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“Wovertis ememnts.

Inside Page, each insertion - - 73 cents a line
Rack Page, each insertion -« - - - $1.00 a line
The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and i8 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 as Thureday
morning to appear in the following week’s issue.
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\ CTALUGU |

e
OVERMAN WHEEL CO.

MOSTON. WASHINGTON, DENVER, SAN FRANCISCO.

A.G.SPALDING & BROS., Spaclal Agents,

CHICAGO. MNEW YORX, FHILADELFPHIA,

DO U SsSEEREIRX POWER?
W ecan supply it with the

Mntur nl {he 19th [}ﬂntm‘v

70 horse power.
=l Cost nbout one cent an hour to
=1 ]yeach indicated horse power.

J ¢ In werth, not size, murameues.”
What others think of meisstated

in catalogue.
CHARTER GAS ENGINE CO.
Box 148, Sterling. I1l. |

o0 AMmIcAnnamaLmunn 0

95 MILK ST., BOSTON, MASS.

!

|

This Company owns the Letters Patent

granted to Alexander Graham Bell, March |-

Tth, 1876, No. 174,465, and January 380th,
1877, No. 186,787.

The transmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the right secured to this Cuompany ,
by the above patents, and renders each
individual user of telephones not furnish-'
ed by it or its licensees responsible for such :
unlawful uvse, and all the consequences
thereof, and liable to suit therefor,

The new quick-winding W a-
terbury watch has a jeweled
movement and is cased in |
coin-silver, and gold filled
cases.

American machinery and
brains have added beauty
and elegance toa watch that
was always noted as a

Good time=keeper.
It is still a low-priced watch.

No cheap Swiss watch—
made by the foreign labor
system—can compare with
lt‘w Jeweler sells it.

ATENTS'-

MEESEHE, MITNN & CO. in connection :
wlil ihe publication of the SCIENTIFIC |
Amrnicax, continue to examine improve-
wments, and to uct as Solicitors of Patents
for Inventors.

In this line of business they have had forty-fire years
experience, and now have wnequiled facilities for the
preparation of Patent Drawings, Specifications, and the
gmsecut\on of Applications for Patents in the United

tates, Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assxgnment
Reports on Infnngements of Patents. All busmess m-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.
pamphict sent free of charge, on application, con

ull information about I"u.l entd and how o

Tﬂium

cure them i dlrectlons concerning Labels, Ctupyrig t=.

Designs, Fatents, Fi’r].]ﬁ Reigsues, lufr‘lngi’m(-utu ‘
Assignments, Re]vc.te Cases. Hints on the sale uf
Patents, etc.

We also send, free of charge, a Synopsis of Foreign Pa- \
tent Laws, showing the cost and method of securing
Patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents.
361 Broadway, New York. |

BRANCH OFFICES.—No. 622 and 64 F Street Pa- k
cific Building mear 7th Street, Washington, D, C |

'LIFE OF AN ANT—BY E. A. BUT-

The 1892 Model RemlﬂgtOn
Typewriter

and Durability of Construction, is

TNEQUALED.
SEND FOR CATALOGUE.

WYCKOFF SEAMANS & BENEDICT 327 Broadway, N. Y

I((lDAI(S

“Improvement the order of the age.”

‘THE SMITH PREMIER TYPEWRITEH

Regular

“Junior 1 4 styles and sizes

Foldlng for the season of

‘Daylight 1892,

Ordlnary $6.00 to $65.00.
Latest improvements, registers for ex-

posures ; glass plate attachments ; daylight
loading, etc., etc. Send for catalogue,

THE EASTMAN COMPANY,
ROCHESTER, N. Y.

Important lmpru vements.

The Most Dumble in Align:
Easiest Runninz and Most Silent.
All 1y cleaned in 10 seconds without 8oiling

LIND fop

N, [ CATAL :

..-\17 \&\\Y.S\ :
%

Send for Cniniogue,

ler. An entertaining paper on the life of an ant from
he egg to the mature state. With an account of the
curious habits of these insects. With 4 illustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No
837. Pricel®cents. To be had at this office and from
all newsdealers.

- IMPRGVEMENTE PATCMTED 18B0 IN THE U, 5., CANADA AND CURGPE.
F IRE-PHOOF. Easily applied by anyone. SendforSamples and Descriptive Price List.

H. W. JOHNS MANUFACTURINC COMPANY,

H. W. Johns’ Asbestos Fire and Water-Proof Sheathing, Building Felt, Steam Packings
Boiler Coverings, Liquid Paints, Roof Paints, Roof Cement. Fire-Proof Paints, etc.

87 MAIDEN LANE, NEW YORK,
CH CAGO, PHILADELPHIA, BOSTON, ATLANTA, LONDON.

ELECTRIO POWER APPARATUS,

FOR EVERY VARIETY OF MECHANIOAL WORK.
SAFE, SURE, RELIABLE.

ESTIMATLES FURNISHED. SEND FOR CATALOGUES.

THOMSON-HOUSTON MOTOR CO.,
620 ATLANTIC AVENUE, BOSTON, MASS.

Contractors’ Mac:hmery"!Fﬁ@m}gg Sﬂ gﬁn

Of every description in stock.
ENGINES, BOILERS, BRICK oy

“SEWEDIBEIT -
WITHQUT SEAM.

PLANTS, AND ROLLING MILL
g MACHINERY.

JERSEY CITY,

- , SEPAhMEB
p Thomas Carling’ Sons CAN“ A E“"EEN
ALLEGHENY, ; DUES!NOT&STRETCH'
i Fuur-Dru ‘Hoisting Engme PA. = e
pisiad MAI 5 BV

PATENT JACKET KETTLES

Plain or Porcelain Lined.

Tested Lo 100 lb pressure Send for Lists. N
WS-8A i

S. Front & Ri'!'{l Streets, Phlladelphla,Pa. b

OIL or GREASE:?

Whichever you prefer, we can
supply you with the most mo-

dern, efficient and economical
Cups. It will pay you to inves-
tigateour nutmerous akylea. Why
ot Bend for our calalogue of
Valves, Lnbncators, il and
Grease Cups, etc., and be con-
vincedthatwe nre'headqua.rters
Any dealer can supply you with
“Lunkenheimer” goods. Mention the
The Lunkenheimer Brass Mfg. Co.,
Cincinnati, Oth U.S. A,

GAS OR GASOLINE FOR FUEL.

' NO BOIIL.ER.

NO FIKE. NO
NO ENGINEER.

DANGER.

Helentihe,

from small battery.
You turn the Switch,
Engine does the vest.
Regan Vapor Statxonary
Engines, 1to 12 H. P.
Regan Vapor Puna]f
gines, 350 to 10,000 rall
pacity.

A -

—MANUFACTURED BY—

"THOMAS KANE & CO.,
CHICAGO, ILL.
IF™Send stamp for catalogue *V.”

EDISON
‘GENERAL ELECTRIC CO.

INCANDESCENT AND ARC LICHT PLANTS.
Stationary and Railway Motors.—Lamps.—Safety Devices.

DISTRICT OFFICES.

Eanadmn ..Edison Bulldlng,"l’lABny 8t ., Toronto, Can. | Pacific Coast .REdison B’lding, 112 Bush 8t., 8. Fran, Cal.
entgﬂ """""" disen Bu&ﬂdl (%rtgggg C)ﬁggﬂg.olrlllc Pacitic Northwest . . . Fleischner Building, Portland, Ore.
New England .. Otis St., Boston. Mass.

Rocky Mountain ..Masonic Building, Denver, Colo.

Fdison Bundlmz, RBroad Street, New York
34 Victoria Street, Westminster London, S.W., England.

Mexican and South American Department...
Furopean Oftice

© 1892 SCIENTIFIC AMERICAN, INC.

For Ease and Convenience of Operation, Simplicity of Design | mandook

" Wm. Read & Sons, 107 Wask'ton 8t. Boston,Mass

|

he Essentml F‘entures greatly perfected |

'BOX TOOL POST WRENCHES,|

Drop Forged from Bar SNteel.

Cushinn ’l‘l‘r(-u l‘u'u:i.ut Hpies
i With Pneumatic Tires, $120

Also 8135 and 8150 patterns,
* Lady’s pattern .. ..$100
oy's New Mail. . 60

omest and best Diamond
Safety. Send for Gatalaque
and Secend-Hand Li:

WEBER QAS AND GASOLINE ENQINE

Simplest .1nd most economical
engines on earth.

Fully Guaranteed.

A boy starts it, requires only a
few minutes’ attention a day.

catalogue. Address Drawer 200,

Weber Ges Engine Works,

KANSAS CITY, MO.

‘ 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
paperis published weekly. Every number contains 8ix-

the hands ‘ teen pages of useful information and a largenumber of
The €mith Premier Tybewriter Co., Syracuse, N, Yo U, S. A, | original engravings of new inventions and discoveries,
, .F=

i 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 “ubscription.—One copy of the SCIEN-

: T1¥1¢ AMERICAN will be sent for one year—52 numbers—
- postage prepaid, to any subscriber in the United States,

ELECTRO VAPOR ENGINE.

Engine operated by 8park | geglers.

ing En- : Y
ons ca- |

Canada, or Mexico, on receipt of three dollars by the
publishers; 8ix months, $1.50; three months, $1.00.

Clubs.—8pecial 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
all letters and make all orders. drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.

THE

Scientific Qmevican  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 foreign papers
and accompanied with translated descript;pns THE
SCIENTIFIC AMERICAN SUPPLEMENT i§ published week-
ly, and includes a 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, Archeeology, Astronomy Chemis-
i try, Electricity, Light, Heat, Mechanical Engingering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
| Horticulture, Domestic Economy, Biography, Medicine,
l etc. A vast amount of fresh 1d valuable information
" obtainable in no other publication.

The mest important Engineering 1 erks, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
| Canada, 85.00 a year; or one copy of the SCIENTIFIC AM-
' ERICAN and one copy of the SUPPLEMENT, both mailed

for one year for $7.00. Single copies,10 cents. Address and
remit by postal order, express money order, or cheeck,
MUNN & CO., 361 Broadway, New York.

Building  Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS AND
BUILDERS’ EDITION is 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 celors, and with other fine
- engravings; illustrating the most interesting examples
of modern architectural constructionand 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 moreexpensive. Drawingsin
| perspective and in color are given, together with ful)
* Plans, Specifications, Sheets of Details, Estimates, etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all news-
$2.50 a year. Remit to

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

. I

L ] ] =]
I Cycling !

r \
1 Reason. ;
L ]

L o o bt
I Columbias are the finest 1
I bieycles because there i
1 are no other bieyeles so i
T fine. '
- All about Columbias in Book about

e Columbias, free on application<a aqy.Co-

T lumbia agent, or sent by mail for two~

a two-cent stamps. Pope Mfg. Co., 221

T Columbus Ave., Boston. .

The SCIENTIFIC AMFR(CAN 1s printed with CHAS,
ENEU JOHNSON & CO.'S , Tenth and Lombard
8ta., Philadelphia, and 47 Rose S? 'opp. Duane, New York
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