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Wovertisements.

Inside Page, each inaertiou - - 73 ceuts a line
Back Paze, each insertion = - - - $1,00 a liune

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. ravings 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 to appear in the following week’s issue.

THE GREAT IMPROVEMENT IN

ROOFING

‘We are now ready to supply the product of entire-
1y new machinery and processes just completed, b
aid of whmh we not only have greatly improve:
the streng and durapility of our well-known
ASBESTUOS ROOFING. but have also secured
a degree of uniformity never hefore atiained in any
similar fabric. Wwe offer tins as the PERFECTED
form of the %ortable Rooting which we have manu-
factured with contioned imiprovements during tbe

st thirty years,and as the most desirable Rooting

or general purposes.

The important features of our recent improve-
ments, for which patents have been aliowed and
others applied for in this Country andin Europe,
are described in our new circular, which, witb sam-
ples. wili be sent free by mail.

Our Asbestos Roofing is now in use upon Fac-
tories. KFoundries. Cotion Gins, Chemical Works,
Railroad Bridges, Cars, Steawmboat Decks, etc., in
all parts of the world.

It is supplied ready for use, in rofls containin
200 square feet. apd weigbs, with Asbestos Roo:
Coating, read Z for ehlpment about 85 pounds to
100 square fee

It is adapted for steep or flat roofs in all climates,
and can e readily applied by unskilled workmen.

8&~ There are Inferior imitations of our Asbestos
Roofing. Purchasers are cautioned.

Exclusive sale of our IMPROVED ASBESTOS
ROUFING will be given to reliable dealers in im-
portant towns where we have not already made
arrungements.

H.W.JOHNS MANUFACTURING CO.

SOLE MANUFACTURERS OF
H.W. Johus’ Fire and Water I’roof Asbestos
Sheathing, Building Felt, etc. Asbestos
Beiler Coverings: Steam Packings,
Fire-Proof Pains, etc.
Samples and Descriptive Price List Freeby Mail.

87 Maiden Lane, New York.

CH CAGO. PHILADELPHIA. BOSTON.

A MAGNIFICENT COLORED LITHOGRAPH,
28 x 42 in., of the grand Machinery Hall
FOR THE
WORLD’S COLUMBIAN EXPOSITION,
Just issued b the Bom-d of Dlreetors. sent postpaid to

any address for 33 ¢ E. World’s r
Novelties, 104 3 Randolph Street, C):ncago. G, Eai

THE HANDY

Gute Valve for low

pressures, steam, water,
oils, sic., being slmple,
hetter

much lower in

price than wheel-handled nlnlgbhrly
valves, is rapidly di

Scientific

American,

SIEMENS +CABLES.

SUBMARINE, + =+
UNDERCROUND,
INTERIOR, +

L)

Address,

+

+ L)

TELECRAPH,

+ + TELEPHONE,

ELECTRIC LIGHT.

Manufactured under anthority of

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

Estimates furnished on application.

Cable and Wire Department, Edison General Electric Company,

EDISON BUILDING, Broad St., NEW YORK.

'i‘HE HORSE'S HOOF.--BY DR. WIL-

liamson Dryden. A very valuable paper onthe treat-
ment of the horse’s hoof, and how to overcome defects.
Contmned in SCIKNTIFIC AMURICAN SUPPLEMENT,

756. Price 10 cents. To be had at this oftice and
from all newsdealers.

=~ Motor of 19t Century

Can be used Any Place,to doAny
Work, and by An:
er! No Fire! 0 8team! No
Ashes! No Gauges! No Engi-
neer! A perfectly safe Motor
for all places and purposes. Cost
of operation aboult one cent an
hour to each indicated horse pow=
er. Kor circulars. etc., address

CHARTER GAS ENGINE CO.
P. 0. Box 148, Sterling, I1l.

34 to 50 H. P.

One. No Boil-

Economy, Reliability,
Simplicity, Safety.

COPPER TUBES A
SHELTBRASS BRASSWIRL

TRANSMISSION OF POWER BY COM-
pressed Air.—A valuable and interesting: review of the
presentstatusof theproblem of establishing compressed
air plants for furnishing motive power to consumers.
Con ained In SCIENTIFIC AMECRICAN SUPPLEMENT
No. 765. PricelOcents. To be had at this office an

from ail newsdealers.

NEW KODAKS

“You press the bution,
we do the rest”’

Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent

Films,
For sale by all Pnoto. Stock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER, N. ¥

oRMAGIC LANTERIS

TH QIL LAMPS HAYE NO EQUAL

\/IEWS o s SUBJECT

EASTERN PR GUARANTEED

L.

_L.MANAS
88 MADISON s™CHICAGO ILL

THE CRYOLITE MINE OF GREEN-
land.—A descnption of the only known crYDhte deposit
in the world. Application of the mineral to thesoda
and aluminum industries. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 793. Prlcel0 cents, To
be had atthis office and from all newsdealers.

JENKINS' DPRIGHT COSHIONED
POWER HAMMER.

Users of this hammer sustain us in
msuying that it has no egqual in all good
\?:warkmﬁgua]ltlea. Perfect cushion and
S8 prrfe o, wit.hper ecr cmgo(t For
20.,

7 & R.
%’%o. ith ét.. Philadeiphia, Pa., D8.A
MARINER & HOSKINS,

A 8 s A' E R s & EHEMIST 81 8. Clark St., Chicago.

See AdVertise e tin thispaper Aungust 15, 1891,

Mnd wop cockd, wl
low

'I.le-
oy, e
Lever remains filxed at any opening,
ia detachable and indiestes derrea of

75 pounds.

opening. ~ires

in, tohi o, Investi zate,
Luukeshelmer

riss M Ig. o, ,Cin., 0.

SAWS Iniaman SAWS

send ustheir full address for a copy of Em-
erson’s (& Book of SAW'S, new 1890 edi-
Sk

tion. We are first to introduce NATURAL

G S for heating and tempering Saws with
wonderful effect upon improving their gus-w

and tou hnes. ensbhn us to reuuce

ces. Ad EME MITH

& CO. (Limiled), Beaver Falls. Pa.

Tae Shimer Cutter Heads :

To work Cnr Sldmg, Floonng Cmi-
ing and Ship Lap; to
Mould Doors, Sas ‘and
Blmds Cope Heads to

ﬂsm’l J Bbimer & Bons,
Centre St., Milton, Pa.

CEINE TOOI.
Engine lLathes, Planers, Shapers Turret
Lathes, ete. 7 Catal

The Mendey Mach. Co. .y lorrlnston, onn.

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

THE PELTOH WATER WHEEL
ENERgy» Gives the highest efficiency
E,}- of any wheel in the world.
m‘.Snmple and reliable, adapted
to every variety of service,
with heads of 2) feet and up-
ward Write for circulars.
The PeltonWater Wheel Oo.
121a Main St., San Francisco, Cal.,

AND FINE GRAY IRON ALSD SIEEL

AB LE: CASTINGS FROM SPECIAL

DEVLIN & o ¢ FINE Tine

FINISHING . AN
LEHIGN AVE & AMERICAN ST PHILA ¢

ATENTS!

MESSRS. MUNN & C

M AHoM

ERFORATED

ETALS MINING SCREENS.

v -

CoaLwoORE SEPARATORS. REVOLVING:+ SHAKING SCREENS

* J1GS & STAMP BATTERIES sxtwns

R

MILLING = MINING MACHINER Yusuu s

'HARRINGTON & KING PERFORATING © CHICAGO.

NEW YORK OFFICE, 284 PEARL STREET.

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

Branch Houges: 12 Warren 8t., NEW Y"°K, 291 Wabash
Ave, CHICAGO. Putory, HARTFORD, CONN.

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 enterice uvon the study of
science with a view to its application in engineeriag
work. Contained in SCIENTIFIC AMERICAN SULPPLE-
MENT, No. 744. Price 10 cents. 'Tobe had at this cfice
and from all newsdealers.

1.8¢  19,763,459-36,735
17,53 V5,876,302
3:3 832 24,076X2,3743-16

467.00 The COMPTOMETER

solves rapidly and accu-
rately all arithmetical proble s.
Operated by keys. Saves 60 per ct.
of time. Entire relief from mental
strain. Adapted to all commercial
accounting and scientific compu-
tations. SEND FOR CIRCULAR.

FELT & TARRANT MFG. CO., 62-66 lllinois St., Chicago.

with the publication o tﬁa i
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patents
for Inventors.
1n this line of business they have had forty-fwe years’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in thé United
States, Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books. Iabels, Reissues, Assignments, and
ports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
ness. oD very reasonable terms.
hlet sent free of charge, on application, con-
mnm% | information about Patents and how to
em; directions concerning Labels, Copynggts,
Designs, Patents, Ap , Reissues, Infringements,
Assignments, f Cases. Hints on the sale o
Pz%ems ete. s ! i
e also send €80, charqe a Synopsis of Foreign Pa-
t Law howhg cost and method of securing
Pstents ln ‘all the princlpa.l countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFF CES.—No. 622 and 64 F Street, Pa-
ciic Bullding, near 7th Street, Wasbington, D. C.

COMPLETE STEAM PUMP
10 SIZES FROM 57 To $75

FIVEWE llS

WRITEFOR

A PRICES v
g FlPT

UE'L’ VE RS

.‘.\0LE MAKERS,

INCINNAT) .

CHANDLER & TAYLOR CO'S
SELF-CONTAINED EA

to 80 H.P.in Stock
ALSO BUITABLE

or imme-
diste deliver A

BHANDLER &TAYLOR GO !II]IANA.POI.IS iND.
NICKEL-IN-THE-SLOT MACHINES.

By W.L. Aughimbaugh. An interesting description of
the various coin- eontrol]ed apparatus now 80 cOmmon in
public places ; with an explanationof their mechanism.
Illustrated with 14 figures. Contmned in SCIENTIFIC
AMERICAN SUPPLEMENT 79%. Price 10 cents.
To be had at this office and from all newsdealers.

HUDSON'S GARDEN

E'Hose Mender.

simple n child can use it.

Wﬂ:r ‘or descriptive circular,
One box conta.lnlng & Tubes, A
Bands, anIr ‘P]Iers.

1.0

xtra parts sold
separately, All
dealers keep them.
gents wanted,
&\ CHAS, E. HUDSON,
Leominster. Mass.

HANGERS AND COUPLINGS

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

Lison Pobent Comprssion Couling,

[ EDISON GENERAL ELEOTRIO 0O,
SCHENECTADY, N. Y.

STOLN ROAD_ ROLLARS

fﬁfg Aﬁ\'ER l"A
Manufactured by HARRISBURG FOUNDRY AND MA

n IDEAI- N NES,
Ngl‘ F”ATIC ; (xIl\E‘s

E%l-ﬁﬂ(?i‘?‘ Fvw'zv nEsFEA‘Hn “NG”EH'
INE WORKS, Harrisburg, Pa., u. S. A

INVENTORS

THE BOSTWICK & BURGESS MFG. CO., Norwalk, O., invite corres
havlug new articles of MERIT (toys, adv. specialties or STAPLE GO
To¥alty orunder contract; those principally of wood preferred. SPLEND:

ndence with those
DS) to sell, make
FAC. LITIES.

© 1891 SCIENTIFIC AMERICAN, INC.

[AucusT 22, 1891.

TR AMERICAY BELL TELEPRONE L.

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
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of teiephones not furnish-
ed by it or its licensees responsible for such
unlawfal use. and all the consequences
thereof, and liable to suit therefor.

GEAR CUTTING

Lelaud, Faulcon & Norton Co.,Detroit, Mich

TITE

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only »3.00 a Year, Including Postage.
Weekly—532 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 Machinery.
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete rist 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 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 tk 2 sender’s risk. Address
alldetters and make all orders, drafts, ete., 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 number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENTis 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 Gf Science and the Useful
Arts, embracing Biology, Ge Rogy, Mineralogy, Natural
History, Geography, Archzology. 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,
ete. 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 year for$7.00. Singlecopies, 10 cents. Address and
remit by postal order, express money order, or check,

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

Building Elition.

THE SCIENTIFIC. AMERICAN ARCHITECTS’® AND
BUILDERS’ EDITION is issued monthly. $2.50 a year.
Single copics, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages: forming a
large anc. splendid Magazine of Architecture, richly
adorncd <7ith elegant plates in colors, and with other fine
engravings; illustrating the most interestin examples
of modern architectural construction and allied subjects.

A special feature is the pregentation 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 moreexpensive. Drawingsin
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, ete.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in theworld, Sold by all news-
dealers. $2.50 a year. Remit to

MUNN & CO., Publishers,

361 Broadway, New York.
AIR BRUS

Hignest

gold medal
award by Franklin Institute as
a legitimate Art Tool. Invalu-

able to crayon and water color por-

Baves
nical effects.

s 67 Nassau St., Rockiord, Il
The

=i PUREEA INCUBATOR

Run for 8 weeks and not va W
Catalogue 5 cents. J. L. Cngpgbe West Ehzabeth Pa.

PRINTING INKS

SCIENTIFIC MER!CAN is printed with CHAS,
ENEU JOH ‘3 K, Tenth and Lombard

trait artists and draughtsmen,
time, gives finest tel:E
AIR BRUSH MFG.

Bta., Phxladelphia,s d 47 ROse t.) ODP. Duane, New York
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