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Wovertisements.

ORDINARY RATES.

inside ’nge, each insertion, 75 cents a line
Back Page, each insertion, $1.00 a line

§F 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 ngnte type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, a8 the letter prens.  Advertisements must be
received at Fubiicxtion Ofiice ag early as Thursday
morning to appear in tbe following week B issue

COLD FORGED PRODUCT.

“Rogcers' Drive Serew.”

Patented May 10, July 19, 1887;
July 10, 1888;
July 19,1882, !

into wood when driven
with a hammer, and

will not break the
fibers of the

wood.

1t i
cheaper than
a commonscrew,
and, being eold forg-
ed, the entire surface
has a metallic skin.

For applying steps to Elec-
tric Light Poles, it has no supe-

rior,
G2~ Send for samples to

AMERICAN SCREW CO.
PROVIDENCE, R. I.

" R CIGAR CUTTERS.

STERLING SILVER,

Can be hung on Watch chain, A
useful present for a gentleman.

‘Well adapted for prizes or fae
vors at CARD PARTIES, GERM ANS,
etc. For sale by leading J ew-
elers. If your jeweler has not got
it and will not order it, send to us

reliable dealer.
Pricey $ 1.50.

Enos Richardson & Co.

23 Maiden Lane, New York,
SCIENTIFIC AMERICAN DYNAMO.:

Description of a plain shunt.wound dynamo of simple
construction, capable of su?plying a curreut of from 60 .
t0 75 110-volt incandescent lamps, or of bein edg used as a '
5h. p motor. This machine was construct
for the benefit of the readers of the Scientific American,
. Bishop, of New Haven, Conn. It i8 de-
ai ned tomeet the wants of mechanice and amateurs
0 desire to construct a simple dynamo for their own
use. but who do not care to enter into the subject scien-
tifically. With 24 illuscrut,ions Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. No. 863. Price 10 eents. To
be bad at this omce and from all newsdealers.

RIFE'S AUTOMATIC
HYDRAULIC ENGINE OR RAM

SUPPLYING WATER FOR
 Exiianoo Siean e Saliaad Zanks
! s 8, Dairies, Countr
Resldencea. Stock Yardls, etc, 4 uromatic,
EBilicient, Durable, and
Inezpensive. Send for
fnlly illus. catalogue.
Segillustrated muce
in Sci. Am., p.5, July 5, "%,
Rife’s Hydraulic Engine
Mfg. Co., Roanoke, B,

RECENTLY PUBLISHED.

Our new cataloxue containing over 100 pages, Includ-
1w works on more than ifty different subjects. Will be
mailed tree to any address on application.

MUNN & CO., Publishers Scientitic American,

361 Broadway, New York.

“OTTO”

GAS AND GASOLINE

ENGINES.
{ 3§t0100h.p. Can
/ beused in cities or |
in countryindepen-
dent of gas works
or gas machines.
No Boiler,
No Dauger,
No Engineer.

OVER
30,000 SOLD.

OTTO GAS ENGINE WORKS, PHILADELPHIA, !

% where

Ei ANTE four the higgest monavs
maker known, Sells to all manufacturers. One-fu
the price of its only competitor. uitlers given A con-
tract and exclusive torritory. Ever ng
big money. (Fet Four adiress and re i
if ol want some of this,
Addre&& It., 1.&21 MANI‘;ATTAN Boinomsa, (,hicago.

' Motor of 19" Century

Can be used any place,todoany
awors, and by any one. No Bo 1-
J er! NoFire! NoSteam! No
Ashes! No Gauges! No Engi-
neer! A perfectly safe Motor
forall placesand purposes. (ost
o7 operation about one cent an
_ hour teeach indicated horse ot
er. For circulars, etc.. address

: s,.,“_fm:“:‘% GHARTER, GAS ENCINE G,
 Parsons Horological Institute.
earn the Watch Trade

Engraving and Jewelry Work.
PARSONS, IDE & CO. e Cireudar free.
302 Bradley Ave.,, PEORIA, ILL.
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1t will turn like a screw |

and we will fill order through some *

especially !

dtate and Conntyagents everys ;

Srientific dmerican,

[.CTOBER 21, 1893.

FaR
ENTERTAL

HUHE INSTRUCTIUH

puauc EXHIBITIONS

SUNMY sEcHooL WORK.
LLES

gEOG ET S0C ETIES ’ :

g N F:;rn—.ELEB imiere

MAGlc LANTERNS Srzneopncons.

AMD MANY YHOUS AND

 $6.00 PRATENT FOR SALE.
The Aeberly Cattle Stall Device for the enhancement
of comfort and cleanliness of milk cattle. I8 simple,
smo 00 * durabte, and can easily be adjusted to almost any crib.

}Great Britainand Canada letterspatent applied for.
Eastman Kodak Company,

Send for |
4 Catalo{"ur ¥

Rochester, N. Y.

WJOHN

ASRESTOS
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, Etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE.

II. w. JOHL MF6. ¢0., 87 Malden Lace, N. Y.

=S YLPH (YCLESES
EA¥Y
Allrldergsay. (e apring frame
.. with pneumatic Hred suves
mugcle and necve wnd is
luxury indesd. You wanl
the best. Tovestigate, We
alto make a 3 pound rigid
frame Byiph. Cata. free.
hmue-u By em L:ew R0, Bfre. 15 (zat,Peorin, Tk,

{

ASTRONOMY

Poole Bros. Celestial Planisphere and
Celestial Handbook just published.
For descriptive circular address
OOLE BROS., CHICAGO, ILL.

SINTZ GAS ENGINE CO.

@GRAND RAPIDS, MICH,

U. 8. A.
Manufacturers of the Sintz Sta. :
tionary and Marine (Gasand:
(Gaseline Engines. Especially :
adaﬁted for_Boats and Electric
Lighting. Runs with manufac-
tured or natural gas— Boats and
launches. Prices within the reach

of all. Send for Catalogue.
Mention this paper.

W. L. DOUCLAS
$3 SHOE o..is:

tlexxen.
Best Calf Shoe in the World for the Price,

‘W, L. Douglas’ name and price is stamped on the bottom before they
leave the factory to protect youagainst high prices. Dealers who make
the price on unstamped shoes 10 suit themselves,churge from $4 to §5 for
shoes of the same quality as W, L. Douglas 83.00 Shoe. 1t you wish
wgt t the best shoes it g :iulity for yeur money it will pay you to examine

. .. Douglas Shoes wviicnt next in need. ~ Sent by ‘mail, Post.nfn

Free, when shoe dealers cannot su]){:]v you. Send for catalogue with
W.L.DOUGLAS, Box 551, Brockton, Mags,

Wanted

ELE("I‘RO MOTOR. SIMPLE. HOW TO

make. By G. M. Hopkins.—Description of asmall electro
wmotor devised and constructed with a view fo assisting
amateurs to make a motor wnich might be driven with
advaniage by a current derived from a battery, and
which would huve suticien? power to operate a foot
lathe or any machine requiring not over one man Power.

\With 11 igures Comalned in SCI®NTIFIC AMERICAN
H SUPPLnn NT. No. 6$41. price 10 cents. To be had at
thisoticeand frem all newsdealers

full instructions how to order by mu:

M. SCHEMBRYI], 3% Van Buren 8t., 8t. Paul, Minn, |

EHBINES HUILERS & MACHINE T0O0T.=,
y {umplets outfits furnisied. Sead ,fr;r TE=
j oes il 'klilp uz!,u&o;mc. w. P, DAT- 1‘1 Ruchester,

The Amarean Bl Telghen Gampany
125 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
No. 186,787, granted to Alexander Graham
Bell, January 30, 1877, the scope of which
: hasbeen defined by the Supreme Court of
the United States in the following terms:

‘“The patent itself is for the mechan-
ical structure of an electrie 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 tifth, 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 described for conveying
the sounds: and the eighth, of a perma-
nent magnet and plate combined. The
‘elaim is not for these several things in
and of themselves, but for an electrie 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, 18%, for a
Speaking Telegraph, which cover funda-
.mental inventions and embrace all forms
: of microphone transmitters and of car-
‘ bon telephones.

TEE

¥ ESTABLISHED 184535.

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

This widely circnlated and splendidly illustrated
paper i8 published weekly. Every numbes contains six-
teen pages of useful information and a larke number of
original engravinzs of new inventions and discoveries,
representing Tngineering Works, Si;eam Machinery,
New inventions, Novelties in Mechanics, Manufactures,
Chemistry, Flectricity Telegrapby, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,

etc. Complete list of patents each week,

Terms of Subscription.—~One ¢ py of the SCIEN-
1ir1¢ AMERICAN will be sent for one year—52 numbers—

“IMPROVEMENT THE ORBER OF THF AGE.” &

The Smith Premier Typewriter =
fmbodies the most Progressive Mechanical Principles. >
All the Essential Features Greatly Perfected. =

Perfect and Permanent Alignment. a

Easiest Running, and Nearly Silent. <&

All type cleaned in Ten S8econds without Soiling the Hands. s

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. &
\We have 20 branch offices in the principal cities thmughout the United States. §

SCIENTIFIC EXPERIMENTS — DB-!
scription of some simple aud easily performed sciem,iﬂc
experiments. Foucault’s pendulum, exchange of water
and wine, the bird in the cage, the five-pointed star, the
sum of the angles of atriangle, surface of the sphere,
with 6 illustrations. Contamed in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 875. Price 10 cents. To be
bad at t;hls office and fromall newsdeu)ers

The McGﬂNNELL

REMOVE MICROBES
—AND~~
All Kinds of Disease (ierms.
Is a Filter and Cooler Combined.
The ice as it melts is flitered.
No other gravity filter does this.

The McCoxzell Filter Co.

BUFFALO, N. Y.

.INVENTORS AND MANUFACTURERS

i Experimental Work, Castings, Fine and Intricate :
+ Machinery or Parts made in quantity. Exceptional
i facilities. Secrecy and satisfaction guaranteed.

.THE H. H. FRANKLIN MFG. CO., SYRACUSE, N. Y.

|AE

MESSRS. MOUNN & Co, Solcitors
j of Patents, have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention Elobably is
gamutable by writing to
ommunications st;nctly confiden=
tial. A handbeo tents and
how to obtain them sen

PATENTS

taken through Munn & Cr. recelve
Spectul notee inthe Sepndilie dmer-

FOLAM ELECTRIC.

FNISWANTED ¢, pyNE TOOLS n evthrsip,

WRI TEFOR
I [owe e ansse C.HBESLY & CO.
: renlation of any Rolentific work. . CHICAGO, ILLU.S.A.—

B YEur. qpectmen [
Address MIUUNN
New York, 361 Hroadway.

c‘%ﬂea free,
All muterial for

Elecmu Speaking Telephone. Al eterar,lor
| set, with book of instructions, postpaid, %.3.4i0.
JOHN 8. NOTWOTNY, Mndisonvllle, Ohio.

“ OLD RELIABLE INCUBATOR”

STEVENS PATENT FINE Leads Them All.
ADJUSTING AND TRANSFER g More Testimonials
i OUTSIDE CALIPER.  for same hwmber of

No. 1 00. Prlce. bv mail, postpaid.
h.. ..5 ] inch. .$2.00

. 12« 2.23
Ideal and Leader Spring Dividers and

| Calipers, Ideal Surface Gauyges, Depth

Gauges, and Fine Machinists’ glonls

j{ §&F" Illustrated catalogue free to all.
J. STEVENS ARMS & TOOL CO.,

B x 280, Chicopee Falls, Mass.

ELECTRIGAL X MINING ¥ MAGHINERY

Our, exhiblt ln Elect;riclt,y Building is the only cumprehensive exhibit of Electrical Mining Apparatus at the
wo FAI he Alv:intaes, simplicity, and convenience of our system of Transmission of
Power U lectriclty in o E,dium:-tlun with our Hlnmz. L%mm-fmg, and Excavating Apparatus are
practically domongirat vate for our World's Fair Folder.

GENERAL ELECOTRIC COMPANY,
DISTRICT OFFICES : 15 First Street San Francisco, Cal.

Muchines Solid, thar any

’:,,.,L_=-=-=-= wther Ifgtoher made.

By 0 Send 4c. in stamps for
Nlustrated Catatogue.
of valuable information.

ADPBDRESS

Reliable Incubator & Brooder Co., Quincy, M.

44 Broad Street............ NewYork. | 30 Atluntic Ayenue oston, Mass.
173 and 175 Adams Street ‘hicago, I1l. © 509 Arch Street.. l’hi um ht
Fifth and Race Streets C‘lncmnn(n)i. 0. ) Ia o g{hm

[ 401-407 Sibley Stre Prul,
Atlanta, Ga, 1338 F Street, N. W. Washlngton D.C.

All business outside the U. 8. transacted by Thomson.Houst nInternationai Electric Co. 44 Broad 8t. New York

© 1893 SCIENTIFIC AMERICAN, INC.

e (010 P00 Fllters

Full*

postage prepaid, to any subscriber in the United States,
Canadig, orMexico, on receipt of three dollnrs by the
publishers; 8ix montis, $1.50; three months, $1.00.

€ In hs.—B8pecial rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is py Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed.
seldom goes astray. but is8 at the sender’s 1iesk. Address
. alllettersand make all orders.drafts,etc., payable to
MUNN & CO., 361 lh-omh\ ay, New York.

"H R

Scientific Dmerican  Supplement

This isa separate and distinct publication from 'I'BE
SCIENTIFIC AMERICAN, but i8 uniform therewith in size,
every number containing sixteen large pages full of en-
; kravings, many of which are taken from foreign papers
! and accompanied with translated descriptions. ‘['HE
, BCTENTIFIC AMERICAN SUPPLEMENT i8 published week-
ly, and includes a very wide range of contents. It pre-
| 8ents the most recent papers by eminent writers in all
i the principal departments of Science and the Useful
[ Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Arch®oiogy, Astronomy Chemis-
| try, Electricity. Light, Heat, Mechanical Fngineering,
: Steam and Railway Fngineering, Mining, Ship Building,
: Marine Engineering, Photography, Technology, Manu-

facturing industries, Sanitary Engineering, Agricuiture,
| Horticulture, Domestic Economy, Biography, Medicine,
I ete. A vast amount of fresb and valuable informnation
obtainable in no other publication,

The most tmportant Engineering 11"orks, Mechanisms,
and Manufactures at home and abroad are illustrated
: and described in the SUPPLEMENT.

. Price for the SUPPLEMENT for the United States,
i Carada, 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.
Single copies, 10 cents. Address and remit by postal order,
express money order, or check,

MUNN & CO.. 361 Broadway, New York,

Building Gition,

TH& SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILBERS’ E®ITION i8 issued monthly. $2.50 a year.
. Single copies. 25 cents. Thirty-two large quarto pages,
forming a large and rplendid Magazine of Architecture,
richly adorned with eiegant mhiates an coiors, and with
other fine engravings; illustrating the most interesting
examples of modern architectural construction and
allied subjects.

A special feature is tlle 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 moreexpensive. Drawingsin
perspective and in colorare given, together with Plans,
Deseriptions, Locations, Estimated Cost. etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circnlation of any
Architectural publication in the world. 8old by all news-
dealers. $2.50 a year. Remit to

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

PRINTING INKS.

The SeieNTIFIC AMEMICAN is printed with CHAH,
ENED JOHNSON & COUE INKE, Tenth and lLomosrd
Bta., Philadetplita, and 47 Hose 5t., opp. Dosos, New York
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