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Inside Paa'e. ench insertlon PEEE L) cents a line.
‘Back Page, each insertion = = - $1.00 a line.

The above are chargea per agate line—about eight
wqrds 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, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

STAR HACK SAW
[ T T o,

These Hack Saws will cut Iron and Steel be
yond all expectation.

Iron working mechanics everywhere mustand
will use them. They do the work of files at one-
tenth the cost, and in one-tenth the time. One
Patent Nickel-plated Steel frame, and one dozen
8 inch Blades, sent by mail, prepaid, on receipt
of $1.50. Hardware dealers will furnish them at
at the same price. All saws marked with a star,
and bearing our name are fully warranted.

MILLERS FALLS CO.,

93 Reade Street, New York

STEEL BALILS.

For Anti-Friction Bearings, of
est Cast Steel. Hardened,
Ground, and Burnished, from
Y 8-16111 to 2 in. diameter.
qf uality and density of metal,
y In uniformity of temper, snd in ac-
3 curacy and picety of finish warrant-
ed unequaled.

W‘ Samples and prices on applica-

I 1T T

simund s Rolllng-lllachlne Co., Fitchburg, Mass.

TELESCOPES—THEIR HISTORY

and the discoveries made with them.—By Prof. E. S.
Holden. An interesting historical paper, discussing the
development of the telescope from the time of Galileo
up to the present day. Contained in SCIEXTIFIC AM ERI-
CAN SUPPLEMENT, Ne. 629 ce 10 cents. To be

had at this office and trom all newsdealers

olL ENGINES.

For Printers, Steam Yachts,
pumping y water, sawmnwood
making ice-cream, Carpen-
ters, Mechanics. 1to8 H.P.
Fuel, Kerosene. No dust.
Automatic in fuel and water
supply. Illustrated Cata-
lngue free. See illustrated
k] _notice in Sci. Am. Aug. 4,1888,

i/ SHIPMAN ENGINE CO.
% Pearl St., Boston, Mass.

CHEMTCAL "AND ALLIRED INDUS-
trive.— By Watsun Hmith. An eisborute report upen
ihe ohjects tHustrutive of the progress, wdvance, and

AALE MURILION of the chemionl wrdusiries shown ut the

grehesier Tnya! Junllee Kxolhition. Contdined m
BOIENTIFIL AMIHICAS BUPPLEMANT, NOH, B2, B2,
HED, 630, 2. Price Wornts each or 5 conts f’cr the

nerlw To be hud at Lu'lnoiﬁ( © ami fmn. all nowsdoa.era, |

EHAR’I‘ERS GAS ENGINE

2to 25H. P.

The Simplest, most Reliable, and *
Economical Gas Engme
1 in existence.
| _Animpulse at every revolution.
; Perfect steadiness guaranteed
" for Arcor Incandescent Electric
Lights.
Independent of gas works when
desired, and makes its own
. f“ at a cost of 65 cents per
¥l feet, or about one cent_per
hour to enchindicated H. I’

- A Perfectly Safe Motor
for All Places and Purposes.

New York Agent, JOHN J. BOCKIE, 47 Dey Street.
Chicago Agent, H. H. LATHAM, 318 Dearborn Street.

Williams & Orton Mfg. Co.

P. 0. Box 1a8. STERLING, ILL.

LEAD SMELTING.—A FULL DESCRIP- |

tion of the Lewis Bartlett vrocess, by Willlam Ramsay ;
fllustrated with 9 engravings Contained in SCIENTIFIC
AMERICAN SUPPLVMENT, No. A93. Price 10 cents.
To be had at this office and from all newsdealers.

TO INVENTORS

AND MANUFACTURERS

The 57th Annual Exhibition

—@F THE—

American Institute of the City of New York!

‘Will Open OCTOBER 3, 1885,
Intending Exhibitors must make -early application to
secure proper space and clasiication. For blanks and !
information, address (eneral Superintendent,
American lostitute, New York City.

THE GENERATION (OF STEAM - A
lecture by Geo. H. Babeock deltvered 1o the Hiuler
College Course, 1. The production of Heat. anac(-s
fur burMing bituminousand anthTacito coul, wood, suw-

At, waste gug, nabural ‘gus, e, described. 11 'I‘he

Gunerat.lun of Hresru, G enerwl prmr': lestobe observed
11311&}.11.1 copstructivn of boders. With 14 lgurea.
talne:

{on-
In HCIENTIFTC AMERICAN BUFPLEMENT, Nos.
FPrice 10cents. Tobehadatthis office

AND FINE GRAY IRON ALSO STEEL
7} TASTINGS FHOM 3 .

FiE TINNING Ty
EIMacaH L

g[}f,\n‘LlN. Koo

LEH OH AYE. & AMERICAN ST PHILA

PATENTS

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

In this line of businessthey have had fort e Years
erpenence. und _now have unequaled facilis for the

preparation of Patent Drawings, Specitications, and the
groseclmon of Apghcatmm for Patents in the United

tates, Canada. and }oreign Countries. Messrs Muon &
Co also attend tc the preparation of Caveats, Co,
for Books. Labes, Relssues. Assummenm and ports
on Inf: of P: 1 b intrusted to
them 1s done with special care and promptness, On very
reasonable terms -
mphlet sent free of charge, on application, con-
ull information about Patents and how to pro-
oure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Roissues, Infringements, As-
slgnments Rejécted Cases, Hints on the Sale of Pa-

rights

We nlso send, freeof charge, a Synopsis of ¥oreign Pa. .
tent Laws, showing the coat and method of ae?;lrim :

patents in all the principal countries of the world.
MUNN & CO., Solicitors ot Patents,
361 ﬁroadway. Ney York.

BRANCH OFFICES d 624 F Street,
oific Bullding, near Tth Bueet, Waahinmn. D.C.

New Cas Engi

ness that can be obtaine

“The Baldwin

wer cuyins in connection with storage bat-
incundescant electric lights (and without

Elevators and Holsting Machinery,
38 PARK ROW, NEW YORK.

THE PHONOGRAPE --A DETAILED

description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
ings. Contained in SCIENTIFIO AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. 1'0 be had at this
office and from all newsdealers.

STEAM ENGINES

Upright and Horizontal,
Stationary,
Portable and S8emi-Portable.
8 to 16 Horse Power.
Tllustrated Pamphlet Free. Address

./ AMES LEFFEL & CoO.
] SPRINGFIELD, OoXlfIo,
or 110 Liberty 8t., New York

HOME-MADEINCUBATOR.—PRACTI-
cal directions for the munufacture of an effective incu-
bator that has been carefuliy tested and found to per-
' form all that may be reasonably expected; with direc-
| tions for operating. With 4 figures. Contained in ScI-
' ENTIFIC AMERICAN SUPPLEMENT. NO. 630. Price 10
cents. To be had at this office and from all newsdealers.

The DUNNING BOILER

Oldest and Best

Steam anﬂ Hut Water
HEATING.

Over 13,600 in use.

MANUFACTURED BY
k N. Y. Central Iron Works,
Lock Box 40,

GENEVA; N\ Y.

MACHINERY PALACE OF THE PARIS
Exhibition of 1889.—Description of the main gallery of
the machinery Palace, and ot the 362X foot trusses
+ which are to be used in its construction. With 2 en-
gravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, NO. 594. Price 10 cents. To be had at this

office and from all newsdealers.
on SAI.E Patent for a Simple and (,um})uct
s Kuife Cleaning Machine. Seeillus-
-trated notice-in SCIENT1FIC AMERICAN. 0¥ Septem-
ber 1, 1858. For particulars, address ROBERT W.
|JAMIESON, Prince Albert, Saskatchewan, N.W. T.,Can.

I=
LOPPLR TUBES ’
SHTETBRASE BRASSWMIRE

Mention this paper

THE COPYING PAD —HOWTOMAKE

and how to use; with anengraving. Practical dirgctions
how to Iilm l‘H ‘the gelatine pad, arnd also the aniiineink
by wluc e [y 1es are made; how to apply the wntten
létter to ; how to take off copies of the let
Contmned m CI ENTIFIC AMERICAN SUPPLEMENT, No
438. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

GAS ENGINEERING RECENT PRO-

gress In.—By A. Macpherson. Repzeneranve system of
retort Aring. Improvementsin 1‘%“ urification. Burn-
ers and regenerative lamps. elsbach gas light,
Paraffin as a rival of coal gas, oil in gas muaking. Prices
of residual products. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 601. Price 10 cents. 1'0 be
hud at t]ns office and from all newsdealers.

FIR ILLUSTRATEQ CATALOGUE \»"__‘scﬂiws
CALUPERS ETC

CHINISTS SU \ILATHES\/OS
SEND |3 cenTs P[ cHucrhs (0%~
MONTCOMERY&C0 105 FULTON ST. NY

|NAVAL ARCHITECTURE.—AN IN-

terestmg review, by Mr. R. Duncan, of the progress

that has been made io this branch of science during

thelast fifty years.. Contained in SCIENTIFIC AMEEi)I- |
e

CAN SUPPLEMENT, No. 0 cents. To
1 had at this office and from all newsdealers.

The Oripinal Onvoleanized Packing,

CALLED THE STANDARD 3¢ Ciivrs are sommpared.

Accept no packing asa JENKINS PACKING unless

stamped with our “ Trade Mark ”

| JENEINS BROS.

Stre . Y,
105 lﬂlk Stre'gt, Boston.
91 North 5th 8t., Phila.
54 Dearborn 8t., Chlcago.

The ‘“ALLARD?Y

ing tool extaq
Saves its cost. in §
a very short time.
Best quality of material.
twmtmg of the wrist,

.25 anld.
T AL FOID & TEREK

Du 1t

SPIRAL SCREW DRIVER.
For Machinists, Gun and Locksmithis, Cabinet Makers and others The greatedt lRbor Ruv-

Supenor workmanship. No tiresome turning of the hand and
See illustrated notice in SCIENTIFIC AMERICAN, H&
E CO.. Sole Ageunts, 79 Chambers Street, New

For Lizght and ltapid Work.

JAMES B. EADS.—AN ACCOUNT OF
thelife and labors of this eminent engineer. Witha
portrait. Contained in SCIENTIFIC AMERICAN SUPPLK-
MENT. No. 392, Price 10 cents. To be had at this
omce and from all newsdealers.

EKEUFFEL& ESSER, NewYork.

INDELIBLE DRAWING INKS.

Black, Brows, Blue, Green, Scarlet, Carmine, Tellow.

The best ever produced. Have our Patent
Ink Filler, which regulates supply to en;
prevents soiling outsideof pen-blades ; is the
only cleanly device for filling pens. Sample
assortment, seven vials (of above colors),
msiled on receipt of 50 cents.

IPNEUMATIC DYNAMITE TORPEDO
Gun.—An exbaustive account of this new weapon and
of the experiments made with it; along with a descrip-

tion and iliustration of a gropoaed dynamite cruiser.

vwith figures. Contained in SCIENTIFIC AMERICAN SUP-
ENT, No. 393. Price 10 cents. To be had at this
[ce'and from all newsdealers.

The CUSHMAN Patent
3 Pinion Geared Scroll Chucks
with their latest improvements
4 are unexcelled. Made in all sizes
from 23¢ inch to 12 inch diameter,
and are sold by the trade all over
¥ the world.

Manufactured by
The Cushman Chack Co.,
Hm'tt ord, Conn.

"HOW TO MAKE AN INCUBATOR.—
Full directions, illustrated with 7 figures, Alsodirec-
tions for operati .

SCIENTIFIC

STORAGE BATTERIES
tric Locomotion.—A paP
few facts and figures relal

subject of the appllcnnon of storage batteries to loco-
motive purposes. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 625. Price 10 cents. To be hadat
thisoffice and from all newsdealers.

FOR ELEC-

erby A. Reckenzaun. oﬂermia
g tothepresent state of t

Address JOHN A. RO EBLING 'S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberly Street, New York.

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

INVENTORS and othérs desiring new articles manufac-
turedand introduced, address P. 0. Box 86, Cleve]and o.

THE MODERN ICE YACHT. — BY

struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showiog the form, position,
and arrangement of allthe parts. Contained io SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10

cents. To be had at this office and of 4ll newsdealers.
Hot
OVRLLY " air UPRACES

Expose an Immense Heated
Surface.
Extract all the Heat from

the Gases. Furnish Pure
‘Warm Air in Abundance.

Fourteen Years of Test.
-Universally satisfactory,

Send for * Our Furnace Book.”

Abram Cox Stove Co.,

MANUFACTURERS,
Philadelphia and Chicago,
‘Wanted 507(!; Sawyers

SAwsand Lumbermen to SAws

send us thelr full address for a copy of Em-

erson’s B¥™ Book of A WS. We are first

to introduce NATURAL GAS for hratlng and

tempering Sawa with wonderful cifect up-

WOn jmproving their quality and touzhness.
enablinz us to reduce rlceu Addre;

EME DN, =T & CO. (Ltd.),
Beaver Falls, Pa.

ICE and REFRIGERATING MACHINES

P& The Piotet Artificial lge Company (Limited), Room 6, Coal & lron Exchange,.New York.

© 1888 SCIENTIFIC AMERICAN, INC.

CHALLENGE E
el

» | BRASS WORE™

Exnhibited at the late Amenican Immute Fair, New York.

A four horse-
tery, running
battery, 33 ]mhts), giving a perfect light, with all the steadi- |
from the high.speed steam engines :
in comm on use for electric lighting, and permitting any num-
berof lights to be shut off or turned on without affecting the
remaining lights in the slightest degree. A marvel of beauty,
perfection, and power, ndapted to lighting, pumping, and all
glrposea where & safe and cheap power is required. Manu-

ctured and guaranteed by

Otis Brothers ccOCo.

| Express Money Order.

ME H
ﬁt LIS M
MR D nun uUﬂB(R

Smail Brnn War‘k-& l(odell

pecly,
Alsa l\ic l;el Hﬂllllﬁ.
T, L. McKEEN
Emtun. Fenn.

SFRACUSE NALLARLE FONWORRS

W B BURNS PROP::

ﬁ’nmmmmu TRLEPHONE 0.

95 MILK ST., BOSTON, MASS.

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

The transmission of Speech by all known
forms 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.

AUTOMATI[I CUT []FF ENGINES. TR«

MANUFACTURED UPON SCIENY7C AND PAACTICAL PRINCIPLES
ALL ENGINE Co. ERIE Pa.

TEE

Scientific Querican

ESTABLISHED 1846.
The Most Popnlar Scientifiec Paper in the World,

Only 83.00n Yenr lnvlndin ostage, Weekly.
32 Numbcrs o Ig((.ur.

This widely circulnlecl and splendidly illustrated
paper is publisted weekly. Every number contains six-
teen pages of useful information. and a large number of
original engraviogs of new inveotions and discoveries,
representing Engineering Works, Steam Muchinery,
New Inventions. Novelties io Mechanics, Manufuctures,
Chemistry, Electricity, Telegrapby, Pbotography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.
Complete List of Patents each week.

Termsof Subscription.—One copy of the SCIEN-
TIFIC AMERICAN wiil be sent for one year—52 numbers—
postage prepaid, to any subscriber 11 the United States
or Canada, on receipt of thiree dollars by the pub-
lishers; six months, §L50; 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
Moneny carefully pluced 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-

Geo. W. Polk. A new and valuable paper, containing .
full practica) directions and specifications for the con- i

able to
MTITIT & CO.,

861 Broadway, New York.
—_—
T XX

Scientific American Supplement.

This is a separate and distinct publication from
THEe SCIENTIFIC AMERICAN, but is uniform therewith
1n size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIKXNTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writersin
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Arch®ology. Astronomy,
Chemiistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, ,Mining,
Ship Building, Marine Engineering, .. Photography,
Technology, Manufacturing 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 Mapufactures at home and abrosd are illustrated

. and described in tbe SUPPLEMENT.

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

MUNN & Co., 361 Broadway, N. Yo
Pablishers SCIENTIFIC AMERICAN.

Builder_s Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS' EDITION is8 issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two handred ordinarv book pages; forming a
large and splendid Magazine of Architecture, rich-
ly adorned with etegant plates in colors, and with other
filne engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
allied subjects.

A special feature is the presentation in each number
of a variety of the Jatest 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, togetherwith full
Plans, Specifications, Sheets of Details, Estimates, utc.

The elegance and cheapness of this wagnificent work
have won for it the L.argest Circulation of any
Architectural publication in the world. Sold by ‘al
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS,

HE *“Scientific American® is wit
ENEU JOHNSON & CO.'8 rﬂmﬂ o ans.

bard 8ts., Phila.,and 47 Roee 8t., opp, DlmneSt.. N. Y.
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