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Wdvertisements.
Inside Page, each insertion - - - « 73 cents a line
Back Page, each insertion - - - - #1.00 a line.

The above are charees per agate hine--about eight
words per line. T1'his 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 a8 Thursdaymorn-
ine toappear in next issue.

Victor Bicycles!

For the season of g1 we have ex-
tended our line to include Machines
of many more styles and prices than
heretofore. Having any interest in
Wheels, you will surely want to see
our Catalogue for '91, which will be
freely mailed on application. Ready
in February.

OVERMAN WHEEL CO.
Makers of VICTOR BICYCLES,

BOSTON, WASHINGTON, DENVER, SAN FRANCISCO.
Office and Factory, Chlconee Falls, VMass.

WoQDEN T.
LargE wATERéH‘KS

FOR RAILROADS
[ WATER WORK S,

MILLS . FARMS &¢
CoMPLETE STOCK gF

PLANS & A SPEGC o |

i R EYPRESS LUMBER.
Soc ot ¥ ufih &

L R AT s T.; s ECALDWELL Ce

Ne 217 EMAINST LouisSvitLE Ky

THE COPYING PAD.—HOW TO MAKE

and how to use; with anengraving. Practical directions
how to re are the gelatine pad, and also the aniiingink

Srcientific

Aumerican,

(FEBRUARY 21, 1891.

OYRACUSE MALLEABLE

AONWORK

W B RIIRNS PROPT*

BASE BALL.— A DESCRIPTI(JN OF

the great national game of the United States, by an

Engllsh wrlter, Jno. Newton Crane, with diugram of
the field and 7iliustrations of players. Contained in SCI-
ENTIFIC AMERICAN SUCPLEMENT, No. ¢$93. Price
310 (ients. To be had at this office and from all news-
eulers.

QLVMBIAS

[Grl CATALOGVE FREE

POPE MFC. CO., 77 Frankiin smg:5 BOSTON.
Branch Houses: 12 Warren 8t., NEW YORK, 291 Wabaah
Ave, CHICAGO. FPactory, HARTFORD, CONN.

by whic e cup:eu are made; how to apply the written
I.at.tun.o t. e pad ; how to take ol copies of the letrer.

Contained in SCIENTIFIC AMERICAX SUPPLEMENT, NO
43%. Price 10 cents. For sale at this office and by ali
pewsdealers inall parts of the country.

COMPTOMETER
ALL

ARIBRGELENS

Solved rapidly and accurately
by using the COMPTOMETER.
Saves 40 per cent. of time.
Entire relief from mental
strain. Adapted to all com-
mercial and scientific compu-
tations. Send for circular.

FELT & TARRANT MFG. CO., 52-56 Ilinois St,, Chicago.

THE DAIMLER MOTOR

THE DAIMLER MOTOR CO.
is prepared to furnish 1, 2, and 4 Horse Power
GAS or PETROLEUM MOTORS
for all Industrial Purposes. Fully illustrated catalogue
and price list on application. Motors in operation at
‘Works, Steinoway, Long Island City.
Ofice, 111 East 14th Street, New York City.

NUT TAPPING

MACHINE.

DURRELL’S PATENT.
N.?. 1Machine 900 1b., 7 upln‘qles.

wg w “w g “
Capacity of 11 l?pindles, 8,000 per

ours
Acknowledged to be an indispens-
able tonl Manufactured by
WM. H. LOCK.,
Buffalo, N. Y,

CEIINE TOOIL
Euiue Lathes, Planers, Shapers, Turret
athes, etc. 1 Send for Cat.alogue.
THE HEN DEY MACHINE CO., TORRINGTON, CONN.

mows® —Thg Notor of 191h Centary

Can be used Any Place, todo Am(
T¥Fork, and by Any One. No Boiler

No kire! No Steam! No Ashes!
! No Gauges! No Engineer! A per-
fectly safe Motor for all places and
purposes. Cost of operation abiout one
cent an hour to each indicated horse
power. For circulars, etc., address

e, Charter Gas Engine Co.
Bimpliaity, P. 0. Box148, Sterling, Ill.

ON GAS ENGINES.—A VALUABLE
Baper by E. Delamare- beboutteville, touching npon the

istory of @a8 motors in general. and deacribing in de-
tafl the * Simplex’ engine invented by the author and
Mr. Ma'andin. With 23 figures. Contained in SCIXNTIFIC
AWrRICAN SUPPLEMENT, Nos8. 215 and 916. Price 0
cents each. To be had at tnis ofice and from all news-

53 PATENT JACKET KETTLES

Plain or Porcelain Lined.
Tested to 100 Ib. pressure. Send for Lists.

BARROWS-SAVERY C
8. Front & Reed Streets, Phnladelphm. Pa.

NEW CATALOG u
VALUABLE PAPERS

Contained in SCIRNTIFIC AMERICAN SUPPLEMENT, sent
Jree of charge to any address.

MUNN & CO., 361 Brondway, New York.

——
Kelabiliiy,
Balery.

E_P\BL];:"'. As

THOW\Q nEvLIN ‘( co(

T AMERCAV L TLERROCD

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 oritslicensees responsible for such
unlawful use. and all the consequences

thereof, and liable to sait therefor.

THE MARINE ENGINE.—BY A. E.
Seaton, M.IC.E.. M.I.M.E. An interesting paper In
which i8 traced the development of the marine engine
and its appurtenances, and the general progress that has
takentpluce in marine engineermg generally during the

ast fifteen years. Contained in 8CI ENTIFIC AMERICAN

UPPLEMENT, Nos. 973 and 774. Price 10 cents each.
To be bad at this omce and from all newsdealers.

NEW KODAKS

“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, {UCHESTER Y. Y.

Ws§s ;".ﬁ“&‘“’:‘iﬁ&i&"ﬂ’ﬂ S AW

send ustheiu tull address _for a copy of Eme
erson's Book of SAWS, new 1500 edl-
tion. We are first to introdnce NATURAL
GAS for neating and tempering Snwa With

WNomierfur eflect upon improviog their qual-
Ity and t.mmhness. enabling us to reduce
prices, Addre EMERSON, g"il'l‘l:l
& CO. (l;td.). Beaver Fnalls,

HANDLER & TAYLOR CO'S

s S ENGINES

12 T0 80 H. P.
N STOCK FOR QUICK
i DELIVERY.

. = For Catalogue *8,” addreas
CHAN DLER & TAYLOR CO., INDIANAPOLIS, IND.

St:iemific Book (Jatalogue

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works on more than fifty different subf cts. Will be
mafled treeto any address on application.

MUNN & CO., Publishers Scientific American,

361 Broadwny, New York.

THE STEAM ENGINE: IT8 PRINCI-

ples, its dovelopn:ent. its future and perfection.—A pa-
i)y E. N. Dickerson, givirg an outline ot the bistory
of the steam englne, discussing the principles u{gn
whieh it operates and which limit its capacity. With 2
fgures, Contained in SCIENTIFIC AMBRICAN SUPPLE-
MENT, No. 6. ce 10 cents. To be had at this
offics and trom &l new

ERFORATED

ETALS“MINING SCREENS

M

PGOAL“ ORE SEPARATORS, REVOLVING v SHAKING SCREENS

JIGS & STAMP BATTERIES

soen o MILLING «MINING MACHINERY -« -

TON & KING PERFORATING @ CHICAGO.

NEW YORK OFFICE, 284 PEARI. STREET.

Usually STRAIGHTWAY

VALVES

haye a Wheel Handle, but the
Handy has a Lever,.and i8 more simple,
compact, and consequently better. It
is the Common Sense Gate Valve
for steam, water, gas, oils, etc.

WRITE FOR COMPLETE CATALOGUE.
The Lunkenheimer Brass Mfg. Co.
15-17 E. Sth 8t., Cincinuati; 0.

JENKINS BROS. VALVES'!

JENKINS BROS,, 71 John 8t., N. Y.; 105 Milk St.,
Boston; 21 North 5th 8t., Phila.: 54 Dearborn 8t., Chicago.

WORKING MODELS 305 Fxrsramesint
tions worked out. Smail machinery built in fronor brass
Working drawings made. Aug. Zaubitz,48 Centre 8t., N.Y

PHYSIOLOGICAL AND THERAPEU-

tical Accion of Sulphur —A paper bi . Shoemaker,
M.D.,in which it is demonstrated t at’ sulphur has a
well deﬂued fleld of usefulness, within the limits of
which it can be surpassed by no other means. Contained
in SCIENTIFIC AMERIOCAN SUPPLEMENT, No. 77
Price 10 cents. To be had at Lhis ofice and from all
newsdealers.

W.JOHNS'

ASBESTOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Ligquid Paints, Ete.
JESCRIPTIVE PRICE LIST AND SAMPLES SENT FRER.

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

THOMAS ALVA EDISON.—A BIO-
graphical sketch of the great inventor, with full-page
portrailt from a recent photograph. Contained in SCIEN-
T1IFIC AMRRICAN SUPPLEMENT, No. 746. Price 10 cents
To be had at this office and from all newsdealers.

Experimental Science

BY

Geo. M. Hopkins.
Interesting Experi-
ments in Every Branch
of Physics. Descriptions
of Simple und Efficient
Ammmtus. much of
h may be Made at
Home. Among Subjects
treated are Electricity in
all its Branches, Magnet-
ism, Heat Light, Photo-
Rmph{ Microseo y. Op-
tical Illumons, Mechsn-
ics, ete. A world of Valu-

able Information.
Source of Rational
Amusement. A superb
work for Young and Old.

llfustrated Circulur and Table of Contents sent free.
740 PAGES. 680 ILLUSTRATIONS,
PRICE, by mail, postpaid, « - - 84.00.
MUNN & CO., Publishers,
Office of THE SCIENTITIC AMERICAN,
361 Broadway, New York.

STEREOTYPING.—A VALUABLE
serles of lectures by Thomas Bolas. discussing the most
recent methods in”this branch of typo gmuhy With 23
illustrations. Contalned ln SCIENTIFIC AMERICAN S8UP-
PLEMENT, Nos. d 774. Price 10 cents each.
Tobehad at thu office nnd from all newsdealers.

NATIONAL
STHEEREI,

TUBE CLEANER

RANKS THE HIGHEST
Endorsed by the best Engineers.
CHALMERS -SPENCE CO.
Oftice, 59 Liberty Street,
Works, 419-42 E. Eighth St,,New York

TYPEWRITERS

NEW WD HAND

~'£[ MA[K.FS"‘?”:HUUGHT ANC  WGED

;.\r o NAL

© 1891 SCIENTIFIC AMERICAN, INC.

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parta of
the country.

d |0tis Blectric Blevator

~ALSO—
Manufacturers of the Standard
Hydraulic Passenger and
Freight. Steam and Belt

ELEVATORS,

Otis Brothers & Coy
35 Park Row, New York

GRAVES ELEVATORS.

PASSENGER «FREIGHT
L.S Graves s Son HocresTea N Y

NEW YORK.BOS™ON. ST. L

THE MODERN ICE YACHT. — BY

Geo, W. Polk. A new and valuable paper, containing
full practical directions and specifications for the con-
striction of the fastest and best kinds of Ice Yashtsof
the latest, must approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrungement of all the parts. Contalned In 8CI1EN-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
ceuts. To be had at this office and of ull newsdealers.

] e

] JFFEL&ESSER o Co

NEW YORK.

Ievels, Transits, Surveyors'
(.,umpasues. Pocket and Pris-
matic Compasses, [H{and Lev-
els, Angle Mirrors, Planime-
ters, P antographs, Engl.neera
8lide Rules, Leveling Rods,
Poles, Chains, ete.

Catalogue on application.

TEE

Scientific Amevican

ESTABLISHED 1S846.
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
paper i8 published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inveuntions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties In Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the S8CIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage 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. Money carefully placed inside
of envelopes, securely sealed.and correctly addressed,
seldom goes astray, but is at the sender’s risk. Address
ali lettess and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.

THE

Scientific Quevican Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN,but is uniform therewith in size,
every number containing sixteenlarge pages full of en-
gravings, many of which ure taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT {8 published week-
ly, and includes u 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, embgucing Biology, Geology, Mineralogy, Natural
History, Geography, Arch®ology. Astronomy, Chemistry
Electricity, Light, Heat, Mechanical Engineering, Steam
and Railway Engineering, Mining, Ship Building, Marine
Engineering, Photography, Technology, Manufacturing
Industries, Sanitary Engineering, Agriculture, Horti-
culture, Domestic Economy, Biography, Medicine, etc. A
vast amount of fresh and valuable information obtain-
able in no other publication.

The most {mportant Engineering Works, Mechaniems,
und Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year; or one copy of theSCIENTIFIC AMER-
ICAN and one copy of the SUPPLEMENT, both mailed for
one yearfor$7.00. Single copies, 10 cents. Address,and
remit by postal order, express money order, or check,

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

Building Eition,

THE SCIENTIFIC AMERICAN ARCHIECTS’ AND BUILD~
ERS’' EDITION i8 issued monthly. $2.50 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 cobors, and with other fine
sugravings; lliustrating the most interesting examples
of modern architectural construction and allied subjects.

A special featureis 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, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this magnificent work
havewon forit the Largest Circulation of any Archi-
tectural publication in the world. Sdld by all newsdeal-
ers. $2.50a year. Remit to

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

PRINTING INKS

The Bcumrxnc AMERICAN {8 prlutod with CHAS,
ENEU JOHNSON & CO.8 INK, Tenth and Lomburd

8ts., Philadelphia, and 47 Rose St.,0pp, Duane, New York
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