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Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS, BOUKSELLERS & IMPORTERS
S10 Walnut st.. Philadelphia. Pa.. U.S. A

§#™ Our New and Revised Catalogue of Practical and
Scientific Books, 80 pages, 8§vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
t(&gny one in any part of the world who will furnish his
address.

pnmm.‘m, Refrlgeratmg & lce Making

MACE —A descriptive treatise for the use of
pa-rqnnq Lm plo}‘klu{ Refrigerating and lce Making In-
stallations, and others. By ;\.J. Wallis-Tayler, 83 illus-
trations, 240 pages, 12mo.  $3 0.
Catalogue of Books on Steam, Steam Engine, Mechanics,
Mucmucry. Mn hmri.mi and Eléctrical ju}rgnu'r- ing, Free.
HILADELPHIA BOOK C(
19 s ]\nurl: St Philadelphia, ’a.

Science of Mechanics,

By Prof. Ernst Mach., Price $2.50. (Cireular No. 10.) “As
a hiator{ of Mechanics the work is admirable.” —-Nar{:m.
icazoe: The vpen Coure Pab. €

They have a tone that's
all theirown., . . . .

THE NEW 555 'or &t

DEPARTURE w7s T
BELLS &5

Made in 18
different styles
and prices. Bend stal for
bookletto THE NEW D l'..»
A "{JRE Blﬂ o
er,

lj‘l .
Brmml, ¢ nnn.. .= A,

THE ORNAMENTAL IRON INDUS-

trv.—Description of the method of manufacturing
wrought iron into ornamental and artistic forms, With
9 illustrations. _Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 1020. Price 18 cents. To be bad
at this office and from all newsded lers.

Automatic Circular Rib
. Knitting Machinery

for all kinds of Ribbed (Goods, Vests, Pants,
Sleeves, Sweaters, Tights, Skirts, and every-
thing known to the trade as ribbed goods.

SNYDER & FISHER,
LITTLE FALLS, N. Y.

Metal Planers

and General Line of Machine
Shop 'tools.

Hill, Clarke & Co.

160 Oliver Street,
16 So. Canal Street,

vSu USE GRINDSTONES?

[f 80, we can supply you. All sizes
wonntred and unmounted. always
kept in stock. Remember, we make a
specialtyof seleeung sLones for all spe-
cial purposes. k for catalague.

The (7LEVELAND STONE CO.
2d Floor. Wilshire. Cleveland. O.

THE MANUFACTURE OF MATCHES,

—An interesting and popular description of the method

of manufacturing sulphur and sufety matches as prac-
ticed in France. With 10 illustrations. Contained in

SCIENTIFIC AMERICAN SUPPLEMENT. No. 1013. Price

hU ct|>ms. T'o be had at this office and from all news-
e:ilers.,

BOSTON.

- Chicago.

Durable—Easily Applied.
. This roofing is manufactured
from natural Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posure to the weather as coal-
tar rootings do. Send for
Jree sampleofroof12yearsold,
with circular and price list to
WARREN C HEMICAL

& MF .-

835 Fulton street,
New York, U. S. A.

NOW READY!
Seventeenth Edition of

Experimental Science

REVISE® AND ENLARGED.
120 Pages nnd 110 superb Cuts added.

Just the thing for a holiday present for any man,
womar.student, teacher, or anvone interested in acience.

In the new matter contained in the last edition will be
found the Scientific Use of the Phonograph. the curious
optical illusion known as the Anortbhoscope, together
with other new and interesting Optical Illusions, the
Optical Projeccion of Opaque Objects. new exn enmencs
in Projecticn, Iridescent Glass, some pomts in Photo-

graphy, mcmimg Hand Cameras, Cane Cameras, etc.
Svstems of Electrical Distribution, Electrical Ore Find-
er, Flectrical Rocker, Electric Chlmes How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove ‘of interest to scien-
tific readers.

840 pages, -82 fine cuts, substantially and beautifully
hound. Price in doth. by mail, 4. Half morocco, $3.

EF~sSend Jor dlustrated crrcwar,

MUNN & C€O., Publishers,

Office oi the SCIENTIFIC AMERICAN,|
361 BRUADWAY. NEW YORK.

VEL:OX P

GLOSSY or MATT.

and three sample *'rints.
the bestand most uniform in

X'

Nepera Chemical Co., soie Manufacturers, NEPERA PARK, N. V.
]

APE A Revolation in Phoe-
tographic Printing.

When exposed to the same light, prints
500 times quicker thau albumen. .
No dull or rainy weather to interfere with your work.
No dark rooimns nor complicated manipulation.

Develogped and toned as fast as the printing frames can befilled. A choice of tenes more
beautiful than can be pro&uced on any other paper. Permanent prints. The greatest paper
for hot or damp climates. 35 cents in stamps brings two sample dozen cab’s, developer

ern Platmmd Enameled and Rough Bromide Papers are
emarket. Neépera P O I, an insoluble gelatine aper.
Rembrande, a Matt Printing-out Paper.

SCROLL SAWS /0. 5ol ece. 363 4970

catalogue. Wilkinson ®o., 88 Randolph 8t., Chicago

WANTED. (eneral Agency. Location establisbed,
and 20 yrs. bus. ref. Jos. Driver & Co,, Phlladelphm
ICEnml Bottlers’ Machinery. THE VIL'I‘ER
MFaG. Co., 899 Clintorn: Street, Milwaukee, Wls.

Shorthand bthaiI

M«\( HINE=S. Corliss Engines. lhc“ﬂ

Thoroughly taught by re-
porters. Catalosue and first

CROOKES TUBES IN ROENTGEN’S |

Photography.—The new photography as performed by
the use ot Crookes tubes as asource of excitation. All
about (rookes tubes. SCIENTIFIC AMERICAN SUPPLE-
\mNT. l\ms 1819 189, 238. 243. 244, 7922, 7993,
905 und 980. These protusely illastrated SUPPLE-
\IENLS contain a most exhaustive series of articles on
Crookes tubesand the experiment s performed with them
Among them will be tfound Prof. Crookes’ early lectures
detailing very tully the experiments which so excited
the world, and which are now again exciting attention
in connecuon with Roentgen’s photography. Price 10
(cienits each., I'v be bad at this office and irom all news-
ealers.

T PERMANENTI.Y PREVENTED

Ru on Machinery,Tools,Guns and Cycles with
—-~MANNOCITIN—

Leading §.Rs an d‘-Fahroy'les useit.
O.GOETZE ,Soje 1.S/Ag 21WhitehallSt.NY.

Sample Can, %ec.by mail

Hahn's Improved Watchman’s Time Detector

This Clock is adapted for 6 or 12 stations,
and the keys are all different. The regls-
tering is done by numbers, ranging from
1to6and 1to 12, instead of as in the old
style Time Detectors, which mark either
by holes or an impression on the dial.
I< or circulars, address A. NANZ & CU.

1sC |mml’)e| 'w Nireet. Ne“ York.

DYNAMI}S & ELECTRIC MOTORS

Ourl0to751light Dynamos are
&= bronounced a success by all
who bave them in use. High
f grade, compound wound, self-
oiling, self.. allgumg bem‘m
high efficiency and greal durablllty
- guaranteed Lowest prices. Doyour
&? ownlight ing,n 0 experience required
&" Send for catale gue an & prices. Come-
plete plants furnished.
ROTH BROS. & CO., Mfrs.,
30-34 Market Street.
Chicago, Ill., U, 8 A.
MANUFACTUR
l:- Fl 3P|.|TD°RF; ELECY RICIAN.'“O
<= g0 Induction
MLl Coils,
Magnets,
Special}

17- 27 Vnndewater St., New York.

SMALL MOTORS for All Purposes.

The best manufactured. Specially adapted fo
all kinds of light work, sewing machine outfits
toys, dental drills, jewelers’ lathes. models

’ ete. Send for Catalogue. The LLEAVITT
{ MOTOR (.. Manufacturers of Electrlc
Motors and Electrical Specialties, 122

Mitchell St., PROVIDENCE, R. L

STEREOPTICONS.

MAGIC LANTERNS anD
ACCESSORIES,SEND FOR CATALOGUE

10 CHAS BESELERMaKer 218 CENTRE ST.
NEW YORK:

MESSRS. MUNN & Co, Solicitors
of "atents‘ have had nearly fifty
years’continuous experience. Any
one may quickly ascertain, free,
whether an invention probably is
atentable by writing to Munn & Co.
ommunications strictly confiden-
tial. A handwook of patents and
how to obtain them sent free.

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer-
icam. This splendid weekly paper
elegantly 1Ilustrated bas the largest
circulation of any scientific work.
$3 a year. Specimen copies free.
Address MUNN
New York, 361 Broadway.

VAPOR LAUNCH.

Bngine and helm controlled
from bow. Latest improved and
only 12 to 1 motor now ready for
che market. 18 to 40 ft launches
2,3,5and 7h. p. No licensed en-
gineer or pilot required. Speed
and safety guaranteed. No dan-
gerous naphtha or gasoline used.

Jersey City, N. J.

Marine Vapor Engine Co.,

«_DEAFNESS

and HEAD NOISES relieved by using

Wilson’s Common Sense Ear Drums.

New scientific invention, entirely different
in construction from all other devices. Asgist the deaf
when all other devices fail, and where medical skill bas
given no relief. 3afe, comfortable. ana mvisxble no

wire or string attachment Write for pamphlet
LSON AR DRUM MANUFG. co.,
mmsvﬂle Trust Co. Building, Louisville, Ky
B~ Mention this paper. and 1122 Broadway, New York

IT THE
SAVES
e [PERBE

SAFETY
AUTOMATIC DOUBLE FEED
. . . CRANK PIN OILER.

] cult)‘fenlcy or stamps ;vnll bring you a
sample 0z. capacity. Money re-
Crank Pm Owea funded if not satisfactory. &

Pen'nerthr tpjector Co., 116 Seventh St Detroit, Mich.
fmeran et SRARRE o T TOTO0VEN = Hoy O

THIEF PROOF

Shannon Bicycle Liock and Holder
holds wheel upright and iocks it se-
curely. Safe from borrowing friends
or bicycle thieves. Holder locks to
wall or object and conceals the mode
of attachment and cannot be tamper-
ed with. Makes a safety deposit for
the bicycle. All keys difterent. If
dealer hasn’t them, we will send on
recelpt of $2.00 for wall holder or $2.50
6ﬂ0 r_holder. SAFETY M

3 S. Cnnnl St., Chicago.
FAN ATTACHMENT FOR ROCKING CHAIRS

Alight, simple and elegant device recente

ly patenfed Can be readily attached and
detached to any base rocker. Fure-
nishes ample breeze on the most
sultry day and protects the occupant
from the annoyance of flies. Patent
for sale. FKor particulars address

J. 0 EY,
321 Fourth Street, Oakland, Cal.

INCUBATORS

Brooders, Vegetnble and
Clover ('utte
BONE AND (:RA]N WIILL

A complete line of Soultry supplles
at lowest prlces. reen cut bone
will MAKE ENS LAY

in Winter

batching.
Send 4c. for
catalog and
valuable in-
formation
on poultry
raising.

Absolutely Sel Regnlt'mg
Peerless Incubator & Brooder Co.,
516 “A” Ohio Street, Quincy, 111.

“Air Cushion " Rubher Stamps

ALWAYS MAKE A GOOD PRINT,

APORL BRIVER

Stamp, Stencil and Seal Supplies,
Whbolesale and Retail.
THE R. H. SMITH MFG. o
Springfield, Mass.
PI‘UH][]IBI‘S furnished to Solve
Inventive Problems
Develop Ideas or for
Experimental Work
NANNIACIITELS | . meve yor o
material utilized,
your ores assayed,
or other products analyzed. Expert advice
in chemical, electro-chemical, or chemico-
legal matters. Comrespondence confidential,
MARINER & HOSKINS,
CHEMISTS AND ASSAYERS,
81 Clark Street (top floor), CHICACO
DE FlANC E. MACHINE WORKS
EFIANCE. OHIO.U.5.A.
' BUILDERS OF
FHU B. SPOKE
WHEEL BENDING
WAGON, CARRIAGE
AND HOOP
| MACHINERY.
SEND FOR CATALOGUE
To Inventors and Manufacturers
A large manufacturing concern with a well established
trade desires to take in a new line. Will buy a good
article outright or manufacture the same on a royalty.
The article in question to be in iron of metal line.
Address P. 8., care of SCIENTIFIC AMERICAN.
AST Ro N 0 M l A 7inchdiameter Reflecting T.ele—
scope, 4 feet focus, on stron
stand, achromatic finder and 3 oculars. Aliso a
silvered glass s eculum, 5 ft. focus; and a 9 inch dia-
meter ditto, 4 ft. focus, of fine quahty, and 2 diagonal
laneslk for sale cheap. HERBER'T' TY ll_)s[s;v AN,
ersey.

ailey Street, Camnden. New

S [ELE

>END FOR

SC CATALOGUE

W. & D. MOGEY
BAYONNE CITY. N.J

5inch Equatorial Reflector for sale.
Sylvester, Haverhill Street, Boston

LAUGHING_CAMERA._{(Qc.

The hun lnvenmn in Cameru You look
dg‘ and your stout
fon w,n look e llvlngﬂke)emns,
your thin friends like Dime Museum
fat men, horses like giraffes,and in
fact everything sppears a3 though you
were living in another world, Each
camera contains two strong lenses in
neatly finished leather case. The lat-
e8t mirth-maker on the market;
ereates bushels of sport.  Catal.
ogue of 1,000 noveltiea and sam.
i .y ple eamera 10u., 3 for 25¢,, maile
-ﬁml! 'lnaed. Rnhert H. Ingersoll & Bro. .y
ept. No. 14 65 Cortlandt St.. New York,

TELESCOPE

Ten Cents.

ed post

SHAKING GRATES,

AGENTS WANTED inal

our Grates on royalty.

WATER CIRCULATING GRATE CO., Mirs. and Sole Props.,
General Office and Works, 1026-1028 Filbert St., Philadelphia, Pa.

REAGAN FEED WATER HEATING, WATER GIRGULATING AND

For STATIONA

LOCOMOTIVE BOILE

arts of the United States to manufacture
(e logue.

R.Y. MARINE, and
RS.

Send for Cata

© 1896 SCIENTIFIC AMERICAN, INC.

lesson Free. Potts Shorthand College, Williamsport, Pa.
MANY 5247 OF MANY NINDS ror

La alogue. . . . . J H. RUSHTON, Canton, N. Y.
HORSESHOE MAGNET bf mail, mth
catalogue of medical batteries, electric bells,
motors. belts, and other electrie goods, for 18¢.

stamps. Agents wanted. Handy Tool Co., Bellevue, O.

WANTE D Cempetent mechanician to take control-

ling interest in plant and manufacture
commercial device 1n very large demand. $10.088 to $15,600
required. Address. X 35, care Lord & Thomas, Chlcago

WANTE Estimates for manufacturing in targe

quantities a lead pencil novelty, and also

a new combination bicycle tool. For particulars ad-
dress H. & H. Hunt, North Main St., ilkesbarre, Pa

RAUGHT'NG or SU RVEYII\" mngllt

by mail. Earn &
a month. Positions secured. stamp for cata-
logue. Black Cor. School. Baltimere, Md,

TYPE WHEELS. MODELS R EXPERIMENTAL WORK.

EMALL MACHINERY |
ORKS 100 MASSAU BT N.Y.

MOVELTIES B ETC. MWEW YDRK STEMCIL W

|DEAS DEVELOPED. Absuiute secrecy. Send
for particulars. Advice and suggestions free.

Correspondence and sample orders solicited, 25 years

in business. (=nrdam & =on. 9 Jobn 5t., New York.

CONTRACTS WANTED.

To manufacture Hardware Specialties, Pat’d Novelties
and Sheet Metal Stamping. Lang Mfg. Co., Racine,Wis.

NESS & HEAD NOISES CURED
»ymylInvisible Tubular Ear Cushions, Whispers heard.
Warranted to help mere cases than all sumlar devices
cemhined. Help ears.as glasses doeyes, Seld by

) {FREE

¥, Hiscox only, 853 Bridway, N. Y. Send for bookof pmnf
& Incubators SBrooders
2 Bestin the world, hot water, pipe gysteme WIlL
hateh ehicks when others fail,  Catalogue Free,
Bhoemaker Incubator Co, Freeport, L. U, 8. Ae
SHOEMAKER'S POULTRY BOOK
96 pages, printed in 6 colors. Birdseyeview
of largest Poultry Farm. Telis ali about
Chickens, Prices of same, their Diseases,

- remedies,poultrybuildings,ete.; finely illus«
trated. Pricsoniyl6e. C, C. SHOEMAKER,Freeport, Ills,0.S.A¢

INCUBATOR.

A Catalogueof 64 pages. Givesfull
information of cost of raising poul-
try and at the least expense. The
book isworth dollars to you. Address

4. K. Williams, 61 Race 3t., Bristol, Conn,
kPO NINVENTORS.

lIJ'D'W( 'E TO
ri mental work of every deser tion. Antomatie
hinery desi ued nnﬁ buil t, Send fur circular,
MALTBY MFG. CO., Brook]yu, N. Y.
VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCHES, and ELEVATORS

PROVIDENCE, R. L

MUNITOFI

B
I

ARBORUNDUM T

ARDEST ABRASIVE KNOWN. EMERY AND
IAMOND POWDER. SUBSTITUTE. IN FLOUR;
OWDER CRY%‘TRL' HEEL;SLAB & HONE FORM.
1C0. GCAHELA CITY. FA, U. S5.A.

THE FADING OF PIGMENTS.—A PA-

per by Capt. W. DeW. Abney, discussing the action ot
the various rays of the spectrum upon colors. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 16,
Price 10 cents. To be had at this office’ and from all
newsdealers.

A Valuable J3ook

="

Price $5.

12,500 Receipts,
Bound in Sheep, $6.

708 Pages.
Half-Morocco, $6.50.

This splendid work contains a careful compilation of
the most useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the =ci-
entific Ammerican during the past fifty years; together
with many valuable and important additions.

Over Tweive Thousand selected Receipts are
here collected; mneariy. ever branch of the useful arts
being reprnsented It is ar the moest comprehensive
volume of the kind ever placed before the public.

Tbe work may be regarded as the product ot the stud-
ies and practical experience of the ahlest chemists and
workers in all parts of the world ; the informatjon 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 formul2 used in the various ma.nufacturmg ingus-
tries, will here be found answered.

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

hose who are engaged in any branch of industry
probably will find 1n this book much that is of practical
vaiue in their respective callings.

Those who are in search of independent business or
empioyment, reiating to the hbome manufacture of sam-
ple articles, will find in it bundreds of most excellent
suggestions.

g Send for BDescriptive Circular.

MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,

361 Broadway, New York.
HYPNQOTISM

My original method $2. 100 pp.
ism 10e. Dr. Anderson, 8 A 3, M

pame
One on Bersonal M a.guet-
asonic Temple, Chicago.

phiet 10c.
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