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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
Against hlgh prices and {nferior goods. If a dealer
(5] . L. Douglas shoes at a reduced price, or
says he has them without my name and price stamped
on the bottom, put him down as a fraud.

IE = = 7
W. L. DOUCLAS
$3 SHOE- CENTLEMEN.

The ong calf 83 SEAMLESS Shoe smooth in-
side, CKS or WAX THREAD to hurt
the feet, easy as hand- sewed and WILL NOT RIP.

W. OUGLAS $?4 SHOE, the original and
only ha.ud-sewed welt shoe. Equals custom-made
o

shoes costing from $6
OUGL 83.50 POLICE SHOE.
Railroad” Meu and Letter Carriers all wear them.
Smooth inside as a Hand-Sewed Shoe. No Tacks or
Wax Thread to hurt the feet.
W. UGLAS $2.50 SHOE is unexcelled
for heavy wedr. Best Calf Shoe for the price.
UGLAS $2.25 WORKINGMAN’S
S}IOE is the best in the world for rough wear; one
pair migm to wear am
AS 82 SHOE FOR BOYS is
the best School Shoe in the world.
W. L. DOUGLAS $1.96 YOUTH’S School
Shoe igw};eg the f&uall Boys a chance to wear the best
hoes
All made in Congress,Button and Lace. Ifnotsold
by your dealer, write

W. L. DOUGLAS, Brockton, Nlass.

The DUNNING BOILER

Oldest and Best.

FOR

HEATING.

MANUFACTURED BY

Lock Box 40,
GENEVA, N, Y.

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-

tising medium cannot be overestimated. 1lts circulation :
is many times greater than that of any similar journal :

now published. It goesinto allthe States and Territo-
ries. and 8 read in all the principal libraries and reading
rooms of the world. A business man wants something
wore than to see his advertisement in & printed news-
pauper. He wants circulation. Thisa he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising aZent intluence you to substitute
some other Paper for the SCIENTIFIO AMERICAN, when
selecting a list of publications in wmica you decide 1t is
for your interest to advertise. This is frequentiy done,
for thereason taat tae agent gets a larger eommission
from the papers having a small circulation than is aliow-
ed on the SCIENTIFIC AMERICAN

¥or rates see top of firat column of this page, or ade

dress
MUNN & CO.. Publishers,

361 Brnadwa!q hew York.
Hovlly s Pvnacen, 3

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.

PATENTS.

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

In tins line of business they have had &:‘m

encs. and _now nave wunegualed facill for Lhe
preparation of Parent Drawings, Specitications. and the
prosecution of Apghcaunnl tor. Patenta in the United
States, Canada. and ¥oreign Countries. Messrs Munn &
Co. also attend te the preparation of Caveats. Copyrights
for_ Books. Labus. Reissues. Assignments. and Reports
on Infringements ot Patents. All business intrusted to

them is done with special care and promptness, on very '

leuonable terms

amphlet sent free of charge. on application. con=
tum n¥ full information about Patents and how to pro-
cure them: directions concerning Labels. Copyrights,
Designs. Patents. Appeals, Rnissues. Infrinzements, As-
signmenrs, Rejected Cases. llints on the 3ale of Pa-
unt.-. ete.

ai80 send. 'reeof charge, a Svnopsis of Foreign Pa.
tont Laws showing tbe cost and method of securing
patents in all the principal countries of the xorld.
MUNN & CO., Solicitors ot Patenss,
) 361 Broadway, New York.
BEANCH . 0¥FICES.—~No. and 64 F Street, Pa-
cific Building, near 7th Street, Washington, D. C

Steam and Hot Water

Over 13,500 in use.

N. Y. Central Iron Worke, |

{ The Original Unvolcanized Packing,
CALLED THE STANDARY—Aeit lathePacking by whict

ull athers are compured.
Accept no packing as JENKINS PACKING unless
stamped with our * Trade Mark)'

JENKINS BRUS {105 1ty smet, Novion.

21 North 5th 8t., Phila.
54 Dearborn 8t., Chicago.
The ‘“ALLARD?Y? SPIRAL SCREW DRIVER.
For Machinists, Gun and Locksmitks, Cabinet Makers and others.

For Light and Rapld Work.
The ur('s.l.evr. La uranv—
ing tool exmnt.

a very short tun

Best quality of material.

twmtmg of the wrist. Pnce
'I‘HE ALFORD &

No tiresome turning of the hand ahd
See illustrated notice in SCIEXTTFIC A MERICA N, Seplembar
., Sole Azents. T¢ Chumbers ork.

JAMES B. EADS.—AN ACCOUNT OF

the life and labors of this eminent engineer. Witha

Superior workmanshi
:2.25 ost ald
nlcli

STEEL BALLS.

For Anti-Friction Bearings, of
Best Cast Steel. ardened,
Ground, and Burunished, from
8-]6 in. to 2in. diameter.
! uality and density of metal,
in uniformity of temper. snd in ac-
curacy snd nicety of finish warrant-
ed unequaled.

kf‘ Samples and prices on applica-

MENT, No. 59:2. Price 10 cents. To be had at thlis;
oﬂice and from all newsdealers.

Simond's Ro!ling-hlachlne Co.,Fitchburg, Mass.
THE COPYING PAD.—HOWTO MAKE

and how to use; with an engraving. Practical directions
how to prepare ‘the gelatine pad. ard also the ani.ineink
by which the COSIGS are made; how to apply the written
letter to the how to take off copies of the letter.
Contained in SC] ENTIFIC AMERICAN SUPPLEMENT, No. ;

43N. Price 10 cents. For sale at this ofice and by ali
newsdealers in all pm‘ts of the country.

ey ANI:I FINE GRAY IRONALSO STEEL
I ALLEABL * LRETINGS FROM SPECIAL EFN"
n TN
' MASDEVLIN & 0.8 T e Ll al
Ho LEHIGH ANE. & NJEHIG.AN 5T, PHILA

TELESCOPES— THEIR HISTORY
and the discnveries 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*~CIENTIFIC AMERI-
CAN RUPI'LEMENT, No, 6229, Price 10 cents. To be
had at this office and from all newsdealers.
Wumed 50 000 Sawyers

sAwsand Lumbermen to SAws

send use their full address for a copy of Em-
erson’s {3 Bouk of A WS, We are first
W w uses;
SHLET BRASE BRARTVIR
s Mention this paper.

to introduce NATURAI G AS for heating and
tempering Saw s with wonderful effect up-

on improving their quality and toughness.
Exhidited at the late American Institute Fair, New York.

enabling us to reduce pricas.

EMERSON, SMITH & l130. (Ltd.),
A four horse-power engine in connection with storage bat-
tery, running 84 incandescent electric lights (and without

FOR SALE YL UABLE PATENT. lueyry

dress W. K. ALTFA 'l‘Hh.R, Weutherford. Te;ms.

SEVERN AND MERSEY TUNNELS.—
Full description of these two importint enpincering
works, with two engravings. Contained In 21+ NTIFIC
AMERICAN SUPPI.EMENT, No. 604 . Price 10cents. To
be had at this office and frem ull ne wadealers.

75,
COFPER

Beaver Falls,

battery, 32 lights), giving a perfect light, with all the steadi-
ness that can be obtained from the hlgh-speed steam engines
in common use for electric lightiug, and permitting any num-
ber of lights te be shut.off or turned on without affecting the
remaining lights in the sli dghtest, degree. A marvel of beauty,
perfection, and power, adadted to lighting, pumping, and ail
?ul’posea where a safe and cheap puwer ié required. Manu-

actured and guaranteed by

FOtis BrothersccCo.
Elevators and Holstlng Machinery,
38 PARK lu)W. NEW YORK.

NEWMILFORD.CONN, <

MANITACTURERS ©

HEELERSPATENTWOODFILLER.,

> BreEiNics LITHOGEN SILIGATE PPAINT
LITHOGEN PRIMER, WOOD STAINS

SILEX FLINT ave FELDSPAR.
PAMBHLET GIVING DIREGTIGNS FOR FINISHNG HARD WOOD FREE TO ANY ADDRESS.

THE AMERIGANBBLL TELEPACAECO

95 MILK 'ST., BOSTON, MASS.

FIFTY YEARS PROGRESS IN TELLE-
thn}'»w{ —ByW. H. Preece. F.RR.S. An brteresting hjs.

paper.  pnprovements ino uppavetay.  Tele-
vhones, FPrneumatic telegraphe, Oahles:, Raifw tele.
grapa. Capilal invested o kelegtaphs  Contalned oS-

ENTLFIO AMEBIUAN BUPPLEMFNT, No. 007, Price 10
cents. To be had i this ofiics, sad from ol newsdcalers,

HW.JOH
ASRESYOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
>~ Building Felt, Liquid Pamta, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRER.

H. W. JOHNS MF@. CO.. 87 Maiden Lane, N.Y.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 80th,
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 itoritslicenseesresponsiblefor such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

WALNUT sv“e:
. .MANUFACTUR

LTURAL - E N
ERTICAL « £

Sclemmc Book [}atalogue

RECENTLY PUBLISHED.

Our new catalogue containing over. 100 puges, mclud-
ing works ou more than fifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,

361 Br: oadwny, New York.

THE sabad THE BACKUS MOTOR

18 the cheapest power known for driving all kinds of
light machinery. Thousands in use the world over.
Speak for themselves. Soldwithorwithout a governor, .
Itisnoiseless, neat,compact, and runs without attention :

KEUFFEL & ESSER, NewYork,

INDELIBLE DRAWING INKS.

Black, Brown, Blue, Groon, Scarlet, Carmine, Yellow.

The best ever produced. Have our Patent
Ink Filler, which regulatea su p to pen;
prevents soiling cuteldeof pen- &5 ; isthe
only cleanly device for filling pens. Sl.mple
assortment, seven vials (of above colors),
mailed on receipt of 50 cents,

i k. —————

' THE BACKUS EXHAUSTER |

A wonderfal Air Mover. Invaluable for ventilating
factories and public buildings. Will remove smoke,
dust, steam, foul air. acids, and is used for drring,
hesting or cooling. § Send for Specind flatulogire. JMEY
BACKUS WA'I'ER MOTOR CO., Newark, N. J,

WATER MOTOR

ICE and REFRIGERATING MACHINES

The Pictet "Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York.
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portrait. Contained in SCIENTIFIC AMERICAN SUPPLE- '

M'E 7Y
3 dnt

HALLENGE *©

bmall Brna Wark & ﬁ;:fel.!:

eoinlty,
Also l\lc vl Plrilig.

T. 1. McKEEN,

BRASSWORE
T JALELE ONWORRS

CTf.

W B EURNS PROP:-

HYATT FILTERS.

The Franklin Institute of Philadelphia has awarded
The Scott l.egacy Preminm Medal to this Com-
pany for the adaptability of their system to the
Purification of Water supplies of Citles.

LONG BRANCH, NEW JERSEY,

NEWPORT; RHODE ISLAND,
ATLANTA, GEORGIA,

and over 20 cities aud 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 Cor tlnmlt Sireet, New York Cily.

L

Address JO«1N A. ROEBLING 'S sONS, Manufactur-
ers, 1'renton, N. J., or 117 Liberty Street, New York.
heels and Rope for conveying power long distances:
Bend for eireotar.
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Scientific dmevican

ESTABLISHED 1546,
The Most Popular Seieutific Paper in the World,

Only 83.00a Vrar, including Postage. Weekly.
32 Numbers a Year.

This widely circulnied and splendidly fllustrated
paper 18 pub ist.ed weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions nnd discoveries,
representin? Engineering Works, Steam M achinery,
New Inventions. Novelties in Mechanics, Manuf.ctures,
Chemistry. Electricity, Te egraphy, Photography, Archi-
. tecture, Agriculture. Horticulture, Nutural History, ete.
Complete List of Patents each week.

Terus of Subscription.—One copy of the SCIEN-
TIFIC AVMERICAN will be sent for oné ye.ar—52 numbers—
postage prepaid., to any subscriber {fu the United States
or Canada, on receipt of three dollnrs by the pub-
lishers; six months, $1.50: three months,$1.00.

Cluba.—Special rates for severalnames, and to Post
Masters. Write for particulars.

The safest way to remit is by Postal Order. Draft, or
Express Money Order. Money carefully pliced 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
IMTITIT & CO.,
361 Broadway, New York.
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Scientific American Supplement.

This is a separate and distinct publication from
THx SCIENTIFIO AMERICAN, but s 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 SCIENTIFIC AMERICAN SUPPLKMENT i8 published
. weekly, and includea a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History Geography, Archseology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Minlng,
Ship Building, Marine Engineering, Photogr:phy,
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, Mechnnisms,
and Manufactures at home and abrosd are illustrated
and described in the SUPPI.EMENT.

Price for the StPPLEMENT for the United States and
Capada. 85.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMKNT, 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.s 361 Broadway, N, Yo
Pablishers SCIENTIFIC AMERICAN.
P

Builders Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS’

.l AND
: BUILDERS' EDITION is issued monthly. $2.50 a year.
l Single copies, 25 cents. Lkorty lurge quarto pages, equal .
to about two hundred ordinarv book pages; forming &
large and splendid Magazine of Architecture, rich-
ly adorned with elegant 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 latest 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, together with full
: Plans, Spec'fications, Sheets of Details, Estimates, ete.

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

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

PRINTING INKS.

HE ‘‘3¢lentific American ™ ir printed with OHAS,
JOERSON & C0O.'8 INK, Tenth and Lom-
bard Ste., Phila., and 47 Rose 3t., opp, Duane St.,, N. Y,
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