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THE TEACHING OF SCIENCE.—
Revort of the British Association Committee appointed
forthe purpose of iu(%uiri ng into and reporting upon the
present 1nethods of teaching chemistry. Centained in
SCIENTIFIC AMERICAN SUPPLEMENT,
735. P.ice tencentseach. Tobe hadatthisotficeand
fromall newsdealers.

“ Improvement the order of the age.”
THE SMITH PB\E_IER TYPEWRITER

\:

Important Improvements.
the Essential Featuresgreatly perfected
The Most Durable in Alignment.
Eusiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands,

The Smith Premier Tyoewriter Co., Syracuse, N. Y., U. S, A.
Send for Catalogue.

Victor

For pleasure, business, recrea-
tion, and for anything you
could use a bicycle for.
VICTORS ARE BEST!

Send for catalogue.

Chicopee Falls, Mass.

GRAND PRIZE

Paris Exposition, 1889.

Thin Panel Stocls

IN WHITEWOOD, WALNUT, ETC.,
Manufactured by the orizinal *¢ Systéme Bartlett,”’
received the Highest Award and only ** Grand Prize”
given to this industry, The only ** Systéme " introduced

into Europe and America that produces a perfectly
sound cut board.

HENRY T. BARTLETT,
CABINET WOODS | MAHOGANY
and VENEERS, SAW MILLS,

200 Lewis Street, New Yorlk.

B ‘COMPTOMETER

(TRADE MARK.)
Al.l. LEMS

ARITH
s PR
Solved rapidly and accurately
by using the COMPTOMETER.
Saves 40 per cent. of time.
Entire relief from mental
strain. Adapted to all com-
mercial and scientific compu-

i : tations. Send for circular.
FELT & TARRANT MFG. CO.,, 52-56 lliinois St,, Chicago,

PROPERTIES OF ALUMINUM.—BY
A. E. Hunt, J. W. Lapgley, and C. M. Hall. Purity of
aluminum and processes of manufacture. Properties
with respect to specific gravity. Action of heat on alu-
minum. Corrodibility, mecbanicai properties, strength,
co,nductjvitg, practical hints, aluminum alloys. Con-
tainbed in SCIENTIFIC AMERICAN SUPPLEMENT, No.
750, Pricel0cents. To be had at this office and from
all newsdealers.

PATENTS

MESSHS. MUNN & C@., in connection with the publi- :
0 ex- .
amine i mprovements, and to act as Solicitors of Pateuts

catien of the SCIENTIFIC AMERICAN, continue

for Inventors.

In this line of business they have had forty-one years’
experience, and now have umequaled facitities for the
preparation of Patent Drawings, Specifications, and the
prasecution of Applicaticnos for Patents in the United
gltutes. Canada.and koreign Countries. Messrs. Munn &
Co. also attend to the preparation of Caveats, Co
for Books, Labels, Reissoes, Assiznments, and
on Infrincements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charee, on application, con-
taining tull information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues Infringements, As-
signments, Rejected Cases. Hints on the Sale of Pa-
tents, etc. .

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

MUNN o Solicitors of Patents,

361 Broadway, New York.
BRANCH OYFICER.~No.622 and 624 F_Street, Pa-
cific Bullding, near th Btreet, Washington, D, C.
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money can buy.
| Strictly high grade in every particular,
: BICYCLE CATALOGUE FREE.

MS CO., 147 Washington Street, BOSTON, MASS.

CUTLER DESK

Forgings, Steel Tubing, Adjustable Ball Bearings to all Run-

Pedals. Suspension Saddle inest materlal

Finished in enamel and nickel.
No better machine made at any price.

OVRACUSE MALLEABLE RONWORKS
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THE PHONOGRAPH. —A DETAILED
description of the new and improved form of the pho-
nograph just brought ont by Edison. With 8 engrav-
Inge. Contajned In SCVENTIFIO AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. 1'0 be had at this
officeandfromall newsdealers.

BEST IN THE WORLD.

A.CUTLER & SON,
BUFFALC, N.Y., LL.5 A.

BASE BALL. — A DESCRIPTION OF
the
English writer, Joo. Newton Crane, with disgram of
the fleld and 7 ilustrations of players. Contained in SCI-
EXNTIFIC AMERICAN SUPPLEMENT, No. 693. Price
10 cents. Tobe had at this office and from all news-

Montauk

The
CAMERA

: Is compact and neat, covered with seal Jeather, supplied
with double rapid rectilinear lens. Takes snap
shots, interiors, exteriors, houses, groups,
etc. Size of picture, 4 x5 inchea.

For full description, send to

G. GENNERT,

56 East 10th Street, New York.

———— AND FINE GRAY [RON ALSO STEEL
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\ VN % G FINE TINNNG o pRITERL

BEVLIN FINISHING . "NE-JNG s
LEHIGHAVE & AMERICAN ST, FHILA . 6.0 PND Y

JTH

CASTINGS.— A DESCRIPTION BY

Mr. H. Rollet of his process of producing iron castings
free from sulﬁ)hur and phosphorus. With one tigure,
illustrating the spparatus. Cobntuined In SCIENTIFIC
AMERICAN SUPPLEMENT. No. 733. Price 10 cents.
To be had at this officeand from all newsdealers.

THE- ONLY - PRACTICAL

LOW-PRICED

YPEWRITER

Catalogue free. Address Typewriter Department,
; POPE MFG. CO., Boston, New York, Chicago.
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| THE GREAT IMPROVEMENT IN

ROOFING

We are now ready to supply the product of entire-
ly new machinery and processes just completed, by
aid of which we not only have greatly improved
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 portable Rooting which we have manu-
tactured with continued imiprovements during the

ast thirty years, and as the most desirable Rooting

or general purposes.

The important features of our recent improve-
ments, for which patents have been al owed and
others applied 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,
Railroad Bridges, Cars, Steamboat Decks, etc., in
allparts of the world.

It is supplied ready for use, in rolls containin
200 square feet, and weighs, with Asbestos Roo
Coating, reu.clg for shipment, about 85 pounds to
100 square feet.

1t isadapted for steep or flat roofs in all climates,
and can bereadily applied by unskilled work men.

§¥~ Thereare inferior imitations of our Asbestos
Rooflng. Purchasers are cautioned.

Exclusive sale of our IMPROVED ASBESTOS
RoorING will be given to reliable dealers {n im-

portant towns where we have not already made
arrangements.

H.W.JOHNS MANUFACTURING CO.

SOLE MANUFACTURERS OF
H.W.Johns’ FFire and Water Proof Asbestos
Sheathing, Building Felt, etc. Asbestos
Boller Coverings, Sieam Packings,
Fire-Proof Paints, etc.

Samples and Descriptive Price List Free by Mail.

87 Maiden Lane, New York.
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Acme Automatic Safety
Engine.—“Stationary.”
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HARRISON CONVEYOR!
Sand, Clay, Tar B.rk, Cinders, (lr;.(s:,h §eeds,8:lcl:
icago,

| BORDEN, SELLECK & CO., gManu’f‘ers,

After being on the Market Five Years

The “ACME?? still Leads!

Sizes One, Two, Three, and Four Horse Power.
or Kerosene Oil ﬂge, as ordered. No extra Insiurance re

Arranfed for either NATOURAL GAS
; ) c1u red on accoupt of the oil fire.
logue giving tull particulars and prices.

00L WORKS, Browns Rais, ROCHESTER, N. Y.
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"ALUMINUM BRONZE AND BRASS

a8 a suitable material for Propellers.—A paper by
Eugene H. Cowles, discussing the various materials that
j have been used in the construction of propeller wheels,
and giving the details of government tests made of nu-
|mer0us aluminum bronzes and brasses. Contained in
| RCIENTIFIC AMERICAN SUPPLEMENT, No, 743,
%10 cents. To be had at this office anu from all news-
ealers.

NEW KODAKS

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

Seven New
Styles and
Sizes
ALL LOADED WITH
: Transparent
' . Films.

- For sale by all Photo. Stock Dealers.

| THE EASTMAN COMPANY,

: Send for Catalogue. ROCHESTER, N. Y.

THD AMERIGAN B2LL TELEBONE 0

|95 MILK ST, BOSTON, MASS.
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|

This Company owns the Letters Patent
- granted to Alexander Graham Bell, March
. 7th, 1876, No. 174,465, and January 30th,
11877, No. 186,787.

The transmission of Speech by all known
forws of Electric Speaking Telephones in-

individual user of telephones ot furnish-
i ed by it or its licensees responsible for such
‘unlawful use. and all the consequences
i thereof, and liable to suit therefor.

fringes the right secured to this Company |
by the above patents, and renders each

TO INVENTORS

AND MANUFACTURERS

59th Grand National Industrial Exposition

—OF THE—
American Institute of the City of New York
WIll OpenOct. IstandcloseNov. 29, 1890.

Intending exhibitors must make early application to
secure proper gpace and classification. For blanks and
other in formation address GENERAL SUPERINTENDENT
American lnstitute, 113 West 38th St., New York City.

ALUMINUM. AN INTERESTING DE-

scription of the vurious methods of manufacturing this

metal. chemical and electrolytic; with special reference

to the Heroult method. ith 6 figures. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT, No. 733, Price

%{) clents. To be had at this ofice and from uli news-
ealers.
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The MOTOR of 19th CENTURL.

Can be used Any Place, to do Any
b Work, and by Any One. No Boiler!
# No Fire! No Steam! No Ashes!
y NoGauges! No Engineer! A per-

fectly safe Motor for all places and
purposes. Cost of operationabout one
centan hour to each indicated horse
power. For circulars, etc., address

Charter Gas Engine Co.
P.0.Box 148, Sterling, Il

2t0 0 H. P.

Reliabifity,
Safety.
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Simplicity,
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to &, K. Werner, 47 & 44 Contro Strect. New York.
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Our Adjustable Stocks an
are universally acknowledged to be the
BEST!

We also make all our Tools
on the same principle, of the BEST MATERIAL
and WORKMANSHIP, and always with a view

of time and labor saving in their use.
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Scientific Qmerican
The Most P:i:::: ::;::t::jl:’a::: ‘i: the World,

Only 83.00a Yenr, including Postage. Weekly.
32 Numbers a Year.

This widely clrcualated and splendldly fllustrated

paper i8 pub ist.ed weekly. Every npumber contains six-
teen pages of useful information and a larga number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions. Novelties in Mecbanics, Manufactures,
i Chemistry, Klectricity, Te egraphy, Photography, Archi-
| tecture. Agriculture. Horticulture, Natural Bisiory, gtc.
- Complete List of Patents each week.
- Terms of Subscription.—One copy of the SCIEN-
{ TIFTC AVWERICAN will be sent for one year—52 numbers—
postage prepaid. to any subscriber iu the United States,
Capada or Mexico, on receipt of three dollnrw by the
publisners; six montts, $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. Ad-
dress all letters and make allorders,drafts, etc., pay-

able to
IMTITIT & CO.,
361 Broadway, New York.
e e —

Scientific Anﬁ@f Supplement.

This Is a separate and distinct publication from
TH« SCIENTIFIC AMERICAN, but is uniform therewith
In slze, every number containiug sixteen large pagesfull
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUI'PLEMENT i8 published
weekly, and includes a very wide range of contents. It
presents tbe most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology. Geclogy, Mineralogy,
Natural History Geography, Arch®ology. Astronomy,
Cbemfistry, Electricity, Light. Heat, Mechanical Engi-
peerlng. Steam and Railway Engineering, Mining,
8hip Building, Marine Ebpgineering, Photography,
Tecbnoiogy, Maoufucturing Industries, 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.

T he most impertant Engineering Works, Mechanisms,
and Manufactures at home and abroad are {llustrated
; and.described in the SUPPI.EMENT.

Price for the SUPPLEMENT for the United States and
- Canada. $5.U0 a year, or one copy of the SCIENTIFIC AM-
- ERICAN and one copy of the SUPPLEMENT, buth mailed
! tor one year for $i.00. Single copies 10 cents. Address
» and remit by postal order, express money order, or check,
r MUNN & Co., 361 Broadway, N. Y.,
: Publishers SCIENTI¥1C AMERICAN.

Building_Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BCUILDERS' EDITION {8 {ssued monthly. $250 a year.
- Single copiee, 20 cents. Forty large quarto pages, equal
" to about two bundred ordinary book pages; forminga
. large and splendid Magazine of Archireciure, rich-
'ly adorned with elegant plates in colors. and with other
: fine engravings; illustrating the most interesting ex-
| amples of modern Architectural Construciion and
a:lied subjects.

A Bpecial feature i8 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 mod-
erate cost as well as the more expensive. Drawings in

! perspective and in color are given, together with full
- Plans, Spec fications, Sheets of Details, Estimates, etc.

; The elegance and cheapness of this 1nagnificent work
have won for it the Largest Circulation of any
. Architectural publication in the world. Sold by all
" newsdealers. $2.50 a year. Remit to

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

PRINTING INKS.

HE ‘‘Scienrific American” is printed with CHAS.
ENEUJOHNSON & CO.’8 INK, Tenth and Lom-
bard Ste.. Phila..and 47 Rose St., opp. Dusne St., N. Y,
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