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a reoult rrorn I[[C ‘IF[:r],][t ,t •I?d][!t. eh., hIII[,aai,, Iiw e! IFri.iFy.
1. C hare.s ol the elmo ki d 01 elettriei,y rep al each othor.
2. CI, aros el trnhke kind vI eleetrieiiy sttrat eaeh othor.
2. Elther ki,, el eleotrioity attr,et • ,ad .ttracted by a neul si te d,.

16. CONrnJCTOR AND INStTLATOR.

FIttI!,, th:,t FFt ]Ia;a to generiate FrLetLeaaI Eleetriti,y in •!FIC 1!II, ;e. I
Lt tu all,,,,! •}LI[*•[. bt,t it l’appena aonletilI,es ami e IiC! te ae,.

l’e de,,n. ne {lFF&t k,,Ie’’ b,ee eleetricity itiel!, arta 1111 e]’?

le e,,Iy eeeept ter •][[][‘[!li[!l[C? agaie the fact tII,It iL II,a’a tFIr,!I,eF, the a!I,IIIr..r.

a Iike ater lFFr,,,,I, a

he,ì eieetrieity I,,eaea Ll,r0,,tI, a ,!!,,II]m!I.er, a,I &[y that L,aae ali
Curre,.t, or e Ctirrent al Elo.tricity. FIuL. kenp iL elear i,, yoar i,II—eIeaLr,,e
ieiletafiwd. Norjait asubst,eleo l,jehe,e[ ha ,,,oacII. ‘Vesay 1h1[t it IL

lan eei,,It,er electriei.y tI,rougl, [t É,eIilrCI bod, ao ]mve o ho ‘‘ary carote!
L,}a•.e LI[I[t lItI? ,‘elllttlrt,c L e,,tire]y [usuintea (ree, other re.nIlIIcti’,g

e]!? illil?? a. 1eLt il oca glate p]ate jI,et te preae”t filo e]ee.
Iril!ity ErI,,,, lh,;,ic0 fru,,! the oj,ifler te the tthlo. Tha gl.ee aa the Innulater.
or NenCendctot, andhesr lhiain mini.iflse.ettheh&etinoulatoieweknoweL

a. ti,,,l tI•,’ ecrb,a te ,>ur pcn,l•,Iuc,.. c ua>I niIk tI,,n,f. boceca,
iL Ile.’a,,F I dai tyi LI. ic,’•,I ;‘t,’ . ‘l’I l]jlfl rIllile

FO ,•,.••,I, lVI’! i. E•1’1 l,k,,l)t jl,l[l •a]•? . I., ll,tlIl.a.,...l lilI f,CII

I..!,!! rI re,?! ,t._,,:l ‘‘r e!ld ;.la—._l:t, ,IiIt La,! tI—.
IlI ‘![[•It• vai’ Li!,, II(. ,.l,rI(.,l I tI,.,t l.roeol,ca tle! ce!.! in the t’ceLa

‘I tua caIIvti,Ilc,,te Il Li,:, ,tr ie a ,,,,•I.a J,,at,,r,1.I,,ir,,
;o,,I inL•,teL N ,:,,.:]lel,,,, I ricF..ii’I ,ll,, I,:arl•.—a hy lO aa][t iII[

nF,, t..b arm a4 dry, a ,•,I,, Il> ,e;i,,’c Ili’Ita oI,e•, the brt reselta o’, a warI,I

a ‘Iry “taFqzphcro.

17. VOT t{TlM. CT ELECTRlCltT, (E. M. F.)
‘i FI y!lu CI reacl,c,I tIri oIvecri•,,L h,nI, LII Iar Ii,,ger, yeu new a ]i,tLe

j,el1. te LIte •i1, ot eaL Ii,,oor. or Ie,akI,,. VvI,r l,,,ger atteli an oo<Lucto,r
tI•, lr ereu,1d L,v oico(riL,c•I b•,’Iy ne ,,elater Le Irevo,at the elootricit’’

I ‘l,l,t ea I’,ie aa oIIiC r,,,e aithi,, the oloririfieci body ceiII ever

ho i,1aljlarjc,, Ci?. Wo “Il IMS baldo poer al elettriòiiy,
Poteuiiac or III Elco.Motia. Faree. ..g.lw.F..,

I i., ao,IIctt,i,Io ee,ular I,, FI,’’ l[re •jP ,‘ Ler a’hieh ie L’pt i,, a le,,k o,, the
a ro,d. ‘[I•alrr In,. I,, eat l]I,wfl tI, the grIllelli l.,I r,a.,:i, l.hI, aI,rriaI!e

;,IL —atca. ‘Eh,: L(al,I.i;.I ,4 I..Iaat,i,_it. actn ,,[c[[•] i]e be sanI]: ‘[‘anca?, i,t,t

‘,ely ‘loacearlIa. 1. trie, t,, ,,a,!n)’ I!e,,,l,,,,ti,, f,ov [i [[I[ ,I[reetiet,.
LI•c r,,vnn aiIy tIla n1Iark jal,,[Ie ,}eor l.e yo,,r Ii,,1ec. YOII loro the ,neI,tn;lI

etile hcl•,•.Il,oae t’o clentrietta do,,,, te L][e cartE,, boecuso ho Petanual or

th caetti, aad o’ .11 a.•,tr.l badie,, in es,umed In Zero—O—,
olI! •‘el!lF. ptom the bocI’’ wilt, the ]ILgF, 11rneeti•,i

I.,:
‘‘‘:‘

,,,, •IlIl• I, e Lewer i.t•te,,tinI. ae t]Int the
•I,flerot,.•v nt i,,,fr,lLI.,Ia el ta, hodiee catIno: atì ejeet]’ic enrrent
Il iII tI,r,,v0t, a e,•,,. IIu,ticg ]iae hetwce,, the:e t,v•, bilica,

IS, THE ELECTROPHORUS.

eÒepIo “all etecfive jtìttrutlneitt for gct,01,ti,,g IergI:r
ty, tane! ‘coro cnnvetnieut citati the gIace .IeIe

.rc I,,,,,IF.? r,,,I, la uur Elottecphr,,a,

la a sn,a]I .ì,’IariI: ,,I:,rI,iec, the all,not e( ocr
IL conciato or the tc,,dueter, a

aliti a te ti—cl.lteiector, tI,e reali, ,c,kc. The the Ellax i,
[he aeer (la? L’e 0,,k1,, ‘l’]lc l!LtF][,il.[! rl,l] r,,na t]lF!

Il,! tr tile ce?l!r. Set Sg. 4,

n

e,0. 4,
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TS. ELECTROSCOPE.

cur ]re]eel]e [!:•[],r[[[)o][t :,ae:I all ieeulate:I ,I[ak wlL]o e:.t(e’
Ill!eL,lg clc::ei: cii LU, te iled out :v][en cur ehsk was eharged. We oel]e’[ tI,is
appa Fai ua —t ho ZIectrGsoep e.

The elcetreocope io at ijietr:L:oiit h nICaFII oP :e]uel, ;te ella dotermine not

o:,ly the precenee 1.toi alao 1111 kind IotrLet in a becly.

39. DIO. GILZERTS ELECIROSCOPE
The fi[lt eleeteosoape a•n SIll_Fr

[le. ‘fllt:et ;IlI, I olo]kite.[ oP a siiff
lrip I.a]:oF,l:,.d ]igl,tl; •.F[:I.ll a sharp pniat.
Sto Fi. [R.

I. elraet, o[ o,tei: a

gIalle ([:1011. IeoI:oo:eed l[[ll.li eeFeilIg nee:Lle

ieit] serveoquoo[Ly ::L]. ‘V]:e:: the electHfle:I
hedy he[e[ F[e:[r iI:e c’tel rI,eIIee ititattr:oeteel ami ll,r[[ oruo,o:l, lI)[’ai]]I]iIIIF.i]Fg

preeeetce or [rio E!E)argea Pr t::,: fre.l:le Fo attrlet OCCEI bile IS FIl!t ree::
a 1111111:.

40. GOLD,LEAF ELEOTROSCOPII.

E el]l[[!)[0F FerIe io File C;::l:I I,e:F I•;[F•F•t FIFO)!,: Pc,
cE a eLloce i ;IF.. tl:reFIgI[ t]:e WGol[c[) ltI,l,Fl[!e

a io:er:o[r,::I. e:::Ii,:g l’loculo lii a 11:10:01
havLo:g t.;;—:o ]ong [l:[rrI,..l [l,;Iee e.l,ee tl:i:i tF[CFE[I. ]Lke

to the io:,:er c’od. 10R. [.
IF yua t’uiL:’ yo,,raelP o]0e1 l•etlulill, yoeLr eX[ltti]ll0[)le

ma,? ,,aa e::o:oIl Un fojl leane lIr ,oo,.[et CIII 1,11) t],roade.
io toeoehe,l :1iEt :o ol:;,rre:i oody the

r000ivo :0 T:t :d FI::. 0101:11 F:to[ro[: :0,::] :]iooriro i:: :eecur:t—

tL:e La.e ,:F

4!. PROOF PLANE

CllIl•e[[][!F[l’F! In FeIFlO Ft[t eLe:,tr:oooa:1:e. a Preot Piane
li e:.,ciotl :t a aaoaEi F:,:ull:[otF,r ae:ial[ieaajai.—

hE[ek[]o. &e hg. 20. ring or a (ali:) e,:y t:,, :ieet al a
;:iei a sllk l]:nlE[.F r::r the otoeoolati,:g 1eorr.

42. DETERMTNINC AN ELECTRIC CHARGE
Te, d{,iet,eil:e Fhe k::nI ci ,,L:.elri:.Et’. in a ej::oo•goot Iu.dy, charga vcr •:,etroecope

ith a k,men olo,ttriuty, ier F[et::e:ce the —E III y[FlC 0h00h11 rod: à,,d ,o:nke the
cavee eprend epart. Now p:ot the proof pla [:e in contaet with tht eharged hody,

Ve]] CtC g::ieg i deft.rn:ino: and :,uieklc ee::,cl: the kF[::I1 .10 tEle!
e]F,etr::ee,:]e eiLt[ io. I: (bo be:ovec d’terge nti]I enoI: FI:et aholo ti:at the
oLaFI.rLoi[y n’UIL ho lIoe 1111)0 ne ehat or the el>01:jte r:.:l—, gatite eloetrjei(y. Lt
FL[a leavon rai] tùgotboe,, io onlv ,hea timE ti:e I:0::IV io prl.Le:oI.! rlcorgoel WjObe poni—
lite ebeetriei,v, :01 neuaI bodv cIclonI the aa,ne e::I]apoe .1 the ho Thereforo.
e e te aree se Ct the dicergenee Cr the leavel i! ho only e n’e teso.

\eql rel:?.e cisc eleetrcon:i:e Te t:n:rhong tTo,, k0111, eLtt. ym,r b,.e,’r. (iorro :1
EI e•IFO o] yoeir pFEnIF pla,:e ]..00t)e,—E;• iro,,o t]Fe r;,t,]:e’L gbaoo l,]:,Io liii] eaep):iae

:0ak1100011 elcetriSe:] l:::lL_;—.Ete:e,u ceiti, the ho],, or t]oe prooi p]:nFo ami the
:‘T:.ctroel..Fre TP ]he ‘c’o reo •)e,; epread more spari, ebo iloL• io :‘io:oj’god ;tLFh
ti’’,, l’I,’etririty.

i::goie:rieioy, orel,:,rgiF,gly ta,L:LeEi:,:o. e;:]) ho
Iniai’oL’’.

4. ELECTRTC MACHTNES.

.EFIl:::LTL, il::’ effetto ::ftl:e oi,’:!tr::r:te:ru.. 11 eu]:[F::[rion,: ‘tith FI::’ :eaoLte Pr,,,:: ihe
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or the Wi huen Maoh.. Sea Fig. 21.
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t!e::!I %!—.‘i I!_:.

47 Er VECT 5 OF

I ea:::
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Z D&re Ef4;

2. Ktatinff Eflec(;

[Le - UI 1I(eL I-I

4 OpticeL Etc.

IcLetrind ip.nrk .-aue L!I!I,InI,.n plienonle’m,

Il

e,, 4.

te E eJ n, SI

i ;. _fl-a: - -

STAflC azzTa:c:TY.

. Physioit iciI

Fin elsie sparki •u tI nck in the bu md hndy -



ELlI1Ei\ i:i.i<r[li[(i[V

ATMOSPHERXC ELZCTRICITY

titeee ti .etriei[’ il] titi! ceci]’, titt’c,’ ie :!]e,, t’icet[ieite in the tti.

ecaite ti, !‘ttit• ii t’it’ctciliet] tt,tti iii eit;tegt. [e ,ti,,;t]L>• ti’:. (‘l’tette

PittI fl{l i,t]ttt’ti,,t!’e tittittie t!Tt,ttg,,e_ IIte t’;tt[et’

k,tett.,t_

4. RENI. PRANKLIWS EXPEREMENT.

L]te tttetiiii’. tu Lite

,Iiet!it:urge utr Fri’’tit,ttti e]eeirieii’. t]trtu,t]i :ttt eett’ tttu.it: ‘i: ttte..rtu..tc

iit.ttiti ,;eer.ev eiiiiein iiette!’{,entiilIteieRtittt,tth’ceit,rttt.
te the tt.pe.F ttt.u Liii’ tt,i ti eit t.tt e.tii.,tpeiik iii Fit.,i o ,httettti

or iiti, kitee eleieg. A, tii, jt,,.eiitt,, i;t I — iii,, Lii eetti,tg Miei lite eitket,ti ite.

ti dette h!e ;e:[e :tii:tei.eti. Ai i.t,t,t ai the Lii tietti!m ietue

il :t itei:t.c etti—

itt tie:;t eitet•Li Lrtum the key ity itciegieg itie

I[tti!t.[
e.tttiti ho t.it;ti.et.,i MttI ai] t’luce eiecfrict.l eilt.cii i,, i

it• the ci tttttie. iitt. •tr,td ttr thO i tit.ttl: [.\_

eitt,t.iettt tiiff et,ei eitoeg,.e. tttit iiit.t.t aei.,titl ;t,ttt hc,;teiit.
Sta iig. 24. la Lhie ecc it gt:t t,e;t De c’ciLe, ,t te,t, t,c et,,t,t,,.thecitieit ttitjettt.

yoIi are turpriaed by a thnnder ,lrnI in an Opec S.ld, never tay or watk ever
the ptaim. Lii down &t or s eek kelt r in a ihieket bui neve r und a r a trae.

IO. THU(DER.

ii]tttittg li ;teit. i]tt! tue ti te tlieit!ei,it! ei,it!i[ ie ttrutke,, tittt,t,cEt

[tt!..r_ ,[ietit:tcgt, i, eery gtt,:,l ti

(Itt! itttt,t,i il l.it:it ora tttjttlv ei!]gh, ett[eit.

lite et,,]!]tl it itt L ;eitit it cci [tti—e trt,t Lite eit,tttii a,td
lite tieet, rttiIitt Lhttittitr.

SI. LUMINOUS PHEIrOMENA.

Heatughtniagic lite ct.iit.th ,,tt,,r:tl.ht,,elerutttrt,t rrom theei.tt.ie eettr iite itttei.

fette, Lii,, :!ir. •li,eelut fltt ii t,utirety ite.ittie the itterixtttt ttit,i CO ,ttctLv ih!tt
etttt,tt{ eiteelc.

S c. Etmos Fire, ,e]ti,,i, .ctttu tttt ettttt,.itt,tt.e t.ieiet’e.,t tht’ et,uic ttf

or ‘tu :,ttc it,ti ,ti tit:ti cli che ti], itigit itt ti tt. ttie i lite reetut,[t[a rit,eiei,aie ti
ittttt•.ttt•tuitet the ei,,tttie.

The Aurera. t.ite i,gi,t otTici it, th’’t’itttt,iIitt’ t]oe, ie
•Fttttk,tt.iettttriritt.

12. LIQHTNING RODS.

lite Liti’ iett itt ]t[e ittet,tt,i.ttt t,i tl,e iik.ttl[tittlt ,,tti.

,tptitt’ iigittttit!r tt,t iict uttt ett ttttteit ttttt c;tt—i; t ctcttk,,,,E iigt.ttti,tg, ht,i.
e i tU tThu,tttae itt.it tt ijtt. ..itttt,ie :tttti Iii,’ tctuit

a elttttti ,iicei t;trge. The ,,t,i tttttci le, it,,i,tt ,iel ‘itt, I,,,,, ;ttt,i it.cat:tle,i tette, tue

itt,ii,iktg :ttt,i lt:tec a ;a’te g,t,t. I t’t,tttttt,iit,e ,eii.tt lite ti:tt tuit ,,arl]t l’de,;. lf La lui]
imhtttti,tg tlieeit,tctee fettei tit, ,‘i,t:t,ie L’i (ite e:t,it ,tt.ee itt eItti,t, LIte ligittititte ta,..

tU,’ l,ttiitlitte t,,tttitl iii, tla,ttttet.ti. :ttitt.ttgit it tet thtte,i_ itueL tt’ttt!I{iiIt tttiiiti ittt’a,

iteta, Liiit’ti litet,t teli tht e:ik —teitt. if iichtttitt it:t,i clntek hi, Lite.

MAGNETISM
51. NATUgAL

i’t .,t,t.t,re tit eta,: t te et,,tt,, ,a,ri;ti,, kitt,ic ttt irett ttt.et it,,iest,t,tte). ,eitit,it ieuc

,tta,]terly itt ;,i;t;,t!ti,tr itio,;.e atE in,.,. S,,e iig. 2t. ,tec,e,tl, ttttttt,i Itt.it,,tue,tee

itt i:,gtti!e i:t, itt .‘ei..[ Mitete, ;;ttrt[,t! Linee lite ,t:ttt[t’ t:tgt[ct. ,Sttott jt,ttg,tt’Lc tiro
eaitoti Nalurat MagDels.

iL inc uiicrt;,’etai ii,:ti tit,’y et.ttiti ittttt:it•i titeir Ltt t)ieees ci stoei ,vhen

eiettktai icilti Lite ltttitt.t,to. Tttt’ee ATtfleia] Magneta ari noL oitly ]tatt,i,or ttt cee
ittui. t,e,[ttire Lite cattie ]t[,[r!]oLie tittaiy aa the tt,tit.eittitt. te e nuah greator eiertt.

. POTENTIAL OF
LIOHTNLIrG.

riti, e!ttt.riItht’,tt

it,,.tt,tc. ,citt, tfree irttttt a
Lite

i SI.
i’t.tt.e.— Itttta. tcittt ;t:te

.t tttttttt ‘tilii .tcitttii;tt•

ci c’teL
.it,tit:trge:ttttl kiiit’ti.

i t..te.i:tttrt.rtttte
titie i’’ It,.ti tteat, ic. a, Lite

lite tiRittttitt
eit;ttk [e

i:tI:tttt. ‘e rePL,nents
mi]iiona aa millien, ci

+ t 1• t+ t t + + * + — +•_‘_* * **.+ ].ieitittittg,,t:ty ttt.itrtt
tit,etel t.iti,,.,i,e tttt,rLs. •24.



ELIUENTARY lLIC(

G. PERMANENT MAGNETS

Il!ni, ,[[g]!nti]![
[!d j!e[)n(, e:!!) ][))[:Ie [,[t!, P€Tmanent Magnets. I’k,:on .1 .o,ft i,:m

)aa Temporary l’Iagnets ,:, )]t:[![ n),t’[itjoIaa.

tY [e!: !![ arie: U]!no [,,![J[t[[,[ [[[e

57. MAGNETIC SUBSTANCES

t:akn ,[![i[n. :!!nI ][iekel noin, Inle—he![[,
alL [[!g!.Il[:: Li) a ,.[!:[i::L[ [i [[I a’[’[p[a,:l, tF[ei[ ‘citi] the [;]gi[nr. V[, ‘‘711 a(a),]
[[‘[[I tI]]ats,.,][(, []I,cI:[[[ :[[7, iia,L :,iir:,[!l[..[, nitI[[[[[irl, Lt [a tl[’[i[gl[l. tl[;[t

a [[]:[[[:. •iI[ .[[latai[ [7)0 I[[,I[ [[FI]•[[H[7[ [I

[lcd Mnetic Substanees; the lI[n !-Nen—magneti.

F. .

55. MAGNETIC POLES.

iaI

11)0]!! [!I,,[gii[ I!!

iii IÌ([F[IJel•S

1w ]!iF 77. :],[[.][:. [la. 27. I):.

t;ill,err, ii7 ][iO Fa[[[,[[,a ])[,

[[[[l,lL)i]n[I a.o[o[!i

e,].[ 7vI[nre [ho [[0)0]!]])!

:[I.tranti[,][ iO R!icai. 11)0 PIts, the

[[i the [[0.7:11.!, tI.,, neutral int,

r aQuater.

SS. POLES.

H[[nI,c]a[ il[e I)]]0 ][[:[g]:,I. ho a Il! ic:id al al

I!, [I!!, [[[i[II[[, lig. 2. au7aging I)[[ek
Il! 1ata [i]!!:. Lt ‘vilI [[1)7)11’— cu],[n

Il [i 1,0.7]!
the X[,,tF[, I]!]! V[[[O. ,,r [,i•ll]

Il [calI [00,1:0 :\I[]!]!n. ‘[0 )![][I[
I]!!- Nertil eekin

p],ia. ani the Suth Seeking Pele. \Veie iii
a i,i:ike a,— [[[:,L[: i]] caI][!!g 11)0,!! 11)0 Sorti, un!l

SS, THE COMPASS.

ai [[:a][cl’ :[1[’ ID 11)0
Cempsss, i]! !—,)]!]!o:l[[,]: [[[[I] k[!trie:[I n!u0(1[]0. iii

•I1[e l!i: [io (i[jl:rI.’. [li .[[!V0]Io.

]‘orth [[I !,Ia,[]][, l[o:,,]na! th Fig.

Eaolh, itaeu, a a great magnel, aLtI,
Lei ,nag’let i!,

[e ]4

‘Il!!! ,[]ag][:]:[! ].[•,L[[•,[Ctl[e!—[[!][[!a$ iaa:i!!!I.lcl [7)0

—. innga,’t E) L[,77L [[I’[[][ Ia’ul. 5.:,, I’’io_ 27.
Lii]]]! [[[,[![[j.7 [![)][[]7! rn toni e

[n’i.
I]!!! N7:tE[ j][[].7 er the e:,,ih, b[[t

N,,OLI. ?aIaa][nl]c I’uln. ‘I’l[i., r\rLL [\I:[i[ [[cii:
6] t]][! ]lurtl[.7u:[’L o! Nn,rt[, :t]][:[’i:.[, so Ul[:[’c

54. FORMS OF MAGKETS.

Il
Il:!, _]!.i![[c a clraiel[U ][;

in a ] tcc\];, 17)0]

7)1!, aL: *hal. s[’. I0ig.
the i[]oc. aa,l nh[,oiI.L le,

ke[,t :[[sc,[o i,, I[I:[[’!’ [:1.0]! the [‘[agi!!’] io
iii

%j

e

Cia. 17.
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i,.,
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• I,’: Corel,, O][ l.],,!,,,,-,,, h:o, ,,r the [IIag[,C’J

tl,e nonIo 1,i[,I Io
Th,e, tI,,, %‘h l’le

[I •nII•_ Con ,!nt:,,,[ •. ae]I ki,oyn rc,,s,,,, -

aet’’ar,t. le
[,I:,-..eI[a[[g,..— Un,.,,, ..:, t,, ear. L1,,.

C EOW TC Est THE COMPASS

* tt ,i.,-r. —

-

s_ et.;. tt,( i’ N
se fiR. 31. ,.., r,,,,,,,I ,t,.— n.,i],—eo,,tl ,,I,,,- ,,oo eoiI

i ;i,L.h:,ni. 1,Iai,,le I, Il,,,

Si, ARTIFICIAL MAGNETB,

a n.,i, g eeoeie b’ eI,,;,,., iIaenoa I],c ,,l yOur b,,r ,,,ago. I.

ii,e str.,6v ,I, ,i[,I]e i,r i h, ,,eJIn :,i,,I aU II, poi,,t. I]’i’’ji, e
iIh r-,I 0r ‘l’e .,,:, D<oi’i], r,-I e,,’. ,,:,e, IL.—
i.) .:: :,,_ ::. ,.

:ent:. ::..e.

•.(•

.c

,,.!,_— I i
a piero or sleci wb,), touehed le Morth Poli of
• meget. beeonr, ib Sauth Polo, Fi1. Ti.

2 ,4Ar.3ET:c sx,URAT:Ds.
-

e,:..,; .‘_

-f

..

gi,eiL[, ,,Je..
I,e[.etn,ai •:di•. i, ,wo the b,J, it,,a T,:-’i.—. or aece] ,,,an i, ,,.:,entizeei
t,roig],,,’i iI.n,,ogh. ni,’eI,,,n I,,:e Linilo oC[n,,I IogeIh,!n. thieh ,,,:,g,:

l’Te tne,,gtI, ore ,,,:,..I onti iiaeil, eai,eeia]Ie i,] t[,,t(,[o ai,,]
‘iI,e;o ,,,.,g[,,’l..:,,e ,;]I,’,i iaminated or C&,,.pou. Moiets, Si,,, tig. l,

63. EFFECT QF HEAT Olq MAGtIETS.
il a ,,,:,g,:,t a heaiod Co [.n,ao a Le r,,,1,,,i ,,‘, teet[l, it, :,ile r’’,’,I.ag

GijbcrL ai, i. tI,.,t le haa [‘‘ce I] al] [te iagi,’:FiThi. Ir the i’

t,!.i:b.,,t,[,, t.;o,

ZAWS OF IfAGflflSM.

I’..:..,N ..‘‘,i

1; •c] i’,’’ io. ,,,,;.. ad L ‘jo —i.
•-Thafl -,—.i .

ttn. ,•;ce o;:’;’— fi.t

i. Lika p[,iee ,i,el oath
2. Unhjk. polo. attraÒt .arh orbei.

e,,,,,1 sioekaii.iipg i,..,.. ho. lUyoa h[,d bl [e [a aC rnagoet[n, ,d,ieii

or ,,or i,’,ol fii,,gs_ ai.,.t,.o,,Ii the Ne,ni.h
il. !O’1,iat ibia with tia ,,LI,er e,,,] the [‘ecciTo. E,y

II,e OO[ii[! ]•e ,![],eOt ‘‘•iI], ti,,- So,,tI, l’,,1 or the [i,oa; •,e,oil,’. Ti the k,,,tt[,,g
,,ee,IIe ai ,,it •,.:netl,, ,t. o]I. e,,,, ha’e Ponl a[,otI,cc L’io

3. Ei[hn 9OE€ oli Iuagne]Lc li4k Mirare,. .a io •ttrarted ty ,ni,r
netbe’I Fin or onu.

5 PROVE Or MAONrn,M
-- i, a al

r [ho o’ti ,a ‘‘‘‘a i Iy repulce pr,.t €ooIu,idy ttst bach

“ or rRc

[I,.- •OT.i ,,,,.I cii;.e[ il. o] ,T,iI,’
ti,,, in,, o,, o, gIoia pkft ,,.la[ TI ,na, fiIia; ,e ,,Io o’or it. A

i,,ea,, ,,.a,io t, ,,o,’I,’l, I,g tt.e i.,,tt,,,,, ,aF ,, im ai,.,;]] 1,111 tI,, ‘rai,



iI.I’:>[l—:<I;\Il ].:J.:(]I

ge,[t[y F!itL[ yoìtr l?lleii ar

FLL every b]ow.
Il! e3e LII .arra]eMe tltet,toive.. in

]][:[g[tec li!!leee, in ]L,ee. thu.I,eecIe;.(Ie
l]]e Fliceotioti o the Msgn,Lie c(. •0.

Linee f Foce. clca,Iy lelie SI!?
area . i l’o Magnetin I i e’ d Ve evIe!?raul

lite II[!’.!ey that I!e

r4. Ero,,, t]!e N I]! V,,io
throI?glì ti,, !.!.,!II.!, 0’

tllag,],,t in !?![ee,!I ic,ti!e aai enter il azah’ est uso S,dh
ivF’[v ti!;sg]]!] 1UIC eccOti]! pnag]]euie C,eL.I !IiFh te eeet.a!F! Ft!n at I! F.C ot

i], tI!cal •;—c!I(’cF,it!(’!lcIirectic,Ìstl,roI,gh tbe’,,,e’,,,,,’ ILeic
[9 i,,ic.s!I!JeeIi ]FIFO t],ie ,eae,,..Fie tieI,I. e

tt!e[e pree[e!,:F p!.Sit !c!’. rI,,e fael.!%:

i’] I]]!! !FCLC!!eui’!]! (tE iieetrLe tI!:h]!.c!;:

63. INCLINaTION.

s]I..].e!t.Ic!l I,,agnelie rìee,Ile ije,I,e,, I:e Ico.. It Lt,rcc: I .,,‘;
Let ne te’ thin etperill!ent by U?ian a vory .!,,aIL ,!!a,,,t c’enl

Lt CC.! In0C0 iL :!I’!!! •l,e :,?Ie d tI,e l’ar
We;viIi 700][ rmd thest. in every p!!!iti’!!, I!!!C)!C. ti!r ,!. ,,I,:,i !,.,

the neodie Ili9 to;varcls the u,eesrcr iIe ,,Ethc ,.‘‘Lrs ;,... lig. 34 I, e ,,n,I:,
the eccelle il!:!! bo beet, i, ie]!ee.l I!criotiL?elI i,el. .ea,l I. I,e,,,c:,g e!’] Il!,.,
re,,Iain i!oei,!! e::!;, b’tt 9’.fl ,IL, ,,r,h. tI!o ,!rc.:e E,ato ot t

jseRIc ol dip. a! Iocl,ncin. i!cI•.•:..e•e;, ti,,g O, I. l’e !tiel.,!!.e. Cc,,,, FI!..
9 t,,,di i’ .t tI!0 c’meLo?. t FI ]!!t!!• . II,e te Il.

,vili [!I:I!•!’ it!it ti te!9rtttteI p..

09. MORtE SEEKING POLE.

L,eae,i I![ae]]eI!nu,] t’:a’;I,
or !,]agtle( r0I,!?I? Il,.. ci.

LI!!? nec,1V’an’ I !,Ltrat, the I!l10.

.e lLtI0!7 ti, t FI,.: e,tI .17 te

‘‘i Il
orttt,,.te I.!.I!..!!.I!I!!.!:,!! I

II,r,eIgh ti!,: 5!!’te•! Il ei,Ine t.:Csr,:

Fe tI !e!c!!. F !!I, ‘i

the ]teaLI[! r,Is in a
Li Le 97i!][![,t that the orti! Mac.

pIc or the (‘artE], anel the NCLh Seeki,ìg

or tFe ]t,a9]]]!tie tìee.Lie,
S!!tiLI[ poleciti!!’

ti!!, E!’,g!!!’ii!• N!,rti! polo aiti r.,r
!,a,!,,•! O]]I’ cee are eali[][g Lido Nortil

L!,, 1!!!i][t or uI,o tILCg]!!’], ti,, N!’]ii! l’,:,ie.

[ti. MAGMETEC INDUCTIOIE.

I.. ‘a ]!t•.g !Iet IS FiiI!i!!’!l O! rese liI[tmge,

a IltIttil!cc ,!E L],cel, :iltaci[e!l t!!
i !e’ !!!t ceci, I[a t,e!:!!!t!o !lie.

,,ricj]ÌaI neagnel. lI!i i][II]

Il ,e :,pFoct ,,! e! [!!!‘r[ or icoti or de!!1 e .,:dled Magnetic ThdncUcn. ]t rcael,es

FIsi,Ie!el.l.; distailee at’!!!I]I ti,!?

I .0 hci,I e I:.fl9e ,,eiI in li,,0 ;;ith (t,a i!,!? t,,agnet, SbOOL c’te ,,,eI, 3’eU ee]i

tb, FI!i, aa,L 0Ii .uue,,H. n!ceIl!’L ,1!eiIe ,cFIeI tbat. ti,!, !]!d p,,Ioe ,,E LI!!? [ceLI

the i.esIe’. nELlo btcr tt,agner. Sec :0!.

I Il [!‘!n!]] r,ii,,0c indicate ti!! Iiti.,e ci fl,[!!,. I’:,!’ I, ticie ot

I ‘!ea ‘!!agFIet I!]ct!][!! ati,I, like the!] !aa]][’Ii!’ [o’!?{LIe, I![e!cecti[e Lie

1w!! 1...L, esce a tI, li! !!,Y I.! cee. Itc acUte p]!iee ;‘ttra]?t cadO !!ti]er [chi thmie the
(I ,] Iiie,,e

Vt. TRRflSTRIM. TNDUCTLON.

i’hie e aIe, Il!e t’e’!!.!] !! do ,na s’e re——,’ 1,1.,,, li]!!! amey ?!c—!! !,!e!!C li,: pieceeoF

II,,—ct i,.u,t,I ,I,.,, the :,,.ti.![]nrthCh!ee!.ei []Iag]]CL, the

i tt’Iae• Ii!!,..!e e I••]!ee’!! i!

a I!.-!..- or! !.!!a . ],!7•e! i...L• I,t!!,!e m:,,,,e iong [le

I ]eat. •?dL—!e] t,I,ce, t!!’!!. k•Ct!I’ ,:.IIy b,eth et,ts et’,lI ,[]teaet ee’h p!!ic or LF,e

I I!.I!!!!ri ,!c tF.et tI [e 1.,,L•e !e noI [!.!I!!I.]!O!t. .‘5!’t hcI.I

ml, ,lir,?!Fi..]] al!, I I• c!a:e One e’!e I I,’ LI ,e.i,I Col tIme e!’! Il,, ][!?ar

[,,:,tdl!. e,IL b !!F!•lI!•]I h,,ai[[g tI,.,F !!! eh,e l}!.e!I.5]]] Lt!!, 1,eskecis p!]]ar.

li t!’!! bci,o,tI,a.’ I: me cFc- F.reL j,,,F!l le!!!. e:sdF..te-.,e!. ,L ,e,lI ,9a!! !:e..tI?L!:t hotl,

FI ,.—,,e,:,IIe. h,,’.e FI,:, L e t [LOnCI.!

I! !,,.ce:..,? I,..efl.eeti !)t ! !!! I [!t’C Cli !.e!!I I.h]:!.h!I!. h,,I,I Il!’? poherin a nrtt,

(io!! I!!I kis* !t...!!!:..? h.,rp ItOce !.O!I! a t’a!!? [!!!:

I .c!F. a,,,I I !e m,,.l e ,t:.ltI.— LI,,? !!,.I. !‘•I!’.• r.,r,:,:,. i he,?rIb e,> L!tr]! Lh€m Il!•!!!.

a I!,:. rFh —.,!c[LE! ],!Iies,]. 11,. p,,ke rte! Il Ie•!’!!! !,; ],,.],e,’. I

I•o w,!.ke Le tie C_I!!!e’C!!• I,,. :!p4ai I,.!,., I.’ !F!]!.!,!,: !(—te•Odt I]]’!. .,e’t g• e.:;]:!

37. MAGNETZC fl6LD.
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]•:J.T:M]cNT. i E].T•X iRICITY

‘FFLIFF CFFeFI reeIie,l tkat 1119 piLe alee FlFF

IFF:IciicaL 9ILCe o F,LF!Ct.![F F!,F,.,L :SFFF] h
;9[FIF a iaa eFFiF!l[ FF:F fili III!

thi.] .F]F[FiFFFF III FF][FI•.FFF.].1FF!]F]_ ;ViFF.F:. II.F

FFFt ]C :SF,F] F_FFIFIF1[

t,F[[F,]F :FFFFFIIF[!,. •iIFF

Simple Voitaic or GivaLv CeU.

ai OALVANTC

kFFFFFF [Fit.]FF!FF F•F•]I FFFFFF F.IF•. L
:5 Gaivaaic BiFFery. i

La[FFi[[aL5 FF1 TF]:Fte!5 tFF5 IFLS•.IF Ll!c F.FiF5 IFFFI9

Vire il :[II;[iFFFI. F[FF 0:111,:,! LIFO poLel ‘si tFs•’ LI

tIF cpper lFjFFi I 111 psie pOL 55591 IF.

FI [s. ne0tIve.

FF1 a Le;FF I!,. coLI
—‘ FF FFF.r;. ,F F.i 9.!. F5[ Il. i I
gF!LLle[. A ci I.ì ,:cLL F!,F55.._

Fie. 3. as. C t1EiUCAL ACTION.
neL e•F’ La F[FF.I ..I•sss,L•sss,L .F[ 55FF rc;s L.Fe..

FI FF[[[,:]FJFCrFF,[CFFIII \F,FrI.. i :FF3—O5FL%• 11 LIFFIL III LIFC iFFFI,LF F Il
e[,IF[I.FFFFF FFr.FILF,IF5,[ FFF5FL F’:FF F.. IFc5.Fi1ftiI)—6 FI Is’ 55F ISF> LLsLs L9i0 [Fo

FSIF Lsi.I.. \F i. CF9[O t1:FFF

cicetrie F[F1F)t LIFct LLFFFF•e FFFF•FFFFI’ FI •F I IF,.FI, 1119 cicI la .1 FF’LL••• 1.1
CUT out.FiFIc 0[F!I,iL LIFe F’FF••F[I I]FF.. I F•’.’F’ 1119 ‘••‘E’ 1.IF,F •‘. FssI.I..s
ti8— 3. IL il aL lìrsL SIFFI IFF:,1 I ‘FF1;!.:, L.,! siFsFkI FF.,,,.FsFFFaI ,•IF..F Fe.’ I

;‘1FL[iF, [so .—9IF.

84. POLARIZATIOI Or THE CELI,
s,ci IseI’I’

I,IF.Le, FF,FFI.l..I.:I\ F. ‘F9 Ft 599 5bF,,t,FF ll9aIL FIFF’ S’FFF’’ 1,1 F•5FIFF L —
PlaiiaatIja r lie Ccli.

I F’.F;F CL: F.I!F:F Il: I IF9, F,h ai £F..I.I... :,I.,,.’ ;Fs,FI •F5 51

IL I’0FLU10F FIF 9LitTCtF r £IF ]FF,h.FF FL5I ,FaF.e

FOSFF[C t I.a.,9FF the aF.FF,FJF[t ‘‘FFL1I IIF..sF.. FF Is k.FFF.sc..I IL :1cl

I Is!Ft.i r,;LLi 9’F’5 5F:F.• FF5FFF5 15 c5F5,, !‘F’’• F.sL..IFI:F,.,.FcIF.

I ‘F•F’ Il

85. K1NDS OF

Il,. e.F[,’,:FLL9 F[[eI.[FFgF[]flF t;;FF kiFFFil FF1 9eII9;—
I. 1’]FF! open circFlit sii FF•lFiFlF FF9CFL IFFL iFFFF[F[FiIF5•F[t FFFFk, FF9 1FF

I. Ho.

The closed circuit celi 9011i915 FFF[FFiOh.N eFcrreFIt OFSFFL1FFLJ:FLIy. ce Lc,
F.FFFtF.5I’eloLFL[aF[v,FtF!.

I FF .I.•F;9 iroFLiF F’FIl—, Lrn]FrLOtLaF FIFF9O FFFFL lF;FF’ FIFIFOIL F5]>],FFLIFIFFFtY L0001uriicFoe

cI F’F9C FFiF il OLFFOCFI lar a 9L[,FLL FFF,HFFFL IEFFFF’ TIFF!9e5’o]Io :FF’F’

Li r[FF[Fg CFFLrCIIL FOIFOLI USOFI iFFIF:FFFFiIFFFIi\.

I FF IF0•’I FFFit —ol]o, poiFlrization ie •FOF:9F’FF1FL Il) F:IFF’,FFLF—;F ] :[F!tiFaF 9.1

F.FF(i •FFF F_’•’•FFa I :FF FF. ;FFFFI ‘tea<Ly FFF[FLL tIFO IFFFFFF’,OF tIFO F!hOFFFiF’:SLO [9 RFFFF9_

88. FORMS OF CELLS.

OFFI IFFrF,FOF’CF!FLL9LFF FF9F!FFFIF[ [FF:FFF; FFth F’F9FFIF,I;F FFF’F’Ot;FkF’ IFFI,

FI F •iFIl’ FFFF: c’id IFF][FIFFFLiF: aF:iF] FF1 FFFF’ ‘UI Fa

FFFFF9 OF)FFFFFFFSF F!]U;OFL ,FirF•FFit [:1,11 11FF: Oravity Celi.
ao IIFJLFI coli 1FF ‘OLF1F:LF t]ia ]FF::FoiF:r

tiFo COIFLFCF SLOFFFF9,FL. e LFFFI aL 11FF’

i FI ,oeell FOIFiIO [FO Liglitor iiFFi•I. Ilia FLiLSFSOFL 1F5LI,]FFFFiF.

F5FFl SSFFIF FIFF’ .iFFC 01 FIF&FIF, il IIOISLFIg FI[FFFF Lt. Fsoo ti0. I.
[I FFF9FIF FF$F!FI in FFUFOF’:FI’IFY a, F5’IF’IFIFFFFF o OFFd lY

I 1,.Fa OF’F o IFFFIg FiFFFO.

87. rEE DRY CEla.
• •F t F,.—,.L..—,,,’iio,iiF,:lI,_ tte Lecianche FF.:F9 FFF.e I.

5. ,FF_F_FI,FIFFFFFF,FF LII S:FO c•FFSFFL;FFFIF,FL I,y (IFC l)ry I’,.II.
I et tsL.) a—F,—FF.’FFF. FF9FF;FII’ O1FFF! 1!Fd F.:F•IFFSFF

cI,.• F-.,FFF:FFF,FFF k,F.FFF. :FFF,t oche ce, F’’ FFF..I ,FI FIF celI IS FF1OLFOFi FFF IL.
I IS !F F,,I,, I Fhe LFF,’FF. all COF’bOFF.

I .9F:F’ I ,,r aIFFIFFF,I Fh FO 5 FF9F’’ I

IFFOFFF an,i8F’F.FFFF,IFICFFLS’,

:FFF,I •F’’’FF’ FFF I 5F(Fh

,F.

F’[F FIFa uFFJe L.F,.FOF.F, LlF, £FFFO.

F’’FFFF’ FF.FFF14 ;Fa L 151cl. FF; aLFFe, FFFa F3L

TIFO ‘FIlI.., l • fl,y C.ll i, iL ciits, aIF,I,.
th 4mLt LSFFI$ FFF £IF.• FF•’FO IFI I I FIl 20

81. SIMPLE VOLTAIO CELL.

Iig. 3.

1FF
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FO O LIFFFO

I —:,FF; FFFF,F,i:F II’’• LF•fI FSF

I £F,.FI I I IFSFIF F.FF,IF il. 1FOF:FF:FFF

IFOI.,,FIFF tF,,...FFF_,c o.;F..LFSFCF.OL15FFO;sL!95F I:FFF:595h9) :FOOFFFF,.cI% F.IF,•5.,F.•:5

5FFF•.tFF,F5I. a•c a—iF IFF.,c FF ,.IFF. I.. ‘9l’I;5FF;5LIF5F
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102. CONTR0L SWITCH.

I,, order io stmly t],e rcclsto,iee ,,,,eI to ecable Lo
Conirol S,,kòh. Sec IL1 Il.

—

_____________________

i’Iie ‘o,,lri,L Siiitei, e ‘ery easy to
I ivould adrise voi, Il order t.u
le ciore e[enrk, ti, tote
the fotir (erelee L’, the rrt[,,r a,,,]

I i:,i;e the hi tto,e p];,t.. II,!,ieeri]L

I l,ri.,,k the heitt I i’t:i]fig,!reIF)iei):[]eeei,iere,I
I i,, I],e ILII;,tte ,;]I. ThLe F,L01, gr;[’]e alcol

I eLo ie cititiih it;iii:it ,L,,r,ii,ud a i,,etai
I Er:,,,,,, :,eil :[r,:, tiged e,, LI,;,] Ct the iLjffereiil.

I e,,,,taete. ,];ffi,•t.nt Li,,,gtIo It iiLreere.—t
i. 1ei1•e divjeled by t,i,r

lL,irere i,]’ 1,1],,:,] lci,gLi,’ The flftli fitiger Le

I :,ltl eliod Lo tilie e,’,] ot the Lre Li, curi,
1(10 ]i;lkO a eO,,t,oeil,ti beti;—eeti the c’i,]

tht, wire ,t,ed the teriiirnal oe t.iip o the
‘4. t.,il 1cr. Sec lì g. 5.
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i,ft],eUl,’e .Jverto ler,ii],ei,l li, er;tliiii,t. ‘‘lluerLng’ iiie,,i,,rI, I]i e,ei re.

LI0 P0]I r0eec the ]e,!r il iai,;1,d ,ever te leiiet I, the eiirret,t,
oli [Le iy Fr,,, i,A to li, 101 to ]‘C00 tl,r’itigl ,2 ii:,rIe ‘il the coi] oF Ilie

1,0],]] 2, i]. 100 to ]itIl iii i•o, ‘gli .1 ]irt1, Oli lCiiOt 3, 0 parlI,
‘e, poLt,t 4, Lt hae t’’ pee thr,ii,xli the ;liiile ieaghh, or

the reeietat,i-e eclre.
i

the liii] bue]], tu Lt,,, ieire i,irere a reo [atneee ,,i one i
eI’eaa, st oine 1, le a , pcimt 2, j, pint 3,4. ed pòi.]t 4
I chi,,, liti i,,,i ci .\. the ieeor e mt c,,t,t,iet al elh

i, the beL’ 1,110,] A, eo tt,et at 11,0 pii]tit. ti,,,
e,,rreet ]e shi,t ,.,tT. or’’ ,,,ierri,,ile,b.’’ oe tie. In.

t.hi, Fi’lliiiCi,ig c’e c’ihi lien r cl.iitit ,,iat,c— Li,t,’r,oti,ig

SieL] ‘‘li.
LOS. EFFECfl OF THE CURRENT.

ri eei’rre’,t, LiceO, eCietier ‘io su io tlow tI,rough the
Lt, l.rele,iee le ot,ly ieil[eateet hy the eiìeete lel,Leh

i,i,rreeo cito produce, ‘h’hoce aro or ;iri,y.lo Citi.]e:

I, Termine] effect. 2. Chemicel efferb.

3. Physiolcgioal eftects. 4. Magneti e ff !ets.

104. TERMINAL OR MEATINU EWFECTS.
‘lì eiiu oo,,ueet I.l,e t;.rii tetrtt,ie:eie id yt,tlr riietriih ewit.eh wLtI, yoeir hattery

or a,ey OL],er i,,., r,’,’. or ei,a,irieily ,tiit e,,,,, [1 e,,]re. ,,uih OlC the levor over ho

]iQibh I, you ui,Le a eirei,it ieli]i,li liii ti,riiugi, :, et,i,rt piece iif the resietacce
ccii. Vithic a si,,i,’L tieee coi, ‘eLCI e,iitbeo iI,e tu’i,tLt[ otTeot iif the ci, ‘‘en’. The
Irire Iiegi,rnee eoie coro t]mee 1mL titubI it e rea l,tit, th,eiatet,ing tu sp,iLh

,iti, cootro] hcx. Oy mov[ug the levor over Lo N’i 2,1, i,r 4.,—’.., eao mite
the at,ie effoer hut in a htlle lo,eger’tio,o ce the etiTreoL ]i;[c a]oi[gor ‘‘‘cc LO flii

]iieger [ieee dì ‘eire ][as t,:, be heatee].
V,iti e:,,, i’;nie me your eoietrci switeh al e ceni] toa,ter, but ho careful ,cit i,,

[,c:[ggi!r,[tc the ‘‘,ihtage ol che eu,int cml epoii yOUr bcx.
e]eetric ireu,e, e’ihi]erLiig [rullI, h1ai:L,ie occhI, cee., ;el’o

i,,, ri,i, e:ot,o prieeip]i’ tie[iin r.le[et,:et,i;e co;ta ,it heati’,e a]ipbLaDeoI.
‘liii, t,e:,Iit,e ,,ffeet. ie i. ;c:,et,, [o iii,,,;;’ liceI iii the ei,rroet, Whii.ra—,, itie

able that o, leed. ,iF the eieetri,, i,i,ri’ioil l’e n1,rt,iteil in iieetiiig th,! e,,tiiit leI,, e.

che ,oict [te acea,

101. IGNITING FROM A DIITANCE,
il Ilie tic,i i!,e]e iii e,o,Fi,’r ILr[! ere r,et ‘‘‘Ltli[a e eo,ehl bel] ,,i eitti,n, lecite!] Lo

aleohe] a,,,] t,lm ,‘]eet,rii’ ,,ere,,et ie ee,nt t.liroi,k.h the c’iree, v’e,, e,,,, eae[hy
t’bl ,,,i,tt ,i]c i,ect t’i igeite ce

liboebve.1 Lr,,ii, a

ÌO. ELECTRTCAL WELDINO.
li o, ;vi ed, or roile cr ‘ecHI aro hel,i t,igethee IL[ ,c,LIi’,,:iciil forca ;ili,i a ‘‘ei’v

et,rii,ig ei[rr[!ut, ]e I i;o’o’:] thoogh, ‘‘c’che heat a ,lec’eh,i1,e,l itt liii, ji,net]’’,i ai,

corti,,, ,oil ti,’emiie o’l,],’,i t.’,ge]her, Ca]] chia ,,ri,i:io,a ,EI.òtrie wnlding.

107, ELECTRTC LIOHT
tice •iìt,he licatin, e (fe,’t iii tue ebecti’i e,’! irrdiit a

ti, lLghet[i,g pur,i,ee, The elrti,,ti iii lii,; luro, or ti,,, i
e], leii tI,;,, tl,i’v ella 1,r,elnee Pight.

lOS. THE CflRON OLOW LAMP.

tt,o’:ie’l’hiia,io A, l’:,LLo,ie, ah,,, i,, lIdi!. Irter t?0]flV e’iieril,iel,tc, ‘le.
,Le;;i FitLI’POeeI. Il,’ (LI,’,] [e

etrii, 0r earlea,Lti,,i le,i,,ti,,i, LO 1 Tt[i[Oii i;ii,ip, lii,it lH a hoii1e
cii LeI1 ,,i] ,,Lr iiae l’re,, ,,,Mie]l,,ii. t’i I;,!: coi; I tl,i’ certi.,,, Fr,,i., hi,rr,L,ig.

Che ii,’o’er,i or Il, e:,] i’. ]ii t1,, ,a,,, Fiara, ti,,.] the l,eetii,g
iii Clic e]e,:tej e,’: irroiil, ,.iiic calice a g]iiiei,,g ,,E the

]L]e,iie,,t iay it l,eeoItioe ineaudeeeent. ,ce l[g.V,,PI,. IO.

in Lte

FIg, 16.
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‘09. EDISON’S DISCOVERY.

aFt:F.iLo,I ]ii ]arn[, tF, ;F I,aIloii anFI )eiit jt IirnI! UI) i!,t,, tI!!’ FIL. At.

fit l![a ];!q! aFL ,iF,,k!:!! O,r a star FìtiI the !!—i!IL iF’ IflIi !!F!•

,FF that. ][glst. T]Ie ]Fpc;LFa!Lce nf iF!,s :!FF!I !LF!F!aFL:!]

a!,F!1t[nFL c!Li!,it;— t.I!lt it 5!F!!fl ,:nI!! I’;!][ann the
[TU, s]FF!]t !i[i,,]

Ira. METAL FILAMENT LAMP.

‘!!5 EL]iso[L’s Cabos r;Inw T.•:F!,1, [!&!] the ,,!:!!k!! [[,stL

FLF!5F• k[!L:I •! iL!s]s I ,;!;[ FF!etall[e fi]F!’F,t.

LLSF!!] f,!,t.]FL! l!tn!! LF,,f [t.l !‘I,’!t[i!’ [F!!]! •L•%• E!![ the

[F[es E,,!,,! s’•lL[IL LtU>• p![.!IFL!!,!!] :,,•,‘‘•L’,•’—nLn’FL,L,I ,[ijIi,!!F[tt,F !;U,L,,

E:,flt:![Fi[LL_ aIF,I e11,,,,i:FI[> FL,,gl,[L T;e !F!L!! [[LI,, ge,Lc,a[ ,,‘
tlLce [!Lcta[s ac aL,I’: t,);u lF

•ILFrOILU II,!L[ [,!•1, Fg:: L]Le,,L L,, L!L:!,Ilem’e a. ltl,,LL !,o[iFLghvc.,.

TILCy [L!’ [L ,•L•:LI,g!’ [in u1,au ,ìmsu[a’c’J ,I,c;
sort :LL!,[aree[!sy I,, [,gL,,[ I,oaF.,d Sce fl.

one e U,eee ia[rea E,reaks, y’i . uy,to’’ f! tho [ •,[!,l,

L III9 t!IrF[ifl oli Il,!. e!Lrjctff a4 s[L:LL1!,g o [;aIp ..!,[,I[. F,,,,, h,
I.., I)ring Il,’’ [,r,,ke![ ].‘F’ ‘gc’[,r,. i

slLen [FI !:!! FI Fg,I. I,,’iFF
Fi9. I?.

Voi,,, [niatu,e knLp !!!FLF,!iF! !‘‘ [

[1k, in al] ,,the, Ia!p, F,ael,.. [ I.. FI [.1..

‘‘[L’I L_ !•!! [‘ [

h,,LI,,I[, o the io,’.I:et. I), [‘•‘‘‘T’’’’’ [,,, [F[, ti,..

FoC]!Fe’Ie. SL!e [ig. IS.
big g.I ;:, ,,I:,gF’ ‘‘I li,a,, [,,,[;L[ [.[,;,],.. [[‘O.

,,EFI,e eIeFt[[,!
III e. p. (,a,,.][!, [:,,,r, [‘[.1: . t,’

IIi . !![[!!!L[t si[I tak. a[e,iit Q.,; ;,U,p. ‘‘l’lei
[a al, the ,:itt!’, 1 [F•r c. I!. •h[ [l! ‘[[ll!C i,’[,it 9

Fa) ,!UFiFwgt ‘I t,,eta[[ic SI,,,, [;,‘‘,, ahVh:’.,, [ i,ght. al
Fi valUe ‘d [ ,att p. 11,1, [ ,F[![

iat. that’h., i,,’. F.,i[i,. ].sp bLsS’I’’,’’ ,t ce £,r,[,a .rrIaete.i
l,o FLaC ot the ,‘,,t.’’’’ [‘‘ [ .!‘[ •p, e!.’’ Fl,,.,,[, IL,,.

I,

LLL. NITR0GE

ac U’:I, I.,,,,.[ F[,;,F il the I’’lI, ,. fi[[,>[ :‘, IL O!5 ]‘‘lFI’ l,’tr’’’’’ e:!

t Fil!IFFt [Ìe atle.apl,cL.i.. . a F,L,,;a I,.,, [•[, [I’.
[‘‘‘‘

. t,l[

h,LFLF,1 aFI {,F[L,FL,![,,[:LJI’’ k,.t,’at, as carE [mips. F,Lt’:L,Li,L

[aF.L]ss F![FFIILLLFFC relat[SsIv I,,’’, ,LFCUUILt CE CILtreFLI.

[,ge, F!aFe[IL, ],,,ac,, F!t,,LLhined ait.]I F•L• [FF eFIc,,[ ]i;[F,.II,FFg,

],F![FLg $,Lt,at[t,,tL,,I_ 1FF [FFFLFL>. i,FatFF.t). t,,r ere I:FFU[La.

112. THE flECTRTC ARC.

I,,,:F,.,,Lg ,.FreeF,t. p!,acc! frora oae !,ci ‘‘[‘‘FI ])[eCC •!E!:: LL•I,,,II ta a.tt,er Il,,,

Elt.!€rIe Ar a [LrF!!F!,!r!l. ..\a I!LFFg a’ t.he I.,,,, F’FL!Te t.,5,,,,h. ti!!! eiLrreF,t.

,,,!,.•:! I .,,,,l,, Eh,, ‘‘FI!!,. L.[ld FI!!, Li!I!F!F, iFci,F flC!’’r’ !! L,I,.,cu,,r . CaF,gQa

.1,. [ ,,:,F ,t,, ,,FL:[g re,L I,,,F. I] l],L!a,! ,F1F[s sr!

I !( I,.,,!. ,]iI:LFL Il,,, !‘!L !.F.!! FLF aiL[ ,.FItiF!;F!,

I, F,’,[ :i,,,i ,‘,,F,,’,[;,,:,LI[y tt,ie ai[

tE.e :L[r—]!:L!’!! IF!’Fac!!F, FI,,
FI,, CFLrrL’FFE ,[r:,,5 ,,iII, it IIF[’FiFg[LtI!!!

‘FE FF9,1,,,!!, ,I,L,:IL L!ct ai

FI, [Lciti Fg’.!!. I!!!FL I,L:L:[!L!L[[; ,,‘eUrs aaay stiti h’!—

I:,:’, the .!,_,‘,,[I,.,[ ‘erUto!,,’’ 9],,! Uog,[tF;’

‘I

F,,’i I! tel: [‘[FI ti!, l[,i,,g
E)ll!! [i L’!!! :L!..!!!,.[ lEa [FiLF1E. L’e F[. li.

EFLIFIL so thal JFIFLL {,r ,]i ,FLnFi,I ay,È[ melt

I ,!.,—F: !Ia,!, I, :,g,,I,I ,,aI pI,Lti,,,,,L,_ stilI

i, ti,, ‘!‘F!a :., iaI[y :L,. tELO [,oaiti’e •,,Fe

ti,,,,,. c..,.:, (I,,,,! ,,,,LLC dovice

‘Il:!!! Fe_ L I!,L t:.,F,F— I I,,:,:,rI,,,F! 5!) I.IgLE LI
FF1!!! Li! LI! i

‘.I’L!’1[c’[ gtIRL:![ly U ti,e [ I,.,,,, CCCF’CF,E. I,, f[g. 20 YOIF seC

LI[’![[F! ‘‘[CC I!!,.i’F,!,,,,!I, Iac[.,.d A,, [smp. a

‘IIs[[ g[’’he F,e:.,[g !,,r—tle I,,.
.,Eetv ,,.rh eor .,tIleeg a ,.es[,,F[ taF!,[FIL1F! cE the

a F. LI Fa’’’

a,t,h,sn ,!an,I[,:e, !I!cl,La ,,r I:L,’LLI!da’.[

[ CL.!! i,,,,,lI’, byb,:,.’,’ al [!La’ce

E !,,,,:aI[ ,,.c :,LI,
.!LF. !9 !,,!‘... I !l i ,,.. !!!! _L .!!!‘‘ ha’ [ ‘‘ ! ,:.EF,,,c ,I FI,,

L!!F.,!!!..!!:[.

I:..,I,., L I!5 EI

LI :.F,!, , tt*fllLfl, are,

[.1, FI y.—L[ ,.‘.‘:.. r Iri,IFI ,a:,[F 9FF

[,.,Ly F,ntIL:.L,t ,‘ LT’:’:

Il

.1



I I I: I; NT:’ I Y

I]] l,n.j c!.I[• I.p.Lit.,1,,.c 1

the e.rh(n.: .. e,!: .ìL. ![lle(!l .tt rilit

lhi• cc:Le ‘I. • ,n.t t iF Lie]]i

Sec fig. il.

‘13. ELECThIQ WIRING.

114. FUSS.

I f.,r use(e,cct;[i,) e![, ],.,.,lJ !t.

eLeCt].i,L, .l,eI,t I I.!... III

11,1 L.ccc,,,,o h,teneelv c3 rI lire.

—Il,%:,

l
;j.

‘i

.e.ks,..

a — l..e.

• . I..:,.I.k: . . ••. .

I:S £EPLACXG FZSFS r
i .1. I..,.Q • I

I.’, y..r I!.;., t., rc1,I :..—C ‘.1 li1 2:.

l.II(I II.i,,. •I,,e!c![!!5I[L I l•OJ10h•’•
I..,. . I,,.II! circ.,it ][IU . LI[ c!I,jI. li[•I

LI.c l.r,:Li11i: i a r[rc [t SlIttIe IItl[eL• II,l i•!III!l I!!!.r.!t\•,! I• 1,0011 n[)rc

Il!c re•., t nec0ary fe, a III2I.

FT.I.:(

116. sY6tL115 Or flSCTRIC LIGHTINC. I
I.Ic Iiht,.g II.cie aro genecally lI.rcc

.1 LII..g III IIC. Iii li
III the ParaLIL .‘yem, 11,0 :[ne[]eC.[

irO2 all!] l•(.,llec,—lI tI, [1,020kV . I

01,11)1 IetìgiF, •)t w,re. Sec fig. -1:1. The eec—

colli d[iI]cs in going tilclelgil eacl, ];OI[iI Opec— ri 0.

ates. T,e potentia] {Liffecc, i, ,-;,cl, ,atl, IS hIll! a%Irnl III t.]Sl III:,),)

hut the rc$iSrIb,,,e 1c22 fIle OI,OOI,la haa imlI’ s,,,all 11:,tl,e tI) tr:oe,•l [Il gIIJÙ

rrom ne meIR a., Il

‘e }1a20. r., c[)I•e, a t,,tI veltIlge oC 110 v!.[t2 i,, the :,i,,

I!!l•[

I ,IELIloSa,,levO]tlSc. .hIlLflllII&fI .,a.! !.ltaee ,voI,ld

l’i rrI,I!llg ltl,l:*l!II!l e,ltl.Il,,•,II,lc •

iIe_20Oechcol,Il tlolII !lIOC ih 1111cr .111.1

{!0OIII0 I.!!, co.[. I .1’ 1k 1:1,1, p2!•! l’lcd CI..

ccli !cc r..—!..l:! i!..I..I!,.!c I ,IiIcl.l,

!i.• II,,..,t Il! LI)! ,,l I i IO

I.. . .:_c._r. .. ,. ], ;)I’

..:_

I.!:,. ,:..Cc.:

I.;

.

r :.:..._I

. t:r——l ..a,,...& e
c:f ti1ree lc,.:. I]le Il.I. I,’’.

.1 I Il il

th :,-_,.:r1 . fr, :t. ‘-i •

-

I

• _. •.

_•

r.

::7 W71LX CONXZCTIO]4,.
..c-0...,• ,,:

Il...!, t...:.L ttIISI l0. •lI.ll ,..,.,:II y.Il.l;:II Il.. l!!e li•..

1,1.. Eh’0 I’,,, I!I!I l, :.
Il I.L;IlI. •l•Il0!I .cl•.lI0: Fl,—III:,I[:ILI,III,. IU tII
;!tlI,I,t {,,le—IlCllr i[,I•]I [cI,!,. il 100111. I I,;!), I

t0.2![l •ltl, t;,!!.,r ti! ([I ery L1011t[y1

110)1110 a pair ot j,1i105. ::c I;. t:..

f• ,t III .)r(ler. tC I l[IIl•jll LII LF.: r,:lI.Il,IllS eC Lhe

1i,e 0100151! lI 0l•IC iII.c t,, ho so arra’’go.I that I),,

— rll[!,!lt I•![l ,,I!rrer,ll a cIIIc,LlIcte i,c,,it. It l,as te
rL1. 21.

errv l’e eurc,lIt il fIle I :1!!. Il Sr the ,[,gor tIIcOII,FI

!tse0aI1lI IIIclIl,:Iek 2,1:1111 LIItlIOg,Illllrat,lr. ‘I II!l!!c..,liI ieFsr,.kc,,,,t:,,,y

io ,,,. OlI 000111 in aIly l.[.i•t r i,, III



I.’,,! [!I,!,ee (‘!.!•!![•.!!L[!c:I h•Otl T,,’vc L,I,j,.! LI,c I!,L !!,,:. Fe.: L’’

i. LI%•Ct t•O I(L LF!e I’!,,F [!II !e Le , a.’,’

tIL:!eje

tB. OtFr R flTT S PLIC rs.

‘r e,![[I[CCL teSo i.he e—..!rI.I ...,e.t, ipU., h.: ti’tiL!g tIe ‘e,.

t’’gether a the ee,,wr e,.,J Li,.!,I,g:,F ‘,! t!e,! .,eI, ,‘:,, I. FI .,l i.,.I., ,I,c l’i’’’’’
Se g. 1901,.

Tu t],e Teleireph Splice h,e t,,I L,e, I.y ,aI ::!!!! I;,
1,iee,’ M tvire i: twH Ie,I tghtIy et,e!!!,l thee, I,, ‘e:,,., r

Aetertl,et,e,t.ieeIac:e,tl,eee.L,,I LI!!,,i[e’I!,! .:tt e,.—,•I,.:.’:

‘lo. EXpEIIrMEXTS W!TH 70CR LrGFTTrbrc QUTFIT.

101,! 15,1,1!. e 2.S . ].lcl!IiRl!t l!I!lh wIttI !II HJ!I,!C, flil I!![FF! I.,,gI,Il, I!!!

t,[lI[]t!eI or 3-FUI! !eeepL.el.F, h,.,,I,i i!,.r
Fi Lt,el !III!Ly e,,] i, ee•[tF]! ].!]t !dtII!,, t.hed

I:,,! ei!Ce,C]!e[.II[l I]!rIFFcee, ,!]ee, y!Fe! c!uI.eol _,eIteh ‘‘IL],—

lt II,e e]re,uiL e,J •!t,c’:eI, Ft.,u, eh.: ie,]!J.
olrer nrnte r ]!‘e, ,e,].,Le,, [‘!!.F’I! Le. 27

I,ji],l youree]r e!, e,!,ere[e,’ !!]C]U Fe,,p
eL’iIIg your IigI,ti,tg oeutlit. Sere,, y!!I!! ee!e,C:FeIe te

eni Ice eitl,er lI,e reverse i.:,,e [5! I]’ e.’,, ([I!.! I
swite], ,sc e key. Do mec e very ],!!!e eo[c],,.!tL,!c !F]rO

the 3iT,t ce it wrn,I,l .:O]!CUl!!e toe t,neI,
tl!r,,IIgtI t.be e.lc!ge!I resieteCIce.

the colle !!f the bettery tI,e ehe,!,i ‘‘I,’ :,,!Ch,!, g,’eI!r—

0,e eleetrie eeIrreII. TI! eclelitio,, LI! chie ehernieel entio,,
iCIside, there eco ako he I!!.te!l e],er,,ieeI efleete ge,,ereLe!l by the
oe,tci,le lIte l,atten, hen the c!II’!eI)t ]msseo throUgi, certa:, ii!]eeIe Ti!,!

re—,elt this atte!,,, i, I!eI,;!llr the !leeoII!p!IFg oC tl,o ]i,1ueid il,].,, It’
cet [!aeI:. ‘]i!ic iI!,!,cc is t;,]le,I EIeeL,elyaia

121. DECDMPOITION OF WkTER.

Ct a e!IreI!t tl!n!Igl, F!IeF, the ‘1cr wIfl l’o dee,,,,,]eeee.I h,I,, il,
ronstit!iejìt !.:!,! .HYdLòg,] e,, Oxyien. ‘I’],eee gsces tflPCC.: il!

I)I,i>I)Lee o,, t],e L o] the ‘‘ire, ‘rio,’], Tel the euI’ret CIIt,, amI ,,eL or The.
ii’LecI.

I,. tL,v:,,,:,,, ,F,,,,;u,,,,e, e],.,:, CI

Cfl I,g .1, : :,I,ie u,, collo: th.: ecee, cml
Il FtFu.I k:,t ther’! il eeFIy I,’.e,: al e,!,’],

li ti!! I’)’ I,ic’I cc .1 ,,‘,,‘,sI’:. l•I!! i.

tIIc Lciqci h,eCI,r L,..,,,, F!!!:! t!’,C, ( •ICF’!

Iueo’I h_ •,,,,,,e I], ,;,, i,,

,] t te:... I Ti t,,[5!!c Ui
11,1). .‘, pro ,eet,.r ,: :5 bsd o,,e,I,,cL’.r. i] l’e, t’,

e•iLTF ., tt,;—,I,,.1.,., .:,,L1.i,’iri ,:;,ci’I to ,0,I,1e.’

t22. At{OD; KaTKODE
Il I ,,.t I,.., i,,.i..: ,.I,.,g L’,:,,cI Ir’,,, the

II,;.I Lctrdeu. I•I,e,..,, I h; u,]ii:h F

ti,, aoe. tI,,t by e].icIs io I,’e’,,:,. che
K.thd.. l’I,’’ ,,I,, I,ici, i I.ci ,, ,Io,’,’,., l!!!e!i i,

—LcL.oiyCe.
1•I tis•,!!,,!,.I!I.!!•!!!. I!.O.I.!.: I,iI, er

I... ts.! I !C’ ‘‘!L !:.,. :111,1 .1’.:

I

Il

L11. ELLCTROPLAUNQ.

(],c,,Le or FI I r.,l!c,.: ,i,i,I., Lo Ihe I’Th’s I,F EIecLrepIetln
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FFr FCfl CICCIF’o F’’FF gFFF’F wilh a gF’CFI( FIF8FFY IFFtFFa 1FF F’,F eF, .‘IFF :,lF, I
F!Fal.clFl’’poised FIF 1FF: FFFF F’Ù aII(IFIF:F FFF:FLF, FJF

laFFFFFFgIFFI,1[] F!F!F1[’ [lF.IFF,I,F FIF a—FarI FF IIFIF’QF:F’i’iFFgi!FaFFFFFFF,’F,F.

147. T2E TELEORAPRIO CODE.

IEFa IFIFF,FLaaFF (FFFJF’, F,[igill:atF!F[ ‘l IF,taF,, hi11101’If, I,FFF[F]FF}C [IFFIra IFIF

FFFtrka tI) for’FI IF?FFFC FF1 Ilee IettcF. t’FI! F)F[F;1’FFIF,FFF!,,, FIda code FFFF eFaFFd aFI
I,ltFFF:FtFF,,iFI ;I,Ftae (‘FFFIC, WIFiCIF dccc awav WIIIF (1114 F,EFjccti(FFF, FI FFc,., I

11FF, FFF!FFtiFFFF ,,F lFitF!FI lFtoF FFId (‘FF114114. ICe]oF YF)!F II •,,.Ia re—
FF6 be tIFO :FI],]F[FI.F!Fe.

648, KOW THE TELEGKAPH WORES.

LF!L ae CFFIFIFFF4F! (IFet FFFFF fig. 48 F’epl’escFFls a lille FrOFFF Ne; VFFÙ LF, \‘?a TI,WCIF
S!FFFFF1,FraI 44 IIFa EFFFI,[FFFI,FIE:FF.,,4I:Fti,I,F N1’e TI,FF,,FF ie g,FiFFg t CF!FlII a

FF’ Nea’ FF!k. V]Ie,F FIFa FIFt’ra ‘Fr: FI NF!4F IIaa’e,c IFrF!a:aF. Ide key. the CFFF

,FF:IFII, CIIFFI( (.IFIF I’!FFirF! h11e anal CVOF’y reee[’cF’ a apE te dF, work.
UFI! O(FCrFFIFFr J,F1(EFFF ‘Iv . FFFIdFI, the Nel! V,,F’k—Sl;FIF,FFF FFcaLlF CO tJF:It C’’eF’ F)]F@F•_

:FF.FF! OIF the a’ho]eliaealI kFFFFa l.IF:!l. IIFF’v eII,],FFt leali 1FF pay :11, ;FtlF!atiFF tFF

0FF! \‘aF \‘FFF’k FFFFC!:FIOr EFt’F![4 ]Fi, ea]l’’: FFFFI ,F)IFOFFFIe te, NFFa

iFFFFFFFIi:,(C]V I.FF iFI[I[FFF the I))4FF t]FerI, IIF:FI IFO la F’CFIFIV LO rF’ee[ve t]1c FFFtS4:!Wa.

_________

IFrOFICFI kcy 1FF kec tIFF! FFFFFFF’cti,,l 41FF] CI the elCttrF, magIcI Or 11FF’

16

1FF IFFFFg FF

C•I ]:e,F! [la

‘!II[k F]irF!eI!
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I.:[.F.:] ].:N[.RN FIFXI’RTCITY

Question» to be Answered wben Study of Book 11 Is CompÌeted:

2. I,!]t.![
3. Ntie geod itìs!!Iat,,r.
.1. V]iat a pc—baIi kilìp

the genen%i n,[e
a I.v(,]t (:!IlI(l!I

I 7.
I. Na,![

E)aL •.‘)(rjj[[))t iLl (l’e !l[,.I!FI of tl II(,,•i,)g
!LL(I lUiL(l a! l:g]lot?

Il. an ,uIt.!,,aF,[: i,,I,,rr,,i,tcr work?
12. wc LIgr:q,I,i ;vork?

MEMORANDUM
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ELEMENTAH i ETJCTRICvrY

l1. ELCTRTC AGCIDENTS.

0•Ii b[!i[l. ,,,,.L (hai ,,r y,ii,r iiI,,l-,,Ie—, bo,. le,,,
:,vui<l aect,le,,ts trò,i,

is aIeaa ,la]]geroile, SO ]ii ,,,,t t.,,,,h il. S,;ioyi,,g
kiiid luay s,,,,,,a•hor. i]] tiiei[ ‘s’li-ce be iii o,tI, ]ie. ei,,,,. CS,

,,ot btt0,11h5,i.

A r’ere,,,’ i,, ,,,,t:,..L ,5iLt, a ire ,r ad earryiii ati el,cir,e C,Lrr.,,t ecu]
tu the Fe-C’I... ri,,,r.tu,e i É,,Ct fl,,t tooci, the u,,rartu,,ate vi.tin,

Lii u,,ti bo,ly le tt,,,reuh,lv i,,eu]ate.i. •[t,e rescuer n,u.et ad vry i,rotu],tiy,
ti,. da,wer lo I],. perael, ila cul,l,,-t le mue], i,,,rea,e,i the i,,,uu’r the dei-tr,,:

,,,rreut le al]otved tu pace t],rut,gl, l,is isely. 11 imaiIile, the ,eS,ter sirn.ld
liete i,imaeir bv coveritlg ltie Iaa,,de witl’ a ,,,ad<iet,,sh, celibe,. eheeting, se’-eral
tt,ickn,aaesuf iilk, •,r e.o], il.). .l0th_ T,, a,l,],ti,,o, ari .],,iul,L, il i,t,se,i,le, i.oti,bilete
Sii ,oeul,tiim’ i, ttaediog o. a ll. hmiF, a tl,i.k p.c.,, or papi-].. or eco, a
eoat. Ti,,I,he,. gioa,!s,e,,,i Fl[}i]•iC e],,!C I,iiot.e aro et[]l C,,r(—[, i]it the’• ctu,eot

uve s’ire e onde. a b,ereel, a,ad da, rou,,cl le iiry, iL oill be
t) iL,rnd cii the groued ami puli l’in’ ofi the cii.. ,vitlì the hore hamie, i-,,.. leci,,g
tak.ii Lo tcuct, oiì bis elotl,iug, enel liii., n’tal not be wet.

A ]i’T ivire ]ving fl a isatteuit reity li, fl,p1ea] ,dr i.ii h earet.> ‘nt], a ,]rv
or ati.k. i,, r,:,,,oc,,,g ti,. iiti! tCire roni t.Ie, [ierc,lic ,, i.],,! ],.eoi, fr,,n, 11,0 iLa

do thie. aith ,n]e ,,,otit,,,, :0 lii,,, ti, ,,,,,l f0’ un CE,,, ‘or,’ teili intrease

A liv. ‘sIre l,,u 6,, earela COL by all Lete or hat,het tcill, tlry ee,e,,]en han,Ile
e]o.-trie eurreiat r,,,,Y be aliort .,.ci,ite,E hv ,leopping a ,-roal,ar i,, pokr. o,

tho aire. Tl,e.se taust ho dropped on the ebbe feci,, whieh the eur.ont [9 cil]]i.ag

and not oti t]ie fartl,er ciste. the ],,tter ;vt]l ,,iit short. cireuit the
il. io paecei] tlirot,ghi the hiely ,,r the 1ie sui in c,intatt.. Drtip the metal bar: i]ii

tioL piace iL the irsi (i. i]i 1ll tht,, l’e inade i, or the.
re. ire the ,!i,rre,,L uI e]e. ririty tliniimh a—ui,. iiuily.

lO. WKAT TO DO FOR ELECTRLC SHOCKS.

..beroy0 iea,l Pi,. a ib,atnr. i,nt, d,, n,it teait E,,. hi,e_ [eatii,ent ],oi,l,l 6, gi’etI
ca—e., tE ti,, ne,,, OEiF’rC e,. li. ,li,:,d_ L,iseo,,, tt,i, ,4,,LI,in ,inaand li

i,, ccl,,.,, hri,:,tliiog iiy :,riiliei:il r..iiirati,,,,.

i. lidI ‘iii the grei,ml, rare iliiiii,war-I_ ar.,,. ,t.,iiùcI ,,boai, LI,
a lutto tu one cile. so ita tiiit ti, [ireceiit the tre. saesage of iii,. The

iit,.rauer kneeic astride or beai,ie the atone figure ani leti iii, t,:,u,Ie eIt iiit,, t’e,

spaeee i,et,,,e,, t.E,,, eta,rt ribc liv ]etti,,g LE,,, ,,.t,L iii the i)[ipir i,,sly
‘o, the [‘coi,’, n’a,,. t.i,r :eir a t,,,.inl i,,,’. or Li,. i,,,,Ra; t,y

tue [,reaure. t],e ,,],,,et ,.,a.ii.y ,!i;iege:it,,,h ai. ie ,]rewi, iii te teke 1.1,. i,]ai’e ci i],:,i.
cui. 13y ,,irrdi,,g Li,is el,:,,,i, est u,ir——],re.scitiie :enil r,—eai,,g. tt.ehve I.,,

liEto.,, ti,ue,a tt,È,,,,ie •hi,,,,,iti,v ,s:”ch ree fir.st, ccii ,hot, o,,i,,ti a.rifi,i:,i t’corti,—
io iierPi,r,,,e,J Sii,,. t,t,lco it i, ,io.e..s:,y ti, o-o, io, h,ocr i,,. tit,, t,0P,,re the

or in eyelhI e,,- g:,.[, trot,, ti,, ].at,oi,t .ete,er,Ee ti,. Lire caaerc eff,.da. ami
th,,n [‘e ,,,,,ot car,ruiuy ‘ 1,iece. iii the E, ,,.,ttii,,g unti’ ,,at,,.,,t Eec, ,thing ic re—

ti,en isr,,n,otse ri..i,iatio,, i, .,,i,i,,ng ti,,- leste
t,,tr:e,,l the h..;,i- t. i),, ,eiueiisi,t ti, atio,i,l,,t, io li,,— ti, r,lat. ‘‘‘‘lii

the i,;,ti,—],t. iieii cttatt,,,c. Ci ..a t oaatSuuiitilt iiP ;,ri,a;et,c tis’ iaic or
e Ee]:ece

1l. TREATMENT AFTR RESPIRATION BEGINS

ri,e erter L,e,,l,,,e,,i i, it,,[i,srt:ent. i’,,t ti,e iaetieot lui,,,], Lesi, ,,,,i,t a,,-] CS,,,,.

Ali.ayn get the cervi.o. cia1,hv,i,jsn as s’io, a3 i,,siait,ie, t,i,t ,],, i,,,t ,vait i,,. t’i,,,
Lo coli,.. Start t’-ork itistr,titiv. Tue t,,,ri,-,,t :,,-,-,ia ,,t;g.,, so ke,-p it,r,-t,,t,lrs

ii,oc ure reiiii’i!lg d’e i,,,,,, ,,f tI,,, iiEe—ici.i,q, lir,.t,crti,.. iii ti,
Lhis reas,,t,. i,, ai] t,,,r tt,e ,,,,0t seere ,,,: ,tt,,-, it ia e.eui i,, ee,,rk i,,, iii. ,,:,tie,,t
[i, ti,

ELECTRO-MAGNETIC INDUCTION
ti,. ,,t,, i,,,, aE,out St:eti,, i-;t,•,tri,ity aed l;egiii-ticni. o.. ci,,,k. or ebngip’g

,,ei,tral Es,,hi,,a liv iu,l,,rti,,,, IV,, i,n,o,i ti,at o rharge est s—l,,,-i.icit’- eie,trifie,]
oi,serae,l tt,at ,,,:eg,,rte i,,,b,,eed t.,,etiar’,

i,, ,s.,y ,iiagi,ct,s, ,,,,,ae,—. ,,r i,,,,, i,. ,,tber t,,agiietis ,,u,6—ri,,] b3 a ]sraeea or tncg—
ei-ti,- in.i,,,rti,,,, t,,,i ],,.e tn. 16,1 again th,,t ,eis,,,t,rie e,,,oot eri,, Lo ,ro,]t,oi]

i., a s,!rt’iO, t’.w ti’— Lt,,, ii,•iii-,-is .E JIlo,t,-’, i;igiietilr

a2 THEORT OF INDUCTION,

ral,o, or ti,it I-;le,tr,, \T:,g,,,-ti,- u,,,t,,.iio,,, and the tit.iiry ,,r it li.5 in d’e
Ei,,os ,,r fui’... Ve kn,,ec tt.,t aro,,,,] ecen- n,ag,,et. ii,,ee ,,r r,,r,.e aro tI,,wii,s

il,,, Soril, i’,,]. Lii t],e i—,,.t’i. P,..ic. tosi o0 :,lio enea’ ti,:et ,,r,-,,,,,i Li,.

i,,, i-o,, i terre fliot—i,,g, talti, ti,e cii,, io ti,.

. l,,,’0 ,,i i,,... ,,re ti,,- iiiiee,—r td,i,i,.—; ,iit. liii’
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114. UQDVCTION THROUGN MaGNE7S.
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I ,.,,l’I!..! Yii

iE,c (Ifli

iio L],t.l i.uieee l,a[
,ieedie ‘jij
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155. YNDUD,:0N HkOtGH ORhEX!S
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156. ALTERNATINO CVREENTS.
the *.I[i.. (‘ll,’.’t I:e:.I. [IO i,idi,ce.i .‘fr,: Lieity is ge[icraud

wieet, the I,,DI.’[ye [9’CF t 11,1,1* hl’ [[[[i3’ th, mhio1 an t[eakiil of the circu,’
geli e rete, ud le ed tutrents • flret i] o i e diree leii b mekih4 the rircuir ce d ihen
in opposite tY hrekiug i.

i I.:,tei,c]lgi,t.heireijrce ,,,.u,thjsmai,.lr [i.,’.’,.I,’’ c]tereatig

157. PRIMART AND sEcntrnARy CO1L ANO CURRENTI.
Ti0 e,.i I,u’I. eeeretee tI.e .‘..r!!t i.’:iile.I the Pei,ary C.U, ,,,d the

chi. Cartoni. ti i,:L’,.l F,*Ii 111,: ,[r( e i,,,hi,

I 5tetley i ,. ;:. ;._.I .

Secard.:y C.iet:e. fr : .E:. ti_i:: ai,L .._

. .e. -/. ‘:.‘: :. !Ay a_::;_. v-. ..,t
Il r.e[t.:.j!.!’: i] [.[[[ Il[• I]u,,,,!.:.._[!,[eI[t. il; E, r...,t,,,
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5. 7NEQRY OF N DUCTIDN.
Itt ‘ii[i[C tht cicetro ‘,i,, Eu!:tiu,i ,i”l, .‘*IiIi*i,,ed it

hie sail] lite, tIrt the iii—turleu. f [li: iiees d iuree ‘; i.i.’ lii,, ieih[i:tiuu
i ,u’,:! •ii]!iiii[el]i[[T Il, :0!: ;;i’,’i1;,:1io: tl,ti,, eieetei!; rorrelil

ere,

159. RUTWKORFF1SINDUC
TEON COILS.
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F,M

:O’DIay
i*”’•!!!!• I ,!••![[• i clii:

i :: —.

.5 i: ;‘ I&e,r coi:.r
t!t R.tj.ir Ca.

—1 I.,• [, [i I. [[[[.1

-

s

1



—E

-I.,iJI’.][IJ’.fl’IN

,-—)$•i
•:-.9)_!:‘:

.1

Il!’
I,.:,!.—i..F.(![.I

92.!%_9{I.’I’

II![i(][.•I].!].IIl,:..

9.).)![![!,.!a..

I!••)![•.?)9!I9jIf]![;)]:‘III.’’‘—][F]9.)IIJ{)

.,!!Ii[fiiE)o][(I(I,:!
N• 1aI{I.€‘LII!!IEII•

i!).[!!I!(!‘I.I.[]]!!IJIJ.!JIII’J

•WHODKOILDQCMIHLrasLN2Wniana19t

I!]!!‘LULIL’’I{l[.L’Il.L.UL,LIJ,I

I?...!(L;IL.‘[IOO(.LII,,L!L.L;L.)![IL!!..L!...!L[PLI!IJ!’
fILiI,’II.I!Li.:

ILILLL:.IIL’LIILIIIL;I.I,I,IoIJ.T_I!L_’!L_I’.)3I[L‘lUIF’][LLO!1ILUiIULL(
I!XLUIIII.LdI,I(1I,aJ[LUL.IIUI)

••.,
Iv.:—T.*.:—

.—.,:,..::.;r.—i—-!VI
.?.I.!:

:_...&_-t-r:.I———.....

I•

iI[],I•IIIT{)Iff)[•j]!)I![I.,]L:II]L}U’,;.,.,[!],I.I.,.pII[,;

III.I)II!;I!I)F,LIIIILUI[L:•I’.••I!ULFI[•II]‘P{L!!‘;I/t]UL,]!],lI]LII.’.’’”•’.1

SflOMto’IcorLDacIpu2HLj0H•091

]![•!I.••! 1!UII.I!II!,a..j.,I,’I

...1—

-.]_..•

;fl..;

)_ri)._!:;_:.r)J

.1

.y.;

orfII,‘‘IS•tI’[’’

Il.’’3!_)!IL

i’’IL

4;IL[I•4I[[IUIUJIIII[I)LI

:].I]I]I]:I!L][i.[[UIV!J.II{ILIII!UU!I.!I!UI_I)!..,lULI!X_II_l)’iPIII!&iII!JII_,

pII,:.,.ULIL.IlII[..L.I‘.‘.[,I’,.!IL.II[...II!’:[LI,9)1.11

7100IJxv4HflVC!tE01MD!!091

.•)...-.:L’[

—...-...rI:F
—..•]‘:.—:;—;;IL:--

_;

_a..:-_.:. 4:-—.——

.:1;

—.

,I.½

...

irr.X

-.-.‘-.

.

iiIU[••l.U]U’1•ULL]l,,_IU:•.[.,,EUU,i),_U,_,_][(iI.
9.T.

.C::.a::_;.!-r-’’iII;.;_

.

.,:.1
‘...::..;plI—.._:.

...x
1h._: 41

I,::.
,.,.,..—.—c——rIv_-w

I—.::

UIIIlIl]:;]Ul.I.,....L_IlI,lU_,OJtUU..11

IlLlIlU•lI
:Ul[

9111.111111111IIIUl[:,q1.111.

‘Il._[ilI][IIIU:JjI 14I’’I’•I.)91.lI[L.lllIi,L,:,lI,:IlUIU1lUU.

ilI(lI(L.IIUI•I]I!)l]•UIU!l•.ILUI.II•LIIliFl;U1II

I

e

IL:ILTJjJ



tt. OEZSSLER TUBES.

r,II,fl e’ I I

c’itt i,,—’ FI..— tte,’ I,F,,, ,,:,I. F. ti

I,,,., i ,:. !..:t ti,
ti,..

ti t’il..—. Li ,t.,’ •

i’ • ,,,.ll hat. I

I, I,,•, hIIe•.L aiLi, ,L,’F.,,,L

F,,II ,,

163. X-RAVS.

li:,,,! il Ottt._t hI• ,,,,,. il
;1tlLFLni I,il,e t,],L.’3F i],,: t—,L,n’F,t

I Him,, ,ti,’t,;•t.F•,I ti,:el il N:,,I., I,. :t3 .t,.,,,t 1,1 i.t,,—t

tI,nt,ig]i l.,,,I .1,. I,, et,:F F![F’’, t,n I I,,.,t_,I,, e’ i
the e;,,,,t’ Ir,-, I ‘ti] tI,e

FI,e’g,LI:t I’c]’i ‘:‘‘‘‘I i,
Il,,-,,, FL,’g—tti’•. id ,iIJi],

tF,ey t:,,,,,tt F,:Lee tI,,,,,,gi,. ‘I:tko FI, ln,,,,,o, i,ai,,i
t],n.t,gI, iI,t’ II’h

;eiiii.Ii

ÙeFLÉF,,t eet]I. S,’ iig S.

ti ,.L,; ti

tl!tFl l]et•.,rIiLe’[,L,I,,li,t,, (!tt[]

ii al,],i!:eF,L!, itt

I iF,ir,Lt,,F,I r,,

[FI isr; .,1,,-,, t,.e aa<I FI

i:tIk,’,I ,,vcr tuo bl ,,,. lino
IlL,,,LgIL i,ie e.eitri,,t,,,i:iI Ot]O r,,1,,, il, ui-ct I,, —.

tI,,i-,I flo,,re,ttt I,,LiI,Ii,L l’e. 8.

The peinoipi, ci the telepbony e bate,i n in,Iuction. The Transmiiier, t’i,,
i,art spole?. ie io, the line, the receiver, tI,t, p’vi. w],itl, trives tF,.,,’,,, ‘‘I,:. ,,u

a,, elect,ic beh ror caI[jt,g are the eeeet,timi verte of the te]ephone.
aad rooe]vt.r ceL,, i,, tit, f,,iu. icl,-I,ILOF,c, I,.,i,_ il;,—.

l’i-I lI I ‘(LV

I . Li .:I. il,• t,,,•I

1 ,,—.:t,,,.— i,,,t,,.,I..e II,,i,I,.,c,,. ,e..,k tI,.. 11,1 I,,,4r, ]],,OL,t i, 1--—,,u ,,t.,,i ,,O e ‘o
. .... It’I,•a.to I [.!tCt t’For, :,,, ,,,,te,,n,,,, F by Rele te in e,.—

t. B LL’S TIAI{BMnT ER.
I LI’.: .1’ ,k’-r t.,lL, eh?.,, th tI,c

I,i,.I, i I £,•, ‘I,,’,,,gI, I I,,_,.,,,,,I,,r
I ‘‘t]F]],e.’. •.eFFit the Cari.

o CL :‘‘t ‘F i[

,•,.,,.,.,,:,,,ta,,,I

i . . . t . __
....I rtsecs ‘.aL,: ih,:,I ,L,,,,,,Leu. L,r

,,r,-.;,;•c—

,,, a oocot,,I. •[t,’— ci,:,—’ ,Iiik e,r
‘I’•’I’I’’’,LCFL’. [) vihrtes in

.

ti,o:o r;,,.._: ,eI,:,I,t,,FL,i,
FF t,FLtIIFF, ,t ,. FILO FLL.L,FL..U,

14

t—,,iI ,;F,,L,t,L or a vcr
Lu

Fi! ‘re_ti O, ,I .,,,‘ ,.,,,,,.,.F,,, i ..,iFI, FI
C’ery ii.ne the diephregrn i, p,ectsd 05cr the

flaee by be esac. el h, mir wceeo ,,f the iei,,,d, a feehhs ,rre.Ft ol high
e,,Itwe Lt mduc.d FL5h,,, th, c,enen]itting mmii and condueted cee.. the line t,, the
ttti,ia coli 81 the oth... cmii. re ce,e bere exactly the carne variatice Ct the

irenqthoI the mclael cad hc ti,r cani! eibration of the d,aphragm and, Fherthy,
ro 4’ Le St e tatti, Ct e carne e onnd e the other enu that was produe ed on the

tr.atcittiR, 4iephrem.
i,,.Iii,.c,j cur,’,,t i .nt ,,,,,,: t’id :,[lIL.’ligt,

te ?..... tI,t,.,,,:I, mi,.F,, I,,,rt, ,,i cnn- ,,,,:,,r, ,,,,,I CEiFO F,itiI,—eItage. Noothercoe—
Cheo th,•, ,ad,,etd one passee the line,

il I hai r,,r Itt-ai ‘‘e,:, Itt—! re i,.I ,-I.I:’’,,’ cC!iS etr,.F,goIIo,IgiF FO IF’aI,c—

4I,’ng,Ij’i:,Fl,, Lt,] iFtcIL.LLrF,F t,,,,l, iusi,i ,-t,l,:ee,i •lfl the
LI,,.

L6. THE MICROPHONE.
li,c t,,,,,- c,,IieeIe t,E l’i ,,I t’.tFIF’’’L e’,

I ,h;ti l’tr,,, ‘‘‘‘I.,• a
‘Il.

LI],,] IL, cet,i,•I, i,,
!>,ttto,y a,,dI ..:tF,eF,LiFFF,r l,,F-F,LtI,e ,:F,nl—

i,I ,,.I,.. ‘i e; e,- lino, Ne, ,:eh,—.. i,
or FILO eir,,,gII, ,,rI.ia:,-,,..r,—ee

ul,e carl,on o,, I
roe,,::ete u.1,,: e-ih,:eLie,FL •tFL ti,e t..tni,,,itter.

I;,,’:igI.Loe
I ,;,e:,u,I;,Iin,,,F, ,F,L,-,,,t,.a, I,

J[:ii.Ni’l:

7. .:lle,, F, be. E.

164. TELEPHONY.

e

N

Fi5. In.
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167- CARON flAflMITTER

T]ie prie-ij,I, i[[.. Ie tue .jt a th, Rtit ta.Le,t t,ntmLttr *I,ib
gen?aI ilee iii aU e.,I.,r.tii he ee ti

12e]io,ia aaieFii,tt tiPtli ttsttiLIie [ti th[i!h the j!_iI,Iir:i[t!
teit]t the riiiit litt[[ti:ii Itotaeeoti thaL :ot[] the haik hnni[LL[ O

1iI:iiiiJ Ioe!!1y Theae eabon graanaes cRer digee..,t ,tLst.ncts t
fiowing eurretit depending on the P,tttITe, produetd by the viUt t th dia
phram. Th [e ;teatii,ti i rt[et.at,ee causea a e! tuet,!iiid[tig nt!

triiettiitti—i] tlir-iiieh I]ie ]iiie! thiis iipiiliiiit,e Ijie t[t,ie ;•iI.,.!h[_!t! In
pliraglii 0r t]ie iiet ae [e iiepditeeii [ti the ihi:t[thr:igtti i]!i! tu ,o!.i! tter

etii,n,t avea or t]tes1ieaker

VitIi tiiisli,,e a ùt[Ite[y {)P !•t!e or tte,t i-i-L] a Feeesiary, Ae L]iia li:i, i i_

trttt iiii tI.! ti:[l,ett!lt etiiinds ovi-e Jn,,g •Iiataneea
tii-iiiiiioaa ‘o itst ti!i:tye in te[eeral,]iy The prinlary eiirriit

itt tltea..ei,iiihttey {-i![F a eitrrettt iii :,fl[tig very hi]t voIt:wi! iehiieh
ita wa thniiwji CCV hi’tig iiieiatii-es.

fortv 3aes evi,]itiiiti the teie],htiittt!, tt Ftae atierceileil itt

from the eliataiteti heueoett tiff- ii:at. ti] tue third iitti![ t?f a iiitiltlittg]ilff
hie rriend, te e:erry otir voiec ocer ai’eh ett-rttti,ite t]iet.atices Liko friim Nete eL ttt

Sa a Francia ep -

16a TRASMiIQ ti QF ELtiCT RtC a CURAE WT.

i. !.!•:(!tt ira i, •!t.•ff•( t...!,,i! hp•i ,rriit rt-tttt iii ttl: t

tei iiic ohr Iaec itere ita T.t;.e. h.!t! r;..itcraIiy ciatapor
itti!. tb e!t! iiiFi,i, I .i,i,er.tiret, ti t_ery lotr te—i,ia,ie i-t t]ic ffnajeg

the •e.:»e ii.rtO !trti]i the thtVki,eao or rito oota
aia-I tb:tt.tt.ct.. ]d thv rc,inthi t)r the ekt:tei,rrpi, tttietd ho

a a roetti’ or a tipe Ihitii o!vtie Ft,y. e hie fly dite the heating or t’te eirr.

- ciec te ,,thct.tir eiee ieil!t atiiat,wtec tutti

a i iiae- :fl har,e iia otio t! li! ••.•!itit tet Ci• Ot• CXiiCtt5tVO

Feti !irre!!r Pt t,e irh ttlttt-. a o i I tt-.: pittier: tgc.t. ritta i]iin co[i[ior
hlitu. Tiie1ttt teortii i’ eiir,eitt ii) aititi. :iittl tt)

hta.t. the siate’; reei,it ir 1cr tr:atieritrttt

iii itt ti iii ,ete,ta iitt ilir uett. luce iteitit i.

69. TRMrORMER.

ttiu.ie SCI jltthtF.tj lIti

.‘ii. hie’—i’iz te-ta.. et it,,i;ihi3—nr

altauie ittlr.I
ti itiit: ;i cIoeed ttatcc.,etir

iii ii.iitiit cttrttI ae 50!t.,{i ihie

il ti!

.te!i ti I i. tit gir tiitt i]ti

etIti,•-It itt•ciit. le lie. I.i.hi!! EtC[tiiiC.t•
iii

tI tircvr T,..,.k,mer.

I:! • ttt,Jtt !!!rr Lhitit i.ret iiit itt.! I i-!

et!ii:igo t,r a iiti-t-etit

o ht!tt. :1 !!—r;iII!-!i tp—doaoti
i]ie uariteaa! !-iiii

iI i’e iia,1t,ter

tit ei i!]!i—h viii—i ie.s,tta[i - -

•;igr. tenti tI!o SeCOflhiii[1• i-i!iL

ti. iiitttia or tiiji:h ttitttit![ Ii[F (O giee

•!iit a ttiuihi IiiC!i ri,eeiiatt :it iiitt itti Fi. la,
t,attertirttt ti iatteitt i•rttiti SUO te LOIt vttite_ Ihteei! ]i:te [i! ho fi’e ti

i.. ititttìy tttt!Iiti titi the P,[ittarv Ui)ii tutta oti the Sei-iitiii:try t1,i].

htt a a(øp—up traneformor! t]iat tr;itterortttia lino o]tage CIto ]tigii (11€ errange—

titetti oF the otite io ilter reverseih

F;e. IL
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170. THE ERECTOR 7KA.rORMEL

£IF[f•!(F![F[i1 aI*er,stiogI,.htng
currenI .r tlJ%-lI Volta iui eurre.,t 011o eoi€lgt.

•

— -

I !!;•e FI[]ee

I I-. ;-lE
4s l E

rt.4

I F ,)f)rF,)i!r I 2

Ft i)C7 s•iFi!li]i

in the ee!I wcùndary
c.iI eF,. F:[F )F) Ih)! ti-I. F[)L itt !•))! titiiesas ilt Iltut]urd,

OF! eti !-I •_ [!!•3• e_[!!. !)I!I- rttii a e![!

l.’’-en lIte I)-:[ili!!:[l$ N,ia. I ta]td Lite
l>elteet,i Nec. L 3 ts -t,tic F[)t

— I;!!!! I I i., v”Iis. SI!,, lig. 1.1,
17’. DTSTRIZUTION GE CUflENT.

tee ie,tt-e:lIy P[!-!I•!)•
InflO Lo .6,NI!

a
CI e.Ft .1 ‘•))it I ..ce,.F! Miie.t

I !‘!• I .!e!! II!..I,!l!_! I,:

,:.,

.:c_

- I !l•N. 5.-:-.-
.•

ar, •:_a...._ .

•--

-• •.

:)d ]n[iiat..)I! Afld ice’- I,.

172. TElE DY (A O.

Tie? tbrv ùi Lhe ittdu::w: N [F t,tggeet tp :1 ,i;in li, I

‘e é,.a—s . a abt. e, r,., eeezs r_r,.:I t, nLat]ta
t-..,:—. ;:>‘,<fll. .. -. %) -

I.;’.:
:!rrr __-••-:--,,,_e.

I tFE .,. :.(t.:-
I e :: .ry

ti Mfltt .hIh arraLged as a
tI ne tkse rircnit wh:h ac,,I Ìf fzaa ed. .rdtttf,;:. .txt
:Ijst .S, rucree.t.

:2 THE DEAL Tx4W O
a: ...:.:3.

I J:.e U...:. ,,: t!U! ringie ccl P:.l..a:
I I!:[L]I ,•:!!: I]FF)!•)![] t3• .-

si l,ce t’I,it,Ft littte I,t:t,t I

fl• lI[)C the t)C I]::]•LsfliF[I I::.,Fc .1 il,:: —

i

a n)e:;.c],ienE or ‘SO !IC:.!C• iii)
Ihsir w.);. {[fl iesject’cIY FF)DI)

,,u their Iì&ris@ntal
:1ev F!)I[F[II F!Ifraeiy prttIIeI

ti,!) F!F,e] :I !C)•).

I.. t-:[i. one inverse !![))i &nf dicesI

:11)-SCI )!rre!!l. bn sa.]))! ti:t:t I
FF tIte ttt,t-tiIe ):.jij 1I[!1C

il:
lvi. COMMUTATOR.

I a.:c: k., .1 .:)e tlt:-s t] £L..tt tr:.!], LI :,:.:iI nI t[—t:Iy,: 5!) ):::::.I I.:: i

- . Il lt - .—

_,e:- .1
•, •.,: • ! -——v :—:s I

:]!I:.•.I,

i.— e,_. Tis
wirr:—u:e. onar :,,,_,. c:,ert vikha...s.,

.c l,oc. We rai Ib pa:: ci te CI a:,::, 1k, 1ons2r. i- • •. -. a

itt:ti:sI

v.ie-: pp.e sa F h--,. SFC ic,uIt.t,J o[I uniF )FF tLe sQ—€siiJ

Fu. ‘4-

ha:. leettti,,;1i Ne. I,
c::tIFie:: the e): Ce:-;

t.1ir -. 14

----—-friI Lt
-‘i I

flg. 15,

11,151, e[teF:tI)! Li!), [[I •C!•_!):• i
ti) •:C )iC)! ;iiIt ,I-.
rilsitI :tiiti 5,, ol
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176. THE ARMATURE.

[e eF,[ i,
c,,cr;eIl; tItt r’,tetj,]g t’erI [[I[,[ ]][eL[(, or cL,Ct it,ll_ 1’:rd!,[ i,, il.

i], ,;1,i,1, the I’c..,L• l],c ceLle ho.
P .a,,li ‘‘li are,,,, ‘‘,‘ ie,i edtlì t],c ‘‘‘,rI’ell’’,l’hille eec.,.

the ,‘ i,’o!,eI ir,,,ii cciii be thesutll ‘‘Utile E. ItL. L’aL ,,,I’’,, I

176. THE FIELS MAGK.:T.

ci
I _c•,,i.[..ec’. I

il ,c.1c’,,’,.,. i

Metti—Peter fly,i.,ec.
I’;, it,fl’ ,ciIt ,.,,,F’, IVt%C qt 1,.,,,,r

)r

c,.,[r

I, e E’’e
tuo. [7. ‘l’I

I

77. TT?E VF sfleAMQS.

I !•‘I’I’:tt’!’t I,,—; ,.:,r

Il .,

Fu. 17.

,,t ,,[oct.ricit, e,10h itt li

Excited Dynarne.
D ynamo iii Se dcc

I
. :Lr,,,,I,,I I],e l,ei,J

l’e i!,:

I,, (ho Shent Dynamo ,‘‘‘‘ !‘. e p:a,t .r ht ,,ec’,. i I I Il,,
• fl,I.m•’., I,.I,,j (I,cS,e. I ‘I,,. SI,,j,,t I HL,.cI,,.. i.

Cmpeed D,,t.e], I I I I,l ,‘,,,

IV tk,, t’e, I ,,t ‘lei,:, I,.,e II,. I,, ;Iee.,cecc ,, r Il

178. DIRECT AtTO ALTEnATIIrO CURRT.
Th dyeeecie. the oiIi Il Ltb ne re “.4 te i eomm’rr. ,Li rddt.

dir.et cer,tet tr th ,it4 ire tuted copp., eii,g iii.teed t [.1 im bari et
the eommuttr. Il.. .t.raat -urren. wt[I ce .e,td irh th. cee
vittin tbe irmatur.. thar n. t .LIL te ali iIer.ew a.. haqr.ng LI,
lwt,:e b’}r eeery rtitÉee I .vb ciL. Thne 0 chiag, rp...et ei. eTcle

the .,I I,.,,;,,. ,,,. CI
La (ho IL., [I ,‘;;,It ,,,:,I,,,.o, re•I. I,,,

LIte ,,,r, 11. ,.•h;,,, o,i
te Le’’or v’’I L:,,.,,,’ I Il aeeli, .,[,. i.,r e’ em’:rd,il ‘‘‘,

cdi.: Ie:n,I:,g, It,. e, [I. Ligi, t,reee,,re, t’•t,ich r,!,j,,iroi tILere ,‘IIìcio,,t
iL ‘La,,gr,,,,.. Alternating cu,oec,ts, beaide., te eec be eeed or

plirpo ses as electrnplatin g. making permanent artificial re ancts, ehargieg
cirage batterie e ete.

tTb. POWER STATTONS.

i. e,,t,t.Iu,.I cittior hy
SI,.,,,, F,,.eer eI,,I,,ree :r g,,[[:r IL ,‘reIc,t !!fl ti

I ,ere e’:d e :,,,reeil,Ir. h,rI,ill ee[ e, te,:,, I,o ,,at,,r,,I :t:,r:,et. Lv the

150. THE ELECTRIC MOTOR.

[,• ]tt,,ctt:tciuru,I f.,r.ee
I t’I Ii,ie,•Ircc, iI,:,t. ie, generating mechanicalforcee hy el€rtriecurreet,

le che purpoet I the EIe€tric Mecr.
il ,,r thi :ecItmt ie I,,.[ ‘I,, Lite or :,,,geelie,,,, lEccI ,,,,tike

i,’’Ie. telI [ec,eit,,’I,cr. all’i ]eo,,t, ti,,’
i i I:,:, o,,o ‘‘al, (no icd the n’rrc,It li ,,e. ehr,ecrt,

[ti ,e.e te.’ [dcci, >‘‘‘l e:cn e:ei [7 tndere(and i
€ i€ n [al pa ree or the elettrie La cibr ere the tìetd maglie t, the ai ma -

,v. the (mre@taeer •,td the btuehes. Yc’ie,’o t]Iend ere to:,riy the ceteo l’tR
ie eLio .[•,,,,,,,, ae,I li tt, all ,,r,jit,at’’ ,li,ot ,e,rret,t. .l;e ,:,,e,. tvi[I ,,ct ,ee

Li,,, t,Iree.,, t,—,.l,t tt,r,,t,gt, Lt. l’c,t ric,g i,) IlLIO i,rt.b c’id ]oulvieg [cv tl,e
ace. I ‘tItt r.’t it.lLI)’ e,t,.[i ,tuiT,’,•c:I,’ce [LI tt,, ,e,e.rr,,,1u,,t, CCC e

i’’... tI,,.,,gi,. g’•’l’•’.I[iI ee,eakictie t,,,,i, c,,;to[li,,,!a t,o;eri’ :bi[Lc a,,d
i.’ il,. r,,,, I,, ;,,,,,i,tc rr,c atte Itet. 1.1,,’ r,;r..,t

tsr. SrMPLE RLECTRIC MOTORS.

1,1,1 :ce,,]e,,ei,] Se,: t[g. li

I.,,

1.11 •.,t[,,._• tI,c,.,,[I[ I i,. e,,iel,,,,,[e i,,.,, 1.1 ‘[e,, er:lt,: a ,l,,r[il it,,Fe :
I [h,. L,,:w,lo t I [l—t ,,,[,,,i lee, t I,re: ,,ie ‘dii], [te

ti ,,:,r,,,,e,,r,: {,E i], e., i I’[[! i. lE
il Li,,,,, l.[F, I i,’—,’’[,•,,’’i

I e:’, I,,:,., iii ,,r [,:,,• t tI.., LIetI i

i ih..i,:,t I

i ., L,.,,.

1.111.1’. — i .•,,c r’.,, L p..%—’

e t.,’r. ,:,.:,? c’il], (Le
i ci1, •,r a i • aeflt the i:,,

tI,, v’le,,,,,, i ,ìitd a’:lmr—
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l,,[Lh I•.•!I[![ !)lL!t..F[ 1.1])! !([ cr tht to ft,’rtI
.h ..th.,. IiiI!e [!p![]ie,[. )—0 I) !e:)t tF,c’r,!uit c[)tLse l’e

.1 I, r ,[[g,,o i. ta .g!)i[) LI.,!I i l).]C Lo 1L!c cor. ‘i h! l!e.Fi

I i. I Lt),— [,[oeI,[IL:[I [Teci. t,iitor fl’I ‘t hv,1E3• E,..iI]L.!
Lù iuiy i.,.:

Iii (E,L.,I,:’LetI[,)l.:[r ),:[ !‘t rC[,Cee.![tS ti,,.. ,,,.eeF,, li.-i.i. tb. ,•..iI

IeU

‘$2 HE 7HZCET or HE ELECflUC MOTO

., :e rE .

:_*fl’..’i•9 - —‘ - ._
— c ‘; .:I: ‘. ;‘e - . ‘‘r. .

ll,.,t. f...,e.,,,. . [. ,, xi!!: t :e,I t],,,,.., Il, j.eI,-i
Isl,I ,..,,ie, .. ;:t. I— ,;,, e.:t tI— !. ,.h

,( I:e.•: E— .
h,.

- .:j I i’’ .. :i:.wn
,.. i. k . ( I! i(; (I . ,. ..

:.

‘.2v ‘‘-‘0 :t . 2!

1k’. 78K E1KC7O FW7OR.

I .,Iti ,..,, i,i,-,I ibe d,r—
Iere,ii I,:!rI 1 yL.eF .e.v ehieI, àre eent,,i,ied Il >,.!!r Ule eI[[:[E .‘..F h, fig. 111

ere i EI le I,,ele ,me,I en<I eIeo the jììniw’ o[ Il,,,
l’e i ù,t,r,letd. i— ioIIce-ijig l’ecc ,Iieec i..,,..: ! ,,i. ,ih’ li le— chI,,

t,. buil,I l.bc ,‘.‘:[-Lf,II t.’7 ee,otor ,-‘:,-,- brougìt ‘‘‘Il. il. e!)

,ti,ieh O!!2’ ! ll![l. w,II [l)))L!! ti,:,,, repty YOtL f,, the iii,ie eF),,[,l,!,l
,tricrteg ,l.

184. THE FIELD MAONET.

‘r.,i,r eId ii,eg’’ot .f Ien,neted cteel ei,ii,e ‘FE ‘‘U’ F .:.[,c. I,e].l t,.te,!Lt’0r
ÙY ttF-o il,.!li:)Fi[)g 8h,ee !,,e’es. ii r,iel OlIO e[[,I et l’.,,: [,, ![.‘[!![!•(! ))i[F) the.,iglI Il,,!
,,,i,I,iIe hoie ,,C ,i,e I,qt. ehFe, i ,-:,‘H ne :,E,out I,,.,, iIleI,ee ci e,,e’-,i iL1* etiekine ut

Fe, eoene,—ti ,,LF[ the te,,,i,mi. l’Uve oc’er the I,ori,,,,(:.I i,:,( nE
tcee,. the ti I.re. 1.1,,! f[,!Id [,,;.In[et tii:ee insuiatien fmin y’’UL

‘e;’;, t;,L, ti,; i,,•I,t ,,::k’,,,: I In y•)[IC h,tL i,:u,.i, h.,i,iitìg ,t I, l!C

li,.! LI,,— .[[F •)P the FJLe piene., cen E,oi;re i,,,,

ei i!,: .,,L,; L’e ,[,olI{I li,,! I[F,rie{}l]tI;I i,:iet ci tiv ‘‘U’. i •,—te,e e (E,,, tìI,re
fl’’i I’’’ (I (I ,-i,ic)e.e ,Eieeeti,,n En,,,’. Fb ,,t-., i,,.•i, ii,e I,c,[,l cli

,,I.eei. (n. .ti,,,, IIIe. Li, ieye L,; [ne ,tie,,,É !R.I,, ci re i,:e,ie[ez [i[eFfl

Ti
CFF]l[l!(!Lie][ e•i(E, 1.1,)! t,•e,,,i,,:,I ,,,,,I li.!!! i ii)[

(tIFF l,.,tt,,,, hcE,, ))P ti,,, iii,,,! .!I.
S’,,,, rig. 21.

185. TIfl AItMAtURE.
ti,,, tIle )erIIIatiJre. U,,Ir armcture

hue,,i,nLe,l .eieei parte ci’’ Y’ !tIepe rel,rn,n)IFL[[n ihn
i.I.s e’hi,, h’e the mcto, the ,.,lvawee .1 i,;Ln
—e!IP—niIbrti,,g. Àirc,vly e,,,,te,I ot, ,,,,i nE the

(.1, e,•.t,,,•c 5 c!! !•!‘)) ! ‘‘‘‘‘‘il;,
‘eilI, 1.1,,, t.I,r5!,! ,..i,.. ‘‘i il,

LI[e b,,.c i,i,eFe, ,,,!cr I.hC:,e,,,-, i,,e,’ - te
I[I e,,,’t, a ;ay Le i[,,i,I i,,:;.Le,:, 1cL,’ aift’.

EI i.:eTuTflTry
41
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LI(![l:(lL,!F[ ,iT :,hoF[t F!![F,—!F,[:(t,

tIICCFid or .,ne !•‘!!!!!!! (I

j’le, 11(0 II[!’ j!!$;!I:[!iF,[ I[i![ ]F!’•’C I!!!t,F’!’.!F tIFF!

in tEl!. 1±— N,,!!• wii[l tIFF’ !F1l!flFI[F’e wire il!

;!g:IiF! [.) :,FF a,!li—l!Iook UEF’c.I!t (FI

til,i.F,F:,i ‘‘iiì,Lit1 t.e ,ii’ :‘F!F![,[,I O•FC I,!!]!: ‘[I I]!!!

!!IIiF!g •L, F!!!’ (,.[;(l(’! FI,!’ [!!.:F IF!0F! 110(1

OlI tInte Fhe [111FF arotn[d the F[.U t;!I.,! en. ne.
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We viii stippose titat a tiireet enrretìt eniers by tertttinai

No 4. Thett IL it:ts Lo ntake il.s way t.itrtntgii Lite uil ti

Lite (ivi,! titagttet. firsi, attti c:Ltlses lite t!t:tETteiizittg titti

)tti;riziltg ui lite i:ttttittLte,t steti pieteS. iititt IL p:tss(s Itt

tertttntai Nt,. 1, i itrt,ttizlt Lite l’tre ‘viro itt tiitttiltti No. 2.

itt’! i ben ti, titt i,rttsh .\. lite t,ttttitttl:tior itrines I

ettrrent tu Lite Litree ,,,ii,t o! Lite irtitaLure. Frutti Lite ittiis,

Lite ettrrent iiuvs L!trough lite et,tttitittttt.tr ietrs Lo i,rttsii

Flg. 24. 11, ,vitieit 35 et,nneet.eti witit Lite Lerittittii No. 3, frutti

witieit lite eurrenL goes baek Lo Lite lttLtery, eiositg Lite tirenit. Sec figs. 23 atti! 21.

lii Is wtv Litrottg]t Lite trtttatttre, Lite t,ttrrettt iiows, 1)3 ttteaits o! itue eottttttttttI.ur

i,ar, Itt tuo poies o! Lite armaI ttret lite stitte tinte. (ttteriitg mie t’tu! 1)3 the ,ttttsitiv

etti1 uf lite vire, tua’ lite itti,er ettti in the ttettie enti. Titus it geltir:ttes Lvu uttiìke

pitles, witicit tg:tilt tre tt,tiihe tu Lite t,oits o! lite ud4 titignet. Sec fig. 21. Viti,

tin]ike,ti.ss ,‘f tue ptties e:tttses t’i attr:tel oli etti ti,trei,v st:trts lite it,itvettttttt ui

Lite trrttatit re. At.extcLiy I te salite ntttttteitL LitaL Lite ittttes tre aLt rueleti Lo jttsL

uppusite Lhe eti,is o! Lite fleiti ttitgitet, Lite eototttntal.ui reverses Lite itties, t’tttsing

ttow a repitlsitui beL,veen Lite puies o! Lite trittature etti o! Lite fleid magnet, wizich do

not change al all.
1! von ,valeit your eott,ttìultLt,r i!i,seiy, you xviii sec titiL Lite hrttsit jtttiti,s tkeross

lite sht aL Lite sattte ittott;ent I iett Lite ptuies o! Lite artteut ‘tre aro jttsL iippo.ite lite

pitics o! Lite fichi Ittigiel

188. THE POWER OF THE MOTOR.

‘i’itis aI.LrieLiott tttii reiutisitn taitset 1 eunsta,tL t’tO LI itt» ti lite arittat.ttre, de—

teitthng oli pt,wer (rotti Lite sLrettgt.it of Lite tttigitels. As Litese tttagttet.s tre e!eeLrtt—

tttagttcl.s, Liteir strettgti, iltt,reases with titiL ttf Lite eitrrettL, tiLhottgh iiitill.eti Litritttgit

Lite niagitetie saLuratlott ui Lite i;uttinaLeii sleei piates etti tdso by Lite eottihtetiviLy

o! Lit e v i re.
l)u neL exiieet lo ,,i,(titi a Von intuer!tti inotor itv etittitettittg iL tiirectiv ((i Vota

itot,se wire iti 110 or even 220 voits. ‘Viti’ rcsttiL vnuiui oniv ho i sitttrt (IrettiL ti

vt,tir iigitLttittg wire a,td a bit,wtt ottt fuse, is Votir t,tnt,tr thtes ttt,L olTer resislet,ee

ettottgit tu i ettrrent ti liti volts. Yttti t’ttt ,,btain Lite iwst rcsttits !rottt Litis tttt,Lur

ity usiTtg Lite Erettor ‘Lratts!ortner uil lite 12 voli ettitibittitioti, lt rttnrtittg iL (in fitttr

Lo Si( (i ry eeiis.

189. REVERSE BASE.

I! yott tre ttt)w fttttihat wiLlt Lite Liteory ti Lite tttoLor, yOU uvii! it:t.siiy ttttiiersl unti

ittw Lite Beverse Base attt.s, Liti, ittriutx ti! w)tieit is tu reverse Lite tttitvetttettl ti

lite ,tttifur ity citatigi t Lite hretan,it o! lite (it,wi iL etrrettt witliii Lite (ivi.! tttagtteL

or in Lite :trtttat tre, but noi in both circuits.

I itope YOU will tttttier—
sL,t.,t,i wity Lite eitttgittg ti

lite ,iirettt,ttt ci! Iite’ttrte,tt
v itit t te lui,! tttagttit and
lite trttttLttrt uvttttiti ti itti)iV
resiti I itt i itt, sLItte tttt)vt—

ttlett I. is iteitire ttttiy util li

eitattgeti iuies. Hy eit:ittg—

iitg Lite poies ui Lite fleiti

itìtgnet oitiy, i,y ttttflttt5 Ci
Lite reverse base, lite itt

rettL proti ttits i repulsion
uvhere iL v:ts alt attraetion
ite!i)te. aliti ‘ite VersI, t.ittts
reverst:tg lite iiireetiuti it!

lite ,tt,,,ttte,tt rtg. 25

‘Vite teverse base itts futir Lertttitttis uil Lo1t, ettrresptttitiiitg viLii Lite ftttir tertitinais
o! yottr ittuLor. Ntis. 1, 2, i, an,i 1. Sec iig. 2,9. These terntittais ere iii eOIÌLaeL

wiLit Lwo ittiirotttiti i,rass arrattReci i,eLveeti fibre in.stiiaLiott in siteit a way

LittL by ttteets o! Lite iever, aiwLVS Lwtt tiiiTerenL Lertttinais tttigitL be t,t,tttteiteti witett

Lite iever Is inoveti !riutt uno eltd ti lite sioL Lo Lite uLiter. 1! Lite icver Is iteil in

Lite tttìijtiie, the t,urret,L (lctuuittg LhritttgiL Lite reverse base is iitterntpted.

190. HOW TO CONNECT THE REVERSE BASE,

‘l’the noI. lite (tare (,ctitil(r n’ire t’ititit itctittieels tt,iitiitttis %‘O. i tini Sii ‘Sui y<titr

ttioior. C’ittttteeL Lite Lt.rntintis Ntts. i, 2, aitti i, o! Lite titttlor, wiLh Lite corre—

sportiiittg lei’tttittais ti Lite reverse base, etti lite Lerittitals Nt. 4 wiLit Lite baLLery.

See bg 25.
Vitett lite iever Is iteiti in Lite ntitidie, Lite

reverse bise bretks lite circoli, ami Litt,

tttotor ,Iuts tio work Il ti!. Wi,en IL Is

ittttveti t,ver towLrlis termi tal No. 1, iL

iite ettrrettL wititit enlcrs itv terittittii

No. 1 Lo go Li) Lerittit,ti No. 3 aitti iiowittg

fritttt tertttt,tai No. 3 o! Lite ittolor Lhrtntgh

Lite (uil o! the fichi ittigiteL, Lo retttrn

Litrough Lite l.ertttiietis Nt,. 2—2, iiow wiLititi

Lite reverst, base Ltt ertttittii No. I tutti

ertter lite trittattire ui Tertttittal I. Sec

fig. 20.

o’,’

Ftg. 2G.



If vou vant te rovorse the motor, switeh
t]ìc, lever tu the otlior cmi, :uiii Linee tue
iIlrrtiil te go froiit tornhin:Ll i\o. i tu

No. 2 i! Iiìe reversi I)ILSO LIII! ililer

blu llI:Lgllot it teliilill:Ll No. 2 of tlnu lootIli,
cliirìgiiig, t iiorehy, ho uiireet.ioii of the
cii rront !Iowing tliruti gli the coil of the
fioid iiiagiiet. Thus the poles oL the

io agli ( t! aro ehanged a o I the iiio ti un re—
vercd. Io both j,ositiu,iis the e urrdo t

-

— ivìn ci, fiows through the armature enters
Fig. 27. by terminai No. i ami icaves by teniiio Li

No. 4 This proves that the po]es oL the ariiiat lire reoiain I ho sanie—uneiiaiiged.
Sec hg. 27.

The hoio in tuo lover tvill enable you ti, vork your reverse base froni a dis—
tanee, a feature that vili iielp 3OU te perfori” inaoy interes! ing experiinoots.

191. THE USES OF THE ELEOTRIC MOTOR.
The uses of the eleotrio niotur aro so fliany and varied that iL Is i nipossible tu

cii o socrate ali the thin gs wh i eh aro do ne wi th the heip of t hese in o t ors. Fruiii
the tuoi ruolo wi th the most delicate dio work, down tu the kitchen with the sini piest
housework, eieetric inotors aro everywhere in uso, Individuai liiotors clrive n’a—
eliincs, sueh as printing presses, lathes, baso! sa;vs, driiitng i iuutrtiinents for (1011 tis ts,
md even iielp in the reproiluetion of musie.

192. ELECTRIC RAILWAYS.
A Very inìportant i’e oL iii otors iies in their appiiration tu the electric trolley

Une and railways. With the inveotion of the oloetrie snotor, luaiiy suggestions
vere made to propel veliieles by electricitv, li o t oniy whcn i ho dyriaino was colli—
ni e rei klly iii tn )d le ed for geli or: Lti flg the ci o o tn e cii rren t, orni! d ti i O i n ,bien, be
soived. In 1879 Edison brouguit no I, the first praetteal wor]dng ìiiodei oLio dcc tnie—
d riveli e ar ami sui ce 1890 t ho gre a t de voi o piocii t o f e] e otri e traiispor t ati i in
started in the United States.

193. ARRANGEMENT OF ELECTRIC RAILWAYS.
The troiiey iines or Third ltaii ltailways aro coinpnised o! a Generating Station,

the Trolley Wires or the Third Rai!, the Cara with the Motors, and the Road Bed.
The iivnanlos, in the power stations, usua!ly produce diree t eurront, :it a voi tagc
of :Lbout 500 voits. The 1iosltIvo po!cs o! thcse dvnainos aro eiunoectcd with the
troi]ey wires or the tiurd rai!, w Inie the negative poies e iTi eolniection tvit h t ho
tracks, which serve as rcturn eonduetors.

The eurront goos froiii tue trohiey ‘vite tu the whcei un te1i of tue troile flole,
ivhieh is pressed ag:Linst the wiro by means oL a spning. Frui,i thero i t goos down

to the contro! switch and through
the snotor down te the traek, aol! — — — —

l,:tck to the dynaino, ciosiflg the
. i

,‘iriiTIit. ‘11w t’aN aro arraiigeii
io p:ira!!e!, iiko the giow—laiops iii

- -

the iighting system, ami eaeh Fig. 28.
tak-cs its own eurrent froin the wire, iiciependent o! the rest. Sec fig. 28.

The niotors, usua!!y two in one ear, are about 25 tu 30 11.1’. Sinee they aro
subjectcd to the sovorcst kind o! usage, thoy aro hui]t in wator—tight eases.

194. REGULATION OF SPEED.
When the molorinan turns his crank te the first noteh, ho sends the curren I

through a nuznbcr o! resistanee coiis, bofore i t reaehos the inotor w hieli vi!l run
vitIt very iow specd. Your contro] switeh is just the same in miniature as the
9)0cl! controiicr in the big cicetrie raiivavs. ‘l’ho !urthor the rnotor rnan turns the
‘rin k, the bss resis tanee is in terposoil betwecn the atain vire aitd tue mutor, so
eiuiiseiuoiitiy the inutor viil specd up. As soon as the resist:uiee is ai! eut mft
the corrent siiliply paSses through the motor and ,lrivos it aL fui] speed.

195. RAILWAY SYSTEMS.
‘i’hore aro severa! ways ol bringiug the eieetnie currcnt tu the car. Wher, the

uve wircs aro placod ovcr the traeks, ve liave ari Overhead System. I! the eurroiit
is picked up by the ar froni eomhuc tors haid in a sip betwcea the tracks, hy
neans of a contact or ploogh. we speak o! an Vnderground Conduit. The Third

Rail System carrics the current in the t li rii rai] whieh extends sii glitiy above the
road surfac.e near uno tracir, vhiie a bng skate or shoe, fastencd iìeneath the t’ar,
siides ainuve iL and pieks up the eurreiit.

196. ELECT1UC LOCOMOTIVES.
l’or in ter—urban purposes, hike in the siihway o! New York, ali niotor co:ti’heg

aro provided vith iootors under the linors o! the ears, md, wheu conoce ted togethcr,
cnn ho controlied by olio rnotor—
nian standing in the front car.

For hnes where ordioary cars

_________

or coaches are uscii, locomotives
aro a nccessi ty. ‘l’lie nioileru
dcci ne locomotive o! 2000 11.1’.
weighsahout SO to 100 tinis, utili

IS ahout 10 Lt. hong; vhihe the
itioil Or O steani !oc (11110 tive, o!

ahout 1,500 11.1’, with its teiiiler,
‘t’ei ghisahout 150 toos, unii is
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tbout (io Lt. Iong. Sec flg. 20. Therefore, the rllnning cost of the eleetrie locomo

tive for a mile Is oniel, bss than that of the steam locomotive, se it iS quite clear
th I the decine locomotive viIl su pplan i overy steani locomotive ;vherever vhute

coal,’’ the eheap val or power, can Im useti for generating eleotrie enrrent.

The use of elcetrie motors in connecilon with autorriolìihes or boats (I(pcr1’i
ctittrelv upon tue sohirce of eicctnicity for the lIIotltr. Tliis i gei’er:tliv a, sn—ealled,

Secondary Battery or Accumulator.

197. STORAGE BATTERIES.

‘liii, probleot oL atctii,ìulators, or storage htttteries, keep.’4 l’or tvor]d—fam,,ns

elcetnician aliti irivetttor busy trying to bning out ali aceii,iiii[:ttor tinti ivili 1w stroiig,

at the StIme time light in weiglit. At the present ti Inc the storage hatteries
tre too heavy l’or generai use, tinti take UI) too niucli space. ‘I’Itese battenics aro

Il o i ac CU mitI tters aL de e tricity, lui i w ti ti ti tey sti irage 5 I we e in ti le forni of

itlì etnica! ne ti oli.

XVe e li argo tu e tieni intii al. o r 1 iy 1ev cr5 i lì g iii e ehiemi I al o cc hirene CS W i tu 01 tli e

Si iliple celi; ve inerente the dullerenee in potentials between the tini p(tICS of the
LIchiltIulator by coitnemting iL witli lite mivn:nrto, or other gcncr:Ltor of direct c’in—
reo (s. ‘flie tjirctt t’imrremit flov,s wi iti,, [le aecizni iiiat or freni alle (2101 i rade Lo the
oUier :imi, fign rativelv speakimiti, is stored un the Kat linde of the celi. ‘l’ho dci’—

I rti{les cnnsist tnostiv ef lcad pl:tles, :imol the hiqnici is (iilntetl suiphurie acuti. ‘l’ho

m’imrreot callses chicmmiie:tl (,cchlrrenecs of t’omiipluiated kind, the t’hrect of whiehi aii—
lcars ilt a hig]i ihulicrence of potentu,ti hctvcin the lead pi:ites. ‘l’ito clirro,tt, momning

front the aeehl,n111;ktor rhmns in a eomltrarv lirectiun ttì tieti iii vhiie1t iL W:iS sent

I hrongh lt
li is evidont tinti by using lenti rilaies in the accunitilal or iL hias to be l[(hihO IIetLV3’,

Vitii the solution of the problezo of the storage baitenies, Ui:tt Is to say, with Lite

Inventino of one which is iight and at the sarne tinte ethicient, we wiii conte a hig
ste1i Ilearer the new evoitition in ltrnnan progress— the eiectrie:tl era.

198. ABOUT MACHINES.
M aciiittes aro deviseti for the purpose of saving poiver ivinie iìhtai nng lite stimI ‘e

resuits. BnL the goltien nilo of Methamtics reads :—‘Wherever we save On power,

We lose on time.”

To hettcr exj.tlam lbos, recidi 1mw 5011 have tnieti tu hift a imcavy stono iiy Iiicamis
nf a lever. ‘Voti force.l ano enti of dos lever untier [ho sumile, tinti imushmeti the othcr
cml, which was stimking up in the air, down until iL reachmeti the ground. You
inm,vcd the end of this lever down about ‘lite yard or tuono, vhile von Iif te,! the stoite
om,ly a few ineltes. The distante wlocIi uno enti al’ tite lever travcled WItS hIl:LnV

ti ines greater thiatt thtat aL the e ther. Tlcre is the proof CE tiLe ahove Inc ntioi,ed

ride: ‘VOn bave lost time by traveling a loitger way ivitit a sitiali pewer where you

conld IttIve perfornied the same feat in a sherter way withi a stroitger power—tliat is,

il’ you cauld hift the stono direetiy to the iteigiti that yOu (liti, ivith, t]ie lteip of tue

le V or.
199. LAW Oli’ THE LEVER.

‘time tlistai,ce that tue two ends of a lever travei •lci,eiImlH nImoiL thmeir iengthi

so thiat ve can fitti an ej ression for the i:iw of a lever. ‘l’ho power, I’, ami

the weiglit, W, are in the saine proportion tu each o ther as the weight—arnt W. A.
IS Lo the puiver—aflfl, l’A.

P:W=VA:PA

Or, in other wort.is, the hiowe r net,essary oli a t wo—arrn leve e ti li ft or overcolII o

the tveiglLt omi tlio othier ciii, is equa! Lo the weigltt, mnii!tijihicd hy Lite Iength
nE the iveight—arn, ,livitietl ity the power—arllm.

1’
= A

l’A

200, WHEEL AND AXLE.
A pphyl ng this mie Lo the ivheei amI axle ive ohtain the same resuits if ‘ve con—

sitier thom ts a imio,hilied lever, the anIiIs heimtg the ra,hi of the wheel and the ax]e.

Flg. SO.

Ti io po we r IS Casi! y apphed at ti te ci re li III fe re il ce of ti me wh col, anil the wei gli t ai

that of Lite axle. Sec fg 30, ‘l’he use of this arran geitient is very praetieai.

201. GEAR BOX.

C’on,hinations of the witeel atiti axle, whore Lime axle of olie system is working

it,ori the ivhieei o! the otiter, are used, miot otiiv wh,cre the e lfects of a 5111311 salIne

o! po ti-cr lias to be i,mcreitseti liti i aiso ivhere it Is ,lesired te mnakc diffcneoces imt

spedì.

202. KINDS OF GEARING.

‘l’ho two gear wh,eeis ive aro going to use in nor Gear Bor aro of UIICI]U3I ,iianmoter,

attd, m-onscqtmenthy, of imnei1mial circunifereitcc, the s,oaller o’te, the pinioli goar,

iiaving eighit tcetlt, am,d the largen aime, the gear wheel, iwemtty—four. Sec fg 3 t.

Fu. 31.



Every time the gear wheei perforins uno
revoiiition the sinailer one has tu make
turco, and vice Versa: every time tue
pinio e gear per(i) r lOS uno re vohi tu) IL the
gear vliee1 iS unly )liLtlii rd way arounti.
‘I ‘ho forme r kin il of ge ari o g we ‘viii o se
Io ohtain higher specil. and the lat Cr (or
iiicreasilig pu ‘voi’.

Our iiiotur t,irns witii about 1501)
revolo tions a iniliute aithuugli it is the
strongest toy loottir mi the market its tth
solute power is iiot very great. The gear

box wihl overcoine Uns fault ttiiil givo voli
a inotor whieh wiH easily 11(1 any veigiit
you would like tu use vith 3’OUr toyS.
113’ projierlv gearilig :i,ivl usiflg a steci

shaft te prevent bending, it vill ii[t 201)
ibs. Sec fig.32. Biit do not forget:
Every increase of power Is inade possible
at the sacrifice o! speed.

204. HOW TO USE THE GEARING.
A ttttch the pinion gear tu the inotor puliey and bring it in eonneetion witli the

i a ‘ge ge tr w licei in mii’ ted un ti io firs t axie to il hel i in 1)1 :Lc e by t WO coli ars
ioside,

This i:Lrge gear wheel md its edo xviiI inake tLiiotlt 600 revoiutioos in :t iiiinlite,
in atto rd a’, ce wi Mi i. l’e di ifere n l’e iii the ci r c’il ufe re m’cs o f the ge: I r wi ié ,,is lIti ti
with retliicett Sfleed, the edo gains ttbuut three dmes in puvcr, as yuu carI casi 3
feti if you try ti) Stop the niotor 1)3’ the axìe,

P o t’ti,’ g no o tl e r p in’ o ‘i gear on the uMier e ad cE this txle, ali ti co rauco ti ng i t W i tu
the gear wheel un a second aude, you reduce the speed again te one—third of the
first aie, so tl,at the seeond axle i,iakos al,out 200 revoi utions a minute, wlii]e you
increase hcrcby the stren gtlL again tthout three tiiues,

This geariiig xviii easiiy Iift twen ty pounds and run ail yoti i’ iiat,dels \V Ltli re—
ma rk 11)1 e sii eed,

Everv gc:Lring ,‘r,iolnnation viiicii fulltiws, viU reduce thes1teed but iiicrease the
iHi’ei’ io the Saiiìe proportion.

Cunneet your gear box to the tol) of the reverse
b: 150 15 pi etured in fi g .33, by usi o g the Ecu r t op
screws, You vilI then bave a uoit cE constructio,i
tlj:t I vi1l fit in the Erecl or Const riTi,tit,n Tu;’ or ILIIV

iither toy cE si,niiar kintl, as the Iioics un the geni’ box
t’i tre? pond W i t It I lie U S’I LI ti Is laTI ces iii i h e si e e’ hiar IS
(lE tI,ese t03’S.

f yoli i’a,it te 0101110
your nìuitigeared unotor oTi

a base, eonuiect the top pari.
of the reverse—hase to the
side o( the gear box. Sec
fig .3’!. The wires ritti be—
tU’ceii the tertni,iaus in the
s:tme n’anner 118 sliuvn in

fig. 25.

The eon,bination cE the
the iuuitigeared motor, COnnee teti tts

a u,ot around ‘hiel, yoii Toay buiiil

Stiidv the iiust r:ttiulis anil reati the instructions
t’arefo.llv. This is a ver’ i iiiportant part cE 3’our
eourse.
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Fig. 32.

203, HOW TO ‘ASSEMaLE THE GEAR BOX.

‘Yo rig op your gear box 7’OU inust liSe your iootor

and four sniaii Erector screws and no ts. The two
holes in the smali benI enti nE Mie gear hox sides
eorrespond with the two bios oli eacli end cE the
unotor mdc plates. You have oniy te pmisii the
serews through these holes and serew the nuts tJovn
very f,rniiy. Sec fig. 31. The ter,ninais of the
inotor go through the holes cE the piate designed
(or them.

Fig. 34,
ei,iit.roI.svitt’Ii noti
in Iig. 35, Is aiso
3’OUt unodels,

Fig. 33,

Fig. 35.



ELEMENTARY ELECTRICITY

Questions to be Answered when Study of Book III is Completed:

47

i. Tiow eoul{i you iielp a person in eontact vith a uve wire?
2. Describe artificial respiration.
3. IIOW Cali you prove elcetro—induetion?
I. What Is a ey{le?
5. Narne uses o! the Ruhmkorff coli.
O. Describe a LeÌephone transmitter.

7. IIo;v does the teleplione work?
8. Wh at do 3’o e k e ) w abo e t the d is t ri 1)111. on of ce rren

9. What does the commu tator on the dynaino?
10. How cnn ve revcrse the direction o! the rotation of a motor?
11. lIow is the spced o! an electric street cnr regulated?
12. lTow does the gear box prove the “gohlen ru]e’’ o! nìeehanics?

MEMORANDUM
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