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received at publication office as early as Thuraday morn-
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‘Improvement the order of the age.”

THE SMITH HMIER TYPEWRITER

Important Im],)rovemems
1l the Essential Features greatly perfected
The Most Durable in Alignment.
Eusiest Running and Most Silent.
All type cleaned in 10 seconds without 8oiling the hands.

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

V:.ctor Bicycles!

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

VICTORS ARE BEST!
Send for catalogue.

J. Overman Wheel Co., Makers,
Clnconee Falis, Mass.

THECOPYINUG PAI) —HOWTOMAKE
and how to uee: with gl engraving., Practical directiona
huw to re e the geiatine pad, and niso the aniiineink
by whic a copies are made; Now to wpply the written
letter to t,h_l., gnd; how Lo tnke off cnpice of the letter.
Cuntningd in ACIENTIFIC AMERICAK AUPPLEMENT, NO.
4:3%. Price 10 cente. For sale ab \lins office aod by all
newsdaalers in all parts of the conntry,

COMPTOMETER

ALL ARTTAMET Ic AL

“ras
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-
tations. Send for circular.

FELT & TARRANT MFG. CO., 52-56 lllinois St, Chicago.

PROPER’I‘I ES OF ALUMINUM —BY
A. E. Hunt, J. W. Langley, and C. M. Hall. Purity of
aluminum and processes of manufacture. Properties
with respect to specific gravity. Action of heat onalu-
minom, Corrodibility, mechanicai properties, atrength,
oonduetivity, practical hints, aluminum alloys. n-
tajned (n SCIENTIFIC AMERICAN SUPPLEMENT, No.
7 0. Price 10 cents. To be had at this office and fxom
all newadealers.

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. Stock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. RUOCHESTER, N. Y.

The MOTOR of 19tk CENTURY.

Can be used Any Place, to do Any
b Work, and by Any Une. No Boiler!
) No Fire! No Steam! No Ashes!
J No Gauges! No Eugineer! A per-
fectly safe Motor for all places and
purposes. Cost of operation about one
cent an hour to each indicated horse
power. For circulars, etc., address

Charter Gas Engine Co,
P.O. Box 148, Sterling, Ill.

PEROXIDE OF HYDROGEN.—AN
interesting and valunble paper, by C.T. Kingzeth, F.I.C.,

F. .onthe preservat:on and commercial uses'of this
substsnce. Contalned in SCIENTIFIC AMERICAN SUP-

PLEMENT, No. 7 52. Price 10 cents.
office and from all newsdealers.

Reliubiiliny,
Safety.

-Beomomy.
Simplieity,

NICKEL
ELECTRO- PL#.TING

APPARATUS

AN

MATERIAL
HANSON VAR WINKLEA CO
NEWARK N.J.

92 LIBERTY &7

PATENTS!

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue ex-
amine iroprovements, and to act as Solicitors of Pateuts
for Inventors.

In this line of business they have had forty-one years’
experience, and now have unequaled facilities for the
preparation of Patent

roweeution of A pplications for Patents in the United

tales, Canada. and koreign Countries. Messrs. Munn &
Co. aiso attend to the preparation of Caveats, Copyrights
for Books, Label s, Reissues, Assignments, and Reports
on qurmgemems of Patents. All business intrusted to
them is done with special care and promptness, On very
reasouable terms.
amphiet sent free of charze on apglication, cob-
tmn ng full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Pntem.n.A peals, Reissues lnfrmgements. As-
as:‘nments. Rejected Cases. Hints on the Sale of Pa-

We also send, free of charge, a Synopsis of Forelgn Pa.
tent Laws, showing the cost and method of securing
patentsin all the principal countries of the world.

Mvu & CO., Solicitors ol‘ Patents,
361 Broadway, New Yor

BRANCH OFFICES8.—No. 622 and 62( F_Street, Pa-

oifio Building, near 7th Street, Washington, D. C.

To be had at this

Vv
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BrREINIGS LITHOGEN SILIGATE PAINT
LITHOGEN PRIMER, WOOD STAINS
SILEX FLINT ~vw FELDSPAR.

PAMPHLET GIVING DIRECTIONS FD&FJ‘NISHNG HARD WOOD FREE TU ANY ADDRESS. = ‘
Waunted 50.000 Sawyera

SAWSand Lumbermen to SAws
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THE TEACHING OF SCIENCE.--

Rewort of the British Asaociation Committes appolnted
forthe purpere of ingurin

inte: and reportiug upon the B
resent methods of teaehing chemlatry, Contuinegd Io erson’s ook of SA WS, new 169 edi- A
0 EXTIFIC AMERLICAN STPDPLEMENT, NoA 734 and tion. We are first ta introduce NATORAL

GAS for heating and tempering Saws with

WWonderful effect upon lmprovmg their quul-w

Rhicge adaresss EMEREON t%lvrﬁ'i“u
TicER. ress =

s Co. ﬁtd.). Beaver Falis, P s

GATES ROCK & ORE BREAKER

Capacity up to 150 yards per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breakers combined.

Send for Catalogues.

CATES IRON WORKS
50 C So. Clinton St,
CHICAGO.
215 Franklin 8t.. Boston, Mass.
44 Dey Street, New York.

?:l-’i. Piiceten cents each. To be hadatihis othee und
rom &Il newsdeslers.

THE ONIY Pn.\cf TCAL,

“PRIC

VPEWRITER

Catalogue free.  Address Typewriter Department,
FOI'E MFiz. C., Boston, \Iew York Chlcazo.

Barrel Keg, Hogshead
STAVE MACHINERY.

Over 50 varieties manu-
factured by

E. & B. HOLMES,

= BUFFALO, N. Y.
Also a full line of Wood
Chamfering, Howeling, and Crosing, Working Machinery.

ALUMINUM BRONZE AND BRASS
as a suituble material for Propellers.— A pa %

Eugene H. Cowles, discussing tbe various materials thnt
have been used in the construction of propeller wheels,
and givi aﬁ the details 0of government tests made of nu-
merous aluminum brongzes and brasses. Contained in

o

JEN % BROS., 71 John St., N. Y.; 105Milk St.,
Boston, 21 North 5th St., Phila.: 54 Dearborn 8t., Chicago.

CHEMISTRY!

PRATT INSTITUTE.

An evening course of combined lectures and labora-
tory practice will be started October 3. Work will deal
with the elements of inorganic chemistry and qualita-
tive analysis. Classes meet three eveumr%l %er week,
for six months. A pplication blanks and further tnfor-
mation_can be upon application at the General

SCIENTIPIC AMERICAN SUPPLEMENT, No. 748, Price
50 c]ent.s. To be had at this office ana from all news- Ottice, Ryerson Street, B':O"klyﬁli{k-lvp, Secretary.
ealers.,
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H. W. JOHNS’
Asbestos Sectional Pipe Covering

COPPER T UBES.

T b
SHELTBRASS BRASSWIRT -

A Non - Conducting Covering for 8team and Hot Water Pipes, etc.
READILY ATTACHED OR REMOVED BY ANY ONE.

Asbestos Bolleaer Ccoverings.

EX. W. Johnes Manufacturing Company,
SOLE MANUPACTURERS OF
H. W. Jobns’ Ashestos Mlllhoard. Sheathings, Buailding Felts, Fire-Proof Paints, Liquid

Paints, Asbestos Roofing, etc.
87 Malden Lane, New York. CHICAGO. PHILADELPHIA. LONDON.
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CASTINGS.— A DESCRIPTION BY
THE EACLE

%m-. Ifl Rolleti og his plaocegg of produciug iron caﬁ‘tzmgs
ree from sulphur an one figure,
THE EASIEST RUNNING BICYCLE e ke

IN THE WORLD.

illustrating the upparatus. Contulned in SCIENTIFIC
MERICAN SUPPLEMENT. No. 753. Price 10 cents.
& Speed, Comfort and Safety,
AGENTS WANTED:

To be hud at this office and from all newsdealers.
Large Ilustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO.,
STAMFORD,

VAN DUZEN'S":
-LOGSE - PULLEY - OILER-

IS A GRAND SLCCESS, THE PROOF i&
IMITATORS AREMAKING OILERS
WHICH ARE INFRINGEMENTS GN QUR

PATENTS - VANDUZEN&TIFT
Writero-Catatogue

THE AMZRIOAN BELL TELEPRONE 0

95 MILK ST., BOSTON, MASS,

This Company ownas the [Letters Patent
granted to Alexander Graham Bell, March
Tth, 1876, No. 174,465, and January 30th,

1877, No. 188,787.

The transmission of S8peech by all known
foriue of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
rindividual user of telephones not furnish-
ed by it or its licensees responsible for snch
unlawfuli nse. and all the consequences
thereof, and linble to snit therefor.

Address |0HN A, ENRBLING'S SONS. Manufactur-
o~ - ere, Tranton, N. J., or 117 Llverty Htrect, New ) ork,

NTFNg ‘heely and llope for conveylog power long distuncea,
K i Gend for circular.
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SMOKELESS EXPLOSIVES.—A LEC-:
ture by Sir Frederick Abel, F.R.S., treating of the pro- .
duction of ex Plosives for rapid ﬁrlng guns, and giving .
an acconut 0f the work of inventors in this line of
research. Contained in SCIENTIFIC AMERICAN SUP-‘
PL¥MENT, No. 745. Price 10 cents. To be had at this
office and from all newsdealers.
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Endorsed by the best Engineers.
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JENKINS BROS., VALVES |

Works. 4]9.4%11: Exghth St.,.New York

OYRACUSE NALLEAZLE RONWORRS

P
THE PHONOGRRAPH.—A DETAILED
deseription of the new and Improved Torm of the pho-
i IAETaph st bmug_ll.lt out by Hdison, With ¥ engrav-
gE,  Conbiined SCICNTIFIC AMERIC AN SubrLE-
MENT, Moo 32, Price 10 cents. To he had at this
office amd 1rom 01 DeWsde BT,
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Steam! Steam!

Quality Higher, Price Lower.
For Strictly Cash, Complete Fixtures except Stack.
2-Horse Eureka Boiler and Engine, - $135

1] 1] 1] 1] 1] - 210
Other sizes at low prices. Before you buy get our prices.

B. W. PAYNE & SONS,

ME v TUFRR B
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Drawer 356. ELMIRA, N. Y.
ACUTE COLDHE: WHY AND HOW
they should be treated.—Br . H. Stowell, M.D. A wal-

uah{c paper, Uontained In SCIENTIFIC AMERICAN STPa
PLEMENT, No. T48%, DPrice (0 eents. To be hud at Luis
gfflee and from all ut.wad[-a.lcra
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ESTABLISHED 1%46.
The Most Popular Seientific Paper in the World.

Only 83.00a Year, lnclu«llnz Postage. Weekly.
32 Numbers n Year.

This widely circulated and splendidly 1llustrated
paper {8 pub ished weekly. Every number contains six-
teen pages of useful information and a largz number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Muachinery,
New [nventions. Novelties in Mechanics, Manuf:ctures,
Cbemistry, Klectricity, Te egraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural Ristory, ete.
Complete List of Patents each week.

Terms of Subscription.—One copy ot 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 of three dollnrs by the
publisbers; six montks, $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
ExpressMoney Order. Money carefully pliced inside
of envelopes, securely fealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ade
dress all letters and make all orders, drafts, etc., pay-

able to
MLTITIT & CO.,
361 Broadway, New York.

TEXI X

Scientific American Supplement,

This 18 a separate and distinet publicatfon from
THx SCIENTIFIC AMERICAN, but {8 unitorm 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 SCIENTIFIC AMERICAN SUrPLEMENT {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 Science and the
Useful Arts, embracing Biology, Geclogy, Mineralory,
Natural History, Geoxraphy, Arch®ology. Astronomy,
! Cbemistry, Electricity, Light. Heat, Mechanical Engi=
neering. Steam and Railway Engineering, Mining,
Ship Bwlding, Marine Engineering, Photograpny,
Tec:nology, Manufucturing Industries, Sanitary En-
gineering. Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amonnt of fresh
and valusble information obtainable in no other pub-
lication.

The most important Engineering Works, Mechaniems,
jand Manufacturesat home and abrosad are illustrated
 and described in tbe SUPPI.EMENT.

Price for the 8UPLEMENT for the United States and
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM=
EKICAN and one copy of the SUPPLEMENT, both mailed
| Lor one year for $i.00. Single copies 10 cents. Address
* and remit by pustal order, express money order, orcheck,

MUNN & Co. 361 Broadway, N, Y,,
. Publisbers SCIENT1#10 AMERICAN.

Building _Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS' EDITION {8 issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming &
largeand splendid Magazine of Architeciure, rich-
-1y adorned with elggant plates in colors. and with other
tine engravings; illistratlng the most interesting ex-
amples of modern Architectural Construction and
ailied subjects.

A special feature is the presentation in each number
of a variety ot 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, ete.

The elegance and cheapness of this 1nagnificent work
have won for it the l.,arzest Circulnilon of any
Architeccural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS.

HE ‘‘Scientiic American ™ is printed with CHAS,
ENEU JOHNSON & CO.’S INK, Tenth and Lom-
bard Ste.. Phila.. and 47 Rosee St., opp, Doane 8t, N. Y,
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