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Important to all Applwams for Engineer's Lluma
A New Revised and Enlarged Edition of |

EDWARDS’ EXAMINATION
QUESTIUNS AND ANSWERS

JUST READY.,

Edwards’ 900 Fxamination Questions and_Anaw:
Engineers and Firemen (Stationary and Mn.rlne) who
desgire to obtain a U. 8. Government or State License.
By Emory Edwsrds, Marine and Mechanical Engineer.

A New, Revised and Enlarged Edition, 26 pages. Full
bauﬂ.d in pocketbook form, leather, pilt adau. Price #1050,

I.L.fmn pouwoemanvuddﬂssm he whoxld,

E!' A circular chowmq in full the very elaborate inder
to this impovtant book will be sent freeof postage to any
one who will apply.

BY THE SAME AUTHOR.

The Practical Stenm Enxineer’s Gulde in the

ruction, n-wﬂe\;;len .Amerioen
POrtnhle, snd Btanm Bteam
Pumps, Olters, Injectors, Governors, Ilndl
tons and Rings, oty Valves and Steam G
the Use of Fi
Emory Ed
Price

TEN’I‘H THOUSAND.

The American Steum Engineer, Theoretical
and Practical; with Exx;l:;g)les of the Latest and Most
Approved Amer can Practice in the Design and Con-
struction o Engines and Boilers of Hver, ]{ :
scription. For the Use of Engineers, Mnchinlsts, mler
Makers, and Students. By ory Edwards. M
engravings. 12mo, 419 pages. Price............... 82.5

Meodern American Mnrhne Engines, Boilers,
and Screw Propellers. TheirD eslgn and Construe-
tion. Bhowmg the Present Practice the most Em-

ent and Marine Engine Bnllders in the
United Btetes. By Emory Edwards, Illustrated by 30
large and elaborate plates. 4to. Ce.ererenn.... B30

The American Marine En ineer, Theoretical
and Practical; with Examples o e Latest end Most
Approved Marine Practice. Forthe Use of Mari
nears and Students. By Emory Edwards. 85
Ba 0. 435 pages.
aEpchism of the Mnrine Stenm Enzme.
Fortg & 0f Engineers, Fir d Mechan I.os. I
cal Work for Prsotical h{en. Iun.sm-ned B,
engrsving including Examples of the Most M
gines. i‘lﬂ.‘h edition, thurom, gﬁy revised, withsri:%:l);

e En-
v.

new matter. 12mo, 414 pages. Frica .............. ‘2.
Meodern American Locomotive Engines. Their

Design, Construction and mmaﬁ‘?em ﬁlnstmted b

78 engravings. 12mo, 383 pages. Price............. 8:2.0

I The above or any of our Books smtby'maa,!ru
postage. at the publication Prices, to any address in the 1oyl

§F Mustrated circulars, showing full tables of contents
of all af the above valuable booka wal be sent free to anyone
n any part.ofthe world who will send hig address.

I Our New and Revised catalogue of Practical .
Sc(mttﬂc Baoks 88 , 8vo, as well a-!fow' other cata-
he whole covering every brmnch of

logues and rc‘Ma’m
Sctence applied to the Arts, sent fres a Mﬂra& 03‘
gfrw one any part of the world who

€83,

HENRY CAREY BAIRD & CO.
INDUSTR 1AL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnat Sts Philadelphia, Pa., U. S, A.

THE SIMPLEX TYPEWRITER
QUARANTEED
dosehfxogdwork

ma&mptuwwm,awmsum,uurm.

Cntulonnes ‘Wanted.—Messrs. S8egrove & Lord, Me-
anical Englneers of Retalhule , Guatemals, Cen-
tral Amerlca, solicit catalogues, prlces, and discounts

from American msnufmturers
Boilers, Water Whee eotri Elnnte Sad Howar

Transmission, Sugar md Coﬂee M.sc

RRKRNSRS &

menta, Improved farmin
#0060 'acre. Addrens W.

NOWVW READY!

the COMING
Etat.e Buy 41} acrea
[ Insmll-
g-!.sndrent.s !or!roms& to
BRACH, Bridgeport. Oonn

Fourteenth Edition of

Experimental Science

BEVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

The unprecedented sale of this work shows conclu-
sively that it 1s the book of the age stu-
dents, experimenters, and all others who desiraa genenl,.
knowiedge of Physics or Natural Philosoph

In the new matter contained in the lsst on will be
found the Sclentlﬂc Use of the Phonograph, the curious
optical illusion known as the Anorthouooga. together
with other new and mterestlng Optical 1llusions, the
Optioa! Prolection of (}pmgl Ohjects, new ex ments
in Projection, Iridescent l.ssu, some points in Photo-

phy, includlng Hand Cam Cane Cameras, etc.;

¥etems of Electrical Dmtrlhntionil]!lect.rical Ore Find-
er, Elect; gﬁl Rsotck;r, ;L‘hlalctrlc im?dﬂ' owﬁt?l G?lo; .
Lantern 8lides, Study of the Stars, a great deal o
other new matfer which will prove of interest to scien-

titlc
bstantially and beautifall
bounlc)lag;:'lee lncloth,by mml.s .&alf oroc%o,‘
E¥ Send for ulustrated circwlar.
MUNN & CO., Publishers,

Office of the SCIENTIFIC' AMERICAN,
361 BROADWAY, NEW YORK.

i1 el'B.

Kcientific

aducated

iug case 16 pounds.

% THE * MUNSON * TYPEWRITER. BK

This machine is an “evolution,” the outgrowth of expeﬂmg
best results of scientific work. m rinciples aﬁnm at onoe To
mochanic. Co
Enaily oueruted, wit.h U

INTERCHANGEABLE STEEL TYPE WHEEL,

durable and easily kept in order. 30 ke: ,mchemm Welght, with
Bpec(:lt wheels for di o eﬂ; 2 Jor c%r to

% % THE MUNSON TYPEWRITEB 00,

Auerican,

kBt =mm t
f mrent Ku! ..rd"“ '

* *
162 S. La Salle Street, Chicago, 11, U. 8. A,

TURNER ROTARY ENGINE
combines the uses of

1. An Air Compressor. Deliversair at 3)lhs.ina
b and to any extent by compounding.

2. . A‘liAll‘ Motor. lid piston moving in a rotuy
ac]

3. Vacnnm Pump. Keeping the gaugeat 28 inches,
a steady pull. ping the gaug ’
4. Water Pump. Is asuction andforce pump.
5. Water Wotor. Can be used simzltanzously as a
s" ettt Worxad by band; larger by st
orke: an er by stoum, water.slr
belt power. No VMF Tem or M
Made b¥ Turner Machine Co,, New
facturers 6f the Turper Puinting Machine which
the intertor of the bnildmus at the World’s Colum~
bian Exposition.
BRNER & CAFFIN,

N R e e 3
- A a eokson Par) .
fH or above in everk)'rcst:tl:z?o

Agents an.e
$5 10 §15 ner dor e
I.IOHTIIHI PI.ATER

ainted

new, on all kinds of metal

with gold, siiver or nickel.
No experience. No capital.
Every house has goods need-
ing plating. Wholesale to
. Write for circu-
E DELND &

lumbufl O.

FRUIT EVAPORATUH

”
he Gran er. For tomll se. Ghm»pestmthe
Enstern Mfg, Co., m Sonth t,, Pﬁo’lu., Pa.

Wa only ch, 4B forthls bean-
IioEtrament. Be { 3“ for ¥REE !llus-
catalogue NFE. O Chlenge-

ol MAGIC LANTERNS
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PUBLIC WORKS DEPARTMEHT
CAIRO, EBYPT.

Several applications having been made for the estab-
lishment and working of tramway lines in the City of
Cairo and its envlrons. this Minlstry decided to author-
1ze the la. vg Of ti e lines and branches indicated in
Art. I. o e Act of Concesslon

Oﬂers wll] theretore be received at this Ministry up to
noon on the 1st February, 1804,

Persons tendering for the construction of these lines -
must indicate the width, the dimensions, and all other ;
dispositions of the line and the rolling stock, as well as

* Qisbert Kapp.

the amount of annual compensation to be paid to Gov- .

ernment.
The fare per maximum trip (given in Art. 13 of the -
tAhct oﬂfe Concession) to be charged is also to be stated in
e 0
Coples ‘of the Act of Concession will be forwarded to

those who ly for them by letter, addressed to the
Hlnister of Pu Iic Worka.

tgyp ian Govemment reserve to themselves the
rlght o

lectinf éxtlng whichever offer they
€T, Or even O not aocepting any offer, whatever its
i‘ses may be.

F:bALL.

QWO T Y

SCIENTIFIC EXPERIMENTS. — DE-

scrlption of some simple and easily performed scientific .
ntd. Foucault’s pendulum, exchange of water -

g wlne, the bird in the cage, the five-pointed star, the
sum of the angles of a triangle, surface of the sphere,
with 6 ulnstrstions. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 873. Price 10 cents. To be
had at this office and from all newsdealers.

Price $2.00, postpaid.

AND CHAIN.

duced in this Columbus year.

““Thegroase is & rare production in point of design and -
wwrkmanship. -
8amely finished in plain or oxidized silver finish.

It is made of embossed metal and hand- -

IT HAZ

American Lever Movement, Patent Escapement

and Regulator, Patent Winding and Set-
ting Attachment, requiring no key.

The chain is made of a series of embossed medalions neat~
1y linked together.
Lincoln, Grant, Sherman, and Cleveland are delineated
thereon with dies made by a noted medalist, at large ex-
pense. Made in plain or oxidlzed silver @nish.

Every watch Timed, Tested, and Regulated before leaving
our bands and carefully packed with chain. :

The heads of Col mbus, Washington,

§F" Circulars Fyee.

3 for 85.30. $18.00 per
dozen, by express.

IMPROVED TROLLEY SYSTEM.—DE-
scription of an improved overhead system of electric
traction recently u.dugved by the South Staffordshire
Tramway Company. ith 9 enzruvlmzs. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 886, Price
10 cents. To be had at this office and fmm all newsdeal-
ers. The same number contains a de cription (with 3
lllmtnatlons) t(l’f a Fg;v electr;r- ﬁ,;?nklwny lmét Paris,
also 8 desc! on of 8iemens ske’s electric rallwa

oondult. witg ] illustrauons. 7

STEELYPE FOR TYPEWRITERS

Stencg:i Bteel gwt.gm Rubber and

odel %d xpﬂ'llnemu' \’Vllrk.
nery, Noveltles,

ufactured by special oonbru!L
New York Stencll Wha. 100 Nasssu 51, N.Y

PATTERN MAKER, 1.5 ctAY. N3y,

FUELS AND THEIR USE—A PRESI-
dentia) address before the Bociety of Chemical Industry,
by J. Emerson Reymnolds, M.D., discussing the modern

developments of the fuels coa] peat and petroleum. |

asification of coal. Natural gas. Gasified petroleum.
ontained in BCIENTIFIC AMERICAN SUPPLEMENT,
| No. 868. Price 10 cents, To be had at this ofice and

1 from all newsdeﬂers.

1 LEABLE™

s DEVLN B g
LEHM.H AVE & AR

HOMA
- WOR’[‘HLEY STALL
Kim St., Beston, Mm., have sol?%of’ hls
Patent &.-Ib. Slow Fesd Oaf
$1.60. Examine at World’s Falr anda.\‘, Van
Ness Co., 50 Warren Street, N. Y. Clty.
SMOKELESS POWDER AND MAGA-
zine Rifles.—By L. G. Duff Grant. An interesting pnper
on thevarious smokeiess powdera for military par

now in existence, anfl _the waapona maostly used thar
wu . Contained m SETENTIRC AMEWICAN Surrnr-
Price 10 centa each. To be

'ENT, Nos. ‘3 an¢ 3.
raat this omoe and from all newsdealers.

KEEP TEXN EHBRAD COO
e Torsion Brnlded

F!FH.E

- Adults, 20x28,
Qﬂhiwﬂhmmmhdm'm $3.50. e, (lhl|d‘s,

"" ies & Wells .;E-m&u 18 ?..m%l‘*mm., Pa.
The pm i!(}.l

e to remember
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Lists froe. Over 20000 in
=¥ Canh or timn A(enuwm

VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCHES, ant ELEVATORS

PROVIDENCE, R. I.

Delaney’s Metallic Gaskets
d Flnnx ake everlasti
n ntses t%) la:;_y’s Egﬁ

pnnsion Packings for
steam, water

and ammonia
§ are best and cheapest,
H. J. Delnney & Co.,
Third & Fowler nts.
Mitwaukee, Wis.

Perfect Newspaper File

The Koch Patent File, for preserving Newspapers, Mag-
aziues, and Pamphleis, has been recently lmproved and
price reduced. Bubscritbers to the SCIENTIFIC AMERI-
OAN and SCIENTIFIC AMERICAN SUPPLE MENT can be
an Dlled tor the low price of $1.50 by mall, or $1.25 at the

Cpaier‘ Henvy bo piden: {nacription
“ B(‘IE\I‘I‘"I‘FI FRICAN® in gilt. Neaoomsary for
By reserve the paper. Address

one wbo wishes to
UNN & CO., Publishers SCIENTIFIC AMERICAN

(ELLULOID

(” Ce

MANUFAS L TUPRE

LLULOID LIACQU ERS

[ EARCYAY ST
DRILL CHUCKS.
Forelgn Aae-eie. : Bh. Bour

erte “THE PRATT CHUCK

freo illustrated_estalogue of FoSTL1Y

CHUCK®». show

boilding and drivl
Roux €t Cie., 54 Boulevard du Tempi Pu% Frsnce. E.

1in, Garmany. Selig, 8onnenthal & Co., 85 Q:‘m ctoria Street,

2 U.8. A, for
nmvrm. DRI
e lm only pertect. system ever devised for
Bonnenthnl. Jr Nueu Prom-
London, B. C., England.

oLUMBUS \VATCH'

Thas most Elegant and Useful Souvenir pro-|iss

‘R.R. 7 foldlmz platee.

- and cutting out, with methods of teaching.

X ‘ire Spring Pillow
00l and cleanly. Iscon- -
} " duelve 1o refresh- .

' lating to the construction ann mammement of steam

- gruphy.
R. H. INGERSOLL & BRO., 65 Cortlandt 8t., NEW YORK. : 555 Vo T
—_— . trom the second German edition.
- tions and a coplous index.

-1)ew *Books

'l‘h American R,eml{ Reckoner. A new and
complete assistant for merchants, mechanics and farme
ers. Kor the purpose of showing at aglance the amount

and value of anzeqmmtit.y of merchandise, from a quar-
. ter of a cent to ten dollars, either by weuﬂ:t Or measure.
pages. Pocket 8iZe.........cccoeierniiiiiiiiiana, 23

Iternating Currents of Electricity; their gen-
eraition, measurement, distribution and application. 6
One vol, cloth. 166 pages. 18%...81.0

phalt. Twenty years’ practical exper:ence of
natural asphalt and mneral bitumen. & W. H.
lano. One vol. 73 pages. Illustrated. 1

Design. Practical Designing., A hapdbook on
the preparation of working drawings. b’
@leeson White. Fleganotly bound in cloth.
pages. Protusely illustrated.

Dictionary, Standard Elecn'lcul. By Prof. T.
l(f)}‘:)(zonor Bloane 12mo, clonh pages. 3% illustrat.lons.

allied branches. The definitions cover the meaning and
scope of terms, the électrical conatants of all conduct-
ors and dlelectrlcs, wire gauge tablesand elaborately re-
vised or newly calculated tables of equivalents. The
work aims to be the most complete and reliable ever
published. Synonyms are given aftereachtitie. Cross
references are freely used. Thbe work really constitutes
a cyclopedia of the science. and is an invaluableaddition
to even the smallest of electrical libraries.

Drawing. A mannal of machine drawing and de-
sign. By D. A. Low and A. W. Beers. 375 pages. Illus-
trated. 1693, 8:2.50

Dyeing. A manual of dyeing; for the use of practi-
cal dyers, manufacturers, students, and all interested in
the art of dyeing. By Edmund Knecht, Christopher

awson and Richard Lowenthal. With numerous illus-
trations and specimens of dyed fabrics. 3 v lm 8vo,
cloth. 18983 3.00

The D Its theory. design and mnmufsctum.
By C.C. Hawkins and F. Wallls. ith 190 iifas lona,
520 pages. 1vol, cioth. 18%3............ errreneniees 3.

Dynameo. How to manage the dynamn. A hand-
book for ship eng!neers, electric light engineers and

electroplaters. ¥ 8. R. Bottone. 12mo, cloth.

ages. 1888 .........c.ceiiiiinen ceseetscccsccnnnans
Electricity and Mngnetism. A popular introdoc-
tion. By 8.R. Buttone. 1vol, lzmo. pages. llus.
trated. Londom, 1898...........c.cceeeiiiiiiniiiiaens 3

Forest Planting. A treatise onthecare of timber
lands and the restoration oi' denuded woodlands on
i)zlmne and mountains. By H.N. Jarchow. Illustrated.

mo, cloth. zn pages. 1893 50

Foundallons. A practical treatise on tonndatlons.

explalnlng fully the principles involved.
Patto 1, 8v0 402 pages. 22 foldlng :lates

Irrlwntion o
Herbert M.

Manuai of irrigation engineering. By
ilsun. One vol. 8vo, clot h. 361_pages,
Dlustrated. 1898..........cceeeeens PR 81,00

Lime. A manualon lime and_cement, their treat-
ment and use in construction. By A. H. Hesth One
vol. 12mo, cloth. 215 pages. 1893... 82.50

Liquors and Preserves, The manutaotnre of,
Translated from the French of J. DeBrevans. With 65
illustratlons. 19 tables. 200 a es. 0, clothA

Locomotive Catechism. Containing nearly 1,sno
- questions and answers concerbing designi and éon-
structing, repairing and running various kinds of looco=
" motive engines. Intended as examination questions
and to post and remind the englng runner, ﬂremsn. or
learner. By Robert Grimsbaw. e r.h.
rsges. 178 tllustrations. Containing 1?—
1
82.

o1, with large ol late, of the tnmons en ine
909, Tecently bui 0§ Dperated by the N. ¥ cg
Metal-Plate Work, Its patternsand their eome-

try ; also notes on metals and rules in mensuration. By
C. Ir. Millis, Second edivion enlarged. 317 Jaszs
1893 ..... ...8$3.50

Munjicipal Improvemenu. A mavrual of the
methods, mﬂity and cost of lpnbllo 1mprovunents, for
the municipal officer, Qoodhue. 12mo, cloth.
18%. . 33 50

............... Ry R P P R PR

hkn‘ttlnn
beth Rosevear. With oriﬁ_ﬂal {llustrations and section.
al diagrams. 460 pages. 73

Photography. Pra
A short guide
hotographic processes

Needlework. A text-book of needlework,

c-eeee sees .

ctical pocket-book of photo=
0 the practice of all the usual
for professionalsan d amatears.
nalated by E. C. Conrad, W.C.8.,
With many ‘illustra-
pages. Cloth..... €$1.00

Publlc Health. A treatise onpublic health and its
application in different, European countries. By Albert
Palmberg and Arthur Newsbolme. One vol. E£va,aloth.
182 illustrations. 5639 pages. 1833................ .. a5,

Pumping Mnchinery.

A practical handbook re-

. and power &!l ping machines. By W. M. Barr. With
-upwardof engravings. covering ever: essenti?’ de-
tail in pump construction. 447 pages. Cloth. 1898.$3.00

&

to Know the Wild Flowers. A Gifde to
the nmes. hauuts, and habits of our commoty Wild
Flowers. Ry Mrs. Wm. Starr Dana. Illustrated by
Msrlon Batterlee. Containing descriptions of more than
400 flowers, with 100 illustrations. 298 pages, square 12mo,
cloth. By mall, postpaid $1.50

Soap Manufactnre. A ractical treatise on the
abrieation of hard and soft soaps, and analytical

methods for the determlnstlon of their chemical com-
One vol cloth,

sition. By W. L. Gadd.
138

lustrated.

Sound and Mnsic, By Bev . A, Zahm, C.8.C.,
Professor of Physics in the Unlversltyof Nom‘)alg%
pages. Illustrated.

Star Maps and l.Lnminous Stars. A method tor
quickly learningthe names and positions of the constel-
Intions, the movements of the plunets, etc. By R.A.
Proct,or a.nd A. E. Beach. One quarto vol cloth.
1893 . ..83.50

Street Railway Motors, With descrlptlons and
cost of plants, and operation of the varipus syst,ems in
use or proposed_for motive power on street rnllwsys.
l'g erman Haupt. One vol. cloth. sp
1803. ...l R 2 -1/

'l‘ le hone Lines and their l‘ronertles. B
v Hopek ns. 5 l’i:- es. Dlustrated. Lon on’.

...................... TIITIRTI. 2 1

The Great_Barrier Reef of Ansn-alla; Its
Products and Potentialities. Containing an account,
with coplous lored and Photogmaphle Mustrations
the latter heére produced for the first time), of the
ral and Coral Reefs, Pearl and Pearl-Sbell, Bhche-da-
Mer, other Fishing Industries, and the Marine Fauna of
the 'Anstrallan Greai Barrier Region. aville
Kent. 18 Chromo %tes in Photomezso-
type. Super-Royal 4to. Cloth. ndon, musso 00

Pelegranhic (‘onnectlono.

recent
By C ar]ea Thorn

methods in %\nﬁl plex Telegraphy
and Willis Jones One oblong volume, (.‘.kg . 09
, 20 plates colored....... veescnsccasseerrni= -« 1. 50

PRER.

Our entirely new Catalogue of Scientiﬂc aod Techni-
cal Books, containing over 3.000 and embracing
more than ifferent subjects, with "Authors’ Index,
will be mailed free on application to any address in
the world. Address

MUNN & cCoO.,

Publishers of the “Scientific ‘American,”
361 Bromdway, New York.
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