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Osgood’s No. 1 Heanng
Horn is the only instru-
ment that wilt help the &
deaf, Made from west vell
wetal, and will last for
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ctor Bxcyoles '

For pleasure, business, recrea-

tion, and for anything you
could use a bicyele tor,

VICTOKS ARE BEST!
Bend for catalogzue.

S dverman Wheel Co., Makers,

Chicopee Falls, Mass.

ICE- BOATS — THEIR CONSTRUCTION
and management. With working drawings, details, and
directions in full. Four engravings.showing mode of
construction. Views of (he two fastest ice-sailng boats |
used on the Hudson river in winter B8y H. A. Horsfall
M.E. Contained in SCIENTIFiIt AMERICAN -
MENT, 1. The same number also containsthe rulesand
regulations for the formation of ice-boat clubs. the sails
ing and mmmgem(‘ut of ice-boats. |rice ll cents.
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RECENTLY FPURLISHED,

Our new catalogue containing over 100 pages, includ-
Ing works on more than fifty different subjects. Will be
mailed tree to any address on application.

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

PAT. COMBINATION VISE
and DRILL. Every one saysit
is a good thing. Why? Because
there is nothing like it.,

For circular, address STRANGE'S
MacHINE WORKs, Taunton, Mass., U. S. AL

THE MODERN 1CE YACHT. — BY

Geo. W. Polk. A new and valuable paper. containing
full practical directions and specifications for the con-
struction or 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 SCIEN-
TIFIC AMERICAN SUPPLEVENT., No. 624. Price 10

ceuts. Tobe had at thisofficeand of all newsdealers.

AND FINE GRAY 1RAN ALSO STEEL
E: wrmcs FﬁOM SPEC!;TL mNS

N‘”-’ ANDY

HE PENNA. DIAMOND DRILL & MFG. 00.
RIRDS1BORO, I’'A,,
Steam KEngines. Diamond Drilling and General
Machinery. imieur Mi | Qo Grouod uml Grt:uved

“You press the button,
we do the rest.”

| Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent

) Films.
For sale by all Photo. Stock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER, N.

POCHET'S MOVABLE DAM.—DE-

scription of a dam devised by government engineer

Eng¢ravinegs may head adver-

Builders of Hirh Class ;

1

!

|

H
T

Leon Pochet, for use in rivers having a shifting bottom. .

With 8 figures. Contained in SCIENTIFIC AMERICAN
SCPPLEMENT, No. 731. Price 10 cents. To be had at
thls office and from all newadealers.

Mn-,rn.Tu nlss HOUNITED STATES, :(‘ﬂ“llﬂ FRARCE GERMAMY B MUSIRIR.
Awamnd the Grand Prize at lato i‘ana Expomtion.

TH AMERIOAN BELL TELEPHONEL,

95 MILK ST,, BOSTON, MASS.

This Company owns the Letters Patent
sranted to Alexander Graham Bell. March
7th. 1876, No. 174,465 and January 30th,
1877, No. 186.787.

The transmission of S8peech by all known
forims 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
tuereof, and liable to suit therefor,

NEW YORK BELTINC AND PACKING CO:

Joux H, CHEEVER, Treas.

Rubber Cement.

VULCANITE EMERY WHEELS.
SALESRO()\IS :—Philadelphia, 308 Chestnut St.: Boston,

South 2d St; Cleveland, 1% Superior St.;
€16 Lecust St.

e i L L L N l’.l!l!

H ARHSTRONG MAN'F'G. CO. 4
L

VSTARLE STOOCKS and DIE
are uuiverzally ieknow ledced o be the
BEST !

We oalys make afl aur Trinia on th
Buymanrineiple, of the BEST M -\TE“I;\]. aTJLiI
'“"(JRKHA'\"HH' and wiways with « views
«nnd Iakor snving in thelbr use. i
BERIDCEPORT, i

EWING MA(,HINE MOTOR FOR AMA-
teurs.—By C. D. Parkhurst. Description of a very sim-
ple and eflective motor. with laminared armature, 01’
sufficient power to actuate a sewing Inachine. With 11!
engravings. Countained in SCIEXNTIFIC AMHucA'v
SUPPLEMENT, No. 739. Price10 cents. To behadat
this office and from all newsdealers.

'JOHNS'
sttms
STEAM PACKING

Boiler Coverings, Millboard, Roofing.
Building Felt, Liquid Paints, Etc.
OESCRIPTIVE PRICE LIST AND SAMPLES SENT FRER

H. W. JOHNS MFGB. CO., 87 Maiden Lane, N.Y.

} _ ~.,_ __ J_L\g

v . Teveis,

rm_e ESSER ¢ co,
NEW YORK.
‘Transits, Clurvr’yf.arﬂ

5 P—Jcko! and Prife

BiH, \Tu_’lt’ 3
i bere, PRnboirrag :
ey e Ipalas, Leveling  Iiodd, §
obes, € hains, ote.
Cutalogue o oapplication.,

_ Packing, and Hose.
"+ Rubber Mats, Matting, and Stair Treads.

Rubber Pump anves, Bicycle Tires, Tubing, I'enuin Soling,
(ul d, Gaskels,
ubber Rings, Rolls, Car Springs, Washers.

San krancisco, 17 Main St.:
Kuropean Braunch, Pickhaben 5 Hamburg (hellmtengel)im) Germany

15 PARK ROW, New York.

OLDEST and LARGEST Manufacturers in the United States of ©

VULCANIZED RUBBER FABRICS

For Mechanical Purposes

Diaphragms.

Rubhber Sheets. Strips, Saw Bands, Stopples.

2 Summer_St.: Chicago,
Detroit, 16-24

NEW CATALOCU
_F_

VALUABLE PAPERS

{ Contained in SCIENTI FIC AMERICAN SUPPLEMENT, sent |

Iree of charge Lo any address.
| MUNN & Cu., 361 Broadway, New York.

BRICK # | TILE
MACHINES | 2252 | MACHINES

STYLES.
CLAY!

With AUTOMATIC

cUTTING TABLES | Orushers l WoLe OU;FFOSF“‘E"“

[¥]

¥rom 19 to 100,000
CAPASITY @
FER CAY.

ND FOR ILLUSTRATED CATALOGUE.
i THE FREY SHECKLER CO. BUCYRUS, 0.

|JENKINS STANDARD PACKING !

ROS,, 71 John St., N. Y.; 105 Milk St.,
anmn.‘ 21 ‘Jnrt noath B, Phila,; M Dearborn '1'.. f‘hl('iuzn

0TTO GAS ENGINES

33,000 SOLD,
Engines and Pumps Combined.

For COAL GAS
or GASOLINE.

SCHLEICHER, SCHUMM & CO.

PHILADELPHIA,
CHICA(-ID. NEW YOH

Juﬂf_r by E. Delamare- l)ebouttevil]e touchine upon the
}uht, ary of gas motors in general. and describing in de-
tail the * Simplex ” engine {nvented by the author and
Mr. Matandin. With 23 flgures. Contamed in SCIENTIFIC
AMVRICAN SUPPLEMENT. Nos. 215 and 716.
cents each. To be had at this office and from all news-
| dealers,

RE FELT

it to be superior to [air Felt in Nrn-Canduel g qualities.
for pipes and into sheets and rolls I1ir Inrge surfaces.

Arhestos Boiler Coveri
Building Paper, etc

THE NEW NON CONDUCTING MATERIAL

13 a Flexible Feit Made of Pure Asbestos, in a
finely divided fibrous_state, indestructible by heat and
unexcelled asa Non-Conductor. U. 8. Navy tests show
Made into sectional form
send ter =amuins.

ings, Stesem Packings, Asbestos Cloth, Asbentos

THE LHALMER“.‘&PENCF (0-. 59 and 61 Liberty St.,, New York.

BRANCHER:—Philadelphin,

Chicago Pittsbureh, Boston.

Remington

has set the copy for writing
machines for 15 years.
It is to-day the

Standard

and expects in the future,
as it has in the past,

to lead all others

in adding improvements
to what will always be
the true model of a

I Typewriter.

Wyckof, Scamans & Benedict,

327 Broadway, New York.

AV U D S B8

Can be used Any Place.to do Any
% Tork,and by 4ny One. No Boiler!
No Fire! No Steam! No Ashes!
! No Gaures! No Engineer! A per-
tfectly safe Motor tor all places and
purposes. ('nst nf operation about one
cent an hour to each indicated horse
power. kor circulars, etc., address

Charter Gas Engine Co.

P. 0. Box 148, Sterling, Il

Lellahliliy,
Safety.

Eeonomy,
Simplicity,

e Motor of 1900 Ceutury

THE COPYING PAD.—HOW TO MAKE
*and how to use; with an engraving. Practical directions
how te pregare the gelatine pad, and also the aniilneink
by which the copies are made;: how to apply the written
letter to the pad; how to take off copies of the letter,
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.

3%. Price 10 cents. For sale at this office and by all

newsdealers in all parts of the country.

A pamphiet af informaticn and ab-
strael of Lhe tawe, ahiowing How 1o
Outain Pavevts, Caveata, Trade

Marks, Copyrighta, sant free
addes MUNN & CO. 8
361 Broadway,

\!f_w York,

. HARRISON CONVEYOR!

Handling 612in, C0al, Sand, Clay, Tar Bark, Cinders, Ores, Seeds, &o.
Sendtor | BORDEN, SELLECK&CO., Soke ;cmcago, .

Manu'f ers,
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CUTLER DESK.

BEST IN THE WORLD.
.CUTLER & SON,.
BUFFALO.N.Y,U.5 A

AMERICAN, INC.

151 L.ake St,; Minneapolis, 28
Woodward Ave.: St. Louis,

Price 10

RACUSE MALLEABLE IRON WORKS

W B BURNS PROPT?

I

,SCIE’\TIFIC AMERICA\T E:UPPLE-
MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this ofiice for
10 cents. Also to be had of newsdealers in all parts of

: the ﬂmmtry.

for Private Residences, Hospit-
als, Small Oftice Buildings, Stores

ete. ~atfe, simple (no Engmeer @
required). Running expenses g
very light. Also manufactur-

ers of the Standard Hydrau-
lic Passenger and Freight,
Steam and Belt Elevators.
Otis Brothers & Co.. 3
38 Park Row, New York ™%

THOMAS ALVA EDISON.—A BIO-

' graphical sketch of the ureat inventor, with full-page
portrait from a recent protograph. Contained in SCIEN-
‘SIF1C AMERICAN SUPPLEMENT, No. 746. Price10 cents

To be had at this office and from all newsdealers

VNI LIELEVATORS.

FASSENGER &FREIGHT
e L.S GravEs & Son Roc HESTER N .Y
NEwe 1 ORH BaSTAN, $T.LOGIS . DF

WORKING MUDEL

or wodrl, e G
tod F Werner, 1

Jued bu}ermmntai

Muchinery, metal
rler by Maron & BAUCH. suciessors
Centre Strect, \ew Yourk,

"A XMAS HEALTHCIFT
(Exerciser Complete $5)
Is BesToF ALL. CIrRCULAR Free.
Booxs: For **An Ideal Complexion
& Complete P’hysical Bevelopment,”’
39 Ills socts, *“‘Health & Strength in
Physical Culture,” 40 Ills so cts, Chart of
39 1lls for Dumb Bells & Pulleys, 25 cts.
Ad. INO. E. DOWD'S Vocal & Physical
Culture school, 116 Monroe St, {_]hmauu

T E

Scientific dmerican

ESTABLISHED 1846.
The Most Popular Scientific Paper in the World

Only $3.00 a Year, Including Postage. Weekly
52 Numbers a Year.

This widely circulated and splendidly illustrated
i paper is 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 VWorks, Steam Machinery.
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Klectricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
ete. Complete list of pateuts each week,

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
posetage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; 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. Momney carefully placed inside
of envelopes. securely sealed, and correctly addressed,
geldom gnes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts. etc., pavable to

MUNN & CO., 361 Broadway, New York.
—_ 00—
THE

Scientific  Dmevicaw  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN,but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreigun papers,
“and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
1y, and includes 4 very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Georraphy, Archgology, Astronomy, Chemistry
Electricity, Light, Heat, Mechanical Engineering, Steam
and Railway Engineering, Mining, Ship Building, Marine
Enpgineering, Photography, Technology, Manufacturing
Industries, Sanitary Engineering, Agriculture, Horti-
culture, Domestic Economy, Biography, Medicine, ete. A
vast amount of fresh and valuable information obtain-
able in no other publication.

The most important Engincering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described ir the SUPPLEMENT.

Price for the BUPPLEMENT for the United States and
Canada, $5.00 a year; or one copy of the SCIENTIFIC AMER-
- ICAN and oue copy of the SUPPLEMENT. both muiled tor
; one year for $7.00. Single copies, 10 cents. A ddress, and
i remit by postal order, express money order, or check,

MUNN & CO., 361 Broandway, New York.
Publishers SCIENTIFIC AMERICAK.
—0
Building Cdition
| .

THE SCIENTIFIC AMERICAN ARCHIECTS’ AND BUILD-
EnS' EDITION is issued monthly. $2.5 a year. Single
copies, 25 cents. Forty large quarto pages, equal to
_about two hundred ordinary book pages:; forming a
‘large and splendid Magazine of Architecture, richly
adorned with elegant plates in colors, and with other fine
engravings; illustrating the most interesting examples
of modern architectural constructionand allied sub jects.

A special feature is the presentation in each number
of a variety of the latest and best planstor private resi-
dences, city and country. including those of very mod-
erate cost as well as the more expensive. Drawingsin
perspective and in color are given, together with fuli
Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any Archi-
tecturalpublication in the world. Sold by all newsdeal-
ers., $2.58a year. Remitto

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

PRINTING INKS

’[‘he SCIENTIFIC AMERICAN i8 printed with CHAR,
EU JOHNSON & CO.’S INK, Tenth and Lomhard
Sa..Pmladelphis.auM. Rose 8t,,opp. Duane, New York
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