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W dvertinements.

Inside Page, each insertion <« - = 75 cents aline,
Back Page, each inseriion - - - 81,00 a line.

The above are charges per agate hhne—about eight
words per line. T'his notice shows the width of the line,
and isset in agate type. Kngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must
received at publication office as early as Thursday morn-
ing to appear in next issue.

CAUTION

Beware of Fraud, as my name and_the price are
stamped on the bottom of all my advertised shoes
before leaving the factory, which protect the wearers
a ainst high prices and " inferior goods. If a dealer

ers W. L. Douglas shoes at a reduced price, or
says he has them without my name and price stam,
on the bottom, put him down as a fraud.

L. DOUGLAS

FOR

$3 SHOE- QENTLEMEN.

The on 3 calf 83 SEAMLESS Shoe smooth in-
side. KS or WAX THREAD to hurt
the feet.. easy as hdnd-sewed axd WILL NOT RIP.

W. L. DOUGLAS 84 SHOE, the original and
only hand-sewed welt $4 shoe. Equals custom-made
shoes costing from $6 to $9.

. L. OUGLAS $3.50 POLICE SHOE.
Railroad Men and Letter Carriers all wear them.
Smooth inside as a Hand-Sewe Shoe. -No Tacks or
‘Wax Thread to hurt the f ee

LAS 82. SHOE is unexcelled
Best Calf Shoe for the price,
LAS 82.25 WORKINGMAN’S
SHOE 1s the best in the world for rough wear; one
pair ought to wear a man a yea

UGLAS 82 SHOE FOR BOYS is
the best School Shoe in the world.
D S 81.75 YOUTH’S School
Shoe lvea the amall Boya a chance to wear the best
shoes in the world.

All made in Congress, Button and Lace. If not sold

by your dealer, write

W. L. DOUCLAS, Brockton, Mass.
STEEL BALIS.

For Anti-Fri ainn Benrinza, of
Best (Cast ‘“‘ﬁ Ha rdened,
Ground, and urnishéd, from
3-16 in. to 2 in. diazaeter.

qf uality and density of metal,
iu uniformity of temper. snd in ac-
curacy und nicety of finish warrant-

ed unequaled.

W Samples and prices on applica-

for hewy wear.

Slmond's Rolllng-MachIne CO., Fitchburg, Mass.

i AME-RIGAN BRLL TELEPAONE G0,

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
forws 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 oritslicensees responsible for such
unlawful use. and all the consequences
thereof. and liable to suit therefor.

Address JOHN A, ROEBLING 'S 8ONs, Manuiactiur-
erg, T'renton, N. J., or 117 Liherly Street, New York.

Wheels and I{npe Tor convering power long distances,
Send for circular.

ELECTROTECHN!CS 'DEFINITIONS

and Designations in.—A list of the symbols proposed by
Mr. Jamiesonfor electrical uniis, magnetism, and elec-
tricmeasurements. \Vith 4 tigures. Contained in 8ci-
ENTIFIC AMEGICAN SUPPLEMENT, NO. 593. Price 10
cents. To be had at this office and from all newsdealers.

PATENTS.:

MESSRS. MUNN & CO., in connection with the publi+
cation ot the SCIENTIFIC AMERICAN, continue L0 ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In tis lineof busmessthey have had forty-on- yeart
7 ce. and nuw nave uneguaied facilities for the
preparation of i*arent Drawings, Spacifc ﬂtlot.s and the
prosecutien of A pplicatione for Patents in the United
states. Canada. an Foreign Countries. Messrs Munr, &
Co. also attend to the preparatmn of Caveats. Coprrighin
for Books. Labeis, Reissues. AssiZnments. and Heporta
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

A pamphlet sent free of charge, on application. con-
taimng full information about Patents and how to pro-
cure them: directions concerning Labels, Copyrights,
Designs, Patems, Appeals. Reissues. Infringements, As-
signments, Rejected Cases. Hints on the Sale of Pa-
tents, etc.

We also seud free of charge. a Synopsis of Koreign Pa.
tent Laws, showing the cost and method of securing
patents in all the principal countries of the morld.

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

BRANCH OFFICES.—No. 622 and 64 F 8treet, Pa-
cific Building, near 7th Street. Washingten, . C.
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A wonderful Air Mover.

dust, steam, foul air, am
he&tinz or coalin

WATER MOTOR

Is the cheapest power known for driving all kinds of
housands in use the world over.
: Speak for themselves. Sold with or without a governor,

Itisnoiseless, nea.t.compa.ct. and runs without attention

THE BACKUS EXHAUSTER

factories and public buildings.

BACKUB WATER MOTDR Gco., Newark, N.

Tnvalaable for ventilating
Will remove smoke,
;md is used for drylnu.
or

ds,

: EXHAUSTER

T

The Franklin Institute of Philadelphia has awarded
The Scott l.egacy Premium Medal to this Com-
pany for the adaptability of their system to the
Purification of Water Supplies of Cities,

ILTERS.

LONG BRANCH, NEW JERSKY,
NEWPORT, RHODE ISLAND,
ATLANTA, GEORGIA,

and over 20 cities nand towns have adopted this
system, which is the only successful legitimate one,

We have suits against the National, Jewell, and other
Companies who infringe our patents.

HYATT PURE WATER COMPANY,
18 Costlandt S¢reet, New York City.

UPF‘ER YdBES

L TRALL

HRRELETHRL
Mention this paper.

THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to re are the gelatine pad, ard algo the aniiineink
by whicl € CO; lea are made; bow to apply the written
letter to the ad ; how to take off copies of the letter.
Contained in 3CIENTIFIC AMERICAN SUPPILEMENT, NO.
43X. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

INVENTORS and others desiring new articlesmanufac-
tured and introduced, address P. O. Box 86, Cleveland, O.

The CLSH"IA\' Patent
3 Pioion Geared Seroll Chucke
with their latest Improvements

are unaxceted. Made in all sizes
[ from 3 inch toll ineh dlameter,
Rk and are sold by the trade ali over

the world.
i Manufactured by
The (ii”h man bhuck Cow
[:1] nm-ulq i1

VELOCITY OF ICE BOATS. A COLLEC.

tion of interesting letters tothe editor of the SCIENTIFIC
AMERICAN on the question of the !ngd of ice boats, de.
monstrating how and why 1t is t. hese craft sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in S8CIENTIFIG
AMERICAN SUPPLEMENT, No. 214, Price 10 certs. Ta
be had at this ofice and from all newsdealers.

THE MODERN ICE YACHT. — BY

Geo. W. Polk. A new and valuable paper. containing
full practical directions and specifications_for the con-
struction of thefastest and best kinds of Ice Yachts of
the latest, moust approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contained in SCIEN-~
TIFIC AMERICAN SUPPLEMENT, No. @24. Price 10
ceuts. To be had at this office and of xll newsdealers.

{CE-BOATS — THEIR CONSTRUCTION

andmanagement. With worki d.hi.wingn details, and
directions in full. Four engravinga Bhow: mude of
construction. Views of the two I‘aa est. Ice—sa ling boats
used on the Hudson river in winter. By H. A. Horsfall,
M. Conta.iued in SCIENTIFIC AMERICAN SUPPLE-~

ME same number also contains the rules and

e
e gulnt ey for the formation of ice-boat clubs, the
ing and management of ice-boats. Price 10 cents.

Hovelhy st Pummacts, s

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.

[NovEMBER 3, 1888.

SURATUSE L

ABLE TRONWORKS

L E

TELESCOPIC OBJECTIVES AND MIR-
Their preparation and testing.—By H. Grubb, F.
An interesting description of the processes now
employed in the construction of telescopic objectives,
prefaced with a short history of the manufacture of
glass. (ontzined in SCIENTIFI0 AMERICAN SUPPLE-
MENTS, Nos. 548 and 549. Price,10cents each. Tobe
obtalnéd at this office or from any newsdealer.
‘Wented 50.000 Sawyers

SAws and Lumbermen to SAws

send ustheir full address for a copy of Em-

erson’s Bouk of =A . We are first
to introduce NATURAJL G AS for heating and
tempering Xaws with wonderful effect up-
on improving their quality and toughness,

enahtmé us to reduce pnce Address
EMERSON, S & co. (Ltd.),
s Benver Fallﬂ. Pa.

ERIE ENGINE WORKS

STATIONARY-PORTABLE-AGRICU
STATIONARY "RORTA&BLE VERTICAL [=]

SHIP WAVES.—BY SIR WILLIAM
Thomson. A ecture delivered before the Institution of
Mechanical Engineers.—Definition of wave. ‘I'hediffer-
ent kinds 01 waves. Waves produced in water by bouts

-and the wind, How the wave procession is kept i
' Effect of a shij
'ﬂgures

’s build in causing wuves : With elghi
Contained in ~CIENTIFIC AMERICAN SUPPLK-
MENT No. 615. Price ten cents. To be had at this
office and frow all newsdealers.

darnes’ Patent Foot Power Machinery.

.WoRKkeRs oF Woobp oA MeTaL,

wichout steam power, by using outfits of these Machines,
can bid lower, and save more money from

theirjobs,
their work.

Industrial Bchoolu or Home Training. %

them boys can acquire pracucal)our-

neymenl trades before they ‘‘go for m-
selves.”” Price-List Catalogue Free.

W. F. & JOHN BARNES CO.,
No. 1999. .. Raby St., Rockford, IIL

TE R

Srcientific Qmerican

ESTABLISHED 1%46.
The Most Popolar Scieutific Paper in the World,

thaAnI by any other means for doing . -*-‘f
y

Only $3.00 a Year, including Postage. Weekly.
322 Numbers n Year,

Thin widely circulatred and splendidly fllustrated
paper 1s pub isted 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 M uschinery,
New Inventions. Novelties in Mechanics, Manufuctures,
Chemistry, Electricity, Te egraphy, Photography, Archi~
tecture, Agriculture. Horticulture, Natural Flistory, etc.

The Original Unvalcanized Packing.
CALLED THE STANDARD—As it isthePackingby which

all others are compared.
Accepc no packing as JENKINS PACKING unless

8tamped with our “Trade Mark.”

1 John Street, N. Y.

JENRING BROS. [REMACEES: ee

De-rborn St., Chicago-

THE TnROOP PERFORATING CO.,

ALS

PERFOR “‘f‘is'i:‘i"‘i'\i’l:"i'

OR PRIC

THE AGE OF THE STARS. —BY
Prof.Janssen. History of the discoveriesthat have led
to the introduction of the doctrine of evolution in the
science of astronomy. Contamed in SCIENTIFIC AMER-
ICAN SUPPLEM EXT, N0s. 630 and 63'1. Price 10 cents
each. To be had at this office and from all newsaealers.

WATOHMAKER

Se‘mlfor REDUCED PRICE LIST Sgsf
itcomb Lathes, date_of Juiy

American Watch Tool Co., Waltham, Mass.

T HUM!\S DEVLIN ey .

EERIGH AYE X A

PNEUMATIC DYNAMITE TORPEDO
dun.—An exhaustive account of this new weapon and
of the experiments made with it; along with a descrip-
tion and iliustration of a ropoeed dynamite cruiser.
with6 figures. Contained in SCTENTIFIO AMERICAN 8QP-
PLEMENT, No. 593. Price I0 cents. To be bad at this
oﬂice and from all newsdeulers

S cientific fook Qatalogue

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, inclod«
ing works ou more than fifty different subjects. Wil ba
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,

361 Broadway, New York.

PHTHISIS.—A PAPER BY DR. H. C.
Wood.deascribizg in detail the new treatment of con-
sumption by sniphureted hydrogen. Contained in ScI-
ENTIFIC AMEH.IOAN SUPPLEMENT, No. $94. Price 10
cents. To be had at this office and from all newsdealers.

AutomatickEngines

iorizoatal apd Verfical

Specially adapted for Electrle
Lighting. acht and Hoist-
ing Engines. Turbine water
wheels. Constructors of Special
Machinery of ani’demi ptmn.
YORK MANUE'G CO. YORK, PA,, U, 5, 4,

BUSINESS IMIEN

of mte]]lxence and limited capital wanted as managers
1 of State and city agencies for our improved system of

automatic gas control, nOw being universally adopted
in all gas-burning cities,

The system secures to the consumer absolute and au-
tomatic control of his gus-pressure, irrespecuve of'the
constantly changing conditions of supply or demand;
reducesinsurance risks and danger from fire, incident
to whistling, blowing, and smoking burners, and pre-
venting the frequent breaking of costly globes.

Secures perfect combustion of the gases,thereby in-
creasing illumination and obviating the sooty deposits
of unconsumed carbon upon trescoed walls, paintings,

or drapery.
Insuring a healthful atmoaphere and the
RAGE SAVING O T TY-

GUARANTE
THREE PER CEN’I‘ IN MONTHLY GAS ILL S.
Over ten thousand machines in rervice. Indorsed by
highest mercantile, corporate and expert authorities.
Address or call,
THE UNION NATIONAL GAS-8AVING CO..

T4 Broadway, New York.

%nre aud

IRON SOLDERED EASILY AND
arteetly. Learn how for

1.0
CAST i« F, lll TLHCID_( K, lomer, N. V.

JAMES B EADS —AN ACCOUNT OF
the life and labors of this eminent engineer. Witha
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE~
MENT, No. 592, Price 10 cents. To be had at this
office and from all newsdealers.

ICE and REFRIGERATING MACHINES

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

E BRID GEPOR WOOD FINISHING €O

NEWMILFORD. Conn,

MANIFACTIRLR:

WHEELERSP TENT Woon FILLER.

TREINIGS l.1THOCG
LITHOGEN PR

SILEX FLINT

M E R

EN OILIGATE PA!NT

W STAINS
At FELDSPAR,

PAMPHLET GIVING DIRECTIONS FOR FINISHNG HARD W00D FRFE TG ANY ADDRESS.
-

© 1888 SCIENTIFIC AMERICAN, INC.

: Plans, Specifications,

, Architecrural publication in the world.
. newsdealers.

Cc List of Patents each week,

Terms of Subscription.—One copy of the SCIEN-
TIFIC AVERICAN will be sent for one w.ar—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three collirs by the pub-
lishers; six months, $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
Express Money Order. Munnay caretally placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender's risk. Ad.
dress all letters and make all orders, drafts, etc., pay-

able to
DMTITIT & CO.,
361 Broadway, New York.
e —
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Scientific American Supplement.

This is a separate and distinct publication from
Tdx SCIENTIFIO AMERICA N, but is uniform therewlth
in size,every number containing sixteen large pagesfull
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THK SCIEKNTIFIC AMKRICAN SUPPLUEMKNT i8 published
weekly, 2nd includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the prinzipal departments of Science and the
Useful Arts, embracing Biology. Gecloqy, MineralogyY,
Natural History Geoxraphy, Arch®ology Astronomy,
Chermnistry, Electricity, Lizght. Heat, Mechanical Engl-
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogr:phy,
Technology, Manufacturing Industries, Sanitary En-
gineering. Agriculture, Hortlcul?pre. Domestic Econo-
my, Biograghy, Medicine, etc. A vast amonnt of fresh
and valuable information obtainable in no other pub-
lication.

The most important Engineering Works, Mechanismes,
and Manufactures at home and abrosd are illustrated
and described in the SUPPLLEMENT.

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 SUIPLKMKNT, both mailed
for one year for $7.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

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

Building Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS' EDITION is issued monthly. $2.50 a year.
Single copies, 25 cents. FKorty large quarto psges, equal
to about two handred ordinarv book pages; forming s
large and splendid Magazine of Architecture, richs
ly adorned with elegant plates in colors,and with other
fine engravings; illustrating the most interesting ex-
amples of modern Architectural Coustruction and
allied subjects.

A special feature s the presentation in each number
of a variety of the latest and b~rt plans for private resi-
dences. city and country, including those of very mod.
erate cost as well as the more expensive. Drawings io
perspective and in color are given, together with full
Sheets of Details, Estimates, eto.

The elegance and cheapness of this wagnificent work
have won for it the Lareest Circulatrion of any
Sold by al

$2.50 a year. Remit to

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

PRINTING INKS.

HE *“ Scientific American™ ie printed with CHAS,
ENEU JOHNSON & CO.'S TNK, Tenth and Lom-
bard 8ta,, Philz., and 47 Rose St., opp, Douane 8t., N. ¥,
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