relicf from mental strain.
Adapted to all commercial ac-
counting and scientific compu-
tations. SEND FOR CIRCULAR.

FELT & TARRANT MFG.CO., 52-66 lifinois St.. Chicago.
8{to 50 H. P.

,_ Motor of 19t Century

Can be used Any Place,to do Any

Werk, and by Any One. Ne Beil-
er! No Fire! o Steam! No
Ashes! Ne Gauges! No Engi-
neer! A perfectly safe Motor
for all places and purposes. Cost
of operation about eme cent an
hour to each indicated ho rse pow=
er. Kor circulars. etc., address

CHARTER GAS ENGINE CO,
P.0.Box 148, sterling, 111.

=
1abllity,

Econon ¥s» Rel
S8implicity, Satety.

OILS AND FATS—SOME PRACTICAL
notes on the oils and fars used for industrial purposes.
A valuable and interestiog paper, contained in SCIEN=
TIFIC AMERICAN SUPPLEMENT, No. 800. Price 10
cents. 1'o be had at this office and from all newsdealers.

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

THE HANDY

Gate Valve for low

pressures, steam, water,

- oils, etc., being simple,
X more compact, bhetter

suited ‘or the purpose
an d much lower in
price than wheel-handled straightway
valves, is rapidly superseding these
and stop cocks, where pressure is be-
low 5 pounds. Abeslutely tight.
Lever remaine fixed at any opening,
is detachable snd indicates degree of
opening. Sizes 4 in. tot in. Investizate.
Lunkeabeimer Brass Mig. Go.,Cin., 0,

ARTIFICIAL INCUBATI®ON.—A DE-
scri%tion of the French process of raising chickens.
With 7 figures. Coptained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 72%. Price 10 cents. To be had at
this office and from all newsdealers.

FOOT POWER LATHES

For Electrical
and Experi-
mental work.
For Gunsmiths

For General

kers.

Machine Shop Work.
High grade tools; elegantin design, superior in
construction, The best foot power lathes made,

and quality considered the cheapest. Send for
catalogue and prices.

W. F. & JNO. BARNES CO.

1999 Ruby Street, ROCKFORD, ILT..

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

In this line of business they have had forty-five years’
expericnee, and now have wunequaled facilities for the
preparation of Patent Brawings, Specifications, and the
grosecnnon of Applications for Patents in the United
States, Carada, and Foreign Countries. Messrs. Munn
& Co. alvo attend to the preparation of Caveats, Copy-
rights 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 _pam‘phlet sent free of charge, on application, con-
taining full information about Patents and how to pro-
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 charde, 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. 622 and 624 F Street, Pa-
‘eific Building, near Tth Street, Washington, D.C.

THE BRIDCEPCORT WOOD FINISHING CO.
GRANMVILLE M. BREINIS PRINCIPAL OFFIGE

GENERAL AGENT & SUPERINTENDENT, MNEW MILFORD. CONN.

NEW YORK, CHICAGO OFFICE & WAREHOUSE
OFFICE 24 0 PEARL ST. MANUFACTURERS®f 211 EAST RANDOLPH ST.

'WHEELER' PATENT WOOD JILLER .
BRrREINIG'S LiTHocEN SiLicaTE [PAINT.

ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES.
PAMPHLET GIVING'DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS.

NEW KODAKS
“Vou press the buiton,
we do the rest.”’
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Seven New
Styles and
Sizes

ALL LOADED WITH

ATENTS!

Transparent
Films.

For sale by ail Photo. Stock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. RUCHESTER, N. ¥

The Best Mechanical Help
For inventors, experimenters, ete., comes
from a real machive shop with first-rate
men and tools accustomed to regular
work. We have put some notions of ours
in a primer-—sent free.

THE JoNES BROTHERS ELECTRIC Co. CIN'TI, O.

SIENMENS +CABLES.

SUBMARINE, =+ = TELECRAPH,
UNDERCROUND, + + TELEPHONE,
INTERIOR, + ELECTRIC LICHT.

Manufactured under authority of

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

Estimates furnished on application.

Wanted 0 Sawyers

tion. e are first to introduce NATURAL
GAsS for heating and tempering Saws with
wonderful eftect upon improving their qua-

SAw and Lumbermen LOSAws
send us their full address for a copy of Em- u

wlity and toughness, enabling us to_reduce

Address KMERSON. SM1ITH

erson’s 0¥~ Book of =A\WN, new 1890 edi-
E{ices. \dre:
C CO. (Limited), Beaver Falls, PPa.

) ] ]

e

Address,

Cable and Wire Department, Edison General Electric Company,

EDISON BUILDING, Broad St., NEW YORK.

H W. JORNS’

ASBESTOS SECTIONAL PIPE COVERING

A Non-Conducting Covering for Steam and Hot Water Pipes, etc.
READILY ATTACHED OR REMOVED BY ANY ONE.

ASBESTOS BOILER COVERINGS.
We are prepared to take contracts for applying Steam Pipe and Boiler Goverings inanypart o ft he United States.
W, JOEINS MANUFACTURING COMPANY,

SOLE MANUFACTURERS OF
H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid
Paints, Asbestos Roofing, etc.

87 Malden Lane, New York. CHICAGO, PHILADELPHIA, BOSTON.

A Greal Advartising Modiom,| SRETon-ATER, MMEEL,

WER o 3
The Architects and Builders Edition L R, Simple and reliable, adapted

> N to every variety of service,
of the Scientific American, with heads of 20 feet and up-
(Established 1885.)

ward. Write for circulars,
This superb architectural work has by far the largest The PeltonW ater Wheel Co.
circulation of any periodical of its class. It goes di- 1214 Main Sl.',S:ln F?ucl‘lim.'l'al-.
rectly into the hands o f those awho hare the orderingof the _“"'iw_“l Steedif Thew Yok
great butk of Buwilding Materials and Appliances, namely,
the Architects, Builders, Constructing and Sanitary

Engineers, Contractors, and House Owners. G‘U MPI-E[E BTEAM PU MP

The Building Edition of the SCIENTIFIC AMERICAN \ I[] S]ZES FROM$7T0 $75

is, unquestionally the very best advertising medium for
manufacturers and dealers in Building Materials, Car-
penters' Tools, Woodworking Machinery, Heating, Ven-
tilating, Plumbing and Sanitary Appliances, Roofing,
Architectural Wood and Metal Work, Builders® Hard-
ware, Doors, Sash, Blinds, Paints, and in fact all goods
which enter into or are used in the construction and
maintenance of Buildings or works of any kind.

The rates for advertising are moderate. For terms
address MUNN & Ce., Publishers, 361 Broadway, N. Y.

S
or 2i5m Central Building, Liberty

FoRWATER SUPPLY TANKS,
FIRE PUMPS e,

« WRITE FOR
SPRICES ANps
S D@RIFT!\'E

JENKINS' UPRIGHT CUSHIONED
POWER HAMMER.

Users of this hammer sustain us in
saying that it bas no equal in a!l good !
working qualities, Perfect cushion and
= aperfect blow, with perfeet comtrol. For
Eﬁnrticulars L. & R. WISTER & CO.

7 80. 4th St., Philadelphia, Pa., U.8.A.

COMPLETE STOCK OF
Double Brace, Self-Oiling, Adjusia-
ble Ball and Socket Hangers,

Pillow Blocks, Post
Hangers, Etc.

Ciison Pabent Comprasion Coupling,

P AND FINE GRAY IRON ALSO STEEL
EA_B_ LE % casTincs rom Seeciac b
| THOMAS DEVUN XG0 § 7 s v 7

FINISHING .
LEHIGH AVE, % AMERICAN ST, PHILA,

POROUS EARTHENWARE.—BY

Chas. C. Gilman. An elaborate discussion of terra cotta
lumber and its future uses. Contained in SCIENTIFIC

EDISON GENERAL ELECTRIC (O,
MR N MENT, No. 804. Price 10 ts.
Al;[gg}s:lr\ntsll{l}i;gggige gr’fd frgm all[rllews&'g:ﬁers. o= SCHENECTADY, N, Y.

ERFORATED METALS*MINING SCREENS
CoaLw ORE SEPARATORS, REVOLVING avo SHAKING SCREENS
JIGS & STAMP BATTERIE MILLING=MINING MACHINERY:w1omous

HARRINGTON & KING PERFORATING @ CHICAGO.

NEW YORE OFFICL, 284 PEARL BTREET.

© 1891 SCIENTIFIC AMERICAN, INC.

YA ELEVATORS.

fL.S.GRAYES & 50N ROCHESTER NY. NEW YORK.BOSTON.STLOWS.DETROIT.

T'GRAVES

T AMCERICAN BELL TELARHONR

95 MILK ST., BOSTON, MASS.

This Comwpanyv owns the Letters Patent
grant  to Alexander Graham Bell, March
7th, 1876, No. 174,465. and January 30th,
1877. No. 186.787.

The transmission of Speech by all known
forms of Electric Speaking Telephonesin-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it orits licensees responsible for such
uniawful use. and all the consequences
thereof, and liable to suit therefor.

TANITE

The Tanite Co.,

STROUDSBURG, PA.
161 WasHinGTon St.. NEW YORK.

Emery,

Emery Wheels,
Emery Whetstones.
Grinding Machines,
Knite Sharpeners,
Knife Grinders,

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only $3.00 a Year, Including Postage.
Weekly—32 Numbers a Year.

This widely circulated and sp)endidly 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 tbe
publishers ; six months, $1.58; three months, $1.00.

Clubs.—8pecial 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 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.
_—
THE

Scientific mevican  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 are taken from foreign papers,
and accompanied with translated descriptions. ‘BE
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, Archaology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Kjgineering,
Steam and Railway 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, 85.00a year: or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
foroneyearfor7.00. Single copies, 10 cents. Addressand
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 monthly. $2.50 a year.
Single copies, 256 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 modernarchitectural 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 ot 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 in the world. Sold by all news-
dealers. $2.59 a year. Remit to

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

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS.
NEU JOHNSON & CO.S INK, Tenth and l.ombard
8te., Philadelphia, and 47 Rose St., opp. Duane, New York
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