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“Wovertisements.

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, b;
ment, as the letter press. Advertisemen
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

STAR HACK SAWS

W e will, onrequest, send by mail, prepaid, one dozen
8inch Star Hack Saw Blades to any iron worker having
an A 1rating in Bradstreet. If, in use, the Star Saws are
not found to be hetter than any other kind in market,
nothing is to be paid for them; but if, on trial, they do
commend themselves above all others 65 cents must be
sent to us by mail. This offer holds good for one week
after the date of publication.

MILLERS FALLS (0. 93 Reade Street,
New York.

POPE MFC. cOo., 1 Frankﬁn Street, BOSTON.

Branch Houses: 12 Warren 8t., NEW YORE, 291 Wabash
Ave., CHICAGO. Factory, HARTFORD, CONN.

HANGERS AND COUPLINGS

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

Edison Pobent Compossion Gouplng,

EDISON GENERAL ELECTRIO 0O,
SCHENECTADY, N. Y,

RADIT OF CURVATURE GEOMETRI-

l Determined.—A paper by Prof. C. W. MacCord,

Dy glvmg directions for drawing helices With 2 fig-

8. Contained In SCIENTIFIC AMERICAN SUPPLE-

HEN'I'. No. 232. Price 10cents. To be had at this oftice
and from all newsdealers.

GASEOUS ILLUMINANTS—A VAL-
uable and elaborate paper on the manufacture of gas,
treating more especially of the new cesses which are
NOW m. their mark in the art. a.ined n SCIEN-
TIFIC .AMKRICAN SUPPLEMENTS, Nos. 93,
794, and 795. Price 10 cents each, or 40 eents for the
series. ’1‘0 Dbe had at this office 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, A

Bands, 1 Jxair Pliers,

xtra parts sold

separately, Al

dealers keep them.

@ Agents wanted.

i . E. HUDSON,

Leominster. Masa."
titative estimation of, by means of their absorption
spectra. By l'. L. Patterson, F.I.C..f.C.8. With 4 figures.
ntained in BOIENTFIC0 AMERICAN SUPPLEMENT, No.
960, Price ¥ cents. To be hadat this office and from

all newsdealers.

for low
oils, ete., IJel.nE a!mpla,
more aumpu 'hm.er
ﬂliied for th
d muoch lawar in
price than whul-hmd.!ed straightway
valves, is rapidly superseding these

E:OSt pai
COLORING MATTERS: THE QUAN-
steam, waler,
and stop cocks, where pressure is be-

low 75+ ponnﬂn Absolutely tight.
Lever remnains fixred at any oponing,
is detachable and !ndtmi hdommm of
opening JSizes ¢ in. to 6 in. jgate,
pen ot 5'firlll Mg, Go.,Cin., 0.

SATENTS!

in connection
oy pubhcation o2 khe 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’
experience, and now have unequualed facilities for the
prepamtlon of Patent Drawings, Specifications, and the
grosecntlon of Applications for Patents in the United

tates, Canada, and Foreign Countries. Messrs. Munn

Co. also attend to the preparation of Caveats, Copy-
rlghts for Books, Lahels, Reissues, Assltmments, and
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.
ip t sent free of charge, on application, con-
n&a 11 information about Patents and how to
D l },. du'ections cotlgferﬁlmg Labeﬁl,f SODYH gzs,
esigns, Paten eissues, ements,
%g%lag%.nents, R.e aetexea Cases. Hints on thlég sale of

‘W.e also send free 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. 622 and 64 F Street, Pa-
sific Building, near 7th Street, Washington, D. C.

Seientific

GRAIN

'ELEVATORBELT

60 INCHES WIDE
LY

212 FEET LONG

TRTT B
T GuTT e RrRoew

PESRINE N R¥ISE  Chicago.

W.JOHNS
ASBESTOS
STEAM PACKING

BRoiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE.

H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y.
ELECTRICAL LABORATORY FOR

Amateurs—By Geo, M. Hopkins, Description of a col«
laction o:l’ slmplc and easily made apparatus for con-

duoeti mplete series of electrical experiments.
With l‘i]ust.ratlous Contained in BCIENTIFIC AMER-
1ICAN SUPPLEMENT, No. 794. Price 10 cents. To be
Dad'at this oMoe and frowm all Hewsdealers.

*AND FINE GRAY IRON ALSO STEEL

FINE TINNING Jar
S UEVLIN Z(CU t FINISHING , ol
LEHIGH AVE X AMERICAN ST. PHILA

LEARN WATCHMAKING, E!(;,gmvmr.‘:, and kin-
dred branc Send for Prospectus, CHICAGD W ATCH-
KERS' INSTITUTE, 22 Van Buren Street, CHICAGO.

PAT]

AB LE: CASTINGS FROM SPEC lALT grNS

Auerican,

RUBBER BELTING

—ESTABLISHED 1835.—

Sole Manufacturers of the Celebrated MONARCH and
MALTESE CROSS RED STRIP and MOHAWK
brands of RUBBER BELTING.

THE GUTTA PERCHA AND RUBBER MFG. CO.
Para Building, 35 Warren St.,, New York.

San Krancisco.

Portland, Oregon. Boston.

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

The COMPIOMETER
solves rapidly and accurately all
arithmetical problems. 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.CO.. 52.56 lllinois St.. Chicago.
THE MARINE LOCOMOTIVE.—BY

A. Huet. Description of a_vessel supported and pro-
pelled by revolving drums. With 8 fig res Contained in
NCIENTIFIC AMERICAN SUPPLIMENT, No.7535. Price
10 cents. To be had at thisoffice and trom all news-

dealers.
SAWS jreamunre: G AW S

send ustheir full address for a copy of Em-
erson’s I® Book of SAWS, new 1890 edi-
tion. We are first to introduce NATURAL
GAS for heating and tempering Saws with
‘wonderful effect upon improving their qua-
lity and toughness, enabling us to reduce
rices. Address EMERSON, SMITH
CO. (Limited), Beaver ﬁ'ulls, Pa.

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 upon the study of
science with a view to its application in engineering
work. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 744. Price 10 cents. 'T'o be had at this cfiice
and from all newsdealers.

THE PHOSPHATE DISTRICTS

mentioned by Prof. Wyatt in the July 4th issue of this
aper, are to be opened up by a new Standard Gauge
ilroad (the only ome in South Florida), extending
from Lakeland to deep water on the Gulf. Investors

can now obtain
A LARCE BONUS.
Full detalls of which‘wﬂl be ﬁiven on application to
the of of the Arcadia oust and Lake-
land ltailroad, 88 Lineoln Stme
NTHONY PETERS. President.

ALUMINUM.—DESCR[PTION OF THE

method of manufa,cturmﬁ this metal from cryolite as
racticed at the A lliance Aluminum Works at Wallsend.
ith 3 igures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 731. Price 10 cents. To be had at
this office and from all newsdealers.

SIEMENS+CABLES.

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

Manufactured

]

+ + TELEGRAPH,

+ + TELEPHONE,

ELECTRIC LICGHT.

under authority of

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

Estimates furnished on application.

Wire Department, Edison General Electric Company,

EDISON BUILDING, Broad St., NEW YORK.

Address,

MACELITNE OII
Engine Lathes, Planers. Shapers

Lathes, etc. 2 Send for Ca

The Hendey Mach. Uo., anrln‘ttn.

THE HORSE’S HOOF.--BY DR. WIL-
llamson Dryden. A very valuable paper on the treat-
ment of the horse’s hoof, and how to overcome defects.
Contslned in SCIENTIFIC AMERICAN SUPPLEMENT,

No.756. Price 10 cents. To be had at this office and

from all newsdealers.
As SAYERS & CHEMISTS M 4RTms & Ssionan:

See Advertisement in this paper July 11, 1891.

TEMPERING STEEL FOR CANNON
and Projectiles.—By Watson Smith,F.C.8. A descrip-~
tion of the Feodossef process, with a discussion of its
merits. Contained in SCIENTIFIC AME RICAN SUPPLE-
MENT, No, 752, Price 10 cents. To be had at this
office and from all newsdealers.

=~ Motor of 19t Century

Can be used AnyPlace, to do Any
\ Work, and by An¥ One. No Boil-
er! No Firel No Steam! No
Ashes! No Gauges! No Engi-
neer! A perfectly safe Motor
for all places and purposes. Cost
abo one cent an
indicated horse Powa
er. For circulars, etc., address
CHARTER GAS ENGINE CO,
P.O0.Box 148, sterling, I1l.

TRANSMISSION OF POWER BY COM-

pressed Air.—A valuable and interesting review of the

present status of the problem of establishing compressed

lants for furpishing motive power to consumers.

Con ained in SCIENTIFIC AMERICAN SUPPLEMENT,

0.765. Price 10 cents. To be had at this office and
from all newsdealers.

2nd &< MACHINER

N.Y. Mach’y Depot Bridge 8tore 16. Frankfort St., N.Y.

8{ to 50 H. P.

Economy, Relh h lllty,
Simplicity, Safety.

NEW KODAKS

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

Seven New
Styles and
Sizes
ALL LOADED WITH ,

Transparent

Films,
For sale by all Photo. 8tock Dealers,

THE EASTMAN COMPANY,

Send for Catalogue. RUCHESTER, N. ¥
THE NEW MODEL ““HALL.”

PERFECT TYPEWRITER,
BEST MANIFOLDER.
Terms to Agents Liberal.

PORTABLE, INEXPENSIVE.
‘WRITES ALL LANGUAGES,
Send for Catalogue and
Specimens of Work.
Address N. TYPEWRITER CO.
611 Wash ngton St., Boston, Mass.

““STANDARD ”’ =™GRYe. DRESSER

for Truing and Sharpening Emery Wheels.

complets, with ex; t: 00.
| Mt‘lﬁﬂ:n -hhnnn‘ Vi somutg‘uh

| Cutters supplied to fit any make of handle. If you do
not wish to buy complete tool, send 60c. with name of
the make of handle you have, and we will send cuttet to
fit. Will last three ttmes as lon%)as anf other make.
STANDARD TOO veland, Ohioe.
Our Twist Drills and Tools are sold b al] dealers in
Hardware and Supplies. §3¥~ Send for e

JoHN H. CHEEVER, J. D. CHEEVER, F, CAZEN
Wat, 1. BATHD, Secréfarg,

RUBBER CUSHION BICYCLE TIRES apptoved donicns.

© 1891 SCIENTIFIC

Limited.

e Jonzs, Manogere. {5 Park Row, New York.
OLDEST and LARGEST Manufacturers in the United States of

Vulcanized Rubber Fabrics

For Mechanical Purposes.

Rubber Belting and Hose.

SOLID VULCANITE EMERY WHEELS.

[AucusT 8, 1891.

S ELEVATORS.

TG R
NGFH & FFE!EHT
EANY. NEW YORK.BOSTON.STLOUI TROIT.

TH AMERICAN BELL TELEPHONE L.

95 MILK ST., BOSTON, MASS.

Tlis 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
forwms 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
thereof, and liable to suit therefor.

THE' PELTOH WATER WHEEL
B Q&‘" y EJ'ERQ‘- Gives the highest efficiency
j } i "!'i: of any wheel in the world.

R Simple and reliable, adapted

I==a to every variety of service,

. with heads of 20 feet and up-

i ward. Write for circulars.

The PeltonWater Wheel Oo.

1214 Msin St., San Franciaco, Cal,

ar 2358 Centml B\nldmg, Liberty and West Streets, New York.

GEAR CUTTING

Leland, Faulconer & Norton Co.,Detroit,Mich

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only 83.00 a Year, Including Postage.
Weekly—52 Numbers a Year.

This widely circulated and splencidly {llustrated
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, Arckie
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN«
TIFIC AMERICAN will he sent for one year—52 numhers—
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.—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
allletters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.

O—
THE

Scientific Dmerican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every numher containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
1y, 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 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.

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, $500 a year; or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for oneyearfor$7.00. Singlecoplies,10cents. Address and
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, 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 cotors, and with other fine
engravings; illustrating the most interesting examples
ot modern architectural construction and allied subjects.

A special feature is the presencation in each number
of a variety of the latest and hest 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, etec.

The elegance ana cheapness of thi1s 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.

AMERICAN, INC.

PRINTING INKS

The S(‘IENTIFIC AMER(CAN m printed with CHAS.
ENEU JOHNSON & CO.8 INK, Tenth and Lombard
8ts,, Phl)ade)phla,and 47 Rose S'... oPp. Duane, New York
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