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ORDINARY RA'l‘Eb.

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

BF™ For some ciusses of Advertisements, Special and
Higher rates me reauired.

T'he above are charges per agate line —about eight
words per line. This notice shows the width of the line,
and i8 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. 11,18%0; Oct. 20, 1891,

24

i |

Batented Apref 25, 1905,

mas Gardens, Washing Machines, etc., No. 2, price 810.
THE BOLGIANO WATER MOTOR CO.
4 Water Street, Baltlmore, Md.

Saskatchewa.n
Buffalo Robes

Isstiffer and stronger than a common bolt. The fluted
shank prevents the bolt from turning
in the rim and tire.
c o L D STOVE BOLTS
LOCK CAP sSCREWS
SIDE KNOB SCREWS
AMERICAN SCREW COMPANY,
PROVIDENCE, R. 1.
WATER MOTOR, $5.'
WILL RUN YOUR
SEWING MACHINE
and other Llfht Machinery.
No Plumbing Required.
Delivered freeon receipt of price.
For Printing Presses, Lathes,

MACHINE SCREWS
Fo R G E D THREADED WIRES
BOLCIANO'S LITTLE CIANT
A week’s work done in a day.
Grindstones,

E.n

S.PIOM 34} JE DIEMY
psayfily auy paaiasay

They are the warmest handsomest, and most dura-
ble Sleigh Robes made, practlcally unwearoutable.
Not expensive, and insure solid comfort to people ex-
posed to cold weather. ‘“Buffalo Bill  says they area
perfect substitute for the old, and now rare, Buffalo
skins. for the Saskatchewan Buffalo_Robes at
vour dealer’s, or if not in stock, send for 1llustrateiJ

hook to AMERICAN BUFFALO ROBE CO
3 Howell Street, Buffalo, N, Y

§AFE YRAZHR

Eveny Wan uis own BARBER
QO wakEs mwff,AwI.W )
NO DAKGER OF CUTTING
KIN [I;ISEASES PREVENTED J‘”Es‘
RAZOR $2.00. STROPPING MACHINE&STROP $1.75.

BorH 1w oweBox Y315 By MAIL FREE v:‘“i\,m
E.LOTHAR SCHMITZ,™ otp\\
92 &94 READE 8. NEWYORK

fﬁE BEST INTHE WORLD

5 e;f

Coffee Mills, Ice !
Cream freezers Churns, Chrlst- :

;
ENTER

TAIN
HUME |Nsraucmu

M°Alusr£n

OPT I c | )\N
AINASSAUST| S
' NEWYORK. | £

LEGES
SORET SOCIETIES

“ ARG X & % INGANDESGENT % LIGHTING . (<

MAGiC' LANTERNS,  STEREOGPTICONS,
4D MAHNY THOUSAND S OF lews

puauc EXHIBITIONS

SL.’NIDAY 'RC.HOKJL WORARK-.

JLLUSTRATING
EVERY SUBJECT.

wEM FOR bt
240 PAGE CMALQGU EFREE. |
S A PROFITAB LE BUSINESS 1om MAN WA SHALL CAPITAL,

ARC LAMPS, INCANDESCENT LAMPS, ALL LIGHTING SUPPLIES.

Miniature Lamps for Decorative Purposes.

Highest Awards at the World’s Fair.

GENERAL ELECTRIC COMPANY,
PRINCIPAL SALES ®FFICES,

44 Broad Street
173 and 175 Adams Street
%fth Er;IJd ]l;{aelel Streets..

q e Bui mg

Chicago, Il ‘

........ anta, Ga. |
San Francisco, Cal. |

‘Cincinnati, 0. O 401-407 Sivle

Boston, Mass.
Phlladelphla, Pa. "’

ENG'NES BOILERS & MACHINE TOOLS.
s Complete outfits furnished. Send for pn-
ces and Cataloguc “B.)’ W.P.DAVIS, Ruchester,N. Y

model made until you write

(ANVENTORS | & st

H. H. Franklin Mfg. Co.. Onondaga St.. Syracuse. N.Y.

DOW WIRE WORKS [ o NS
LARBEST IN THE SDUTH-WE INVITE
CORRESRONDENCE CONCERNING THE

NUFACTHRE OF |NVENTIDNG-WE HAVE
P EDEEIAI. FALILITIES FOR WOHKING W00
ol 1AON & WIRE- ESTIMATES & CATALOG FREE

Don’t order goods or get a

T Amerienn Bl Teleshos Comy any
125 MILK ST., BOSTON MASS.

Street ...St. Paui, Mlnn.
1333 F Str W Washlngton . C.
Masonic Temple .v.....Denver, Col.

PRTEHT F OR SALE

The Aeberly Cattle Stall Device forthe enhancement

of comfort and cleanliness of milk cattle. Is simple,
’ durable, and can easily be adjusted to almost any crib.
; The U. 8., Great Britain and Canada letters patent for
i sale. M. SCHEMBRYI, 3% Van Buren St., St. Paul Minn.

$6.00

KODAKS.:

Eastman Kodak Company,

v Send for |
v Catalogue. \

Rochester, N. Y.

AEENTSVIANTED ron FINE TOOLS WEvzrYsy0p,
WRITE FOR C.H.BE SLY & (}0

CATALOGUE
CHICAGO, ILL.US.A.—

'AND AGENCY.
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SLIENTIFIL
MENT. An
AMERICAN

10 cents.
the country.

THE MOST POPULAR SCIENTIFIC PAPER IN THE WORLD

ESTABLISHED 1846.

l Circulation Larger than all Papers of its Class Combined.

including Postage to all countries’in the Postal Union.

’ Only $3.00 a Year, including Postage to United States, Canada and Mexico.

This 1s 2 Weekly Publicatien, and each number is |
aplendldly illustrated. It contains sixteen pagesof reading |
matter on new inventions and discoveries, and all the latest !

: information on Engineering, Mechamcs, Applied Science
. Astronomy, Electricity, Naval Architecture, Chemistry,
i Manufactures, Photography, Telephony and Phonography,
| Natural History, and, in fact, all subjects of industrial and
scientific interest. Each issue contains a full list of inven-
. tions for which patents have been granted by the United
States each week, giving the name of the inventor. The
Notes and Quenes .department, with its full answers to
various questions in mechanics and general science, will
alone repay the reader for a full Year’s subscription.

. Postal Note.
: securely sealed and correctly addressed, seldam goes astray,

The Sclentific American covers a broad fleld, and
should satisfyall those who have any thirst for information *
or who have any desire to be familiar with the current
scientific events and the industrial progress of the country.
Eachissue is embellished with the best class of wood engrav- |

, . The success of t
. the best guarantee of its value and its popularity.

ings, and such subjects a8 admit of it are fully illustrated.
Although many of the subjects treated of are technical in
their nature, theg‘are written in as popular a style as possible.

s paper and its widespread circulation are

One copy of THE SCIENTIFIC AMERICAN and one copy of
THE SCIENTIFIC AMERICAN SUPPLEMENT (Sée prospectus be-
lew) will be sent for one year, postage prepaid, to any sub-
scriber in the United States, Canada, or Mexico, on receipt
of seven dollars by the pui)lmhers

The safest way to remit is by Postal Order, Draft or
Money carefully placed inside of envelopes,

butitisat the sender’s risk. Address all letters and make
all orders, drafts, etc., payable to

MUNN & CO., 861 Broadway, New York.

ScieEnTIFIC AMERICAN SUPPLEMENT.

$5.00 A YEAR, INCLUDING POSTAGE.

‘This 1s a distinct paper from THE SCIENTIFIC AMERICAN,

: but it is uniform in size with it, every number containing 16
octavo pages. THE SCIENTIFIC AMERICAN SUPPLEMENT em-
braces a very wide range of contents, covering the most

recent and valuable contributions in Science, Mechanics,
Architecture, and Engineering, from every part of the,
world, _Every number contains several illugtrations, con-i
sisting in part of important engineering works, in progress ;
or completed, both at home and abroad. It presents the | |
most recent p‘pcrs by eminent writersin every department :

TTe Motor of 19 Gentury

Bytol HL v,
Can be used any place,to do am/
:;, and by any one.
o Fire! No Steam! No
H No Gauges! No Engi-
V3 neer | "A perfectly safe Motor
j forall places and purposes. (‘ost
of operation about one cent an
i hbur toeach indicated horse porw-
- €T For circulars, etc.. address
- CHARTER GAS ENGINE CO,
. Box 145. Sterling, 111,

Ecowouy, K. ILITY,
BIMPLICITY. S4PETY.

ASTRONOMY
Poole Bros. Celestial Planisphere and
Celestial Handbook just published.

For descriptive circular address

POO LEBROS., Cmcaco. ne.

cAVEATS TRADE MARKs
COPYRIGHTS.

CAN I OBTAIN A PATENT? Fora
Riompt answer and an honest oplmon write to

UNN & CO., who have had nearlyfifty yeary’
experie nce in the patent business. mmunica-
tions strictly confidential. A Handbook of In-
formation concerning Patents and how to ob-
tain them sent free. Algo a catalogue of mechan-
ical and scientific books sent free.

Patents taken through Munn & Co. receive

zecm] noticein the Scientific American, and

us are brought widely before the public with-
out cost to the inventor. This splendid paper,
issued weekly, elegantly illustrated, hasby far the
largest circulation of any senentlﬁc work in the
world. 3 a year. Specimen ciipiis sent free.

Building Edition, monthly, a year. Single
copies, 23 cents. Every number contains beau-
tiful plates, in colors, and g hotographs_of new
houses, with plans, enabling builders to show the
latest designs and secu e contracts. Addresa

MUNN & CO., NEW YORK, 361 BROADWAY.

o

every number contains information useful |
to engineersin every department of industry, civil, mechani-
cal, electrical, etc.

Tranclations from French, German and other foreign
journais, accomPamed with illustrations of Grand Engin-
eering Works: also of Naval and Mechanical constructions
of magnitude, projected, progressing, and completed, at
! home and in all countries abroad.

: The mosat important papers read at Scientific Con-

ventions, by the best and most profound thinkers, will be |

| found in THE SCIENTIFIC AMERICAN SUPPLEMENT. Th|s|
paper, when preserved and bound, forms a most useful en-
t‘:}'clopediao information, and presentsa complete history
the progress of the times in the Sciences, rts, and Me-
chanical Engineering. This paper containg no advertise-
ments. A catalogue of subjects published in THE SCIENTIFIC
A MER ICAN SUPPLEMENT is furnished on application. This is

found of great service to such as are informing themselves
or making a study ef any special subject in any depart-
ment of science or mechanism.

Price—$5 a year, in advance ; or one copy of THE
SCIENTIFIC AMERICAN (8ee prospectus above) and one co, y

E SCIENTIFIC AMEKICAN SUPPLEMENT both mailed

one year for 87, gmeut in advance to the pubushers
Remit by mail and address

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

To Foreign Subacribersa,—Under the facilities of the
Postal Union, THE SCIENTIFIC AMERICAN i now sent by Post
direct frem New York, with regularity, te subscribers in
Great Britain, India, Australia, and all ‘other British Colo-
nies ; to France, Austria, Belgium, Germany, Russia, and
all other European States: Japan, Brazil, and all States of
Central and South America. Terms, when sent to foreign
countries, Canada and Mexice excepted, $¢ gold, for
SCIENTIFIC AMERICAN, one year; $8.50, gold,for both SCIEN-
TIFIC AMERICAN and SUPPLEMENT for one year. Thisincludes
postage, which we pay. Remit by postal or express money
order, or draft to order of

MUNN & CO., 361 Broadway, New York.

$2.50 A YEAR.

This is a Special Edition of THE SCIENTIFIC AMERI-~
CAN, issued monthly—on the first day of the month.
Each number contains about forty large quarto pages,
equal €0 about two hundred ordinary book pages, form-
ing, ‘practlcally, a large and splendid Maganzine of-
Architecture, richly adorned with eleqamt plates in
colors and with fine engravings; lllustrating the most
interesting examples of modern Architectural Construc-
tion and allied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private
residences, city and country, including those of very
moderate cost. as well as the more expensive. Drawings
in perspective and in color are given, togetber with
Plans, Specifications, Costs, and Detalls.

No other building paper containg 80 many new archi-
tectural plans regularly presented as the SCIENTIFIC
AMERICAN, Thousands of dwellings and other build-
ings have been erected on the various plans we have
issued during the past few years.

Architects, Builders, and Owners will find this work
valuable in furmshlng fresh and useful suﬁgestlons
All who contemplate huildizg or improving homes, or
erecting structures of any ki, have before them in
this work an almost endléss series of the latest and best
examples from which t0 make selections, thus saving
time and money.

_makers, e

The fullnes, richness, cheapness, and convenience of |
of thiswork have won for it the Lareest Circulation |

THE SCIENTIFIC AMERICAN
ARcHITECTs AND BUILDERS EDITION.

SINGLE COPIES, 25 CENTS.

Many other subjects, including Hewerage,
Lighting, Warming, Ventilating, Decurntitys,
of Grouuds, rtr., ari illustrated

Matenals, Goods, Machlnei

described and illustrated, with addresses of

ofany Architectural publication in the world.

Bound Velumes of the whole work, from beginning |
in 18%6to close of 18%3, may now be Obtained atP!thls
ice,
‘I'wo volumes per

office, or from Booksellers and Newsdealers.
bound in paper, 2 00 per volume.
year. Forwarded to any address.

Including all the separate diagrams and engravings of
construction details, each volume presents not far from
The reading matter covers :
a large variety of useful and excellent subjects, inter-
No architect, bu|lder, contractor,

one thousand illustrations.

esting to every one.
engineer, or bouseholder can afford to be without this

splendid work. It is full of useful information, and 1ts
illustrations have a permanent value for suggestion and

reference. Itnevergrows old or useless.
MUNN & CO., Publishers,

361 Broadway, New York,

© 1893 SCIENTIFIC AMERICAN, INC

AMERICAN SUPPLE-
desired back number of the SCIENTIFIC €
SUPPLEMENT can be had at this office for
Also te be had of newsdealers in all parts of

$4.00 a Year,

Piping,
Aying Out
An extensive Com- '
pendium of Manufscturers’ annuuncemenis i also .
given, in which the most reliable and approved building
Tools, and Appliances glll‘e
e .

This Company owns ‘the Letters Patent

All busmess outslde the U. S. transacted hy Thomson-Houston International Electrio Co. 44 Broad St. New York | No. 186,787, granted to Alexander Graham

Bell, January 30, 1877, the scope of which
has been defined by the Supreme Court of

_tthe 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
onwhich 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
i magnet constructed as described, 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
i and of themselves, but for an electric tel-
hone in the construction of which these
things or any of them are used.”

i 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
i 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.
B 6
OTTO”

GAS AND GASOLINE

ENCINES.
'/ ¥%4t0100h.p. Can
/ beused in cities or
/ in country indepen-
{ dent of gas works
or gas machines.

No Boiler,

OVER No Danger,
30,000 SOLD. No Engineer.

:OTI0O GAS ENGINE WORI_I_S, PHILADELPHIA.

Scientific fook }ataiogue

RECENTLY PUBLISHED.,

Our new catalorgue containing over 1W pages, inciud-
ing works on more than tifty different subjects. Will be
mailed free to any address on application.

MUNN & Co0., Publishers Scientific American,

361 Broadway, New York.

q

A& FIRSY CLagS
"y

ALLO QUTFLTS -
AT AGHER 05T

EEST EJAL ‘TY »
cesT

__Parsons Hﬁulugicél_lhsm@'
earn the Watch Trade

Engraving and Jewelry Work.

PARSONS, IDE & CO. & Circular free.
302 Bradley Ave., PEORIA, ILL.

" RIFE’'S AUTOMATIC
HYDRAULIC ENGINE QR RAM

SUPPLYING WATER FOR
Irrigation, Small ‘lowns, Haiiruwy Tanks,
Factories, Steam Mil'n Thiries, (uumry
Remdences, Stock _Yurds, ete. Automatic,

Efficient, Durable, nnri
-nl._._,- Send
fully illus. catalogue.
See illustrated notice
in Sci. Am., p. 5, July 5, '90.

Rﬂe’ l[ydrnnllc Engline
Miz. Co., NRoanoke, Va.

its Uses and Abuses. The sc
ence easilyacuired Illustratod
just out, $1.60. 100 page armp hiet, e Address
ANDERbOV 8. AL 12, 152 State ‘n; e -\(‘u.

Inexpensive. for

HYPNOTISM :

book, j
PRO’F

A FoREsos
_BOILER COVERINGS _

| 87 MAIDEN LANE,
. FEW YORK
oA, PLAGCL G, Larme,

PRINTING INKS.

The SCIRNTIFIC AVERIUAN Jx printed with CITAS,
ENKC JOIINSON & COVCRINK, Tenth and Lomoard
Sta., Philadeipnia. and 47 Rusg ¥t upp Maanpe, New York
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