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American,

Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
8§10 Walnut St.. Philadelphia. Pa.. U.S. A,

§® Our New and Revised Catalogue of Practical and
Scientific Books, 90 pazes, 8vo, and our other Catalogues
and Circulars, the whole coverning every branch of Sci-
ence applied fo the Arts. sent free and free of postage
t?] ‘zlmy one in any part of the world who will furnish bis
address.

Ou(daor Sporl
Travel and Recreation

THE OUTING PUBLISHING CO.
239 Fifth Avenue, New York.

rchitectural J3ooks
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 B¥1LBERS’ EDITION of the Sci-
ENTIFIC AMERICAN.

The information these volumes contain renders the
work almost indispensable to thearchitect 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 anrualiy. Volumes 1 to
18, whicb include all the numbers of this work from
cowmencement 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 otherinteresting
matter pertaining to the work. They are of great per-
manent value. Forwarded to any address.

MUNN & CO., Publishers,
361 Broadway, New York,

STEREOPTICONS.
MAGIC LANTERNS anD

ACCESSORIES,SEND FOR CATALOGUE

To CHAS BESELERMaker2I8 CENTRE ST.
NEW YORK:

SCIENTIFIC AMERICAN SUPPLE-
MENYT. Any desired back number of the STENTIFIC
AMERICAN SUPPLEMENT can be bad at this office for
10 cents. Also to be had of newsdealers ir all parts of
tbe country.

Durable—Easily Applied.
Tbis 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 roofings do. Send for
Treesampleofroof 12yearsold,
with circular and pricelist to
“’ARREI\ CHEM]LAL
& MFE CO..

S35 Fulton bn eet,,

New York. U. s, A.

.
NOW READY!
Seventeenth Edition of

Experimental Science

g M HER

7], fils

REVISED AND ENLARGED
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
wemarn,student, teacber, or anyone interested in science.
In the new mafter contained in the last edition will be
found the Scientific Use of the Pbonograph. the curious
optical illusion known: as the Amnorthoscope, together
with other new aud interesting Optical Illusions, the
optical Prejeccien of Opague Objects. new experiments
in P’rojecticn, Iridescent Glass, some points in Photo-
graphy, inciuding Hand Cameras, Cane Cameras, etc.:
Systems of Electrical Distribution, Electrical Ore find-
er, Flectrical Rocker, Electric Chimes, How to Color
L.antern Slides, Study of the Stars, and a great deal of
.other new matter whicb will prove of interest to scien-
tific reuders
pages, 782 fine cuts, substantially and beautifully
pound. Price in cloth. by maii. $4. Half morocco, $3.

8T Send Jor viustrated cureninr.

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

ROCK |
EMER

MILLSTONES.

ate
Fit any Mill Frame.

STAY SHARP.
NO PICKING.

Fastest (}rlnders Known.

¥ Send for Circular.

Sturtevant Mill Co.

In over 600 Factories.
CHEAP, DURABLE.
Grinds Everything.
Diamond Hardness.

Boston, Mass.
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THE MANUFACTURE OF MATCHES
—An interesting and ?cpular description of the methed
of manufacturing sulphur and sufety matches 48 prac-
ticed in France. With 10 illustrationy.
SCIENTIKIC AMERICAN SUPPLEM#NT, No. 10
10 cents.
deslers.

Bauer's Economical Flue Scrapers

(Patented) remove scale and sediment
from ounteide of boiler flues,
Made of tool steel,
hardened, 2 edges on
. each scraper. Save
4 fuel, flues, compound,
ete. Sent on triall
Used in %3 cities. Send
for illustrated circu-
lars and testimonials
from users.

E. RA\ ¥FIELD, 371 Dearborn St., CHICAGO
2090 <> 00560 < V0@ 00 < V8 <5 90 <> 0

“NAPOLEON”" |

BICYCLES
ARE SUPERB... Catalogue Free

THE JENKINS CYCLE CO.
% 18 and 20 Custom House Place, Chica
OOQOQOOQ&OQQO’QO@OO”OQX

New Idea in Trunks

The Stallman Dresser Trunk
I} is a portable dressing case,
j] with drawers instead of trays;
9| the bottom is ag accessible as
4 the top. Costs no more than
Jl box trunk. Shipped C. 0. D.
with privilege to examine.
c. stamp illnstrated catalog.

WA, srn LLMAN, 61W.Spring $t:,Columbus,0.
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. 1016,
Price 10 cents. To be had at this office and from all
uewsdealers.

Contained in
13. Price
1o be had at this office and from all news-
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$ «_DEAFNESS
5 and HEAD NOISES relieved by using

g\ Wilson’s Common Sense Ear Drums.
s New scientific invention, entirely different
in construction from all otner devices. Assist the deaf

when all other devices fail, and where medical skill has
given mno relief. Szlxlfe cgmfortahlfe ana mhvilslble, no
wire_or string attachmen te for pamphiet.
WILSON KA DRUM MANURG. CO.
Louisville Trust Co. Building, Lousville, Ky.,
3F~ Mentien this paper. and 1122 Broadway, New York

DEFIANCE MACHINE WORKS

DEFIANCE ., QHIO U<5 A
BUILDERS l-_

MHUB, SPOKE

WHEEL, BENDING,
WAGON,CARRIAGE
< AND HOOP "~
MACHINERY,

SEND FOR CATALOGUE

fp: H 2]

Air Cushion "’ Rubber Stamps
ALWAYS MAKE A GOOD PRINT,
Stamp, Stencil and Seal Supplies,

Wholesale and Retail.

THE R, H. SMITH MFG, o

sSpringfield, Mass.

SMALL MOTORS for All Purposes.

The best manufactured. Specially adapted fo
all kinds of light work, sewing machine outfits

A boys, dental drills, jewelers’ latbes models,
Send for Catalogue. The LEAVITT
M()'l‘ OR C0., Manufacturers of Electric
Motors and Electrical 8 ecialties, 12:2
Mitchell St., PROVIDENCE, R. I.

STATISTICS OF THE UNITED STATES.
—Abstract of a work by Mr. Henry Gannett, giving some
remarkable and little known facts that tell of the growth,
the present condition and the resources of the United
States. Coutained in SCIEXTIFIC AMERICAN SUPPLE-~
MENT, No. 1011, Price 10 cents. Tv be had at this
office and from all newsdealers.

&) HERE AGAIN!

luty, ]lnznrnnd tter than e'va‘l
nearly 100 pages Bx10 on best book us‘pe
d with finest engraving
. A veritalile Eneyelo-
nformation. Sent post-
cents.  Address,
. Freeport, lll, U, S; A,
F. B—Ineubators lnd Brooders. Hot water, pipﬂ eyatem,

the best in the world, o fine 32 page Catalogun free.

SHAKING GRATE

AGENTS WANTED in all
our Grates on royalty.

REAGAN FEED WATER HEATING, WATER GIRCULATING AND

For STATIONARY.
3y LLOCOMOTIVE BOILER

s of the United States to manutae:ure .
I Send for Catalogue.

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

MA RINE, and

MESSRS. MUNN & Co., Solicitors
of Patents, have had near]y fifty
years’ continuous experience. Any
one may quickly ascertam, free,
whether an invention Elo babl, y i8
patentabkle by writing to Munn & Co.
Communications strictly confiden-
tial. A handwook of patents and
how to obtain them sent free.

PATENTS

taken through Munn & Co. receive
special notice in the Scientifc Amer-
icon. Thig splendid weekly paper
elegantly illustrated, has the 1 argesf;
circulation of any ‘scientific work.
$3a year. Specimen copies free.
Address MUNN & CO.,
New York, 36l Broadway.

WELL DRILLS

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

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

HARELM RIVER IMPROVEMENT
and Sbip Canal.—An interesting account of the great
government work recectly completed in New York City.

With 3 illustrations. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 1015. Price 10 cents. 1’0o be
had at this office and from all newsdealers.

They have a tone that’s
all theirown. « « « «

THE NEW &g the stand-

ard of excel-

DEPARTURE v'cs '
over. Made in 16

BEI.I.S different styles

and prices. Bend

E)oo et to THE N
ARTURE BELL

210 North Main Street,

Bristol, Conn,, U.S. A.

currency or stamps, we will
send by mail, postage paid,

SR I
Cup

You will be delighted
end for our catalog of special-
Penberthy Injector Co.,

For $1

0z.

capacity %
with it. .
ties.

116 Seventh St., Detroit, Mich. GREAs: Cue

The Electric Candle

for Magic Lanterns. Absolutely the newest
and least expensive device for scientific or
opular projection by electricity. (¥ Send
?or special circular.
QUEEN & CO. (Incorporated),
1010 Chestnut St. Philadelphia, U. S, A,

RAUGHTlu. or bl RVEYI!\G ['1u§ht
by mail. Earn
amonth. Positions secured. Two cent stamp for
catalogue. P. O. Box 369, ’I‘renlon, N.J.

IDELS &%

EKPER:AMLEONT“L WORK
» oATALOG
- 3
UNION MODELWORKS r:mcnsn

" GEARS ™!

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: The Last Census of the
United 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 small dia-
grams—of value to inventors and designers of mechan-
ism; Medallion Portraits of Distinguished American
Inventors; Valuable Tables relating %0 Steam, Elec-
tricity, Heat, Metals, Weights, and Measures.

§F™ Sent #y mail to any address on receipt of price,
23 cents.

MUNN & CO., Publishers,

361 Broadway, New York.

- -
Test trial for 30 days in your own home, NO MONEY REQUIRED.

PIANOS-ORGANS FROM $25.00 UP,

Including a L‘ominh-u-' Musical Outfic,

NEW SOUVEN

f:lmrges on it and send it F
Remember t

only ﬁrm in the worlrl s-L]]In%)exa Tusly
rice, We save you from §2i

R GATALOGUE
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CASH or EASY Pa\'”lI"NTS
A work of art fllustrated in 10 colors,
Worth it« Welght in 1d. We pay

ay
ished b ise of CORNISH & CO., the
ingle instrument at wholesale}

Washl
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SCROLL SAWS foct.roner Mechiogry, Tooke

catalogue. Wilkinson Co., 58 Randolph Bt., Chicago

Shorthand b!hM ail

Thoroughly taught by re-
porters. Catalogue and first
orthand College, Wllhamsport Pa.

lesson Free. Potts
MACHINES. Corliss Engines. Broewers’
and Bottlers’ Machinery. THE VILTER
MFG Co., §%9 Clinton Street, Milwaukee, Wis.

BICYOLES derfnseremihand:

400 fine second-hand w heels. All
makes. Choiceat your own price. Send
for Bargain List *8.” Mead & Prentiss, Chicago.

Wanted. Stationary engineersto send us their address
Valuable information will be given regarding a new and
perfect system of lubricating cylinders. State where em-
ploved. Imperial Oil and Grease Co., McKeesport, Pa.

$525

TYPE WHEEL 8. MODELS & EXPERIMENTAL WORK. BMALL MACHINERY|
NOVELTIES 8& ETC. NEW YORK STENCIL WORKS 100 NASSAU ST N.V.

BI-SULPHIDE
OF CARBON i

r
D V N A M 0 s trations. Pamphlet, Price 25(:

American ln(lusn ial Publishing Company,

Bridgeport, Conn.

Agent’s profits per month. Will
it or ay forfeit. New articles jus
A §1. )0 sample sent free. Try us.
ELECTROGRAPH Co., 28 Bond St., N Y.

TOVe
out.

for use in the arts, Killing Insects
in Grain, Killing Burrowing An-
:muls‘ ete, Manufactured by

. M. 'i‘ AY L0 It. Cleveland, Ohio

WATER WHEELS.
SEND FOR PAMPHLET.

JAMES LEFFEL & 00.,
Snrlngﬂeld. 0h1a: U.B.A.

Experimental »k WOrkshop

143

TELES

S.

Y. DENISON, CENTER ST.,

O P E:sun FOR

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

NESS HEAD NOISES CURED
bymyInvlnlbleTuhular Ear Cushiens, Whispers heard.
Warranted te help mere cases than all similar devices

cemhined. Help esra as glasses doeyes. Sold »y FREE
F. Hiscox unly, 853 Br’dwa) »N. Y. Send for beek of proofs

Incubators/“)Brooders

Best in the world, hot water, pipe system
hatch chicks when others fail. Cata]ogue Free
" Shoemaker Incubator Co., Freeport, Iil. U, S, As
POULTRY PAPER, |illus’d, 20 pages,
25 cts. per year. 4 months
trial 10 cts. Sampie Free. 64-page practical
poultry book free to yearly subscribers.

—_,Book alone 10 cts. Catalogue of poultr,
=~"hooksfree. Poullry Advocate,Syracuse,N.

A Camlogueof 64 es. leesfull
i information of cost of raising peul=

try and st the least expense. The
bookisworthdollars to you. Address

A. K. Williams, 61 Race dt., Bristol, Conn,

" VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCHES, and ELEVATORS

PROVIDENCE, R. 1.

N. Y

MONITOR

|

DROR
BE § @a
IR'DES ERﬂSIVE NOWN. MERY
AMO WDER UBS'!ETUTE. OUR.
DWDER CRYE.T LAB & URM.
REOR AHEJ.A CIT. .?’ S.A.

ELECTRICITY PAPERS

No.1. How to Make a Dynamo. | Price each 10c.
No. 2. How to Make a Telephone. Bubier Pub. C

No. 3. How to Muake an Electro Motor. | BubierPub. Co.
No. 4. How to Make a Stomge Battery.| Lynn, Mass.

SAVE TWO PROFITS

Consumers.
Free

We sell our en-
tire line direct to
Special Offer to Agents
for Bkate, Shears and Knife Sharpen-
Diamond Gutlery Co. &) B’ way, N ¥

WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
1.a. Red Cypress Wood ‘Fanks a specialty.
W. E. CALDWELIL CO..
217 E. Main Street, Louisville, Ky.

EELE ORNAMENTAL IRON INDUS-

trv.—Description of the method of manufacturing
wrought iron into ornamental and artistic forms, With
9illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 10:20. Price 10 cents. T'o be had
at this office and from all newsdealers.

TRANSFER ORNAMENTS.
(Decalcomania), for Bicycles, Machinery,
Novelties, Name Plates, Trade Marks, etc.,
in all combinations of colors. Better and
cheaper than metal. Any design executed
to order. Write for prices. NATIONAL DE-
CALCOMANIA Co., 223 N.12th St , Phila., Pa.

END for Catalogueof
q the Musical llla tro-
ment you think of buying.
\‘101mh repaired by the
Cremona System, C, STORY,
26 Central St., Boston, Mass’

'|'he 80|em|f|c merican

PUBLICATIONS FOR 1836.

The prices of the different puhucanons in the United
States, Canada, and Mexico are as follow:

RATES BY MAIL.

The Scientific American (weekly), one year -  $3.00
The Scientific Amencan Supplement (week]y), one
year. - 5.00
The Scientific American, Export E ition in whwh
is incorporated the Sp&msh Edmon (monthly),
one year, - 3.00
The 8cientific American Architects zmd Builders
Edition (monthly), one year. - - - = - 25
COMBINED RATES.
The Scientific Americanand Supplement - =  $7.00
The Scientific American and Architects and Build-
ers Edition, - - - - - - = - 5
The Scientific American, Supplement, and Archi-
tects and Builders Edition, - - = = 9.00

Provortionate Rates for Six Months.

This includes postage, which we pay. Remit by posta)
or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York.
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