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nside Page, each insertion - - . = 75 cents a line
anck Page, each insertion = « = - $1.00 a line.

’I‘he above are charwes per agate line-.about eight
words per line. This notice shows the width of the line,
and isset inagate type. Engravings may head adver-
tisements at the sume rate per agate line. by meuasure-
wment, as the letter press. Advertisements must be
received at publicatien office as early as Thursday morn-
ing to appear in next issue.

Victor Bxcycles 1

For the season of 91 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 ’gr, which will be
freely mailed on application. Ready
in February.

OVERMAN WHEEL CO.
Makers of VICTOR BICYCLES,
BOSTON, WASHEINGTON, DENVER, SAN FRANCISCO.
Office and Factory, Chicopee Falls, Vlass.

COMPTOMETER
AL

ARITHMETICAL
+++« PROBLEMS
Solved rapidly and accurately
by using the COMPTOMETER.
Saves 40 per cent. ot time.
Entire relief frem mental
strain.  Adapted to all com-
mercial and scientific compu-

tations. Send for cn‘cular.
Waunted 50.000 Sawyers
SAw and Lumbermen toSAws

send us their full address for a copy of Em- l

ersen’s A WS, new '18%0 edi-
tion. We are ﬁrst to intreduce NATURAL
G AS for heating and tempering Saws with
wonderful etfect upen impreving their qual-
ity and toughness, enabling us to reduce
prices. Address EMERSON,

S

SMI'TH s
& CO. (Lt1d.)s Beaver Falls, Pa.

WooDEN TANKS

FOR RAILROADS

J WaTER WORRS.

Ml\_\. FARMS 8¢
PLETE TOCK aF

cmw{ss LUMBER.
CALDWELL &Ce
LOUISV!LLE Ky

§ cientific ook (jatalogue
RE&ENTLY PUBLISHED.
Our new catalogue centainingi over 100 pages, includ-

ng_‘ :)$ on more than fifty different subjects. Will be
mailed tree to any address on applicatien.

MUNN & CO0., Publishers Scientific American,
361 Broadway, New York.

LARGE waTER TANkg
PLANS 2 7A SPECIA LTV
SPECIFICATIONS FURNISH

oR Fo\mo:mous&ww(ﬁs

N° 217 E.MAaIN ST

NEW YORK.
Levels, Transita, Surves 'o_rs
Compagses, Pocket and Pris-
matic Compagses, Hand Lev-
els, Angle \alrrors, Planime-
LETE. Panmgmlp 8, Engineers’
;In;!e I{tules eveling Rods,
oles, Chains, ete,
== Catalogne on application.

STEREOTYPING. —A VALUABLE

geries of lectures by Thomas Bolas, discussing the most
recent methods in this branch of typograpky. With 23
{llustrations. Contaired In $CIENTIFIC AMERICAN SUP-
PLEMENT, Nos. 973 and 974. Price 10 cents each
To be had at Lms ofhce and from all newsdealers.

N EW 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. KOCHESTER, N, Y.

-

WORKING MODELS 2 Eeririmeniat

#ons worked eut. Small machmery bunlt in iron or brass.
Working drawingsmade. Aug. Zaubitz, 48 Centre St., N.Y

THE AMERIGAN BELL TELEPRONE GO,

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
forius 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 orits licensees responsible for such
unlawful use. and all the consequences
thereof, and liable to auit therefor.

PATENT JACKET KETTLES

Plain or Porcelain Lined.
Tested to 100 1b. pressure. Send for Lists.
BARROWS-SAVERY
8, Front & Reed Streets, Phlladelphla. Pa,

[MARrcH %, 1891.

G.M.BREINIG

NE

SILEX FLINT

UFRitE AT ma 7
’d—O PEARL S'
>E 211 EAST

BREINIGS LITHOGEN SILIGAT EPAINT
LITHOGEN PRIMER, WOOD STAINS

PAMPHLET GIVING DIRECTIONS FOR FINISHNG HARD W(OUD FREE TO ANY ADDRESS.

THE BR DGEPOR‘I" WOOD FINISHING CO
NEW MILFORD, Conn.

MANUFACTURERS OF

RANDOLPH

ano FEL 1YSPAR.

A.AAAAA

NA.'I‘IONA.L
STEEIL

TUBE CLEANER

RANKS THE HIGHEST
Endorsed by the best Engineers.

CHALMERS -SPENCE CO.
Office, 79 Liberty St., New York.
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POPE M Fc. CO., 77 Franklin Street BOSTON.
Branch Houses: 12 Warren 8t., NEW YORK, 291 ‘Wabaah
Ave., CHICAGO. Factory, HARTFORD, CONN.

THE STEAM ENGINE: ITS PRINCI
ples, its development. its future and Pe n.—A pa-
per by E. N. Dickerson, givirg an outline ot Llle history
of the steam engine, and discussing the principles upon
whieh it operates and which limit its capucity. With 2
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 686. Price 10 cents. To be had at this
office and from ail newsdealers.

The Motor of 19th Centnry

Can be used Any Place, to do Any
Work, and by Any Une. No Boiler!
No Fire! No Steam! No Ashes!
No Gauges! No Engineer! A per-
fectly safe Metor for all places and
purposes. Cost of operationabout one
cent an hour to each indicated horse
power. Kor circulars, etc., address

2to 40 H. P.

b= .
Reonomy, emmmy,  Charter Gas Engine Co,
Simplicity, Satety. P.O. Box 148, Sterling, Xil.

[

Usually STRAIGHTWAY

VALVES

are oPemted by a Wheel, but
the Hnndy has a [.ever, and is mere cem-
puct, simpler, cheaper, and consequently
better. his Valve is especially adapted
for low pressure steam, gas, eils, etc.

WRITE FOR CATALOGUE.

The Lunkenheimer Brass Mfg. Co.

15-17 E. 8th 8t., Cincinnati, O.
ARTIFICIAL INCUBATION.—A DE-

scription of the French process of raising chickens.

ll)x ures. Lontained in SOIENTIFIC AMERICAN
bUPPLEM%NT, No. 773, Price 10 cents. To be had at
this office and from all newsdealers.

? HINE TOOLS
]f'meinn athes, Planers, Shapers, Tur=
ret Lathes, ete. I Send for Catalogue,
The Hendey Machine Co. Torrington, Conn.

THE F 2

ACIDS AND ALKALIES.

RED'K CRANE CHEMICAL

ORT HILLS, N.J.-BOX 8lA- Co.

ZAPONS_BRUSH & 0IP. LACQUERS.VARNISH, SHELLACS BLACKS, BRILLIANT & DEAD.
JAPANS AR DRYING.ENAMELS,TRANSPARENT, FOR METAL AND WQ0QD.PROOF AGA\N

— WRITE FOR CATALOGUE .~

Hw.

ASBESTOS SECTION

A Non-Conducting Coverin

87 Maiden Lane, New York.

JOR NS’

_AI. PIPE GIIVERIHE.

for Steam and Hot Water Pipes, etc.
READILY ATTAC D OB REMOVED BY ANY ONE.

ASBEST OS BOILER COVERINGS.

Weareprepared to take contracts for applying Steam Pipe and Bailer Coverings in any part of the Umed States.
E. W. JOEXNS MA_N'UI‘.AC'I‘URIN Gr COMPANY,
SOLE MANUPAOTURRRS
H. W. Johns’ Asbestos Millbeard, Sheathings, Bullding l"oltl. Fire.Proof Psaints,
Liquld Paints, Asbestos Roofing, e

CHICIGO PHILADELPHIA. BOSTON.

G-EAR CUTTING

Allsizes from one-halfinch to five
- feet diameter and eight inch face.

Spur, Bevel, Mitre.

Write for Prices.
‘ ‘V Leland,

Faulconer & Norton Co.

DETROIT, MI1CH.

2nd &< MACHINERY &z

N.Y.Mach’y Depot, Bridge Store 16. Frankfort 8t., N.Y.

Experimental Science

Geo. M. Hopklns.

Interesting Experi-
ments in Every Branch
of Physics. Descriptiens
of Simple and Efficient
Apparatus, much of
which may be Made at
Home, Among Subjects
treated are Electricity in
all its Branches, Magnet-
ism, Heat, Light, Photo-
graphy, Microscopy. Op-
tical Illusions, Mechan-
ics, etc. A world of Valu-
able Infermation. A
Source of Rational
Amusement. A superb
work for Young and Old.
Illustrated Circulur and Tableef Contentssentfree.

740 PAGES. 680 ILLUSTRATIONS.
PRICE, by mail, postpaid, -

MUNN & CO., Publishers,
Office of THE SCIENTIFIC AMERICAN,

361 Broadway, New York.

$4.00.

AND FINE GRAY IR8N ALSO S

LEABLE ) CASTINGS FROM SPECIAL
S FINE TINN -
OMAS DEVLIN & CO & "L G Ao ey
- THOM e rich ave & AMERICAN ST PriLA
JENKINS BROS. VALVE
JENKINS BROS,, 71 John St., N. Y 105 Milk St,
Boston; 21 North 5th St., Phila: 54 Dearborn St., Chlcago.

STEEL
TERNS

B "o ’*N:‘\

361 Broadway,
New Yor

THE PHONOGRAPH.—A DETAILED
descrintion of the new and improved: form ot the pho-
nograph just brought out by Edison. With 8 engrav-
inge. Contained in SCIENTIFIO AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. To be bhad at this
office and from alil newsdealers.

Petroleum,

NO SKILLED ENGINEER.

The Shipman Automatic Steam Engine
STATIONARY AND MARINE.

Kerosene Oil, and Natural Gas Fuel.
1, 2, 4, 6, and 8 Horse Power,

Single.

8 and 22 Horse Power, Compound

For Elevating Water, Creameries, and all Manufacturing Purposes.

Y SHIPMAN ENCINE CO.,

210 Summer 8St.,, BOSTON

—JICUTLER DESK .

© 1891 SCIENTIFIC AMERICAN, INC.

QIS TRACUSE MALLEABLE (RONWORKS

W B BURNS PROPTF
SCIENTIFIC AMERICAN SUPPLE-

MEN1T. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10cents. Also to be had of newsdealers in all parts of
the country.

(tis Electric Elevator

ALSO—

Manufacmrers of the Standard [|j8!

Hydraulic Passenger and
Freight,Steam and Belt

ELEVATORS,

Otis Brothers & Co.,
38 Park Row, New York

LITTLE H

Has ecceutrm rotating, self-gripping jawa.
ich hold strongest when work-
ing hardest. The laiger the
% drill, the more powerful the
B leverage. All working parts
of best steel, hardened, The
i most powerful, accurate, und
durable chuck ‘in the m.lrket.

DNE.%A. NW U. . A,

NEW MAIL

New Grade, $100.

CUSHION TIRES and TANGENT
SPOKES.

Handsemest and Best Diamond
Safety. Send Jor Catalogue.

MANUFACTURERS,
WM. READ & SONS,
107 Washington St., Boston, Mass,

TIE

Scientific Qmerican

ESTABLISHED 1546.
The Most Popular Scientific Paperin the World

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

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains sixs
teen pages of useful information and a large number of
original engravines of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inveations, Novelties in Mechanics, Manutactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the SCIEN-
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 «ollars by the
publishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write fer 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
all letters and make all orders, drafts, etc., payable to

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

Scientific dmerican Supplement

This is a separate and distinct publication frem THE
BCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing 8 xteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
ly, 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, Geography, Archaeology, Astronomy,Chemistry
Electricity, Light, Heat. Mechanical Engineering,Steam
and RailwayEngineering,Mining. Ship Building, Marine
Engineering, Photography, Technology, Manufacturing
Industries, Sanitary Engineering, Agriculture, Horti-
cuiture, Domestic Economy, Biography, Medicine, etc. A
vast ameunt of fresh and valuable information obtain-
able in ne other publication.

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

Price fer the SUPPLEMENT feor the United States and
Canada,$5.00 4 year; orone copy of the SCIENTIFIC AMER-
ICAN und one copy of the SUPPLEMENT, both mailed for
one year for $7.00. Single copies, 10 cents. Address, and
remitby postal order, express money order, or check,

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

—0
* * *40
Building Geition,

THE SCIENTIFIC AMERICAN ARCHITECTS’AND BUILD-
ERS’ EDITION is issued monthly. $2.50 a year. Single
copies, 25 cents. Forty large quarto pages, equal to
about two hundred ordinary book pages; ferming a
large and splendid Magazine of Architecture, richly
adorned with elegant plates in colors, and with other tine
engravings; illustrating the most interesting examples
of modern architectural construction andallied subjects.

A special feature is the presentation in each number
of avariety of the latest and best plans for private resi-
dences, city and country, including those of very med-
erate cest 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 cheapnessof this magnificent work
have won forit the Largest Circulation of any Archi-
tectural publication in the world. Sold by all newsdeal-
ers. $2.50a year. Remit to

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

PRINTING INKS

The S(‘IENTIFIC AMERICAN is printed with CHAR.
ENEU JOHN SON CO.’S INK, Tenth and Lombard
8ts., Philadelphia, and 47 Rose 8t., opp. Duane, New York
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