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Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadelphia, Pa., U. S, A.

8F Our new and Revised Catalogue of Practical and
Scientific Books, 86 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
t(a any one in any part of the world who will -furnish his
address.

ROPER’S HAND-BOOK OF LAND
AND MARINE ENGINES.

Containing a description and illustrations of every
descrmtlon of Land and Marine Engine in use at the
te of its publication, whether simple o* compound,
honzouta] vertical, beam, steeple, direct-. cting, back-
action, gesrpd oscxllat.mg. trunk, or mmr, . wlbil rules
for their care and management. Price.. 3.50

By STEPHEN ROPER, Engineer,
AUTHOR OF

Practical Handy-Books

—FOR—

ENGINEERS AND FIREMEN

Engineers’ Handy Book
Use and Abuse of the Steam Beiler ..
Hand-Bouk of Modern Steam Fire Engines
%uestlons and Answers for Engineers

and-Book of the Locomotive
Roper’s Use and Abuse Steam Boiler
Instructions and Suggestions fer Engineers and

Firemen

Catechism of High- Pressure Steam Engines
Young Engineers’ Own Book

They are the onli books of the kind ever pubhshed in
this country, and they are so plain that any engineer or
fireman that can read can easily understand them.

Send for Mescriptive Catalogue mailed free.

For saleby all booksellers, or will be sent to anypart of
the United States or Canada on receipt of list price.

money in Registered Letter, P. O. Order, or

§F Send
Postal Note.
EDWARD MEEKS,

1012 Walnut Street, Phlladelphla, Pa.

ARCHITEGTURAL  BOOKS,

Useful, Beautiful, and Cheap.

To 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 fora church, school
bouse, club house, or any other public bullding of high
or low cost, should procurea complete set of the ARCHI-
TECTS' AND BUILDERS EDITION of the 8CIENTIFIO
AMERICAN.

The information these volumes contain renders the
work almostindispensable to the architect and builder‘
and to persons about to build for themselves they will
find the work suggestive and most useful. They contain
colored plates of the elevation, plan, and detail draw-
ings of almost every class of building, with specifica.
tioun aad approximate cost.

Nine bound volumes are now ready and may be oh~
tained, by malil, direct from the publishers or from any
newsdealer. Price, $2.00 a volume. Stitched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to

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

GRAND PRIZE—-PARIS EXI’0SITION, 1889

THIN PANEL STOCK

In Whitewood, Walnut, etc.

Manufactured by the ongmal ‘¢ Systéme Bartlett,””
received the Highest Award and only **Grand Prize”
given to this industry. The only * Systéme  introduced
into Europe and America that produces a perfectly
sound cut board.

HENRY T. BARTLETT,
CABINET WO0ODS l MAHOGANY
and VENEERS, SAW MILLS,

200 Lewis Street, New York.
ELECTRIC POWER TRANSMISSION

in Mining Operations.—By H. C, Spaulding. A brief
greseutatlon of some of the work already done toward
he application of electrical apparatus to mining pro-
cesses, with some practical suggestions and statements
from those who have had personal experience in the
operations of such apparatus. With 2 illustrations. Con-
tained in SCIENTIFIC AMERTCAN SUPPLEMENT, No.

783. Pricel0cents. To be had atthisoffice and from
allnewsdealers.

UL
> STEREOPTICONS

For SCHOOLS & PUBLIC ENTERTAINMENTS -
LANTERN SLIDES COLORED&UNCOLORED

sea QUEEN &CO.

= PHILA . PA.2—

PATENTS!

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

In this lme 0f business they have had forty-one years'
experience, d now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the

rosecution of Applications for Patents in the United

ates, Canada. and ForeignCountries. Messrs. Munn &
Co. also attend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assizgnments. 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 charge, on application, con=
taining full information about Patents and how to pro-
cure them ; directions concermrg Labe]s, Copyrights,
Designs, Patents. Appeals, R 1t8, A8~
signments, Rejected Cases. Hints on the Sale of Pa-
tents, ete. "

We _also send, free of charge, a Synopsis of Foreign Pa-

tent Laws, showing the cost and method of aecuring
Ppatentsin all the principal countries of the world.
MUNN & »9 Solicitors of Patents,
1 Broadway, New York.
BRANCH OXFICES.—No. 622 and 62¢ F_Street, Pa-
cific Building, near 7th Street, Wasnmgton. D.C.

DEAF & HEAD NOISES ( CURED

r,ksalnvl:lubllnl:!ubuillnr
lsard Succesaful when all remedles fail. Sold
oaly by F. Hmoox, 851 B'way, N.X. Write for book of wuthnEE

OW MANY THOUSAND KNIVES ¢

0 you suppese ure sold by a little extra polish on the blades, or an or-
ament on the handle? A gord many men select wives after the same

manner and gec aoldt,oo Thla Eknife i8 made on honor. Cutis exact size. blades warranted, ncebﬁc but for
awhile samples sent postpaid tor48e. Fin
penknife $1, Lady’s 2-

3~blade

*Grafting, 2
Pruning sheara,
%c., postpaid. Hol-
1uw ground razor,
§L.25. Best strop ever
. Send for
llluB free
to

B sireet
Toledo, Ohlio.

FIREFELT.

Building Paper,etc

BRANCHES :—Philadelphia,

THE NEW NON-CONDUCTING MATERIAL
i8 a Flexible Felt Made of Pure Asbestos, in a
finely divided fibrous state, indestructible by heat and
unexcelled as a Non-Conductor. Navy tests show

o

it to be superiorto Hair Felt in Non-Conducting qualities. Made mto aecnona] form
for pipes and into sheets and rolls for large surfaces. Send for Sam
Asbeatos Boiler Coverings, Steam Packings, Asbestos C

P th, Asbestos

THE LHALME{"-SPENCE CO., 59 and 61 Liberty St., New York.

Chicago, Pittabureh, Boston.

EVERY USER OF MACHINERY
SHOULD LEAEN

How fo Use Loose Pulleys.

Useful information on this sub-
ven in our * Catalogue
Sent freeto any address.

oct 181

VAN DUZEN & TIFT, Cincinnati, Obio.

—— MENTION THIS FAPER. =

ELECTRO MOTOR. SIMPLE. HOW TO

make. By G.M. Hopkins.—Degcription of asmall electro
motor devised and constructed with a view to assisting
amateurs t0o make a motor which might be driven with
advantage by a current derived from a battery, and
which would have sufliclent power to operate a foot
lathe or any machine requlrmg not over one man power.
\Vith 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPL&MENT. No.641. Price 10 cents. To be had at
this ottice and from all newsadealers.

THE EAGLE

THE EASIEST RUNNING BICYCLE
N THE WORLD.
85 Speed, Comfort and Safety,
AGENTS WANTED.
Large Nlustrated Catalogue sent Free to any Address.
THE EAGLE BICYCLE MFG. CO.,,
STAMFORD, CONN.

ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction.with one
Hlustration of cold house g rving froit from
season to season. The air is kept ry and pure through,
out the year at a temperature of from 34* to 36°. Con-
tained in SCIENTIFICAMERICAN SUPPLEMENT No.116.
Pricel0cents. To behadatthis office and of all news«

ers.

Paper, rior Qua]ity.
Phomzrapfnc Snppl es.

BLUE PRINT

T.H. MCCOLLIN & CO., 1030 Arch Street, Philadelphia.

S’I‘ENLILS. STEEL_NAME STAMPS, STEEL
Figures, Alphabets, Burning
T Bon SR, Brass Siots, Boor
o rinting Dies, Brass Signs, Door
ﬂﬂmmr ”MHMWMI " Plates and Seals.
O BELLOWS & KONIGSLOW,
314 Seneca St., Cleveland, 0.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for comstruction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59, Price10cents. To behad at this office
and of all newadealers.

TYPEWRITERS.

x Targest like establishment in the world. Fir t-
class Second-hand Instruments at half new pric s.
Unprejudiced adv ce g ven on all makes. Ma~
chines sold on monthly payments. Any Instru-
ment manufactured shi; Iped ’l%'lvﬂegemexamme.
EXCHANGINGAS Eé] ‘Wholesale prices
d_alers. Illustrated Catalo ues Free.
TYPEWRITER 2_70 Broadway, New York.,

HEADQUARTERS, § 144 La Salle St., Chicago,)
Barnham’s New Improved Standard Turhine

Vertical or Horizontal. Yields a greater per-
@ centage of water used, either with full or part

gate drawn, and is the simplest constructed and
¥ best finished wheel in the market. Can fill your
order promptly. BURNHAM BROS., YORK, PA.

IMPORTANT TO PATENTEES,
Inventors of Novelties, ete., will find it to their mterest
to write, before placmhg same on market,
ager of the Richard 'ox Purchasing and Supply De-
partment, Franklin Square, New York.

Ice, etc., in a few

FAMILY IGE MACHINE ::.:: st .

L. Dermmny. 1% W. 25th St., N. Y. State Rights for sale.

PROPOSALS.

ROPOSALS FOR IMPROVEMENTS IN
MAIL-BAGS, MAIL-CATCHERS#AND
MAIL-BAG iABEL-HOLDERS,

PoOST OFFICE DmpAm:MENT WASHINGTON, D. C.,
February 28, 1891.—Sealed proFosals from patentees or
their assignees for grantin, he use of putented im-
provements in the mode ot opening and closing mail-
bags of any kind, and in the censtruction of mail-bags,
mail-catchers, and devices for labelling mail-bags, will
be received at this Department until noon, on Wednes-
day, the second day of September. 1891. All proposals
must bein accordance with the specifications, which can
be obtained from the Second Assistant Postmaster Gen-
eral, Mail Equipment Division.

JOHN WANAMAKER. Postmaster General.

ROPOSALS FOR MAIL-BAG CORD-
FASTENEES AND FOR IRON AND
STEEL, &c., FOR POST OFFICE DE-
PARTMENT,

PosT OPFICB DIIPARTM;NT WasmiNnaToN, D. C.,
February 28, 1891.—8ealed proposals will bereceived at
this Departmeut until noon. on Wednesday, the sixth
day of Mug for furnishing, according to com.mc
Mail-bag Cord-fasteners, Irom, Steel, Brass, Oils

| Waste. All proposals muost be in accnrda.nee wﬂ.h the

apecitications, which can be obtained
Assgiatant Postmaster General, Mail
| JOHN WANAMAKE

Trom the SBecond
E;laz) ment Division.

aster General
E—

Experim_ental_ Science

BY
Geo. M. Hopkins,

In teresting Experi-
ments in Every Branch
of Physics. Descntgtmns
oi Simple and Efficient

gparatus. much of
which may be Made at

Home, Among Subjects
treated are Electrici Yy in
all its Branches, Magnet-
ism, Heat, Light, Photo-
graphy, Microscopy. Op-
ical Illusions, Mechan-

;Pﬁmmiﬂm
E Snmaca

cs.ete. A world of Valu-
able Information. A
Source of Rational
Amusement. A superb
wark for Young and Old.
INlustrated Circular and Table of Contentssent free.
740 PAGES. 680 ILLUSTRATIONS.
PRICE, by mail, postpaid,
MUNN & CO., Publishers,
Office of THE SCIENTIFIC AMERICAN',

361 Broadway, New York.

STEAM ENGINE. HOW TO MANAGE.
By J.C.8.—A ver, g' pracrical pa per ou the subject. How
to fire with wood and coal, how to manage the water
supp]i how to clean the engine, how te clean the supply
81})9 oW to gauge the pump, etc. With 12 lllustrations.
ontainéd in SCIENTIFIO AMERICAN SUPPLEMENT, No.
| '742. Price 10 cents.
from all newsdealers.

$4.00.

To be had at this office and

KOCH'S DISCOVERIES.—A FULL AC-

countof Dr. Koch’s remedy for tuberculosis, the method

of using it, etc. With 9 illustrations. éontamed in

SCIENTIFIC AMERICAN SUPPLEMENT, No. 782, Price

}10 c'%nts To be had at this office and from all news
ealers.

For
Handling

The

\

or Kerosene Oilfl

, a8 ordered. No extra insuraoce rm]s
end for catalogue giving full particu

fematossd ok ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. V.

HARRISON CONVEYOR!

6rain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &¢.
el BORDEN SELLECK & CO0.,

Sole
Manu’fers,

{Chicago, liL

After bemg on the Market Five Years

“ACME?’ still Leads!

Bizes One, Two, Three, and Four Horse Power.

Arranged for either NATURAL G AS
uired on ae&ount of the oil fire.

raand prices.

CUTLER DESK .

BEST IN THE WORLD.
.CUTLER & SON,
BUFFALO,N.Y., U.S.

THE PHONOGRAPH.—A DETAILED

description of the new and improved form of the pho-
With 8 engrav-

mgraph just br0u¥ht out by Edison.
ingse. ntained SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. To be bad at this

office and from all newsdealers.
I|I|l|llllljll!|l*l]
Punt Awmmi‘u’n

A Pocket Rule made of this
wonderful metal, 8 mches long, finely graduated.
Free, by fmil. Ffjor 25 cents.

L fihy
ALUMINUM.

LCH, 65 Sudbury Street, BOSTON.

ERF LT s P APER
NewsPAPER |

EW

The Koch Patent File, for preservmsz newspapers. Mag-
azines. and pamohlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
AN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied forthe low price of $1.50by mail, or $1.25at the
ofiice of this paper. Heavy boz:rd mdes. inscription
* SCIEN'TFIC AMERICAN.” in gilt.
ever IVI one

Necessary for
who wishes to preserve the paper. Address
N & C0.. Publishers SCIENTIFIC AMERICAN.

CHUCK AND MICROMETER STOP
for Amateurs.—By C. D. Parkhurst. Description of a
simple and ea.sﬂy constructed chuck for use with a di-
viding machine, and the micrometer stop that is used
to regulate the de th of the cut in the graduation of
circles,etc. With 9 figures. Contained in SOIENTIFIC
AMERICAN SUPPLEMENT, No. 272, Price 10 cents. To
be had at this oﬂice and from a]l newasdealers.

ELECTRICIT

onlypa rdealing with its first principles; illus-
tm e {ea. .3mos|tr1a1250 .sample coppyll)c ;the
N d. 1,

Beginners inthe study
of electncny need the

HAT Uncle Sam and Aunt Columbia think, ete., of

w A GTo and SEATTLE. Send stamp to

Eshelman.Liewellyn&Co.,Seattle, W.

FOR RENT

In the best Natural Gas City in Indiana, Build-
ings with Heat, Light, and Power. Equipped
with Automatic Sprinklers, Steam Heat, and
Electric Light. suitable for light or heavy manu-
facturing. Address,

JAS. BOYCE, MUNCIE, IND.

CIVIL ENGINEERING and Surveying. Private
instruction in New York or Brooklyn by an experienced
engineer. Address C. E. & S.. P. O, Box 773, New York.

A LIBRARY ror $1.00

Five books in one. Worth
its weight in gold to every
mechanic. The very latestin
formation for 20 different
trades. This wounderful book
contains 575 pages absolutely
teeming with rules, tables, sé
cret processes, and new infor.
mation that cannot be had
elsewhere for less than $25.00,
The Modern Stean Engine—
How to Read an Indicator—
The Westinghouse Air Brake
—Blacksmith’s and Machinist’s
Tools—Practical Mathematics
Simplified—Tin and Sheet Iron
‘Worker’s Manual—Carpenter’s
Manual—Points for Painters—
Magnetisin and Electricity—
L. How to Get a Patent—A Me-
chanical Dictionary. Everything fully explained in
one handsome volume and guaranteed to be abso-
lutely correct. Send $1.00 for a copy bound in silk
cloth, or §1.50 for Morocco binding. %Vnh each copy
of the book we give free a_complete working chart
for setmmi ear teeth. The reiulu.r price of this
chart is AGENTS WANTED. Write for
terms. D& LEE. Publishers, 263 W:
bash Avenue. Chicngo, 111

AB ENcE OF AL
RING FRE NT

ICE and REFRIGERATING MACHINES

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

JNCOMBUSTIBLE MAGHINERY

Much cheaper and better
than Cott/on Wast.e. Conaumers and dealers should
write for particulars to

BORDEN & REMINGTON, Fall River, Mass., U.S. A.
VOLNEY W. MASON & CU.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

er pight. A

PROVIDENCE. R. I.
ight and pro-

$10.00 10 $50.00 fsses

ness. Magic Lanterns and Views of popular sub-
ects. Catalogues on. application. Part 1 Optical, 2
athematical, 3 Meteorological, 4 Magic L.anterns, etc.
L. MANASSE, 88 Madison Street, Chicago, III,

STEEI.TYPE FOR TYPEWRITERS

Steel St
= Metal ’l‘spe Wheels Dies, etc.
1H Model an Fxpenmenull Work
Small Machinery, Novelties, etc., man-
ufactured special contract..

b
D New York Stencil Wks., 100 Nassau St N.Y
ECONOMICAL APPARATUS.—BY W.

H. Ince, Ph.D. Descriptions of apparatus which can be
easily made 0y any one who possesses a certain amount
of ingenuity and mechanical skill—blow pipes, Bunsen
burners, steam apparatus. chemical apparatus. \\ith 20
figure. Contained in SCIENTIF:C AMERICAN SUP-
PLEMENT, No. 780, Price 10 cents. To be had at this
office and‘from all newsdealers.

FOR SAIL.E.

Patent. for Astronomical Mirror, No. 408,511, dated
August 6, 1889, with improvements patentable every-
where, and of the utmost importance for construction,
combination, and correction. No agents need apply.
Seeillustration on page 226 of this issue.

Address DENNIS O’BRI1EN, Oswayo, Potter Co., Pa.

PATENT FOR SALE, ® 55" oAt

Agents look here! 158 dozen sold In one County If
you want a mB!d seller with big profits, write
H. 8. PEASE, 171 Elm Street, Lﬁllc[unuti.()hio.

FOR SALE, LEASE, OR RENT.
Valuable Property for Manufdacturing and Summer
Resorts. Large factory, with steam power and heat and

other modern conveniences, water power, etc., and ten
acres of valuable ‘building sites on Like Gecrge. close to
railroad depot and post office, Caldwell, N. Y. Factory is
of manufacturmg For parti-
Irlen Glens Fu]ls‘ N. Y.

suitable for large variet,
culars, address John E.

]‘I;a SUiemlfic merican

PUBLICATIONS FOR 1891.

The prices of thedifferent publications in the United
States, Canada, and Mexico are as follows -

RATES BY MAIL.
The Scientific American (weekly one year H
The Scientific Amencan Supplement (weekly), one
year.

The Scientific Amencan, Spdmah Edition (monthly)
one year, .

The Scientitic Amencan Archltects and Builders
Edition (monthly), one year, . 2

COMBINED RATES.
The Scientific American and Supplement, $7.00

The Scientific American and Architects and Build-
ers Bdition. .

The Scientific American, Supplement. a.nd Arcni-
tects and Builders Edition.

Proportionate Rates for Six Mantm.

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

MUNN & CO.. 361 Broadway, New York.

$3.00
5.00

. . . . .

. - . A

WORKING MODELS & LIGHT MACHINERY

INVENTIONS DEVEL

© 1891 SCIENTIFIC AMERICAN, INC.

Send for Model Circular.

Jones Bros. E Co. Cir
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