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Langbein's New and Splendid Bonk on the Electro-
Deposuum of Metals

In Press. To lée Dubllshed Jul

g 15, 1891. In one volume,
vO, 400 pages. rice. $4.00.

A COMPLETE TREATISE ON THE

ELEGTA0-DEPOSITION O METALS

Compnsm%Electro-Platlng and Galvanoplastic Opera-
tiens, the Deposition of Metals (l))fy the Contact and Im-
mersion Processes, the Coloring Metals, the Methods
of Grinding and Pollshmg, as well as Descriptions of the
Electric Elements, Dynamo-Electric Machines, Thermo-
%les, and of the Materlals and Processes used in every

epartment of the Art. Translated from the German
of Dr. George Langbein, with additions by William T.
Brannt, editor of ** The Techno-Chemical Receipt Book,’
Illustrated by 125 engravmgs In one volume, 8va,
pazes. Ready July 15, 1891. Price.. ...$4.00

& Subscriptions received in adva'rwe, to be pald foron
e livery. at the publication price, free of freight or postage.
8~ Prospectus, showing Table of Contents, sent Tree of
postage, on application.
HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St,, Philadelphia, Pa., U. S, A.

CLARK’S
Ventilating and Drying

FANS.

Tight Ruoning, Adjustable
Blades, Self.Qiling Bearings.
24-page ratalogue free.
Also Rubber Press Rolls for Wool
and Yarn Washing and
Dyeing Machines.

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

AUTOMATIC 1K

FUEL AND WATER SUPPLY.

The Shipman Automatic Steam Engme
STATIONARY AND MARINE.

Petroleum, Kerosene Oil, and Natural Gas Fuel.
1., 2, 4, 6, and 8 Horse Power, NSingle.

8 and 22 Horse Power, Compound

For Elevating Water, Creameries, and all Manufacturing Purposes.

SHIPMAN ENCINE CO,,

210 Summer St., BOSTON

}nmrl-ngl direct from plmlua;r-\php and other copy.

Our rh‘r‘:mr *N' abows specimens.

Fine printing a specisity.

PNEUMATIC BELL OUTFIT

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

MARINE & HOISTING

e
STATIONARY .
ENGINES WITH \-EPTI"AL OR.HORIZONTAL

STEEL BOILERS. SEND FOR CATALOGUE

RICE & WHITACRE MF 6.C0- CHICAGD.

Capacity np to 200 tons per hour.
Has produced more ballast, road
metal, and broken more ore than
all other Breake-s combined,
Builders of High Grade Mining
Machinery.

Send for Catalogues.
GATES IRON WORKS;,
30 CSo.Clinton St., Chicago
215 Franklin St., Boston, Mass.

USHMAN CHUCK

Complete line for all uses shown in new
illustrated catalogue, free to all.
Cushman Chuck Co., Hartford, Conn.

Perfect Newspaper File

The Koch Patent File, for preserving Newspapers, Mag-
azines, and Pamphlets, has been recently improved and
price reduced. gubscnbers to the BCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN BUPPLEMENT can be
nu plied for the low price of sl Hl hy mail, or §1. 2-: at the
ce of this pa er‘ Ilr g ard_sides; inscription
a BCIENTIFIC CAN" in gilt. Necessary for
every one who wishea t.o reserve the paper. Address
lTU!\'N & C0., Publishers BCIENTIF1C AMERICAN.

WELL DRILLING MACHINERY.

MANUFACTURED BY
WILLIAMS BROTHERS,
ITHACA, N. Y.,
Mounted and on Sills, for
deep or shallow wells,
with steam or horse
' power.

Send for
Catalogue.
ADDRESS

Williams Brothers

ITHACA, N. Y.

LIGHTNING WELL-SINKING

MACHINERY MANUFACTURERS.
Hyrdaulic, Jetting, Hevolving, Artesian,
Diamond cting Tools, Engines, [ieller!,
Wind Mills, Pumps, ]:.nqdoped.ln,l 00d
engravings, Earth's Strata, D¢Lerm
nation quality water; mailed

NEW cATA LOCU
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
Jree o{lchn rge to any addr
& Co., 3()1 ‘Brondway, New York.

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Clase
Steam Engines, Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

APPARA

M.ﬂ..TEHlALI

NICKEL CASTINGS FOR ALL PURPOSES.

DRY AIR REFRIGERATING MACHINE.
Description of Hall’s improved horizontal dry air refrig-
erator, designed to deliver about 10.000 cubic feet of
cold air per hour, when running at a speed of 100revolu-
tions per minute, and capable of reducing the tempera-
ture of %0° above to 50° below zero. Wmﬁ five figures,
showing plan and side elevation of the apparatus. and
diagrams illustrative of its performnnce ontained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 288. Price
310 c]ents T'o be had & this office and from all news-
ealers,

STEEi. TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
Metal ’lxpe ‘Wheels, Dies, etc.
Model Experimental Work
sl Small Machinery, Novelties, etc., man-

! ufactured lw special contract
New York Stencil Wks,, 100 Nassau St., N.Y

ATENTS!

SSRS8. MUNN & CO, in connection
wlth the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act 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, Specxﬂc&tlons, 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, Assl.znmenfs, and
Reports on Infrmgements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, On very reasonable terms,

pamphblet sent free of charge on application, con-

taining full information about Patents and how to
cure theu; directions concemmg Labels, Copyri;
Designs, Patent ts, Ap&:ea s, Reissues, Infringements
Assxgnments, Rejected Cases. Hints on the sale of
Patents, etc.

We algo send free of charge, a Synopsis of Foreign Pa-
tent Laws, showmg the cost and method of securing
Patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
dific Building, near 7th Street, Washington, D.C.

NATIONAIL
STEEREI.

TUBE CLEANER

RANKS THE HIGHEST
Endorsed by the best Engineers.

CHALMERS -SPENCE CO.
Office, 59 Liberty St., New York.

ICE-HOUSE AND COLD ROOM.—BY R.

G. Hatfleld. \Vith directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 89, Price 10 cents. 7o be had at this office
and of all newsdealera.

UNION MANUFACTURING & PLATING Co.
236-238-240 Carroll Ave.. Chicago, Manufacturers of

METAL SPECIALTIES FOR INVENTORS.
ALL KINDS OF PLATING.
Estimates furnished. Correspondence invited.

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back nmumber of the BOIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 gents. Also to be had of newsdealers in all parts of
the country.

AIR BRUSH Hignest
gold medal
award by Franklin Institute a:
a legitimate Art Tool. Invalu-
able to crayon and water color por-
trait artists and dranghtemen. Baves
time, gives finest tec mlt,.sl effects,
AIR BRUSH MFG. CO., 67 Nassau 8t., Rocsaury, 1L

The Ameriean Well “ol‘h.

Aurors, 1L
$r 11&188. Canal
& { Bt.,  Chleago, Ill,

L Dallas, Texat

PHOTOGRAPHY!

Our T.atest Novelties for the Amateur are
KNACK CAMERAS,
MASCOT CAMERAS,
TRIAD CAMERAS,
Waterbury Detective Cnmeras,
rving View (‘nmeras, and
Magazine (‘ameras for Films.

THE SCOVILL & ADAMS CO.,

423 Broome Street, New York,

§ cientific Pook (jatalogue

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, inciud-
ing works on more than fifty different subjects. Will be
mailed tree to any address on application

MUNN C., Publishers 3cientific American,

361 Broadway, New York.
BLUE PRINT thograp hic Supplies.
e ——————— for catalegue.

T. H. MCCOLLIN & CO., 1030 Arch atreet Philadelphins

ALANSON CARY ¢
FAL OF EEL Sk

oF EVERV DESCRIPTION

Paper, Ferlor Quality,

W
240 & 242 W. 29T ST NEW-YORK

Steam! Stam!

Quality Higher, Price Lower.

For Strictly Jash, Complete Fixtures except Stack.
2-Horse Eureka Boiler and Engine, $145

4_ 13 13 13 13 13 - . 225

Other sizes at low prices. Before you buy get our prices.

B. W. PAYNE & SONS,

Drawer 56. C1L.MXIRA,N. Y,

DEAF V555, HEAD Noises CURED

henall I

iy by F. Hisoox, 533 Brway, N Y. W ﬁuurm"';&.ﬁfﬂii

o MAGIC LANTERNS

WITH. QIL LAMPS HAYE NO EQUAL

EASTERN PRICES

L. MANAS

88 MADISON STCHICAGO ILL

== Barrel, Keg, Hogshead
I Jiml rl[‘nm :

L

AND
STAVE MACHINERY,

Over 50 varieties manu-
factured by

B. Holmes
Truss Hoop Driving. 'gmni[.o, NY.

| ALSO A FULL LINE OF WoOD WORKING MACHINERY.

T0 BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal

! now published, 1t 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 be 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
thereasonthat 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.

ERFORATED

et |

Geo, M. Hopkins.

Interesting Experi-
ments in Every Branch
of Physics, Descrghons
of Simple and Efficient
Apparatus, much
which may be Made nt
Home. Among Subjects
treated are Electricity in
all its Branches, Magnet-
ism, Heat, Light, Photo-
gravh{ Microscopy. Op-
tical Illugions, Mechane
ics, etc. A world of Valu-
able Information.
Source of Rational
Amusement. A superb
work for Young and Old.
Illustrated Circularand Table of Contents sent free.

740 PAGES. 680 ILLUSTRATIONS.
PRICE, by mail, postpaid, -

MUNN & CO., Publishers,
Office of THE SCIENTIFIC AMERICAN,

361 Broadway, New York-

ELECTRO MOTOR. SIMPLE. HOW TO
make. ByG.M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe or any machine requiring not over one man power.
\\ith 11 figures. Conmmed iB SCIENTIFiC AMERICAN
SUPPLEM ENT. No. 64 1. P’rice 10 cents. To be had at
this ottice and from all newsdealers.

““STANDARD " =M55Ye. DRESSER

for Truing and Sharpening Emery Wheels.

$4.00,

Price complete, with extrs cutter, $2.00.
. Bingle Cutters, without handle, 60 cents each. |
Cutters supplied to fit any make of handle. If you do
send 60c. with name of

not wish to buy complete tool,
the make of handle you have, and we will send cutter to

fit. Will 1ast tiree timesas lon other make.
STANDARD TOO - C eve]mul, Ohio.,
Our Tw1st Drills and Tools are sold by all dealers in
Hardware and Supplies. (% Send for Catalogue.

» THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.
B¥-Speed, Comfort and Safety,
AGENTS WANTED.
Large Ilustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO,,
STAMFORD, CONXN.

as an

Wo oDEN TANK

E NATEH TMu\58 !
’I‘L

ALDWELL &
LO\_||SV|LLE K.

SMALL ELECTRIC MOTOR FOR AM

ateurs.—By C. D. Parkhurst. Description in detail of a
small and easily made motor powerful enough to drive
aten or twelve 1nch brass fan and to give & good breeze.
With 156figures drawn to a scale. Contained in SCIEN-
TIFIC AMERICAN SCUPPLEMENT, No. 267. Price 10
cents. To behad at this oficeand from all newsdealers.

Build n Yan Motor and keep
cool. Materials for Fan Motor
No. 767, Simple Motor No. 641, Park-
hurst Motor No. 759, and 8 and 16
Light Dynamos, all in rough or
part or all finished.

Our $25 Plating Dynamo runs

gals. of solutio:

Elecirical bupplies.
Send stamp for catalogue.

PALMER BROS.,
Mianus, Conn,

HOW TO MAKE DYNAMO-ELECTRIC
Machines.—By Geo. M. Hopkins. With drawings to scale
and full directions for constructing dynamos of different
sizes. The small machine is intended tor experimental
purposes. Will heat from 4 to 6 inches of platinum wire,
produce the electric light, desompose water rapidly,
magnetize steel, ring a large gong, give powerful shocks,
operate induction coils, and will, 10:‘ temporary use, re.
places or lO Bunsen cells. Containedin SUPPLEMENTS

161 399. Price 10 cents each. The larger ma-
chlne roduces eight 16-candle lights or ene powerful
arc li . Can be arranged as a series, shunt, er cem-
pound wound machine, Can be run tor a short time by

two or four men. Requires one horse power for con-
tinued running. Best engravings of dynamo ever pro-
duced. Details of every part shown. Winding of arma-
ture and fleld magnet plainly illustrated. Any intel-
ligent person with the aid of thesedrawingsand instruc-
tions may make useful, durable, and effective machines.
Cont,amed in SUPPLEMENT 601f). Price 10 cents.

& CO.. PUBLISHERS. 361 Broadway, New York.

S

CATALOGUE FREE TO ANY ADDRESS.

ODELS ano GEAR

\TORIAL STANDS, STANDS,
F\NS]TS CLOCKS,
EYEF‘!ECEC &LENSES LHRUNOGPAPHS &c.

e TQUEEN & CO.

CATALOGUE. BRI AL

THE COPYRIGHT of a good nnd promising game
for sale. J.8 HARSHMAN, Enon, Ohio

bPECIAL MACHINERY and Apparntus (heavy
and light) executed with perfect workmanship, within
reasonable time and at moderate charges. stimates
furnished on spgqicauon WM. GRUNOW, Jr., 204 and 206
E&st«kl Btreet,

METALS+MINING SCREENSE

eORL‘“_ ORre S EPARATORS, REVOLVING 24 SHAKING SBREENS

JIGS & STAMP BATTERIES ssawvocs s MILLING . MINING MACHINER Ysec o
HARRINGTON & KING PERFORATING G CHICAGO.

NEW YORK OFFICE, 284 PEARL

© 1891 SCIENTIFIC AMERICAN, INC.

'|'h=e @tl_flg merican
PUBLICATIONS FOR 1891.

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

RATES BY MAIL.

The Scientific American (weekly), one year - $3.00
T he Scientific Amerlcan Supplement (weekly), one
year, - - - - 5.00
The Scientific Amencan. Spamsh Edition (month—
ly), one year, B el e W = oee & o= 300
The Scientific American Architects and Builders
Edition (monthly),oneyear, - = = = - 250
COMBINED RATES.
The Scientific American and Supplement, - =  $7.00
The Scientific American and Atchitects and Build-
ers Edition, - - - - - 5.00
The Scientific American, Supplement nnd Archl-
tects and Builders Edition, - - - - 900

Proportionate Rates for Six 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.

GAS aﬂGASUI.INE ENGINES

‘ STATIONARY and PORTABLE. All Sizes.

Dwarfs in Size, but
Giants in Strength.

. Full
R};mcularsfree by mail
ention this paper

VAN DUZEN
EAS & GASOLINE ENGINE CO. Cincinnati, 0.

OIL WELL SUPPLY CO.

91 & 92 WATER STREET,
Plusburgh, Pa.,
Manufacturers of everything needed for
ARTESIAIN WERLILS
for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, ete,
Illustrated catalogue, price
lists and discount sheets
on request.

ARTESIAN

Wells, Oil and Gas Wells, drilled
by s%%lgrm to depth, 'from 60

50 manufacture
and furnish everything required

to drill and complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 £t. Send 6cents for illustrated
catalogue. Pierce Artesian
and Oil Well Supply Cou

80 Beaver Street. New York.

\THE DAIMLER MOTOR

THE DAIMLER MOTOR CO.
is prepared to furnish 1, 22, 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.
Uffices 111 East 14th Street, New York City.
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