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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 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 Thursday
morning te appear in the following week’s issue.

OVERMAN WHEEL 0., MaKes,

CHICOPEE FALLS, MASS

BOSTON. WASHINGTON. DENVER. SAN 'FRANCJSCU.
A. 6. SPALDING & BRAS., SPeciaL AGrs.
CHICAGD, NEW YORK. PHILACELPHIA,

HANGERS AND COUPLINGS

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

Diien Dot Comprceion Coupline,

EDISON GENERAL ELECTRIC CO,

SCHENECTADY, N. Y.

RADII OF CURVATURE GEOMETRI-
cally Petermined.--A paper by Prof. C. W. MacCord,
sc. ., giving directions for drawing helices. With 2fig-
ures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 7:32. Price 10 cents. I'o be had at tbis oftice
and from all newsdeualers.

AL -
Sewt Fosvrain on Rertiros Paee o

PATENT JACKET KETTLES

ain or Parcelain Lined.
100 1b. pressure. Send for Lists. f\
RROWSR.SAVERY CO., /
Reed Streets, Philadelphia, Pa.

1

Tested to
BA

8. Front &

HUDSON’S GARDEN
Hose Mender.

So simple a child can use it,
Write for descriptive circular.
OUme box containing 6 Tubes, %

Bands, 1 pair Pliers,

%ost-pai , $1.00.
xtra parts sold
separately, Al
dealers keep them.
Agents wanted.
CHAS. E. RUDSON,
Leominster. Masa

COLORING MATTERS: THE QUAN-
titative estimmation of, by means of their absorption
spectra. By l'. L. Patterson, F.I.C.,F.C.S. With 4 figures.
Countained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
760. Price 10 cents. ‘To be had at this office and from

all newsdealers.
THE HANDY

Gate Valve for low
pressuras, stéam, waler,
oilu, ete., being simple,
more compact, hetier
suited 'or the purpose
much lower in
dled straightway

di theza

and
price than wheel-hau
valves, is rapidly

Bicycle Catalogue I'rec.

$85 \ovell Diamond Sarey,

Diamond Frame, Steel Drop Forgings, Steel Tubing, Adjustable Ball Bearings to all Run-
ning Parts, including Pedals.
money can buy.

Strictly high grade in every particular.

Send siv cents in stamps for our 100-page llustrated catalogue
of Guns, Rifles, Revolvers, Spurting Geeds of wll kinds. ete.

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

$85

Suspension Saddle, Kinest material
Kinished in enamel and nickel.

No hetter machine made al any price.

SAFE,

ESTIMATES FURNISHED.

ELECTRIC POWER APPARATUS,

FOR EVERY VARIETY OF MECHANICAL WORK.
SURE,

THOMSON-HOUSTON MOTOR CO.,

RELIABLE.

SEND FOR CATALOGUES.

HW.JOHNS MFECOS
87 MAIDEN LANE,
NEW YORK,

WORKING MODELS 5.y e
or wood. made to order by MASON & hAUCH, successors
to J. F. Werner, 47 & 49 Centre Street, New York.

620 ATLANTIC AVENUE, BOSTON, MASS.

presents the practical results achieved by the best in-

STANDARD WRITING-MACHINE OF THE WORLD |

The
Remington

Standard
Typewriter

ventive and mechanieal skill, aided by capital and
the experience ganed during the FIFTEEN
YeEARS in which it has been the
SEND FOR ILLUSTRATED CATALOGUE.

Wyckoff, Seamans & PBenedict,

3% BROADWAY, NEW YORK.

- SIEMENS

+CABLES.

I I

SUBMARINE,
UNDERCROUND,
INTERIOR, *

3

Address,

+

ELECTRIC LICGHT.

Manufactured under authority of
SIEMENS & HALSKE by THE EDISON
at their SCHENECTADY WORKS.

Tstimates furnished on application.

Cable and Wire Department, Edison General Electric Company,

EDISON BUILDING, Broad St,, NEW YORK.

I o+

TELECRAPH,
+ TELEPHONE,

)

GENERAL ELECTRIC CO.

THE BOSTWICK & BURGESS MFG. CO., Norwalk, @., invite correspondence with those |
IN ENTURS baving new articles of MERI'T (toys, adv. specialties or NT'APLE (:001)3) to sell, make on
royalty or under contract; those principally of wood preferred. SPLENDID FACILITI1ES,

; Fer
Handling
Send for
Circulars.

6rain, Coal, S

HARRISON CONVEYOR'!
| BORDEN, SELLECK & CO., {35 0koxs,

and, Clay, Tan Bark, Cinders, Ores, Seeds, &c.
5 avars, § Chicago, liL,

THE HORSE’S HOOF.--BY DR. WIL-
liamson Dryden. A very valuable paper on the treat-
ment of the borse's hoof, and how to overcome defects.
Contained {n SCINNTIFIC AMIRICAN SUPPLEMENT,
No. 756. Price 10 cents. To be had at thisoftice and
from all newsdealers.

and stop cocks, where pressure is be-
low 75 pounds. Ablsclutely tight.
Lever remnains fized at any Opening,
is detachable und indicates degree of
nvestizate.
n.,

opening.]~izes }4 in. to 6 in.
Lunkeabeimer Brass Mfg, Go.,Cl

QUARTZ FIBERS.-BY PROF. C. VER-

non Boys. Description of tbe author’s method of draw-
ing out quartz into a fiber, which, in the measurement
of extremely minute forces, permits of obtaining a
greater degree of delicacy than is possible with the ex-
isting torsion threads. Application of the fibers tothe
autbor’s radio-micrometer for measuring radiant heat
fromsuch a thing as a candle, a fire, the sun, etc. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
796. Price 10 cents. 'To be had at this office and from
all newsdealers.

——— AND FINE GRAY IRON ALSO STEEL
ALL CASTINGS FRIM SPECIAL _ o
it -/ FINE TINNING jue— PAT &)
Oﬂhs DEVLIN % Co.3 ansnmc 3 u'p“”leh‘
S THOM™(EHicH AVE & AMERICAN ST PHILA

MESSRS. 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 have bad forty-fire years’
cxperience, and now have wnequaled facilities for the
preparation of Patent Brawings, Specifications, and the

rosecution of Applications for Patents in tbe United
States, Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Bools, 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 pamphlet sent free of charge, on application, con-
taining full information about Patents and how tv pro-
cure them; directions concerning Labels, Copyrigbts,
Designs, Patents, Appeals, Reissues, Infringements
Assignments, Rejected Caaes. Hints on the sale of
Patents, etc.

We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, sbowing the cost and method of securing
Patents in all the principal countries ot the world.

MUNN & CO., Solicitors of Patents,

361 Broadway, New York.

BRANCH OFFICES.—No, 622 and 624 F Street, Pa-
cific Building, near 7th Street, Washington, D, C,

MACHINE TOOLS

Engine Lathes, Pluners, Bhapers, Tur-
. Tet Lathes, etc. §F Send for Czrmhmu(,

The Hendey Machine ConTorrington, Conn.

RED B

GLEY | :
BEAVER FALLS,PA.FOR ILLUSTRATED PRICE LI
GOOD SELLING AGENTS. WANTED . NAME THIS PARER

PPN Motor of 19t Century

Canbeused Any Place,to do Any
Work,and by Any One. No Boil-
er! No Fire! No Steam! No
Ashes! No Gauges! No Engi-
neer! A perfectly sate Motor
for all places and purposes. Cost
of operation about awne cent an
hour to each indicated horse pow=-

er. For circulary, ete., address

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

TRANSMISSION OF POWER BY COM-
pressed Air.—A valuable and interesting review of the
present status of the problem of establishing compressed
air plants for furnishing motive power to consumers.

Economy, Rellabllity,
Simplicity, Safety.

Contained n SCIENTIFIC AMERICAN SUPPLEMENT,
}\lo. 76[{5 Price 10 cents. To be hud at this oftice and
rom all n

sdealers.

COPPER TUBES.
SHEETBRASS BRASSWI

Petroleumn,
1. 2

For Elevating Water,

SHIPMAN ENGINE

NO SKILLED ENGINEER.

The Shipman Automatic Steam Engine
STATIONARY AND MARINE.

Kerosene O0il,
4, G,_and 8 Horse Power, Single.

NEW KODAKS

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

Seven New
Styles und
Sizes
ALY LOADED WITH
Trensparent

Films,
tor sale by all Photo. =tock Dealers,

THE EASTMAN COMPANY,

Sendd for Catalogue. RUCHESTER, N.

THE CRYOLITE MINE OF GREEN-

¥
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ER NY. NEW YORK.BOSTON.ST LOUIS.DETROT.

THE AMERIGAN BELL TELERRONE N,

95 MILK ST., BOSTON, MASS.

This Company 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
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 for such
unlawful use. and all the consequences
tliereof, and liable to suit therefor.

GEAR CUTTING

Leland, Faulconer & Norton Co.,Detroit,Mich

UTOMATIC

Ba
MADL'ISNLY cuT orr ENGINE

THE BaLL ENGINE Co

RIE PA.°

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Ouly »3.00 a Vear, Including Postage.
Weekly—32 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 Macbinery,
New Inventions, Novelties in Mechanics, Manufactures,
Cbemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terwms of Subscrivtion.—One copy of the SCIEN-
TIFIC AMERICAN will Be sent for one yeur—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 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.

[ W—
THE

Scientific Qmericaty  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
everynumber containing sixteenlarge pages full of en-
gravings, many of which are taken from forefgn papers,
and accompanied with translated descriptions. THI
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, Geography, Archaology, Astronomy Chemigs
try, Electricity, Light, Heat, Mechanical Engineering,
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.

T'he most important Engineering Worls, 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; er one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both 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 EAitiow.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal

land.—A description of the only known crfolite deposit
in the world. Application of tbe mineral to the soda
and aluminum Industries. Contained in SCIENTIFIC |
AMERICAN SUPPLEMENT, No. 793, Price 10 cents. T'0

pbe had at this office und frem all newsdealers, |
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© 1891 SCIENTIFIC AMERICAN, INC.

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 plaus 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 magniticent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 ayear. Remit to
MUNN & CO., Publishers,
361 Broadway, New York.

NICKEL-IN-THE-SLOT MACHINES.

| By W. L. Aughimbaugh. An interesting description of

thevarious coin-controlled apparatus now socommonin
ublicpiaces; with an explanation of their mechanism.
llustrated with 14 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 797. Price 10 cents.
To be bad at this office and from all newsdealers.

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS.
ENEU JOHNSON & CO.’S INK, Tenth and Lomburd
Bta., Philadelphia, and 47 Rose 8t,,0pp. Duane, New York
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