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The New Metal of the Present, nno longer ** The Metal of
the Future.”

Hluminium!

RECENTLY PUBLISHED.

A LUMINIUM.—1ts History,Occurrence, Properties,
Metallurgy and Applications, including its Alloys. By
Joseph W, Richards, M.A., A.C., Instructor in Metal-
lurgy at the Lehigh Un-vprsny Second edition, revised
and greatly enlarged. 1llustrated by 23 engravingsand
two diagrams. 311 pages. 8vo.

"}Prwc $5.00, Ly 1nail, freeof pestage to any address in the
orid.

BF L circular of 4 pages, 4te, showing the full Table of
Contents of this tlioroughly revised and recast treatise,
showing the state of the industry up to 1890, ancl which has
p\laued an important part in the rapicl deoelopment of this

Verw Metal, will be sent free, and free of postage, te any one
nany wut of the worl 1d awho a0ill Ffuwrnish his address.

§F Our new and revised Catalogue of Practical and Sci-
entific Books, 8T pages, 8ro, and our other Catalegues, the
awvhole_coveruny every branch of Science applied tothe Arts,
sent free aiil free of postaye to any one i any part of the
werld whe will furnish us with his acldress.

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

4 WEEEKS FOR 1O CENTS
The most scien-

tiic farm paper
in existence.

The Rural New-
Yorker has done
more for farmers
than nine-tenths
of all the land
grant colleges
and experiment
stations.— New
York Tribune.

Has done more
to promote the
true interests of
agriculture than
all the experi-
ment__stations.—
New Yerk 2'imes.

Fstablished 1850.
0 pares weekly.
Illustrated.

Price #2 a year.

: 3 In club with Sci=~

; - = entific American.

Our First Farmer President. On trial 4
We may have anether one, weeks for 10c.

The Rural Publishing Co.,
Tuues Building, New York.

Remington

has set the copy for writing
machines for 15 years.
It is to-day the

Standard

and expects in the future,
as it has in the past,

to lead all others

in adding improvements
to what will always be
the true model of a

Typewriter.

Wyckoff, Scamans
327 Broadway, New York,

USHMAN CHUCK

Cemplete line for all uses shown in new
illustrated catalogue, free te
Cushman Chnek Co., Hartford, Conn.

BRICK | | TILE
MACHINES MAGHINES

STYLES.
With NUTOMAIHO Crushers | Wwowe OUTFITS fon

& PBenedict,

CLAY
CUTTING TABLES
From 10 to 100,000 FACTORIES.
CAPACITY
PER DAY.

SEND FOR ILLUSTRATED CATALO
THE FREY, SHECKLER CO. BUC

PATENTS!

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as uhcnturs of Patents
for Inventors.

In this line of business they have had forty-one years
experience, and now have unequaled facilities for the
preparation of Patent Drawinus, Specitications,and the
prusecution of Applicatians for Patents in the United
States. Canada.and Koreign Countries. Messrs. Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Books, Labels. Reissues, Assignments, and Reports
on Infrinkements of Patents.” All business intrusted to
them is done with special care and promwtness, on very
reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning l.abels, Copyrights,
Designs, Patents, Appeals, Reissues Infringements, As-
signments, Re]ected Cases. Hints on the Sale of Pa-
tents, etc.

We' also send, free of charge, a Synopsis of Foreign Pae
tent Laws. showmu 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 OV FlLES —No. 622 and 624 F_Street, Pa~

cifie Building, near 7th Street. Washington, D. C.

JOHN H CHEEVER Treas.

For

RUBBER

Rubber Cement,

VULCANITE EMERY WHEELS,
SALESROOMS :—Philadelphia, 308 Chestnut St;

Cord
Kubb

Boston,
616 Lecust St.

Packing, and Hose.

== Rubber Mats, Matting, and Stair Treads.

Rnbber Pump Valves, Bicycle Tires, 'l‘uh:ll.r.k'l‘enmu Soling,
~aNkets
er Rings, Rolls, Cur ~pringss Washers.

South 2d %t, Cleveland, 176 Superior St.; San Francisco. 17 Main St

NEW YORK BELTING AND PAckING CoO.

15 PARK ROW, New York.

OLDEST and LARGEST Manufactnrers in the United States of

VULCANIZED RUBBER FABRICS

Mechanical Purposes.

BELTING,

Dijaphragms.

Rubber Sheets. Strips, Saw Bands, Stovples.

Chicago. 151 Lake St.; Minneapolis, 28
Detroit. 6-24 Woodward Ave.; St. Louis,

52 Summer_St.;

Kuropean Branch, Pickbuben § Hawmburg (F rexhdtengeb\ecj Germany.

“Improvement the order ot the age.”

THE SMITH PREMIER TYPEWRITER

Important lmilrovemems.,

All the Essential Features greatly perfected.
The Most Durable in Alignment.,

Easiest Running and Most Silent.
AM typecleanedin 10 secondswithoutsoiling the hands.

The Smith Premier Typewriter Co.,Syracuse, N. Y., U. S, A.
Send for Catalogue.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.

875-Speed, Comfort and Safety,
AGENTS WANTED.
Large Hlustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO,,
STAMISORIN, CONN.
make 100 per cent. profit on my Corsets,

AaE"Ts Belts, Brushes, Curlers, and novelties.
Samples free. Write now. Dr. Budunmu 3T B'way, N.Y.

EVERY USER OF MACHINELYX
SHOULD LEARN

How to Use Loose Pulleys.

Useful information on this sub-
| {\?ct is given in our * Catalogue
6. Sentfreetoany address.

VANDUZEN & TIFT, Cincineati, Ohio.

—— MENTI®ON THIS PAPER, ——

GRAND PRIZE-PARIS EXPOSITION, 1559

THIN PANEL STOCK

In Whitewood, Walnut, ete.

Manutactured by the onumal ‘‘wmystéme Bartlett,”’
received the 1lighest Award and only **Grand Prize”
given to thisindustry. The only ** Systéme’’ introduced
into Europe and America that produces a perfectly

sound cut board.
HENRY T. BARTLETT,
MAHOGANY

CABINET \WO0ODS
and VENEERS, | SAW MILLS,

200 Lewis Street, New Yorlk.

STEEL TYRE FOR TYPEWRITERS |-

q\ienn:'t!:i ubber uand
i.lal'l‘rps W eels, Dies, etc.
Model and Experimental Work
Bmull Machinery, Novelties, etc., man-
ufactured by special contract.

New York Stenmkas.. 100 Nassau St., N.Y
SEWING MACHINE MOTOR FOR AMA-

teurs.—Byr C. D. Parkhurst. Description of a very sim-
ple_and effective motor, with luminated armature, of
sufficient powerto actuate a sewing machine. With ]
engravings. Contained in SCIENTIFIC AME RICA\
SUPPLEMENT, No. 93Y9. Price 10 cents, To be had at
this office and from all newsdealers.

Eogravings direct from plmlngnphn and other copy.

Our circular

“N" shows specimens. Fine printing a specialty.

-'i-'IRE FELT.

Building Paper, e

BrANCHES:—Philadelphia,

it t be superior to Hair Felt in Non-Condueting gualities.
for pipes and into sheets and rolls for laree
Asbestos Boiler Covervings, Stenm Packings, Asbesios C

THE NEW NON-CONDUCTING MATERIAL

is a Flexible Felt Made of Pure Asbestos, in a
finely divided fibrous state, indestructible by heat and
unexcelled as a Non-Condnctor.  U. 3. Navy tests show
Mad 'ntn sectionul form
Send for “'IIIIII' s,

oth, Ashestos

rfaces.

THE HAl;'\lI‘ll‘-:‘il'El\GF CO., 59 and 61 Liberty St., New York.

Chicago, Pittsburgh, Buston.

Buok-keepers and Draughtsmen Attention!

Matthews Improved Floxible Ruler
EXCELLS THEM ALL,

Used once, used always. Avoids clotting,
avoids blotting. Conforms perfectly to um-
even surfaccs and rules with remarkable
beauty and ease. The latest and best thing
out. Manoufactured of fine polished combina-
tion hard and soft rubber. Handsomely made,
perfect in action and the * ruling favorite'
wherever knewn. Mailed throughout America
postage frue, 90c.  Postal Note, Money Order

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Plutsbureh, Pa.,
Manufacturers of everything needed for
ARTESIAN VWERLILS
for either Gas, Oil, Wuter, or Mineral
Tests, Boilers, Engzines, Pipe,
Cordage. Drilling Tuols, ete.
INustrated catalogue, price
lists and discount sheets
on reguest.

|VELOCITY OF ICE BOATS. A COLLEC.

tion of interesting letters tothe editor of the SciEIVTIFIC
AMERICAN on the guestion of the speed of ice beats, des
monstrating how and why it is that these craft "sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214, Price 10 certs. To
be had at this office and frow all newsdealers.

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contract to anf depth, from 60

3080 feet. also manufacture
s.nd furmsh everything required
to drill and complete same. Port-
able Horee Power and Mounted
Steam Drilling Machines for 100 ta
600 £t. Send 6 cents for illustrated
catatogue. Pierce Artesian
and Oil Well Supply Cod,

80 Beaver Street, I\ew York.

MEXICAN PATENTS
AND CONCESSIONS

L egal Business of all ktnds.
PAUL F. WALKER,
San Fuan de Lateran, No. 13,

Cz'ty of.’kferz'ca.
HE PENNA. DIAMOND DRILL & MFG. CU
BIRDSBORO, PA, Builders of High Class

Steam Engines, Diamond Drillingk and General
Mdchmery. Flour Miil Roils Ground and Grouved.

LU T )

o m a \ JHIERSE
Tmﬂs erﬂl'm:w
i ur ADJUSTARLE STOCHKS and DIES
are universally acknowledged to be the

BEST
Tl e Bl AR,
ame principle, of the (14 Al and
WORKMANSHIS, Rr Aware with B i
80f time and lahor saving in thelr use.

BmnmmnBRIDGEPORT, CONN. g mmimim
sPEclA MAI‘,HINEI{Y and Applinnces
executed with perfect werkmanship,

Entire confidence andinterest guaranteed. Draughting,

Patternmpkmz Planing, Turning, Drilling, etc., etec.
WM. GRUNOW, JR., 204 & 206 East 434 St., New York.

ATMOSPHERIC DUST.—BY WILLIAM
Marcet, F.R.S. An address delivered to tbe Royal
\1eteor0]0g1c&l Society. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 5. Price 10 cents.
To be had at this office and from all newsdealers.

ELEGTH"} MOTOR = &aeayourrin

$4 50,
A little beauty. Runs fans, mec! aninu.l t,uys et.c. lE
for circular, STANDARD NOVELTY Co., Ravenswood, I

VOLNEY W. MASON & CU,,
FRICTION POLLEYS CLUTCHES and ELEVATORS

PRROVIDENCE. R. 1.

SIEMET e CA E%MQEN CO,
1 oE N @
"EFTVLQ\SQ“SRTE EVERYa STEEL SPRINGS. NeivoReoTy

or Draft. AddressthelnventorandP
O. S. MATTHEWS,
P. 0.Box 592, DALLAS. TEX., U. S. A

TYPEWRITERS.

Largest like establishment in the world. First-
class Second-hand Instruments at half newprices.
Unprejudiced advice given on all makes. Ma-
chines sold on monthly payments. Any Instru-
ment manufactured shié)ped , privilegetoexamine.
EXCHANGING A SPECIALTY. Wholesale prices
to dea]ers Illustrated Catalogues Free.

TYPEWRITER %70 Broadway, New York.
HEADQUARTERS, ( 144 La Salle St., Chicago.

IMPROVED

EXGELSIORING“BAT“R

Simple, Perfect and Self-Regunlat~

ing. Hundreds in successful operation.
Guaranteed to hatch a larger percentage

of fertile eggsatl >88 COSt than any other

4 hatcher. Send Gc. for Illus. OCatalogue,
Oircularsfree. CEO.H.STAHL, QUINCY, ILL.

THE LONDON ELECTRIC UNDER-
ground Railway. Descrivtion of the plan followed,
methods of work, and use of the hydraulic shield. With
6 illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 271. Price 10 cents. To be had at

this ottice and from all newsdealers.

(GOMPLETE STEAM Pump
|0 SiZES FRoM$7 10 875

| ronWATER SUPPLY TANKS,
VANHHZENEIFT "\ FIRE PUMPS s crc

WRITE FOR
xa PRICES AN
\‘*DESCRIP“\!E

per night. A

IU light and pro-

fitable busi-

ness. Mn ic Launterns and Vle“s of populur sub-
jects. Catalogues on application. Part 1 Optical, 2
Mathemaucal 3 Metecrological, 4 Magic Lanterns, etc.
L. MANASSE, S8 Madison Street, Chlcngo, il

[MELANTEHNS WANTED 1% F0R b

OR EX
HARBACH & CO, 809 Filbert St. Phila,Pa.

MECHANICAL DRAWING.

By Prof. C. W. MacCord, of the Stevens Institute
of Technology. A series of new, original, and
practical lessons in mechanical drawing, accom-
panicd by carefully prepared cxamples for pric-
tice, with directions, all of simple and plain cha-
racter, intendcd to enable any person, young or
old, skilled or unskilled, to acquire the art of
drawing. No expensive instruments areinvolved.
Any person with slate or paper may rapidly learn.
The series embodies the most abundant illustra-
tions for all descriptions of drawing, and forms the
most valuable treatise upon the subject ever pub-
lished, as well as the cheapest. The series igillus»
trated by upward of 450 special engravings, and
forms a large quarto book of over one hundred
pages, uniform in size with the SCIENTIFICAMER-
ICAN. Price, stitched in paper, $2.50; bound in
handsome stiff covers, $3.50. Sent by mail to any
address on receipt of price.

For the convenience of those who do not wish to
purchase the entire series at once, we would state
that these valuable lessons in mechanical drawing
may also be had in the separate numbers of Sup-
PLEMENT, at ten cents each. By ordering one or
more numbers at a time, the learner in drawing
may supply himself with fresh instructions as fast
as his practice requires. These lessonsare publish-
ed successively in *1, *3, *1, *6, *8, *9, *12,
*14, *16, *18, *20, *22, *24, *26, *28, *30,
*32, *36, *37, *38, *39, *10, *41, *42, *43,
*44, *45, *46, %47, *48,*49, *50,4 *51, *52,
*53, *54, *56, *58, *60, *62, *65, *69, *74,
*78, *84, *91, *94, %100, *101,*103, *104,
*105, *106, *107, *108, *134, *141. *174,
*176, *178. FOR SALE BY

IMUNN & CO.,
Pnblishers of SCIENTIFIC AMERICAN,
361 Broadway, New York,

ICE and REFRIGERATING MACHINES

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York.

EXCELLENT BLACK COPIES, only equaled by Litho-
graphy, of anything avritten or drawn with any Pen by

s U TOCOPY

Ten Eyck & Parlcer, 66 Pine Street, New York
BLUE PBINT Phologrnp hic Supplies.
for catalogue.

e —— — e S —
T. H. MCCOLLIN & CO., 1030 Arch Street, Philadelphia.

PARTIES DESIRING MACHINERY

for Munufacturing Chuir Cane will please address
A, A. SMITH, Levminster, Mass.

Fon SALE A SMALL STOVE FOUNDRY
e This is wnrlh investigating.
Address A. W. F., Box 13, New York City.

TO INVENTORS!

WAN'I‘ED—’I‘O buy an lmerest in a Good Patent.
Send tull informatien with printed copy of Speci-
flecation and Drawinizs. Address

B. M., care Carrier ADB.Dorchestel', Mass.

ANTED Selhn" Ageum for Elec=
e trical Novelties. Bittery

Motors for all uses surprme Electricul Iixperts.
Catalogues. BUsSH CO., 24 Park Place, New York.

WAN'I‘ED.—One First.class Inslrument Maker.
Apply by letter to 1T\ C. MENDENHALL, Supt.
U. 8. Coast and Geodetic Survey, Washington, D. C.

cientific A merican

The Scientfic American
PUBLICATIONS FOR 1891.

The prices of the different publications in the United
Stutes, Canada, and Mexico are as follows.

RATES BY MAIL.

Paper, Fenor Quality.

The Scientific American (weekly one year $3.00

The Scientific American Supplemem (weekly). one
year. . % 5.00

The Scientific Amencan Sp‘xmsh Edn‘.lon (monthly)
one year, . . o3

The Scientitic Amencan Alchltects and Bmlclers
Edition {monthly), one year. . w . 2

COMBINED RATEQ.
The Scientific American and Supplement, . $7.00

The Scientific American and Architects and Build- a

ers kdition, . . - . =
The Scientific Amerlc.m. Supp]ement and Arcm-
tects and Builders Edition, . B o

Proportionate Rates for Sic Monchs

This includes postage, waich we pay. Remit by postal
Or express money order, or draft to order ot

MUNN & CO., 361 Broadway, New York.

ORKING MODELS

LIGHT MACHINERY.

INVENTIO

VELOPED. Send for Model Circular.

n., Cin'ti. 0.

Jones Bros. E

© 1891 SCIENTIFIC AMERICAN, INC.
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