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RECENTLY PUBLISHED.

OSBORN. A Practical Manual of Minerals, Mines
and Mining; Suggestions as to Localities and Associa-
tions of the Useful Minerals; Qualitative and Quanti-
tative Analysis; Mining, et,c, by Prof. H. 8. Osborn,
LLD.. illustrated by 171 engravings. Second ednlon.
Revesed and enlarged. 393 pages, 8vo, price. ...84.5

DAVIS. A Practical Treatise on the Manufacture of
Brick, Tiles and Terra Cotta, by Chas. ThomasDavis,
Third edition. Revised and in great part rewritten.
261 engravings, 662 pages, 8V0, PTiCe................ £5.00

BRANNT. Petroleum: its History, Origin, Occur-
rence, Production, Physical and Chemical Constitution,
Technology, Examination and Uses; together with the
Occurrence and Uses of Natural Gas. Edited chiefly
from the German of Pro: oeffer and Dr. Veith, by
William 7T Brannt. Illustrated by 3 plates and 284 en-
gravings, 743 pages, 8v0, price....... ..... ........ R7.50

ROSE The Complete Practical Machinist, by Joshua
Rose. Illustrated by 345 engravings. 19th edition.
Greatly enlarged, PriCe..... . ieceieiiiiiininianenns $2.50

EDWARDS’ 90 Examination Questions and Answers
for Engineers and Firemen, Stationary and Marine, who
desire to obtain a U. S Government or State License,
by Emory Edwards, M.E. Third edition, full bound
POCKEtbOOK TOTI, PriCe......cccviivrniaiiereneanans 81=5d

§¥~ The above or any of our Books sent by mail, free of
post,adae. at the publication prices, to any address in the

0¥ Illustrated circulars. showing full tables of conlents
of all of the above valuable books, will be sent free to any
one in any part of the world who will send his address.

¢¥F Our New and Revised catalogue of Practical and
Scientific Books, 91 pages, 8vo, as well as our other cata-
logues and cwculars, the whole covering every branch of
Science applied to the Arts, sent free and free of postage to
a‘rig one im any part of the world who will fwrnish his
address.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS
%10 Walnut St., Philadelphia, Pa., U. S. A.

Now ready. Plate and India paper (Sheet Demy).
The Cathedrals of England and Wales.

Library Edition (limited to 250 copies), containing 62
Plates (Views and Plans), with descriptive letterpress,
republiched from The Builder, revised and partly re-
written. Unbound (in portfolio), 3l. 13s. 6d., American
price, $2940; bound (whole buckram). 41.48., American

rlce, $33.60. “ Thedrawings are certainly very beauti-

"—The Times. ** A very attractive publication.”’—
Mm‘mnq Post. ** A noble volume.”—Pall Mall Gazette.
‘A most interesting and useful work.”—Guardian.
Address Publisher of The Builder, 46 Catherine Street,
London, W. C, England.

HOW DID IT GAIN THE NAME OF

in 1892; they now own 33.

“The [;ight Running ][)ensmore” ?
Because, in actual operation, owing to the compound leverage, the fingers in striking

the keys GRADUALLY, INSTEAD OF SUDDENLY, overcome the inertia of the typebars.

This principle is made exceedingly clear by illustrations in our free pamphlet. . . .

Adopted by the U. S. War Department in 1893. Government contract renewed in 1394, Sugplied Densmores to
the Government Land Offices throughout the U. 8. in 18%. First Densmore purchased by the Carnegie Steel Co.

DENSMORE TYPEWRITER CO., 316 Broadway, New York.

PUMPS For COMPRESSING
OXYGEN & HYDROGEN
GASES into CYLINDERS

BY HAND POWER. PRICE % 15.00
SENDFOR CATALOGUE N22 TO
CHAS. BESELER,
218 CENTRE ST, NEW YORK.

ARMS & LEGCS

WITH RUBBER HANDS & FEET.
The Most Natural, Comfortable and
Durable. Over 16,000 in use.
New Patents and Important Improve-
ment. U. S. Gov’t Manufacturer,

INustrated book of 430 pages and for~
mula for measuring sent free.
GF™ See illustrated articlein Scl. AM.

of August 3, 1895.

A. A. MARKS, 701 Broadway, NEW YORK CITY,

THE TIN PLATE INDUSTRY IN THE
United States.—An interesting paper, showing the ex-
traordinary development of the tin plate industry in
this country, and the serious competition into which it
is now entering with the British industry. With 18 illus-
trations. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, Nos. 1019, 1020, 1021, 1022 and 10‘23.
Price 10 cents each, or 50 cents for the series. To be had
at this office and trom all newsdealers,

NICKEL

81 L1BERTY, 8T., N. Y
35 & 37 S. CANAL S'r.,
CHICAGO.
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BRIGK PURPOSES.

. BF" Send for Prices and Catalogue.
BROOKLYN FIRE BRICK WORKHS.
88 Van Dyke Street, BROOKLYN, N. Y.
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Excursion Rates

To
Atlanta.

On accountof the Atlanta Exposition, the B.& O. RR.
Co. will sell excursion tickets at greatly reduced rates.
Season tickets will be s0ld every day until December
15th, goodreturning until January 7th, 1896. Twenty-day
tickets will be sold every day until December 15th,
good returning for twenty days from date of sale. Ten-
day tickets will be sold Tuesday and Thursday each
week until December 24th, good returning for ten days
from date of sale. The rates from New York will be
$37.25 for season. $29.25 for twenty-day, and $24.00 for
ten-day tickets.

Correspondingly low rates from other points on the
line.

V8u USE GRINDSTONES?

If so, we can supply you. All sizes
mounted and nmmonuted. always
ept in stock. Remember, we make a
specialtyof selecting stones forall 8spe-
cial purposes. ¥ Ask for catalogue.

7§ The CLEVELAND STONE €O,
#=9==— 2d Floor. Wilshire, Cleveland, 0.

NOW READY !

Seventeenth Edition of

Experimental Science |\

®EVISED AND ENLARGED.
120 I’'nges and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
woman.student, teacher, oranyane interested in science.

In the new matter contained in the last, edition will be
found the Scientific Use of the Phonograph. the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical Illusions, the
Optical Projectionof Opague Objects. new e xneriments
in Projectlcn, Iridescent Glass, some pomts in Photo-
g‘rap 3. inciuding Hand Cameras, Cane Cameras, etc.:

ystems of Electrical Distribution, Electrical Ore Find-
er, HRlectrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 182 fine cuts, subsmntmllé and beautifully
bound. Price in cloth, by mail. ¥ alf morocco, $5.

§F Send Jor iiiustrated curcuiar,

MUNN & CO., Publishers,

Office of the SCIENTIFIC AMERICAN,
361 BROUADWAY, NEW YORK.

$26,50. An8 nght 16 C.P. 110 VoIt Dynamo

Not a toyv.but a high grade,
substantial machme, which
we guarantee to do all we
claim for it. We place this
machine on the market at
above low price in order to
introduce our Dynamos and
Motors of larger sizes.

EF™Send for circular No. 26.
£ ROTH BROS. & CO.,

30 to 34 Market St.,
Chicago, I1l., U.S.A.

MESSRS. MUNN & Co, Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention robably i3
gatema.ble by writing to Munn & Co.

ommunications strictly confiden-
tial. A handbook of atents and
bow to obtain them sen

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer-
ican. This splendid weekly paper
elegantly illustrated, has the largest

circulation of any scientific work.
$3 a year. Specemen copies free.
Address MUNN
New York, 361 Broadway-

and Bortlers' Machinery, ILTER
Mra. Co., 89 Clinton Street, Mllwaukee, Wisa.

00 700 AGALN !

At a recent test by the Solvay Process Co. of Syracuse,
N. Y., of eleven different pipe coverings,

OUR COVERING

gave by far the best results, ahom 8 saving in a
Yyear of over $158 on 60 feet of 8in. pipe at1001bs. pressure.

New York Fire Proof Covering Co., 121 Liberty St., N.Y.

THE “‘ROUND BOX”
TYPEWRITER RIBBONS

M. & M. CARBON PAPERS.

Give perfect satisfaction when
othersfail. Used by nearly all United
States Government Departments.

Samples Free upon application.
MITTAG & VOLGER,
Manufacturers for the Trade,
Cor. Park & R.R. Aves., Park Ridge, N. J.

THE ORNAMENTAL IRON INDUS-
try.—Description of the method of manufacturing
wrought iron into ornamental and artistic forms, With
9illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 1020. Price 10 cents. To be had
at this office and from all newsdealers.

"DIETZ" TUBUlAH DHWING LAMP.

Pmcticab]e and
amp evermade.

| § ves a cleat whxte )it
I ']l‘ );)oks like & looomotfve head
1
IT throws all the %(lﬁht straight
ahead from 200 to 300 feet.
burns kerosene.
§F~ Send for Book.

R.E, Diet= Co.
77 Laight Street,

MACHINES. Corlias Engines. Brewers'
THE V

New York.

Electncal Siae Mochanical Model Work.

M. 8ANGER, 116 Liberty Street, New York.

sWELL DRILLS

awarded Highest Medal at the World’s Fair.
All latest improvements. Catalogue free.

F. C. AUSTIN MFG. CO., CHICAGO, ILL.

WATER MOTOR

GAS ENGINES & VENTILATING FANS

The best Momr in 1he world ior driving all kinds of
ight ne invaluable

for blowing chunh OTZANS, running priniing pres

caﬂ'?e mi}la ventilating fans, ice cream freezers, meas

PE WHEEL 8. MODELS & EXPERIMENTAL WORK. BMALL WACHINERY
NOVELTIES B ETC. NEW YORK STENCIL WORKS 100 NASSAU 8T N.V.
Amps. 2.00

@l
G ALTERYE | % Size 11-16"x2 34"

The CAPO-FARAD is the smallest Battery of ite
power ever made. Requires neither care nor attention,
Not affected g chimate. Alwaysready, and mails undeil
a 2c. stamp. %$1.15 each, by mail.

JAS. J. PEARSON, 27 Thames Street, New York, U. S. A,

Volts 1.25

water oompemies everywhere. Address for circular,

g ete. In use tbe world over, and recommended
By ckus Water Motor Co., Newark, N. J,, U.5.A,

Our New 50c. Telephone

Entirely new and original., The receivers
of this Outfit are so constructed that they

Specimen pages, etc.,

Webstel”s senton applicaton.
International
Successorof the Di&ionary

**Unabridged.”

BECAUSE
Itis easy tofind the word
wnnted.

Words ngen their cor-X
rectalphabet cal places,each
one beginning a paragraph. @

pronunciation.

The pronunciation is shown by the ordinary dia-
critically marked letters used in the schoolbooks.

It is easy to trace the growth of a word.

¢ Theetymologies arefull,andthe different mean-g
ings are given in the orderof their development.X

licit, and full.and .
paragraph.

The definitions are clear, ex
each is contained in a separaf

ARTiFiciAL Lives.e

10 W.9 5T. KANSAS CITY MO.

Qutit. Ce ,‘
tions for nsing. Sent by exprass on me.pt of 50¢ or by mail for Se. extra,

R. H. INGERSOLL & llll. ©65 CORTLANDT ST, N. Y. CITY,
t ¥$¥*¥*¥l#!*$i¥i¥¥*¥*

CTRICIANS ::txe:

Linemen,
— M"tormen
%Dynamo Tenders.Etc. Need 1hisBook. Tab PoCKET "’
‘Wonderfully complete; clear as
daylight. Written bytwopmm »
inent, clever electricians; even
bcgmners understand from the *
start, Invaluablestreet railroad
points, unique tables on W:re,¥
etc., Covers all the grounad better ¥
| Jand more ful]{ than high priced =
llustrations from
. “The Practical Appli- &
cation of Dynamo Electric *
chinery” is the electrician’sguid-
ing star; will help him out oi*
many a difficulty. PWiil elear up K
knotty problems and Suve fts 3¢
Coat Dally. Get one without delay *
A [ Ts ﬂnd it the best money-
maker ont.  Frice, gold atam *

AIRD & LEE, PUBS., 263C VIABA HAVE.» CHICAQ
PRI R L Dl e

«~_DEAFNESS

and HEAD NOISES relieved by using

Wilson’s Common Sense Ear Drums.

New scientific invention, entirely different
in construction from all other devices. Assist the deaf
when all other devices fail, and where medical skill bas
given no relief. 3afe, comfortable, ana invisible; no
wire_or string attachment. \\ rite for pam
WILSON KAt DRUM MANU

Louisville Trust Co. Buildln Louisvill

¥F Mention this paper. ﬁmaﬂway,

MACHINERY.

—OY WA PAODES AND ARV

FHCR ORI KR IA O824

Drum in position.

Ky.,
ew York

Chain

& Send for late Catalogue "0

BELTING of Various Styles, ELEVATORS, CONVEYORS,

COAL MINING nand HANDLING MACHINERY.
The JEFFREY MANUFACTURING CO., COLUMBUS, O.

Branches: CHICAGO—NEW YORK.

© 1895 SCIENTIFIC AMERICAN, INC.

MECHANICAL DRAWING £z

Mechanics, 8 team Engmeenng. E]ectrlcetye

Architecture, R. R.and Bridge ineerin

Plumbing, Heating, Mining, %:nglnﬁx Brangl

es, nd for free circular, stating sub]ec

wish to study or your trade,

Correspondence School of Industrial
Sciences, SCRANTON. PA.

ABLISHED 1

THE DEF]ANCE MACH!NE WORKS
Beniy-o7 DEFIANCE,OHI0,US.A.
MANUFACTURERS OF SPECIAL
WO00D WORKING MACHINERY
FOR HUB,SPOKE, WHEEL ,BEND-

HANDLE & BARREL-HOOP FACTORIES,
LARGEST LINE IN THE WORLD
SATISFACTION GUARANTEED.

for use In thearts, Killing Insects
in Gmln Killin ﬂurruwina' n-
1mals, e Manufactured
. 1. 'l‘,\} LOR, Clovehmd Omo

Durable—Easily Annlled
= This rooﬁniz is manufactured
from natural Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posure to the weather as coal-
tar roofings do.  §& Send for
s~ Jreesampleof roof 12 yearsold,
5 with circular and price list to

2 \VARRE!\ CHEMILAL
& ME'G. CO.,
=3 Fulton Street,
New Yorl, U. S. A,

CAUSE OF LUMINOSITY IN THE

Flanies of the Hydrocarbon Gases.—By Prof. Vivian B.
Lewes. An immortant paper in which the author en-
deavors to show that the luminosity of hydrocarbon
flames is due to the localization of the heat of formation
of acetylene in the carbonand hydrogen produced by its
decomposition, and the cause of such localizatiun. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos.
1012 and 1013. Pricel( cents each. To be had at
this office and from all newsdealers.

==
Automatic Knife Grinder.

BI-SULPHID
OF GARBON

SPECIAL FACILITIES FOR THE .

HEAVIEST CLASS OF WORK

BALTIMORE. MD.

VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCAES, and ELEVATORS

PROVIDENCE, R. I.
OPENING OF THE NORTH SEA CANAL.

—Brief description of vne of the most important engi-
neering works of the nineteenth century. inaugurated
June 20, 1845. With 6 illustrations. Contained in_ ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 1020, Price
10 cents. To be had at this office’ and from ail news-
dealers.

An article on the same canal is contained in SUPPLE-
MENT No. 1021.

— thg pverirgu’sm uu-ma
Cool n .
|

enn’t. hm No ot!or
fuel. Fits any kind.of mve. J

wanted, either W?JO‘, ood

One ssmtwnill 17
W.!.BFVEI!“'GE

in one town.

nlt!muhe. Md.
¥. Hiscox only , 853 Br’dway, N. Y. Send for book of proof
STRUC!uRAL IRON WORK & c. SAMPLES AND
tive position of theine among other stimulants and the
theinism. Effects of tea on the nervous system. (om-
10 cents. To be had at this office and from all news-

NESS & HEAD NOISES CURED
b ym ylaviafbleTubular Ear Cushions. Whispers heardl.
Warranted to help more cases than all similar devic.s
ERRILITE COMPOUND
ft AlN
1P o PRICES ON APPLICATION
TEA AND ITS EFFECTS.—BY JAMES
physiological actions that it is capable of exertims.
arative actions of theine and caffeine. Contained in
dealers.

bined. Hel 1 S
combine elp earn ag glasses doeyes, oldbg'FREE
szerAazfaRTl NClrol A ors
EAGLE PAINT avARNISH WORKS PlTTSBURG Pa.
Wood, M_D. An interesting paper discussing the rela-
Analysis of the tea leaf, Analysis of symptoms in
CIENTIFIC AMERICAN SUPPLEMENT. No. 1011. Price

A series of twelve elegantly printed Mars of the
Heavens, one for every month in the year. Specially
prepared for use in North America. With descriptions
accompanying each map, giving the names of the prin-
cipal stars and constellations, showing their relative
positions at given hours and days of the month.

A most beautiful and convenient work, specially
adapted for the use of those who desire to acquire
a general knowledge of the starry realms.

To which is added a description of the method of
preparing and using artificial luminous stars as an aid
in fixing in the mind the names and places of the
various stars and constellations. by Alfred E. Beach.

Altogether this is one of the most popular, useful
and valuable works of the kind ever published.

One quarto volume, elegantly bound in cloth. Price
%:2.50, postpaid.

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