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Scientific duevican,

“Wovertisements.

Inside Page, each insertion - - 23 cents a line
Back P’age, 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 is set in agate ty: Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Adverhsemems must be
received at Publication @ffice as i as Thursday
morning to appear in the following week’s issue.

OVERMAN WHEEL COo.

SOSTON, WASHINGTON, DENVER. SAN FRANCIBCO.

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

ENICADD., NEW YOAK. PHILADCLPHLA,

“Sour Pointed” Wood Screws,

Aug. 19, Oct. 21, 1890; April 7, May 12, 1891;
July 19, 1892,

Its Advantages are :

1. Stronger than a common screw.

2. Uniform and wide slot.

3. Requires the use of but one bit in hard
wood.

4. Inserted easier.

5. Centralized point.

6. Superior holding power.

7. The screw being Cold Forged. instead

of Cult, leaves on its entire surface a
metallic skin.

8" Send for samples to

AMERICAN SCREW CO.

PROVIDENCE, R. I.

)wm‘ CRUSHE
BALLAST*0Rg BR{IEE,AK{E
ot 24T RASERGGHALMERS

133 FULTON ST.
W.OHICAGD 111 .
2. 2 WALL ST.NEW YDRYK

F?° Moention the SCIENT MERICAN,

EADQUARTERS FOR LOW PRICES!

SCALESOFEVERY -VARIETY.
A 1 m Artlcles I.en tlu.n Wholesale Prices.
Sleighs, Harness, Safes,
Bewhlg iluhhles, Blneksm iths” ’l'oolo, Bone Mills, Feed ]!HII-,
Cider Mills, Corn Shellerl, Feed Cntters, Lavm Mowers,
Land Rollers, Road Plows, Dump Carts, Steel 8crapers, Sinks,
Fanning Miils, Stnves, Kettlen, Jaek Screws, Hand Carts, Wire
Feneo, letter Presses, Coffee and Spir: Mills, Guns, Plstoll,
meyeln, Tryelel Cash Drewers, (' |I‘llt{’5 Wringers, Meat C_op-
pers, Trurks, Lathcy, Engines, ‘Vatrhﬂ, Organs, Pianos, Ete.
Send for free Catalogne and see how to save Money,

151 8. Jeflerson 8t., CHICAGO BCALE CO., Chicago, Ill.

If you want the most Uperfeet SLIDE TOP GLASS
OIL CUP ever put on the market, try
Lunkenheimer’s Pioneer Oil Cup,
} and you make no mistake. It has now
been on the market for over ten years, and
is to-day more popular than ever. If inter-
ested, send for catalogue describi th
above and numerous other specialti
interest to steam users.
ENTIFIC_AMERICAN.
HEIMER COMPANY, BSuccessor to
The Lunkenheimer Brass Mfg, Co.
CINCINNATI. OHIO, U.S. A

IS WANTED .- FINE TOOLS :vmvsnw

A.

ot

amoae C.H.BESLY & 00
ANDAGENCY. " CHICAGO, ILL.ULSA.—

SC‘IENTIFIL 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 parts of
the country.

! 87 MAIDEN LANKE,
NEFW YOLK.
ram, u.umnu, L

MESSRS. MUNN & CO in connection

with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
mrnts, and to uct as Solicitors of Patents
for Inventors.

1In this line of business they have had forty-five years
experience, and_now have unequaled facilities for the
preparation of Patent Drawiugs, Specifications, atx}di%hd

nite

States, Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the prtf&aration of Caveats, Copy-
righta for Books, Labels, issues, Assinnmenis and
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-

prusecution of Applications for Patents in the

B u s at A D licat
41§ ree of charge, on application, con-
taining fall Mformation abosy Paients and how t0 pr

cure them; dh-ections concerning Labels, Copyri Il’ns,
Designs, Patents, e&)enls, Reugmes, Infﬁnggmint
%ﬁggﬁs. Rejected Cases. Hints on the sale Of
te%vte ﬁllsg :elslﬁlo ‘::!eleg of cguryeia Syanopstxg of Fgrelim Pa~
5 cost and metbod of secur!
Patents in all the countries of the worldfm e
MUNN & CO.; Solicitors of Patents,
361 Broadway, New York.
BRANCH OFFICES.—No. 622 and 624 F Street. Pas
cific Building mear 7th Street, Washington, D,

_+ GAS OR GASOLINE FOR FUEL.

Patented May 10, July 19, 1887; Oct. 29, 1889 ; ;

[JaNUARY 14, 1893.

PROMOTION OF NAVAL ENGIN-

eers.—A series of questions from the mnew United
| States Navy regulation circular, which will prove of in-
. terest to steam engineers generally. Contained in_8ci-
ENTIFIC AMERICAN SUPPLEMENT, No. 871. Price
‘110 e(lants. To be had at this office and from all news-
ealers.

ELECTRO VAPOR ENGINE.

The Latest, Cheapest, and Best.

Motley’s Adjustahle Sash Holder.

Patented Dec. 13, 1892.
F'OR WINDOWS

in Dwellings, Cars, Steamboats, Carriages, etc. Also
for Window Screens, 8liding Blinds, etc. Agents want-
ed everywhere. §¥ Send for Descriptive Circular.
PETER MOTLLEY,

NO BOI1LER. NO FIRE. NO DANGER.

NO ENGINEER.

Engine operated by spark
from small battery.
You_turn the Switch,
Engine does the rest.
» _ Regan Vapor Stauonary
Engines, 1to 12
Regan Vapor Pum ing En-
gines. 350 to 10,000 gallons ca-~
pacity.

—MANUFACTURED BY—

THOMAS KANE & CO.,
CHICACO, ILL.
¢F"Send stamp for catnuomw “yr

Is the best ready

THE
INTERNATIONAL

reference cyclopzdia in the English language;

Is the most convenient in arrangement;

Is the latest in facts and statistics;

Is

” no index needed.

| Béeklets describing its

special features are val-
uable because contain-

ing brief outlines of

contemporaneous History, Politics, Biography, Education, Theology, etc.

They are mailed free to any address by the publishers,

;DUDD, MEAD & COMPANY, 19th St., bet. Broadway & Fifth Ave., New York.

RIbE ITS MANUFACTURE —BY H.

B. Proctor. Description of the different systems of rice
milling in Furope, showing the order of the processes,
with a brief account of the principal machines used to
operate on thegrain. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 862. Price 10 cents. 'To be

had at this office and from all newsdealers.

KODAKS

For Snap-Shots Out-Doors,

BAS = GASOLINE ENGINES

STATIONAHY and PORTABLE. All Sizes.

Dwarfs in Size, but
Giants in Strength

I.xpenee one cent an
hour per horse power
anrl reéguires but little
attention i run them.
l-, very Engine
aaranteed. Full
articul arsfree hy mail
ention this paper

Foor Time E In-Doors, - - VAN DUZEN
e rsanin ot ichs,  GAS % GASOLINE ENGINE CO. Cincinnali 0.
The Junior &5 the most gompece  ALUMINUM: ITS USES AND AP-

Addenbrooke. _Contained _in SCIE!\T(F[C AMERICAN
SUPPLEMENT. No. 859, Price 10 cents. To be had at
this oﬂice and from all newsdealers.

' WooDEN TAN

LAnss WATER Tm!‘(.s

adapted to hand or tripod
N KOdakS ® _use. Can be used with l?oll

films or glass plates. Fitted with focusing index
and counter for exposures.

$40 and $50.

FOR R.l«n AaaDt

; Send Far ) EASTMAN KODAK CO ARTIEAL WE ex
Send For | s o e ows 21ovitRs LLO L ce
iﬂ-ﬂlﬂ!ﬂx“e- ! Rochester, N. Y. i r: : ";T;“;:N MTAU:;« 57. Lalf? ';LL"TE.EE Kor

“IMPROVEMENT THE ORDER OF THE AGE.”

The Smith Premier Typewriter

Embodies the most Progressive Mechanical Principles.
All the Essential Features Greatly Perfected.
Perfect and Permanent Alignment.
Easiest Running, and Nearly Silent.
All type cleaned in Ten Seconds without 8oiling the Hands.

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A.

W e have 20 branch offices in the principal cities th roughout the United States.

'auﬁr’qmvo SOf rrias

: EDISON INCANDESCENT LAMP.

IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE.
All others infringe the Edison Patents, and nre counterfeits,

THE RICHT OF THE EDISON COMPANY TO AN INJUNCTION ACAINST
INFRINCERS HAS BEEN DETERMINED BY THE U. 8. CIRCUIT COURT OF
APPEALS. COPIES OF DECISIONS SENT ON APPLICATION,

GENERAIL ELECTRIC COMPAINY.
. BRANCE OFFICHS:

44 Broad Street..... New York. | 620 Atlantic A .

173 and 1756 Adams § .Chicago, 111, | 509 Arc ?‘nsxc v?.l!‘.l.e

264 West Fourth Street. .- Cincinnati, O. | 401-407 Sibley Street

Gould Bullding Dta, Ga. | 1333 F Streef N. W...
15 First Street .......... ."""San ¥Francieco. Cal, | Masonic Tempie .

Allhusiness outside the United States transacted by Thomson-Houston lnwmtionnl Co. 44 Broul 8t., New York.

© 1893 SCIENTIFIC AMERICAN, INC.

50 S. Broad §t., Phila, .

CYCLOPADIA

0.‘ The
| ENRE

THEANERCANBELL LR IE O

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and Japuary 380tb,
1877, No. 186,787.

The transmission of Speech hy 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 or its licensees responsible for such
unlawful use, and all the consequences
thereof and hable to suit therefor.

CAN BE USED ANY PLACE TO DOANY
WORK ANO BY ANY ONE.NO BOILER ||
NO FIRE! NO STEAM!

NO ASHES]
NO GAUGES!NO ENGINEERLA PERFECT.
LY SAFE MOTOR FOR ALL PLACES
AND PURPOSES. COST OF OPERATION
ABOUT ONE CENT AN HOUR TO EACH
INDICATED HORSE POWER .FOR CIRCULARS

v, ET¢, ABDRESS (HARTER GASENCINE (o

.Box,148. STERLING 111,

ECONOMY, RELIABIL
SIMPLICITY, SAFETY.

1

THE COPYING PAD—HOW TO MAKE
and how to use; with an engraving. Practical directions
how to regare ‘the gelatine pad, and also the aniline ink

by whi e ooples aremade, how to apply the written
létter t0 the pad, how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
43%. Pricel0cents. For sale at this office and by all
newsdealers in all parts of the country.

PATENT JACKET KETTLES

Plain or Porcelain Lined.

Tested to 100 lb presgure Send for Lists.
WS-SAVERY CO.,

S. Front & Reed Streets, Phlla,delphla. Pa.

TE B

ESTABLISHED 1846.

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly—52 Numbers a Year,

This widely circvlated and splendidly illustrated

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 FEngineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi.
tecture, Agriculture, Horticulture, Natural History,
ete. Complete list of patents each week.

| Terms of Subscription.—One copy of the SCIEN-
| r1¥1C AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, onreceipt of three dollars by the
 publishers; six months, $1.50; three months, $1.00.

Clubs.—S8pecial 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 gges 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

- Scientitic dmericanw  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but 18 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 descriptions. ‘THE
SCIENTIFIC AMERICAN SUPPLEMENTispublishedweek-
1y, 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-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

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

Price for the SUPPLEMENT forthe United States and
Canada, $5.00 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,10cents. Address and
remit by postal order, express money order, or check,

MUNN & CO., 361 Broadway, New Yorl,

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
i 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 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-
i 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, Gheets of Details, Estimates. etc.

The elegance and cheapness of this magnificent work
have won for 1t the Largest Circulation of any
Architectural publication in the world. Sold by all news-
dealers. $2.50 a year. Remit to

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

» PRINTING INKS.

BCIENTIFIC AMERICAN 18 printed with CHAB,
JOHNBON & CO.'® INK, Tenth and Limbard

Bts., Pbiladelphia, and 47 Rosa ut., opp. [fusne, New York
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