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W dvertisements.

lnside Page, each insertion - - = 73 cents nllna.
Back P’'age, ench inseriion - « « $1.00 a lin

The above are charges per agate l1ne--about enzht
words per line. This notice shows the width of the line,
and isset 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 morn-
1ng to appear in next issue

ONE STAB HACKSAW WILL D0 AR HUOH
WORK AS FIVE OF ANY OTEEB KIND.—N. B

V':.ctor Bicycles!

For pleasure, business, recreas
tion, ana for anything vou
could use a bicvcle r1or.

TORS ARE BEST!
Send for catalogue.

Overman Wheel Co., Yakers,

Chicovee Falls, Mass.

PRATT INSTITUTE,

BROOKLYN, N. Y.

Day classes will begin work September 11.a#0d evening
classes September 26, in the Departments of Art, Do-
mestic Science, Commerce and Music. Alsoin the

b

TECHNICAL HIGH SCHOOL DEPARTMENT.
—A three years' course for both sexes; combining draw-
ing and manual wark with the usual studies of a high
school or academy. Entrance examinations will be
held September 17 and 18.

DEPARTMENT OF MECHANIC ARTS AND
BUILDING 'TRADES.—Carpentry, turning, black-
smithing, machine-shop work, bncklaflng. plastering, :
plumbing, stene carving and cuttmg, house and fresco
painting, geometry, chemstry, electrical construction,
applied mechanics, machine design, metallurgy of iron
and steel, steam.

¥or fur ther information, or for apphcatlon blanks, ap-
ply at the General Offica of the [nm tute Ryerson St. !

RAT'T, Secretary.

] COME;[QAIBVKI)ETEB |
AL

ARITHMETICA

»++. PROBLEM
Solved rapidly and accurately
by using the COMPTOMETER. !
Saves 40 per cent. of time. :
Entire relief from mental
strain.
mercial and scientific compu~
tations. Send for circular.

FELT & TARRANT MFG. CO.J 52-56 Illlnou St., Chlcago.'
Wumed.’)ﬂOOOSnw ers
SAWSand Lumbermenyto SAws
send us their tull address_for a copy of Em.

erson’s (3 Book of =A W=, new 1890 edi- A
W; w
ity and toughness, enabling us to reduce

prlces Address EMERSON, BMITH s
& C (Lul. . Beaver Falls, Pa.

tion. We are first to introduce NATURAL
GAS for heating and tempering Saws with
wonderful etfect upon improving their qual-

; ! 1
; CLARR’S
& Light-Running Ventilating
-' FANS., |
Adapted for Ventilating and Dry-
-ADg of everv.descrmtion.
Catalogue free.
GEO. P, CLARK,
- - BoxL, Windsor Locks, Conn.
S— Jas Gomsmnh Agent, A44B'way,New York.

Sclentmc Book (atalogue

RECENTLY PUBLISHED.

Our new catalogue centainingover 100 ges, includ-
Ing works on mere than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,
Jbl Bnondwuy. hew Yor k.
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T.n. ..aw.g'fu}
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RAYS HARBOR

ashingtuvan. The Duluth uf the Puciic Coast,
RA]LRDAD TERMINOS ofsnepsuss Syaters;
now being pushed

through to Grays Harbor from the Walla Walla

wheat flelds. Rich tributary oountry—wheat coal,
hay, and timber. Largest body of Government land in
Washington, subject te hemestead, tributary. Two-fifths
of all timber in Washington tributary: the future seat
of great lumber manufacturing and other industries,
THE BEST HARB“R north of San Francisco.
18 square mileg of

anchorage, only Y miles of tewage; 330 miles nearer
San Francisco and the world’s markets than Tacuma.
Possessed of unparalleled natural resources, Grays
Harbor and the Grays Harbor Country offers great
inducements to settlers, mvestors. and business men.

For complete g&l‘tlclﬂdl“i addre:
GRA HAl DR COMPANY,
Gravs Harbor, Washington.

NI CKEL
ELEBTRO -PLATING

MAT HIAL

COPPER TURES.
THEETBRALE BRATSWIR

HANSON,YAN WINKLE &CO.

NEWARK N.J.
82 LIBERTY ST.H.Y.

MESSRS. MUNN & CO., in connection witl: the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Sohcltors of Patents
for Inventors.

In this line of business they have had forty-one years’
sxperience, and now have unequaled facilities for the
preparation of Patent Drawings, SPecmcauons and the
prosecution ot Applications for Patents in the United -
8tates, Canada. and koreign Countries. Messrs. Munn &
Co.alse attend te the preparatien of Caveats, Copyrights
for Boeks, Labels, Reissues, Assignments. and eperts
on Infringements of Patents. All business intrusted to
them is done with special care and prom ptness, on very
reasonab Je terms.

A pamphlet sent free of charee, en ap llcatlon cen-
taining tull infermatien about Patents and hew to pro-
cure them: directions concerning Labels, (‘opyrlzhts.
Designs, Patents, Agpeals. Reissues Infringements, As-
thnmems. Rejected Cases. Hints en the Sale of Pa-

ents, etc.

We also send, free of charge, a Synopsis of Foreign Pa-
tert Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,

361 Brondway. New York.
ANCH OFFICES.—No. 622 and 62¢ F_Street, Pa-
clﬂo Bmldinz. near 7th 8treet, Wasmnamn, D.C.
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Mechanical Toys, Games, etc.

!

Englne was Set Up and Started by our Printed Birections, | ]

NEw HAVEN, CONN., July 30, 18%0.
Charter Gas Englne Co., Sterling, Iil.

GENTLEMEN :—We have now used your Gasoline En-
gine for two months and is giving good satisfaction.
Requires no attentlon atter it is started, which generally
takes four to five minutes. A large number of persons
have seen it; some pronounce it a wonder, and others,
who are familiar with gas_ engineg, as the finest they

- ever suw. We would cheerfully recommend the * Char-

ter” to all persons in need of power, especially to those
where work is of an intermittent c)mracter. as the ex-
pense ceases whenever the engine is not running. En-
gine was set up aod started by your printed directlons.
Yours truly, THOMPSON & BALL.

less CHARTER GAS ENGINE Co.

F ar circulars, etc,, ad,
P 0. Box 148, Sterling,

AM ENGINE: ITS PRINCL-
ples, itz developreent, its future and perfecfion —a pa-
per by K. N, Dickerson, givirg an outlice of the histury
uf the steam engine, and diseusying Lhe principles upon
whirh it operates and which limih its capaedty.  with ¥
fgires. Contained iy SCTESTIFIC AMER: b3 ACFLE-
Nr, Mo timb. Prico 10 cents,
offien and I'rom 4.1 newadealnrs,

To be hud at this

l{ \LI 1CAL .f

. ISTYPEWRITER

Catalogue free. Address Typewriter Department,
POPE MFG. CO0., Boston, New York, Chicago.

JENKINS BROS. VALVES!

JENKINS BROS,, 71 John St, N. Y; 105 Milk St.,
Boston; 21 North 5th St., Phila.; 54 Déarborn St., Ch)cngo.

THE GREAT IMPROVEMENT IN I

ROOFING

We are now ready to supply the product of entire-
ly new machinery and precesses just c-m?le[ed bg
@d of which wé net only have greatly impreve
the strength and duravility of our well-known
ASBESTOS ROOFING. but have also secured
a degree of uniformity never before attained in any
similar fabric. \We offer this as the PERFECTED
torm cf the pertable Reoting which we have manu-
factured with continued improvements during the
%mm thirty years, and as the most desirable Roofing

17 general purposes.

The important feasures of our recent improve-
ments, for which patents have been al owed and
others' ap%lled for in this Country and in Europe,
are described In our new circular, which, with sam-
ples, will be sent free by mail.

Our Asbestos Roofing is now In use upon Fac.
tories, Foundries, Cotton Gins, Chemical Works.
Rallroad Bridges, Cars, Steamboat D 8, etec., in
all parts of the world.

It is supplied ready for use, in rolls contalnin
200 square feet. and welghs, with Asbestos Roo
Coating, real ty for shlpment, about 8 pounds to
10V square tee

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

§%~ There are inferior imitations of our Asbestos
Roofing. Purchasers are cautloned.

Exclusive siale of our IMPROVED ASBESTOS
RooFIN® will be given to reliable dealers in im-
portant towns where we have not already made
arrangements.

H.W.JOHNS MANUFACTURING CO.

SOLE MANUFACTURERS OF
H. W.Johne’ Fire and Water Proof Asbestos
Sheathing, Building Felt, etc. Asbestos
Beller Coverings, Steam Packings,
Fire-Proof Paints, etc.
Samples and Descriptive Price List Free by Mail.
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BASE BALL.—A DESCRIPTION OF

the great national game of the United States, by an
English writer, Jno. Newton Crane, with dingram of |

the fleld and 7illustrations of plavers. Contalined in ScI-
ENTIPIC AMERICAN SOPPLEMKENT, Ne. 693, Price'
}10 (ient,a. Tobe had at this office and from all news- ,

eulers.

|I.(;LEYS HANGER

PU
FR

TION CLUTCHES. a4

PROGRESS MACGCHINK WORKS,
A.d& F. BROWIT,
Parkx Place, IN. Y.

POP SAFETY VALVE
WATER RELIEF VALVE
IMPROVED STEAM GAGE
STEAM ENGINE INDICATOR

Single Bell Chime Whinstle, and all instruments
used In connection with Steam, Air and Water.
bole Agents Jor Clark's Linen Fire Hose.

‘!IS (Iliur &t
Hunton, Muw,

ON GAS ENGINES. —A VALUABLE

per by E, Delamare-Debout teville, touchine upon the
istory of gas motors in general. and ddscribing in de-
tail the ** Simplex’ engine invented by the author and
Mr. Ma‘andin. With23figures. Contained in SCIENTIFIC
AMFRICAN SUPPLEMENT, Nos. 21:3 and 216. Price 10
genfs each. To be had at this office and from all news-
ealers.

VAN DUZEN
CAS & CASOLINE ENGINE

OPERATED with COAL

and OTHER MANUFAC-

TURED GASES AND
GASOLINE.

RELIABLE AND
ECONOMICAL.
Fully Warrantead

VAN DUZEN
Suay & Gasoline Engine Co,
733 E.2d St., Cincinnati, 0.

THC AMERIGAN BELL TCLEPHOMB OO

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 transwmissiot: of Speech by allknown
forms 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 itoritslicensees responsibleforsuch
unlawful use. and all the consequences
thereof, and liable to suit therefor.

' conductlvity, oractical hints, aluminum ailoys.

LIGHTNING WELL- SINKING |

ACHINERY MANUFACTURE
Hyrdauhc, Jetting, Revolving, Artesmn, i
Diamond Prospecting Tools, Engines, Boilers, !
Wind Mills, Pumps. Encyclopedia, 1,000 ]
engravmgs, Earth’s Strata, Determi.
nation quality water; mailed,25¢c.
The Ameriean Well \Vorh,“
N Awrors, Il,
e s
11 & 138 8. Canal
8t., Chieago, Hl,
1113 Elm St.,
Dnlln, Texas.

Geenerud Offlcg

. RURDRA.

Worka and

oIL WELL SWPPLY CO. Ltd.
91 & 92 WATER STREET,
Plutsburgh, Pa.,
Manufacturers of everytbing needed for
ARTESIAN WELLS

for either Gas,  Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools ete.
Illustrated catalogue, price
lists and discount sheets
on request.

ARTESIAN

Wells, Oil and Gas Wells, dl'llled
by contract to an: depth, "from 50
0 340 foct. Wealso manufacture
and furnish everything required
to drill and complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 £t. Send 6 cents for illustrated
catalogue. Pierce Artesian
and 0il Well Supply Co.s
80 Beaver Street, New York.

PROPERTIES OF ALUMINUM.—BY
A. E. Hunt. J. W.Langley, and C. M. Hall. Purity of
aluminum and processes of manufacture. Properties
w1th respect to specific gravity. Action of heat on alu-
minum. Corrodibility, mechanical properties, strength,
JO0n=-
SCIENTIFIC AMERICAN SUPPLEMENT, No.
To be hud at this office and from

tained in
750. Price 10 cents.
all newsdealers.

TO INVENTORS
AND_MANUFACTURERS]

59th Grand National Industrial Exposition |

—OF THE—
American Institute of the City of New York
WIll Open Oct. st and close Nov. 29, 1890.

Intending exhibltors must make early application to
secure proper space and classification. For blanks and
other information address GENERAL SUPERINTENDENT -
American lnstitute,113 West 38th St., New York City. |

FLORIDA

© 1890 SCIENTIFIC AMERICAN, INC.

. Masters.
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OYRACUSE MALLEABLE RONWORKS

W.B .BURNS PROPTR

THE PHONO(TRAPH —A DETAILED

description of the new and improved form of the pho*
nograph just brought out vy Edison. With 8 engrav:
mg Contalned in SCH.\TIFIC AMERIC.AN SUPPLE:

Price 10 cents. To be bad at thie

GRAVES ELEVATORS

"ﬂs"EN ER !(FR GHT
e L.§.BRAYES b Son Ragnesten N.Y.
..EO TOH ST.LOUIS .,

NEW KO DA KS
“Youpress te bution,
e do the rest”’

Seven New
Styles and
Sizes
ALL LOADED WITH
Treansparent
Films.

For sale by all Photo. Stock BDealers.

THE EASTMAN COMPANY,

Send for Camlogue.

ALLEABLE

l((l('llES’l'ER N. Y.

MD FINE GRAY IRON ALSO STEEL-
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Sceientific Qmerican

ESTABLISHED 1%46.
The Most Popular Scientific Paper in the World.

Only 83. lmnYem, including Postage. Weekly.
32 Numbers a Year.

This widely circulated and splendidly illustrated
paper i8 pub ished weekly. Every number contains six-
teen pages of useful information and a large number of

- uriginal engravings of new inventions and discoverles,

representing Englneering Works, Steam Muchinery.
New [nventions. Novelties in Mechanics, Manufuctures.
Chemistry, Electricity, Te egrapby, FPbotography, Archi-
tecture, Agricujture. Horticulture, Nutural Risiory, ete.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
, TIFIC AVERICAN will be sent for one year—52 numbers—
! postage prepaid, to any subscriber in the United States,
Canada or Mexico, on receipt 9f rhiree dolluvs by the

. publisbers; six montl:s, $1.50; three months, $1.0¢.

Clubws.—Special rates for several names, and to Post
Write for particulars.

Tbhe safest way to remit is by Postal Order, Braft, or
Express Money Order. Money carefully placed inside
of envelopes, securely fealed, ana correctly addressed,
seldom goes astray, but is at the sender’s risk. Ad-
dress all letters and make all orders, drafts, etc., pay-

ble t.
PEY T nrTITIT & co.,
361 Broadway, New York.
- -
T EX X
Scientific American Supplement.
This I8 a separate and distinct publicatfon from

TH« SCIENTIFIC AMERICAN, but is uniform therewith
In size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIXNTIFIC AMERICAN SUPPLEMENT 8 published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of g£cience and the
Useful Arts,embracing Biology, Geclogy, Mineralogy,
Natural History. Geography, Archeolegy. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Eugie-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engrineering, Photogr:pny,
Technology, Maoufacturing lndustres, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amonnt of fresh
and valuable information obtainable in no other pub-
lication.

The most important Enjineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPI EMENT.

Price for the SUPPLEMENT for the United States and
Canpada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMKNT, both mailed
for one year for $1.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y.
Publishers SCIENTI#1¢ AMERICAN.
e

Buildin_g Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS' EDITION I8 jssued 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 splendia Magazine of Architectnre, rich-
ly adorned with elegant plates in colors. and with other
fine engravings; illustrating the most interesting ex-
Construction and

ailied 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 mode
eratecost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, 8pec fications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this 1nagnificent work
have won for it the Largest Circnlation of any
Architeccural publication in the world. Soid by all
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS.

HE ‘‘Scientific American™ ie printed with CHAS,
ENEU JOHNSON & CO.’S INK, Tenth and Lome
bard Sts.. Phila. and 47 Rose St.. opp. Duane St., N, Y,
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