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Inside Page. each insertion = == 73 cents aline.
Back Page, each insertion - - - %1.ull a line.

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. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, ag the letter  press. Advertisements must be
rece ved at publication office as early as Thursday morn-
ing to appear in next lssue.

RIDE CYCLES!

YICTORS ARE BEST !

BIEFEIEE Tricycles, and Safeties.

Send for free illustrated
Catalogue.

Overman Wheel Co.; Makers,
2e#¥  BOSTON, MASS.

THE COPYING PAD.—HOWTOMAKE
AGd how Lo uwe; with an engraving. Practical directlons
hnow to %n.garr_ "the gelating pad, and also the noildne ink
by whic & COpies are made; now to apply the written
letter to the Ead' how t0 take OF enpies of the letter.
Gontaingd in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
43%. Frice 10 cents. For aule at this offfce and by all
newsdesalers im all parts of Lhe counlry.

Tue KODAK CAMERA

Makes 100 Instantaneons
Fictores by plimply pressing a
botton, Anyl}udy Can uae ik who
tan wind & wateh. No tucusming.
No tripod., Iiapid

(N

Rectilinesr
Linng, I‘humgm 1]
mHvi ng 0 [TH+ 117}
be nsed indunts.
Ivirien of Labor
e OIporAter can fmeh
his own pletures, or
spnd them 1y the fac-
tory to be finished,
Moroeco cuveed Oa-
merd,in handsoma
fgole-leather ceae,
Jouded for 1) pisturss,
Forfull descrip lon of “HKudak sizi: 501. AM., Sept. 13, B4,

Price, $25.00. Reloading, $2.00.

The Eastman Dry Plate & Film Co.

Rochester, N. Y. {5 Oxford St.,London.
Send for copy of Kodak Primer with Kodak I'hotograph,

GRAPHOPHONE AND PHONOGRAPH.
—An interesting account of tbe Edison, Bell, and Tain-

tor ap) rﬁtus for the mechanieal reprodustion ¢f speech,
with detailed description of the same. ith 11 TeR.
(‘ontai in SCIENTWIC AMERICAN S1IVPLEMENT, No.

Price 16 cents. To be had st this offive and from

669,
all newadealera.

The ECLIPSE
HYDRAULIC
ELEVATOR

Simple, Dumble. Econgmical
d Absojutely Safe.
Cannot fall or freeze.
Tuerk Hydraulic Power Co.

New York. . Chicago.
'HOME-MADE INCUBATOR.—PRACTI-

eal directions for the man of an- eﬂecuve incu.
y

x.hnﬁj: careful and-f 107 por~
mm:m that may be reasonably expected ; with direc-
tions for operating. With 4 ﬂxures. Lontamed in BCT-

ENTIFIC AMRICAN SUPPLEMENT. NO. 630. Price10
cents. To be had at this office and Imm all newsdealers.

AREINIGCS LITHOG

WHEELERSPATENTWOOD Fl LLER..

EN SILIGATE PAINT

LITHOGEN PRIMER, WOOD STAINGS
- SILEX FLII'T ano FELDSPAR.

PAMPHLET GIVING DIRECTIONS FOR FINISHNG HARD WOOD FREE TO ANY ADDRESS,

JAMES B. EADS. —AN ACCOUNT OF
the life and labors of this eminent engineer. Witha

ortrait. Contained i nSCIENTIFIC AMERICAN SUPPLE-
RE~T. 5862, Price 10 cents. To be had at this
office and from all newsdealers.

[ FINEST LINE EVER

Jarse ifusteated = ﬂfJENTr:D
- atologue ﬁ'ee.
PoPE- MFG (oﬁ. o

INVENTUORS and others degiting new articles manufue-
tured aod introduced, address P. 0. Box 86, Cleveland, O.

cappm‘ruats

IikT BRAL

Scientific Book (jatalogue
RECENTLY PUBLISKED.
Our new catalogue containing over 100
ing works ou more than fifty different sub; ecte.
mailed tree to any address on application.
MUNN & CO., Publishers Scientific American,
361 Broadway, New York.

JENKINS’ AUTOMATIC AIR VALVE

We do away with the ex]
sion of metal, and depen
an expnnslble elastic plug of
iI enkins Packing, made special-
- for the purpose, thus insur-
1ng a perfect seat.
< 'RICES, PER DOZ

3 AR AGTWERY

8, includ-
‘Will be

PR
Finished & Nickel Plated. 8'1 50
Drip Cups forsame, - - 2.00

JENHKHINS

BEOS.
Boatosy 21 Notth ith 8t., Philg.; 5 Deéarborn '3 L., C

71 Juhn 8t., N. Y.;.105 Milk 8t.,
RO

w
S

‘Wanted 50.000 Sawyers
Aws and Tumbermen to SA w
send us their full address for a copy of Em-
erson’s k of mA . We are first
to introduce NATi:AT. GAS for heating and
tempering Saws with wonderful eifact up-
WOn improving their quality snd toughnesa,
enabling us to reduce rices.
EMER/ Shl\‘ SMITH & co. (Ltd-),
eaver Fnlls, Pa.

THE PH ONOGRAPH --A DETAILED
i deseription 0f the néw and lmproved form of the pho-

nograph juat bronfht out by Rdison. With 8 engrav-
ings. Contained SCIENTIFIO AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. To be had at this
office and from all newsdealers.

GOMPTOMETER

i ALL ARITMETHICAL
«s.« PROBLEMS
Solved rapidly and accurately
. by using the Comptometer.
t Saves 40 per cent. of time.
Entire relief from mental strain-
Adapted to all commercial and
scientific computations. Send
for circuhr.
FELT & TARRANT MFG CD..EZ 56 INlinois St. Chlcano

_STEAM ENGINES

Upright utlgi Horizontal,

Stationary,
Portable and Semi-Portable.
8 to 16 Horse Power.
Tlustrated Pamphlet Free. Address

AMES LEFFEL & Co.
B APRINGFIFLD, OMIO,
or 110 Liberty St., New York

THI*‘ KINFEL TU\VF‘R AN F‘XCP‘L‘
lent engraving of the Fiffel ohe thousand-fecl-hleh
towear, whicli waa openad 1o the poblic s (ew days ago,
aml which iato Torm o parl ¢f the Freneh Exposition
attrwotions, may be Found, with description, ln the 5ci-
ENTIFIC AMBIMCAN BOPPLEMENT, No. 354, Ta be
had frum newndealers or at this oﬂicu j'ﬂce ll} 20t

PETROLEUM BOAT. DESCRIPTION
of a ]Imtruleum muatar devised by Mr. Lenoir for the
[)m alaion of emall boats. With 2 igures. Oonta ed
n rncl\"rn?lc AMFRHICAN SUPPLEMENT, No. 637.
Frice il cents.
newsdealers,

; E- NTHH"TD RS ¢
n.b HE [ j
pf ﬁ“ -LI"'
.4_2 a ]')saw&‘*?<

W
melrn}:_ul ‘:‘I?mlti&rér \
agon Hond G I
Wapon  Loader, aid o
Ditehing Machina.
(@) [t will place in an em-
bankmuent 1000 cubie
i Fards of earth in 10
o hinrs atoa eoat of
t}ﬁ Lu?xL per yd.

hE
LA RGEST
S LINEOF

ELECTRO MO'I‘OR SIMPLE. HOW TO
make. By Q.M. Hopkins.—Deacriztion ot a smatl electra
motor deviaed and constructed with a view to assisting
amateunrs to make amotor Wwhich might be driven wltn
advantage d’ derived from a battery, and
which woul lm.ve snﬂlclent power to operate a foot
1athe or any machine requiring not over one man power.

With 11 Contalned in SCIENTIPIC AMERICAN
SUPPLEM&N:I‘ No. 641. Price 10 cents. To be had at
tliis ofce and from all newsdealers.

PEDESTAL TENONER.

8pecial Machinery for
Car Work and the latest
improved Woodworking
Machinery of all kinds.

(. B. ROGERS & C0,,

Norwich, Comn,
109 Liberty Street,
New York.

PATENTS.

MESHRY, MUONN & (0., in connection with the publi-
_catign ot the SOTENTIFIC AMERICAN, Pontinge b0 £x-
amine.improvesients, and to act re Bolicitors of Patentas
m{ lngier}tl.ora. b ther h, hud forty-one
n this llne o uwiess the: ave I wors
‘and oow OaTe us;w urfidfier Tor the
l'm.u:m of Patend Drawings, Bpeciioations. aogd the
wutlnn nf Applications for Pateots in the United
tea, Canada. and Koreign Oonntries, Messta. Munn &
Co. nlso attend tothe praparation of Caveats. Oopyri ghts
for Booke, Labils, Kessyes, Ansignmonts, and Porta
on Infringements of Patents. “All buriness intruated to
them in _g(mr with special care and promptness, D very
reasoOnabl
mphlet sent. free of charge, on application, cob-
tninfaa full informatiog ahout PALEnts and how o ]:
cure them; directions ¢oncerning Labels, Copyrig hta,
Putan Jp&tﬂs. Heisauns, Infringements, A s
llmnnanh. Hajoot: Hinta oo the HSale of Pa-

W‘:' also Bend, free of charye, & Synopsia of Foralgn Pa-
teni Lawe, showing the cost and method of secoring
patentsin 8l the principal soontries of the warld.

MUNN & C0., Solicitors of Patents,
96l Broadway, New York. )
RANCH OFFICER.—No. 22 and @4 F _Btreet, Pa-
edgo Buldiog, bear Tth Street, Washiogton, D, C.

i AMBRIBM L TBLEPHUHE i,

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
gra.nted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

Thetransmission of Speech by allknown
forms of Electric Speaking Telephones in-
fringes the rightsecured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicenseesresponsible for such
unlawful use, and all the consequences
thereof. and liable to suit therefor.

Address JOJN A, RORBLING '8 80N, Manutactur-
em, Trenton, N.J., or lITLiberLy Street, New York.
heels and ltope Tor conveying power iong dlstances.
Bend for clrcular.

NEW CA TALOG V)
VALUABLE " PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
Free o duzrﬁe &% nuy address.
.+ 361 Broadway, New York.

OIL ENGINES.

For Printers, S8team Yachts,
pum] ing wster sawingwood,

Pnei Kerosene.
Automatic in fuel and water
Ilustrated Cata-
lngue free. 8ee illustrated
notice in Sci. Am. Aug. 4,1888,

® Pearl 8t., Bostdn, Mass.

» |10 cents.
* | dealers.

JSHIFPM AN ENGINE CO. | }

MOULDERS‘ TOOLS.— A DESCRIP-
tion of the tools need by foundry moulders and thelr
uses, With illnsmttans of the different implements.
Contalned in BoiknTIfin AMERIC AN SCPFLEMENT, NoO.

rice 1)) sents. To be had et this offce and
from all newudea.lers.

Steam! Steam!

Quality Higher, Price Lower.

For 8trictly Cash, Oompletq Fixtures except Stack.
2-Horse Eureka Boller and Engine, - $135
4. ¢ “ “@ e I - 210

Other sizes at low prices. Before you buy get our prices.

B. W. PAYNE & 8SONS,

Drawer 56. ELMIRA, N_. lf.
ERIE ENGINE WORKS

DRY ATIR REFRIGERATING MACHINE.
Description of Hall’s improved horizonml dr{) T refrig.
erator, designed to dehverlabont ic feet of

cold afr per hour, when running at a speed of 100 revolu-
t.ions per minute, and capable ef redu e tempera-~
ture of 90° above %0 50° below zero. With five figures,
showing plan and side elevation of the &j) um. al

diagrams illustrative of its performance.
SCIENTIFIC AMERICAN SUPPLEMENT, NoO. 288. Price
T'o be had 8+ this office and from all news-

Illustrated with about 1700 engravings

Send for New Ostal
SCIRNFIFTO WoRER.

LONGMANS,

OF ARCHITECTUBE,

HISTORICAL, THEORETIOAL, and PRACTICAL.

on wood. New edition (the ninth), revised.

GREEN & CO,, 15 E. 16th St. New York.

SlTHAM

© 1889 SCIENTIFIC

'WEITMYER PATENT FURNACE. BOILERS OF EVERY DBSCRIPTION
IDE AUTOMATIC ENCINES. Traction and Portable Engiues.

RoAaAD ROLLIRS.
Manufactured by FOUNDRY & MACHINE DEPT., Harrisburg, Pa,, U, S. A,

AMERICAN, INC.

To be’ had at this office and from all .

WORKING M IIDEI.S and Experimental WAR SH I}‘H UF THE FUTURE.—A N
dchinery, Metil | gphorate discussion of the features that are pazathly ta

or wood, made to nrder by MAsnN & EAarcH, ]

by F eruer, 62 Cuntrgatrret. l\ew 10rk : the war rhip of the future. ‘Whh 8 izares.

(}nnmmed in SOIENTIFIC AMERICA X BSUMPLEMENT, No.
670. Price Wcents. T be had at this aftice and How
ull hewsdealera.

NICKEL

aMND

ELECTRO-PLATING
APPARATUS

ora G

MATE'.HIAL

cNWINKLE 820
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Machines and 20’ Dvills.

8 EAT I " G ‘W. P. DAVIS, Rochester, N. Y.

TE B

Scientific dmevican

ESTABLISHED 1846,
The Most Popalar Scientific Paper in the Worl!l’.

Only 83.00 u;'émr, includin

ls{l’osmle. Weekly.
Numbers a

ear.

This widely circulnted and splendidly illustrated
paperis published weekly. Every number contains six-
teen pages of usetul information and a large number of
original engravings of new inventfons and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions. Novelties in Mechanics, Manufactures,
Chemistry, Klectricity, Telegrapby. Photography, Arcbi-
tecture, Agriculture. Horticulture, Natural History, ete.
Complete List of P: each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepald, to any subscriber in the United States
or Canada, on receipt of thiee dollars by the pub.
lishers; siX montbs, $1.50; three months, $1.00.

Cluba.—Special rates for several nimes, and to Post
Mawtors. ‘Write for parligulacs.

AheenTeet way to terit is by Postal Ordér. Draft 5¢
Express Money-Order. Moxey carefally placed inside
of envelopes, Becurely sealed, and correctly addres#sed,
seldom goes astray;but is at the sender’s risk. Ad-
dress all letters and make all orders, drafts, etc,, pny-

ableto
DMTITIT & COo.,
361 Broadway, New York.

TEX 1’

Scientific American Supplement.

This is a separate and distinct -publication from
THE SCIENTIFIC AMERICAN, but 18 uniform therewith
1n Bize, every number conta{ning sixteen large pages full
of engravings, many of wbich are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMKNT is published
weekly, and includes a very wide range of contents. It
presentsthe most recentpapers by eminent writers in
all the principal departments of Science and the
Wseful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Cbemistry, Electricity, Light. Heat, Mechanica)l Engi-
neering, Steam and Rallway Engineering, Mining,
8hip Building, Marine Engineering, Photogripby,
Tecbnology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biograpby, Medicine, etc. A vastamount of fresh
and valuable information obtainable in no other pub-
lication.

The most important Engineering Works, Mechaniems,
and Mavufactures at home and abrosd are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada. $5.00a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. 8ingle copies 10 cents. Address
andremit by postal order, express money order, or check,

MUNN & Co.y 361 Broandway, N. Y.,
Pablishers SCIENTIFIC AMERICAN.

Building Edition.

THE BSCIENTIFIC AMERICAN ARCHLTECTS' AND
BUILDERS’ EDITION 1is issued monthly. $2.50 a year.
8ingle copies, 25 cents. Korty large quarto. pages, equal
to about two handred ordinary bnok pages; forming a
large and splendid Magazine of Architecture, rich-
ly adorned with elegant plates in colors, and with other
fine engravings; illus rating the most ex-
amples of modern Architecturul Construction- md
allied subjects.

A special feature is the pr n in each
of a variety of the latest and best plans for private Test-
dences. city ard country, including those of wery mode
erate cost as well as the more expensive. Drawings in
Pperspective and in coler are given, togetber with fall
Plans, Specifications, Sheets of Details, Estimates, ste.

The elegance and cheapness of this wagnificent work
have won for it tbe Lnrrest Circulation of any
Architecrural publication in the world. 8old by all
newsdealers. $2.50a year. Remitto -

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

PRINTING INKS.
American * L;b}gii.nted witllngﬂAﬂ.

M J‘OENBON & CO.'8
bard Ste., Phila., and 47 Roee 8t., opp. Duane 8t., N. Y.

LTSN




	scientificamerican06011889-350

