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Im1J(J'rl.ant to aU Applicants. for En(1Inur'8 � 

A New Revised and Enlarged E�itlon of 
EDWARDS' EXAMINATION 

QUESTIONS AND ANSWERS 
JUST READY. 

Edward.' 900 Examination Question. and Aruwers for 
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By Emory Edward., Marine and Mechanical En8iDeer. 
.A New, Revised and Enlarged Edition, � pa!/fs. li'ull 

��u!'r!':�������;:� �es�e tI,oo, 
a:r .A c""'ular B� m juU the very elaborate InIdaJ: �:� �� book wUL b. sent jreeoj poetage to anll 

BY THE SAKE AVTHOB. 
The Practical Steam Engineer'. Gnlde In the 
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Pumps, iOllers, Injectors, Governo� Indicator., Pis­tons and Rings, Safety Valves and steam Ganges. For 
ll:::

o�se:Jtt��ee'fig�=�d S��:ers.�l. 
Price................ . .................. . .......... �� .�O 

TENTH THOUSAND. 
The American Steam Engineer. Theoretical 

and Practical; with Examples of the Latest and Most 
Approved AmerIcan Practice In the De.lgn and Con­
struction of Steam 1iln8Ine. and Boilfrs of Every De­
scription. For the Use of Erurineers, Machinists. Boiler 
Maliers, and Student.. By "Elmory Edwards. M. E. 'l'1 
engravings. 12mo, 419 pages. Price ............... $�.�O 

Modern Americall Marille Enginell, Boile)·s. 
and I'!crew Propellers. ThelrDe8lgnandConstrue­
Uon. ShOwing the Present Practice of the mo.t Em­
Inent Engineers and lIlarine Enl[lne Builder. In the 
U nited States. By Emory Edwards, Illustrated by 30 
large and elaborate plates. 4to. PrIce ............ $�.OO 
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Approved Marine Practice. For the Use 01 Mar Ine En­
gineers and Students. By Emory Edward •• 86 _v-
lugs. 12mo. 436 JlBKes. PrIce ..................... 82.�0 

A 1;atechism of the Marine Steam Engine. 
�c\i:.Y��k ��tPc!l'�:n.anI'h�=� � 
engraving .. Including Examples of the Most M�ern 
Engines. FIfth edition, thoroughly revised, with much 
new matter. l2mo. 41' JlBKes. PrIce .............. $�.OO 
D�I�"�.!t'�l'dlg::u{tocomo���n:lfl:�� 
'18 engraVings. 12mo, S83 JIBK�ce ............. 8�.0� 

lr The above or anll of <>Ur Booles sent by mail, free oj 
postage. at the publication pri<Jes, to awu addressm the worlil 

a:r lUustrated cWcular .. s� juU tables oj contents 
oj aU oj the above valuable booles. wUL be Bent jree to anvom 
m anll part Of the world who wUL send his a4dr .... 

lr Owr New and Revised catalogut. oj Pf'aeUcal and 
�=�.l:"�::TB�f.!· :'::;Ie��� er;;:�

o
�nc� Be""". applied to the .d rta. Bent jru and free oj postaae to 

anll one m anv part Of thB world. who wiU ;turnish his ad­
Mess. 

HENRY CAREY BAIRD & CO. 
IImU8TRlALPuBLI8llIIB8.BOOXIIBLLBBS& lMPoaTKBS 

810 Walnut I'!t., Pldladelphla. Pilot U. S. A. 

Catalogues Wanted.-Meaars. Segrove &; Lord, Me­
chanlcal1iln8lneers of Retal.hulen, Guatemala. Cen­tral America, .ollclt catalogues, price .. and discounts 

from American manufacturers; especi ally of EngInes. 
Boilers, Water WbeeIs. Electric Plants and Power 
Transm188ion, Sugar and Coll'ee Machinery. 

FO'Urleenth Editio'A of 

Experimental Science 

BEVISED AND ENLARGED. 
120 Pages nnd 110 Superh Cuts added. 

The unprecedented sale of thl ..... ork show. conclu­
tdvelr that it I. the book of the age for tealftJers, stn-
=�I:J::�r:::;:f.\'s �'ka,:l��

e
I!h'ii�o�,:I"! 

a gen
eral. 

In the new matter contsined In the last 30n will be 
found the Scientific Use of the Phonotn'Bph, �e curious 
�ih""Jtg!��:.. �WYn:r:�Y':�;ir�""¥lrns��r:� 
gri!r�!r�����c!?J'nJ1�

b
��� �in�:\,:rlp��� graphy. including Hand Cameras, Cane Cameras, etc.; Systems of Electrical Distrlbntion, Electrical Ore FInd­

er, Electrical Rocker, ElectJ'lc Chimes, How to ColO'r Lantern Slides, Study of the Stars, and a great deal of other new matter whicb will prove of Interest to scien­till" rilad'ers. 
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lrSend jor \Um/;rated circular. 
MUNN & CO.. Publishers, 

OffICe Of the SCIENTIFIC-AMERICAN, 
381 BROADWAY, NEW YORK. 
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* THE "MUNSOI" TYPEWRITER. * 
Tbl. machine i. an .. evoIution," the outgrowth of years of experience_ and the best re.ult. of scientUlc work. Its r,rlnclPles sy� st once ro the 
. edn

���iI;:'�a"ted.I�tr. lfnf::;.:l'�ey' B�::,.r.
act

, 
INTERCHANGEABLE STEEL TYPE WHEEL, 

nrable and easily kept In order. 30 key •• 00 cbaracten. Wellrht, with carry­
tug case, 16 pounds. SpecI&I wheels for dl1ferent iaIlgnages. gena jor 'cWcular to 

* * THE MUNSON TYPEWRITER (lO., * * 
16.� S. La !!Ialle Street. Chicallo. 111., U. 8. A. 

TURNER ROTARY ENIINE 
combines the use. of 1. An Air Compr .. s80r. Delivers air atOOlbs.ln a 

2 .
• 
�

y 11:stwForo�. 
a
'i.�r���� ��.,�I':!rotary track. 

3. Vacnnm Pump. Xeeplug the gange at 28 Incbe., a steady pull. 4. "ate,' Pqmp. Is a snctlon and force pump. �. Water I,. otor. Can be used slmultaneou.ly as a .pump and motor. 
Small8lzeworked by hand; larger by steam, water. air or orc1ln$ry belt )lOwer. No Valves or I'!�rings. Made by Turner Machine C� New York, Manu-

{�:���g:" t�:'tI��£�::.
t
�?ttte ��Id��cb &.'Y�!:� hian ExpoMition. OW.,,'ar on "I'PUcaUon to TURNER &: CAFFIN. I. J. 34-3� Mach'y Hall, Jack80n Park, Chicl1go .  Agent. Wanted for above In .every !!Itate. 

til: .... t15 per dll7. at t8CI ltV • home, lelllns 
L'BHTN'" PLA TER 
&Ildplad·sJeWllry,,..atche8 tableware •• 0. Platea t.he 
aDeR of jewelry good. .. 
Dew, on all kinds of metal 
with gold. sHver or niekel. 
No experience. No capital. 
Every house h .. goods need­

Ing plating. Wbolesale to 
agental6. Wrlteforcircu. B. E. DELNO .. 

fJol ....... o. 

FRUIT EVAPORATOR "The Gran�er " FOr fam1
�

.use. OhetJ.pestmthe 
• market. � &; Circular Eastern !llfg. 0., & Sonth h t" p'.!fla., Pat 

PUBLIC WORKS DEPARTMENT, 
CAIRO, EIYPT. 

Several apflcatlons hsvlng been made for the estah-
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Oilers will therefore be received at tbl. MInistry up to 
n
W�n��!�����>t>�:�h�s:;n.truction of tbe.e lines 

mu.t Indicate tbe wldtb, the dlmen.lon., and all otber 
dispositions of the line and tbe rOlling .tock. as well as 
tbe amount of annual com)IenBation to be paId to Gov­
ernment. 

Tbe fare per maximum trip (given In Art. 13 of tbe 
A.ct of Conce •• lon) to be cbarged I. also to be .tated In 
the oll'er. 

Cople. of tbe Act of Conce88lon will be forwarded to 
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c "Wo;::.m by letter, addressed to tbe 
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preferl�! even ;;tnot accepflng any OlJer, whatever Its 
advanwoges may be. 

SCIENTIFIC EXPERIMENTS. - D E-
scription of some 81mple and easily performed .clentlfic 
eXPeriments. Foucault'. pendulum, exchange of water 
ana wine, the bird In the cage, tbe five-pointed star, the 
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CAN SUPPLBMENT, No. �'�. PrIce 10 cents. To be 
had at tbl. ofIlce and from all n�wsdealers. 

��MBUS \VATCH 

AND CHAIN. 
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llllI,pa"es. Pocket size...... ......................... 23 
.lternaUng Currents of Electricity; thelr gen-
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Aspha�t. Twenty years' practical experience ot 
r..a:g.rab::�h,,'�
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Desig... Practical Deslaninll'. A baodbook on 
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page.. Profu.ely ilIu.trated. 1893 ................. 2.�0 
Dictionary, Standard EleetrIcal. By Prof. T. 

O'C'onor Sloane. 12mo, clOth. 6:u pages. 3liO iIlu.tratlons. 
1892 ....... . .. ....... ... .... ....... . ..... ... ............. 3.00 

A new dictionary of terms in e1ectrical science and 
sl1ied branches. The definitions cover the meaning and 
.cope of t.ermtf. tbe electrical constants of all conduct­
ors and dielectriCS, wire !il'Ruge tablesand elaborately re­
v1.ed or newly calculated t.ables of equivalents. The 
wO'rk aimB to be the mO'st complete and reliable ever 
publi.bed. Synonym. are given after each title. Cro .. 
reference. are freely u.ed. Tbe work really con.titute. 
"cyclopedia of tbe .cience. and is an Invaluable addition 
to even tbe smallest of electricaillbrarie •. 

Drawinll'. A mannal of machine drawing and.de­
silln. By D. A. Low and A. W. Beer.. 375 page.. Illus-
trated. 1S93 .. ..................... .................. 8�.�0 

Dyeing. A manual of dyeing; for the nse of practl-
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aW80n and 'tIichard Lowenthal. Witb numerous Illus­
tration. and .peclmens of dyed fabriCS. 3 vol.. 8vo. 
clotb. 1893 .................... ................. ..... 1�.00 

Rn.
e
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s
Wl4'l� 'Wfu:/BCtg�:: � page.. 1 vol, cloth. 1893 ........................ T3.00 

Dynamo. How to manage the dynamo. A hand­
book for ship emrlneers, electric light engineers and 
electro platers. By S. R. Bottone. 12mo, clotb. 83 
pages. 1893 . ................. ,......................... 60 
ti!J.
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trated. London. 1898. ................................ "3 
Forest Plantinll. A treatl.e on thecare of timber 

lands and the restoration of denuded woodland. on 
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Poandatl':n.. A practical treati.e on fonndatlon •• 
eXPlalnlnl} fully tbe principle. involved. By W. M. 
�

t
.��: .... ��. ��7 .. ���' ... � .. ����: . .. � .�?��I.�� .• lt�&2t 

Irrhl'ation .  Manual of Irrigation engineering. By 
IMi.����e� ��.��: .. ��� .. ;.��' .. ��?:. �.I�.�� .. ��.r.'fl'&, 

Lime. A manual on lime and cement, tbeir treat­
ment and use In construction. By A. H. Heatb. One 
voL 12mo, cloth. 215 page.. 1893 ................. '2.30 

Liquor. and Pre.erves. Tbe mannfactnre of. 
Translated from tbe Frencb of J. DeBrevsn.. With 65 

...... _ mustratlons. 19 table.. 200 a e.. l2lno, cloth-.u. most Elegant aDd Useful Souvemr pro- 1893 ................................ .................... 83.0� 
duced in ibis Oolumbus year. Locomotive CatechiMm . Containing nearly 1,1m 

-�.., t.-a rare production in point ot design and �t�:���r:, :enp�i:::ll
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wmtmanship. It I. made of embossed metal and band- motive engine.. Intended a. examination que.tlons 
and to' post and remind the engine runner, fireman. or �Y 1lnIahed In plain or oxidized sllver1lnlsh. learner. Br Robert Gi'lmsbaw. One v..,l. clotb. 862 

IT llAl! page.. 178 il1u.tral iono. Containing al!!o full descrip. 
American Lever Movement, Plltent E.capement tlon, wltb llU"Ile fold� plate. of the famons engine No. 

aad Regulator. Patent Winding and Set- rf'Il���l!I:��t.Fe.. r�.�.���.��.�:�:.�:.,:.-ot 
liag Attachment, requlrlng no key. 

The cbaln i8 made of a series of embossed medallon. neat­
IJ linked togetber. Tbe heads of Col mbus, Washington, 
LIncoln, Grant, Shennan, and Cleveland are delineated 
thereon with dIes made by a noted medalist, at large ex­
peDIte. Made In plain or oxldlzed silver 1InIsh. 

Metal-Plate Work. It. pattem.and their eome­
try ir al.o notes 00 metals and rules In mensnratlon. By 
� .: .. ��I���: ... ��.��� .. ����?� .. �����: ... �.� 

Municipal Improvement&. A manual of the 
methods. utility and cost of jUbliC Improvement., for 
1�����?�����: .. ��.�: .. :;.�.����?: .. ��.�?A'li Every watch 7'Imed, Tested. and Rtgulattd before leaving 

our hands, and caretnJly packed with chain. an �"c��A';,���t·w1th�ei�� °tf 'i=\:'I'ri�:
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IF' Owcular. � ... 
Price ".00. poatpaid. 3 for 83.38. 818.00 per 

dozeD. by express. Photographv. Praciical pocket-book of pboto­
grapby. A sliort guide to the practice of all the u.ual 

R. H. INCERSOLL 4 BRO., 
IMPROVED TROLLEY SYSTEM.-DE-
scription of an Improved overhead system of electric 
tg.:'��'iy"l��:'�!n;?O�?& �Ye��;;'.:'l���� �����[:�Ir: SCIENTIFIC AMERICAN SUPPLEMENT. No. ��6. PrIce 10 ceot.. To pe had at this office and from all new.deal­ers. The same number contain. a de crlption (with 2 illustration.) of a new electric tramway at Pari.. and 
:;:'�d���n:tJ�3"o!:�:[g::s &; Halske'. electric rallway 

STEEL TYPE FOR "PEWRITERS 
s�:� Steel �eer.: �b�to.lIIld 

Model all�Xpe)'I.nellt':i Work. Small Machinery, Novelties, etc., man­ufactured by special oon� 
NBwYorkStencll Wks.l00Na!SauSt� NoV 

PATTERN MAKER, 14fc��eVt�\:�'y. 

FUELS AND THEIR USE-A PRESI­
g;n!.�.::.:s 

tf��
I
�������u=�eI

n
��� 

developments of the fuels cosl, peat and petroleum. 
Gasification of coal. Natural ga.. Gasified petroleum. 
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n
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C 
T���� tt¥:��:!�� from all new.dealers. . 

66 Cortlandt St., NEW YORK. !;�
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<f8d'o"n������ trom the .econd German edition. Wltb many lIlustra­

B.:JiI:JiIlP TJI3[:JiI Jl3[m.A.X> O<><>L tlon. and a COplou. Index. 202 pages. Cloth·····81.00 
Tile Torol ... Braided I Puhllc Health. A treattse on public bealth and It. Wire 8prlna Jjoillow ftpplicatiO'n in different European countries. By A1bert 

'" ........ �"'�'" lacool and.I .... ly. Jacon· . Palmberg and ArthnrNtlwsbolme. One vol. 8v0J,.cloth. t."gei.r:.: It:i!i; 182lllustrations. 539 pages. 1893 ................. .. lII'�.OO 
.... torImr to tbe Pnmping Mnchinerv. A practical bandbook N­���tlcally lating to the con.tructlon ann maruurement of .team 
_��Mble. and power pnmpin" macbine.. By W. M. Barr. Wltb t:t� ::t;,�1.tered u�w�rd 0 f 2m engravings, ooverfntl everv essential de ... 

. " _ Adalto, iOx18. tslllD pu mp con.truction. 447 Plllles. Cloth. 1898.$3.00 
poma;twllll __ op8Illoolmr� .... 0. IlbUd's, How to Know the Wild Flowers. A Gidde ro 1' ...... 10. -.. !.�1IIOIISid,OD_IM .. llr1co. Au.- the nantes. bauuts, and habits of our oommotl· Wild W_ .. WelJa �. Ce.� 11l!l-11ISlfolllollL, Phlla., Pa. Flowers. By Mrs. Wm. Stsrr Dana. TIlu.trRted by 

Marlon Satterlee. Containing desCriptions of more thaiJ. 
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method. for tbe determination of their cbemlcal oom-
f{{:�'t..t�

y
� 

.. � .. ��?�: .. ?�� .. :?�: .��?:�: .. �ilTo 
VOLNEY W. MASON If. CO. P�T:.��r o�

n
p1i:::c���·tb!b�:;.if;.��':,� ��:e: 

rRICTION PULLEY(I "LUT"HES � ELEVATORS 462 Plllles. Illu.trated. 1892 ......... .. ...... ....... 3.30 
;.), lJ lJ , aDu Star Maps and l.nmln_1I Stllrs. A method. tor 

PROVIDENCE. R.. I. quickly learnin�tbe name. and positions of tbe oon.tel­
Ill.tiO'ns, the movements O'f the pla.net8, etc. By.B.A. 

Delaney's Metallio Gaskets r�",:�: .. ��� .. �:.�: _ �.�?� .... ���. ���� .. ;�I:.�?A'li and =.s �ra:�';',��� Street Railway Motors. With de.crlptlon. and 
pnnlJion I�R("kinK'8 fO'r cost O'f plants, and O'peratiO'n 01 the varipuB systems in :.:mbe8l'= ����onia ise O'�roPo8ed JO'T ratio: ,power O'� :tree�&llwaJ8. 
H. J. Dellllley & Cn . . 1�3. ••• ���� ..... ��.: ... .. � .. �?: .. �.?.: ....... tft�.rk 
��4oh��_ B !llilwaukee, WI.. W�I?hlJ;,\IJ�ne� ap�es�het�,!t:a�3.rt��dol. 

- WORTHLEY STAI,L WORKS 53 �--.:=====�--------�- 1S93 .................................................... 81.30 
fa Elm Bt".Boston, M888.;hRve solllSlnl othls Perfect Newspaper F.·le The Great Barrier Reef of" Anstralla; Its 

Patent ..... Ib. Slow Feed Oat Mangers. - PrIce, Products and Potentialities. Containing an �unt, '1.60. Examine at World's Fair and at Van . '  W
t
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o��gu::f f���he1�1f"t1�:)�tlW: NessCO�ooWarrenStreet,N.Y.Clty. Th K h tFII f rvl N M I (tl t14 , . e oc Paten e, or prese ng ewopapers, ag- Coral and Coral Reef .. Pearl and Pearl-Sbell, Becbe-de-

S .... OKELESS POWDER AND MAG-A- ulne., and Pamphlet •• has been recently Improved and Mer other Fi.hlng Indu.trle., and tbe Marine Fauna of JD. price reduced. Sub.cribers to the SCIENTIFIC AMERI- tbe ' Anstrallan Great Barrier Region. BY W. Saville zine Ri1les.-By L. G. DultGrant. An Interesting paper CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be Kent. 16 Cbromo plates and 48 plates In Photomezzo­on thevarlou. smokele .. lK>wders for military pnr\:ie. S�Plled for the low price of '1.00 by mall. or '1.25 Rt the t�. Super-Royal ,to. Cloth. London, 1893_'30.00 
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i�� Telegraphic ConnectioDII. Embraelng recent 

)(WN'l'. No .. 89'.1 ItDd 893. Pr Ice 10 cents each. To be I ev"!'Y one wbo w1.hes to preserve the paper. Addre.s methods In Quadruple", Telegrapby By Charles 'lJborn 
had at this office and f�OIl\ all ne .... deal. lU U N N &: CO., Publlsbers SCIENTIFIC AMERIC.lll and Willis n. Jones. One oblong volume. Clqt.h. Ii9 

JlBKe8, 20 p!ates, oolored . .................. _ ....... .. 1. 30 

.. 

DRILL CHUCKS. Write �TH1Il PRATT CHUCK CO "ClaYvllle, N. Y. U. S. A. for 
rreelllustrated catalogue of POSI1'IVE URIVJNH lJlfi'f,\. 
CHIJCK"' • •  ho ... 1ng the only perfect system ever deVIsed for hOlding sod driving drill •. 

Foret .. n Age.ete".: l'h. Ronx lit C\e:;" Boule
.
' Tard du TemPI .. ·P ...... France. E. Sonnen� Jr .• Nueu Prom­

. wMe NO. 6; BerIlil. Germany. 8elI&i. 8C111!111iDtilal &; Co.. 86 QUeen Vlc&orla Street, London, EJ; C .• l!ln,Ilsnd. 

Our entirely new CatslOll'Ue of Sclenttftc and Teehnl­
eaI Books. contalnlOll over 3,000 titles, and em bracing 
more than 300 dill'erent subjects. with Authors' Index, 
WIll be maIled free on application to any addre88 10 
tbe ... orId. Addres. , 

MUN'N &, CO., 
Publishers of' the- "ScientWiC: ',American," 

361 Br��1tway. New-yo,,, • 

WORKING MODELS & LIGHT MACHINERY INVENTIONS DEVEUH)EfI <� .lfl for r"i1r!2� Circalar. Jonr:s Grns. E Co .. Ci!� 'i. 0 
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