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Foundrd by Mathew Carey, 1785.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PURLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S, A.
B~ Our New aud Revised Catalogue of Practical and

Sclentific Books, 90 pages, 8vo, and ourotber Catalogues

and Circulars, the whole covering evay hrnnch of 8ci-

ence applied to the Arts, sent free and free

:% any one In a0y part of the world who will faraish b

ess.

JusT PUBLISHED.

Motive Powers

and their Practical Selection.

BY REGINALD BOLTON.

Crown 8vo. 267 pages. With many Tables
and Index. $2.25.

*,* The hook contains information necessary for
deciding upon the best prime motor to suit any given
circumstances, with all materials ana rules for a prac-
tical and accurate decision, including comparative co t
thronghout.

Our Catalogue of Scientific Books and Pvaspeuacs of
Engineering Works sent upon request.

LONGMANS, GREEN & CO0., pubishers.

NEW YORK ...

“0TTO”

CAS ano CASOLINE
ENCINES.

15t0100 h. p. Canbe used in
citiea or In country inde-
pendent of gu works
or gas machines.
No Boiler, No Danger,
No Engineer.

OVER 45,000 SOLD,
The Otto Gas Engine Wks., Incorp’d, Philadelphia

l DEAS DEVELOPED. Absvlute secrecy. Send
for particulars. Advice andsuneutlom free.

Correspondence and sample orders sollcited. ;

in business. Gardam & Son, 8 Jobn 3t., New York.

‘@A HELLO, CENTRAL!

Do you use telephones? [f ao. we can_Rive
Eou Just what you want. Our spécialty is Blake
ransmitters. There is a “hest. ".in everythi
and ours are the best. We supply coma}u
telephones or all or any of the parts to cons
atelenhone. Writefor lllustmte catalo%
PHENIX INTERIOR TE 0.,

131 Liberty 8t., New Yor
HAUNTED SWING@. .7:I'fsnouens ihe

Illusion Algparatns known a8 the Haunted Swing,

patented November 7, 1893, No. 508,227; we are now pre-

gnred to sell either American or European righta.
ATHCART & BARI'LETT, ATLANTIC CITY, N.J.

NICKEL

AND

ELECTRO-PLATING
Apparatus and Haterisl,

THE
Hanson & VanWinkle Co.
Newark, N. J.

81 L1BERTY 8T, N. Y.

36 & 37 8. CANAL 8T,,
CHICAGO.

GRADUATE AND POST-GRADUATE

Engineering Degrees. -By Robert H.Thurston. An able

discussion of the subject of the conditions under which

degrees in engineering should he given. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT, No. 1003. Price

310 (ients To be had at this office and from all news-
ealers.

m%om business
for 150 p. 1896 catalogue,

TYPEL WHEELS. MODELE L. EXPERIMINTAL “
MOVELTILS & ETC. WEW YORK STERGIL WORKS

NOW READY !
Seventeenth Edition of

Experimental Science

AALL MACHIERY
U BT N.Y.

REVISED AND ENLARGED.
120 I’nges and 110 Superb Cuts added.

Just the thing for a holiday present for any mln
woman,student, teacher, or anyone interested in scien
In the new matter contained in the last edltlon wlll he
found the Scientific Use of the Phonompb the curlnul
optical illusion known as the Anorthos , together
w th other new and interesting Opt.!cnl 1 usions, the
Optieal Projection of Opague Objects. new experiments
in Pro cn, Iridescent Ghass, some polntn o Photo-
grnphr. Im‘.ludiu& Hand Cameras, Cane aneru. eto.;
ys ems of Hlectrical Dlat.rlhuzlon Electrical Ore Find-
locteical Rocver, Eiectric Chires. How to Color
‘Lam,ern Slides, Study of the Btars, and a great deal of
other new matter which will prove of interest to scien-

tific readers. ;
840 pages, 182 fine cuts, substantially and beautifull
bound. Price in cloth, by msil, 84. Half morocco, $35.

B Send for dlustrated circuiar.

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BRUADWAYX, NEW YORK.

Srientific

dumerican,

GRS AND GASOLINE ENGINES,
FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES.,

Tazx OLIN Gas ElnNaInNnE Oo,
222 CHICAGO STREET, BUFFALO, NEW YORK.

Ruggles-Coles Engineering Co.,

39-41 Caortlandt Street, New York, Ageants,

GAS ENGINE GASTINGS e

also_for Water Motor Dynnmo Boller, Engine, etc.
AF. WEED & CU.. 106 Liberty sto N. Y.

Durable—Easily Applied.
'I‘hls rooflng is manufactured
natural Trinidad asphalt
materlnls. and will not dry up
and become brittle under ex-
posure to the weather as coal-

mrfrooﬂnna ?o! s end old,
- Jreesample of oo, ears
with c&rgular and e list to

WA l!.RE\' CHEM](JAL
s MFG. CO..

85 Fulton Street,
New York, U. 8. A.

ROSE PULYTEGHNIB |N8TITUTE

Tervre Haute, Ind. A S8chool of Engineerlng.
Mechanical, Electrlcala‘ Civil Englneerlng, Chemical
courses. Well endowe Extensive Shops And Foun-

dry. dernly equipped Laboratortes in 841“-
mreynts. Expen:ea lowppg.ddresa C. L. MEES, President.

{§ ~_DEAFNESS

and HEAD NOISES relleved by using

A
g Wilson’s Common Sense Ear Drums.
New sclentific invention, entirely different
tn construction from all other devices. Assist the deaf
when all other devices fail, and where medical skill has
given no relief. Safe. comfortahle, and 1nvlslble. no
wire or sm attachment. \\ rite for
(n§ LA DRUM M ANUKG. co,
¥
oadway, New York

,,- Xoulswile Tirast Co_Bufl dinghl[_muisv‘llle K
THE “ROUND BOX"
TYPEWRITER RIBBONS

M. & H. CARBON PAPERS.
Give satisfaction when
oth ers fall. Used by nearly all United
States Government Departments.
Samples Fres upon appUcation.

MITTAG & VOLGER,

Manufacturers for the Trade,
Cor. Park & B.B. Aves., Park Ridge, N. J.

FORECLOSURE SALE.

The Works of the Gilbert C
Company wiil be sold n% Aud‘l:nnll:l;nzgncmﬂn!
County, N. Y. hn in
BULKELEY & T

THE [ELECTRIC LAUNCH Co.

OFFICE AND WORKS 186 StreeT

PRENTISS TIME SYSTEM

8, 30, 60, 90 and 100 day movements.
SYNCHRONIZEN CLOCKS
S8ynchronizers for Time-Stamps and Record-
ers. Also Mechanical Self—wg\dlnn Clocks,
CALENDAR CLOCKS
Tower Clocks, Outside and Synchronized

81 n Clocks. Clocks rented in New York Céi
¥ Send for hlet and particulars.
The Prentiss Clock Improvement Co.,
49 DEY 8T., NEW YORK CITY,

CALENDOLI'S TYPESETTING MA-
chine.—Descriptiuon of a machine recently {nvented by
Father Culendoli, a 8icillan Dominican, which permits
an experienced uperator to compose tifty thousand let-
ters un hour. With 7 {)lustrations. Contmned in 8CIEN-
TIFIC AMERICAN SUPPLEMENT. No. 1003. Price 10
cents. T'obe had at this office and from all newsdealers.

VGA4 LA, U5.A
CONSTILL 'I‘CA'P 10N

AND ADVICE To INVENTORS.

work of every description. Automatic
machinery designed and built. end for circular.
ALTBY MFG. CO., Brooklyn, N, Y.

Telephones

8old outright. Cannot get out of order.

Guaranteed f ree from infri

Suitable tor exchanges or prlvate plants.
Send f es.

or Testvmonials and
e gooé territory left for reliable agents,
ason Terepvone Co..  RicHmon, Va.
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JACKSON & THOMAS
= Manufacturers’ Agents.

Can handle to advantage two_more lines of staple
manufactures for Georgia and South Carolina. Kour
men constantl ontherond. Addr %
JACKSON & THOMAS, P.O.Box Aug st , Ga.

R REVOLUTION!!!
ANew COTTON GIN
=a WOOL BURRER.

Inventive genius has at last produced a machine that

will send into retirement the old Baw Gin =0 long tole-
_ﬁlt.o enormous development in the cotton
indum-: e Universal Cotton Gin and Wool Burrer

Company are taking out patents in the principal coun-

trie a.nﬂ make clalm to superiority over the system
now 1n use on the following among other points: The

new Bul]er Gin will preserve the fibre inta

sead more thorou% ¥, and thus gave a large nmr.mnt of

¥ vent the pouihﬂh.y of fire; perform the

MACHINES. Corliss Engines. Brewers’
and Bonlern’ Machinery. THE VILTER
MrqG. Co., 8598 Clinton Street, Milwaukee, Wis.

RED GEDAR
TANKS zdit.

Dlameter.
WHITE PINE. CYPRESS, REDWOOD.

16 Murray St.. New York. W|LL|AMS MFG. GO

35 8. Market 8t.. Boston.
321 Vine 8t Philadelphia. Kalamazoo, Mich.

POSSIBILITY OF LIFE IN OTHER
Worlds.—A most interesting discussion of this much
debated question by the «reat astronomer, Sir Robert
Ball. Contained in 8CIENTIFIC AMERICAN 8SUP-
PLEMENT, No. 99:2. Price 10 cents. To be had at this
office and from all newsdealers.

IC

MORRIS HEICHTS.NEWYORKCITY
VAPOR ENGINE awo

Mn NIT" POWER COMPANY,

8 Eric Streer, Grano Rarios, MicHiGan.
GCASOLINE LAUNCH ENGINES ano LAUNCHES

Senp FOR CIRCULAR. -

VAPIJII LAUNCH,

3 and hslm controlled
from huw. Latest improved and

¥ for
18 to 40 ft. launchen
2,8, 5and 7Th. p. Nolicensed en-
neer ur pll T uired.

mmpmormo! s

‘N—

Marine Vapor Engine Co., Jersey City, N. J.
MANUFACTURE OF BICYCLES.—A

very comprehensive article giving the details of con-
struction of every part of these vehicles. With 16 en-
graviogs. Contained In SCIENTIFIC_AMERICAN SUP-
PLEMENT, No. 908. Price 10 cents. To be had at this

office and from all newsdealers.
ON EASY
ARD & C0., 166l st., Pooris, 1L
GAS BLAST FURNAGES,
TS JET BLACK- 5.8 H.WATERPROOF IND|A |

- %%&fﬁ&ﬂﬁ?:ﬂ&a’.‘.‘:&
A Complete System for the generation of a
CHEAP AND PERFECT FUEL GAS.

¥~ IUustrated Catal on
Address, 80 NASSAU b'l‘llEE’l‘. ‘NEW YORK.

Z
=

\v’ BIGYQLES PAYMENTS
a7l
ERICAN BAS FURNACE CO.
for all kinds of Mechanical Work,
. ”—Lua..mnmabuuﬂm WATERPROOF

d; lowest prices
AM
of ELIZABETH, N.J., PATENTEES OF
HIGH PRESSURE BLOWERS, ETC.
THEBEST- LIQUID' DRAWING [Nk now M:D‘

ower., For Prope]]ln Boat.s ot all klnda.
, Absolute Safety, No Licensed Engineer,
l:,gim rlt?,e Cummmmuo?‘dnum in Successful Use.
(!I.OHE GAS ENGINE CO

Merion Avenue & 48th Street, HILADELPHIA. PA,

136 0 75 horse

MESSRS. MUNN & Cov, Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention &obsbly 18

tentable by writing to Munn & Co.

mmunications strictly confiden-
al. A handbook of ten
how to obtain them

PATENTS

taken throngh Munn & Co. receive
special notice in the Scientific Amer-
ican. This splendld weekly paper,
elegantly illustrated, has the largest
circulation of any scientific work.
$3 a year. Speclmen ccguea free.
Address MU
New York. 361 Broadw&y.

ﬂwﬁmmmmmgdgek
-m:\‘.', s dav sto > -
in'r_ e NEDER & Sa?}\:gl hia, and they PRICEB &nallp?lot.orsh’ﬂlmshmc} (:n.ab u"ﬁ'_
THE NEWSPAPER AND THE ART T T T el s

of Making It.—An address delivered at Cornell Univer.
sity, by Charles A. Dana, editor of the New York Sun.
(‘ontmned in SCIENTIFIC AMERICAN SUPPLEMENT, No.

993. Price 10 cents. To be had at this office and from
all newsdealers.

EVUF=—STT)

s —— Gt — —— .

‘\\v F. WELON MFC. CO., 8§ SUDBURY STREET, BOSTOM.

THE

STEAM

SPECIALTIES.
53,000 Penhonhy Injectors in ac-
nd Can.

use on bollers 1n . 8. a
El'?.&“!{ii{ lNJ R CO.
118 Beventh St., Brmorr. Mlcn
CONTRACTS WANTED.
To_ manufacture Hardware S alties, Pat’'d Novelties
and Sheet l(em Stamping. g Mfg. Co., Racine,Wis.

DEAFNESS BIIREIH THE EAR

Curvs DEAFNESS
on STRICTLY S8CI-
ENTIFIC dprlnclples. Sutisfnctlon gu aranteed or money
refunde Made of 8 free.

mA. old. Circular
EAR VAPORATOR CO., Y. M. C.i. Bldg.. Chicago, (1l

ENGINEERING FALLACIES—AN AD-
dress to the graduating class of the Stevens Institute of
Technology, by sident Henry Morton, on certain
populur fallacies likely to be encountered by young en-
gineers, and which may sometimes lead even able men
astray when met with in a new guise, With 2 figares.
Contained in SCIENTIFIC AMERICAN SUPPLEM ENT, NO.
994, Pricell cents. To be bad at this office and from
all newsdealere.

work with a minimum of power: require comparstively
no repairs ; require but little if any cleaning, and have
no sawa to uhar . They are the acme of sl mplmt{un
construction and effectiveness in economical work
The ntaple delivered in the most improved condition,
with the least e to fibre ever heretofore effected.
A_lfred B- Bhep ruon. of the Cotton Exchange, New
York, re ized aa foremost expert and authorit
the aotwn world, as attested by his services to the
al Department of culture, and the favorlhle
fon nomrded to his opinlons and publlutious. ia
Pm dent of this Company; T. CTELArY ;
E. A.Kingman urer: and 8. L. Johmton. Bu perln-
tendent and Fngineer. A hand machlne and also full

nmou’gr of g:a?:; .'igci"ﬂ":o'? sz)gnm‘l& pmite?iﬁ
lars address
UNIVERSAL COTTON GIN & WOOL BURRER (0,

Room 60
FISKE BUILDING 89 STATE ST, BOSTON.

Su USE GRINDSTONES?

If so, we can supply you. All sizes
monuted and nnmonnted. always
kept in stock. membqr, we make a
cialtyof selecting stones forall ape.
a\purposes. ¥ Ask for !
The CLEVELAND STOXNE l,(l.

—  2d Floor. Wilshire, Cleveland. O.

n“"En Ea.s' Bplders and Bulbs wanted,

& Bon, Kirksville, Mo,

GIOVANNI MINA,

MANUFACTURER OF

Piano Organs.

REPAIRING and
TUNING.

19 SULLIVAN s'mm:'r,
NEW YORK.

NAFEW-LOVELL CHECK PROTECTOR

?erfmmoonnmmm. Modern. High-
|nl.lhed and Cheapest.
mele in ration. m-
act. No to wear out.
niimited Guarantee. A Cer-
taln Protector. Sent op ap-
B TOVAl t.oanymponsihlaﬂ.m
rice, $8.60. %enta wanted.
Catalogue sent

BAMUEL NAFEW COMPANY,
26 Cortlandt 8t., New York,
A., Manufacturers,

PATENT ~TEEL
SKELETON LEGS
ARE THE BEST.

Established 1849.
D. W. KOLBE & SON, 1339 Arch St., Philadelphia.

VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCAES, and ELEVATORS

PROVIDENCE, R. I.

A\ rchitectural J3ooks
Useful, Beautiful and Cheap.

Any person ahont to erect a dwelling house or sta-
ble, either ig the country or city, or any huilder wishing
to examine the latest and hest plans for a church,
school bouse, club bhouse, or any other puhlic building
of higb or low cost, should procure a complete set of
the ARCHITECTE’ AND BUILDERS’ EDITION of the §CI-
ENTIFIC AMERICAN.

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

Two volumes are published annually. Volumes 1 to
18, which include all the numbers of this work from

t to D ber, 1894, may now be ohtained
at this office or from Booksellers and Newsdealers.
Price, stitched in paper. $2.00 per volume. These vol-
umes contain all the plates, and all the other interesting
matter pertaining to the work. They are of great per-
t value, Forwarded to any address.

Family Ice Machine

Ice, ete., in a few minutes, §10 md ]
to prawe one’s self soda water, $4.

l"uten. $1.25 and up. Cookers, $1. Seltsateurs
and up. L. D.l.lll‘..lﬂli"f. mrﬂ 26th Bt., N. Y.
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