“Movertisements.

ORDINARY RATES.

Inside Page, each insertion, = 7?3 cents a line
Back Page, each insertion, - «~ $1 00 a line

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

The above are charges per ate line —about e ng
words per line. This notice shows the width ofthe 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 as Thursday
morning to appear in the following week’s issue.

© COLD FORGED PRODUCT

Fluted Tire Bolt

Patented Nov. 11,1890; Oct. 20, 1891

18 stiffer and stronger than a common bolt. The fluted
shank prevents the bolt from turning
MACHINE SCREWS
STOVE BOLTS
LOCK CAP SCREWS
F o R G ED THREADED WIRES
AMERICAN SCREW COMPANY,
___ PROVIDENCE, R. 1.
MANUFACTURRED BY
WILLIAMS BROTHERS,
ITHACA, N. V.,
deep or shallow wells,
w1th steam or horse
power.
P Cataloguoe.
ADDOERH
Williams Brothers

in the rim and tire.
COoLD
SIDE KNOB SCREWS
@ WELL DRILLING MACHINERY,
Mounted and on Sills, for
Send for
ITHACA, N. ¥,

KODAKS

The Columbus Model Folding Kodaks com-
bine the desirable features of a complete view
camera with the compactness of a Kodak.

Recent Improvements include the iris dia-
phragm shutter with pneumatic release, dauble
swing back and sliding front. Can be used with
long focus or wide angle lenses.

Easily adapted to stereoscopicwork. Made
in three sizes: 4x5, sx 7 and 6} x 8.

EASTMAN KODAK CO.

Send for Rochester, N. Y.

Cutadvgue.

E 30 CORTL GIASGOW SCOTLING.

sﬁ%& STEAN BUILE

RECENTLY PUBLISHED.

Our new catalogue containing over 100 es, includ-
ing works on more than fifty different suhjects. Wi 11 be
mailed sree to any address on application.

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

GASOLINE ENGINES,

Stationary & Portable

ALL 81ZES,
Dwarfs In size and
Giants in Strength.
Costs only 10 cents a Day
f per H. P. to run them, &
scarcely any attention.
EVERY ENCIRE GUARANTZRD
‘Write for iculars
and testimonials.
g THE VANDUZEN GAS &
it GASOLINE ENGINE CO.
CINN

ATI, O.

CIT¥
l[antion this pnper when ¥oOu Write.

ATENTS'

MESSRS. MUNN & in connection
with the publication of tﬁe SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and 'to act as Solicitors of Patente
for Inventors,

1n this line of business they have had forty-fire vears
experience, and now have wunequaied fdcilities for the
preparation of Patent Drawings, Specifications,’and the
orosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs. Munn
& GCo. also attend to the pri I{sration of Caveats Oopy-
richts for Books, Labels, Reissues, Assignmen:
Reports on Infringements of Patents. A ]businessin-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pam&hlet sent free of charge, on application, con-
taini 11 information abont Patents and how to pro-
cure t directions concerning
Designs, Ism;ents Appeals, Reisgsues, Infringements,
Assignments, Rejected Cases. ints on the sale of
Patents, et:

‘We also send, freeof charge, a Synopsis of Foretgn Pa-
tent Laws, 8 owin ‘the cost and met of securing
Patents inall the principal eountnes of the worid.

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

BRANCH OFFICES. Noo.mandmli‘s Pa-
cific Building, near 7th Street, Washiugton. D.

Seientific Jmerican,

| AuGusT 12, 1893.

A —

W. L. DOUGLAS
$3 SHOE «--i=i...

Best Calf Shoe in the World for the Price,

‘W. L. Douglas’ name and price is stamped on the bottomn before they
leave the factory to protect you against high prices, Dealers who make
the price on unstamped shoés to suit themselves,charge from $4 to $5 for
shoes of the same quality as W. L. Douglas $3.00 Shoe. It you wish
to get the best shoes in quality for your money it will pay you to examine
‘W. L. Douglas Shoes when next in need. ~ Sent hy mail, Postage
Free, when shoe dealers cannot supply you. Send for catalogue with
full instructions how to order by mail,

‘W.L. DOUGLAS, Box 551, Brockton, Ma8s.

T The good results of

tion tell the story of the
CYCLISTS yo

LIKE honest old Columbias

n"]-‘] Bl s where are our best ad-
vertisements. They ac-

popularity of our bicy-
4 cles.

our methods of construc-

excellence of Columbias.
The well-preserved and

that are to be seen every-

countfor the exceptional

Ptiet—

Bofton, Chicago,

eshauld Inepeet tha haudsome
Hegisters, Sunehine Hecorders,

Anemy.meters, and other Mete- . \ 1
orolokios] ap sarafus un wxhibit _.fm' x eArg'heiglo Fl‘%x(')e(!}mi‘lgsslteﬁgﬂm‘lv?
}n anﬂhr\r n urrcau 1[};‘:[}'](1(},“& k- AV Fresidiy perfec%ly e Motor
rom Jullen TiCR er.

L Baitimore, Md. 1.9, A who tague. for all places and purposes. (ost

n] w0 ma‘rnf‘ur't,ure:s Hehu ruphq
four 17.5. Army and Btate \{ liting.

[ ]
POPE TFG. CO.,New York, Hartford. AE “Ts WAm ,ﬁ-:fmgToDlSm EVTRYS}op.

oot C.H.BESLY & CO.

AND AGENLY. CHICAGO, ILL.LLS.A.—

MtoWH L ’““‘ Motor of I9“‘Gent"rY

- y % Can be used any piace, to do anu
Write . 1work, and by any one. No B

of operation about onecent an
hour to eachindicated horse pe-
er. For circulars, etc.. address

k

ENB'NE BOILERS & MACHINE TODL.S,
1 Comnplete putfita furninbed. Nend for 'p’r"
] aml,'i.‘l]p eatalugie, W. I DAYIH, Ruchester, N. Y

The Amerioan Dol Teenhone Company

125 MILK 8T., BOSTON, 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
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
claim is for the use in such 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 deseribed, with a
coil upon the end or ends nearest the
plate; the sixth, of a sounding box as de-

*seribed; the seventh, of a speaking or

hearing tube as described for conveying
the sounds: and the eighth, of a perma-
nent magnet and plate combined. The
claim is not for these several things in
and of themselves, but for an electric tel-
ephone in the construction 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. Edison, May 3, 1892, for a

‘ Speaking Telegraph, which cover funda-

mental inventions and embrace all forms
of microphone transmitters and of car-
bon telephones.

j - - -
. T, CHARTER GAS ENGINE CU.
PATTERN MAKER, .7 cXﬁ’ﬁes:‘tE’%?’v S S ox 145 sterling 111

“IMPROVEMENT THE ORDER OF THF AGE.” @
The Smith Premier Typewriter &
fmbodies the most Progressive Mechanical Principles. >
All the Essential Features Greatly Perfected. o
Perfect and Permanent Alignment. o)
Easiest Running, and Nearly Silent. g
All type cleaned in Ten Seconds without Soiling the Handg. )
The Smith Premier Typewriter Co., Syracuse, N. Y., U: S. A. %
W e have 20 branch offices in the principal cities throughout the United States. E

ZINC ETCHING

HALFTONE PROCESS
= tgipter
. :

or=
MAGAZINES,
é“' BOOKS,
f‘\ SOUVENIRS,

G

CATALOGUE WORK
A SPECIALTY

A H K E L lcl.om'&%w%f“zggﬁgs

Accordeouns, (irgang, Tlamoe,

Cash Ilrawers, Feed Mlills, Hiwrem, mtlel, Bone Mills,
Letter Presses, Jack Serews, ruchs, HayCutters,
Press Stands, Co]')ry Books, Vises,

lawn Mowers, Coffeo Mills, thu, Besders, Dump!
Corn Shellers, g:rd Carts, F 5

Fanning Miil n; n| l Saws, 8teel Sink:
Gral " Crow Barey Boflore, .

Hay, Stoekp.ﬁlmtm- Rail
lll Bo. Jeﬂerloll 8t., CHICAGO BCALE CO., Chicago, Il

Elulghy, Harneas, Cart T
Cider Mills,

rlll!, Reosd Plows,
Carta,
Berapers, Wire Fence,

ers, Tools, BIt Brases,
Platform and Counter SCALES,
C.nllogne and see how to save Money.

PATENT JACKET KETTLES

Plain or Porcelain Lined.
Tested bo 100 1b. pressure. Send for Lists.

RROWS-SAVERY CO,,
8. Front & Reed Streets, Philadelphia, Pa.

YOUR OWN ENGINEER.
Launches 19 to 60 feet in length, with automatic ma- -
] . chinery. NNO Smoke. No Engineer.

'o Danger. No Dirt.
PADDI.E YOUR OWN CANOE.

ASTRONOMY

Poole Bros. Celestial Planisphere and
Celestial Handbook just published.

For descriptive circular address

30,000 SOLD.
OTTO GAS ENGINE WORKS, PHILADELPHIA., = F

ing Boats. Manufact
THOMAS KANE & CO., Clucnzo, 1.

POOLE BR’OS., CRICAGO, ILL.

66 gn
OTTO”
GAS AND GASOLINE

ENGINES.
/#t010n.p. Can|
{ beused in cities or °
in countryindepen- -
dent of gas works -
or gas machines.
No Boiler,
No Danger,
No Engineer.

82 MAIDEN LANE,
FEW YORK.
L, LAY, L

bels, Copyrights, '

4B
173 and 175 Adnms Street.. !
Fifth and Race Streets . .
Eaultable Building ..... tlanta, Gu. 1@ F Street, N. W.
Masonic ’I‘emp]e  teeassetesesesses cinenn Denver. Colo.
buniness outslde the U. 8. transacted by Thomson-Houston International Eiectric Co. 44 Broad St. New York

ELECTRICAL MINING * MACHINERY

Electric Mine Locomotives, Electric Drills, Electric Coal Cutters,

Electric Pumps, Electric Hoists.

WE ARE THE ONLY HOUSE IN THIS OOUNTRY FURNISHING ELECTRICAL MINING MACQHINERY

GENERAL ELECTRIC COMPANY,
_ DISTRICT OFFICES:

NewYork I 620 Atlantic Avenne. Cere seecicecnteiian uaton, Maas
..I’hilade]phiﬁ

Paui, mn

Waspineton, D C.

© 1893 SCIENTIFIC AMERICAN, INC

Prige EEEiEEzses (A GENTLEMAN'S LAUNCH

@' Send for cataiozue specifying ]ine desired.

7 ESTABLISHED 1845,

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Inclnding P"ostage.
Weekly—52 Numbers a Year.

This widely circuinted and splendidly il ustrated
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 Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity Telegraphy, Photography, Archi-

Agriculture, Hortioniture, Natural History,
etc. Complete list of patents eacli week. R

'Terms of Subscription.—One copy of the B8CrEN-
iK' AMERICAN will be sent for one year—52 numbers—
post e prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollnys 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 Posta) Order, Draft, or
Hxpress Money Order. Money carefully placed inside
of envelopes, securely sealed, and cosrectly 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 Brondwny, New York.

THE

Scientific Dmerican  Supplement

This is a separate and distinct publication from 1'HE
SCIENTIFIC AMERICAN, butis uniform therewith in size.
every number containing sixteen large p es full of en-
gravings, many of which are taken from foreign papers
and accompanied with t d descriptions. ‘LI'HE.
SCTENTIFIC AMERIC N SUPPLEMENT is published week-
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, Archaology, Astronomy Chemis-
try, Electricity. Light, Heat, Mechanical Engineering,
Steam and Raiiway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agricuiture.
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

I'he most 1vmportant Lngineering Worlks, Mechanisms,

" and Manufactures at home and abroad are illustrated
Canoes, Family Row and Sail Boats. Fishing and Hunt-*

and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States,
Canada, and Mexico, $.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-

* MENT, both mailed for one year to one address for $7.00.

Single copies, 10 cents. Address and remit by postal order.
express money order, or check,
MUNN & CO.. 361 Broadway, New York.

Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS' AND

| BUILDERS’ EDITION is issued monthly. $250 a year.

8ingle copies, % cents. Thirty-two large quarto pages,
forming a large and splendid Magazite of Archi re,
richly adorned with elegant mlates in colors, and with
other fine engravings; illustrating the most interesting
examples of modern architectural construction and
allled 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 more expensive. Drawings in
perspective and in color are given, together with Plans,
Descriptions, Locations, Estimated Cost, ete.

The elegance and cheapness of this magnificent work
have won for it the I.argest Circulation of any
Architectural publication in the world. S8old by all news-
dealers. $2.50 a year. Remit to

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

PRINTIN G INKS.

©_SCIENTIPIC AMERICAN is printed with CHAS.
ENEU JOHNSON & CO.’8 INK, Tenth and Lomgard
Sts., Philadelphia, and 47 Rose St. ,opp Duane, Now York
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