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Inside I’age, each insertion - « « 25 cents a line.
Back Page, ench insertion - - - $1.00 a line.

The above are charges per agate hne—about eight
words per line. This notice shows the width of the line,
and is set in agate type. kngravings 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-
ing to appear in next msue
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PATENT STAR HACK SAW. %
b

This Hack SBaw Frame will hold blades of all lengths
from 2 to 12 inches.
in the cut, it will hold and use up all the broken pieces
af blades, thus saving the cost of frame in a short time.
It is by far the most substantial and best finished frame
in warket. Price of frame, $§1. Clamp, 10 cents. Post-
age, 25 cents. Sent by mail on receipt of $1.35; or may
be bought at the hardware stores.

MILLERS FALLS CO,,
93 Reade Street, New York,

STEEL DBALILS.

For Anti-Friction Bearings, of
Best Cast Steel. Hardened,
Ground, and Burnished, from
: 8-16 In. to 2 in. diameter. g
In quality and density of metal, ’
n uniformity of temper, and in ac-
: curacy and nicety of finish warrant-
ed unequaled.
& Samples and prices on applica-
tion.
Slmond‘s ROIIIhg-Md(‘hIHB Cg.y Fitehborg, _'l:lusa.

VELOCITY OF ICE BOATS. A COLLEC.

tion of interesting letters tothe editor ofthe SCIENTIFIC
AMERICAN on the question of the speed of ice boats, des
monstrating how and why it is that these craft sai
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIG
AMERICAN SUPPLEMENT, No.214. Price 10 certs. To
be had at this office and from all newsdealers.

WATER IMOTORS.
The most efficientand economi-
cal means of obtaining from one-
eighth to fifteen horse power and
upward. A motor which does
thegreatestamount of work with
the use of the smallest stream
of water, specially adapted for
running cheaply and efficiently,
Printing Presses, Elevators,

54 Church Organs, Coffee Mills,
jl Sewing Machines, Lathes, Den-
tal Contnvances. and in fact,
any piece of Mechanism.
Binghamton Hydraulic
BLalE Street, Bmghnmton, N.

THE MODERN ICE YACHT. — BY
Geo. W. Polk. A new and valuable paper. containine
full practical directions and specifications for -the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contained in SC1EN~
TIFIC AMERICAN SUPPLEMENT, No. 6:24. Price 10
cents. TO be had at this office and of all newsdealers.

Power L., 1

The KODAK CAMERA -

Makes 100 Instantnneons
Pictures by simply pressing a
button. Anybody can use it who
can wind a watch. N& focusing.
No tripod. Rapid Rectilinear

Lens. Photograpts
moving objects. an
be used indoors.

Divisian of Laber
{hperator can finish
lii= own pictures, or
send them to the fac-
tory to be finished.
Morocco covered Ca-
mera, in handsome
. ? [ Idedlfe altoII er case,
oaded for100 pictures,
Frr full deseription of "Kodak™ see ScI. AM., Sept. 15, '83,

Price, $25.00. Reloading, 82.00.

By using the extra clamp, as seen

The Eastman Dry Plate & Film Co.
Rochester, N. Y. 118§ Oxford 8t., London.
Send for copy of Kodak Primer with Kodak Photograph. '

Address JOIIN A.
ers, Trenton, N.J., or 117 Liberty Street, New York.

Wheels and Rope for conveying power long distances.
Send for circular.

ROEBLING 'S SONS, Manufa.ctur-

TO BUSINESS MEN.

he value of the SCIENTIFIC AMERICAN as an adver-,
tlsmg medium cannot be overestimated. I1ts cu‘culatlon
is many times greater than that of any slmllarrlournal :
now published. It goes into sll the States and Territo-

ries, and i8 read in all the principal libraries and reading - -

rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertisesin the SCIENTIFIC AMERICAN. And do not
let the advertising agent influence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a Jist of publications in wutca you aecide 1t is
for your interest to advertise. This is frequentiy done,
for the reason tnat tneagent gets a larger commission
from the papers having a small circulation thanis allowe
ed on the SCIENTIFIC AMERICAN

For rates see top of tirst column of this page, or ad-

dress
MUNN & C().- Publishers,

1 Broadway, New York, ;

AND FINE GRAY IRON ALSO STEEL
“r CASTINGS FROIM SPELIAL EHNL

ABL M
FINE TINNING jpe APAN lpﬂ\
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LEHIGH AVE. & AMERICAN ST PHILA
P A | E N | S .
MESSR8. MUNN £ CO.,in connection with the publi- .
catlon of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

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

¢, and now have unequaled facilities for the

preparation of Patent Drawings, Specificatiors, and the
grosecutlon of Applications for Patents in the United
tates, Canada, and Foreign Countries. Messrs Muni & :
Co. also attend te the preparation of Caveats, Copyrights
for Books. Labets, Reissues. Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reuonable terms

amphlet sent free of charge, on application, eon-
ull information about Patents and how to
cure them; directions concerning Labels, Copyriu 11.3.
Designs, Patents, Appeals, Reissues, Infringements, A8~
sxgnmexéts. Rejected Cases, Hints on the Sale of Pa-

We also send, Ireeof charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patents in all the (gmnm al countries ot the world.

MUNN 0., Solicitors ot Patents,

361 Broa.dway. New York.

RANCH OFFICKS.—N and 64 ¥ Strﬂet. Pa~

ALL
THO

tulmnl\!

eiﬂo Building, near 7th Stroet. Waemnzwn. D.C

TH GU

ESTA

TTA PERCHA & RUBBER MFG. CO.

The Largest Manufacturers of Mechanical Rubber Goods in the World. I

BLISEED 188G6.

Packing, Belting, Hose, Mats, Matting, etc.

New York, Chiugo, San Francisco, Portland, Oregon, Boston, mss.

The RENTIIN ENGINE

JAMES B. EADS.—AN ACCOUNT‘ OF
thelife and labors of this eminent engineer. Witha
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. § Price 10 cents, To be had at this

office and from all newsdealers.

THE COPYING PAD.—HOW TO MAKE
and how touse; with an engraving. Practical directions
hew to prepare the gelatine pad, and also the aniiineink
by which the copies are made; hew to apply the written
letter to the pad; how to take off copies of the letter.

Tontained in SCTENTIFIC AMERICAN SUPPLEMENT, NO.
43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

STEAM ENGINES

Upright and Horizontal,
Stationary,

B Portable and Seml-i’ortable.

8 to 16 Horse Power.

Tllustrated Pamphlet Free. Address

JAMES LEFFEL & CoO.
¥ SPRINGFIELD, O0I{10,
" or 110 Liberty St.,, New York

ICE-HOUSE -AND REFRIGERATOR.

Directions and Dimensions for construction, with one
illustration of cold house for preserving fruit from
season to season. The air is kept dryand pure through-
out the year at a temperature of from 34° to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
Price10cents. Tobehadatthis office and of all news-
ers.

Hg{gt'flél."g:ogygy,o': dBA%illty guaran ee
henix Iren Co. Trenton, N.J., M
F. VAN W[NKLE. Agt,, 91 leerlsy st N Y.
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CGPPER T \JBES -
SHLETBRASS BRAESWIR‘F.

(o ADERIGAN BELL IIIIPIIIIII.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1 1877, No. 186,787.
¢ The transmission of Speech by all known
formsof 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 llable to suit therefor.

%) y B PP\ﬂcﬁsjg
SET!(! GN’-’?SI‘amB ZOT’MQSSTYH? g"zc:m]'zq;,.
THE PHONOGRAPH.--A DETAILED

description of the new and lwprnved form of the pho-
nog aph just brought out by Edlson. With 8 engray-
ings. Contained In SCIENTIFIC AMERIC.AN SUPPLE-
MENT, No. 632, Price 10 cents. 1'0 be had at this
office and from all newsdealers.

WALNUT STREETERIE PA

ERIE ENNRGINE WORKS MaiRyTaitiners or

TABLE-AGRICULTURAL- ENGINES
STAYIONAHV-POHTABLE -VERTICAL-BOILE R S.

The [lrlgmal Duvnlcanized Packmq

CALLED THE SPARDARD 25ttt Nere ars apared. - |

Accept no packing as JENKINS PACKING unless
stamped with our “ Trade Mark.” us
tree

| JENKINS BROS, {EiSiiins atien

54 Dearborn St., Chieago.

257
TO

s5: SAVING

Thermostat|
writers.

Positive in 1ts action. Easily tested. No attendance required.
The J. C. Mackey Co., 76-80 So. Water St., Syracuse,N. Y., U.8. A

TE R MACEKEY AUTOMATIO SPRINKLER

le Fire Alarm operated by Electricity.
4 : Y Endorged by Under-

ESTABLISHED HALF A CENTURY,

'MARVIN'S

RE &BURGLAR

ASAFES

Have MALY 'ENmpﬂﬂ\IEMENTs
THAT WILL WELL REPAY AN

INVESTIGATION

BY THOSE Y DESIRE 70 SECURe

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENCLAND.

‘DELAFIELD’'S PAT. SAW CLAMP

Wxth saw for cutting metals. Saves all the broken
hack-saw blades. In use overtwo years in all parts of
' the country. The new clamps have the edges bevelled
that hold the saw. By mail, with one blade, 50 cents.
Extrablades 8;; x4, Star,” 7 cents each, 70 cents per
dozen. ¥ mail. Blades 8" x1",** Stubs,” 35 cents each,
y mail. Discount to dealers.
NOROTON MFG. WORKS, Noroton, Conn.

PETROLEUM BOAT. DESCRIPTION
of a u?etroleum motor devised by Mr. Leuonr tor the

og sion of small boats. With 2 figures. tained
I)r CIENTIFIC AMERICAN SUPPLEMENT,.

No 6
Price_10c¢ents. To be had at this ofice and from all
newsdealers. -

7 MAIDEN LANEK,
» ¥FEW YORK

R MUGEAA (O

VIOLIN OUTFITS

Cunaiating nf Violin, Box, Bow. an

. ’! vacher, sent to any parto
i, Lhe Linited States onl.
M tncidays’ trial before !
buying.

Violin
Outfits
at 84, 88, $15, and 525 each, Send Stamp for beau-
tlfully lllustrated 96~-page catalogue of Violins, Guitars,
Banjos, Cornets, Flutes, Strings, all kinds, Harmonicas,
Organ Accordeous, Music Boxes, etc. l.owest prices.
Mail orders a specialty.  W. STORY, 26 Ceu~
tral atreet, Boswn, Mass.

PIIllE‘IS

Cheapest, Lightest, and Best. Made by
» Hardwood Split P. Co.. Menasha, Wis.

|IRRIGA’I‘1NG MACHINERY ON 'I‘HE
Pacific Coast.—By John Richards. An_ elaborate dis-
cussion of the modifications that have had to be made
in irrigating machinery to meet the requirements of
local conditions in California. Contained in SCIEN-

TiFIC AMERICAN SUPPLEMENT Nos. 624 and 623.
Price 10 cents each. ‘1o be had at this offi
all newsdealers.

W]II pecfeatly centes -
roand, sguare, and octa-
B piu(:[asfrom din.te
14 in. e of the most

usedul, durable, yrd la-
CELOC sAvVing toals rver

Improvad Beneh {‘Pn.mng Chuck.

f e fi
Fusis, A is beire und
verigily used. Price$12
M fuctured hy The
CUSHMAN OHUCK Ca,
Hartfurd, Conn.

I

Office, Messrs.J

WEITMYER PATENT FURNACE.

IDE Automatic Engines, Traction and Portable Engines, !
STEAVM ROAD ROLILERS,

Manufactured by FOUNDRY & MACHINE DEPT.. Harrisburg, Pa.. U. S.A.
z4, New York Office, Messrs. Fleming & Kimball, 17 Dey Street. New K

Bolleu of Every
Description.

ngland
ohn Post, Jr. & Co., 70 Kilby Street, Boston. Baltimore

Office, Messrs. Thomas K. Carey & Bro., 26 Light Street.

ICE and REFRIGERATING MACHINES

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York.

© 1889 SCIENTIFIC

AMERICAN, INC.

ce and from .

CONteTing PLT- .

SACUSENALCRE WOV WORRS

BURNS PROP ™

DRY AIR REFRIGERATING MACHINE.
Description of Hall’s improved horizontal dry air refrig-
erator, designed to deliver about 10.000 cubic feet of
cold air per hour, when running at a speed of 100 revolu-
tions per minute, and capable of reduclng the tempera.
ture of 90° above to 50° below zero. With five figure
showmg plan and side elevation of the upparutus. an
diagrams illustrative of its performance sontatned in
' SCIENTIFIC AMERICAN SUPPLEMENT, No. 288, Price
50 cfmts. To be had 8¢ this office and from all pews-
ealers.

AUTOMATIC CUT OFF ENGINES.ESY

vIANUFAuTURrD UPON SCIENTIRMC AND PRACTICAL vﬂvmvmgﬁ
ALL ENGINE Cc. ERIE Pa.

‘gc_ieﬁtiﬁﬁ Book []éﬂalogue

Our new catalogue contalumg over 100 P!lﬁi'ﬂ, includ-
Ing workd oo more than fifty ditferent subjects. Will be
mailed tree toany address on application.

MUNN & CO., Publishers Scientific American,
361 Broadway, New Youk.

INVENTORS and others desmng new articles manufac-
tured and introduced, address P. O. Box 86, Cleveland 0.

S AW S Vanted .00 Saw;;e;sg A w S

and Lumbermen to

send ustheir full address for a copy of Em-
erson’s & Book of =A WS. We are first
to introduce NATURAIL GAS for heating and
tempering Saws with wonderful effect up-
on improving their quality and toughness,
enabling us to reduce Pnces Address

EMERSON, SMITH & CO. (Ltd.),

Beaver Falls, 1’a.

HINISTS'SUP LATHES .-\ 5
SEND |3 CENTS P[ crucns 4092

r # ILLUSTRATED CATALOGUE e 9_ SIREWS
MONTGOMERY&CT 105 FULTON ST N Y \S‘o?‘ < ALPERS

TEHEX

Scientific Qmevican

ESTABLISHED 1846.
The Most Popuiar Scientific Paper in the World.

Only $3.00a Y2enr, lncludm

¢‘Postage. Weekly.
Numbers a ar

This widely circnlrueil and splendidly illustrated
| paper 18 published weekly. Every number contains six-
teen pages of useful information and a large number of

original engravings of new inventions and discoveries,
| representing Engineering Works, Steam Machinery,

New Inventions. Novelties in Mechanics, Manufactures,

i Chemistry, Klectricity, Telegrapby. Photography, Archi-

tecture, Agriculture. Horticulture, Natural History, etc.
i Complete List of Patents each week.

Termns of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the Wnited States
or Canada, on receipt of three dollurs by the pub-
lishers; six months, $L.50; three months, $1.0).

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 envelobes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ad-
dress all tetters and make all orders,drafts, etc., pay-

able to
IMTITIT & COo.,
361 Broadway, New York.

TTE=
Scientific American Supplement.

This is a separate and distinct publication from
THE SCIENTIFIC AMERICAN, but is uniform therewith
1p 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 SUPPLEMENT {8 published
weekly, and includes a very wide range of contents. It
presents the most rerent papers by eminent writers in
all the principal departments of Science.and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archsology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogriphy,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biograpby, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pub-
lication.

The most tmportant Engineering Works, Mechanisms,
and Manufacturesat home and abroxd are illustrated
and described in the SUPPL.LEMENT.

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

MUNN & Co., 361 Broadway, N. Y.,
Publishers SCIENTIFIC AMELICAN.

—— s —

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS' EDITION 18 issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
i to about two bundred ordinary book pages; forming a

large and splendid Magazine of Architecture, rich-

ly aderned with elezant plates in colors, and with other

fine engravings; 1llustrating the most interestingex-
amples of modern Architectural Construction and
I allied suhjects.
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 Riven, together with full
Plans, 8pec:fications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this wnagnificent work
 have won for it the Lanrgest Circulation of any
Architeccura) Publication in the world. Sold by all
1. wsdealers. $2.50a year. Remit to

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

PRINTING INKS.

HE ‘‘Scientific Amerfcan’ ie printed with CHAS,
ENEU JOHNSON & CG.'S INE, Tenth and Lom:
bard Ste., Phila,, and 47 Rose St., opp, Duane 8St., N. Y,
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