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Seventific

America,

Founded by Mathew Carey, 1785,
HENRY CAREY BAIRD & CO.

Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia. Pa., U. S, A.
§F~Our new and Revised Catalogue of Practical and

Scientific Books, 86 pages, 8vo, and our other Catalogues

wond Circulars, the whole covering every branch of Sci-

ence applied to the Arts, sent free and free of postage

to anyone in any part of the world who will furnish bis
address.

New Scientific Works

An Introduction to the \tud;h ufMemllurgy.—By
W. C. Roberts-Austen, C. S, with numerous
diagrams. Crown 8vo. Cloth, £2.50.

A_Treatise on Elecn o-MemlIu\gy.
McMillan, F.I.C., ¥.C.S.
Crown Bvo Cloth, $3.50.

A Text Book of Assn%mz Wlth numerous dia-
srams By C. and J eringer. 400 pages. Crown
vo. Cloth, $3.25.

Aids in Prnctrical Geology., — By Grenville A. J.
Cole, F.G.S. With numerous illustrations. Crown 8vo.
Cleth, $3.00.

The Design of Structnres.—A Practical Treatise on
the Building of Bridges, Roofs, etc. B{ 8. A%l‘m.
With numerous diagrams. Crown8vo. Cloth,

A_Treatise on Mine Surveving.—By Bennett H.
Brough. With numerous illustrations. 380 pages. 8vo.
Cloth, §2.50.

*.* For sale by all Booksellers, or will be sent,postpaid, on
receip
Newuf{wtrated scientific catalogue sent freeto anyaddress

J. B. LIPPINCOTT COMPANY, Publishers,
715 and 717 Market St.. Philadelphia.

WooDEN TANKS

LARGE waTER TAN
FLANS 2 A SPicIALTY
SF'ECIFICAY\ONS F URNIS!

FOR FDUNDATIONS&YDWERS

S Ne 217 E.MaIN ST,

By Walter G.
With numerous illustrations.

FOR RAILROA
T‘wnsnw L1
MILLS . &G
COMPLETE ST ,mcn oF
§YPRESS LUMBER

WECALDWELL&CO

LouiSviLLE Ky

GRAND PRIZE—PARIS EXPOSITION, 1889

THIN PANEL STOCK

In Whitewood, Walnut, etc.

Manufactured by the orlgma] ¢ systéme Bartlett,’?
receivedthe Highest Award and only * Grand Prize”

given to this industry. The only * S8ystéme” introduced
into Europe and America that produces a perfectly

sound cut bnard.
BARTLETT,

HENRY T.
CABINET WOODS | MAHOGANY
SAW MILLS,

and VENEERS,
200 Lewis Street, New York.

PATENT STEAM-PIPE CASING
_ —FOR—
A l'mlergrounﬂmswnm Pipes

A. WYCKOFF & SON,

116 East Chemung Place,
ELMIRA, N. Y,

The Bui]ders’ and Manufacturers?
Exchange, Helena, Montana.

Correspondence solicited. Manufacturers and dealers
please send catalogues. Address

WILL. R. JONES, Secretary.

Two staves removed ta show lining
between imside and outside staves.

New or Second-Hand, any make, bought, sold and ex-
changed. Get our prices. Everything guaranteed. Ma-
chines rented anywhere. New catalegue describingall
machmes. free. NATIONAL TYPEWRITER EX-
00 8. La Salle Street, CHICAGO, ILL.

FOREIGN BUSINERY!

Specialties in Machmery of all kinds wanted to place
in the English, German, and French markets. Good
English, German, and French Patents Bought. Our
Representative will leave for England about May 15th.

Address LARMACO, BOSTON, MASS.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.
B8FSpeed, Comfort and Safety,
AGENTS WANTED.
Large llustrated Catalogue sent Free to any Address.

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

The United Btates Patent System. A history. Just pub-
lished. Price 50c. Levin H. Campbell, Washington,D. (.

ALUMINUM. AN INTERESTING DE-

scription of the various methods of manufacturing this

metal, chemical and electrolyuc with special reference

to the Heroult method. With 6 figures. ( ontained in

SCIENTIFIC AMERICAN SUPPLEMENT, No. 733. Price

(110 c]enta To be had at this office and from all news-
eualers.

$10.00 to $50.00 ¢

ness.

er night. A
ight and pro-
fitable busi=
Magic Lanterns and Views of populur sub-
ﬁcts Catalogues on applicatien. Part 1 Optical, 2
athenjatical, 3 Meteorelosical. 4 Magic Janterns, etc.
L. MANASSE, 88 Madison Street, cmcngo, I,

-

ATENTS!

MESSRS. MUNN & CO., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and'to act as Solicitors of Pateuts
for Inventors.

In this line of business they have had forty-five wears’
expertence, and now have unequaled facilities for the
preparation of Patent irawings, Specifications, and the

rosecution of Applicaticns for Patents in the United

tates, Canada. and Foreign Countries. Messrs, Munn &
Co. alse attend to the preparatien of Caveats. Cuq{nghts
for Books, Labels, Reissues, Assiznments. and Reports
on Infnm.ements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms.

A pamphletsent free of charee,on application,con-
taining tull information about Paténts and how to pro-
cure them ; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues Infringements, As-
signments, Rejected Cases. Hints on the Sale of Pa-
tents, etc.

We also send, free of charge, a Synopsis of Foreign Pae
tent Laws, showmg the cost and method of secaring
patentsin all the(?rmclpal countries of the world.

MUNN Solicitors of Patents,

Broadway, New York.
RANCH OFFICES.—No. 622 d 624 F _Street, Pa-
elﬂo Building, near 7th Street, Washminon. D.C.

DEAF 1555, . HEAD NOISES CURED

eard, Successfulw all remedies fail. bnldr E
ooly by F. me, 853 B'way, N.X. Write for book of proofsl ﬂ E

FIREFELT.

it to be superior to Hair Felt

Building Paper, et

BRrRANCH iiS:—Philadelphia,

THE NEW NON-CONDUCTING MATERIAL
is a Flexible Felt Made of Pure Asbestos, in a
finely divided tibrous state, indestructible by heat and
unexcelled a8 a Non-Cenductor. U. 8. Navy tests show
in Non-Conducting qualities. Made into sectional torm

for pipes and into sheets and rolls for large surfaces. Send fer & samr e8.
Ashestor Boiler (,overinus. Steam Packings, Ashestos Cloth, Ashestos

THE lﬂALMEI(":SI’ENCE CO., 59 and 61 Liberty St., New York.

Chicago. Pittsburgh, Boston.

“Improvement the order of the age.”

THE SMITH PREMIER TYPEWRITER

Important Improvements.
All the Essential Features greatly perfected.
The Most Durable in Alignment.
asiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.

The Smith Premier Typewriter Co., Syracuse, N Y., U. S4A
Send for Catalogue.

SMALL ELECTRIC MOTOR FOR AM-

ateurs.—By C. D. Parkhurst. Description in detail of a
small and easily made motor powerful enough to drive
a ten or twelve inch brass fan and te give a good breeze.
With 15 figures drawn to a scale. Contained in SCIEN-
TIFIC AMRKRICAN SUPPLEMENT, No. 767. Price 10
cents. To be hadat this office and fromall newsdealers.

STEVENS PATENT IDEAL

COMBINED DIVIDER & CALIPER

No. 62. Price, perset, all nickeled. .$4.00
Packed for transmission by mail.

Ideal Surface Gauges, Depth Gaugea

Ideal an1 Leader Spring Dividers
Calipers, and Fine Machinists’ Tools.

B8F™ Nlustrated catalogue free to all.
J. STEVENS ARMS & TOOL CO.
P.0O.Box 280, Chicopee Falls, Mass.

STEEI.TYPE FOR TYPEWRITERS

Stencils tamps, Rubber and
Metal '1‘ype Wheels, Dies, ete.

| Model and Fxperlmenml Work

! Small Ma.chmery. Novelties, etc., man-
3 ufact \ﬁ special contract.

5 New York Stenml ks. 100 Nassau St., N .Y

BLUE PRINT 5o Sis.dois

Phomamuluc Supplles.
r ca
T. H.MCCOLLIN & CO., 1030 Arch Street. Phuadelphlm

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld, With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN 8UP-
PLEMENT, 59. Price 10 cents, To be had at this office
and of all newsadealers.

=1\ COMPLETE STEAM PP
~\ |0 SizEs rRons7 10875
ﬁ\"‘_“WATERSUPFL‘(TAHKS

1

\/AN]]UZEN

FIRE PUMPS &ete.

5 \;‘RlTEEFSOFLND
IC <

- QoLe MakeRs « "‘--RDESCRIFTI\'E

{INCINNATI, 0.

FOR RENT

In the best Natural Gas City in I[ndiana, Build-
ings with Heat, Light, and Power. _ Equipped
with Automatic Sprinklers, Steam Heat, and
Electric Light, suitable for light or heavy mapu-

facturing. Address,
JAS. BOYCE, MUNCIE, IND.

Address: The Amemm Writing
Machine Co., Hartford, Conn.}
New York Office, 237 Broadway,

SEWING MACHINE MOTOR FOR AMA-

teurs.—By C. D. Parkhurst. Description of a very sim-
ple and eflective motor, with luminated armature, of
sufficient power to actuate a sewing machine. With 11
engravinga Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.759. Price 10 cents, To behadat
this office and' from all newsdealers.

Bursham’s New Improved Standard Turbine

Vertical or Horizontal., Yields a greater per-
centage of water used, either with full or part
gate drawn, and is the slmplest constructed and
best finished wheel in the market. Can till your
order promptly. BURNHAM BROS., YORK, PA.

STEAM ENGINE, HOW TO MANAGE.
By J. C. 8 —A very practical paper on the subject. How
to fire with wood and eo oW to manage the water
supply, how to clean the engine, how to clean the supply

ipe, guw to gauge the pump, ete. With 12 quutrations.
gontnlned {0 SCIKNTIFIO AMERICAN SUPPLEMENT, No.

747, Price 10 cents, To be had at this office and
from all newsdealers,

-ml other copy.

Ow eireular

N -lmn Ipedmenl Fine pﬂmi.ng a poch.l\v.

For,

BSend for
Circulars.

HARRISON CONVEYOR'!

Hanhing 6r2in, Coal, Sand, Clay, Tan B:rk, Cinders, Ores, Seeds.&.c.
| BORDEN, SELLECK & CO.,

ManSors, § Chicago, Nl

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
fllustration of cold house for preserving frait from
season to season. The air is kept dry and pure through
out the year at a temperature of from 34° to 36°. Con«
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
Er]:e 10cents. To be had at this office and of all news«
ers.

GTEI\C[‘I.S. STEEL NAME STAMPS, STEEL
Figures Alphahets, Burning
rands, and Log Hammers,
Printinznles. Braas Elsins. Door
Plates and Seals,
BELLOWE & KONI(‘S‘LOW
814 Seneca 8t., Cleveland,

JNCOMBUSTIBLE MAGHINERY

MATE Much cheaper and better
than Cotton Waste Consumers and dealers should
write_for particularsto

BORDEN & REMINGTON, Fall River, Mass.,U.8.A.

FAMILYICE MACHIN

L. Dermigny, 126 W. 25th St., N. Y.

Ice, etc., 1n a few
minutes. $10& up.
State Rightsforsale.

. NOT ATFECTED BY WET DRY
OR HEAT . SEND YOUR FULL NAMERNDAUDFEZ"S
FOR PRICE LIST AND ILLUSTRATIONS

THEMIDGLEY WIRE BELT CO.BEAVER FALLS, PENNA USA
GOOD AGENTS WANTED . NAME THIS PAPER.

TYPEWRITERS,

TLargest like establishment in the world. First-

class Second-handInstrumentsat half new prices.
Unprejudiced advice given on all makes. « Ma~
chines sold on monthly payments. Amy Instru-
ment manufactured shi &ped , priv lege toexamine.
EXCHANGING ASPECIALTY. Wholes le prices
to dealers. Il]ustrated Catalogues Free.

RITER } 70 Broadway, New York.
HEADQUARTERS, 144 La Salle St., Chicago.
MONTHS ON TRIAL FOR Iuc
Bubier’s PMpular Electrician, .

An Illustrated Monthly Journal for the
0., Box 431, LYNN, MASS,

A LIBRARY for $1.00

Five books in one,
g its weight in goll to every
gl inechanie, ]'\testln

formation for 20 ?ren{:
trades. This wouderru
contains 575 pages absolutely
teeming with rules, tables, sa
cret processes, and new mfor
mation that cannot be had
elsewhere for less than g25.00.
ﬁhe ‘;la}%lx)dSteslri Engine—

OW to Head an Indicator—
The Westin,

Worth

house Air Brake
—=Blacksmith’s and Machinlst's
Tools—Practical Mathematics
Simplified—1in and Sheet Iron
Worker's Manual—Carpenter’s
Manual—Puints_for Painters—
Magnetism and Electricit
How to Get a Patent—. 1e;‘e_--
chanieal Dictionary, Everything fully ewlnlned in
one handsome volume and gumnr,eed 10 be abso-
lutely correct. Send gL00 for a copy bound fo silk
cloth, or #1.50 for T\Iurtx.m indin With each copy
of thé boOK we ive free a complete workiug ehart
l’or setting gear teeth, The regular ]grlce of this
chart is El . AGENTS WAN
terms, TAIRD & LEE. Publishers,
bash Avenue, Chicago, 111,

Useful Books!

Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes. need good books in the line ot
their respective callings. Our postoffice department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors, on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address,

MUNN & CO.. 361 Broadway, New York.

GOLD-SILVER-NICKEL PLATING

.:u%ttde e%slly learneg, mstsgtlttle to stgrb Cl wﬂl] furnish
8 and give work in pa; paymen irculars free.
Address F. LOWEY, Box 139, Bro%klyn, N.Y.

BUBIEE lg\ll{hEx erimenter, and Public.
VOLNEY W. MASON & CU..
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE. R. I.

PATEHT FOR SALE, SELF;HEATING

Agents look here! 158 dozen sold ln one Goumy 1f
you want 8 rugld seller with big profits, write to
H. B, PEASE, 171 Elm Street, Cincinnati, Ohio.

wHAT UncleSam and Aunt Columbia think, etc.,of

As‘""GTON and SEATTLE. Send st ampm

Kshelmnn. Liewellyn&Co.,Seattle, W,

WILI, SELL United States, British, Frenc
Hungar an, and Bel
for $1,000. Address%

Austria-
atents ona valuable invention
, North Collins, New York.

ICE and REFRIGERATING MACHINES

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

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

PosT OFFICE DEPARTMENT, WASHINGTON, D.
February 28, 189L—2ealed proposals will be received at
this Department until noon, on Wednesday, the sixth
day of May, 1871, for furnishing, according to contract,
Mail-bag ord-[astenera Iron, Steel, Brass, Oils, and
Wauste. All proposals must be in uecordance with th
specifications, which can be obtained from the Second
Assistant Postmaster General, Mail Equipment Division,

JOHN “’A\‘A“A KER, Pustmaster General,

ROPOSALS FOR IMPROVEMENTS IN
MAIL-BAGS, MAIL-CATCHERS AND
MAIL-BAG LABEL-HOLDERS.

PoST OFFICE DEPARTMENT, WASHINGTON, D. C.
February 28, 1891.—Seuled proposals from patentees or
their assignees for granting the use of patented im-
grovements in the mode of epening and clesing mail-

ags of any kind, and in the constructien of malil-bags,
mail-catchers, and devices tor labelling mail-| b 9, will
be received at this Department until neon, on V ednes-
day, the second day of September. 1891. All proposals
must be in accordance with the specifications, which can
be ubtained from the Second Assistant Postmaster Gen=
eral, Mail Equipment Division.

JOHN WANAMAKER, Postmaster General.

The New Bool.

Experimental Science

By GEO. M. HOPKINS.

740 Pages. Over 680 lllustrations.
PRICE, by mail, postpaid, $4.00

SEND ror FULL ILLUSTRATED CIRCULAR
AND TABLE OF CONTENTS.

Thisis a book full of interest and value for teach-
ers, students, and others who desire tc impart
or ebtain a practical knowledge ot physics.

MUNN & CO., Publishers,

Office of The Scientific American
361 BROADWAY, NEW YORK.

What the I'vess says of ‘‘Experimental Science,””

* Mr. HGkas ha3 rendered & valuable service to ex-
perimem:a physics. ? —Evening Post.

The book 1s one of very practical character. and no
one of a sciectific turn of mind could fail to find in its
pages a fund of valuable information.’—Electric Age.

“The e'ectrical coaptersof the book are notablygood,
and the pr:actical instruction given for building simple
electrical machinery may be safely carried out by those
—not a few—who like to make their own apparatus.”—
Electr ical World.

*The author has avoided repeatm§ the hackneyed
illustrations which have been passed trem one book to
another so long, and, instead, offers a set of experiments
which are largely of u nevel character and very strik-
ing."—Engineering and Mininyg Journal.

“We commend it most heartily to all teachers.”’—
Normal Exponent.

“ It is a treat to read a book of this kind, that sets
forth the principles of physics 8o fully, and without the
use of mathematics.”—1%e Locomotive.

** All teachers of science are aware that real know-
ledge is acquired best by the student making experi-
ments for himself. and any one who points out how
those experiments may be easily made is doing excellent
work."—English Mechiaitic and 1o rld of Scieace.

“The work bears the stamp of a writer who writes
nothing but with certainty of action and result, and ot
a teacher who imparts scientific information in an at-
tractive and fuscinating manner.”’—American Engineer.

o It should be found in every library.”—English Me-

chani
4 'lhe book would be a most Judlclous boliday gift."—
Eouﬂmeprmg and Mining Journal.
he portion of the bonk devoted to dynamic electri-
city covers over one hundred pages. and is extremely
mterestmg and valuable.”—Brooklym Standard Union.

‘ Directions are given for demonstrating most of the
laws of phyqics with every-day tools and common ap-
pliances.”'—American Photographer.

“Many of the experiments are new to print, while
some of the old, familiar ones appear in modified form
and with slmpllﬂed apparatus.’'—Public Opinion.

cientific A merican

The Seientfic
PUBLICATIONS FOR 1891,

The prices of the difterent publications in the United
States, Canada, and Mexico are as followe:

RATES BY MAIL.
The Scientific American (weekly one year .

$3.00
The Scientiic American Supplement (week]y), one
year. . A S 5.00

The Scientific Amerlean. Spumsh Edltlon (monthly)
one year, . 5

The Scientitic Amencan. Archltects a.nd Bullders
Edition (monthly), oneyear.. . . . 250

COMBINED RATES.
The Scientafic American and Supplement, $7.00
The Scientific American and Architects and Build-

ers Edition, . - . . 500
The Scientific Amencan. Supplement and Archi-
tects and Builders Edition, . . .

Proportionate Rates for Sw: Momhs.

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

MUNN & CO., 361 Broadway, New York.

DETECTIVE! .5

aMAN in ev-

¥ ery locality

toact gs Private Detective under our instruc:
uona. end stam for articulars. WASHINGTON
ETECTIVE AG. » Box 787, Washington,Iowa.

WORKING MODELS & LIGHT MACHINERY.

INVENTIONS DE!

© 1891 SCIENTIFIC AMERICAN, INC.

PED. Scuil for Model Circular.

Jonns Bins, E Gn.. Cin™i. 0.
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