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“WMdvertisements.

ORDINARY RATES,

Inside Page, each insertion, -~ 73 centsa line
Back Page, each insertion, - $1.00 aline

&~ For seme classes of Advertigements, SPecial and
Higher rates are required,

The above are charges per agate line—about eilg
words per line, This notice shows the width of the line,
andis set in ¥ate type. Engraviogs may head adver-
tieem ents at the same rate per agate line, by measure-
ress. Advert)sementa must be

bli { as T huraday
mornlng to appear in the {ollowlng wee '8 issue.
teacher for only §3. Write for particulars.

The Book-keeper Puhlishing Co., Detroit, Mich.
Ithnea, N. ¥.o Bors® Fittlog 8chocl. Preparing for
Fogincerlng Uonrees npeialty. The lasdhg mm for
Coroel] Univarsity, Certificate wida ¥ acceted. Gene-
*al oourses. \{llltary drill, Tuitlou, $350: Luitlon and
home, B8O, “I have never heen acqualnted with any
which haa more neml{‘reallmi my iles 0f what auch a
gchool ought to be.* H, Thurston, 1M rewtorof Bibley

C'ollege,
Address , V. FPARBELL,

Expert Bookkeepmg

You can leurn at
» home without a

A.M., Prinelpal,

New Highent {Arade

'08 Model Poeqmatic Saleties

For %60, $60. %60.
Holddirect to riders only.
Foarmer list §150,
A limited atock,
B0B0 Carh, Fagle Bicucle MA
ﬂc.. ‘I‘m'ﬂw‘m. (‘!.. Mﬂ?wr.! af Himact Grade Bh]..r:les

GONPYORETER,

Prevents

Office Headache,

Mistakes in Addition.

Mistakes in Carrying
Forward.

Listing Scattered Items
to add them.

Saves

60%; of time in doing
the work.

And all the time look-
ing for errors.

Bolves wtfb me_ig'apig_lty] l;ndka_bsoluce

WRITE FOR PAMPHLET.
FELT & TARRANT MFG. CO.
63-58 Illinois Streets  CHICAGO, ILL. _

COLD FORGED PRODUCT.

“Rogers’ Hrlva Sorew.”

Patented May w. July 19, 1887;
July 1

¥
Juiy 19, 1%2

It will turn like a screw
into wood when driven
with a hammer, and
will not break the
fibers ot the
wood,

It iy
cheaPer than
a comInon screw,
and, being cold forg-
eds the entire surface
has a metallic skin.

For appl¥ing steps to Elec-
tric Light Poles, it has no supe-

rior.
I Send forsamplesto

AMERICAN SCREW CO.
PROVIDENCE, R. I.

Scientific ook (atalogue

RRECENTLY PUSLISHED,
Quruew tataloene confainioe ver 18 pRIEB, |[nelude
low worka an more thar 111ty ditlerent suqﬁecLs. Will ha
majed tree ro AT Lohdresd an npphention,
MUNN & Co., Publiabers Beienniie Americnn
3lil lbconilway, New Vork,

Scientific Jmerican,

;:m.
Tiis R’{;}:y mdy be easily applied by unskilled We Workmen.
: 11 i3 mmore durable tran lin and cosis dboul enehol/ds 1auck.
/? foas been i use for thirly ive years Oy 1wy well Known mani—
Jadurers dad large corporddions theoughodl the dnited States)

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-
pbragm shutter with pneumatic release, double
swing back and sliding front. Can he used with
long focus or wide angle lenses.

Basily adapted to stereoscopic work. Made
inthreesizes: ¢4x5, sx7 and 6} x 8¢.

EASTMAN KODAK CO.
Send for Rochester, N. V-

Catalozue,

AB HISMHEB Ton F]NETDUI-S‘JHEYER‘ISHOP
| CATALOSUE C.HEBESLY & CO.

sANUREENTY. CHICAGO, \LL.B.5R. —

if you w wa.nt the best CHUCKS, buy Westcntt 8
Little (Qiant ‘Double (,mg
Lol Chucks, Little {zia

Tl Chucks
lmproved
Onelda  Drill
Lhuck.u, Cut-

Comhination
- Lathe  Cheycks,  Gearad
Combination Lathe Chucks, llain Universat Latha
Chucks, l‘ndependent Lathy Chuckn. Made h{
Wencratt Chuck Co., Queidn, N, V., . 8, A,
Ask for cataiogue tr. Bnglweh, French, Spanish, o Ferman.

SAMPLES, PRICES & FURNISHED ON APPLI(AUO“
m NEW YORA « JERSEY CITY » CWAAGO:
I‘NJM“ m PHUADELPHIA BOSTON + ATLANTA
K n n A K s /A Bup Directand Save .52
N "Adzitromaarihor eanaok bes huw

{uﬂnﬂ o bart -nrhmmhl. we kg tnfibe h‘zhezl (ndﬂ,ﬂu‘h
wrkh bsad Wrtls to. day fre qur linstratsd PRE

BEPT DDA ERRD HFD-00. 235 WABAEH AVE. EHICAGR,

wiaal

THE COPYING PAD.-HOW TO MAKE
and how to use; with an engraving. Practical directions
how to mgare the gelatine pad, and also the anjline ink
by whic e copies are made, how to apply the written
letter to tbe pad, bow to taie off ciy k-n of the letter.
Contained In SCIENTIFIC AMERICAN STFPLEMENT, No,
438, Pricel0cents. For sale at this office and by all

newsdealers in &ll parts of the country.

MMPROVEMENT THE URDER OF THE AGE"

The Smith Premier Typewriter

Embodies the most Progressive Mechanical Principles.
All the Essential Features Greatly Pertfected.
Perfect and Permanent Alignment.
All type cleaned In Ten Seconds without Soiling the Hands.
The Smith Premier Typewriter Co., Syracuse, N. ¥., U. S. A.

We have 20 branch offices In the principal cities throughout the United States,

Easiest Running, and Nearly 8uent.

MBODIV) AUy PUIS

ZINC ETCHING

A SPECIALTY

A.H.

HALFTONE PROCESS

CATALOGUE WQORK

K E L 001"1'&‘

Pipter

E0F =
MAGAZINES,

\‘, BOOKS.

rv? SOUVENIRS.
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WNEBUILDIW
2V ewYork.

CHOLERA: EPIDEMIOLOGY OF.—
1 By Dr. G. Archie Stockwell. An interesting and valu-
] able aPer on the dlssemination Of the Asiatic Chelera,

wing what does and wbat does not apread the dis-
e:se. Contajned in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 888, Price 10cents. To be bad at this
oficeand from all newsdealers.

Mo E_TUE Motor of 19° Century]

i ' Can b used any place, t0 Goany

work, ang by Y e No Boil-
er! 5?0 Fire! HNo@igam! No
Ashes! No Ganges! No
neer! A perfectly anfe Motor]
for all places and purpoBRa. Lot
of operation adout one crni an
hou‘r toeqchin dimr; rI horxc
“CHARTER GAS ENGINE CO.
C i A
ly O. Box 148, Syerling, 11,

Eoorour.

B.l;nin.nt.
RIMPLISTIT, Safisr.
P

ALL Iﬂa,«.m THERIM

BIJRED TO SHAFT 512€ KEYSEATS AND SET

JALTY . ORDESCRIPTIVE CIACULAR TO
ASES L0, MFRS 7 EDDY ST PROVIDENCE R.I.

ATENTS!

SRS. MUNN & CO 1n connection
wlth the publication of the SCIENTIPIC
AMERICAN, continue to examine improve-
;nen]ts. angl to uct as Solicitors ot Patente
or entors
In this line of business they have had forty-five vears
experience, and now have imegiwried facilities for the
preparation of Patent Drawiugs, Specifications, and the
orusecution of Applications for Patents in the United
states, Canada, and Forelgn conntries. Messrs. Munn
% Co. also attend te the pPreparation of Caveat opy-
rights for Books, Labels, Heissues, Asighments, and
tteports on Infringements of Patents. All business in-
trusted to them is done with gpeclal care and prompt-
ness, on very reasonable terms,
panphlet sent free of charge, on application, con-
l.-ﬂn!n ull information about Patents and how to
cure them; directions concerning Labels, Conyrw Ls,

Vesigns &tvnta Appesls, Reissnes, lufringements,
%a:ng%g:xents, ectc)(f Cases, Hints on the sale of
aten

‘We also send, free of cha roe, a Bynopsisof Forelgn Pa~

tent Laws, sbowing the cost and method of securing
Patents in all the principal countries ot the worid,
MUNN & CO.> Solicitors of Patents,

361 Broadwny. New York.

BRANCH OFFICESB.—Nos, 622 Scmet.
cific Batlding, near Tth Street, Wuhinston. D. Pa-

o
TRNEST RENAN.—BIOGRAPHICAL
sketch of thia 11lustrinus savant and liflerateur, acgom-
panicd with a portrait from & paintlog by B{mnu}‘ st
tatnpd in BCIENTIFIC AMERICAN SUPPLEMENT, No.
S4E. icw 1l cenes, To be bad at this office and from

all newsdealers.
NICKEL

AND
ELECTRO-PLATING
Appamtus url Material.

Hanson & VanW]nkle Co.
Newnrk, N. J.
81 LIBERTY 8T., N. Y.
23 8. CAN AL STREET,
HICAGO.
Columbian Exposition Electrical Bldg., S8ection L, Col. 4
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Lmprovament oR
Our Little Wonder, of

THE ARMSTRONG MACHINES,

ForOuttlngOTand Thresding Plre.
For Hand
or Power,
No.lcutroff
and threads
1 io §inch.
HNar, 2
cats off and
Lhresdn 110
$inck.
No. feotnol
BN threads 1406 4nth.
Our aglm 8 to make
these mochines as good a8
dur Htocks apd Dies which L& universally acknnwl-
edpet to be THE BEST. I#F Send for catalogle.

THE ARMSTRONG MFC. CG., Bridgeport, Ct:

Parsons Horological Institute.

earn the Watch Trade

Engraving and Jewelry Work.
PARSONS, IDE & CO. & Circular free.

302 Bradley Ave.,, PEORIA, ILL,

STEREOPTICONS.
MAGIC LANTERNS anD

ACCESSORIES.SEND FOR CATALOGUL

10 CHAS BESELERMAKER2IBCENTRE ST.
NEW YORK.

.. New York.

Electric x Motors

FOR ALL POWER PURPOSES.

MILLS, FACTORIES, SHOPS, LOCOMOTIVE WORKS, ETC., OPERATED BY OUR

HI.ECTRIC NMOTORS.
Are Cleaner, Healthier, Glve Greater Retorns for Outlay, than those Operated by Other Methods.

PROFIT—ECONOMY.

GENERAL ELECTRIC COMPANY,
OISTRICT OFFICES:

Boston, Mass
Philade! phl gi
inn.

620 Atlantlé: Avenne -

© 1893 SCIENTIFIC AMERICAN, INC

- and accompanied with translated descriptions.

[AucusT 19, 1893.

ASH PAID for all kinds of gond Second=-hand
Iron antl WopdaWarhing Machinery.
e Address W, P. DAYI®, Ho HguTeEr,N.

C

The Amerizan Bell Telaphons 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 stracture 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 desecribed, 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.

& ENTABLISIHED 1845,
The Most Popular Scientific Paper in the World

Only 83.00 n Yenv, Including Postage.
Weelcly—32 Numnbers n Year,

This wldely circulated and splendidly lilustrated
paper {8 published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Fngineering Works, Steam BMachinery,
'New tnventions, Noyelties In Mechanics, Manufactures,
CBémistry, Electricity Telegiaphy, Photography, Arcbl=
tecturé, Agriculture, Horticulture, Natural History,
etc, Complete list of patents each week.

Terme of SiMhsci-Iprion.—~One copy of the SCIEN-
TLMC AMERICAN will be sent for oxne 1enr—52 numbers—
postage prepald, to any subscriber in the United States,
Canada, or Mex{co, onrecelpt of thrce dolln rs by the
publishers; slx montbs, $1.50; three montbs, $1.00.

Cln be,—Bpecial rates for several names, and to Post
Masters, Write for particulars,

The safest way to remit 18 py Postal Order, Dratt, 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 & C0., 361 Brondway, New York.

THE

Setemtific Dmervican Supplenent

This is a separate and distinct publication from 1'BE
SCIENTIFIC AMERICAN, but is uniform tlerewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers
‘TRE
SCVENTIFIC AMERICAN SUPPLEMENT ispublished 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 Usefu)
Arta, embracin® Biology, Geology. Mineralogy, Natural
History, Geograpby. Archa'ology, Astronomy Chemis-
try, Electricity. Light, Heat, Mecbhanical Engineering,
Steam and Rallway Engineering, Mining, Ship Building.
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, dedicine.
etc, A vast amount of fresh and valuable information
obtainable in no otber publication.

The most vmportant Engineering Works, Mechanlsms.
and Manufactures at bome and abroad are {liustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States,

and Mexico, $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for oneyear to one address for $7.00.
Singlecoples, 10 cents, Address and remit by postal order,
express money order, or check,
MUNN & C0.. 361 Broadway, New Yorl,

* * g0

Building Edition.
THE SCIENTIFIC AMERICAN ARCHITECTS AN"
| BUILDERS’ EDITION I8 issued monthly. $2.50 a year.
' 8ingle copies. 2) cents, Thirty.two large Quarto pages,
Ltormmg a large and splendid Magazine of Architecture.
i richly adorned with eleqant plates i colors, and with
other fine enkravings; illustrating the most interesting
examples of modern architectural construction and
allied subfects.

A special feature is the presentation in each number
of a varlety of the latest and best plansfol- private resi-
dences, city and country including those of very mod-
erate cost as well as the more expensive. Drawingsin
perspective and in color are given, together with Plans,
Descriptions, Locations. Estimated Cost. etc,

The elegance and ¢heapness of tbis magnificent work
have won for it the I.argest Clrculatlon of any
Architectural publication in theworld. S8old byall news-
dealers. 32.50 a year. Remit to

MUNN & CO., Publishiera.
361 Brondwn). New York,

PRiﬁTING INKS.

The SCIENTIFIC AMERICAY |8 printed with CHAS.
ENFEU JORNSQON & CA.°H INK, Treoth and Lomoard
8te.a Philadelphia, and 47 Roge Bt., opp. Duane, Now Tork
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