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ORDINARY RATES.

Inside Page, each insertion, - 75 cents a line
Back Page, each insertion, - $1.00 a line

¥ For
Higher rates are require

The above are charges per agate line—about ei ht
words per line. Thhnoﬂce shows the width of the 1
and is set in ﬁate type. Engravings may h advel'-
tisements at the same ra.t.e per agate line, by measure-
ment, as the_ letter Advertlaements must be
received at Publication 01!10e earl ,a8 Thursday
morning to appear in the tollowh.\g week’s issue.

COLD FORGED PRODUCT.

Fluted Tire Bolt

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

[N

Is stiffer and stronger than a common lt. The fluted
shank prevents the bolt from turning
in the rim and tire.
COoLD STOVE BOLTS
LOCK CAP SCREWS
SIDE KNOB SCREWS
Fo R G E D THREADED WIRES
AMERICAN SCREW COMPANY,
PROVIDENCE, R. I.
Mistakes in Addition,
Office Headache,
o Andmistakesal n carrying forwand
ton't poeor w hers the Compto-
= meweris used. It saves half thci

with great rapk!it.]y‘ and absolute
all arithmetical prob-
hydon't you get one ¢
‘Write for Pamphlet.

FELT & TARRANT MFG CO.
82-86 Il.unou 8T, cmuco

KODAKS.:

Eastman Kodak Company,
Send _jfor }

Catalogue,
LITTLE
\  GIANT

JCokseetER g

$100.00

{

Rochester, N. Y.

WATER MOTOR '

WILL RUN YOUR

SEWING MACHINE,
and do Ten Times the Work.
. N0 Plumbing Required.
iy Sent C. 0. D, er remit, Prias83.
) THE BOI.GIANO
WATER MOTOR CO.

LILWMS&, Balﬂmm'e Md.

PATENT FOR SALE.

The Aeberly Cattle 8tall Device for the enhancement
of comfort and cleanliness of milk cattle. Is simple,
durable, and can easily be adjusted to almost any crib.
Great Britain and Canada letters patent applied for.

M. BCHEMBRI 3% Van BurenBt Bt Paul. M!nn

WELL DRILLING MACHTNERY,

MANUFACTURRD BY

WILLIAMS BROTHERS,
ITHACA, N. Y.,

Mounted and on Sills, for
deep or shallow wells,
w1th steam or horse
power.

. Send for
: catalozuo.

PGMAME:, ms.

{THACA, N. Y.

THE COPYING PAD.-HOW TO MAKE

and how to use; with an engraving. Practical directions
nOw to xlrelr_:sm the gelatine pal, and also the aniline ink
by whic (»np!s*.a Are Mede, how to app!y the written
ietter to the pud, how to tak: off copirna of the letter.
-Contained in Hui¥NTIFIL: AMERICAN SUPFLEMEST, NO,

438. Price 10cents. For sale at this office and by all
newsdealers in all parts of tbe eountﬁy
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Shoe,
89,

Valae,

protect you against high prices.

shoes makes the price lo sust hisnself.

If you wish to economize in
when nextin need. Sent by

£

MESHAS, MTNN & Co, Bolldtors
of Patents, have had Dearly 1fifty
FOArE cOntinunus experiepes. Any
one may quickly ascertaln, free,
whether an inventlon & bnbly in
patentahle by writing to

Communications atrictly conﬂdn.n‘
tial. A handbook of
how tg obtain them sen

t»mlta and
froe.

PATENTS

Co. receive

speda.l notloe in the Sc'kmtm Amer.

ican. This gplendid weekly paper,

elegnntly jllustrated, has the largsst

%?u]m@sor zm(yan sclexlmnc work.
year. pecim ©O) free,

Address MUNN

00
New York 361 Broadway.

ENISWANTED g TOOLS Mg,

cnumuz C.H.BESLY & CO.
ABENCY. CNICAGO. "-Lus.l ——

¥

Boys and Youths wear the $2.00 and $1.756 School Shoe.
For Ladies, $3.00, 83.50 and §2.00 Shoes. Best Dongola.
W. L. Douglas Shoes are made of the best material, in all
the latest styles, and sold by shoe dealers everywhere.

Do You Wear Thexm ?

W. L. Donglas® nnameand price i's stamped on the botlom before they leave the factory,to
‘Doing the largest advertised shoe business in the
world we arecordenied with a small profit, knowing that theextravalue put in W. L. Douglas
Shoes will give a continnous increase lo our business.
He will charge yox from $€ to $5 a pair for
shoes of the same quality as W. L. Douglas 83 Shoe. The siamped name and price
system is the best for youn, becanse it g narantees full valueby the snanufactarer,for the money
paid, and saves thousands of dollars annually to those who wear W. L. Douglas Shoes.

ur footwear it will pay you to examine W, L. Douglas Shoes
all, Postage Free, whcn dealers cannot supply you. Take
no substitute. Seand for ClMOgne with full instructions how to order by mail.

Address W.L. DOUGLAS, Box 551, Brockton, Maeés.

W. L. DOUGLAS
$3 SHOE .-

Best Calf Shoe In the World for the Price.

Fine Calf Dress Shoes, $3.50, §4.00 and 85.00.
VOIZ Stylish.

olicemen’s, Farmers’ and Letter Carriers’ 83.50

.sohreo Soles, Extension Edge.

FOR
TLEMEN.

$2,00 Shoes for General Wear. Extra

The dealer who sells yom umstam ped

Parsons Horological Institute.

earnthe Watch Trade

Engraving and Jewelry Work.
PARSONS, IDE & CO. &5 Circular free.
302 Bradiey Ave., PEORIA;, ILL.

PAILD for all kinde of good Second-=hnoad
Tron and Wood=Working ¥ m-innm-§
ddress W. P, IIA\-’I%. ROCHESTEH, N

The American Del Telephons Compacy

125 MILK ST., BOSTON, MASS.

This Compa,ny 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-
18cribed; 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
i 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.

CASH

ESTABLISHED 1845.

The Most Popular Scientific Paper in the World
Only 83.00 a Year, Including Postage.
Weekiy—352 Numbiers a Year,

This widely clvculnted and splendidly lllustrated

(e

i paper i8 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 Mechanies, Manufiactures,

H l Gnlllmsﬂmr“’.luhn, Eln ln,
i l | Trievaion, Cas kud Plstols
1 L]
T a ok, w'r.,.,"""'
Sovwlng Mashinge, dewsrdeous, Hamts, Cider Blils,
WL, Food Hilly, Ntere, lnnjel, Bone Miite,
Lelter Prosans, duek Anrils, ]llyl}nllnrl,
CRo Nl Taese, Boaders, Do Dum pouren
wa Howers, Ml T. l
Corn_Shellers, Hasd [urts, Foryes., ﬁanpan, re Fenee,
g N e
Hay, Stoek, Elovator, Rall "htlhr- mcuun-r SL '
Send for freo Catal to save Mouey,

__151 Bo, JeSsrson Bt. OHTOAGO SOALE S0, Chioago, Tib

¢3u USE GRINDSTONES?

If wo, wi can wupply you, All sizen
mounled and wnmointed, always
kept hl smck antm‘.lber, we mske A

YO seleoti
ﬂydﬁfor :amlnqur
T‘I(" CLEVELAND STONE o,

94 Fioor, Wilshire, (fleveland, 0.
Elecmn s;:eamg TEIEPIODE, micimg Sontpists
with book of ipgtrmetions, postpald, 5,00,
Jonx 8. NOoTWOTNY, Madlsinvile, (hio.

"ACENTS COINE

Mone selling Beveridge’sAn-
tomatic Cooker. Latest and
best cooking utensil ever invent-
ed. Sells at sight. One Agent

sold over 1700 in one town.

KtoﬂlB,P.

THE Motor of 19° Gentury

\ Ashes! No Gnuges' No E’ng(
neer! A perfectly safe Motor
forall places and purposes. Cost
of operation about onecent an
hour toeach mdwated horu
er. Forcirculars,
CHARTER GAS ENGINE C(ill

Box 8. Sterling. 1

==—C " 3
Eoow e, KEmzamrerr,

SIMFLICPrT. SAVNTY.

RECENTLY PUBLISHED.

Our new catalogue containing uver 100 pages, loelod~
ink works on more than fifty different subjects. Will be
maited free to any address dn application.

MUNN & Cu., Publishers 8cientiic American,
.ﬂil llrnndwny. !\ew York.

THE STURTEVANT

PORTABLE FORCES

ALL SIZES & STYLES
BF STURT EVANT

One sample Cooker free lo
ocd agent . Adverti ing matter
urmshed Forfullparucularsnd-

dress W. E. BEVERIDGE,

Box78.  BALTIMORE, M.

GASOLINE ENGINES.
Statignary & Portable

ALL BI1ZET.
Dwarfs ln aize and
Glants 1n Btrength,
Costs enaly |0 ceets a Day
per H. P.to ran them, ?_"
Osfcely Dy Mihen
EVERT EHQINE CUARLINTAKD
Write for particulars
and testimoninla.
THE VANDUZEN GAS &
EASOLINE ENEINE l.'.ﬂ
ATI, D,

Imt.!.on this paper when yoa write,

l_l

“vabom THE ORDXR OF THE AGE.”

The S$mith Premier Typewriter

&nbomes the most Prograssive 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.
Wehave 20 branch offices in the prlnclpal cities throughout theUnited States.

5

Easlest Running, and Nearly Silent.

; unbopip) 40f pusg

TYN

SCIENTIFIC EXPERIMENTS — DE.

m{ nonﬁ_& B’m&ltaf and easily parformed socfiemlﬂc
8. Foucauit’s oxphange

afi} wing, the bird in the cage, the'g've-mﬁm.ea ’hta.;v attﬁr
sum Of the angles of & tria le, pnrfare nf the spht-ru
with i ilinmratioos. Conta ued in BCTENTIRIC AMERI-
CAN HipPL NT, No. M7/ Price 10 cents. To be
had n.t th!n office and from newsde&lers.

THE ARMSTRONG HM:HIHES,

Far Uotting V¥ and Threadine Plpe.

For Hand
nr Power

No.1entaoft
and thraads
1t 3 inch.
. - No. 2

eiits off and
threads 1to
inch.

b No., 3 eote oft
jhond thresds 1 toliineh.

X ur alm is to meke
thena machines au good as
our Mtocka nnd I)ica. which are universally ad nowl-
edyed tobe THE, REST. B Hend for eatalogue, *

THE ARMSTRONGC MFC. CO., Bridigaport, Ct,

Building and Electrielty Bnilding.

DIST{U‘OT OFFICES:
173 mug Adnme ’

nqummﬂ

Stroet.
Streets..
ng. ..
All businees outaide the o.

Our exhibit of Hlectric Lighting Apparatue at the WORLD’S FAIR 1athe most complete and comprehensive : A rchitectural publication in tbe world. 8old by all news-
there. We illuminate the Tower of Light, the Electric Fonntains, the Manufactures

& Write for our World’s Fair Folder.

G-ENEBR.AL ELOTRIO COMPANY'

.8an Franclsco. Cal.
..... Boston, M
Philndniphin Pa
t. Pauj, Minn,
‘Washington, D. C.

8, M by l'homwn-nonmnmummonn mecmo Co. 44 Broad 8t. New York Gts.,

© 1893 SCIENTIFIC AMERICAN, INC.

Ch ry, Hlectricity Telegraphy, Photography, Azchi
teturn, Agricutture, Horticulture, Natural History,
etc. Complete list of patents each week.

Terms of Subscription.—One copy of the S8CIEN-
TIRIC AMERICAN will be sent for one ¥ear—62 numbers-
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dolinvs by the
. publishers; six months, $1.50; three months, $L00.

Clubs,—Bpec al rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit 18 py Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addresged,
seldom goes astray, but is at the sender’s risk. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broardway, New York.,

THE

Scientitic Qumerican Supplement

This is a separate and distinct publication from 1'HE
SCIENTIFIC AMERICAN, but i8 uniform therewltb in size,
every numbercontaining sixteen large pages full of en-
gravings, many of wbich are taken from foreign papers
and accompanied with tr: d descrip ‘['BE
SOTENTIFIC AMERICAN SUPPLEMENT i8 publ shed week-
1y, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal depar of Sci and the Cseful
Arts, embracing Blology, Geology, Mineralogy, Natural
History, Geography, Archzology, Astronomy Chemis-
tiy, Electricity, Light, Heat, Meehanical Engineering,
S8team and Railway Fingineering, Mining, 8hip Building,
| Marine Engineering, Photograpby, Technology, Manu-

facturing Industries, Banitary Engineering, Agricuiture,

Horticulture, Domestic Economy, Biograpby, Medicine,

etc. A vast amount of fresh and valuable information
obtainable in no other publication.
i The most important E: ing Works, Mi

. and Manufactures at home and abrosd are Illustrated

' and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States,

. Canada, and Mexico, $5.00 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.

8ingle copies, 10 cents. Address and remit by postal order,
express money order, or cheok,

MUNN & CO . 31»1 lh‘oudwuy, New York,

Building Edition,

! THE BCIENTIFIC AMERICAN ARCHITECTS’ AND
{ BUILDERS’ EDITION i8 issued monthly. $2.50 a year.
. 8ingle coples, 25 cents. Thirty-two large quarto pages,
! forming a iarge and splendld Magaszine of Architecture,
i richly adorned with elegant plates in colors, and with
: otber fine engravings; llustrating the most interesting
! examples of modern architectural construction and
" allled subjedts.
| A specia) feature i8 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 a8 well as the more expensive. Drawings in
| perspective and in color are given, together with Plans,
i Descriptions, Locati us, Estimated Cost, etc.
The elegance and cheapness of tbis magnificent work
have won for it the Largest Circnlation of any

hani

dealers. $2.50a year. Remit to
MUNN & CO., Publishers,
361 Broadway, New York.

PRINTING INKS.

The SIMEXTIFIC AMERICAY 18 printed with (HAS,
EL JOHNHON & COJ8 INK, Tenth and Lomoard
Philade!phis, and £7 Rose Bt., opp. Iuane, New Tork

EN
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