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Seientific

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

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS

810 VWalnut St.. Philadelphia. Pa.. U.S.A.

I Our New aud Revised Catalogue of Practical and
Scientific Books, 99 pages, 8vo, and our other Catalorues
and Cu‘culars. the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
tg émy one in any part of the world who will furnish his
address.

Now ready. Plate and India paper (Sheet Demy).

The Cathedrals of England and Wales.

Library Edition (limited to 250 copies), containing 62
Plates (Views and Plans), with descriptive letterpress,
republiched from The Bm!der revised and partly re-
written. Urbound (in portfoho) 31.138. 6d.. American
price, $29. 4. bound {(whole buckram), 4. 48., American
“Thedrawiugs are certainly very beauti-
. “ A wvery attmctive publlcation Ve
Morning Post. ‘* A noble volume.” —Pall Mall Gazette.
‘ A most interesting and useful work "—Guardian.
Address Publisher of The Builder, 46 Catberine Street,

London, W. C,, Englnnd.

THE “ROUND BOX"
TYPEWRITER RIBBONS

M. & M. CARBON PAPERS.

Give perfect satisfaction wben
others fail. Used by nearlyall United
States Government Departments.

Samples Free upon application.
MITTAG & VOLGER,
5 Manufacturersforthe Trade,

Cor. Park & B.R. Aves., Park Ridge, N.J.

Excursion Rates
To

Atlanta.

On account of the Atlanta Exposition, the B. £ O.RR.
Co. wil) sell excursion tickets at greatly reduced rates.
Season tickets will be sold every day until December
15th, good returning until January 7th,1896. Twenty-day
tickets will be sold every day until December 15th,
good returning for twenty days from date of sale. Ten-
day tickets will be 80ld Tuesday and Thursday each
week until December24th, good returning for ten days
from date of sale. The rates from New York will be
3725 for season. $20.25 for twenty-day, and $24.00 for
ten-day tickets.

Correspondingly low rates from other points on the
line.

gnce, $33.60.

Eclipse ——=
Cream Separators

are Closest Skimmers, Most Durable,
Easiest Running, and far tbe %implest
Hand or Power Se umtor on the
market. nts Wanted.

C. L. CHAPMAN SEPARATOR WORKS,
LITTLE FALLS, N. Y.

SCIENTIFIC AMERICAN DYNAMO.

Description of a plain shunt-wound dynamo of simple
construction, capable of supplying a current of from 60
to % 110-volt incandescent lamps. or of being used ag a
5h. p motor. This machine was counstructed especially
for the beneflt of the readers of the Scientific .dmerican,
¥ Mr. S. Bishop, of New Haven, Conn. It i8 de-
gned to meet the wants of mechanics and amafeurs
0 desire to construct a simple dynamo for their own
use, but who do not care to enter into the subject scien-
tifically. With 24illustrations. Contained in_~CIENTIFIC
AMERICAN ~UPPLEMENT, No. 86i5. PricelOcents. To
be badat tbis office and from all newsdealers.

Shmgle Heading, and Stave Mill Machinery

and Veneer Cutting
Send for Cat. A.

Handle Machinery
for Turning Handles
for Brooms, Axes,
etc. Send for Cat. B.

Wnod Pulp Ma-
Send Jor

Trevor Mfg. Co.
Lockport, N. Y.

NOW READY!

Seventeenth Edition of

Experimental Science

lmproved Gauge Lath e.

HEVISED AND ENLARGED.
120 I'nges and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
woman,.student, teacber, or anvine interested in science.

In the new matter contained in the last edition will be
found the Scientific Use of the Pbonograph. the curious
optical illusion known as the Anorthosco e, together
with other new and interesting Optical Illusions, the
Optical Projeccion of Opagque Objects. new experiments
in Projecticn, Iridescent Giass, some pmnts in Photo-
grapny. inc’ udmg Hand Cameras, Cane Cameras, etc.;

ystems of Electrical Distribution, Electrical Ore Find.
er, Rlectrical Rocker, Electric Chimes, How to Color
Lantern 8lides, Study of the Stars, and a great deal of
otber new matter whicb will prove of interest to scien-
tific readers.

540 pages, 152 fine cuts, subetantially and beautifully
hound. Price in cloth, by mail. $4. Half morocco, $35.

EFSewd Jor dinstrated carciiar,

MUNN & CO., Publishers.

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

VEI

GLOSSY or MATT

for bot or damp climates.
and three sample prints.

ﬁ cenlts nstam B br
the best and most uniform ln the market.

Nepera Chemical Co., Sole Manufacturers, Nepera Park, N. Y.

Qmerican,
JPAPER &g

When exposed to the same light, prints
580 times quicker than albumen. . ,

No dull ot rainy weatber to interfere with your work.

Nu dark Iﬂou ns nor cnm licated muni ulation.
vel-) ed and toned as Ji cprtn& rames can be illed A tones more
beautiful than can be wodu.csdmm Permanent printa. e atest paper

ings two sam,| le duzen cab’s, developer
, Enameled and h Aare

ern Platin Papers
epera 1° O P, an insoluble g ne paper.

ON THE ELECTRIFICATION OF THE
Air.—A communicationto tbe Philosophical Society of
Glasgow. by Lord Kelvin. uon the cause of the want of
homogeneous distribution ot electric density in cloud.
less air at moderate heights above the earth’s surface.
With 1 illustration. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 1015. Price 10 cents. To be
had at this office and from all newsdealers.

Reagan Feed Water Heating, Water
l}lrculatmg and Shaking Grates

Stationary, Marine, and f{.0ocomo-
tive Boilers. AGENTS WANTED
in all parts of the United States to
manufacture our grate s on royalty.
end for Catalogue.
Water Circulating Grate Co,
Manuf’sand Sole Proprietors,
GENERAL OFFICE & WORKS,
1026-1028 Filbert St., PHILA., PA.

DIGESTION IN PLANTS.—BY J. PENT-

Jand Smith, M.A., B.Sc. An interesting paper discuss-
ing the processes by which food material is rendered
available for the nourishment of the plant orkanism.
With 4 illustrations. Cont.mned ip SCIENTIFIC AMERI-
CAN SUPPLEMENT, No.1027. Price 10 cents. 1'0 be
had atthisoficeand tmm all newsdeulers.

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 measur:ng sent free.

f - _- B See uh}stratedarg‘uilc ggn ScI. AM.
A A. MARKS 701 Broadway, NEW YORK CITY.
SCIENTIFIC AMERICAN SUPPLE-

MEN'. Any desired back number of the SCIENTLrIC
AMERICAN SUPPLEMENT cap be had au this office for
10 cents. Also to be bad of newsdealers irn all parts of
tbe country.

ESTAB
THE DEFIANCE

I5£1

MACHINE WORKS

uat.éét LINE IN THE WORLD
el 5 AT15F ACTION GUARANTEED.

MESSRS. MUNN & Co, Solicitors
of Patents, have had nearly fifty
years’ continuous experience.
one may quickly ascertain, free,
whether an invention obably is

atentable by writing to Munn & Co.

mmumcatmns strictly confiden-
tial. A handbook of
bow to ohtaln them sen

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer-
ican, Thig splendid weekly paper.
elegantly 1]lustrnted haethe 1 {
girculation of any scientific work.
a year. Specimen coples ree.
Address MUNN & C
New York, 36t Broadway.

Fatents and

Su USE GRINDSTONES?

[f 8o, we can supply you. All sizes
= Mmounted and unmonnted. always

i kept in stock. Remember, we make a
RETIAL NE specialtyof selecting stones for all spe-
cial purposes. 8k for catalogue.

A The CLEVELAND STONE €O,
oese=——— @d Floor. Wilshire. Cleveland, 0

THE TIN PLATE INDUSTRY IN THE
United States.—An interesting paper. showing the ex-
traordinary development of the tin plate industry in
this country, and tbe serious competition intowhich it
i8 now entering with the British industry. With 18illus-
trations. Contained in SCILNTIFIC AMERICAN SUPPLE-
MENT, Nos.1019, 1020, 102 5> 1022 and 10"3.
Price ' cents each, or 50 cents for Lhe geries. To be had
at this office and trom all newsdealers.

Save $8.00.

SUITS and OVERCOATS
TO MEASURE

$10.00

AND UPWARDS.
FarsuBgriorw any that other
mllorsc rge €18 t0R20. Weare
ena. led to save

of

you this amount
buying trhe entire mocl;lcuon

wse??‘hz woolen ;nll B d
aa o expenmo travelin
lirGoo(!a sent C. 0. D., wi r,g

fryvllege of examination and

ing on before you pay for

them. We exXpress

arges. Write for our new

all and winter novelty catalogue

withsamplesand £ on plate.
All seot free.

t. 26, KRAMER& MAHLER,
M-113-115-117 Monroest.,(!hicago

PUMPS For COMPRESSING
OXYGEN & HYDROGEN
GASES into CYLINDERS

BY HAND POWER.PRICE % 15.00
SENDFOR CATALOGUE N2 TO

CHAS. BESELER,
218 CENTRE ST, NEW YORK.

AT A TEST

0

] boug, in open market

by the State College of
Penn: sylvama, for the purpose of conducting a CON-
DENSATION TE gave

ST, our Coverin,

20% better results thar Jo

20% better results than - M
272 better results than - -

N n’s Asbestos Sponge.
nesia SecMonal Covering.

arey’s So-called Asbestos.

50% better results than - Manvil e Wool Felt Oovenng.
Weoffer it at prices to suit the time
Agents Wanted. Mention ﬂm paper.

New York Fire Proof Covering Co., 121 Liberty St., N.Y.

A\ rchitectural 3 o0ks
Useful, Beautiful 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 BUILDE:®S’ 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 useful. They contain draw-
ings in perspective and in color, together with floor
plans, costs, location of residence, etc.

Two volumes are published anrually. 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 contain all 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.

MECHANICAL
IN

DRAW

Steam Engineering (Stationa:
Locomotive), Electricily, Plumb ny, Arcﬁfrsclure Ar=
chitectural Drawing, Mining, R.R. & Bridge Engm'y.

TAUGHT BY MAIL.

0

Btudents make rapid progress in learning to draw,
Armature.” W. I. BEECROFT, Bangor, Me.
M¥a. Co., 899 Clinton Street. Mllwaukee. Wis.
M. SANGER, 106 Liberty Street, New York.
and Bheet Metal Btamping, g Mfg. Co., Racine,Wis.
Novelties. Correspondence with manufacturers and

Qircular free. State subject you wish to study,
The Internstional Correspondence Schools,
BCRANTON, PA. ’
I c E MACHINES, Corlias Engines. Brewers’
and Mechanical Model w°rk
CONTRACTS WANTED.
—_Dixie Novelty Co., Ltd., New Or-
dealers solicited.

DYNAMO No. 161. F‘lnlshed Castings, etc., with
Drum :

and Bottlers’ NMachinery. THE VILTER
Electrlcal Fine Machinery.
To manufacture Hardware 8 alties, Pat'd Novelties
HBUELTIES- leans, La. f'nuy and sell Patented

IMENTAL WO
WHEELS. HGD(LI LIX”R Hadi gl oar D mnﬂlﬂ |l [ N"'

PE
Iﬂ'lnﬂll & ETC. NEW

for use in the m-ts, Killing Insects

BI'SULPH“,E in Grain, ﬁl g Ft!urgwbml
OF CARBON . i v'I0iEs Sleveiana, onto
NESS HEAD NOISES CURED
my ]uv].uible Tubular Ear Cushions, W ra heard.
DEAF ’:'rrn:lﬁi loe he:]:":nlnlu :::: ‘E:I)':ll ll” b.r devices
F. Hscox wlir‘ib;énﬁ;"dr-;rl: K.Y, In:d. lnrdbogk oli‘:no(:FREE

VOLNEY W. MASON & CO.

FRICTION TOLLEYS, CLOTCAES, and ELEVATORS

PROVIDENCE., R. 1.

CONSULTATION TN VENTORS.

AND ADVICE "l‘(l

Experimental work of every deecription. Automatic
machinei-‘v desigoned and built. end for circular.
ALTBY MFG. CO., Brooklyn, N. Y.

ON EASY
PAYMENTS
New or 2d hand; lewest prices; Mfrs,
&3 old reliable sylpbs and Overlands.
‘Wesell everywhere.Cata.free. Estab.'64,
ROUSE, HAZARD & C0., 16 G st., Peoria,lil,

poweRLATHES#TOOLS

Send 10 cts. for 224 page Book to

J. M. WATROUS, Cincinnati, 0.

BIGYGLES

STEREOPTICONS,
MAGIC LANTERNS &

MANUAL AND SENSE TRAINING THE
Great Problem in Education. -By Peter T. Austen, Ph.

A plea for the education of the young
through the training of their powers of observation,
judgment, and reasoning. _Contunined in SCIENTIFIC
AMERICAN SUPPLEMENT, No.10:26. Price 10 cents.
T'0 be had at this office and from all newsadealers.

ALCO VAPOR LAUNCH.

Engine and helm controlled
from bow. Latest improved and
only 12 to 1 motor now ready for
the market. 18 to 40 ft. launches
3,3,5and 7h. p. Nolicensed en-
gineer or pllot required. S eed
and safety guaranteed. No
gerous naphtha or gasoline used

Marine Vapor Engine Co., Jersey City, N. J.

RUSTLESS COATINGS FOR IRON AND

Steel. — Paints: of what composed, how destroyed,
classification as true pigments und inert substances
adulterants, etc.—By M. P. Wood. The essentiuls o
good paint. The characters that a paint should possess
for the purpnse of protecting structures from decay or
corrosion. Natural uand artificial asphalt coatings. Iron
oxide paints. Ziuce and lead oxides. Carbon paints.
Inert pigments. A very exhaustive and valuable paper.
Contained 1n SCIENTIFIC AMERICAN SUPPLEMENT,
,ll‘{oat.)e 017, 1018 and 1019. Price 10 cents each.
)

ad ‘at this office and from all newsdealers.

SELF EKPANDINGSCR: PER. NOTHING LIKE IT

VER GETS STUCK
BUY THEM OF YOUR DEALER OR OF US.
M'F'G

FARIES

co.,
1054 E HERKIMER 5T., DECATUR ILL.

GASOLINE

ENGINES.

(ﬁ tD 75 hnrso pnwar. l"(}r Pmpellin% Boats of all kinds,
eapest Fuel, Absolute Bafery, Ni mnsed Enﬁinaer.
q\m le Construction, Flundreds in 4

Tite for ﬁms rated ca
GLORBE GAS ENGINE (0.,
Merion Avenue & 49th Street, PHILADELPHTA, PA.

© 1895 SCIENTIFIC AMERICAN, INC.

]:"\ar a number of years the SETH THOMAS CLOCK CoO.,
of Thomaston, Conn., has done a good deal of work

for Electrical Co:npui d would be glad to increase

this line of busin will make estimates for

any article akin to Cloek wort for which A MODEL

Iriyl-‘ TRNISHED, and W HICH Is W NTED
A E\TI‘] P ES. Address SETH THOMAS
CO., 49 Maiden Lane, NEW YORK.

FOR ALL

IRE BRIGK pureoses.

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

Save money! Make

money printing for

othe: Type-setting

eas inted rules.

te for catalogue,

presses, type, cards,
CLOT

etc., to fa g
Y & CO.,
Meriden, Conn.

THE MANUFACTURE OF MATCHES.

—An interesting and fopulardescnpt,ion of the method
of manufacturing sulpbur and safety matches as prac-
ticed in France. With 10 illustrations. Contmned in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1013. Price
10 cents. 1'0 be had at this office and from all news-

S «~_DEAFNESS

and HEAD NOISES relieved by using

Wilson’s Common Sense Ear Drums.

E M New scientific invention, entirely different
in construction from all other devices. Assist the deaf
when all otber devices fail, and wbere medical skill bas
given no relief. 3afe, comfortable. ana mvmlble no
wire or string attachment rlte for 1sa,m‘phl
WILSON KAR DRUM UFG. CO,
Ky.
ﬁ "York

5 D0 YOUR OWN

Louisville Trust Co. Buildm Loulsvule
I Mention this paper, Broa,dway.

Star » I)aps

By Richard A. Proctor, F.R.A.S.
# 0 0%® %

A serles of twelve elegantly printed Maps nf the
Heavens, one for every month in the year. Specially
prepared for use in North Amertca. With descriptions
accompanying eacb map, giving the names of the prin-
cipal stars and constellations, sbowing their relative
positions at given bhours and days of the month.

A most beautiful and convenient work, specially
adapted for the use of those wbo desire to acquire
a general knowledge of the starry realms.

To which is added a description of the method of
preparing and using artificial luminous stars as an aid
ip fixing in the mind the names and places of the
various stars and constellations, by Alfred E. Beach.

Altogether this is ane of the most popular, useful
and valuable warks of tbe kind ever published,

One quarto volume, elegantly bound in cloth, Price
#:2.50. postpaid.

MUNN & CO., Publishers,

361 Broadway, New York.
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