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Founded by Mathew Caren, 1785,
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walunut St.. Philadelphia. Pa. U.S. A.
%~ Our New aud Revised Catalogue of Practical and

Scientific Books, 90 pages, 8vo, and our other Catalogues

and Circulars, the whole covering every branch of Sci-

ence applied to the Arts, sent free and free of postage

t0 any one in any part of the world who will furnish his
address.

The Scientific American

Reference Book.

A most useful little bound book of 150 pages, com-
prising, probably, the most extensive variety of stand-
ard, practical, condensed information ever furnished
to the public for s0 small a price, only 25 cents.

Among its contents are: The Last Census of the
Un ted States (1890), by States, Territories, and Coun-
ties; Tabie of Cities having over 8,000 inhabitants;
Map of the United States—miniature outline; The
Patent Laws full text); The Trade Mark Law (full
text); The Copyright Law (full text);: The Principal
Mechanical Movements—illustrated by 150 smal dia-
grams—of value to inventors and designers of mechan-
ism; Medallion Portraits of Distinguished American
Inventors; Valuahle Tables relating to Steam, Elec-
tricity, Heat, Metals, Weights, and Measures.

L& Sent by mail to any address on receipt of Price
25 cents.

MUNN & CO., Publishers,
361 Broadway, New York.
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CAS AND CASOLINE
ENCINES.

14t0100 b.p. Canbeused in
cities or in country inde-
pendent of gas works
or gas machines.
No Boiler, No Danger,
No Engineer.

The Otto Gas Engine WKks., [ocorp’d, Philadelphia

OVER 45,000 SOLD.

Department of
Science and Technology.

Instruction by means of laboratory and class-room
practice in Drawmé and Machine Design, Algebra,
Geometry, Physics, Chemistry, Electrical onstruction,
Steam, Strength of Materials, Mechanism, Carpentry,

Machine Wor Plumbing, Painting.

erm Begins Seprember 23.
For app]lcatmn blanks and other mformatmm address

PRATT INSTITUTE, Brooklyn, N. ¥, | VoL 1» Secretary.
VYOLNEY W. MASON & CO.
FRICTION POLLEYS, CLUTCHES, and ELEVATORS

PROVIDENCE, R. L
FUNDAMENTAL PRINCIPLES OF

Business; Their Application in Practice.—A lecture de-
livered in the Sibiey Cellege Course by T. Dunkin Paret.
A very interesting presentation of the ﬂubject. full ef

Srcientific

American,

—

BARNES Foot-Power
MACHINERY.

FOR WOOD AND METAL WORK.

CATALOGUE
FREE,

Machiom for

erpemters, rerichas. Wodal
CEnatien, Bibeaiin  Bioyue Bapei
@achiaiets, Amaiees Mechasien

Tasentors,
Masvel Traiaing

THE BEST FOOT POWER MACHINES 1N THE WORLD.

W, F. & JODR DARNED €8, 1999 RURY ST., BOCKFORD, ILL

RE BRICK rukeos

PURPOSES.

F « e« o o o BF Send for Prices and Catalogue.
BROOKLYN FIRE BRICK WORKS.
88 Van Dyke Street, BROOKLYN, N. Y.

CALENDOLI'S TYPESETTING MA-
chin e.—Description of a machine recently invented by
Futher Calendoli, a Sicilian Dominican. which permits
an experienced operator to compose tifty thousand let-
ters an hour. With 7illustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1005. Price 10
cents. To be bad at this office and from all newsdealers.

EMPIRE

© BOILER CLEANER *

COMPOUND
We Don’t Offer Gratuities, but our
Circular will give you the information
thatTwiI] enable you to alrnrr Time.

rouble and Mone, . ap-
of, aid being wsed he Largest
gmuways and jf‘nctm-iea M ﬂw East.

; FICE
Kemble Bldg 19 Whltehall St.,N.Y.

4BIC FOUR'-
C. & 0. ROUTE

TO WASHINGTON, BALTIMORE, PHILADELPHIA,

THE HEALTH AND PLEASURE RESORTS OF THE
ALLEGHANY AND BLUE RIDGE MOUNTAINS.
OLD POINT COMFORT,

MoOST BEAUTIFUL SCENERY IN THE WORLD.
Magnificent trains leave CHICAGO daily at 9.00 a. m.,
1200 noon, and 8.30 p. m., elegantly equgred with Buffet
Parlor Cars, Wagner Sleepme Cars, vate Compart-
ment Cars, ﬁﬂegant Coaches, making direct connections
in Central Union Station, Cincinnati, with through

trains of the Chesapeake & Ghio Route.
HOT SPRINCS, VA.,
**The Mecca of the Tourist and Invalid,” right in the
heart of the picturesque Alleghanies, has afforded
healthandrest for many generations.
Through Palace Sleeping Cars between St. Louis,
Indianapolis, and” Washington, D.
See that your tickets read via Big Four Route and
Chesapeake & Obhio Railway.
J. C. TUCKER, Q. N. A. Bic Four RouTe.
U. L. TRUITT, N. W. P. A, Bia Four RouTe ano C. & O. Ry.
234 CLARK STREET, c»«cmo
E. 0. McCORMICK B MARTIN,
Passenger Traffic Mannger Gen. Pass & Ticket Agent

IADUCTC

HOWARD 2 GERMAN ST'S.
ANUFACTURE

M TELEPHONE S =

AND EVERY THING EL&CTR\CAL
ARM REST BELLS .
DIST. MESSENGER BOXES U

practical suggestions as to the conditions T vy to
obtain business and professional success, Contnmed in
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998 and

99, Price 10 cents each., To be had at this office and
from all newsdealers.

$26.50. An 8 Light 16 C.P. 110 Voit Dynamo

Not a toy, but a high grade,
substantial machine, which
we guarantee to do’ all we
claim for it. We place this
machine on the market at
above Jow price in order to
introduce our Dynamos and
Motors of larger sizes.

" Send for circular No. 26.
&t ROTH BROS. & CO.,

30 to 34 Market St.,
Chicago, I1l., U.S.A,

A Valhable Book

12,500 Receipis,

708 l:'lgen.
Bound in Sheep, $6. Half-Morocco, $6.50.
This splendid work contains a careful compilation of

Price 35,

the most useful Receipts and Replies
and Queries of correspondents as publi
entific Anterican during the past fifty years; together
with many valuable and important additions.

Over Twelve Thousaud selected  Receipts are
bere collected; neariy evex;y branch of the useful arts
being represcnted. Itis h{ the most compreh ensive
volume of the k.nd ever placed before the public.

The work may beregarded as the product of the stud-
ies and practical experience of the ablest chemists and
workers in ali parts of the world ; the information given
being of the highest vaiue. arranged and condensed in
concise form convenient for ready use.

Aimost _every inquiry that can be thought of. relating
to formule used in the various manufacturing indus-
tries, will bere be found answered.

Instructions for working many different processes in
the arts are given.

Those who are aged in any branch of industry
probabl y will find mt |sbmk much that is of practical
vaiue in their respective callings.

Those who are in search of independent business or
employment, rel'ating to the home manufacture of sam-
ple articles, will find in it" hundreds of most excellent
suggestions. s .

¥ Send Jor Descrivtive Circular,
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE.
361 Broadway, New York.

fuven in the Notes
shed in the =ci-

TIES Puorchased or Introduced. N. Y.
SPECIALTY CO., 253 Broadway, New York

NOVE

MESSRS. MUNN & Co., Sol ¢ tors
of Patents, have bad nearly fifty
years’ continuous experience. ANy
one may quickly ascertain, free,
whether an invention frobably is
gotem.able by writing to Munn & Co

mmunications strictly confiden~
tial. A handbook of atents and
howto obtain thém sen!

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer-
ican. This splendid weekly
elegantly illustrated, has the largest'.
circulation of any scientific work.

a year, Specimen copies free.
Address MUNN & CO.,
New York, 361 Broadway.

Foreman Blacksmith Wanted . Man familiar with

engine and ship work. Apply by letter, stating experi-
ence and age, to The Atlantic W?urkn. B on.p
' ' Volts 125
C])/)'.‘EB :1?:::‘([ % '“E oo Aupe &9
PEARSONS PATENTS | 7 Size 11-16"x2 34"

The CAPO-FARAD s the smn.llest. Battery of its
wer ever made. Requires nelther care nor attention.
ot aE ected cIi:nw.te. Always ready, and mails under
a 2e. 8 « 13 each, by mail.

JAS. ). PEARSON 2? Thames Street, New York, U. S. A,
"\U 2OV
_-!-

YPE WHEELS. NODELI l.tXP!RlMENTAL ‘W ORK . BMALL MACHINERY
NOVEL“E& & ETC. NEW YORK STENCIL WORKE 100 NASSAU 8Y N-Y.
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THE SHIPMAN ENGINE MFG. CO.

ENGINEERS. Rochester, N. Y,  MACHINISTS.
May Have Something of Interest to You.

Shipman Oil_Burning Statienary and Marine Engines,
Automatic Pumping Qutfits, Engines, Boilers, Marsh
Steam Pumps, Crude Oil Burners, Clm‘ord Smoke Con-
snmern‘ Empire Bonler Oil Injectors, Vulean Instanta-
oons v sier Hostem, Blaggemis Drlle. keubes ol
0]] Saws. S TIN—-TH

PHOSPHOR BRONT ALLOY.

8F Printed matter on above for the asking.

Durable—Easily Applied.
This roofing is manufactured
from natural Trinidad aspbalt
materials, and will not dry up
and become brittle under ex-
posure to the weather as coal-
tarroofings do. ¥ Send fo
a= JTeesampleofroof 12 years ela,
2 with circular and prire list to

WARREN CHEV[I(‘AI.

& MFG. CO..

83 Fulton Street,
New York. U. S. A,
D. pam-

H Y P N 0 T | S M X ¥e0ﬂ ,.Jmotggt(}:noggsml:% agnet-

ism 10c. Dr. Anderson, S A%, Masonic Temple, Chicago.

FARIES TUn.B’E CLEANER

DER. NOTHING LIKE I
NEVER GETS STU(;K'

BUY THEM OF YOUR DEALER OR OF US i

FARIES M'F'G CO.,
1054 E HERKIMER ST., DECATUR IL

BUSINESS OPPORTUNITY.

A large and prosperous manufacturing concern lo-
cated in one of the busiest cities in Southern Pennsyl-
vania will, on Segt 18t, increase their capital and enlarge
their plant. T pi{ily increa.sln emand for the
specialties which are made at a g profit, make this
increase of capacity imperative. A gentlen:an of ex
rience in manufacturing, having not less than $25, U(IIPto
invest, can become assoclated with a.n established con-
cern with an o pen‘t!.mlt&I an active part in the
management. Address § EAM SPEC].A_L..T EB, Office
of The Iron Age, NEW YorE CITY, N. Y.

ARMS & LEGCS

WITH RUBBER HANDS & FEET.

The Most Natural, Comfortable and
Durable. Over 16,000 in use.

New Patents and Important Improve-
ment. U. S. Gov’t Manufacturer.

Illustrated book of 430 pages and for-
mula for measurmg sent free.

8F™ See llugtrated articlein Sci. AM.
- of August 3, 1895.
A. A MARKS 70t Broadway. NEW YORK CITY.

BI-SULPHIDE b Kiitng
OF GARBI]H E. It TA YLO K, Cleveland, Onio

COMPLETE SMALL SIZE NEW
' MILLING MACHINE.

Full Capacity of l.arger Machines

Indispensable for students, inventors,
model makers, etc. For cutting gears
pinions, fluting taps and reamers and all
intricate milling.

Made s ecuzllu for small work. With or
without tight and loose puuq‘lcoumenhaﬂ
I Price within the Teac

¥~ Write for full parnculars
Little Giant RICHARDS . CO,,
Brooklyn, N. Y.

SELF- EXPANDING SCRR

for use In the arts, Killin Imsacta
in Grain, Killing Rmmslnu An-

Bench Miller 218 Fulton St.,
ELECTRICITY AND PLANT GROW-

ing.— A paper by Prof. L.. H, Bailey, of Cornell Univer-
8ity, describing and giving the results of a series of ex-
permments upon the effect of electrical 1illumination
upon the growth of plants. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. Nos. 990 and 991. Price U
cents each. To be had at this oftice and from all news-

VANDUZEN *oeT PUMP

E BEST IN TH! Wﬂ
Pumps Any Kind of l.lqwd
Always {n Order, never Clogs nor

1. Every anp Guaranteed.

Cost §7 to §7H each. Address

THE E, W, VANDUZEN' 006,

102 to 108 E. Becond 8t., Cincinn

MACHINES. Corliss Engines. Brewers'
and Bottlers’ Machine %ﬂl THE VILTER
MFG. CO., 899 Clinton Street, Milwaukee, Wis,

GASOLINE ENGINES.

IC

For Propelliu

14 to % horse power.
Cheapest Fuel, Absolute Safety, No
le le Construcuon Flundreds in Successful Use.
ntc f or ulustrated catalogue.
SLOBE GAS ENGINE CO..

Boats of nll kinds.
icensed Engineer,

Merion Avenue .s: 49th Street, PHILADELPHIA. PA,
Absolute secrecy. Send

lnE“ lIE"EI OPED,

for pnn.icullm Advice and sugeestions l'reﬂ.
Correspondence and sample orders solicited, {'
in business. Gunrdam & Sou, 9 John 5t., New ork.

VAPOR LAUNCH.

Engine and belm controlled
from bow. Latest improved and
only 12 to 1 motor now ready for

2, 8, d Th.p. Nolicensed en-
gineer or pilot required. Smeced
and safety guarantecd. No dan-
gerous naphtha or gasoline used.

ALCO

Marine véumr ¥Engine Co.. Jersey City, N. J.

ARGON, THE NEW CONSTITUENT

ofthe Atmoa;l)u ere.—A very full abstract of # paper by
Lord Rayleighand Prof. William Rxmsay, read befere
the Royal Seciety. Reasons for suspecting a hitherto
undiscovered constituent in the air. Proof of the pres.
ence of argon in the air by atmolysis. Separation of
argon on a Iurge scale. Density, spectrum and behavior
of argoo. l.iguefaction and soliditication of argon. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos.
1000, 1001 and 100%2. Price 10 cents each, To be
had at this office and from all newsdealers.

~_DEAFNESS

and HEAD NOISES relieved by using

Wilson’s Common Sense Ear Drums.

New scientific invention, entirely different
in construction from all other devices. Assisi the deaf
when all other devices fail, and where medical skill has
given no relief. 3afe, comfortable. ana invisible; no
wire_or string attachment W rme for am hlet.
WIIL,SON KAR DRUM G. co,
Louisville Trust Co. Bullding. Lomsvnlle Ky
EF~ Mention this paper. and 1122 Broadway, New York

N 0 v E LT' E s —_Dixie Novelty Co., Ltd, New Or-

"~ leans, La., buy and sell Patented
Novelties. Correspondence with manufacturers and
dealers solicited.

Drum in position.

ERRILITEC

|
ﬂsSTMADEWRTlN" Ro

¢ s a;'sc“;;%m*:;zercmwc"sf«‘w‘%é' &
EAGLE PAINT avaRNiSH workS PITTSBURG Pa.

N ESS & HEAD NOISES CURED
EA my lavisible Tubular Ear Cushions. Whispers heard.
c

lrrlnted to help more cases than all similar devices
ombin ed. Help ears ag glasses doe yes. Sold byF
F. Hiscox only , 853 Br'dway, N. Y. Send for book of proofs REE

THE “ROUND BOX”
TYPEWRITER RIBBONS

M. & M. CARBON PAPERS,

Give vperfect satisfaction when
others fail. Used by nearly all United
States Government Departments.

Samples Free upon application.
= MITTAG & VOLGER,

F Manufacturers for the Trade,
Cor. Park & B.R. Avea., Park Ridge, N.J.

© 1895 SCIENTIFIC AMERICAN, INC.

|

Mechanics, Steam Engineering, Electricity,
Architecture, R, R. and B ineerin,
Plumbing, Heating, Mining, nglish Branch.
es. Send for free circular, st ting sub)ect t
wish to study or your trade,
tlorrespondence School of Industrial
Sciences, SCRANTON. PA.,

BUY
TELEPHONES

That ave gnod—not ‘" cheap things.”” The difler-
ence in cost is little. We guarantee our apparatus and
arantee our customers against loss by patent suits.
ur guarantee and instrumentsare HO'UH (¢ OO0 D.
WESTERN TELEPHONE CONSTRUCTION CO,
440 Monadnock Block, CHICAGO.
Largest Manufacturers of Telephones in the United States

HELLO, CENTRAL!

Do you use telephones? f so. we can_ pive
you just what you want. Gur apecialty is Blake
Transmitters. Thereis o~ best” in everything,
and ours are the best. We supply comple
telﬁ ones or all or anyof the partsto conatrm.t

epbone. Write forlllustrated catal

P (ENLX INTERIOR TELEPHONE C

131 Liberty St., New ';’nrk.

THE NEWSPAPER AND THE ART
of Making It.—An address delivered at Cornell Univere.
sity, by Cbarles A. Dana, editor of the New York Sun,
Contained in SCIENTIFIC AMERICAN SUPPI.EMENT, No.
995. Price I0cents. To be had atthisoffice and from
all newsdealers.

Telephones

Sold outright. Cannot get out of order.

Guaranteed free from infringement.

Suitable for exchanges or pnvate plants.
for Testimonials and

Some good territory left for relmhle agents.

Mason TeLervone Co., Ricumono, Va.

MECHANICALDRAWING ‘C

of any Novety or8 pecial

in wire whtch you woul
Introduced? T can make
tL, or manufacture the same, by con-
act, & royalty or otherwize. Drop me & line,
. R. HI'I‘(,I COCK, Watertown, Conn.
==

ARBORUNDUNT
ool e A

HM’E YOU AN IDEA

like Developed or
{;nu a M[l

a New or Second-band Machine for Acu
cordion Pleating Ladies' Dress Goods.
erfect order. Hand power preferred. State
g. COPLESTON, Charleston, 8. C,

SCIENTIFIC AMERICAN DYNAMO.

Description of aplain shunt-wound dynamo of simple
construction, capable of supplying a current of from 60
to 75 110-volt ‘incandescent lamps. or of bein (f used as a
5h.p motor. This machine was constructed especially
for the benefit of the readers of the Scientific 4merican,
by Mr. W. 8. Bishop, of New Haven, Conn. 1t is de-
51 ned to meet the wants of mecbanics and amateurs

0 desire to construct a simple dynamo for their own
use. but who do not care to enter into the subject scien-
tifical y. With 24 ustrations. Contained in ~CIENTIFIC
AMERICAN ~UPPLEMENT, No. 863. Pricel0cents. To
behad atthisoffice and from all newsdealers.

WANTED

Must be in
price  'W.

EDGE TOOLS

are often nearl{ ruined by using a grind- &
stone not adapted to the work. Our g
quarr ies produce & large variety of grits
suitatle Tor grinding any tool,

FF May we send yow eur Catalogie,
ahiach will give yow some information?
GRAFTON sTONE COMPANY,
No. 80 River Street, GRAFTON, OHIO.

LITTLE GIANT BOLT CUTTERS
and NUT TAPPERS.

Complete with Tap Chuck,
Taps, Dies, and Collets. Cut-
ting 9 sizes, from 24 to 1 inch.
Has improved clutcb on spin-
# dle for running die off after
& thread is cut, making quick
return.

I;F‘ Send for fully illustrated

-'4."5_'-’

WELLS BROS. & CO., P 0 (ﬁox B, Greenfield, Mass,

%WEl.l DRILLS

awarded Highest Medal at the World’s Fair.
All latest improvements. Catalogue free.

F. C. AUSTIN MFG. CO., CHICAGO, ILL.

ARTESIAN WELLS —BY PKOF. E.

G. Smith. A paper on artesian wells as 4 source of
water supply. Essential geciogical conditions of arte-

siun wells, Some chemica) features of artesian weil
supply. Contained n SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 943, Pricell centa. To behad at this

office and from all newsdeulers.

Y8u USE GRINDSTONES?

If so, we can supply you. All sizes
=, Monuted and nnimonnted. always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. §F Ask for catalogue.

The CLEVELAND STONE O,
2d I‘loor. leshxre. Cleveland. 0

| irsiag WEs

Archltectural J3ooks

Useful, Beau@l and Cheap.

Any person about to erect a dwelling house or sta-
ble, either in the country or city, or any builder wishing
to examine the latest and best plans for a church,
school house, club house, or any other public building
of high or low cost, should procure a complete set of
the ARCHITECTS’ AND BUILDERS’ EDITION of the ScI-
ENTIFIC AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and persons about to build for themselves will find the
work suggestive and most usefnl. They contain draw-
ings in perspective and in color, together with floor
plans, costs, location of residence. etc.

Two volumes are published ancualiy. Volumes 1 to
18, which include all the numbers of this work from
commencement to December, 1834, may now be obtained
at this office or from Booksellers and Newsdealers.
Price, stitched in paper, $2.00 per volume. These vol-
umes containall the plates, and all the other interesting
matter pertaining to the work. They are of great per-
manent value. Forwarded to any address.

MUNN & CO., Publishers,

361 Broadway, New York.



	scientificamerican08241895-127

