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Tht Manufachureof Snap ar Dl

A New and ’l‘horoughly Modern Book.

The Most Complete and Valuable in any
Langunge.

JUST READY.

A Practical Treatise on the Manufacture of Soap and
Candles, based upon the Most Recent Experiences in

the Sclence and the Practice; comprising the Chemistry, '

the Raw Materials, the Machmery and Utensils. an
Various P’rocesses of Manufacture, inciluding a Great
Vs.netﬁot Formul. Edited chiefly fromthe Germanof
eite, A. Engelhardt, Dr.C Schaedler and others.

With Additions and Lists of American Patents relatiog
to these subjects. By William T. Brannt, Editor of “ A
Practical Treatise on Animal and Vegetable Fats and
Oils;” one of the Editors of " The Techno-Chemical
Receipt Book.” 1ilustrated by about 163 engravings. In
one volume, 8vo, of over 677 pages.

Price §1.50, by mail, free of postage to anyaddress in the
aorld.

0 An illustrated circular showing the centents and *
specimens of the engravings of this valuable book, 8 pages,
quarto, 1ill be sent free to any ene in any part of the 'world
who will furnish us withhis address

ALSO RECENTLY PUBLISHED

A Practical Treatise on Animal and Vegetable Fats
and Oils, as well as the Manufacture of Artificial But- ,
ter, Lubricants, including Mmeral Lubricating Oils, etc.,
and on Ozokorite. By Wm. T. Brannt. Tllustrated b
244 engravings. 739 pages, Bvo ........................ 7.

An_illustrated circular of this boek, B pages, 4to, will be
sent free to any one furnishing his addre:

A Practical Treatise on Petroleum By Benjamin J.
Crew, illustrated by 70 engravings and 2 plates. §vo. $4.50

An iltustrated circular of this book, 4 pages, 4to, sent free.

EF™ The above or any of our Books sent by mail, free of
postage, at the publicatien prices, to any address in the werld.

HENRY CAREY BAIRD & CO.,
INDUSTU®IAL PUBLISHERS.BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S. A,
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Surface.

Extract all the Heatfrm:‘n i
the Gases. Kurnish Pure
Warm Air in Abundance.

Fourteen Years of Test.
Universally satisfactory,

Send for “ Our Furnace Book.””

Abram Cox Stove Co., ¢
MANUFACTURERS,

Philadelphia and Chicago.

QUARANTINE SYSTEM OF LOUISI-
ana.—-By Joseph Molt, M.D. )escriptlun of the methods
of disinfection pra.cticed With 4 figures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT No. 627
cents. Tobe had at this office and from all newsdealers.

T e Reveding Thenmomets,

This thermometer gives
apermanent and continu-
ous record in ink of the
temperature. The chart
indicating hours ofthe day
and days of the week gives
the degrees of temperature

from 20° below zero to
above. All instruments
are accuratel a.djusted
and warranted. 'I'he re-
cord is easily read and ah-
solutely correct. Sold

the leading instrument
dealers and o¢opticians
throughout the United
Statesand Canada, and by

The DRAPER
MANUFACTURING CO.
L Owners of the United
., States and foreign patents,
= 152 Front Street, New York .
Putmred Copyrighted.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENXTIFIC AMERICAN SUP-
PLEMENT, 39, Price0cents. To be had at this office

Hot
Air

The
Trrapuer
K Recordlng
¥ Therovineivs,

Rize 11x3 in,

and of all newsdealers

NICKEL PLATING

&POLISHING MATERIALS,

PATENTS

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

In this line 0f business they have had forty-one years
experience, und now nave unequaled facilities for the
preparation of Patent Brawings, Speciticatiors. and the

rosecution of Applications for Patents in the United

states. Canada. and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Cog{rlghts
for Beoks. Labels, Reissues. Assignments. and Keports
on Infringements of Patents. Al business intrusted to

them is done with special care and promptness, on very |

reasonable terms

A pamphlet sent free of cparge, on application, con-
taining full information about Patents and how to pro-

cure them; directions concerning Labels, Copyrights, ;

Designs, Patents, Agpealn Reissues, lntringemems. As- |
:;mgnems, Rejected Cases, Jiints on the Sale of a-
nta, etc.

We also send, freeof charge, a Synopsis of Yoreign Pa- |
tent Laws, showing the cost and method of s@curing
patents in all the principal countries of the world.

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pa~

cific Building, near Tth S&reet Walhmgcon. D.C.

PERFEcT wsPAp ILE

The Koch Patent _File, for preservinz newspapers. Mag-
azines, and pamohlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-

CAN and SCIENTIFIC AMERICAN SUPPLEMFNT can be .

8 plied for the low price of $1.50 by mail, or $1.25 at the
f this per. Heavy hoard sides; loscription

. SCIEN'[‘IFIC RICAN ” in glit. Neoessary for

every one who wishes to preserve the paper. Addresa

MUNN & CO., Publishers SQIXXTIFIG AMERICAN.
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HEAVY Double, Single, Angle-Bar, Gang, Hori-
Maciins.  zontal, Twin, Boiler, Spacmg, Gate, Mul-

tiple, Belt, and wEAvy
Steam-Driven MLINGLE
MACHINE.
PUNCHES
AND

SHEARS.

OVER 300 SIZES.

—_—

Send for New Catalogue.

CIark’s Adjustable Wlng

Ventilating Fans,

For Ventilation of every de-
X scription.
] IFleawvy Fans
FOR DRYERS.
Results Guaranteed.
Catalogue Free.

GEO. P. CLARK,
Box L,
Windsor Locks, Conn,

THE MIND CURE.—BY MARY J. FIN-

For llm-rultlnn, for Business, for Fun—
RIDE WHELLN!

The best is the cheapest, and :
we are prepared to show you |

THE VICTORS

ARE THE BEST
Bicycles, Tricycles,

AND

Safety Bicycles

Illustrated catalogue free.

Overman Wheel Co.

Makers of Victor Cycles,
BOSTON, MASS.

Steam! Steam!

We build Automatic Engines from 2 to 200 H. P.,
equal to anything in market.
A Large Lot of 2, 3 and 4-H. Engines
With or without boilers, low for cash,

B. W. PAYNE & SONS,

In the world.

siology and pat
MERICAN SUPPLEMENT, Ne.
To bebad at this office and from

ing in its relation to phg
tained in SCIENTIFIC
6:27. Price 1 cents.

all newsdealers.

ASPECIALTY

=37 JOHN GREENWOOD & C
- ROCHESTER M.Y.

Foot and Power Lathes, Drill

chinist)that gives full inutructums |
for its use. Almost any boy can find time, before “ go- |
for himself,” to master this lathe, and thus estab-
hs the foundatien of a valuable trade.

("Iuo.
Workers of Wood or Metal, in The Workshop, | GEOLOGY EXPLAINED IN ITS SIM.

Foot Power Machinery, can bid lower, and save more plest Form.—An interesting object lesson in geology.
meney trom their jobs, than by any other means for do-, Contained in SCIENTIFIC AMEKICAN SUPP)EMENT, No,
ing th'eitr work. Send for Catalogue. l 630, Price 10 cents. Tobe had at this office and from
: W. F. & JOEN BARNES C0., 1999 Ruby St., Rockford, 11L | all néwsdealers.
HOSE.

RUBBER BELTING, PACKINGC,

Oldest and l.urgest Manufacturers in the Unitell States.

VULCANIZED RUBBER FABRICS

For Mechanical Purposes,
Alr Bralxe EFToso
A SPECIALTY.

RUBBER MATS,
RUBBER MATTINGC,
AND STAIR TREADS

'NEW YORK BELTING & PACKING CO.,, 156 PARK ROW, N. Y.

{JOHN H. CHEEVER, Treas., Branches: 167 Lake St., Chicago; 308 Chestnut St., Phila; 52 Summer St., Boston;
J. D. CHEEVER, Dep’y Treas. Post & Co., Cin., O. Europe’n Br’ch, Pickhuben-5 Hamburg (Freihafengebiet), Ger.

0TTO GAS ENGINES.| PEDESTAL TENONER.

Over 25,000 Sold. Special Machinery for

Address H. L.. SHEPARD,
A(‘EN’]‘

134 East 2d 8
menmntb
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o
e

H

%{ortiizorital ..... 8%0 gas %ng;ﬂes. Car Work and the latest
ertical......... as Engines. i
Twin Cyliuder .Otto....Gas Engines. improved Woodworking

Gas Engines Machinery of all kinds.
and Pumps,

Gas Engines

Combined.. .Otto..

1

Combined OLLO..{and Bynamos G. B. ROGERS & 00.,
OTTO GAS ENGINE WORKS, Norwich, Corn,
CHICAGO, PHILADELPHIA. 109 Liberty Street,

New York.

New York Ageuncy,
18 Vesey Street.
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~ BARREL, KEG,

Hogslnend, Taior MaRx Racietemsn, ?r{l{; -}1‘“,: l,{
AND i j Jmt‘lnl .
STAVE MACHINERY. | Blakes Belt St‘_id e
unJ T
Over ¥ varieties manu- i eI e witlout !
% factured by : WALk and pictule on the
Trogs Hoop ])rlnng E. & B. Holmes, | ; PuCkaES.

Greene, Tweed & Co.
Manufacturers,

83 Chambers Street, New York

BUFFALO, N. Y.

L sell our Hubher Sramps. Prr's,l"n'sln ue | .
to agents, D handler & Fisher. Clevelund O, | |
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STEAIV.I and ELECTRIC LAUNCHES,
Pleasure Boats, Sailing Canoes,
Paddling Canees, Oars, Rewlocks,
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MODEL and szndmr(}lrculam.

Sails, etc. age catalogue.
Over seventy- ﬂge lllustratigns. XPERIM ENTA c EJOHES&,BI’O.
Send 5 cents, Nene free. Men- CINCINNA
tion the Scientific American. woRK INNAT, 0.
J. H. Rl(li tTONf\ Y SPEGIMTY. (Mention this Paper.
‘anton, N. Y. . — .
" . i Book f " |THE AGE OF THE STARS. — BY
E:gy:i% g;::]v;;t;n:ld :;:k ;:re Prof. Janssen. History of the discoveries that have led
P Engrav Lightnin; mailing it. to the introduction of the doctrine of evolution ip the
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$10.00 10 $50. 00 e STATIONARY ENGINES
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; pess. Magic Lanterns and Viewns of popular sub<
Catalogues on applioation. Part 1 Optical. 2
L-,mut irtal, § Moeteoroiogica, 4 Magic Lanterns, ete,
L. MANASSE, 88 Y nd{uenBtreet, Chicago, 111,
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ARCHITECTURAL ~ 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 for a churceb, school
house, club house, or any other public building of high
or low cost, should procure a complete set of the ARCHI-
TECTS' AND BUILDERS' EDITION of tbe SCIENTIFIC
AMERICAN.

The information these volumes contain renders the
work almost indispensable 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-

on and approximate cost.

Four bound volumes are now ready and may be ob-
tained, by mail, direct from the publishers or from any
newsdealer. I’rice, $2.00 a volume. Stitched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to

MUNN & CO., Publishers,
361 Broadway, N ew York.

Adjnstnble Dle.
(I" e

Screw Plates.

Seud for
CATALOGUE
F. V. F.

WELLS BROS. & C0., SRS

MANUFACTURERS OF
Screw Cutting Machlnery and Tools for Machinists’,
Carrlage Makers’, and Blacksmiths’ Use.

OTO.ENG
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LERHH 8T Y. Micimenv.cu

SET WEEN
A)HISVIHP, In-
cmuatl and all
Florida and

T _—
LB IllLi\L(Jd' il

dimnapulis,C m! Mu"n“ Rn“TE

winter cities ] ez . i Auiar ey itine l.\'ﬂ_' of
the ———r———
E. 0. McCormick, Geu. Pnss. Agent, Clucuao.

"WOOD-ENGRAVING,

FINC CATALOGUE ILLUSTRATION
& F.L.KLENK 86 NASSAU St NEw YORK

| DRY AIR REFRIGERATING MACHINE.
Pescription of Hall’s improved horizontal dry airrefrig.
erator, designed to deliver about 10.80 cubic feet of
cold air per hour, when running at a speed of 100 revolu-
tions per minute, and capable of reducing the tempera~
ture of %)° above to 50° helow zero. With five figure
showing plan and side elevation of the apparatus. an
diagrams illustrative of its performance. Contained m
SCIKNTIFIC AMERICAN SUPPLEMENT, No. 28X,

}10 c{ants. To be had a$ this office and from all newb-

ealers,
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STEEL WIRE ©

234 w.29.ST.

=) CA RS& %ﬂ%ﬂ‘;ﬁ
E'.‘E EET EELSPRlNGs. NEWORK 0Ty

2nd &<= MACHINERY £

‘\lach y Depot Bndge Store 16. Frankfort St., N \

I

. COSTS IN MANUFACTURES. —A LEC-
ture by H. Metcalfe, U. S. A, delivered in the Sibley
College course.—An elaboration of a system for the
management of factories and employes. A valuable
paper. Contaiued in SCIENTIFIC AMERICAN SUPPLE-
MENT.NO. 603. Pricel0cents. ‘T'o be had at this office

. and from all newsdealers.
A SCIENTIFIC Invention is the Electrlc Ship Su.'-
nal. Patent No. 378.876, granted March ¢, . Works
to perfection. Invaluable to navigation. Prevents colli-
sions with any ebstruction above water. U. 8. Patent
%tgiol?orelgn Patent Rights for sale. Address J. W.

LEY, Wyoming, Ills.
Fu R sn LE iy, Cfounty, or State nghts, under
s Patent 310454, Address Buplex Gas

Regulator Co., P. O. Box 940, or 31 Broadway, New York

SCIENTIFIC BOOK
CATALOCUE,

RECENTLY PUBLISHED.

Our new catalogue containing over 188 pages, includ-
ing works on more than tifty difierent subjects. Will be
mailed tree to any address on application.

Y MUNN cL C0., Publishers Scientific American,
Jbl Broadway, New Yor k.

GOVERNMENT BREEDING FARM FOR

Cavalry Horres.—-A paper bg Lieut. S. C. Robertson. U.
A., outlining a plan fer the establishment of a breed-
ing farm for horses maintained and controiled by the
. government, and discussing the economic features of
the scheme. Contained in SCIKNTIFIC AMERICAN S{P-
PLEMENT, No. 616, Price 10 cents. To be had at this

| office and from all newsdealers.

 The Scientific A merican
 PUBLICATIONS FOR (888,

+ The prices of the different publications are as follows:
RATES BY MAIL.
The Scientific American (weekly), one year .

The Scientiic American Supplement (weekly). one
year, B X

i The Scientitic Amencun Export Edmon (monthly)
ene year, . ..

The Scientific Amencan Alchiteccs and Bmlders
Edition (monthly), one vear. . 2.5

. COMBINED R;\TF‘“.
The Soientific American and Supplement, $7.00

The Scientific American and Architects and Build-
ers Edition, .

The Scientific Amencan. Supplement and Arcm-
tects and Builders Edition. . .

Proportionate Rates fer Sw: thths

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

MUNN & CO., Jbl Broadwav, New York,

CURE "%:DEAF

$3.00

CUR THE

Prck’s PATENT IMPROVED CUSH-
10NED EAR BrRUMS Perfectly Rea
store the Hearing, whetherdeaf-
ness is caused by colds, fevers or 1n-
ju iestothenatural drums. Invisible,
comfortable, always in position. Mu-
sic, conversation, whispers heard dis-
tinct Tites ta TRCOX, Ka3

B [way, cor, lith St \'ew Ym'k for
| iltustrated boak of pruafy F.
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