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A Great Repository of Practical and
Scientific Information,

Oneof the Fullest, Freshest, and Most Valuable Handbook.s
of the Age. Indispensable to Every Practical Man.

RECENTLY PUBLISHED.

Price $2.00.
Free of Postage to any Address in the World.

The Toohno-Chemisel Reneirh Dook:

Containing Several Thousand Receipts. covering the
Latest, most Important, and most Useful Discoverles in
Chemical Technolugy, und their Practical Application
in the Arts and the Industries. Edited chiefly from the
German of Drs. \Winckler, Elsner, Heintze, Mierzinski,
Jacobsen, Koller. and Heinzerling, with additions b
William T. Brannt, Graduate of the Royal Agricultura
Cougge of Eldena, Prussia, and William H. Wahl, Ph,
D. {Heid.), Secretary of the Franklin Institute. Phila-
delphia, author of “Galvanoplastic Manipulations.”
lustrated by 78 engravings. one volume, over 500 pages,
12mo, elegantly bound in scarlet cloth, gilt, closely print- |
ed, containing an immense amount and a great variety
of matter.

Price $2.00, free of postage to any address in the world.

8 A circular of 32 es, showing the full Table of Con-
tents of this importanft Book. sent by mav free o! postage to
any one in any part of the World who will furnish his ad-
press,

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS,BOOKSKLLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U .8, A.

“A Handsome, Valuahle,
and Complete Handhook.”

Brooklyn Eagle.

A Complete Handbook
for the Amateur Taxi-

TAXIDERMY
AND

Loological
Collecting.

By W. T. HORNADAY.

dermist, Collector, Os-
teologist, Museum-

Builder, Sportsman

and Traveler.

*“This handsome vol-
ume is the most com-
plete, the most practi-
cal, and the most valua-
ble contribution to the
subject which has yet
come from the press,
and will be heartily welcomed by all interested in taxi-
dermy or engaged in collecting specimens.”—Christian
at Work.

“Profusely and admirably illustrated.”
—Boston Beacor

Tllustrated, 8vo. $2.50 net.

S8OLD BY ALL BOOKSELLERS, OR SENT, POS?
PAID, BY

CHARLES SCRIBNER’S SONS,

743-745 Broadway, New York.

THE NEW MODEL ‘“‘HALL.”

PRRFECT TYPEWRITER, :
BEST MAN1FOLDER.
BF~ Terms to Agents Liberal,

PORTABLE, INEXPENSIVE.

‘WRITES ALL LANGUAGES.

8end for Catalogue and

Specimens of Work.

Address N. TYPEWRITER CO.

611 Washington St., Boston, Mass.

THE WESTERN UNIVERSITY
OF PENNSYLVANIA.

Ancient and Modern Lan ua%es, .Physics
Chemistrr, Geology, Civil, echanical, an
Electrica Euﬁmeermg, Astronomy (Allegheny
Observatory, J. E. KEELER, late of Lick Observatory,
Director). trance examinations for next term, Sept.
14th. $100 for best entrance examinations. “ Pittsburg is
the place to study engineering.” For catalogue, write
‘W.J. HOLLAND, Ph.D., D.D., Pres.. PITTSBURG, PA. |

WELL DRILLING MACHINERY.

MANUFACTURED BY
WILLIAMS BROTHERS,
ITHACA, N. V.,

Mounted and on Sills, for
deep or shallow wells,
with steam or horse
power.

] Send for
fCatalogue.
ADDRESS

Williams Brothers
ITHACA, N. Y.

AMUSEORDLFDET.

ATMOSPHERIC DUST.—BY WILLIAM '
Marcet, F.R.S. An address delivered to the Royal
Meteorological Society. Contained 1n SCIENTIFIC
AMERICAN SUPPLEMENT, No. 755. Price 10 cents.

To be had at this office and from all newsdealers. |

Barrel, Kég: Ho—gst;adJ
STAVE MAC

MACHINERY.'
Over %) varieties manu-
factured by 1

i E. & B, HOLMES,
i BUFFALVU, N. Y. i

Also a full line of Wood
Working Machinery.

‘The most Successful Lubricator
for Loose Pulleys in use.
VAN DUZEN'S PATENT
LOOSE PULLEY OILER
Highly recommended by those who have
{lil} used them for the past four years. Prices
i very reasonable. Every user of machin-
ery should have our *‘ Catalogue No. 56,
sent free, Meation this paper.
VAN DUZEX & TIFT, Cinclonati, Ohie.
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FREE SITES TO SUBSTANTIAL
MANUFACTURING ENTERPRISES

in the rapidly growing towns ot Virgima and West Vir-

ginia, possessing CHEAP 1IRON, CHEAP LUMBER, CHEAP

FUEL, and RAILROAD FACILITI¥S, address J. H. DIN-

GEE. 330 Walnut Street, Phiiadelphia, Pa., President

and General Manager of numerous Land Companies

ait\gixtedd along the lines of the Norfolk & Western !
ilroad.

NEW YORK BELTING 8 PACKING CO

Limiled.

JoHN H. CHEEVER, J. {.}{.CHEEVER, F. CAZENOVE JONES, Managers.

/M. T. BAIRD, Secretary. 15 Park ROW, New York

OLDEST and LARGEST Manufacturers in tbe United States of

Vulcanized Rubber Fabrics

For Mechanical Purposes. =

Rubber Belting and Hose.

SOLID VULCANITE EMERY WHEELS.
RUBBER CUSHION BICYCLE TIRES appfovid dosions.

Engruvings direct from photograpbs and

PNEUMATIC BELL OUTFIT

Put up your own Call Bell. Nothing toget out o f order.
Send for Circular. . B. BEACH, Electric and Pneu-
matic Supplies, 132 Fulton Street, New York City.

ICE-HOUSE AND COLD ROOM.—BY R
G. Hatfleld. With directions for comstruction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59, Price 10cents. To be had at this oft-
and of all newsdealers.

HE PENNA. DIAMOND DRILL & MFG. CO.

other copy

WANTED.—Moulding machinery for cylinders (not
engine), 10 to 30 inches diameter. Who makes, can make,
or has invented such? Edward R. Hugus, 5516 Penn.
Ave., Pittsburg, Pa.

Experimental Science

B
Geo. M. Hopkins.

Interesting Experi-
ments in Every Branch
of Physics. Descriptions
of Simple and Efficient
Apparatus, much of
which may be Made at
Home, Among Subjects
treated are Electricity in
all its Branches, Magnet-
ism, Heat, Light, Photo-
graphy, Micrescopy, Op-
tical Illusions, Mechan=

(PERJMENTAL
SCIENCE

ics, etc. A world of Valu-
able Information. A
Source of Rational

m 1it. A superb
work for Young and Old.

Tllustrated Circular and Table of Contents sent free.
740 PAGES. 680 ILLUSTRATIONS.
PRICE, by mail, postpaid, ..
MUNN & CO., Publishers,
Office of THE SCIENTIFIC AMERICAN,
361 Broadway, New Yorke

$4.00.

BIRDSBORO, I’A., Builders of High Clase
Steam KEngines. Diamond Drilling and General
Machinery. Flour Mill Roils Ground and Grooved.

SCIENTIFIC AMERICAN SUPPLE-

MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for

10 cents. Also to be had of newsdealers in all parts of
tbe country.

‘THE KRIEBEL" STEAM ENGI
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STATIONARY . MARINE & HOISTIN
ENGINES WITH VERTICAL OR HORIZONTAL
STEEL BOILERS. SEND FOR CATALOGUE
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VALUABLE PAPERS

ntained in SCIENTIRIC AMERICAN SUPPLEMENT, sent
~0f charge to any address. A
MUNN & C0., 361 Brondway, New York.

An inventor

Who has a bright thought to be worked
out can get mechanical help by writing
tous. Wesend a primer first.

THE JoNES BrROoTEERs ELECTRIC CO. CIN'TI, O,

L
B

Fine printlog a specialty.
¢ s Capacity up to 200 tons per hour.
C Has produced more ballast, road
I : metal, and broken more ore than
¥ all other Breake s combined.
Builders of High Grade Mining
Machinery.
Send for Catalogues.
GATES IRON WORKS,
=% 90 C So. Clinton St., Chicago
. 215 Franklin St., Boston, Mass.
USHMAN CHUCKX®SX™
Complete line for all ugezs shown in new
illustrared catalogue, fres to ail.
Cushman Chuck Co., Hartford, Conn.
ROBERT WILHELM BUNSEN.— BIO.
graphical sketch and portrait of this celebrated chemist,
with areview of his contributions toscience. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 289, Price
10 cents. To be had at this office and from all news
ers.
— Stencils, Steel Stamps, Rubber and
Metal T'ype Wheels, Dies, etc.
Model and Experimental Work
Small Machinery, Novelties, etc., man-
ufachured' by special contract.
New York StencilWks., 100 Nassau St., N.Y
MESSRS. MUNN & CO., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to dact as Solicitors of Patents
. for Inventors.
In this line of business they have had forty-five years’
experience, and _now have unequaled facilities for the
- preparation of Patent Drawings, Specifications, and the
grosecution of Applications for Patents in the United
tates, Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assi nments, and
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.

on application, con-

g TR CRL e
T ivl lq Omﬂ lon abou! E aten an ow 0 TO-
INVENTIONS PRACTICALLY DEVELOPFD | cure them; directionsconcernin Labels, Coprighis

Drawings, Pattern Making, Experimental and Fine 4
chine Work of all kinds. LIKEN & D’AMO cted Cases. Hints on the sale of
151-1563 Cedar Street, near West Street, New Yor .

Assignments, Refe
Patents, etc.

‘We also send, free of charge,
tent Laws, showing the cost

UR,

a Synopsis of Foreign Pa-
and ethod of securing

P2'¢522¥ Patents in all the principal countries of the world.
oextrlchug’g MUNN & CO., Solicitors of Patents,

361 Broadway, New York.
BRANCH OFFICES.—No. €22 and €4 F Street, Pa-
cific Building, near 7th Street, Washington, D. C.
RANKS THE HIGHEST
Endorsed by the best Engineers.
H. W. JOHNS MFGC. CO,,
87Maiden Lane. New York.

All makes new or 2d hand. Lowest
rices guaranteed. 8end for cata and
ouse, Hazard & Co., 16 GBt. Peoria.1ll
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TUBE CLEANER
RED COPPER

Perfect Newspaper File

save money.

THE SAFEST MOST DURABLE & ECONOMICAL METAL EVER OFFERED FOR VA-
RI0US MECHANICAL USES.HIGHEST ANTI-FRICTIONAL QUALITIES.INDISPENSI-
BLE FOR ELECTRIGAL WORK.EUREKA TEMPERED COPPER €0.NORTH EAST, PA.

| MODERN PALEONTOLOGY, ITS PRE.
| sent_Coaditioa and Future Task.—By Prof. Carl Vogt.
An iatere:lng paper, in which the author passes in

The Koch Patent File, for preserving Newspapers, Mag-
azines, and Pamghlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI- |
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $150 by mail, or $1.25at the
omge of this axer. _Heazg board sides; inscription
“SCIENTIFIC AMERICAN™ in gilt. Necessary for
eveﬁ one who wishes to Freserve the paper. Address
MUNN & CO., Publishers SCIENTIFIC AMERICAN.

ELECTRICITY It AMATEUR ELECTRICIAN,

C128, Ravenswood, 11, is the
only paper dealing with first principles of electricity.
Beginnersneed it.$1a yr.3 mos trial25c. sample copy lgc

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is manytimes greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising agent influence you to substitute some
other paper for the SCIENTIFIC AMERICAN, when se-
lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done for
the reason that the agent gets a larger commission from
the papers having a small circulation than is allowed on
the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-
dress MUNN & CO., Publishers,

361 Broadway, New York.

review the beings that lived in earlier times, and points
out the proper method of studying them at the present
day, amf that,too,in 2 manner essentiallydifferent from
the one usually followed, in.>much as he triesto prove
the relation between the extinct types and the modern
representatives of the qrganic world, which he claims
can be proved by generafion and descent without calling
in the intervention of a special power of creation exist.
ing separate from the organisms, A powerful argument |
in favor of the doctrine of evolution. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 249 and
250. Price1) cents each. To be had at this office and
€romall newsdealers.

OIL WELL SUPPLY CO.
: 91 & 92 WATER STREET,
Pltsburegh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELILS
for either G 0Oil, Water, or Mineral
4 1'I‘ests. ﬁ%\lers.’ Engines, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets
on request.
Save Money. BIGYGLE
, Before you buy a

send f'or prices to
A.W.GUMP& CO.,Dayton,0.

New Bicycles at reduced
- prices, and 408 second-hand
e Difficelt Repairing.
W m\\" ; Bicycles, Guns and
A & s g Writers taken in exchange.
Boys’ or Girls' 24.in. Safety, with rubber tires, $15.00.
Boys' 25-inch Safety, with rabber ti

tires - - «o0).
Gents' 30-inch Safety, ballsto b’g’s and pedals, 55.00.
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OHIO STATE UNIVERSITY,

COLUMBUS, OHIO.

course in mining. Catalogues sent on application.
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ing. Extensive aod
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ELECTRO MOTOR. SIMPLE HOW TO
make. By G.M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be @riven with -
advaniage by a current derived-from a hattery, and
whicth would have suilicient power to operate a tfoot
lathe or any machine requiring not over one man power.
With 11 figures Contained in SCIENTIFIC AMENICAN
SUPPLEMKNT. No.641. Price 10 cents. To be had at
this ottice and from all newsdealers.

Do all your own
printing, Save
m ey. Cata-

$3 PRINTING PRESS. bt

logue for two stamps. Kelsey & Co., Meriden, Conn.

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract to any depth,from 5(
to 3000 feet. We also manufacture
and furnish e ver{thing required
to drilland complete same.” Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 ft. Send 6cents for illustrated
catalogue. Pierce Artesian
and 0il Well Supply Coa

80 Beaver Street. New York.

The Seientific [ merican
PUBLICATIONS FOR 1891.

The prices of the different publications in the it
States, Canada, and Mexico are as follows ; United

RATES BY MAIL.

The Scientific American (weekly), one year - $3.00
The Scientific American Supplement (weekly), one
year, - =~ -~ - - - - - 170 500
The Scientific American, Spanish Edition (month-
ly), one year, = = - - - < < - 30
The Scientific American Architects and Build
Edition (monthly), one year, - . - u'_ =R 250
COMBINED RATES.
The Scientific American and Supplement, - -  $7.00
The Scientific American and Architects and Build-
ers Edition, - - - - -« . o+ . . 50
The Scientific American, Supplement, and Archi-
tects and Builders Edition, . . - = = 900

Proportionate Rates for Sixz Months.
This includes postage, which we pay. Remit by postal
or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York.

DEAF 58 & HEAD Noises CURED

by Peck’s Invisible Tubular Ear Cusbions, W hispera
heard. Successful when allremedies fail. Sold
eoly by F. Hiscox, 853 B’way, N.X. Write for book of pruustREE

Scientific Book (Jatalogue
RECENTLY PUBLISHED.

Our new catalozue centaining over 100 pages, includ-

iDg works on more than fifty dlerent subjects. Will be

mailed tree to any address on application.
MUNN & CO0., Publishers Scientific American,

361 Broadway, New York.

2nd &= MACHINERY &:

N. Y. Mach’y Depot, Bridge Store 16. Frankfort St., N.Y.

NEW YORK TRADE SCHOOLS.—BE-
scription of the New York Trade Schonls which were
established nine years ago for the pur&)ose of giving in-
structions to youn g men 1p certain trades,and to enab e
young men alreadyinsuchtradesto improve t hemselves.
With 10 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 781. Price 10cents. To be
had at this office and from al} newsdealers.

CLARIX'S
Ventilating and Drying

FANS.

Light Running, Adjustable
Blades. Self-Oiling Bearings.
24-page catalogue free.
Also Rubber Press Rolls for Wool
and_Yarn Washing and
Dyeing Machines.

- GEO. P. CLARK, Manuf,
Box L. ‘Windsor Locks, Ct.

CONSTIPATION. —BY C. L. DODGE,

M.D. A practical paper on the nature and cure of this
complaint. Contained in SCIENTIFIC AMERICAN SUPPLE-

MENT, No. . _Price 10 cents. Tobe hadat this office
and from ail newsdealers.

THE DAIMLER MOTOR

THE DAIMLER MOTOR CoO.
is prepared to furnish 1, 2, and 4 Horse Power
GAS or PETROLEUM MOTORS
for all Industrial Purposes. Fully illustrated catalogue
and price list on application. Motors in operation at
Works, Steinway, L.ong 1sland City.
Offices 111 East 14th Street, New York City.
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