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HENRY CAREY BAIRD & CO.
INDTSTRIA L PUBLISHERS, BOUKSELUERS & IMPORTERS
S10 Walnut St.. Philadelphia. Pa. U.s, A,

§# Our New and Revised (stalogue of Practical and
Scientific Books, 98 pages, 8vo, and our other Catalogues
and Circulars, the whoie covering eve'y branch of Sci-
ence applied to the Arts, sent tfree and free of postage
t%gny one in any part of the world who will furnish bis
address.

PATENT
VENTILATING

Yans are inval-
uable for Res-

Saloons, [

Lunch Coun- [
| ters, Groceries,
Bakeries, Con-

fectioneries,
and in fact all
placestroubled
with heat or
Jlies. The only
perfect Fan
made that can
be driven at
any speedw th-

| out disturbing
the belt.

Prices, from $6 to $35. Send for circular, to

Backus WATER MoTorR Co., NEWARK, N. J

NO FLIES.

s« Smooth as if Ironed.”

Trousers are kept so by using the
Practical T'rousers Hanger and
P’ress. Money refunded if not satisfac-
tory. For $5.00, we send express paid, a
set of 6 hangers and 3 rods, which, used
in conjunction, enables the convenient
closet arrangement shown in cut. We
sell hundreds of such sets. Illustrated
booklet, with testimonials and fac-simile
letters of duplicate orders, mailed free
on request. Sample Hanger, 75c., pre=

aid, Sam

le Rod, 25¢. Agents wanted.
RACTIOAL NOVELTY 60, 425 Walzut 8t. Phila. Pa.
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(RIIERIO
Stereopticons, Magic Lan-

terns and Accessories.

Triple Stereopticon for Project-
in% Views in Natural Colors.
lides for Projection in
Natural Colors.

RAY
LANTERN SLIDES

and other novelties. Self Cen-

tering Arc Electric Focust

ng
Lamps for Theatres, Photo-
mgravers, etc.

J. B. COLT & CO.
115-117 Nassau St. -
and 59 Fifth Ave., }New York

Send for Catalogue.

AGENCIES.
179 La Salle St., Chicago, 11I'
131 Post 8t., =an Francisco.Cal.
&) Bromfleld 8t., Boston, Mass.
33-39 S0. Tenth St., Phila., Pa.
415 N. Broadway, 5t. Louis,Mo.
126 Erie Co. Bank Bldg.,
Butfalo, N. Y.
23'6 Marietta St., Atlanta. Ga.

ARGON, THE NEW CONSTITUENT
of the Atmosphere.—A very full abstract f a paper by
Lord Rayleigh and Prof. William Ramsay, read before
the Royu) Society. 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 large scale. Density, spectrum and behavior
of argon. Liquefactionand soliditication of argon. Con-
taned in SCIENTIFIC AMERICAN SUPPLEMENT. Nos.
1000, 1001 and 100%2. Price 10 cents each. 1% be
had at this office and from all newsdealers.

NOW READY!
Seventeenth Edition of

Experimental Science

REVISED AND) ENLARGED.
120 Pzges and 110 Superb Cuts added.

Just the thing for a boliday present for any man.
woman,student, teacber, oranyone interested in scien ..

In the new matter contained in the last, edition wul be
found the Scientific Use of the Phonograph. the curious
optical illusion known as tbe Anorthoscope, tokether
with other new and interesting (ptical Illusions, the
optical Projection of Opaque Objects. new e xperilnents
in Projecticn, Iridescent Glass, some points in Photo-

raphy. inciuding Hand Cameras, Cane Cameras, etc.:
g,vstems of Electrical Distribution, Eectrical Ore Find-
er, Rlectrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter wnich will prove of interest to scien-
tific readers.

840 pages, 182 fine cuts, aubsmntlsllé and beautifally
bound. Price in cioth. by mail. $4. Half moroeco.$5.

§FSend Jor lustrated circuiar. -

MUNN & CO., Publishers,

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

Sceventific

merican,

TALKING
MACHINE
THAT

TALKS

it's heard it sells, both price and quality p

(See Fi-st
Page.)

AGENTS WANTED to sell the Gramophone. Everywhereit gets a hearing, and where

NATIONAL GRAMOPHONE CO., 874 Broadway, New York.

PHONE

If there is no dealer in your
town, we want one, but mean-
while, to introduce the instru-
ment (for a short time only), we
will, on receipt of price andymen-
tion of this publication, send it,
express prepaid, to any point in
the United States east of Colo-

factory it can be returned imme-
diately, and, if in good order,
your money will be refunded,
less express charges both ways.

GRAMOPHONE OUTFIT, Complete, includ=
ing Amplifying Trumpet, Case for Machine
and Selections, $15.00,deliveredcharges pre=
paid. Extra Selections, 50 cents each.

$12.00 for Machine alone, at offices,

lacing it entirely beyond all competition.

KLINE’S PATENT IMPROVED

Boss Jir Holder and ‘'vp Wrench

Entirely new—Fits any jar.

No more burned hands in canning
fruit—No more broken jars while fill-
ing—No trouble to carry hot jars—
No more bad temper trying to open
ars—No more trouble to close them—

ade of best steel wire and rubber—
Will last a lifetime. Price 50c.per set

KLINE & CO., Mfis.,

Agents Wanted. 4 River =treet, Florisx, Pa.
PORTABLE SINGLE RAIL SURFACE
Railway. — Details of construction and descriptinn of
rolling stock of a new system of portable railway which
may be laid upon ground that bas received no special
Rrepa;atiog for its reception. With 19 1llustrations.
‘ontained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
1014. Price 10 cents. To be had at this office and from
all newsdeualers.

The Electric Candle

For Magic Lanterns. fwseves:

the newest 1
and least i
expensive device for scientific or popular pro- !
jection by electricity. (

§F~ Send for Special Circular. ‘

QUEEN & CO. (Incorporated),
1010 Chestnut St., Philadelphia, U. S. A.

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

tentable by writing to Munn & Co.
mmunications strictly confiden-
tial. A handbook of patents and
how t0 obtain them sent free.

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer-
ican. This splendid weekly paper,
elegantly illustrated, has the larges
circulation of any scientific work.
a year. Specimen copies free.
dress MUNN & CO.,
New York, 361 Broadway.

BOSTON ELECTRIC RAILWAY SUB-

way.—Description of a newsubway system under certain
streets of Boston, by means of which the electric cars
will be diverted from the surfuce of the streets on some
ot the heaviest lines of travel. With 8 itiustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
1017. Price10cents. 'l'o be hud at this ottice and from
all newsdeulers.

ABBORUNDUM
FASAE islvt Smwis FEy AN

EEL;SLAB & lgi ORM.
WGAHELA CITY FAr U, S.A.

«~_DEAFNESS

and HEAD NOISES relieved by using
Wilson’s Common Sense Ear Drums.

New scientific invention, entirely different
in construction from all other devices. Assist the deaf
when all other devices fail, and where medical gklll_has
given no relief. 3afe, comfortable. and invigible; no
wire or string attachment ~_Write for pamphlet.
WILSON KA It(&!)ll;llzg M[:NUF')‘ﬁ;' K(Jyl'l ’
uisville Trus . Building , Louisvi P
= z\llfz)nuon this paper. and 1122 Broadway, New York

ALLOYS.—A SERIES OF LECTURES

devoted to a consideration of the investigations to
which alloys have been subjected during the last five
years. The light that has been thrown oun the particular
grouping of associated metals. The new alloysthat huve
been discovered, and that possess great scientific in-
terest as well as industrial value. Description of the
various appliances (many of them new) used in the in-
vestikntion of alloys and the method Of using them.
Effects of molecular movement in solid metal and alloys.
Effect of pressure on the molecular change in fusible
metal. The profound change prodnced in the properties
of metals by alloying them.  With 20 illustrations. Can-

tained in 3 5
g 945, 946. 9 948,
gﬁ(}e' I%Ace)r’n?gach. %%’ be b?fd at this office and from

all newsdeulers.
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Drum in position.

They have a tone that’s

all their own .
are the stand-

THE NE ad of excel-
BDEPART URE o5 s

world
over. Made in 16
different styles
%)sm] for
NEW DHE.
ELL CO., |

)

BELLS

and prices. Send
booklet to 'I'H K
PARTURE
2 North Main Street,
Bristol, Conn., U. S, A,

EDGE TOOI.S

are often nearly ruined by using a grind
stone not adapted to the work. Our
quarries produce g large variety of grits
suitahle forgrinding any tool.

May 10e send you our Catalogue,
10nich will give Yyou some information ?
GRAFI'ON STONE COMPANY,
No. 80 River Street, GRAFTON, OHIO.

rado. Ifthe instrument is not satis- !

SENC $1.00 FOR 6 MONTHS TRiaL OF T

WESTERN ELECTRICIAN

?'.S;_.; .n. {7
SCROLL SAWS fimeroniching, T
catslogue. Wilkinson Oo., 58 Randelph Bt., Chicago

Shorthand by Mail Foooeetaigse tnd sei

lesson Free. Potts Shorthand College, Williamsport, Pa.

|CE 3 e et

Mra. Co., 899 Clinton: Street, Milwaukee, Wis.
ASTENEIER. FRYIRIEY
D O
lTYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL MACHINERY

NOVELTIES & £TC. NEW YORK STENCIL WORKS 100 NASSAU 6F N:Yof
507 MECHANICAIL MOVEMENTS
by Flenry T. Brown. The Copﬁigm of this

work has been renewed for 14 years from March 25, 1896.

b i ar, Inst. t," 1.
LE[?’OTI%I(%;L ev‘é%gb%&ly?eSamp efi éé’ﬁy’g%té'.

15Cortlandt Street, New York

RAUGHTING 55 St Fn Goo' 260

a month. Positions secured. 2c. stamp for cata-
logue. Black Cor. School, Paterson, N. J.
WELL DRILLING AND PROSPECTING

MACHINERY OF HIGHEST GRADE.
LOOMIS CO.. Tifiin. Ohio.

NESS & HEAD NOISES CURED
by my Invisible Tubular Ear Cushions. Whispers heard.
Warranted to help more cases than all similar devicea
cembined. Help earsas g lasses doeyes. Sold by

¥. Hiscox only, 853 Br'dw ay, N. Y. § end for beok of proofas FREE

FOR SAL

MACHINES. Corliss Engines. Brewers’
and Borrlers’ Machinery. THE VILTER

By PR R
S -

ht
1

Patent 559,587, on a better Sash Lock

than any nowjon the market, or ﬁarties
to manufacture the same. See or address INVENTOR,
289 Third Avenue, near 234 Street, NEW YORK.
Pat;em, (l}/lhqkelr’s(‘Gougesh‘Wopd-
workers isels, Gouges, Turning
BUCK BROS 018. Send f’or/Price List.
CAST STEEL BUCK BROS,, Millbury, MASS.

CONTRACTS WANTED.

To_ manufacture Hardware Specialties, Pat'd Novelties
and Sheet Metal Stamping. ng Mfg.Co.,Racine,Wis.

WANTED

Wire and metal specialties to manufacture in quan-
tities. Send samples for prices on work or tools.
L. R. HJ}I)‘CHCO K, Watertown, Conn.

VOLNEY W. MASUN & CO.
FRICTION POLLEYS, CLOTCHES, ana ELEVATORS

PROVIDENCE, R. 1.

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 89 small a price, only 25 cents.

Among its contents are: 1'he Last Census of the
United States (1890), by States, Territories, and Cnun-
ties; Tabie of Cities baving 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): Tre Principal
Mechanical Movements—illustrated by 15) small dia-
grams—of value to inventors and designers of mechan--
ism; Medallion Portraits of Distinguished American
Inventors; Valuable Tables relating to Steam, Elec-
tricity, Heat, Metals, Weights, and Measures.

§F~ Sent by mail to any address en receipt of price,
25 cents,

MUNN & CO., Publishers,
361 Broadway, New York.
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COLLARS AND CUFFS.

MADE OF FINE CLOTH IN ALL POPULAR STYLES.

qualin Fitand Weartofinest line

Not to be laundered ; when soiled reverse, then discard.

LUXURIOUS and ECONOMICAL.

Sold at all Jeadin g Gents’' Furnishing Stores, but if not found
send twenty-five centsfor a box of ten Collars
or five pairs of Cuffs, naming the size and f\trgllg.

GF~Sample Collar and pair of Culfs sent for 6 CE S,

REVERSIBLE COLLAR CO. Boston, 77 Franklin St.,New York

THE RARER METALS AND THEIR

Alloys.— A paper by Prof. Roberts-Austen, discussing
certain phases in the life histors of metals, with a view
tn sbowing the many excellent gualities that they pos-
sess. The structure and tramework of metals as shown
by the microscope. Allotropism. The rarer metals and
how they mar be isolated. Discriminating action ex-
erted by metalis. The electric furnace. 'I'herare infusi-
ble metals and their future usefulness. Armor plate
and irresistible projectiles. With 8 iilustrations, Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos.
1016 and 1017. Price 10 cents each. To be had at
this office and from all newsdealers.

BUPPLRMENT No. 1018 contains an article by the
same author, on The Reduction of the Rarer Metals
from tbeir Oxides.

SMALL MOTORS for All Purposes.

The best manufactured. Specially adapted fo
all kinds of li{zht work, sewing machine outfits
toys, dental drills, jewelers’ lathes, models,
etc. Send for Catalogue. The LLEA VITT
MOTOR CQ., Manufacturers of Electric
Motors and FElectrical Specialties, 12:2
Mitchell St.,, PROVIDENCE, R. .

C. F, spllTBORF, MANUFACTURING

ELECTRICIAN.
=gl Induction

&

= CEGETRGE S i g
i r [T ]— ALl Mamle]ts,
: { Seei
Wire
g ‘Winding,
17-27 Vandewater St., New York. etc.

REAGAN FEED WATER H
SHAKING GRATES,

AGENTS WANT D inall
our Grates on royalty.

WATER CIRCULATING SRATE

© 1896 SCIENTIFIC

For STATIONARY. WARINE, and
1LOCOMOTIVE BOTLERS.

arts of the United States to manufacture
8¥~ Send for Catalogue.

P General Office and Warks, 1026-1028 Filbert St.. Philadelohia. P-

EATING, WATER CIRCULATING AND

CO., Mirs. and Sole Props.,

AMERICAN, INC.
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AUTOMOBILE CARRIAGES: THE
Paris-Bordeaux- Paris Race of.—Brief account of the
performance of the vehicles that obtained the piizes in
the competition instituted by the Petit Journal. With
9 illustrations.  Contained in SCIENTIFIC AMERICAN
SUPPLEMENT,.No.1023. Price 10 cents. T'e be bad at
this office and from ail newsdeulers.
Send for price and catalogue.
STANDARD ASBESTOS MFG. CO., Ltd., Franklin, Pa.

WOODEN TANKS.

For Railroads, Mills and Manufactories.
T Builders of 8teel Towers and Tanks.
F=——8 | La. Red Cypress Wood Tanks a specialty.
W. E. CALDWELL 0..

217 E. Main Street, Louisville, Ky.

H 1Y H 1h) H
Hawkins' "‘Aids” to Engineers
EXANMINATIONS. with Questions and An-
swers, 636 x 734, leather, gilt edge, %:2. postpaid.
Send for FREE Bescriptive acalo%ue of this
and other Engineers’ Books. THEO. AUDEL
& CO., 91 Liberty Street. NEW YORK, N. Y.

ATTENTION! INVESTORS
FOR SAILE:

Foreign Patents—Canada, Mexico, England, Ger-
many, Austria, Belgium, France, Italy, one of the
most novel and useful inventions of the age. For
further particulars address, RYERSON D. GATES,

108 Lia Salle St, CH1cAGO, ILL., U.S.A.

CROOKES TUBES AND ROENTGEN’S
Photography.—T'he new photography as performed by
the use ot Crookes tubes as a source of excitation. Al
about Crookes tubes. SC‘IENTIF‘{(‘. é&My:ulCAN SUPPLE-

89, . 243, 244, 792. 795,
1054, 1055, 1056, 1057, also
SCIENTIFIC AMERICAN, Nos. 7, 8, 10 and 14, vol. %.
These profusely illustrated SUPPLEMENTS contain a
most exhaustive Series of urticles on Crookes tubes and
the experiments performed with them. Among then: will
be tound Prof. Crookes’ early lectures, detailing ver
fully the experiments which 80 excited the world, an
which are now again exciting attention in connection
with Roentgen's photography. Price 10 cents each.

‘I'o be had at this office and from all newsdeulers.

STEREOPTICONS.
MAGIC LANTERNS anD

ACCESSORIES,SEND FOR CATALOGUE

T0 CHAS BESELERMaKeR2IBCENTRE ST.
~ NEW YORK :

Subscribe for the
Scientific American

Supplement.

$5.00 per Annum,

Better subscribe, as it is not always obtainable
on newsstands.

Nearly every issue contains the latest reports of
discoveries and experiments by leading scientists
in Europe and America on

ROENTCEN PHOTOCRAPHY,

Also the latest news in all departments of Science

and Engineering, Abstracts and Reports ot the

lAegging Scientific Societies all over the world, etos
ress

MUNN & COMPANY,
361 BROADWAY, NEW YORK.

HTP N 0 T I s M Si.;x.t,y methods, 85, my process $2.
30c.

1003:1 e book, 10c. ' Key to Power,
Prof. Anderson, S. %. Masonic Temple, Chicago.
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