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A Great Repository of Practical and
Scientgfic Informaeation.

®necof the Fullest, Freshest, and Most Valuable Handbooks
of the Age. Indispensable to Every Practical Man.

RECENTLY PUBLISHED.

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

The Tochwo-Chamisal Reciot Dok

Containing Several Thousand Receipts, covering the
Latest, most Important, and most Useful Discoveries in
Chemical Technology, and their Practical Application
in the Arts and the Industries. Edited chiefly from the |
German eof Drs. Winckler, Elsner, Heintze, Mierzinski,
Jacobsen, Koller, and Heinzerling, with additions by
William T. Brannt, Graduate of the Royal Agricultural
Coll}fe of Eldena, Prugsia, and William H. Wahl, Ph.

id.), Secretafyof the' Franklin Institute, Phila-
delphia, auther o ‘Galvanoplastic Manipulations.”
Hlustrated by 78 engravings. one volume, over 500 pages,
12mo, elegantly bound in scarlet cloth, gllL closely print-
ec% co&tmnmg an immense amount and a great variety
of matter

Price $2.00, free of postage to uny address in the werld.,

8F A circular of Sﬁ’pages shewing the full Table of Con-

tents of this important Book. sent by ma! free of postage to

&my one in any part of the World whe will furnish his ad-
res.

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

“Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

Important Improvements.
the Essential Featuresgreatly perfected.
The Most Burable in Aliznment.
Easiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.

The Smith Premier Typewriter Co., Syracuse, N. Y.; U. S, A

Send for Catalogue.

IDEAL MUSICAL BOX

Isthe Latest Invention in Swiss Musical Boxes
1t is the Sweetest and Most PPerfect Instrument
for the Parlor. Any uumber oftunes cnn be ob-
tained for it. The Largest Stockof Musical Boxes in
America. Send4centstamp for Illustrated Catalogue.

JACOT & SON, &A™

FAMILY ICE MABHINE g Syl
1. Permigny, 126 W. 25th St., Y. StateRightsfor sale.

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Pltsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools. etc.
Illustrated catalogue, price
lists and discount sheets
on request.

ARTESIAN

Waells, Oiland Gas Wells, drilled
hy contract to an?v depth, from 60
10 3000 feet, also manutacture
and furmsh eve ing required
to drill and complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
00 ft. Send 6 cents for illustrated
catalogue. Pierce Artesian
and Oil Well bupply Co.,
80 Beaver Street, New York.

ELECTRIC POWER TRANSMISSION

in Mining Operatiens.—By H. C., Spaulding. A brief
presentatien ef some ef the work already one toward
the application of electrical apparatus to mining pro-
cesses, with some vractical suggestions a nd statements
from those who have had personal experience in the
operations of such apparatus. With 2 illustrations. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

9783, Pricel0 cents. To be had at this office and from
all newsdealers.

Barnes’ Foot-Power Machinery

Complete outfits for Actual Worksnop
Business. A customersays: * Consid-
ering its capacity and the accuracy of
your No. 4 Lathe, [ do not see how it
canbe produced at such lowcost. The
velocipede foot-power is simply ele-
gant. I canturn steadily for a whole
day, and at night feel as little tired
as if 1 had been wnlkmg around.”
Descriptive Price List Fr
W. F. & JOHN BARNM‘\ ce.,
19% RUBY ST.. Rockford, 1l

PATENTS!

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

In this line of business they have had forty-one vears’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
grnsecumon ot Applicaticns for Patents in the United

tates, Canada. and koreign Countries. Messrs. Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Boouks, Labels, Reissues, Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphlet sent free of charee, on application, con-
taininyg fullinformation about Patents and how to pro-
cure them: directions concerning Labels, Copyrights,

Designs, Patents, Aci)peals. Reissues Infringements, As-
signments, Rejected Cases. Hints on the Sale ef Pa-
tents,

etc.
We'also send. free of charge, a Synopsis of Foreign Pa-
tent I.aws, showing the cost and method of securing
patents in all the prmclpal countries of the world.
MUNN & I So]icnors ot Patents,
3681 Broadway, New York
BRANCH OFFICES.—No. 62 and 624 F Street, Pa-
cific Building, near 7th Street. Washington, D. C.

NESS & HEAD NOISES GURED
by Feck’s Invisible Tubular Ear Cushions,
heard Buccessful when allremedies fail, Sold
ouly by F. Hiscox, 8563 B'way, N.¥. Write for book of pruoff.lFR EE
l H E E Y E Cataracts and films absoré-
ed. No knite or 7is4; paral-

yzed nerves cured; weak eyesmade drigh tandstrong. Home

Illustrated pamphlet, 10 cts.

Acme Automatic Safety

Epgine.—*Stationary.” ’hnk

After being on the Market Five Years

The ““ACME ?? siill Leads!

Sizes One, Two, Three, and Four 1lurse Power.
ar liernaeneOilﬁre. asordered, Noextrainsurance required on accountof the ollfire,
Send for catalogue giving tull particu

ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y.

Arranged for either NATURAL GAS

ars and prices.

IDE AUTOMATIC ENGINES.

TEAM
WEITMYER PATENT FURNA

Send for

TRACTION
RoAD

CE
I"unulncuu ed by FOUNDRY & MACHINE DEPART\lhI\T, Hn)xlshul‘g, Pa,, U

HARRISON CONVEYOR!

" Hanaing 6rain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &.c.

AND PORTABLE ENGINES.,

OX, J_. RS,
OILERS OF EVERY DESC l{Il”glON.

Circulars.

VWe have established a plant forthe pure
pose of MANUFACTURING

INE MACHINER

and solicit correspondence in this line.

H. M. LELAND, for the past eighteen years,
and C. H. NORTON, past four vears with BROWN &
SHARPE MANUFACTURING CoO.

Leland, Faulconer & Norton Co.
DETROIT, MICH,

| BORDEN, SELLECK & CO., { masrv2:s. § Chicago, IIL

fGrap
BLFESHORT-HAIE VAT B

Address: The Amerlcan Writing
Machine Co., Hartford, Conn.;
New York Office, 237 Broadway.

THE EACLE

THE EASIBST RUNNING BICYCLE
IN THE WORLD.
B®~Speed, Comfort and Safety,
AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO.,
STAMKORD, CONN.

ICE-HOUSE AND COLD ROOM.—BY R.

G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENT!FIC AMERICAN SUP-
PLEMENT, 59. I'rice 10 cents, To be hadat this office
and of all newsdealers.

THE DAIMLER MOTOR

THE DAIMLER MOTOR CO.
is prepared to furnish 1, 2, and 4 Korse Power
GAS or PETROLEUM MOTORS
for all Industrial Purposes. Fully illustrated catalogue
and price list on applicatien. Motors in operation at
Works, Steinway, Long Island City.
Office, 111 East 14th Street, New York City,

CHUCK AND MICROMETER
for Amateurs.—By C. D. Parkhurst. Bescription of a
simple and easily constructed chuck for use witha di-
viding machine, and the micrometer stop thatis used
te regulate the de(pm of the cut inthegraduatien ef
circles.etc. With 9 figures. Centained in SCIKNTIFIC
AMERICAYN, SUPPLEMENT, No, 972, 1'rice 10 cents. To
be had at thts office and from all newedealers.

USHMAN CHUCK

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

STEEL TYPE FOR TIPEWRITERS

tencil amps, Rubber und

Metal 'lXpe Wheels, Dies, ete.
Model and Experimental Work
Small Machinery, Novelties, ete., Iman-

utactured by special Contract.

New York Stencil ks.. 100 Nassau St., N.Y

NEW CATALOG U
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
free of charge to any address.

MUNN & CO., 361 Broadway, New York.

FIREFELT

.
for‘pl

Building Paper, ete
THE CHAL

it te be superior te Hair Felt in Non-Conducting qualities.
pes and into sheets and rolls for large surtfaces.
stos Boiler Coverings, Stenm Packings, Asbestos C

THE NEW NON-CONDUCTING MATERIAL

is a Flexible Felt Made of Pure Asbestos, in a
finely divided tibrous state, in destructible by heat and
unexcelled asa Non-Conductor. U. 8. Navy tests show
Made into ~necuuml form
Send for S \.{mr
oth, Ashestos

I\VIEI{N-SPENCE O, 59 and 61 Liberty St., New York.
BRANCHES :(—Philadelphia,

Chicago, Pittsburgh, Boston.

months, rather than stop and

to those club orders.

WHY ARE, SOME PEOPLE ALWAYS LATE ?—They never look ahead nor thisk.
have been known to wait till Elantmg season, run to the grocery for
B think what they will want for the garden.
ulbs, or anything in this_line, MAKE NO MISTAKE this year, but send 10 cents for Vick's FLoran GuiDE,
d&dUCt the 1o cents from first ﬂﬂicr it costs nothing. This pioneer catalogue contains 3 colored plates. $2o00in cash
#1000 cash prizes at one of the State Fairs.

Kfaﬂe in different shape from ever before ; 100 pages 814x10}4 inches, JAMES VICK,SEEDSMAN, Bochester, N. Y.

People
their seeds, and then repent over it for 12
If it is Flower or Vegetable Seeds, Plants,

Grand offer, chance for all,

TYPEWRITERS.

Largest like establishment in the world. First-
class Second-hand Instruments at half new prices.
Unprejudiced advice given on all makes, Ma~
chines sold on monthly payments. Any Instru-
ment manufactured shi é}ped, privilege toexamine,
EXCHANGING A SPECIALTY. Wholesale prices
to dealers. Illustrated Catalogues F ee,

TYPEWRITER }70 Broadway, New York.
HEADQUARTERS, { 144 La Salle St., Chicago.
COMPLETE STEAM PUMP
10 Sizes rrou$7 10 $75

« WRITE FOR
PRICES Atpg
X DESCRIPTIVE

per night, A

0 Jight and pro-

fitable busi-

ness. Maglc Lanterns and Vlews of popular sub-
ﬁgt&,e C:tit.nl?)gé]e;l on a;;vphca&xon Part 1 Optical, 2
matica eteorological, 4 Magic Ianterns, etc.

L. MANASSE, SS Mn(llson 'Street, Linmao.‘ .
AGE"TS make 100 uercent profit on my Corsetg,
Belts, Brushes, Curlers, and hovelties.

Samplesfree. Writenow. Br. Brldgmdn 3i3B'way, N.Y.

W

HAT Uncle Sum and Aunt Columblathlnk etc., of

ASHIN ﬂTﬂN and SEATTLE. Send stamp to

Eshelman. Llewellyn& Co., Seattle, W,

BRITISH ASSOCIATION MEETING
of 1890, —Inaugural address by 8ir Frederick A. Abel,
treating of thep Lreapm stutus of : Eleetric’ re,lpgrnnh i
Ocean Telegrap Electric Mea<urements; Eleetrie

Lighting; The Telnphn::p‘ lectric Transmission of
Power; Electric Ilnilways ; Electric Metallurgy; Manga-
npse (hrmmum "I.‘ungnten Copper, and Nickel, in Iron
and Steel: i:plmuu-s of War: Guopowder
l’uwdt_r Kxplosives for Shells; Bxplosives for Rlasting
Mining “*ﬂft‘pu:ll‘(is‘ The Petroleum Industry; Natural
Gas; Water (;ax; National Museums. With portraits of
Bir Frederick A. Abel and Bir Douglas Galton. Con-
tuined in t-'r INTIFIC AMERICAN SUPPLEMENT, Vos

71, 772 and 273. Price 10 cents each. 1o be had
at Lllia office and from all newsdealers.

A pamphlet of information and abe
stract of the laws, showing How to,
Obtain Patents, Caveats, Trade,
Marks, Copyrights, sent free.
diress MUNN & CO

York.

ICE and REFRIGERATING MACHINES

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

treatment. [ndorsed by all. *THE E YE," GlensFalls, N. Y.

"' TheLibrary of American Literature

It will pay you tofind out by writing to C, L. WEBSTER & CO., 3 E, 14th St., NEW YORK.

ByR.C.STED.
MANand E.N.
HUTCHINSON

STOP

s smokelesa | ¥

PROPOSALS

Proposnls for Jetty Construction at Entrnnce
to Galveston Harbor, T'excs.—UNITED STATES
ENGINEER OFFICE, Galveston, Texas, February 28 1891
Sealed proposals, in duplicate. will be received at this
office untdl 12 o’clock, noon, %0th meridian time, March
30, 1891, and then opened, for delivery of about 1,000,000
tons of stone and concrete blocks in place, for improv-
ing the Entrance to Galveston Harbor Texss. Pre-
ference will be given to materials of domestic produc-
tion or manufacture, conditions of quality and price
(import duties included) being egual 'T'he attention ol
bidders is invited te the Acts of Congress appreved Feb-

ruary 26, 1885, und Pebluary‘H 1887. Vol. 23, page 332, and
Vol. 24, page 414, Statutes at. L»ut.' tor blanlk
forms for proposs lls. .md all necessary intor mation, ap-
ply to CHARLES J. ALLEN, Major, Corps of Engineers.

Experimental Science

Geo. M. llopkins.

Interesting Experi-
ments in Every Branch
of Physics. Wescriptions
of Simple and Efficient
Apparatus, much of
which may se Made at
Home. Among Subjects
treated are Electricity in
all its Branches, Magnet-
ism, Heat, Light, Photo-
graphy, Microscnpy, Op-
tical Illusions, Mechau-
icy, ete. A world of Valu-
able Information. A
Source of Rational
Amusement. A superb
work for Young aund Old.

Ilustrated Circular und Tableof Contentssent free.
740 PAGES. 080 ILLUSTRATIONS.
PRICE, by mnail, postpaid,
MUNN & CO., Publishers,

Office of THE SCIENTIFIC AMERICAN,
361 Broadway, New York.

THE STEAM ENGINE: ITS PRINCI-

ples, ite develupment.its future and perfection —A pa.
per by E. N. Dickerson, givirg an outline nt the history
of the steam engine, and discussing the principles upon
whieb it operittes und which limit its capuacity. \\ith2
figures. Contained in SCIENTIFIC AMERICA XN SUPPIE-
MENT, No. 686. Price 10 cents. To be had at this
office and trom all newsdealers.

A BOON TO THE DEAFI

Osgood’s Ne. 1 Hearing
Horn is the enly instru-
ment \h.n will help the

f. Made from best bell

E and  will last for
years, Carried in the pock=
etand used in publicwith-
out attracting atteutmn
Price $5. Sent 0.
Muy be returued “after 2
weeks’ trial if not found satlsfactory
OSL.OOI) BROS Cor Alh St & Broadw&y, Oaklaud Cal.

ON THE ELECTRO DEPOSITION OF

Platinuin.—By William H. Wahl, Bescriptijon of a prac-
tical method of depositing platmum by electrolysis, a
result never before accomplished satisfactorily. Con-
tained in SCIENTIFIC AMERICAN SUPPILEMENT, No.

277. Pricel0cents. To be had at this office and from
a.ll newsdealers
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$4.00.

SR TF“CARY c&m M é)NE N (0]
1 P
; EE\VLZ\Q“&!}’E EVERY&STE[LSPRlNGu NEWYORKCITY

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

PROVIDENCE. R. 1.

E. C. Strange’s Pat. Combi-
nation Vise and Drill. Ever
one says it is a good thing. Wit
- aLt.xchmean. aturning lathe, em-
ry grinder, polishing machine.
STRANGE'S MACHINE WORKSs, Taunton, Mass.

EXCELLENT BLACK COPIES, only equaled by Litho-
graphy, of anything written or drewn with any Pen by
the Patent
Specimens

ree.
Ten Eyck & Parvker, 66 Pine Street, New York

NEW YORK TRADE SCHOOLS.—DE-

scription of the New York Trade Schools which were
established nine years ago for the purpose of giving in-
structions to young men in certain trades, and to enab'e
oung menalreadyinsuchtradeste improve themselves.
\With 10 illustrations. Cont'\ined in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 781. Price 10cents. To be
had at this office and from all newsdealers.

CILARXX'S
, Ventilating and Drying

FANS.

Tight Running, Adjustable

Bludes. Self-()llm;z Bearings.

ge catalogue free.

Also linhber Press Rolls for Wool

and Yarn Washing and
Dyeing Machines.

GEO. I’. CLA RK, Manuf.
Box L. Windsor l.ocks, Ct.
PPapey, Superior Quality.
BLUE PBINT l'hologrnphlc "H?)Dll?g.
Send for catalogue.

e g g M —
T. I1. MCCOLLIN & CO., 1030 Arch Street, Philadelphia
At a Barzaij

FOR SAL Job Foundry in complete running or-
der. Address W. 'I. B, care SCIENTIFIC AMERICAN, N.Y
ANTED Sellmg Agents fer Electrical

* Nevelties. Battery Motors

surprise electrical experts. Stamp for catalogue.
$10 per day made. BUSH CO., 24 Park Place, New York.

'|'hEe SQigrLtlm: merican

PUBLICATIONS FOR 1831,

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

RATES BY MAIL.
| The Scientific American (weekly one year
, The Scientiic American S8upplement lweekly). one

—A small Stove and

$3.00

year. 5 o IR 3
The Scientitic Amenc.m. Sp.tmsh Edmon (monthly)
one year, 3.

The Scientific Amerlc.m Alchneus .md Bullders
Edition (monthly), one year. 3 4

COMBINED RATES.
The Scientific American and Supplement, . &.00

The Scientitic American and Architects and Build-
ers Edition, . . . +

The Scientific z\mencan. Supplement and Archi-
tects and Builders Edition. .

Proportionate Rates for q'w Months

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

MUNN & CO.. 361 Brondway, New York.

RKING MODELS & LIGHT MACHINER

INVENTIONS DEVELOPED. Send for Model Circular.

© 1891 SCIENTIFIC AMERICAN, INC.

Jones Bros. E
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