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Wovertisements.

Inside Page, each insertion - - - 75 cents a line.
Back Page, ench ingeriion - - - 81,00 a line.
The above are charges per agate lne--about eight
words per line. This notice shows the width of the line,
and is set in arate type. Epgravings 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-
ILTY I'!J sm‘[wnr in next RAue.
- . N .

“ Improvement .ae order of the age.”

THE SMITH PREMIER TYPEWRITER

W
TR

Important Imlnrovemems.

All the Essential Features greatly perfected
The Most Durable in Aligznment,

Easiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.

The Smith Premler Typewriter Co., Syracuse, N. Y., U. S.A.
eud for CataIOgue.

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

VICTORS ARE BEST!
Send for catalogue.

Cllicol)ee Fnlls. lVlnss.

Sclemmc Bnok [atalogue

RECENTLY PUBLISHED,

Our new catalogue containing over 100 pages, includ-
Ing works on morethan fifty different subi)ects. ‘Will be
mailed tree to any address on application.

MUNN & CU., Publishers Scientific American,

361 Broadway, New York

JENKINS STANDARD PACKING!

0s N.
Bostun., A North e P s Benrnorn St.C Chicago

=i COMPTOMETER | -

(TUADE Many. )

All ARITI-HVIETICA%

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 Miinols St., Chlcago.

CASTINGS.— A DESCRIPTION BY
Mr. H. Rollet ofh ~ess of producing iron castings
free from sulnt~r-amd “hosphorus. With one tigure,
illustrating t* apre W08, Lontulned in SaENTIFIC
AMERICAN "LuMENT, No. 953. Price 10 cents.
To be had at this office and from all newsdealers.

WURKIHG MODEL

ar woad
to . F

and Frperimental
Machinery, metul
made b order by Mazox & Ravou, snecessary
F. Werner, 47 & 45 CButre Street. New York

KEEP (}llllL'

| Light - Runnlng Ventllatmg
FAINS

ing ot every description.
Catalogue free.
GEO. P, CLARK,
ox L, ‘Windsor Locks, Conn.
J aa.Goldsmlth, Axent, 744 B’way. New York.

MACHINISTS’

FINE TOOLS.

STANDARD TOOL CO., ATHOL, MASS,

Send for Catalogue  nd Price List.

ACUTE COLDS: WHY AND HOW
thev should be treated.—By C. H. Stowell, M.D. A val-
uable paper. Contained in SCIENTIFiC AMEKICAN SUP-
PLEMENT, No. 749. Price 10 cents. Tobe had atthis
officeand’trom all newsdealers.

ABBUB

RTIA

PATENTS'

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIwNTmIc AMERICAN, continue 10 ex-
amine improvements, and to ac as Solicitors of Pateuts
for inventors.

In this line of business they have had forty-one years'

erience, and now have unequaled facilities for the
preparation of Patent Drawings, Spemﬂcumons, and the
prosecution of Applicaticns for Patents in the United
SIatea Canada.and Foreign Countries. Messrs. Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done wlt,h special care and promptness, on very
reasonable term:

A pamphlet sent free of charee, on apghmuon, [s1314%8
taining fullinformation about Patents a to pro-
cure themr; directions concerning Labels, {lupyrights,
Designs, Patents, gpeals. Reissues Infringements, As-
aiommenta, Rejected Cases. Hints on the Sale of Pa-

ts,

We m o send, free of charge, a Synopsls of Foreign Pa=
tent Laws. showing the cost and method of securing
patents in all the principal euuntrles of the world.

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

BRANCH OFFICEB.—No. 622 and 624 F street. Pa~

cific Bullding, nesr ith Street, Washington, D, C.

I
0verm:m Wheel Co., Hakers.

Adapted for Ventilating and Dry- *

Patent Riveled Monarch Rubber Beltme

BEST IN TEHE WORILD.

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

Chicago, San Francisco,

Boston, Mass,

PORTER
AUT’ OMATIC ENGINE.
(CENTER CRANK)
| ECONOMY PERFECT REGULATION OF SPEED
ABSENCE OF ALL PARTS
5¥d REQUIRING FREQUENT ATTENTION

PORTER MFG. CO. LimiTeD.
UILDERS ;- ~SYRACUSE N.V.
B OF AUTOMATIC AND PLAIN S01DE VALVE ENGINES
C'Nsmucroﬂs OF TANKS,STAND PlPgg BO\LERS AND STONE CRUSHERS
SPECIFICATIONS SOLICITED =— ESTIMATES GIVEN.

The Montauk
CAMERA

THE ’I EACHING OF SCLENCE.—

Revort of the British Assoclation Committee appointed

for the purpuse of i m%umug into and reporting upon the
present wethods of teaching chermstry. Centained in

So:E\ TIFIC AMERICAN SUPPLEMENT, Nos. 734 and
#5. Price ten centseach. To be had atthis ottice and
rum all newsdealers.

Th MOTOR of 19th CENTUR.

Can beuged Any Place, to do Aw
% Work and by Any Une. No Boiler!
| No Fire! No Steam! Ne Ashes!
av No Gauges! No Engineer! A per-
tectly safe Motor tor all places and
purposes. Cost of operation about one
cent an hour to each indiccted horse
power. For circulars, etc., address

2t0 40 H. P.

Is comprat and neat, covered with seal leather. supplied

witl double rapid rectilinear lens. es 8na = '
shots, interiors, exteriors, houses cﬁroumi, 4 Beosomy,  Reliability, Charter Gas Engme Co,
Bize of picture, 4 x6 Slmplicity, Safety. P. 0. Box 148, sterling, Il

For full description, send to

} G. GENNERT,

356 East 10th Street, New York.

COPPER TUBES.
SHLETERALE BRATEWI

THE COPYING PAD.—HOW TO MAKE
and how to use; with an engraving. Practical directions
how to prepare ‘the gelatine pad, and also the aniiineink
by which the copies are made: how to apply the written
letter to the pad; how to take off copies of the letter.
Contained in SCIENT:FIC AMERICAN SUPPLEMENT, NO.
43N. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.
‘3

)
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$ ISTYPEWRITER

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

CULTURE OF‘ STR \ WBDRRIES AND

cther Frults. — By F. J. Einney. BRest varfeties of
strawberries tn ¢ tiva.te. W hat kind of pofl. Betting
the plenis, Marketipg the fruoit Fertilizers fop TAdD-

B Varictles to grow. %oil and eultivatlon. Cong
taloed In “CIRNTIRIC AMEMRUK AN SUFPLEMENT. NO.
731, Pricel0centa. To be had at this office and from
all newsdealers.

Uur clrenlar $'5"

Fina prirting & npa-cmlly

wlows epecimens.

THE NEW NON-CONDUCTING MATERIAL

is a_Flexible Felt Made of Pure Asbestos, in a
finely divided fibrous state, indestructible by h eat and
B unexcelled asa Non-Conductor. U. S. Navy testsshow
it to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form
for pipes and into sheetsand rolls for large surfaces. 8end for Ss.mP es.
she-ms RBoiler Coverings, Stenm Packings, Asbestos Cloth, Asbestos
uilding Paper, etc.
THE CHALMERS.SPENCE CO., 59 and 61 Liberty St., New York.
BRrANCHES:—Philadelphia, Chicago, Pittsburgh, Boston.
CASTINGS FROM SPEClAL

TRANSMISSION OF POWER BY MA- ABL
nila Ropes.—By John Gregg. A paper discussing the E TERNS
advantages of rope gearing over belting for the trans- VLN &co - FINE TINNING jape= Pl
i Mhs DE FINISHING,  PHNING ANE"'{'“
LEHIGH AVE & AMEH\CAN ST PHILA  to_7
Wﬂtlm thnrougﬁ,hlta

mission 0f power. ith examples of the use of it in
some large American factories. With 4 res. Con-

HORTHAN by malil or personal y.
|tu£“|ong procured all pupils when competent,

tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
W. C: CHAFFEE: Oswego, N. 7.

Engravirgs direct Bum phntom'apha and other mpy

AND FINE GRAY (RON ALSO STEEL

1. Pricel0cents. Tobe hadatthis oficeand from
newsdealers.

P. L. Simmouds, F.L.8. An enumeration of the various
leaves of plants that have medicinal qualities. Con-
tajned in SCIENTIFIC AMEBICAN SUPPLEMENT, No.
757, ice 10 cents. To be had at this office and®
from all newsdealers.

ESTABLISHED HALF A CENTURY.

ARVIN'

MFIRE &BURGLAR

SAFES

HAVE M
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THE AMEAIOAN BELL TELEPHONR 0.
95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,466, 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.

N T
A.CUTLER & SON,

CUTLER DESK . "Aeufienasen

NATIOIN AL FILTER.

SPECIAL SIZE HOUSE FILTER.
16 INCH DIAMETER. PRICE $95.00.

BRIGHT SPARKLING WATER

LARCE SIZE FOR MILLS AND WATER WORKS.
NATIONAL WATER PURIFYING CO.,

Address for Pamphlet. 143 Broadway or 86 Liberty 8t» New York.

PATF-NmpnaVEMENTs
ND I
THAT WILL WELL RePaY aN

INVESTIGATION

W
BYTROSEDEQII?ZE TO SECURg

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENGCLAND.

BEST | HE WORLD.

© 1890 SCIENTIFIC AMERICAN, INC.

MEDICINAL USES OF LEAVES.—BY

. neering. Steam and Railway Engineering,

SYRACUSE MALLEABLE 1RO WORKS

W B BURNS PROPT®

THE PHONOGRAPH.—A DETAILED
description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
Inge. Contained in SOIENTIFIO AMERICAN SUPPLE-
MENT, No. & Price 10 cents. To be had at tbis
omce and from aﬂ uewadealers.

- VSTIIELEVATORS.

PASSENGER & FREIG HT
e LS Graves RocHESTER NY
M HE\F-‘ *UF‘I" E\'5TOH.:T LT DETROIT

150 TON ICE MAKING PLANT.—DE.

dptlon and illustration of the ice making works and
stores of the Linde British Refrigeration Company.

engravings. Contained in SCIENTIFIC_AMERICAN
SUPPLEMENT, No. 7537. Price 10 cents. To be had at
this office and from all newadealers.

NEW KODAKS

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

% Seven New
Styles and
Sizes
ALL LOADED WITH
Transpurent

} Films.
For sale by all Photo. Stock Dealers.

THE EASTMAN COMPANY,

Send. for Cutalogue. RUCHESTER, N. Y.

TET B2

Scientific Jmevican

ESTABLISHED 1546,
The Most Popnlar Scientific Paper in the World,

FPostage. Weckly.

oniy $3.u0a Yenr, lnetodin
3 £ar.

Numihers i

This widely civculated and splendidly fllustrated
paper {8 pub ished weekly. Every number contains six-
teen pages of useful information and a largz number of

original engravings of new inventions und discoveries,
representing Engineering Works, Steam )Ml achinery,
New [nventions. Novelties in Mechanics, Maauf:ctures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture. Agriculture. Horticulture, Natural History, ete.
Complete List 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,
Capada or Mexico, on receipt of thvee dollnva by the
publisbers; six montks, $§1.50; three months, $1.00.

Cluba.—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. Ade
dress all letters and make all orders,drafts, etc, pay-

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

TE X

Scientific American Supplement.

This Is a separate and distinct publication from
THE Sti kN11F10 AMERICAN, but is unitorm therewith
ip 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 I8 published
weekly, and includes a very wide range of contents. It
presents the most recent hapers by eminent writers in
all the principal departments of Science and the
Useful Arts. embracing Biology, Geology, Mineralogy,
Natidral History, Geoxraphy, Archzology. Astronomy,
Cnemistry, Electricity, Light. Heat, Mechanical Engi-
Mining,
Ship Building, Marine Engineering, Photography,
Tecnnology, Maanufacturing 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.

The most important Engineering 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
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMUNT, both mailed
for one year for $i.00. Singie copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y.,
Publisbers SCIENTI¥1C AMERICAN.

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS' EDITION 18 1ssued monthly. $2.60 a year.
Single coples, 26 cents. Forty large quarto pages, equal
to about two hundred ordinary bnok pages; forminga
large and splendid Magazine of Avchitecinre, rich-
ly adorned with elegant plates in colors. and with other
dne engravings; illustrating the most interestiog ex-
amples of modern Architectursl Construction and
allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences. city acd 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 Larszest Circulaiion of any
Architeaural publication in the world. Sold by all
newsdealers. $2.60a year. Remit to

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

PRINTING INKS.

** Scienrific American ™ ie printed with CHAS,
JOHNSON & CO.'8 INE, Tenth and Lom-
bard 8ts., Phila..and 47 Roee 8t., opp. Duane 8t., N, X.
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