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ORPINARY RATES.

Inside Page, each insertion, - 73 cents a line
Back Page, eachinsertion, - = $%$1.00 aline

BF~ For some classes of Advertisements, Special and
Higher rates are required.

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 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 earl
morning to appear in the follewing wee

SCIENTIFI(, AMILRICAN UPPLE-
MENT. An. de ired back number of th SCIENTIFIC
AMERICAN %1:1IwiitesT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
the country.
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OVERMAN WHEEL CO.
BOSTON. WASHINGTON., DOENVER. SAN FRANCISCO.

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

CHICAGO. NEW YORK, FHMILADELPHIA,
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KIJDAKS

Take one with You

to the World's Fair.
——

. They’re the only practical camera for the purpose.
No bulky glass plates—no troublesome holders—no
need of hunting up a dark room. With our special |
Columbian spools of film, containing 200 exposures
you can have your Kodak loaded before leaving
home and can then ‘‘press the button” as often as
you like, while at the Fair, without the necessity
of reloading.

Eastman Kodak Co.,

{ciet:(l‘ogfﬂ:, ' Rochester, N. Y.

COLD FORGED PRODUCT.

Fluted Tire Bolt\

Patented Nov. 11,189%0; Oct. 20, 1891.

IT Wil CONVINCE YOU oF OURABIILIT\/ TO SUPPLY,

TOI@T ?APER EOR LESS MONEY THAN IT CAN BE 0B-

They Buy
Columbia Bicycles.

Men who know 1 blcycles always buy Colum-
You know why! Columbias
stand by themselves — above all bicycles.

sasivie engravings.
published. Free

bias. Why?
Columbia Catalogue. 45 comiruh
The most exhaustive cycling muzalupie

at Columbia agencies. By mail for two two-cent stamps.
Pope Mfg. Co., Boston, New York, Chicago, Hartford.

: te find eut. It will hel
: on that trial balance.

erveus and mental strain.
Write for Pamphlet.

FELT & TARRANT MFG CO.

62-56 ILLINOIS ST., CHICAGO.

TlL.nl‘l IL|.i

MR. BOOKKEEPER;

do you know what the Comp-
% tometer is# 1t costs you nothing
: you out
t insures
- accuracy, is twice as rapid as the
est accountant and relieves all

in the rim and tire.
SIDE KNOB SCREWS
sAwsandLumhermeuto SAW ‘
GAS for heating and tempering Saws with
& CO. (lelled). Beaver Falls. Pa.
— Auybody can operate it.
L mn.loaus'q and Samples of \\ ork sent free u

CO0., 15+ E. L.lk(- St U lucu"u Branch

“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.

All type cleaned in Ten Seconds without Soiling the Hands.

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

Woe have 20 branch offices in the prim-ipn] gitins thronghnat the United states.

No one ever wrote I 000 Letters an Hour,

that is, unless they first wrote one and then copied the rest on an

EDISON MIMEOGRAPH

Invented by Thos. A. Edison. For DailyOffice Use i 111 dupllcatmg both handwriting and typewriting
¥imple—Compact - Cleanly—Ch:
on applleatmn Manufactured «:n1¥ by the
fﬁces, 47 Na.ssau St., N Y Clty. 11: ‘%0 F m;h

Easiest Running, and Nearly Silent.

Endorsed by over 90,000 users.

A, B DICK

nbUIVY L0y  PURS

Isstiffer and stronger than a common bolt. The Huted .
MACHINE SCREWS
STOVE BOLTS
F o R G E D THREADED WIRES
AMERICAN SCREW COMPANY, =
send usthelr full address for a copy of Em-
erson’s 0 Book of MA WM, new 1892 edi-
w e b
RIEDLER £NGINES o}l
.UMPING W7 g poSITHELY "ﬂr B

shank prevents the bolt from turning
LOCK CAP SCREWS
PROVIDENCE, R. I.
Wanted 50,000 Sawyers
tion. We are first to introduce NATURAL
prn[-l‘q Address b K N, SMITH
AN ANY OTHERS TEEWILMOT & HOBBS MFC. COMPANY

EMTSALLY SLL OIS lnr-,r HIT
FLLG ELJE FH'E P

HOT &ROLLED B!«NEI STHIP
3 ]

AIR COMPRESSORS  ueon thE marxer.

FGR EVIDENCE OF THIS FACT WRITE FOR PARTICULARS TO

FRASER & CHALLMERS |
L33 FULTON ST. W, CHIGCAGO, [LL.

“Wise men
change their nmunds someitmes.’
They accept new light; they
realize that there is an 1mproved
perfected, qulck=wmdmg Water-
bury watch; in coin-silver and
old, filled, cases. An entirely dif-
erent affair from the one laughed
at of old ; winding in five seconds;
surpassmg in styleand quality any-
thing deemed possible at the price;
elegant enough for any lady to
carry, and satisfying the accurate
business man, Far superior to any
cheap Swiss watch; with closer and
more uniform adjustment.

Your jeweler keeps this watch in
many different styles, aboy's
watch included; all stem-
winders. 34 to $1s.

ATENTS!

MERSUY. MUONN & CO,, in connection
with the publication of tfle SCIENTIFIC
AMuicAN, continue to examine improve-
menty, and to uct as Solicitors of Patente
for Inventors. H

1n this line of business they have had forty-fire mars X
exnerience, and Now have wnequaled facilities for the :

LARGE CONTRACTS SOLICITED FOR AUTOMATIC, uuvv & DIFFICULT SHEET METAL
BLANKED, STAMPED & DRAWN WORK, TUBES &c. MCKEL & BRASS PLATING,

TINNING.JAPANNING & DIE MAKING. BRIDGEPORT, CONN.

AE[NTS“’W“’ ron FINE TOOLS W ey sy,
i CCOHBESLY & GOl

CATALCGLE
CHICAGG, ILLU.S:A .~

AND AGENCY.

——

M F 87 MAIDEN LANE,
NEW YORK,
R cinoasn, munzum, oo

Al Prlce

Gold andSnlverWamlles, Bz elau,
Tricycles, Guns and Pistols, Carts,
Buggies, Wagons, Carriages Snfes
Hlu s, Hnrness, Cart Tops,skidu,

Sewing Machines, Accordeons, rymu, Pianos, Cider Dills,
Cash Drawers, Feed DMills, Stoves, Kettles, Bone Blills,
Letter Presses, Jack Screws, Trucks, Anvils,  HayCutters,
Press Stands, Copy Books, Vises, Drills, Road Plows,

Jawn Blowers,

Coffee Mills, Lathes, Benders, DumpCarts,
Corn Shellers,

Hand Carts, Forges. Scrapers,Wire Fence,

Fanning Mills, Wringers, ~ Engines, Saws, eel Sinks,

Grain Dumps, Crow Bars, Boilers, 'I'ools, Bit Braces

Hay, Stock, Elevator, Railroad, Platform and Counter S(ALEg
Send for free Catalogue and see how to save Money,

151 Bo. Jefferson 5t., CHICAGO 8CALE CO., Chicago,Ilb

PATENT JACKET KETTLES e

Plain or Porcelain Lined. |
Tested to 100 1b. pressure Send for Lists.
OWS-SAVERY CO
S. F‘mut & Reed Streets, Phlladelphia. Pa._

Wt L l_'. ‘H K

" 'wm i, and by any one.
; No Fire!

neer! A perfec

W

.-———=" : er. For circulars, etc., addre

CHARTER GAS ENGINE CO»
P.0O.B

wr  RELIABILITY,
PLICITY, SAPETY.

Motor of 19" Gentury

Can be used any place,to do an¥y
No Boil-
s No Steam! No
I Ashes' No Gau%es' No Engi.
ly safe Motor

forall placesand purposes. (Cost
(B of operation about one cent an
= h_) hour to each indicated horse pow-

Box 145, Sterling, Ill.

preparation of Patent Drawings, Specifications, and the

vrusecation of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs. Munn
& Co. algo attend to the preparation of Caveats, Copy-
~izhts for Books, Labels, Reissues, Assignments, and -
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
nless, On very reasonable terms.

A pamphlet gent free of charge, on application, con-
tdining full informa ion about Patents and how to giru-
cure 1hew; directions concerning Labels, {opryeigits,
Designs, Patents, Appeals, Reissues, Infringements
Assignments, Re]ecte Cages.  Hints on the sale of
Patents, ete.

‘We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showmg the cost and method of securing

Electric Mine Locomotives,

Patents in all the principal countries of the world. 44 Broad Street............coceeee crveennnnnn. New York. 620 Atlantic Avenue....... .cooeevvnnn.... Boston, Mass.
MUNN & CO., Solicitors of Patents, 173 and 175_Adams Street ... Chicago, 111, l 509 Arch Street........ ...Philadelphia, Pa.
361 Broadway, New York Fifth and Race Streets, . Cincimatl, 0, © 4(11 407 Slbleg Street.. .. 8t. Pau, Minn.
’ o | Fguituble Building............oc0eeenn. Atlanta, Ga. Street N w.. . ,Wa.shmgton, D. C.
BRANCH OFFICES.—Nos. 622 and 624 F Street, Pa- 1.: Flral §trevt.... .. coiveiee ceennnn, San Francisco, Cal. Maso ic Temple . ...........oo... o el ver, Colo.

cific Building, near 7th Street, Washiogton, D. C.

ELECTRICAL > MINING > MACHINERY

Electric Drills, Electric Goal Cutters,
Electric Pumps, Electric Hoists.
WE ARE THE ONLY HOUSE IN THIS COUNTRY FURNISHING ELECTRICAL MINING MACHINERY

GENERAL ELECTRIC COMPANY,
DISTRICT OFFICES:

business outslde the U. 8. transacted by Thomson-Houston Inberuauoua.l Electric Co. 44 Broad st New York

© 1893 SCIENTIFIC AMERICAN, INC.
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- 8. $25
12~ $50

| 16~ $100

AERMOTORS

ALL STEEL

GALVANIZED

PUMPING OR GEARED SAME PRICE.

For the benefit of the punlic, the Aermotor
Company declares a dividend and makes the
above prices as o a means of dis-

tributing it. These prices
will be con- tinued  only
until its n surplus
earnings § are suf-
ficiently worked
off. Merit as

prospered, 4 and a
very smali ' ?ro‘ﬁt on a very
great number cf outfits has

given the Aer-
4 acres of land in
turing center of
very many, acres
the best equip-

L motor Company
R the best manufac-
Chicago,with many
of floor space and
ment of machinery,
for the purpose, in existence. The
Aermotor Co. «Il feels, in this crown-
ing Columbian W y m.n. it can afford to be
generous. We will #hip frims Chicago to any
one anywhere at tiu: al:ove prices.

THE AERMOTOR COM-PANY,
12th and Rockwell Sts., CHICAGO.

e Amerioan Bell Tele h i Gum )
125 MILK ST., BDSTI]N, MASS.

This Company owns the Letters Patent
No. 186,787, granted to Alexander Graham
Bell, January 30, 1877, the scope of which
has been defined by the Supreme Court of

. i i the United States in the following terms:
| **The patent itself is for the mechan-

ical structure of an electric telephone to
"be used to produce the electrical action
on which the first patent rests. The third

1 claim is for the use in sugh instruments

of a diaphragm, made of a plate of iron
or steel, or other material capable of in-
ductive action; the fifth, of a permanent
, magnet constructed as described, with a
coil upon the end or ends nearest the
plate; the sixth, of a sounding box as de-
scribed; the seventh, of a speaking or
hearing tube as deseribed for conveying
the sounds; and the eighth, of a perma-
|nent magnet and plate combined. The
rclaim is not for these several things in
‘and of themselves, but for an electric tel-
ephone in the construetlon of which these
things or any of them are used.”

This Company also owns Letters Pa-
|tent No. 463,569, granted to Emile Ber-
"liner, November 17, 1891, for a Combined
Telegraph and Telephone; and controls
Letters Patent No. 474,231, granted to
Thomas A. Kdison, May 3, 1892, for a
Speaking Telegraph, which cover funda-
mental inventions and embrace all forms
of microphone transmitters and of car-
bon telephones.

THE PREMIER CAMER.A.'

IS THE BEST IN MARKET.
Simple of Manipulation.
Plates or Films are used.
The Shutter is always set,

PRICE $18.00.

Send for Catalogue and copy of Modern Photography.
WE MAKE ALL KINDS OF CAMERAS.

ROCHESTER OPTICAL COMPANY,

14 S. Water St.,, ROCHESTER, N. Y.

PRINTING INKS.

The: ACLENTIFIC AMERICAN la |r-1r|t,vd with CHAH,
ENEL JOHN20N & 008 INK, Tenth and Taommvard
Gis, Phl]aaelphlu. god 47 Rose it .upp. Iraane, New York
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