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(Test Lamp)
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(fito- watt -hour Meter)

-(narttr resistance Tester)

(Insulation Tester)

(Mnltirneter)

c=:Eli
:i:c6icl3t:11:

lrte 1:5'.e.a3
ces:*.-'3+: :

-t_;_ic!=

-.t-.-e it-c,ij:

1,;:--:'-g===-c{
i:-r; \cn b
Sg,rg j j :

Ct=-.-.-.-

Soct r ordct
jcit-: j-+; c

*- - -:€s:'-.'r-ei

Sirele Pl

=-,:-fr: i.\eu'

pcs&dc€.J

-;--,a.t--( -

=€€* -.i;':
?; c.=€ i
+.s-- 3..,--'€+

;'-,c 
-?:,f

t .€@6{

D fI B$ic

Jrl

Qrl

9n,

9rl

Gl

qrl

oll

cBc.fo6qeQScor

eS,5lo815gc8{or

q6o:q5gof E:c,E{o:

8.11:Qof8:c8{un

f o3$o6tcr6c8{cror (Neon Tester)

grl

coll

c['

J-c

o16o8dlo8sar:ogo6o9ESE,r Q.qgoE$E'r E$Etl'88'' saq:p1S8:{"gE on

o $ q c eor8 gc8olcf fi ecD c916 o 6 sa 8 o,18 $ ocqp'r q18 o6 c216 ;m1E q 6 cr:;crp:cc g!

g g orro$u7eoc8 nc6qecre r18 o 6 dl o6 car: q :<-' g gl : crp: q E o16 o 6 dl o6sae'fi ofi 9 I
dlo6ca:coo:cn,a$g1fioEQr cg;iogeor o,i16oE,:gg):crp;cr\ sae$saegopr4 

"Sfiq$
sa%n8 eoecB<5lq;EoSol8'co:eq;o8{curoptgfoStcr6cE{u:rqp:o\ sae@c8;o} 33fl

$Sq$cQsa6e ooElrr

on $og$o8:cr6c,E{o:
o6:cr88;q:
g166oo:

Q.8oor

s26:8oo

o88ooe

$r-'g$&o7: Ncon Lamp

D; i EI / Basic Notes



sefoN t!sB{ I lE I rcl

i 
,u-e-1 1sel) :fo:Egcc'go dl

rpcc':@,beee $boeglflo:{ceeo,Ao 36'.t"gAoi0,*'b'flgfl$lslfl:fces 38o&

gcc:go |l:ch;p8o cccelfl'Accsgoceee(oooc) :cee I F-^btpgrc:9o$&$ cA$blfl

goctbee uF*gg*E6cocc3go :pco$.$o/tt (e?ullua1) H'gftxceegop $3ccgo iA

.cnbtpg*,8"$e.* ptctosogh SthraluroJsuB{ rccrEoe goAoeo3o r:$s8else

gogl5o r:fr:googogtlb r$:gEogt6o F*g$:cfo:pEo:$:ceego6ogogtSo Uoeah

rrpo 5is:eego$o:$fl:ceerao:g -6t13*o,g rroegoloopos3ossg <r-'1grgo|.rilp:eeeee

:flEflpo3cu druel uoep @ggccsgo*J:lpll€E .lr$Fh (errn lurlnep) 'l@'eeeee

i5 (orpr,r, a,u1) :l@lfes 3Sotclog{g ortA{ ? esuqd e i$gSo esuqd e13u15

rr$ccpg$bS.S*

sg@ po$:cesggo ccrr:oe ('j9g"i0!9*) SpU0"hgoSggo59Tc"'h iAgogrc:go5ra

cm!g9grc:go$8o$ |.r:ch(uupural rototr tr) o3oee ccoEee rtclo (tettno le{Jos'

gt rpeg<-rcaiee r rchrlpccc, 1,o prcEfl tch:pEo: Ac :cesEg 1,o go Ett6o c5f 9rct9o

rrprcp:co3cegcogl sauas gcle,$co k'h .E"gds.

3boo crce:$go k'h'gb 35&Eco (rorsrsall) 99f5o 'cee&Eco 
(dure1 ooaN) 

'A.o'g

$&* Q:38oee$coS.hei (ra'q.rq,tams) pdo0eggo rb$go3coe Fgfl'FE"crceL
g8ols3ceesocc Src:35 lprcpgflccrr$g,rcrcegrct go pe$:ceegogo:ch:pEo'ic

:ceego ;o go g16o 3 8ocb E5-,8 3cce e: cle' $ c g Ao g o gt6o pcccco$ go 5rrc' 3o $ 8n $

rr$ccg,EflSo3$goB3cces E5rlcol5o c8'3cr:5o&€ee

3t6occc6$5c $o$:c<egg;e9o916o 38o'<Ie:pEo,bc:ceeEo;ogoglSo polelfl'bceagnt;

g h g g 3 8o cb 3t.lfu ce e : cfe,, 3 $ g S", { p S 01fl 
r : 

3 $ g ce 3 co' clo : 
$ 

E o : tc : cee go ;o g o,qI :

rrpcc gfl f fl :cle: 3 |eeEo geoccc.p go g l..ccob 5 grc: go $8o$ Src b 5,gcoee

durel r

HS" p3c@ee:

$t HS" $-r:cloA<

iA$o$:ceago;e<
prc:clo:cccgAo

c{D g8o'h,gflli

' lueurd;nl



o6:cc88ro7:SQ E:qiSreq:E:crp;o\ Erooeg$o5eo:ocfiX{yerf1 q1s€F, e$
moc[18r oq$ocoEcnt]pqfrr poSocmc8gfiTerfi ooEco8;of strort - Circuit ES"EScl}
o6:co6$E<51-du
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cooE:cc5lE:{r (Rice Cooker)

l. Frame
2. Conminer
3, Heat Sensor AssemblY

4. Heater Coil
5. Series DroPPer Coil
6. Rocker Arm
7. Fibre TiP
8. Moving Contact

cu orplccoecfQ (Construction) co8pte:

q.6+{
s2il (n

(rirea :

(Rocker

to6-d
;Et"Ed
(;oo rve

(

(rzo c)

Return l

(Rocker

@arg!rr

(tzo c)o

sadl arc

o?ot$.

o?3? €c

(Ferrite

Arm) :
Contact

tll:,il
rl

(,,;i'

,r'il
l" rl t,

9. Fixed Contact

10. Power InPut Terminal

I l. Power Socket

i2. 3 Pin Plug
13. Earth Contact
14. Push on Srvitch

15. Cook lndicatot (Red)

l6 Warm Indicalor (Grcen)

Q (q-"o)

?-"G

17. Heater Plate

I 8. Fixed Ferrite Plate

19. Aluminiurn Cover

20, Magnct Rctunr SPring

21. Moving Permanent Magret

22. Heat Sensor SuPPort SPring

23, Magnet SuPPott Arm
24. Contact Ternrinals

D: / E I'/ Basic Notes
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Container 4t"4 Ileater Plate e

Phte) cD

Push o rA

Container{'oo8oo:o18 edl&{t(1He 
Ferrite

co:oo:cc$,, {p@Q (Rice Cooker)
Spring

ecoPc6

saai:o eoo8 ogeg'oBq$8dl 'oeqn
ur^..l-nil{lOO0O)

Hearer Coil
(6eo)

s6o8o DrYer)

onstruction)

l;d4.e,+
Inlet
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I
I
t
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i
t
I
U
i.t
B
i'

rlt\

l
l

it
I;

ll

itl

CB coE

'Switch I

AB %,e

watt)S

Temper

co6,5$E

Watt, C

Positior

Positior

-du

Ac t4
Motor t

n$-tt
GIGcJO

Dryer)

D:/EI

ltrlAif p
Outlet

l. Fan

2. DC Motor

3. Bridge Rectifier

4. Mica Sheets

5. On/Off Seleetor Switch

6. Flexible Wire

7. 2 Pin Plug

8. Nichrome Coil

?-co

Warm Coil (1000 O )



seloN clsBg I Il I tQ

rr prcrncloe3o&,6 (renno4vroH) 5rc (,re,trq

rtBH) $rcllcoeccce:Ee8 Le€scccogAogp$ FS"fl t5r@:clo([oc eruorqc;tr1) ccceAc

lf $Sogep:eeecoe F*(.ro1o141 uus) ifl'FAF rrprc:oeEo:3,c{e:chea$Ae*$$

lp"Fco $pco$pcceefcrcel$gct.b""h rolor{ seges 3q rr$ccoeggoSco} rototr l
uud c11'flr3c5lafc Ja FEreuprou a8p.rls |.xcee| 3y crcecnr$gclcbcQg$€e cv
ltntrtJ u$ccg9o$co$6}iflvl 'A9€ ca FS$ rolotr [ selros $rc"ro1og41ueg

:c8cgcrcroegp0rg-gg" FSfl dgo feeeccceg$ggo gBgcogcAe }.r tcrr s uoprsod

rrFceocgo8osg$h(ernlu.redruer qstH) $bllo crce:cnjflt5.ref.rq -rru11 38o ooil;soa

qiut rr$cc@$g $ut11 8e 'A8€ 3to 11nc-rr3 rolotr tr !S uunn ssr g8o gc IloJ .lls4\

szt gto sv ttoc'$blrFfl* Jy-A1zz $ccch:gcogolt, rroJ geecrccg$ggo
'h (uo111so4 qFrU) lo u"rt^s Jolreles npcc:beS"boS"5lo ernlr.redruea

untperAJ $$lfeejrceelcoe€e 'CI@bg 
$BAr r Ar 38o Jv lncrrJ rorotr{J uzg !S($rAl

ol) 3Eo sc IIoJ r(uun ml) 38o flv troc *h*h rSrc$godse A0rr Jc a8o gv

ifl*rggofl h"polc sa pccgcDEgo troc Le€Eccc" r..ro'h("Aqrsod,raoT) h qxlrias[

rolceles n$rcgfl uoc crce:oeleel6oe:cee'|:$$go.F- rolol tr uu.f Jo F* gc
IIoJ rrpccAfl uoc :ocllesccrgee $rc:3|ee flv(iloJ eurorqcgtr| "reArqlpg

uF*

lr glo g6oee ra^,{.rq -q211

?J NII

rrpccAE{

gochoeesloe

sur.rds FgE
ep-res Q$$,

5grSocro $lso,

i0,FAF 
,,6

l5raj\ce"kr:g

Josues l?i, ruul8urg uouceuuoJ lzarrreaJg rl



Position V^* Vo. V"u r^" ro,." rro,", Wn" W." Wo" W,or",

Low 110v 1v 103V 0.964 0.57r l,s3A 106\1 60w 4W 170W

I{igh 220V 38V 182V 1.93/ IA 2.934 425W 185W 38W 648W

Selecror Su.iteh e$ {Posfitrom)cjf,tro:p$$ nal. Dryer cfiegj88re;e8eo8;$ $o5e-5[

erp$ me$saoT4e:c{ eo:cEc5leu:oro38 oo8pcor:ccEQrr

^-.-F - -.
lYIgYr'{/r

({p"t.
og$dt

saQE (

"ee@F

D:'7 El

cqtjecpE: (Immersion Heater)

STAINLESS STEELPIPE

,.t- NICHROME COIL

ri:

ri

|,,:rr

(,:ii ll

eqilcop8a (Immersion Heater) qs (Nichrome coil)c{cree,yooc6$8ecca

(Stainless Steel) QcEoqE: o16m;<igp$asa$8 e@9$.cp:@oe5$ o$cg8'o:qcrplrr

(NichrnmeCoil)220V 1000WattoEQ 1ti'g (ca.+ S)ffi:eqo5;@1e9o[ (l.sampere)e$.

qp8:o@E:$d8:opQtt rmmersion Ireater c{ ooo W 1000 w occp!$Qo{p{pqoE

Q (q-"p)

qsoa?GtE-du

?-Jo
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ril,i:t

,ril

[,)rr ;
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mo$e'(9)
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61re o1 6 g* € # a q t: 99 6 o E ca 6 ao t E E:

(Industrial and House Wiring Technique)

ocSi' sao18$gQdsogerogl6oSa3oSo$,o8o8o${dlofle esa:c66l3ae.1cBop'

4.oe.fiq"dS6co$rr qE'o|.'P:-

(") oe:oE@1:

0) olSoEBm:

(?) <-'Eo8$nsogo8

(e) eSQc6@1:

O <5l.rna3c,So$tq:q8cQsa8eco:ogElsqe'

(G) o18oE,5lo8a3oSo$:Q E$;oqE'Pt

("0 o16oEc5lo6car:98 saq:$pEflcg$;crp'

(") a3oSco$a@:cccrcrl8o8@1:crp:oEoeo:$8:

(d dl<r:ocA<rso$'qpoa8 cQc8qrqcr$o3f'cn6:o'1cfqp: {$Ecc$rr

cil oe:o6@1rq:: (Service Main Lines)

o,o8@p{od'{io dlcEopg e1$6Eo>ooaE'{'*oSo$;ococ']D@' $8or$rr

<r8:oe:'6@1ro\saocurdl$l€{ca:: coc.pooq$ o$o8t@1t (Bearer wire) rE

ogonsoqfi*Ot o$o6:@1:ce$E TSqd"?"8ccooEffi' (Gahanizedrron) Gr

@f .l} +0"d,, 
-.$o6a@1: GI o\ sa goSeao:'cop! o6o8c''$o:toE@1:ca gc$oooa
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crno6oScoEfrr -r*t@1;flddl- @r'eoec'5"8S'? saq:$1qo$rr o$o6:@1:o\

6lo6{SocB gQeqd8conEoa8 dgQe@c3; (Aeriallnsulator) 5qo$r
' 

-,oE@1:98 
o$oo6;@p{.qt @ftl saecoaEl$c{t$"S$ Gcoiv5o 9 d9o:c6o

saq& moEE76$orpQ;ecra8n sacmoDEco8dl <5lun@f'4$Qqo5e9:E$co3l'ecmt;
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"?EQ"?.8"g:to8,oE$E;m 
eqfl$QSag2 saaT;$$Eo$$Eoplrr s3Ecr\$61caofiecc:

9-c
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qry8t Cla65@'86$8,ofucu caq&fi oqo8ecn8co6cD oc$caecopcBG"EqEE'EQ

c5l drlr'pdeqroEo€ $Eo $r r " "?"S0pE-JEoS"-"S6& 
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oas,oMldcao:saq:p1eoo oc8,ft sao?ffia8osesgcD8o8oo:ecJo c)c)gel
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SIsunt-wtlt&nd Motor

Schematic ofshunt-wound dc motor

Series -wound Motor

l1
I 'rn

!

r)

h

t -'..

t
tt.

I
lr
13

0

h

Field coil

F'ield Windi"S fQ Armature Winding 4-Ef8
(Paralle)oc6cgl$co:aoE[rroo8oS6sars Starting

Torque sacrQsaoQecrr:Esg$a:$rr <r8;ooEoao

%t o$o,p:ccr.r o7168'crp:ec.r$E$a o$gpftoco

o188:q$:oco S6eor"@q ec"'6mocopQooE6$'

(speed) 4{-4 o8$:qp$SccgJrr

Field Winding g 6. Armature Winding

of .c'f o$roc6 (S e ries ) oc,EcgoSoo* cc 
EQrr Load

Qculilm Speed m.loccScugf: Torque sar:Q

ecnr8 :oyroplrr Starting Torque car:ecmE :ccElrr

I,oad edlqo$$ Speed epE:obgficoglrr Load c'fepEaoie

olod 5p;d m cog! g$sseq$QQ oo6<-'1c,88 :cao8

ogln 4"n@"€ o$gEca$oo6a3c$oraccr?

oc6<l55,rn:qprr o$8;ooE (crane)r Electric Trainr
Diagrarn of series-wound dc motor 

6loEeogcma (lirt)r8<rnet5oooq::$sacg:plcrpQrr

o $ ; eo cfi sa qE sa,.:o6 c o5 ooe g { 51$.ca q8 sa,.: oB e o5 o::

oQ.c{ e c5l E r o 6 o:,eo: eo8 orro 3,1 psa oc;SI ocucc glr

gleo8ooodt:crd Starting Torque aq$ecm8;g$$Ea

shunt-wound Motor oc6co$1+'EQ$ o$p8gfi@ta

Load ooS gp'e oSooE!'*d t$' $Q oc'5c1cEE' gofi@8 :

{.r@d o $ooecn crpr go$ q q8c o E qecce o $Etroc8qp:

(c"anes) t€ tn8nq6c$;c"trc;$ qtcq1,-'SgrcacT;$ico gQrr

q-9

D: / F,I / Basic Notes

Speed Co:

- Shr

eotilcn- Cr

qpiolrE'

Shu

Current q
9g!:$Eeop
Speed coc6r

Field Strer

Winding 
$c

cocf

Rheostat a

Reversing d

Arml

:D DC Mot

Shunt field



g-b

seloN clsE{ / lg I tg

npccl$:(cee<

rlegolg$o c

:3$$o$:ggtll

q$$fuflpc

rrpepo:$fl:gcfle rorotr tr Oo s)
r:g$$Sqcroe

nprccoegfl:

ccrsoegooe:

rr$cclfl:$ee(

rulB{ rlrlrell
crco:ccoqo&

ggco:g3tlhgtl

peol rpoc$
rrpcc:3croe:c

fi:cee anbro.l

puol l$rc x

3u;pu1rq ar

:$$goopcoco

ccotoes3co I

8uple15 scecg

glflee|.r surpr

lgcoeEcl@ (,{+.ruroa asraaag) $flrg€"h&&gco iulpur6 pter{ (h) arnf€rrrrv

rolotr J JC serJes u 3u1sre,re11

,{1ddng 3qi{1ddng 3q

' 
',Fcc3$gAolfl lorruoJ poads ifl;3$roego,g€rh

l1on f,yddns 3q $:cle .roloru punona-serras rrprcrclo:Aceep:p4crc"F- l'lsoequ
lunqs 3flrc:p4Eg@ luorrnJ ernl'rtrrv prc lr"rrnJ ptet.{ runqs e"&;!go)
rrSrccoRo paed5 :flcco:S$ ruerrnJ ernlurrrrv iflrc:cro'$a-,pU,ggl6oQ Su;pu1,11
arnlBrrrrv prcrch:gocrceego$>gccccesgccoe:ce€ rrpcccnc:3c<rreb qig"-rs plolf
$cnr:clo luarrnJ pteld cogsoe:p$ eru*lsrseu \ia lulsooqu lunqs ,,p.^!,co paedg
:$no:ch ruar-rnJ arnruly i0ccl0iSh:3$:3e:g$d,ggl5o0 "rnr*Lry F*,Sfl,FA qr8uarrs plarg uprccocr${ilboe ({t8ue.rrs prer,{) :cee3fl:3Eogo $r3etto fuerrnJ
crryr:oe:|o aruqslsau $9 t"t.*gg Q nt"lu lunqs \ia rolour punoa _lunqs

rr$rccco$S peeds cflco:iclecr:e'$t$o 13

tuerrnJ u-,poe:p6$-r eeu4qsag rrprccorlc.r: peadg $:3celco luerrnJ cltgoe
:clop eruslsrsall $g r"r.o"qg Q 4o-rl annturrrrv Sc rolotrAi punoa lunqs

lorluoJ peedg

lElsE0qd
?lnlEuJv



I

Reversing n Shunt- wound DC Motor

H)

Shunt Field Winding (c?) Armature Circuit crf Reverse Potarity 
"grSt$$,

oc6co:<ilcn Shunt DC Motor epE:$$cop$o$u

eleg:c6 ooSg:o7gloo8$8:r seo:Eos;eo:8:58@E:qp: sr%.8 Reverse

SINGLE PHASEAC MOTOR

AC Motor qp;c{ op$eoadt tQ..t ;saq sac,'$cicrp:eo:oo:a:g}c{eq. qccdrf

fu) mc,cB8or" (tl) q$eEaooco5ciyr (Capacitcr (or) Condenser Motor)
(t) @t.t&g6co6o:o (snaaeo pote Motor)

h) {6hoSq8rooEcao (Reputsion Motor)

Split Phase Induction Motor

Running

Principle

4
Be statr

og$rr qE'

(Rotor Br

n@q r
Stator Fr

$6ecilcoc

Synchronr

Synchro

Rotor Sp

D:lEIll

ocqrqp:ecr: Single

(") 
"s6ddgo8om

Phase AC Motor opsgD-

(Split Phase Induction Motor)

,/z

t{
tr4'\N>
\

Et

6]
4t
2t

0

'r.

4|
5t
tl

(

0 (".

l'rr
I

itr
I
VAtr-'
l.'
fir t-,.

Starting Winding c.:g] Coil Size erx$saooEeq

t€r*GQ Resistance qpr$r AC o2;88:<n$.-r9

Inductive Reactance gpQ:crElrr Running Wind-

ing r:E! Coit @:$ sa<-'oSeqqpr.r$e Resis-

tance qE$:$r Inductance Reactance eip; -du
4{. WindingS6t0 

"qadecc:Impedance

9@-E€ o$paoc6$ AC current 8;oEceooccego6l Impedance g$;ocr: Starting

Winding $oil8Ergooa$ Impedance qpsecD Running Winding o$ 90 Electrical

Degree (cQ) o{$*'GQ 5 ms g1o168:p egrc8q;o$rr

q-q

D: / EI / Basic Notes

Reversing Switcn (cQ)

$arting



o-b

(paedg dgg)

elod Jo 'oN:

{crrenbarg 3y =
d

t0zl

saloN rlsEg I IT I tg

: dlls aEeluecre4

- tN:tN: peadg Jofog

d

J

sN

peadg rolog puu

paedg snouorqeudg

paadg snouorqcudg

luclrlcelfi 06

Sup.rqg ccce:

aeuupadulc

rrpcc :ch ecur

-Esou i$rc:c
-pulAl EuJuunl

S:rro'$cnag916o

begooee$eoce

(.ro1o

r$ds 8o"kF

esraaelr !u8oo

srtr0zsrug9'g

I

1....

surs'0 sug€'€

r'-t--- I

I

v8
v9
vt
vz
0

va
v'
v9
v8

e'r!r
l-.0ee

I

I

nprccocpegfl

trouurou snonuuuoJ SEoopcuEofloEocQo i0*bg'g93.fte"F Sc protf rotuls

:flco Sfl'hig$gcFcc rorolr ic@eeggfSoS rrpcc:3e:g 1uer.rn3 q8r-g i@"
lcaJJfluoflrnpulcllau8uurorpeJfl SEocbry<-rrc rceepg{ogcgogl6o Q (sreg.roro11)

:c"lo :3clee$" (h) :@e crce'cogAo uurs 3Sororou F* ptnlu8upulo11 :3b rprc
oe pegflrchegcu:ceego$>rc crc6egoo$cu ptetd c1lou8z141 Bu4u1o11 Q .ro3u1g i0
3$oecfu$$eei5:ggl6c $go3ceeslber ecuepadrul h&S6 Fu;pu1,11 't g,h

:$S 3o opo5rc:cfoagc'o:c€gh gc :

sur99'9I

---{.---_
stute'€l

I

sur66'6



Eg. -l 2 Pole
rzu x )u

No?

%Slip :5%, NR -?

Rotor Speed

Single Phase AC Motor Construction

Terminal

EndShield

ContactAssemblv

Cenhitugsl Swihh

Rotorfron Core

%Slipx\ 5 x 3000N":N"- 
-#:3000r , 100 100

Centrifugal Switch (oc{3:eqo6 C G S)

:2850

:2850 rpm

FanCover
Fan

Cover

ll Bearing

CircuitingEndRing
Winding

Copper/Aluminium
Bars

Motor oo8orpfodo,sl starting g$ Running winding gElgrogl Line gQ
o$pocr5a3osorruEfr Motor ooE$6$accgl Fuil Load speed e,\ lsy,e$floooca<5r
oofuooqofuQ$-startingwinding c{ o$8:'o6co6;9 BosE, Running winoi"g $s
ocr5ooc8coploo8ccEJn

Fixed Contact

q-e

D: / EI / Basic Notes

(a) Permanr
Running

'D: / EI / Bar

ON- Position



oc-b

:Srcrooic "t anh.rel lpc.eA4opgo€€ gtffiog63g
:ggt6ofu& :{ogclSoegco Qo$cocroEoc $cc
'{'c&g$ 

Eu1pu141unu T gu6 dbe3og,ogdcefuo

g8oee$rc{o3og$ee Q'gcogoo:gt6o rs3crrlo

,F* $$heaprcAc$oo :gco$ee r:3croe:$co

0*hoF*g9oSco3co@ croEoe prcQcrogep

rr$ceoc:c6goo t5:googoo:Eg[6o

{,, uoC 3q1.ru1g !$ -rolrcudu3 $lSggAoecE sfl

h" Q'$gFcogoSgocc r$rc$8 gcroe|$ enb.rol

Eupaulg fc@ecrceoe:B bbh ecueraJJtp

asuqd 5o'|o Au1pur11 EuJsulg iA Suguung

prc .rol1cudu3 rrprc:cogo8"Etl* serres iS g
lolgcudu3 p Burpulryl Eup.rulg 3&ccogoe:3co

rrSrcgAolfl
p:gcocoo ltnrrtJ uoqs h iolruau $:c6goo
r6:gcogoo[o EugpuJryl Eqsulg prcgoAoecS]o

3llf)gxbr:$e yosL go peedg puoT IInd rrprc
:coggr&gce sages 3A Eupur,11 urutr41 p po3

a{oqJ (p) rorcuau 'dAS[6" 
38occogoergco

nSrc:oegofl .5:ocogoo

:ggffu$: sqpu1,11 Fupr"rs 8.'E F3€$)ecSho
%sr 5rc:$$F*Ffl$" rrSrc:cogo&E.:* seFas

fu -ro1srse11 Q :u;pu14y Eup.rel5 3€orrqoeS,trr

sefoN rJ$Bg / lT I .g

rolol J rollcudu3 q1d5 lueuuur.ra4 (u)

rolol4l u"ls rollrudu3 .g

rolol4l uuts rolslsoll (E)

rolotr J uollrnpuJ awqd tlld5 Jo tropucl5gssul3

ifl surpur6 :

;eeecrce$$e 
,

j{ euq pqc

urnlq!unlv

Eulput,
Suplpugiup;nu

3u1-rt

IA,

J?I

JO



I

hrnr
)

I

1",;

)

S$5 Sp9.0: Regulation o:El6$roep$SSnfl*& Oit Burner, Fan Motor

-du
O) TYyo Value Capactior Motor

co6oooo8-dr0 or$Q:,qp:ccoo Capacitor g.8

o$ft12}ocn Capacitorgq*{ paralter oqd$
Start Windi"g g€ Series oc6caoSsa.ltQt-du

$c8goE cupQ;$:oeedoaE .rqfg:oqoSgQ$

o$ftqp:eoa Capacitor oEQ<.roEo$;g o<S5piiq

S:r o$Q:1pQ:ecm Capacitor gQ Starting Coil

crpQ nunning Position $ ocEoc66loEce2$rr

c@qE:g6celEoo (snaaeo pote Motor)

.: c@rq8rg6 eosoaboEryc{ saQE' (f)ge,B€ }op$:oo:crg!n q8rof.go-
'(c) coolc8qo|E fu) oo6oe&5lcroe3 (q) n@'938:op; (srrading CoiD 5E
:(E) S$noped6$o- of$sccggr ,*o

. cqSryt oc8<28:caqp' qE.ro6qccp$ os$;g$:esarcfig:cdfq8 o7o8Q8ecco

€}g$:oh ("fl)oqrr{ g6o6oo'ecorc@Q e@;qE:g8co8oa<4cdlcog$n

oir5g'8:<5lcmqoq8:cQ. qxSoEdloSor:eosqgo6c$c6ccorsa:51 crcQc6cQ8:qps

ogc8c<5fcooccE$u o8:cscqoEcqe'4prd oEfi:g$:eo:c86'o$E $1cr76oa'e"r? "6.W
q.+$a:qfx caqe8gcuErc@oE:sa$S $oEa>$:qp'@opQrr e@:ca8:g6s"d,g E"Eqf"
ird,co..?aE4€to?prd e@:q&gQ qgoEo'osaEoSsaQE:g @oSqp:areg cScqoSc$s

trA{. cr3o8cofuelfid sa<n$cacaorgQ @po3.qco$S e.€E&figSocuopQn

glc
dcrnq$,
oc2oScry c

q$e,Sq.,E

"pdu {
-do oq):

Repulsion f

cerSoeoEf

DC

cfct1E @l
Carbon Bn

qc,du

Spal

coilqp:$ rl

"? o.c 9.c

Q.car;cloTcd

D:/EI/Ba

$tED tn6 7* +E6l cccQc6cQE:g&ft:$6e<51'cm q&{.pnq&qE: gS$p

$E$: o:pQoo8opccro c5c$c8goS o$c,f Seedfeocrp$n
o8o,5l saqEo8o8oo:er>e Rotor edfo38 cocBcepc8

s)tz $Eo<5fcm$: coEl$8:$pcuopQrglcoEoaqp:of

g6:oa:lAlsocv) (row or t5w) goafieor f?q?x
of8cnqpa cDocDscDo.socpqpx oo8sac$ec6ioa6cp:g$

,$- coSqp:cA8 oc7:p@ooop$u

q-cc

D: / EI / Basic Notes



fc-b

seloN rlsBg / Ifl | rQ

C1IJ

croEoo:365urpb

iS:clbgooe
ndbpcA cl

l,<r:clocroE

Egcbegocc

uSrcoetroc

s$ilt''d'
nSc<

,shsphs"
:c&gfl 6:3

g.r$rg'c crcr

:ch3$rgo$

rrScctrer

ccce3$g93o

i
-cAp3!

nprcgogrg

1;o3 3up.re11

lsgrd\oo t{:c

$i&pAoecS
n$rcIfl:{cee,

$gobe relle.rB

iS rolgcedu3

.fl0,e".p$"t

rrprcAe$ iloqs urql p:gopo QgAo3lp.l crcc*e:pA cc0oo:crr $
rrploSp h'*'6 5ogg6ogcqlflcr'$8:$3o :flgo6cE1leiA'$e Ae 5 n7 :cee $ J.a l"
aqpury1p1ers rrprcE03@usrpcg$:dbgfleerrn*d punorc (fc)uous urr\f, Q:c[bno3
ernlauuv iA 3u;pu;r11 ptet.{ colgAe:3eRo:$$F* rolotrAl $:c^l'e$&ee 4rudg

rrSob

3$1fl:eeEo$;'p ernssord lc€luoJ -rceg$'toego :clogg:@e !S qsn.rg uoqreC

'€ggAol$8upua13 
:clodsAe:c@&Ecoi$fucogg' e iA3$cAgutb 5rc:clF,gg:@e 3t6o{e

gg&cErclb 4.rudg :c8:g6:c@ qsnrg uoqruJ 3S ro1"1n-ruo3 Q:clo rolotr l J(
: 
3pJree go i S: 3$: 9 gc:$ goccoEoc

rr$rcEffito rolol I uoltrnpq uogqndall (]).rolo4 uoltcnpul gulg uols1nda11

(l).ro1o1a1 uoJslndell (") rrScc:co:cgQtlh,f"hccogoep j$'ceshotccoe uF*
3$1fl:{ceecfucr,oe 3oc,{:coeeAee: crcs:SA:cee'f h*Sp"F i.@dh rrpcctn

$crcgc:$Aes:ccaggl5o geeeccce:$o 3o 36gt6o$:cee$o Scedbcropep
uF*g$ $b3$:c&3eg'ggll! :c@3lb:3heeSecro;ocfeooc(€ 

"AgtlNeS"BF
rr$cc'c,o:oogbl0d5" :fl go&g.,e :Uo g6re &Eco!$&gco p:Ao:ceeeo$8* rilb4ploo

,F-$b€8*oe:crsgo LoE ogmo "$€& ee E ecro gocle oscr€ 5ploo:poo*\p* 368ecrop
g&ryo $x^boccre 'hE" *E"egg cfuAoee 5o:clo:h*E* 3ScccoEeep

rrprc:co3@gco (.ru1ncrp

-uadra4) Sg"'F pgclbe:fuo cA:l$Eco!p"4.

:$co3rcqco3Q<e 3{3clec:$3o'$g-'ccogegg
cAC$,gco rpcc$:lpg 5 g g:@eccocoellfl $8rl

@cc:c.oogrce#:&gg@rcocoellfl$& :$8egl:

:&Seccop'fc(xfeoccrs Frrc{p3gg &*b
n$cclo:$Oe+E crr,p S:cft,crc1p.l$QgAo

E%crcccno rr$cc9:crcrF"8 igr^h:h+S<rr, r,'.rxrr{

i|gho,t" $tccco (5) &gSSog9go (d) "*".
gtdt () <tocrna (c) i$:crecoges docccl1peF

(roronl uolqndeg)

l€naF



I

)r,

Armature winding $ ooScu8ao| oGSgpq$ c@'88o6E6$ oc8a3.rsoor

ea)2 @rr"oqC Br"S$ 3=o:rdln 4o"1 Armature coit olprgl Closed Loop

.o5cop$oe6"B"Sot3"fuoo?.c$q o@:8Eo88S9Q caSSS@'fi cftEo8dS8ot e."t{

4&qEeiBQ Sp"e$e-du {p"?o8 ioe:ecm@1:98o$ DC Q.sre:o1$: coSeo'$

e@aESoEWE-St@;Q.sa:;o!.c{ {t'qfit'.r7g$S'Bq short ffi Q.carn 1$aepcre

coil ofq:cg$EcoPln

10 . A.CcoEorc4r;$r Mai" H) Start Winding oEll$o8ego$ cop!:ecm8r

capacitor open$S"nS co;S:em:8;r o.r!3reqo8ooEq1[ c'op$rccnoS:r eoSmo

oorp!$86lrr Winding qp:fuo8co8:of rurn Short ffiE:r Start f€ Run Coil qp:o8ca

88, coit qpae6le6$ Body gQ Earth Fault $Se9$Ea Capacitor Short $8o1$Ea

"q'"oqoEgQel$E:lrCoiIqP$sFoc69a;co$Eo8fi:g$@8cd|^9c19$$e''?.4fir.fl8
co6oeg;eo3:goc.rE!o3!r H) eogmoor$of Current qi"$oog$9ey"p$rr

Winding qprq Megger Test c56qcr$rr Start gQ Run Winding qpr$ T[rn

Short -fy ofio8,oEq$ WinCing saogEo4 oC Q.co*sa9$'coSSQ ocrEcaoS<5lrr Pole

coil o8lEo\ Q.3?::c{{8:q$E:u7f@$dhr Q.cacrgEJreo: coit cc$ooEoo6'of

o$E{oEfrr
oE{:g$:$8ct5tg t$"$ oEeo:q$ coil 98oc{ oc Q.ofd'coS$Qoc'3c5lr

o8{ag$oE18$ c3cEofu8S"Gre Compass $Qoof,cQc5$ecn6goooa@$<5lcn 
Pole

caEl g$oE? N * s -$."?l8c@8a coc$c,5s36etrS-d$GqoEQrr s36e$o8cocSo

ocoglcdclc5lm $:cn6ecn coil 981o3! q$ecm oE$eg$:S6cdleqcoplt ({)
oS{,g$'gfu{qd 

"E$Seoa 
ocepSeorEeqp8:$Q o8o9$8o8mS@d6l- oeq1.t8:

"{ Pole oEQse{8:{m8o::elcrElrr Pole osQccEloeeptrc{ o{c5lm o?d"*
o8Q:g$:$8",itnt$ SEoElrr

3{ Motor qp:$ lQ- cootego1E co8oocoEQ"d"qot {p"?o8 oQ'"3E[iQ

o8aS8oop$ogo[ $oEa3e;dlcn zQ $Qoc6co$c1$: "@)8 
Motorccm8opQ$Ecop$n

3{caq:gQsao cooSgo5gS o6tog$@Ea oE fi 
: g$a$Ee<5tgca$@Ea coil Group 9o'oc6E$Ea

Coil qp:$ Ttrrn Short op:fle1@Er Phase ofugQcoEq Coil qp; Short $Ee1$E:r

phase oEpSE:$$ oc6gc:@ta Rotor Bar crpreq:Ee9$Er short circuit Ring

$pEe9$Er
eg;eq: $

Tirr

td'EF sp

Pole oop<

oEco:$Ect

Barqp;$d

(cQ) Alumt

Direct On

DC

Line gfof<
Fuse o\qXE

Breaker (c

ocfccqpq

-nauSEp
Switch cl.p:

Contact <r.p

{.6loEo'E
M"F

(cQ) lc ur
ooSep$onS1

Contact Cr

oEeo:egetr,

8taoEccua (

Closed Cont

Main Conta

(Electronic t

oq6q6$E,

("?)"w ql

Contact qr;i

D: / EI / Basic Notes D: / EI / Bar



seloN clsBg / Ig / :c

5c-b
uprc3$l$t oSn&Ep@ salras iA:clo lcufuoJ

'-- ieffi-$gee-1apre6 -$rdb_lau1uo3 rrels cogee$$ls3S:3ce,e 6cEeclo ctsAe($)

cbAc(Q $r:{oEcocrqoe rr$rcges$r $ls:oc 3&ecee'!go5Eg- 6og0$tT*gAogAoee

4ncrrC cluortcelfl $ UCOg rpoc@fl:bceerclo (du1a11 luerrnJ reao J;uorlcelfl)

Ucog. $bgo&cro Sqo$6o:ggt5o;ees&mrrpccoegb|.rccoge $cSoeclo lcquo3 uptr41

*go$uo"+c IIoJ surplos :gcoggo3lp.r gphg"g"gtSo iflrcoe!8'S ruruoc pesorc

,{1pur.rotr1 f,rupxny crocrcgo8:8cle Frt, prc lelerurg $:38oee 3l5o coos3celg

qSISob*o $ 1ororu F*, usr -fe1as FurroqJ rr$rcgfl$lslfl:$eegdb8e'ceeEo

F"/.6Ftt3"bgh luaJrnJ puorl IInf, polfl:'.ccee prc,greurlu3 1cu1uo3
r:cee3$egg[5o 5rcprculuo3 d.relsxny 3$rclerrceruocu;uru 3flee'Srrpoblfll5oQds3ce
ilnrrrc rorruoJ iflcc$:clo :coes:ipee$Un ,r oor Jv iS J 1eT,Ay (h)A oXr Jv (h)
A 00I f,O $rc uo3 3urp1o11 gl&tuFg"goglSo5o:ch rolruluoC 

"p"ud*141
rrprcoegls fu:clogt.loiA .ro1o141 $c&:clb rculuoJ ulutr tr crilg3oe gofl:ceeggo$

uoc S"hS.g"gl6o rrprcgoopco:clogc,o ifl:gfloegcogo FFh'"h rrsruoJ
utcHtr ifl:cee$gr.>boS"g"gt5oSrc:ch rorrzruoJ cg1euiz141 pocAfl;ch qcltrs
utehtr gAoe:oe:cee3oLeo3o bg-$gu" (h) &EcoEtlo u$rcgflcm$gol$go8ocq,
5g$Eo: g 916o po:oe Eoccoego0 |,r: borcee: gor Soo: g go Lo c<r19cco$8o gJcoe luo
:ggl6ogoAgocc :pa:pcc'io acnr - re{Earg lJncrtJ ernlelu!trAtr (}c) .re{ua.rg

asn{ oN{dN uF*gfl c-} .Sa lueunJ pBoT ttnf, F*Sglbggt6Egrc:ggtSo5rc asnd

raaod-dd upd!:{cee h'.1" rauurs -rOC $b36r3coego&Eo*go$3t.'piA eq1
raiAod |.::chuoloyq CvO€ grr'l<2,o dH sI rclno ro1otr41 J.\/-fI r:clo ro1o141 3q

(fOg) reguls euIT uO lcerlq
rrSrc3$:oesn&gt:* $:3cnrefE."o i0 urnrururnly ($)

.raddo3 r$o4{f.,cr3$ruer.rnc Eca$:$t}er}.r$" $Sfl'SgAe3clee n3QAeggfl:cfo"res

uoqs Q ro1o11 @.bl$" $lsoe,3&'c6e$go&ge Elra( iS .rers rprc3$:ceego

i$goc:gcfecgc i$'F+S"hg" ($) ssuduro3 $,5e,/$,q S:oeEflgolcQoee e1o4

qlnos'a1o4 qroN uSeb:esgo$6o $6b"g Soh'rn iS 'n.'1 rrprc3$Eed5 ifltFA
cccosoosoc:S&eeces'b ca hgglp.lg ?SlF,Fgl$:

rolol tr gt6rg$h'S9A"Ephg98 .ro1u15 i$ rolou ca$deq$:clo BuF uog ry$Aegol$

ccccAer${

'h$"/b iloqs urr\t

upo$eSco$ :8oe:6e
hsE& P$]i

:cogo&gtrcr

tulg 11nc.r13

ry$AeEfl u,

ry$ggp'e:cA
rrpccEflpo;

i0s&'h $

crcepUo u

Srlbegc cog

(h) rr$cc6

qogeco3€q

orod @pF
,ggo@i0go

p:gcogooS

a1o4 u6rgo&

urnl Q:cIo 
:

uFo

3t6o$$l'fo31

rygAeEfl u
Acgo:clo go3

({oEoe ll:3c

u3croe:$o:



", I

,||

,,[tl

Forward Reverse Startei

pC-Motor cr,p:$ fietO Winiling (cQ) Armature Winding {thStQ$aocBeo;

oXScop!:ecm8a '; 
;" Motor crp:$ s"ttiog Winding 4"&etE$mc8o'r:o18*€t

ccmg,r 30 Ac Motorqp!$ R-Y-B@', e cqpS:sa1c6 3 cqPE:c{es8;$$eoc6e'r:o18

cop$rocm8a Forward *"o"rr" o:$eo$8cop!n oc8qp;of e5legrc8 oosg: GsolPs

Goq$ saoScoqQpqSq$ cQoSdlcn Forward Reverse Starter Wfitca8oEsaq:$1

Ut*O'i"*ard 
Reverse starter cc$ Megnetic contactor ss"i'BQEttqp:c{cQc8a

$socEca<$oo:@E:$Scap!rr 
cod$nfu' Forward lQ Reverse contactor gEqtcoESp

yB {m8Xo$6eoq$ 
-q1a"aqeae"p 

^ 

SldiTB:1:c69 Electricallv rnterlock-

inggQoc8xQe,4se{dsoc6$c8eo:ocBgMechanicallylnterlockingolEcp:dcr4g2

;tfiq$ c.Qsa6og[rr

q-e9

D: / El / Basi
D: / EI / Basic Notes



seloN r!su{ / Id i :q

cSRogo:cloE{o

-r1co1,re1u1 d11u

3l$gco'$g$ r'

3cflep'cte:l[

l${ceqcegcc

:dboBs cEg

3[6o'oeg1-re$[

'poo916o'oeg
:oegc.,e$fl3c

,
rotow JV 0



t , *"$, (*)
eotr Et o;16no5s.,S

(AC / De Generatorf
ogEqo8oc6 (Generator){*dp coc$cgoc6q8: (Magnetic Fierd) saq8;

c$. q8ego:eear: qg6q:dlo:crpe (crou
ogpo6c5loScarrc{ qoSoT8eoseor cg$
g6rsa8g ogSoEg8,saScQ.e$rE:oleon$

(Prime Mover )5E og16o9o6ocf (Generator) 
"?d g8Q8:flc5lccglrr

og8qoSoc,Ebp;qE cae@isa:s$g Q{ffi.,l"cggu q8:of.gr_
esa8 og;6ogo6oc$ (AC Generator)

8E o$qo6oc6 (DC Generator)of$6cil*du

(")

0)

** Left Hand Rute

o

G,;) 8o,

coEQoo6i

q$:cm:

$6c5lc:g:

coSoy5

GC

og6ogoSo

saof8; G,

cto

uo6{$ qe

e@Deg$crfl,

ogoScorr c

II

0r,,,,,

I
lc

h,;
{i
tl .",,,,

e@Erca;gof. ocEo8eo;pof cucrSdo:c6ogJ;c1p: (LertHanaRure) c2eeTp: q8:op!;q1[;c{ sae$5$ og8ogoEoc,5oJ",q Ef"?S-€e,g8,;t"r6u
o'.fi,,H":r"y;n*

I ,- G:[:?rt Direction "no*,^"/,fr

o-c

D: / EI / Basic Notes

D:iEIlBa



seloN r!su[ / Iu / :o

l-o
p(doo1 rolcnpuo3) 51lcAe'S rr$ergAs$,icee'bEh S8"$hoh i.@"'h noegotno

F--otSlucrs'bi,E"c-;g"0";1io1"nf '"J)h("onxnlgcpeuae6)!fl 
rcRo$<f icoe

fu3@c:gco(xn1g c;1eu8ury) coce'oegob6 (reu8uw) SgFg. 3&!ogGAc $hggn

pco3cooooo co19,goo$cogoogco(doo1 rolcnpuo3) :38oe*3SotgogoFgc

|f"gfl e^BA\ euts

uoqelo; dool
Jo uorparlcl

a8e11o,r, o,tu,lr-curs e st

rop:aua8 lE ua,lo lndpo eq,i

upccp3$$8oe 'ghee
pgoc€se crr[xoore ]eqb3c@eee :3fllscco,Loetg8o sggl6ogese ,5:$rEcogc:ogo8ogl6o

go" @*g,'oegbgp8o:cee (lua.rrnJ Jv) :ggl6ogeee pocgooggdool6o gese

S rogobo916ogeec

rrprcpgfl

$e:3'eg 3fuceprcg*€e gocoeE5.lcrl F-{o (ru"'r.,c) :9916o i$(t"rr) :cee:$8o

Eog6D csr:3'cg r$pe$rc:cog$€epgoor prc:3c@e:gcu:.€Ep$qc a:ggooSco

:3peec!'cn:prc:cco$$83ogco hccr,g :&:g[5o rrprcp3coe:gpee b"S (pA)

h'hsg,ooeE1ror npgcr: rogocD !'cEc'lcug3r-'co "AF-h'eh'$o 
gtrccQEgcu

Olnu ptr

"s
=oa
o

:Qlb:$oqb 
'fl.

rgoc cJsr3e:g,

'&gu"guhE
:cho'Be go0,

gopcoo3o 3
3lb3eeEoog r3li

EPF9" rs3crr)e

$Eclo pccg<.r<

3fls3floe3oop
,g&es (nt"lg.

.\-l



'g$ (wtagneticFtuxl.ine)c{ $oSecoee@f $rrae:o@Eni,qfiodGg<51'glrr oc8occrS

cop$oo8gq8 (conouctodccg! (Magnetic Frux)co8;e@sis$ egrc8oE@gooaQg$

"l{$"aE*dc Q.mo;op$ ee{. m86egc,5ficmdlop$rr eo{$"aS (conductor

Loop) eoE$ (co<;)SoSlcoEfrosp:Ssc5lcrEQrrfuqc;) soQc,fcogq'o6s1$qg(conductor)

ceg! (vragnetic Ftux) "{ pp$ osa$o8eco:e@o$ Q.o::sa$E$o66qficoo<Il'pQr

4. o"a (conductor Loop ) a>$ ooS.osEdsJ$ (€d) soQcQg.Pesficmcc'sadl

(conductor) -d (pr"gneticFtux) gfeorgg$S$SSa3raoo$€ 
"?pgg.{. $$:e"afi

co:tSloglrr

4.t{" (Conductorroop) oEooSocgJcp%e $.sa:, tpgg"t g.*, o@€ngi
afpepcBffita o"$ qeg..$efo8ffiEa o8,pg:c6 oEFq,{. og6eepcgfiEe,S€
(conductorr,oop) oE,oSpp$sl$oas,t?eQ.{. oo66eepc,3fiEs'qd 

"$s, 
(w.*) {

"oqpr$Gepps 
c$E;e\ g6c{ (sine wave) o2eeTdlarEJrr

9.*r saof8ssaooo.')csD?D ee,2:c6dlsaqc8npssae.jl'oa8 gQ-l"E 
fi<5lcop$rr(") c5cQc6o<rSq8elosopsaq&$ $Eedlegec.rr ocQc6sar:q?e,q."\ 
"sa"o6,gcegg!*acrpar

0 q;8q;c5loocr\saorp;ca4-fl€
(?) o;16q:dloccr\eg.cqpsgg$e

{..@€ Electromotive Force E = B r u crfofidlcogQrr

. qE:qE B 9:cccQc,Sc$8rcE8ccpJ:g

t ?o.g6q:dl<rncr\saqpl

u 9oo$q<SloD6Soqpsp$'of$scilarEfn

E.m.f coE$ cScQcSoc8q8:co6,e@&c36cc$;pqp: ecrDGo)r o16q:<Sbnqo\
ooxe:gp$ecuecDr o$q:<51<.rncg6Sc\psfift $$eomoc $Ecneecocoo$Eco$n g8:caqc6

"?C 96 ogJoec8o:;'g$ o$qo6ocfqp'%E sae$dsaEo6eaQ8; g-$logp:
qEr4.?o cocQc8oc8casrgose$ogo8g8eo:eoe (Fierd winding) oQg:g8 ql6oEcilo6

pfio8g$Eo<jlcocccr q;6qc<5lunq (Armature Winding) {$S<Jlcoggn
o-?

D: / EI / Basic Notes

qt
ccoqlooe I

$:rqr:cea:

oq<51c8 (

eopgp[:ec

oor,5lcrpln

oo6$ arc$

Magnetic I

.g€

r.6"? z t
qcuplem

gE

eO:ol:$i:

q6o8dd
saqr$p<51:

o6oEoa

D:/EI/B

'I



5-o

seloN clsBg / If, / :(I

rrSccp@p1,eelo (.re1;cxs) :cesHgAoggAoggSb i$d$:Se4@gco

i0gp.g96ogt6o 
g g :c$:gc$g%eeeclogrogo8o gt6o cv crcc:cn:@ rrpccAbl$rices

Fg'.Io (tpol() $t:ceeg;oEogl6o cv 3orSgogobg[6ogeecqb +l,Ul, ]r:ces9;ogq[6o

Jo 'hh npccpb:oego8b,cesgol,oEogl6o ca $Ae69o(f) :$8ee :[J:co:oe

s)&gge (uoucouuo J seFe g) !9e :$co &Eoo ls&Ecotcreccfose 
er 16 :$E:$3o35

gtlogoeogBo etod 9 i$gogg3ogl6o 
a1o4 7

rJqs

ir4mo11 o,rtj,[""-Xo"nl

rr$cc6,tree:3c<r.re:Scol,c, eu1qcutr41 elod 9 plgocrcep&(3) :$8:$3o r:3ccoetpcolo

eulqcqntr elod 
' 

$4c,occceg&(5) e$8:$3o r:3ca-,e:$colo au1qcutr41 elod z hgu'
c,rceg&f) :$E:$3o $3oq'&-f(e1oa) :$8:$3o :S:$Aee 38o:logcogqobogtSo

rr$rcp1eelc, s"1o4 cPau8u141

,ceeg,r$rlec35 @ccgpeloauspurtrlpprg |.rSecco;o ccceoelg,egflggLogp$g" Ftg"

615ree*35 :flpclc, saoqs elod h,hS. eloceee ccce:cogAolfl 'b"h ilpccgr:co

gblflg$* gg$g"g"gK:, 9.P" $:'$8ca-,,,r 5loee*c^[o:lpgc33ao rr$cc93$oe'pAilboe

gces:clo r:3$:S:$ re.{aod r:3$:3oelcopls,g8 Scg<l@ $98oc8t3fl( ruan) g;ol5ee

s38oeeclF,:logc€b ifl'gglflt+"ee p'dF,'c{rcp rrpcc9:c.ogoc.ee$co'ce*clo:{

Sc€5 :fl:ccogAolfl i$ctb:c{gc prcc&rcA crcep$e:$gg}d"s-e $8ogog :cee:eoq'c

sroqs eloa!6:{o-oc cleosce€ ccce:oegAoEgdo:3tog"gg$g. 3&,c'l'ogootlrgl6o

99gogog16o

:flgogr&-f

glbery5 n$

5rcEccro6o:&.r

$:pccagc !u

uF..pb $

6 (eau,6) gi
i$sQg9&e,
:ftf$ee sceel

$gect egfl 'g

;eeecccccnrfu

rr$rcpcnc$b9,

(.rolenpuo3)3&

-rolcnpuo3) 3i

$6icoegpgo
gocugr:e rr$cc

(rolanpuo3)3&



og6cqen5oc6e.u;asm8 m;6o6dioE*r.+:e ogc8e'jlen,m8o8eaQ I s<{ {a?eooJ"

(.Lrmature) <-r7o:5l.5lcc$u gE:eerc,aoJ2%E cJl:goooeo$::qprsae; oql6edlE:qprgo

oS$ ccojrSF,?6coo€' q8:seoooepcoqae\ c1cEg{Eqt wire,ro6q$cp:E: (stot)qpr

cdfo:'6lcr$u ddscaq'8r q8crnopS$ wire gaoo8eq epe,n8:qptgD fucrD qX6q:ca

of.ofo$ocra opflca8:q<l-du qE: wirecgqplsa"s ArmatureWindingcpodl<5lccpQrr

Armature o$eor8Q

cScpc8oeftg$rqpt* og6c2:6lonq<4oe6lfuor Armature of.cEc6lE:oE$

cq6qo6oc6-E.y' sa$6capQoo:c8epqS saEo8ceQ8aof 1o$ sapogq$8nd q$
oEoEscQE: (")pd caof,ca$egqpsegcoq$ pp.78co4<5lo$rr csa&g&qo8oe8occrS

o:of.qE oc$c6o8$:g$r (MagneticPole)qp:sa:: oE[$6cEeoS: Armature Winding

saDs copQooSeoq$ sagpoSoo8ocxo:dlogfrr q8:o$qo6oc6cp:$ Fieldwinding

oJrssa?s Dc cr716o6dlo8"? oQc,5{c,5oc6q<.:Seo:$: oogJc.'o6cgecc: Armature

9ogc6c6[cwcop[ o$o66lo8c{ eepq8: (snp ning)qp:af.cmoc6p; q8s srp Ring

qp$a?:crDg$o?'qp'BQ oEm6$ sa{8o,1:51 EEt{. o$o65lo6qoEupqfi<5lo$rr

oilSo?"6""Esa@:o::of.q8g Armature sar:QeccopQ$6ogooq$ o6oEoo:

fiBr Magnetic Pole ot.ofoogloo8oocSlccgln q8:oc6of.q8 Armature gqc6ec5fcoa

car:@:cn:cop$ lc qX6oE6loE4 Ge"{,4c8$c8o?oEq?qffis Fietd Winding caoBS'"Q.

Dc q16oEdlr5"1 Stp Ring cr,prgoo{ q8;co:qdl-du' o1<5qo6ot5"1.o38

og$cr$oSoEoQ8:cn oogloo8o$$Eeo cu$oo8ocmcaEdcaQ8rc{ Rotor 
"?""T$

o-9

D: / EI / Basic Note,s

So$py
Field \ilir

oF-d
o$qo8o

Phase Ger

GS

oc6o6e1

f€ oE$:g

Pole saeq

qq$ooa"

qE:qE

E6o116 q
E8

(Conductt

-du 8{

coEqX6o

(sipning

oroEsor:o

ET

cocBqoS<

o?'t? o[
6QsqPIE

oo<5[qE

D: / EI i



seloN rls€g / Ifl / :c

9-o

rr$rcg$btngoAoieEco6"fu u.ttrg ooqr€J crcceco3egco 3Sogrces

rolqnuuoc |.r:ceef pcc$ls6 dool.ropnpuo3 rrprcg:$:co Eplbogr€:db:irrc

:c{eecrogl6i 3&:@&Eco i6&Eco:cocar:g$'@e cargAolfl:clo:cueo:g$ee hth
tQr Scc'Ecc^leegflcAgt.,tb crcc$|;qcoce Scc -rolqnuruoJ rrprc9:cogn&W*

iSggg:3&r@c crcetreel,o rolulnruuo2 gbgSorolcnpuoJ $gclopeogFogg

rpccpgAogp8o gflo,gglSogt Fl$,ho (rolulnruuroJ) gog:g&:@e |r:ceegoco

crcctoegob<5 arnlurury 3togogoAogHogg rrprcpE$qg8oggb 90tt o (?ur-s d11s)

q&{be }.r:cesgg;ogog[6o(a,ru6 ourg) ccce:oego6o<l ern]Erurv 3SogoggEog[Eogeec

rrSrc6rpto :3$i3clcerF- iAg-'ogobogl[,ogcse F*g"Eobgt6ogg uF*

EUEh (tsn.rguoq-ru3) :lo$Scroi$ (rolulnruuroc) g9ge38o:@o r(doo1-rolcnpuoj)

<ro;o'logl[ocnceo'egfl (onlu cpau8u141) €8rg.!9h9c a8o&EcoEgry&gtSogg

Soosobo916ogg

uF*tgSSh go8oeebeee elod: d

fcuanbe.rg = J

:$SparyAgEco ='trird'u g8o:35

JTZi ='fitr?lr

rr$ccgr{o:@ibe€E c6$boe$o$.5 r$$pcoE1lo gsoce$btr

,{auenbelg 4r 0s crcolfl'See g8"F0**0 FSfl :fl$pcorce} crSgoSoeelscce a1o4

3So:togcc{pcgoAogt6u rrprcgAegoEclejfl'lpee$fl'3cfle cAgSoeelseec'$E:$3o i*
,:${po4pro :$o'Bgee ggbEgh $rc .tcuenbarg l$'$$Scogtro rr$rcg&egogrr@

.""i F*'h fruanbang iA'h,$gpooE1.lo 3SocbgAoggAo ggogogl6o geee

rrprcgleetoEgogAogt6o 3&tl" (.ro1u.reuag eszqd

eerql) h'hgoo<rcrUt()) *rul $treelo (.ro1e.reuas asuqd e13u1g) gtloEoAogt6c

3&S"" h'*{po c,ccs[UKnc+gc, a"6 g8o'}g.lugpC"g6o uF*p@gfrc.ee$coE$ce

rola6 $rc 6qpu-r6 crquurv B3€o'h*rE*FSfl roluls pcc EupuIA{, plet,N

f-'lo'cogoo€E gooIpAq;nb l$ccg@hXrolo ro1uls Fg}ogggeecrccAe'$cogb

$lecCo.tor,

gb'h!u"

$:gEoeeft

ccutroegc'Eo

3ce3@gco

uF-p
EuJg d;Jg :

aJnlBrurY

SurpurXl p1i

Eurpur6 a

soce€!()@!g(

$tto FAesfl

$s"nu,+i

rrpccAtreelo

8c:&lgHo cr<

rdb(ro15) :3cl

cSrch:gg,egft

efb,eroeea h



.' \- gulPst rvtrcn a

clioke inprr fiher
Ls used, or aver-

sio' ag9 outPur with
w I no filtq

OnG Completc R6'olotion' --l

E

E

gqc8e<5lo

6cro c\?,|er

Separately

g!,

SSccc: B

sae7fi1dlc

oEqs$ o

netic tr'lux

Field Wint

Current s2

coei Qs"

Battery-

Self- excit

Sel

Compounr

Shunt Ger

d
e\ Armat

Commutator oq6q8Q

q

\*,,\ li]'

' o8fi*g$,{e"d o$$6grqSo$o9S: Armature ccp$ o:g!oo8$E'Et-d

5l,ro4qp:1Q o$ooEcf Go)t'Armatu re

SeocQ.qoE"aq$ooanE 
sacc>aocl5 coD'$

tqcrdu /'

o16o6ooac{ qos"nep c6,8 Q"ag$Lr'ccE$sao}8: 
Brush 9E1cca$ commutator

gS.o.Srli,c{ oEoq8l+-J conductor Loop 9 eoogcBQ'sa:'od ASBS t5lcc$'

coc$bcoc$ Brush ople$o$:osarcBcon8"QpAp"ot ConductorLoop 9Q oSosSr

positive $Sey5h:E!n orcfun Brush ccp! ca$or$: oc6tcQ"c$c?c3ro comm-uti

tor fqdct$, oB Negative $Se,6lcc$', 4{. Commutator c{q:$ Positive '

Negative oSo?egS$$ogeccr Sine Wave 9 rositive f€ Negative oS$Eo1 GcrJ

Direct Current 4"?d"i$E6lcc$ri

Excitation Current

qpqo5oc8 oEq;o\ Fietd Winding oq8:cQ' Magnetic Flux oc6;e@E:qpt

qcfiedfcmcoq$oqcBGosca)? Current c{ Excitation Current (or) Field Current

qo6f<5kup!n qE: Field Current oo' $Eo Source o?E??? qq$ oq:$pu$*T

SeparatelY Excited Generator 
"? 

o"Td cr>J6 oq oS ocrS o\ Armature Winding

o-q

0

F."::ttt'

0

b,t,,

D:/EI/l
D: i EI / Basic Notes



seloN rlssfl / IU i :o

o-o

ruerrnJ pJeld n$rcplccogoe3l$ SAo golr ruerrnJ caegc.,8o<5 ernlururv Sc

tp"gpAo$6o€+ luerrnc crceeoego&ee Bu1pu1,6 pt"l,r 3EoSooEg}ogfSo p

rolurouec lunqs

rrSrcgrp:l$:Ac $tn.rolu.reueg punoduo3

(A) i6 roluroueg salres (l) rorureuog lunqs (") g& rolureuaC paltcxe-Jles

roluJauac pellrxe -JIes

roluraueC pallcxfl dlele.rudag

Egtpu;i11 e:

I

I

i

rpcc93$:co:$go :3toee&Ecor*'b pcc
:cco5p6,p rc |.r:ceaf Eu& e"trEgogg Ao gtSo ifl :3 $:c,ogllb:$pfo rc g eelucee ruerrn J$rcI$€fls
ptatd A 1qsoaqgrrprcg,gfl :3$b:c-o3cre gr-,e,$co!S lelsoaqu :(rE Burpu1,11 p1o;g

gu€oo $b3$glle:$go h'g- iflccAeEg&Sgeg1lbWh j$:cfbeupAee xnls c11eu

-8rn pcc-cre'|EbEoeo 5.c9ogoAogl6o r$ccg:cogoe(so;-rag) gc-rec$co Fg&g*
leisoelnf, ig4DE@,trasug o3fl:cee Burpurpl p1e;f, Src:co!3%{ lprcplfl,A"o
lob gr'o$ogrce6&g""gp"goeogfficggo3fl ugccoe:pcugcce6 r.rasug crcegfl

errnos o3fl tccelueJrDJ ptalg ccceb:oe'SBulpur,g plelf, 3Sogog8ogt6op

rol€raueC pellJxt flaleredag

G-pfd"rolurauec pelrJxe-Jles fugcloggdog|Eo ccca

oegopco$:oe ruerrnJ ptatd 'h Eulpu;41 plag F{o{.l fnerrnJ c.rcecnoloblgSo6

cc,19,ggo$c.:l

luerrnJ pla!

rcfe:3,c@cg

ccce A"g0

'e.qgso4

_-Gln|uItroJ

e$6ego i5
rr$ccg, E$i

JOlElnrutuoa

$:crc gre<

oJnlBruJvcc

lBlso0qu



o$:oc8eoc6$ n'rmature o\soogoDto8

cug|.;o8ocms25l tr'ieto Pote CacaS' oq$q

-r$q Armature gaqst saq3fu corctrSecco

Volt rle;SE occtco$cocc Field Current

ip: Field Pote sao38;qco

Flux cu8:@r8:qp'SEodfctncm Armature "'?%oD 
V^ott sa:;c{l;

dl4$g -do"rc, S"YJ,,-"EpE vort o81c{ oqc8qSdlcc$rr

Shunt Generator

Compound i

oir$q eoo8c

Rheostatoto

E qllog8 c

D: /,,8I / Bas

*'li

pjli

l,*,

tr\,

Series Generator

d .gSe"Soc6q8 Field WindingseqcBeosGa)? Currentc{ Armature gqq$

Armature Winding 9Q riete Winding {.c{ o$:ocfi (Series) eocficoo:cSlcrplrr Field

Current.4"E+'"Jp+Eq$soqc8 
Field Winding gQca$p Rheostat -tl*t-BF-tE

or:6lccplu q8;o716o9o8oc8cc2! t$QS;$$ outputvoltcac:g$gotdint$' o$qP'

*-dgqcaql output volt rr:oc6oros: o*cBsg: oo?&soor"oost"Q' cepcBooo

o5l G$*d"l-t:a3*<5lcrPlu

o-g

D: / EI'/ Baslc Notes



\seloN clsB8 / Id / :(I

oc-o

rolBJeueo punoduoc

c,ccegocbe 'lc&,

:cfo$o 
'$Ae'pr

gcl""3lfl :cee&g

plegg rrpccp:cn

$Inle6ernlulurY

JolcJeuao punodruo3

uF*s
rrprccog,eEflj

cocecn::cl'oIgcr<

luerrnJ pleld

crcegoc:rco$Et

t$$ft" :38oee e1

go5gEoee5rc er

l!oJ
plol.{

selres

rr$rcp:c,fl:cfo Sl$s$ee 3Sorclo:@

3ctogg&Sho g g €..{5 
H 
$- $ 

g 
S$Fcls ce8 l oA E1l 8o eep rc 3 e g co' 3 & po{o ruroeuu

Qgc@e:gcoEo.rg:egt$ g98oo$hlh'$go p tua'nJ p1e;g rprcFsc,@g1l@ i0,+"

:ftg{ Ego&Ep* (os"s) g1le:$co i$(lunq5) g9oe310 3&gog9Aogt6"F

JOlsJOuoo SeIJeS



*.$: (e)

e cnat: cn t 6l oE, oa: oQ t :

qpo6do6eaarc,Q8:a7:$gcnpo38 cil6o8doSo?oDc'?SE&' q.cS'oSGEa $$$p$E:

fe.i'd6I;"?g ooQoQQEt@e,-oedlco$rr oQcaQS:o$r:qpeq8 q;6oEc$lo8cer:Q.qgoE

gl'tgg+gieE:caQE:$ ocnrE rm8 dlo8o::cQ8 :qP'crd oEmsa o$:9'5lo6o15l-du

g*at;qnqF"Q"E"SS ecm8;m8dloscao:c$8;qprc{ rower ofSr Concrect of8

Jop,."E"-:oflSqp:SQ oEof6of,r gSo[So[ o$ocoE$$Q c9oEcm:c$E:og:Soo:

ocncnoc{c6 %c6qlc6o2lcoc6@dlco$n

G$.'G# do8g.,:8.cso8E8: saQ8:$ 230 kv6|d59o;c$& 132 kv6|o5o::c$:

o6 r<v 66oo,.EE,fQ s3 t<v do6cco:c$E:qrolo$eoac8sa.ii$lffit G$EfoEoQS'

-de rl kv 6;6 kv gQ 400 v 6lo[errc$&qp:cQo$eaooc6saeT:$@<5lcc$n <r1o5l
"r.r"q$"?$ 

6loEsa::$$1:cgo8n"0oas 33 kv dloSo::otsrof$$$peEo$q8

eQ:{.a1 { oiS$6 <51 coPQrr

Jp/goo $. ecrn8:cn8doEoorS;qp:c{oESool8:mood' ttaod"-"8
_.1,+$r, 

-".-t,-t6loEo::c$&o81' 
o:pQoacfiqPq8 caEmsa$8 ccaxfit5l<-rgdtqPt

ciloEdlccg!il

(") c5r

cJ

5 o"pq
#qr'4
qp'o$E

#qp'*
$gQcSes:
cpscrpl (

art

ooc8cQp

9l
g-oraFa(

ct
co xco (

-d "4
qt 

"? Ae
Pot") qp{

saqploqp

g6* s
q"5"f6"i

do

(-) e;'l

(o) cir

'(n) c5(

(") 6lo6of8qp:

(, @c8cSo$'otrr'
(d o@c3:qP:

(E) , ccmE:m8@pqP;

(g) ecm8:cn8e$QA@f

(g) oSQc6cs8:

("0 - c$QcBo::

(n) ocrnocpoSgoc8

(rotes)

(cross arm)

(Insulators)

(Conductors)

(Over Head Earth Wire)

(rartn Riog)

(nartn Bar) gQ

(C radte cuarrl)of SE<5loE[n

dloSof Eqp3

(-) oEcnccrlof8qP,-

(") erofSqp:

g-c

D: /EI / Basic Notes

(o)
Jo

?e

I): /EI / B



setoN c!s8g I llt tg

6.+
d

€f"Sedt""

'c-a

G

G

gc$occc

(oc)3o$lc

:ccoo$go$c:cfo3!ogo;o

("r)

Fbogh

ol
ol'

G'l ghb*$fu9cnee'3clecgc
I

n \ .r- 18"I tr'c 3go:c.ccgcc

rrpolsgoB 3c,ee p es'clo:$ gcr s 
3coscr 

e lg gocece 38oclsEgce cpco:clb 3hSg g
' nF*Fe00@^Q'l.gAogob

cgglcr.r3to h,"f"ghb 8"r*g '3feee'chee isSococc :3heefleee ccoga

Sl6ee 8,.,-g :3lbee:clbee fuco cc ,3leee$eee crog oc $lt5ee rfuco o SleeacJbec

8<rorGc glbee $eee rrog lc $l6ee uF."Fg00@ccoQ:$:S:cree gfl:clo (o1o1

.rupc43)3fu,Aoee8,3geepcc,c&'S:ctoee $:@$eee :cres3fo3c$e:coe ric.$cEE htdF'

#b*$S.9cnes:3cleegc ;eee&co rrpcc9qcoiccoe||$eQel gtloeScqp'c pcc

(a1od s) :ctoQo3{o-t rpccl$hok'eEh$S5esoeof i$oe bf EEu- oc x oc

iffl" 5 $eE1lceec j$o :3hee i$lic$cEt9oggg 38o3hb*$arscrree3<Ibcgc
rr$cca 3$l$'{ces S0*gh'F3{oi6:lS i;ee Sh'&ehgoeeScrco- G

:ffiffi1'{cee gflo3h'c@ hhehi*:$8oco g-G-6 !6:clFr3}9} €trco 5

rscc@Ehhesllcfh (se1o; .rulnqqr) gki*'Acccce:c&:rce f eEco'fli*S- hgo@eg

'$!gto 3€o$egg,ceee !$:clo3pclee'Ao pcco8oco g-G-5 Slees k'dugh9"
rprcp$g qccoe||gclotclo3foS" cA$g&:cx4f5o prc:do

dp{rcgcc lF *pS'+" ee $ 
e g S- Gc : 

$ 3$ g&ccr.' p gd:Eee5o'ch:c8i} ggcesc$e i5 $

@ goee$eQoo c g,e$e :Ao:ceo3fu:crcErc rrpcca$10'+.o{",.h#

crcagocogrcoerruoc Sleecgoo:Ao$egcrceer fuco o qleeeggo{oacJhree E$ee:&

gh'&31- iS+gF G*g*l${"og0o$aloderulpeure1u1) 3h'.@ h'.Ibgh
cccs$$eoo of FcE€,rcr:<r Sbeecpo:{o$egoceec !A 8<-rco g Sheegoot{o:cfoes $
lgi+c-@ ccceq@3ee cpco'Qlo r:$[8o ]x& 3];c.cccoEcc

rprc6,Sl$t"oh"I"ghb-$fuScneo:3clbcqc (")

(")

(")

(*)

-gfle*db3hEprs

:ch:pEog,gr.lc€eo

gcxreeScocrc t3

38ogAo:beillS${
geee&m lFrcpE
a3|eeibc:11$$$ {
3fu:cregogop 71

:crceegoBe*3$>:o

3p lcercuoJ I

rrpccpAegogS:1

go& [:ceeg;oEo

s$:tt$gg €g€e



?.s
I
9

9.9
g

G

I
g-9
G

q

q.9
o

?J

?9

f
9o
Go

qo

(") caEe{

(") sc65{
(o)dl:o$;C

(c) oEsr

oEt>

a?;$Eq$ e
oelEofc6o

(.) oEE{

""8i
cQE:@pcp,

o?Qp""'E€

(") sddc

gc6,

ccpQrr gqo/r

q1$c5lscEs[

rEetr9or
ooroE@po

(uc) dl:o$

d:oi

D-Iron cg:$

F ocrn8l

GCrN

c5oo3@pq

J?O

saqfipla:;

69$r<5loof

]l

. lilir

doEot'SqrQ"aoqepo3e o$oQo$:9fi."q$ Qc8o$egopqp'o38 <5ltof8qp: 9-
g cppeo8$ 

"fl.o}Eg 
o[o6o$rogern8{$E Q"A"?$EopQn cqpcoscfcpqp'q8

6lo8oflE oa$ oo8coq$ co:c6cS c-coooEcudogE of8cag,rsc{"Q",8$ G*%?

cJcrrqS s"o?fi Concrete grSoc'n8:oE[eoeqel$rr

Jr @c$o$o$'qp'

@c6e$o$'qprca$8 na$'"Q.""?oE oEenqp:c{q8:cilQcq:cccqp8: (Angle

iron) op:g{cqcncolpcr5ccccpt: (Channel lron) o,p:ofcog!: saq:$1@-du

@cf o$eo$' qp:olo gp!c{ oo:qgoEan:o$q;6oE$.saor caoSo$:op$ dloEoarcQ8r

@1:oe.18:q1E: o\oo3:saco: saof8:acr: ocitqore|$ o<rcr:o3E <5lficoEfcaof8;

oe1:$1q<5loE[rr

@c$c$o$:scgoS$G(\)?:

$.caot caoSo$:op[<5lcrnp:eq @c6e$o$:
sag<.,Ssom: o5pl

J?O

_1go/9oo

.;qo/goo

J

?

9

q x gcocr5re

g x 3coc6cr

q x 3coc8cr

c.9 Go

J.9 co

?.9 Go

g c@d:crp:

o@d:qp9a ocm8rcnE<5loE@nqp'4 @"4"8-$: 6loEofEocod"?.tf odeoq$

coE[:ccrn8a 6lcE@psaq8:qE' 
"E""a.S 

e5B (srrort) dEeoq$coE$:ocm8; ocmsac2ruS

@r:5ca$E eaaT;$pcceogp$:$Et5lcopQn sael:qpaeoac@cEa (g){pft5ler$n

(-) oto$c@d:sa{;pooor (Pin insutator)

e-?

,ri,

D:/EllBa

l

D: /EI / Basic Notes



soloN rlsBg / I g]/ :C

5-A

3,[6o.ESgg*Lo CcrpAgorcifl (cn's) (a8nue e-rry1 prup"nts) gogccogo:$&g

rp*."rp-tn n";["reddo3 arug ("116'r reddo3 ula€ro pftrl) rrpccgl$:fcee

l0SAol0&:${coee }r:cfo'lp$'@e g,r&ee:cfo:gfio:ceego;o n oo5/o}l
u 
F- p@10: bcee fo :dFrilE gt" g"

tetc$ry& (5) r:@$e6ogooec (a) r:@$e 0 'nl@*'@e(c) f.xchil@3co€(oe

rclorlB3co:gccoo d

rrpccplfl:fco$g* g&'.Jbfhi6 .u.ry ssorJ r:g5$:{c uorl-(

rg5iflO rgc6le$co3o 38o:clo:3$o:ceego;o| oo5lodf h'S"@"i:ge$o:;e

:gcFfc!:gc$o:ge (*)

rr$ccplfl:lcecr$oiAgflee (esng prry)'1@eg""3cos3c.coo :pc.ry8o'l@go3(c

r@Sp&gge rrSrcgpe:pcoeo:gc@e :ccogl&,{8 (.rolqnsu1 aas) i(@ecccetoi6{Ego5
Asgc@egEre :co:cce€a rr$dfl:$ee r:3ccoe:Sco gg,toee$bgAolfl:i@9grr"E$lu

groe:$c'ca8"'.Iorl@€h3h :&rcbAe'$€"r# 3€o:ch:3$:sceegLo A oo5lo| | nprc

lfll{"o 38o:ckrcbAe cccrbgscogRb Scb&" crce:c^logur e :creft p:gc@"ggl, 
"

:Ec@eegoe (")

n p cc g,l$: $ ee cc.r g ee 3 8o :cl'e : 
3 fc 

: ce go ge 
i $cee I p

t g"&'4 gl* rrs- 6bl$:Ac ery ce g co $: $ c'c' $co gc gg ec, o : 
3 $e go ccoe $:, cle :l@3$r

rrScc6no3$ (rorulnsul uolsuedsng) rS"@"&r$co:$co $ccrgc@e:c{q}ee

:gc@e:cflt3be G)

nprcblfl : 
$ee g@ gcog1.,$ 31""

3&g,e,clo'$-€.EpQ :ffi p$co 3o lpcc g::ccogao gAodS'lileecn:ce,ogBo $1" S*ih
go€ego@es:3$r:ceegoLo rtrt lb A:3io:c€sgoLe A oo6/odl p:gc@e$coao

(.ro1u1nsu1 eqcuq5)

(rolu1nsu1 ure.rlg)

(.ro1upsu1 rqq)

:gcpe$co3o (-)
:co ee:l$r es r g"@.bt g.: $ o: 5e(oo)

:coee:lSee:g"E.ggqt" (")

rcrceellSee:gc@e:cfl3|es (")

rrpcc

go&eecroee

$lsoepo g$l

'3|oeeBccp
3fo:crego;o
npcc@l$:I
epuy) :3det

tSSocog $gri
3€o:chcb$ero

-5 :clo3S:;o

g

6

G.5
A

6

G.a

oe G'b

oe G'f

os G'c



;,
1

'll\il

. ril

du:oc9:oo6co*$ agrs<ffeoEQr ccno8scnSdo6cae:cr|E:q8 (swc No.8)oc6oa)sooo

dl<rncrpsaessacq:op1q<5h e@:@pop:ga SWG No-10 9 SWG No-O sacS q:oo8oe$:d;

@;o:odlccpQn clo, q7o oEo:Slcrn Ya@;q:<5lcrnce$Earc69o8t5loglri cao$; sa%Dsrcos

Go go oc6 td'oilE Qc8g{Ei,sa:s ?oo edlS (.?G cEcQoqS) oo6og$:fieo:
ecm8'm8@pofu& co go ooc8fiecr: ecm8:cn8dlo6@pcrp;o\{E,iorrcopQ qoo

edl8 (?.r c8cQ'oq8)oc8c.'gpQ:fiqoEll

qo8ocsaaTrplcrp:ecm ecmS;m8dloE@f p ccocnSog s$@pSSc5lccEQir 
"$coggtcc$ e@:ccgleocrc6 ol6oEcroScorSgoocrnE:ecoScoE); ceeo:eE;$e<51<51:Xfr@8a

6l oSsalol8 :opQeooc'5p% E e g e@:q$ qoQo6 o c6or$E'4p@€GE6l oEQrr

e$<5lun@p""d <tror a)oDoooa?s$Q Qcae:c{ oA$8o$Q sacooSor:}cat cae;$p$

oElsaegS{ coc.'c8@1:of caqsa$6ogleo:qcc$8 oercu3saq"$@tr (,Lcsn

Aluminiu m Cond u cto r Steel Reinfo rced) gc oT$8 :$E dl cc g! rr

ecm8;cnE@1eop: ogJeoonErya8 eo:cn8:c8$: (sarety Factor 2) ESq.rl
o$rr $o8sar; Joo ccilEcaocrSffil;crp:c{cn c7:}q<5loEQu

S! acrnS:cn8"B{"6@lf: (Overhead Earth Wit")

Q,@togepus? -%"S$Sq$ 
sa%.6 e$Qc6@1:caGS .aSrqE6 oooE @p

(Gatvanized steel cable) {p"?"8 c@;e78cooo8@f (copper steet cable)4o"t,El
qoSo$ecilccalrr ecrro8:cn8e$$"E@t' o@c5lo6ecm8:grqfiq$ ooEQEo$ Gcose?Gp

oc8ogp$:ep$p (rartn) o8;qciloplrr

c5lo6sa::oQ8;op:{ Q:@1;saggoSgcrnqc,Sec';$Ecan: goSoS6 gg 8"{
qoo6goEo::<5lccElrr Q'@1;cqleepc6gop:p:eeccr eeoqS ?o EoQcacnrsaq<r$

caoEorefiqcilogQr

Gr cSQcfq8a o$Qc6o::gf cno<2oSqccf

dlo5calcQ8:@pqp:c{ ogEocr4 cgoSo$:o6ao8ec$coE$: cac@E:e@e&

"@"e $o8mtroo8ciccgln So8m1egeor dlo6@1:cpeof oc6fia:g<5lqp:eoo5
orqoog.5lm ogq".Sfi$Ec5lcc$rr <5lo8sa:'c$8;@ppo8cqcilcn dloEffipaeqs: 

"1S"6
8io8fiEr{ qS{S'SoSemac6eoq$o%"8 c$Qciq8rr e@Qc6anegE ocmsoq.rS

?oo8 <rp:crf oEo8qopQrr

e-9

D: /EI / Basic Notes

'ng
q&coc@
oo:qpro
6lofuaoscE

gQoc8qol

edlcEo$E

cQElsoEdl<

32C

ar .rnfu<

J'r 86"+
?r ocD)3q

gr Q..arto
qPxl

gr ogs36r

eScSlo6cm

cp dlo5c

dd

3l

Jr!

?l
dtd

qdlogln 5l

.l fiq$oq
€q'dEE
o$oocqfil
g)%Dg)Gol

oq6eecrc

Jil
-du

I): /EI / B

rttl



saloN tlsBg I lg, | :g

9-a

uFo

i ccgorc esco r 
3fo 

ee, clo roc iorc&o est?lgcec o g..l8o es; g$:c€8go Lo'f oo5/o| 1.

rrpols:co:Qo:3&po gp:$Sgpcoc atofocceoglsee

crce:cn !fl :$$ gofoare uF* pS$ Fob:co: Qo gcrh guto p |oHqcoft <ro;o:ocesctoes

'$e 
ee 

3Sg9 ;o ptSee 3p go 5o $boep i$:.Io'$8AE$hoccce:c€go6 go- :fif$ltocoEAo

cb gfl Sob,cosQo'So:g8oee$boe:$Ap5ko gsccol,o 3tocb'fc rrpccpg$$ebft

gl6ocrc gooEco gtl@cesr g- &$> g* g j e ee:h i$ee 5c: 3clee gcrcroLo E1rEoes$b$ 
1.

'$g, 
l5l9t" rr$ccg,$r $t U f '$g1leil€F e&&,$-Sp8c'chd@g$xcxsg9;e rpogrtr

ggc.cee$co crcjfl:l$'lpEco gg,Aec'lh(d) pfu" 38ocle:$cog&g$r:cesgo;o
rr$rcgE$fo (rua1s,{s .ru1n8ues41) SAEfeE rr}

(ure1s.dg p1uo4-rog) g&og$>:clt'oes rrl

(ure1s.{s pcprel) EAqp[q;ec ilc

3tocb:$co go &: 3[o:ceego go'

r g$$-S.8c 3, frr:ceegogo: fu

upolsgoB3cee $b$boEr3crcregg;o$c

$xcbgoeAgo&<rc rlsob g*Sco 38o:clbclsAepcc$&gcr,re$:clopee Eclceeeeg geAe rrG

nrclb

;eeeprc:$cogo& grxres/gco3%:pco&Eco ghgoLu |odo:l@3$rcrceUoo:cea| 16

'clocb{ep."SL.E$${:@ec$e:cr,oo 
n}

:chcbAep-*".Ep0:3clee-E$ nl

r&rbAep*&ogo0:ccoleQc<n nc

p:chg.rebgoEoeecroee

n$ goe {g$cBe crogoi5:crcgeb$t a,pSpfl'g$

:cea596ryog$o +ccbgA€ €,r$5<tr gct^rei;eeogcrc'c,,'htx,,r ggBee g$eeg;ec

ssg't.>lg€.€fc trroi@esgB€eogro ,,9rr x ,,1 Eflee'cesg,r$$e rrpobgt,ca$

!k gxAr'h $rbg*S"" 38oc&eeQooc goc.€Ee g:l@1$r'crs!gLe

fo:cee g<l ffip rpeb:ocgo& g.'c i A:l ESg bg" 3cot 3ccoo 3 8o:$ E goo gcor Sls;crco

g@S@ F5 *€?& Fcc€Arg{$, @*g*t$Fee q5f.xcfb:l@:@ec,rce@googb

3$ s .oH g)as F"bgce3." crca&:cb:@3& rrce$lcEgoLo h'ge()3gt&

go&lee<oee

Eogt6o q&
gceeo:ch;o?

gc@c:3c@

goSoeecoee

b"g G5 s{

cty{e:crs 3l

lfl:fceele(e1q

d@ gorogc

FttSfl Q,ot

rrsrY) el@

F0'* ea(
rprcpE$3

ryQ$li:ppe{
:l8cc$e npcr

oob prc:cer

crce$:Sto31,^

:oeeeoScles :$

:fle:flecogoo:<

c<cosccegoo(



.{8rfl. oo$:ccr

Jto/E"oQ. cgo-co JGo ?coo3

Jqo/tooQ, coo-oo coo Gcoo3

or dloso{eq1::o?E 4 I'Eh:crp:o6oESE'

5lo8oo:cQE:@pqp: {car:c@oQof 8qp'c'.rf Eeoq$ dloSof 8qp:c$ Ef qp'GQ

{o*q<5lopQrr ocg3)$Q eilQd$qra soE{eqpa @FsaocooEeoaop8qpa caog$sae8

$Qo:teccr @o:ofEcp:r 8:qorco6:qprgQ ea5cot\crn:c.:6:ocqp$oEeo: of8epa

cm8q$'sa$ gsa$Qnqpop:qEQc8o9@oscorD opcpc{{8 {e@f "Qp?oE 
cooc8

4eqp'BQ eoocEoQ8'oo:q,5lopQrr

gr olEqp'"fp:cnf$E:gf {E:@pag*$E:
o cr:o8 : cnE c5l o6 ca:; c,Q E :@ 

1a 
o.1c; of o o6 9 o6 or: cc El e$ sac ;op:$ { { or:$ E r

Bt*ot-dsa%nD {sa::ooc6eor8'g8eogloo fieccr egqrof .qEAU6of Eof.co$

oooc8cQ. oE6:EgoEo36:r{8$t:c,'p:$Eec5[cmoo8ccElrr {ca$E{pe'$Eo<5lcoq$.aq}c6

4tqp'4 qp:m$@E: cco{Er@1'cp:o8$:eu$Eeqp:S1q6eo:qeEQu qr;m$$E;qP&

q-5qAS 6loSolSsaQq$"1-d$E@8rc@Q {e'@Fqlr'-dq$ o$Eeoooq.f, 
"il0'Ei6

cc$caepop:caE {8a@po$e (Stay Rod) e$qo8o$$Ecooc$g o$gcAgqP,o?.

o38oo o.4::cn$@8:c{secA:$@o$n sa$emtr$eoco cqepcer:op4#t@'4- oa2$1

ccQccglrr {&@pqp:c{ e$$Esaoc8 (cc)eunt?F? (o)eo ccqpsa@o:qE e@cS:op$

coro;18 o$oEsaSigoSg oecm8aogacrnqoSXc'f co'$E oE$$E<5loElrr

J {E:@1:cod-€og[oeqce;er

ccraEacntSlo5rnrcQ8'ofEqr'* @c6o$o$,4.-d eq:pgo5$E'r o96roQ8

EEo o86coo8'@E:ocoploflp{icb o$oo8e@F-$'go fi"t@qd$Esp cQSr{oor

6@oQ o6oc6cQ. oE&goE$&$S$Scc$eppof8:q8 {E:@FqP:o3$$: oE$:corq

, .du cocc6qE e6t$tSleggqp'cod oQ8:@pop:co$eorqerdgteqp'$E<5lo$rr

e-q

D: /EI / Basic Notes

hi
rl

Fn'I

s.'ll'l,

oc67co:c6
32rql"s)Go3

ea:o{rr5
sDoe"g)Gor

oco goDqS

- cco'

(cn) cQE:o

(") cf8:c,

(") c$E'e:

(tr>) c$E:ic

G) ccc'o6:

(r) G"64
GC,T,

Drawn Cop

saal:$1e1ol

"Er
qp'fiqoE[rr

(m) co6:qp

(") coSco(

(.) *0q
(-) offi
G) seeo
(") E:qc

Jt-co[
o@

@FEpa"qi
saqp$:ag;ec

eo saoo&
s36:

(-) g36o\:

(") s36a3,

r,514

(") o$o{
(*) qil6o

nEd

G) qil6"1

ocr{G

Ih /EI / B:



seloN f,lsB{' I lg | '.q

o-a

r rpoblfl tS o$b o e gr.x.beEr-r o

gggogt6o gececrcelsg>& Sl*"i90 h'&*bgo$fl1Erc:c$ee ncloii@Eogl[o (")

nSolshpgofle

p:clopcco (rnnuos t8ror^r) *01€8* pcclfl'$ee 38ocls:$cog&'l@Eogt6D
rrpob:coletpLoge gS"gh h ("run .reruag) :l@:go$o

rrpobgt-le $gt:L"t
'fcggceeetAoo o-l :lPary$$bEge 38o:gcolxcle(aq1 ecvr.ras)'lESn&gF

rrlsoegoo fS:cfocangc rgclSocgobe'$3&5ryp (-)
-3%cb3egcoscle ("ott aer,r.rog)'IOSQ8"SF

rr$olsg tgc@e 38ogooes oe

-cc 6fle Q'cfo:l@'$gg 3fo$rc:c^oehc8'3crr-,eg9;e$err$e'ls$ ooGc a['e'$:p*ee
c6:ceego$ pdoslE F*ga"loEe,5p rr$obg*s98"* cSt|.,itsego ErceQRogls:lB

gco:gc<lrepccclog,,,e5:3mrrperlsechgoe6Ercegglcoego$perchdB:$A:@e
,'oe-51

i0*(FAAe:ftQ$eeilOSu.S) 6,gcogccob:g ErceE^lu.,egfl |.r'clo,gc,r:cols'g (")

rroe-5 soe€ec8o€sgc.:lo:rce 5o:ee$Eee{se5gc.rc@e€s (")

roo-o !$esAfle gt:oo€tltcsQ|{seegoceeee,ffiee (*)

!flee6fle Ercrgggbo:gcocacecolc%:cloQcco (t)

roe-oc ifleeAfle grce'c&$Q{n iS:clbo:gc'c (")

rroe - 0c !$ee gcceggltoegpfl 'hi,..:db:gor (co)

rrpols$:ch

gtrle:oecfuU)lo(rso 38ocb:$cog& Sccc"loal@ggco3cos3qoeE oGc'| tqfle

rr$ebl$:|cee

"."h"hr@ E!p-o oob (nuoT Eu54uerg) 35re:cee9$ gge"dh (leddo3 uracr{

prBH) :lE(l)*€o (c'at's 0r oN) o" Sog$hE :d*pAee h'"tblEg@s3croe
(seu1-1 ug s1uu.re1u1) t.I"ghtgfl (")

(s3u1sso.r3 gtu) :cl'o:&-r:9c.rq'c (")

(oolr qeub.rg) :ch&AeQs3{o (*)
(sel8uy) 'ctbdsAe:lpi;ee:3$> 

(")

(s.rau.ro3) *chcbAe,$8i;ee;3$> (")

(qeupu.rea) r.I"&Ae:fte*3$> (-)

(*)
(")

(")

uF*pgl
broc:$go ,l

tr"&rgi"
gt"tgS" r3i

po:gc@e

l$k* *4
{orclbcJs6et

gg,ek" -.1

Edb€g*c,r
gr.ltoee$boe

F*'hghr
rg$rcoft,

gocoe ggl

o.togh cc'

goee$&ee

ig'"lb'lE

:oseacSor

SPh'*

lo9-o



I

tr,-
t*il

lih
Fdl !

D: /EI / Basic Notes

g3ot

Small amou

og$cE8og

saq:qgr c

RESISTOR

q6
(o$ooEr

q$ (ro nmr

eco Q.sao:

BEBr ?5fi
Resistor q;r

Wire woun
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Ye Vio Br Go

4 7 O t5D/o=4705

Resistor Used in AC

P : vr r:+ =#o= o.t8 A

V*= 230 - 110 - 120V
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Capacitor Used in DC Capacitor Used in AC
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Capacitor crpao6:o6of E r@8 :

q6:6oro\ Range c,f n x tMs q8o:;dlrr q:occrr:8n

Gc)? Capacitor og! @accm ?5n (nns)o$$eg$:

gSegE; (open) GEoHe ("s)+0 (snort)$6og18 (z,eao

ohm)Segccplr Leakage GE"ilE Q$qfi"d-$Q:oc8
oorpgglrogcrdu Capacitance c{of8;ooo18 oo6oc6;

oc6 a3 oS g 9ca g $:ooc6c{@1o6oc:dln
Smcoc8o qpr{ c:r Capacitorgo8crp:c{ oSeop' qe\cocE$$ c{eqos$& opgdln

el1.qE:ca:sec)? Capacitor c,r.peegqrqE cao:e{;o71E Hcu Capacitor -$Qt
crzrmcr8:4.".if.a8 cro69o6e6l'p@2sca)2 Q.salop:croE$p7e$qoEQrrFixed Capacitor

f9 lhriable Capacitorop;qE Q.e:esaoEse"apq$.acEo@;ecrSco$: Etectrolytic

Capacitor qpr%E Q.sarro?dn{ f:oo;eo;ego;oSqoEQrr

Capacitor crpQ DC 4 Block o.76$ AC 4 rass ecxce$f saooflE: Audio

Signal Radio Wave gSccdE: Video Signal saeg8Qd8:crp:edl8:qco:ep$coElrocm8,r

oepo8 saccc$Eegsaoc{cS:$:eo6ogoEu;qr$oop!:ecm8l ec'codg Radio gE Video

d8op'o6;.4q: $cogJ;ecn:E:rooQsa8eo: d8:op:qo8ot$@8a $o8a$;eo$8:r

d8aqo6@&of$co$:ecmt: ocg:$pElrr <rogeooEo38 chip capacitor erprccE!

ocA$eo9c<.r5$ Digital s3cocfiog$s$ oo8coS:qpr ooSoS<E$a vcD prayer oc8r

g3oEoo:8 Radio, Cassette qptogE a7:octrc,8fir5lccgQrr
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Dloon Q8c
'Psa{

ccn PN gl

cop$n oil6&

Diodr

Anode 9 Cal

ccc? Q.oa:g,

snort (cf) (
DC Control(

qEcaq:$fi

POWER SU

s3cuc

co:q<5lcrEfrr

o8qE;g Dci
oW6q saal

50 Hz cQE: Frequency cg: Inductor qp;crpQ 1 II to 2S n c$.o8 ffi: 535 to

1605 lflz "q8{ Frequency sacoqgQdEoq: Inductor (RF Choke) qPtcrd 250 FH

to 0.250 nn o$.c8fio2!n

.HS$L (Inductor)od ocncoc$:t;o5goficor Dc o7168:o@E'ofo:S;

?oEF "auS"ago $o8cc$'8:o8'eoD2!rr .$.""'t ocncogQ coo:epc&Ero)ecn AC

qAa,"4o"-ra8:oo:$Eop!rr {p@:Q coil copS nc cQ$oE86Q (p*')Et$ Ac t'?

q>rs8: (nloct)$Eeocc$rr

Remark, Iuductor (or) Coil ; DC- Pass

L lc - Block

Conductor (oil6 cqnogel I
oil6t?,S caqp:egeS6cc$ cgregrre@'$re$co88togd'qPe9o caog$ccm8:eoo

q16q:ogg$:op:$E$: ca18Ese@E' (current)c{ oog'rSoq oo$|ooo8$Eco$rr

cad$ GQ*.gp q5X (Resistance ) $coocc$n

Insulator 1o$ crn<43f ')
oco8ooEr 6P9)? o-eooS:{So?.?D q168:e@E: (Current )c{ cccSco28

q$ oc6i$ qil6n?'H scagQ:qafico$8 ql6cmogE$:ce$Ecco8goE$Ecoplu

Semiconductor (o6QE:ofc2:ogEf:)

3a?{$ (-zst'c) q8 o$cm;€fig' oe$:caqE1$ (zz'c)oSS saqg8rca8o@

o$q:ogpQ:$6cmarE$il o,;reo$<r>6r EcSq$r e6c,E$osgQom26h oo-rc6oQEof$Q

$1q6occoo8Q8:oEo q6c4:ogp!'4"-d ogS1$$QomqlS sa9g6:sa8c@rQ $t
(nesistance) tdr$t o18q:Xccm8:cuccpfn Semiconductorq8qqE Diode, 7*ner

Diode, Transistor, SCR, Thyristor, Tfiac, Diac, Integrated Circuit (IC) o[.<5loE<5la:E$rr

eo-G
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Half-Wave Rectifier (ol8:oc6of8:$E$8t

Ac d8:doEoc6crr E8$.oo'es8:o}e<l;$8ccd' Q (-)oae oo8osaSglcd|Er

d8:oc6ccoDiode#oEE'e€G1ccElnc,o6co6,oqs.vsQsaqDiodecQ.cio8Q.ot
AC 24V S6o$ ooSnE Dc r2V c$.oooficr$rr

Full-wave Rectifier ("fie'Bd.*ftS8:$t$E:)

oo8osa8deesa$$c{ SEQsa:te$ettec.rE$Ecr$ Fu[-wave Rectifier oo6co8:

0){r'fi-du
(") Full-wave center:Tapped Recrifi er (oo{ q 05 dlocceofl E :$21 o$EtSE E8'

Q(")"ae Diode (.1)qsaca;Epo'-drr oufqoEgQ Secondary sag$:gEq @'BE

c<ilocce coEd8:coE! 1s0'eaca8$r:9r;cc3$rr ootcsaEseet5l8ac$E:odoa8 QEEoE

D, q16q;crn o$c{o$Ee$oE8:ar2!r' qQo{f D' ql8oq:$Ecqy cao$saot osa8sa;o5

d&o.Bf SQe"?oS D, o16q:crno$q1SEE$oEErcooplrr o$g de'g$q68{of c6f$

on>glrr

Dc caogc8Q.o:,op$ secondary o!po8og$ "4t"S"?@:9 
of8amqficccr

12V $:61: Dc nV ogcDcc2ln

() Bridge Re

g!ooEo

{e"?"6 o,S€u,

{sa81$Q&?oE

4ge D.4.qil
a16oq:$Eeeg

(q) runwave

$:dLsa{E: tzl

Rectifier

(rruer)$1o76qc

Capacitor g$p!
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ZENER DIoDE (a1a{e"?"8)

$'fitQe"?"EQtl. PNsaoc8cqt:Dqle nor{pooar Psa{peam: o8QE:qil6t?'

8: 8;{$ oq8oqSd o$:E'S$o$86aSEr

(Constant breakdown Voltage) c{ cgo8cot

EqoSel coecfo;Qooro$qlP:Q e<6[$o:

qcEeo:$Eeo: 8g:Q 8s7o8q1":q{Ea>${

E r,arirerlilnr"tl,'

ft:{Esp6oco5o

Q (-)
Regulated Voltage Circuit (Q.sa::oE$:Efloo6co6:)

Fiueroo8oo8:gogc6cmccce ESQi,-€ o$$Sgofld cao8ecaEd8:Q.oo:

ooc8ocqlcpE:olge@ ooAc6$.sa:aepe8:$E; (Line Regulation) 9Qsaogc6o16E:

e@Ce (o$o$Ee)oQr8sotsge@a8 coqciEEQ.or;eQ:E:c'b@ta (Load Regutation) o?.fi

.du Q (-) -d h"Qsq"sof Resistorkle o$:oc6oa'ES'Gq h"QE"?"6saq8:

qil6E,e@E:sagE[:eg:gQ sao,p:q: sao3E:8:oS;{$qS v"-d cE$;eco (constant)

$Ecc$n oo8Q.sao:op,cmqX8 ns o${e9$m$esao8egqust?'$e@E'Eq ffi Q.rncopQ

Rs qScqlo8:eoopfrr

.$ R" oBS o$E:o@E:qp:qpe{qXS furQ&?o5oca'8:&ocr: qX6E:o@:ooS

qE, o$ \o\ o$8:o@&oocpqlE hrQ8qo8oq8: q16E:o@8eqp:qpaEto2!rr

Q.sae;o8ep:g eoSe<;:ccc: q168:oorcncr$ c8$:oo$EcytgQrr

TRANSISTORGTT)

rransistor 
"e6qoa8 

PM SQ mx q$t8{pficc$n qpeo$occglg8pa@a'

co-co
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+ A B C

B c A C A B

x x x x

saclt$1ecm NPN- Tfamistor q::$Eog!rr

{p"oE idl"h€ o{psaooe }$r;oqt5lcn eo:cEdlgE!:caq of&cn$ d&'$e

og!rr

ffi
ABC

TRANSISTOR APPLICATION

DC Amplifier

Thansistor crf sao3$eo:ccSecc: DC q16E: ("?) Q.sa:ac{ saaT:5$tarE$

Q.saa;saoE 
,t"Aq$qr-pQrr Photo Cell, Thermo Couple, Thermistor {.9qfiocnQ.sao:9Q

ql6Eocp! occrcoSo$f Load c{eico$Sq$ {(")"ag rransistor$e{$ cacq:$pogQrr

Base Terminal af. oc8eepcr5ecro nC Q.sao:c{ I mV ep:Eto}eoqX8 Cotlector $

200' mV e$cEeobcc$n d1c8$'ec5tg-€S oo8Q rrneg$ saogc8Q.saac$:E:o59 qqsaQt

q$S:$Scc$rr DC Q.sa:'{.{8ymccgQ esa89QS8 Q"sat fu)8;1aoq:of {eo:$8cc$ir

PITIP- Thansistor Test Circ uit

Common(-)-+NPN

Common(+) +PNP

NPN - Transistor Test Circuit

Multivibrator

Trailsi

o$eoc8 cr

oo:sadl tl, c

,'OFF."B8 cf

{cQ. Capacit

caq'6 o?6ca

AC -Amplifie
Ac .9

prgo $F?6co
("?) coit snr

q16Ea r".o[
dollectorql&
coo AC c$&

Oscillator

q (E)'

dE;qo6oo5,
Ihansistor cr|<

Ihansformerc

o6cl Chargc

o?$$desct ,

E(')
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TNTEcRATED crRcurr HESqp') 1

4SS@6+cn\ oo6,ErQS:fi ScSq$oE"' (Siliconeup) aoTq8 (niode, Tran-

sistor,Resistor,Capacitor) oco$ s3coc6og$:gScaSoEoQ8:qpt epeoaESl$: oc8co6:

ocElca$E saq&Q&p oc8a3oS$ ga38:o$eorc8oeeopln c,coSoco6r e@ocoE$

4.r? oGe o?(:soEQsaE6 Q,"?S$ s"{. oc6a3os$8q$ toE (rin)cp:qoScore3)Eqrr

4eScr?,rs@dcDSrraSods%ecD WB sao$'c{c6fiq1E single-in-Line-package

(sal) * 4"S-dg5oc6oQ:q8 go6oo$'ffiq18 Dual-in-Line packase (DP)

o2edlcrEfu

g(do3e qo8fdlo8 (0fi-d olepc,foc8Q8:co$ {pu?o8 ooc8coS$Q"6t$"or

ffi i grSi-c6oo$.c418 ocEsa {& sa op c$c8ooEg o8oa'cc pQrr $cil o8sa@: q: g o8o2!

id"E (4 qo8e\2gronEoa8 sa$fiogopQrr s[ESoco6oo6qlc6gaB8e<51q8 o?oE"?S"?

(Manufacturer)e\ crec,SosagoEr stSSo\$<5lo8f0 o?oEqScr$e9. ccoc6oogo8of.

eilo8ooSc)pQrr {EEoli.5|oEle qo8q6ccE[ogprec6or"?."? itr'oo6ooEq${-du

a

Oxide Sen

qP'4 od
o:r$ +sr

Oieratiou

Op

Ic lidlo8

gain, direc

Qr
qo6 fu)'?
Tlansistor

(r (c) 74r

E(
(4)"? -vcr

saog.&d

"Ee.in$E

Manufacturer
(MOTOROLA)

PartNumber
(7400)

Date Code
78: 1978
24 = 24h Week

e 6) tc c{osoEfc6[9se9o6saco?sqPs

ea8cD rc a8{pficoplrr (") Analog or Linear Ic (J) Digital tc of$Ecc$n

q6c$:olca6qn8 saq Analog (cQ) Linear IC cedpcao:tccd occdS:{.Go;Ga)?

Arnplifier IC, Timer IC, Op-Amp Ic lQ Voltage Regulator tC of$EcopQrr

Logic 
"QEep 

ooac6os,lc6gQ eg:$o6o,1c6op:qScoe8 eo;$8opQ Digital rc

cadpsaoa:op! Transistor - Tiansistor Logic (TTL) IC $ Complementary Meta!

co-c9

D: / EI / Basic Notes D: / EI / B



setoN alsBfl / Is / :q

Gc-oc

1ulentr d.rqui

Jr lqtSto

"F
crce:oe'h:3$

rr@ccA$p c

rIeeAI n.

8lt
apo

z llnN
les uo

ll.\-.

i

t.
r:l_\-r

day{g

f Fdfrq'r\
i rrdqlrl

rSrcS-oi3o€sg duv-do F* e(D go5ccceg&6.re11;urs S"'O iS 
se.rolsrsuur;

'Src3$:"s%|: gle:cA:cfl :cce'|3oeeccceccogocbe3o gfleeg5goee h(D 95
*rEA ph'O iS 'O rolstsuu{ .16:go:Eoo;3}g&ee druy-dg prc (O) | nlh r

rgdrcE$:lBg@g3F (regllduru lupueraJJlp .paldnoc - 1ca"r;p .up8

qs.rq) 3,.:oQ:c&'c$ cccs'cotogghEgk"h :fl:p$8oee'$fb F* rpr EgF* cr
crca{.@go6gp*flg rr$rcEflrip JIreaur1 crce:ch'$ee$8oee F* cr dury-dg

3y (dury-dg) rag;1duy puolluradg

rr$rcleroe:cee'$:3%ee 9r+ ,5 ng+ $:cco
g9.oh rolsrstra{Jf,.{ SrcJI(Sonc) rr$ocls:oe:cee f ns !flcec.ogfleee fu:clFr
rorqsu?{ rfg r$r$ Fy cr (rrD rprcgSp Jr (sorllo).rolcnpuorrrues opgo

;u;qnp rasrro h "hG) iAG) S95 rrprcSego& F*(e) ge5 r$ccEfl 9531l&es
$rc (e) go5 '0't" te) i6(z) E95 Efleechgo53oee $Sn&Sp""ifl ""rr- h(r)
ge5 rflE"e i0'"4, + fu&(r) g95 6&(s) go5 so 31druv-ds tvt gto O) i

lr
{rgcogo:g}:3toec druy dO-f lf 0F

3ndu1 
cc'{'-

^q 1ndul I lnN

,Srcgfl$b'tc8gu

AepoQ:go:goo:3|:3toes\bggh dury-ds 1y4 (g) i

lno]\

JJA+

rrprc$:$lsgec

pgo6eecogcrs

bgAogoAo g
prcgo5;$:I
c'oeflpeiflEo

(Aq) e8urloec

e8urpud-eu11-

rr$cc:cogob

Scco@e rg

sgcugoo 
'0h

-uBrI'apo!@



oo$: ["")
*JeE$813 oooS*uSR

6loE{"Sn $6gD:qcD$ sac@Csseq8'qp;c{ co'7c'oc5lcn Qprccv2s2pe$Q o8cq'

g.sar:c@a$ 6lo8cqoEsq$SfiScc$c{ eqgdlco$n oSoq$,cm:qQ* 
^ f -"Eq

-ga"t.tt eo8epeffi8,' eoclGE8:qp: $SqoEfn "8."@€ $E6sac3:c3'"?'"a8

-ggC.gf$S-d *GQn?' oEcq.Q.sao:cS uo69o8o;fii@<5larpfrr

gcepo{c6qe og{x'Sog1$E-d o8eo3.Q.o:'4 Gg Q'<.l3 -o8go8or:fiotr

oA-$$eaq8 oEeq$.e"'{ E" Q'"? cco8gcEoo'cc$rr @$cn$SecaqcE o5iepr:S

tl$$ecc$ o8eo3p.sa:'c{ E" Q.t't ccoEgoSo;arplrr

coelogpQ:o8pqt o$o8Q.-' 9o q. {iopco5 o8:or91oed'4 c{Eoa"S

Eqed o1a"Sa,6A;5q6lopQn 4"4. q6o68:@t:c{ c5loScQc65qccpQq 
"Q$ed

-du
oTpoEE:@8:o\ cagEQ:saqpa Qt:o$gq8 ?-d$ qo\qrc{oSqe oSQcE

gecqEg ".6pqfino?. 
5oo;qc5lccglrr

q16o88:go@e"{6egrq8SSe<S[$Spcoc$oegc{eea:c8dlc.]DGq"Sfi

$E<5lcopJr

qil6oEdloSGF

G[?$Ef$ac.i

il

c{oScgcq8 $Ec6l'ooo$ oe@E'saq8:

"JEuSo6 {8oE8'c@:E'oE oc3fi$Et5ln

egrofoSqt q18oE8:e@r8:

grm1EXofin

ogrc{,r5o8o8saQ8'of.q8 9ecq18$84

q"du
ococ8qfic8gc{ o8{c8co$tcSloPQu

o?p62c'?us o.118$6:co$EdloPQn

c 6d3s'a68uro

c-o Sc,EsaBEcr>

o-cg EcSoBEo>

Jo'cg EoSeaSE<rD

coo-Joo Eo3sa6E<r:o

D: / EI / Basic Notes



\f,iF-p3$Jcogoa;gccee
s0@6l!|:glbgcllb i0,.F,'Fecrcefl9e g&11lc€e*ceel&grolugog S9"{+

L@eegSgF.,Wp ?..€r.%r"'+"'.*rbt S"5p$pg
3s:F86lsEod>ee pccseg$p;o i$hF*":{o:;o set" crce'8eeguc{e 3go.lr'
$*"9i, *rS-'F*pg0Fo\<cqAx8:e gc€r€q{pSD 6cb€spcogrhIgLo sqcs

$cbggo$:gop upcctu:@:lseee $bftqor3rcoee 3Rb$&c xcetcbgg1rhggp

uF*pgfl Foad++&b [#grccce eADgAD€€F**0't"6 g{&crc,qg*Alg

{$bo ifl'p+eQc+Ic'pll5c ryg*#'Er."* $'$:ee rcesscbgg:$ogolpgqffiD

Er i0.*

Els" gEq

38o'p:gcrg

$9rciSAo
&ego i$:c

:p*5ocgoc<r :ccelcbegohs"p

5

l

('

.$geb&Fog$gcogoccrQo

-:-



- tt,

gp o5c 5 olc
e[i ofc 5 ooc J94 r
aEol ooc e o(r1

t
3pl ooc e 06:

o,3cr-,:8s

goeh:cfogo!e)g
:o)9(()

,pi"
(316o9sgE@)

:lp$a:tueg5i,

g)ce6eg6 c
:Q)9q)

:BA>i

(31[,:g6ggco)
:l$16gccea$5ir,

rrlogioge gE (5) @;oise r F:go i$'htr*e9or:p'yr-h€"f&:&e:3o$cu

r3$:es go$ &o/$ &;i: Sluopatntrl3 {taqJ - 3)

/

rrlog&:goce,gh* gfieco oo ti
.1 qo$cae pS gb ,q

(a ,l

1og& 5oH o:sgoprcccogcorgut,egcc3b nC

cco | 3ceceb grg.lgc* 8og $ :cfe;g eg $gg r:

rr(1sffi o gcre eo) ;a:g& So$tgn5 f rces $A$ 
rc

nLo5oBgE i S'htlFguco roEcrotpog;eec$ f
rr :3$:g p :$ ppor5rl@$rgc@s:gorclrecdce * e38 rc

ice Srceec :3$:oe8o:cesl6 5oace



eiqi4aE;.Ei'?r'&-3i

Ggrf5g&B6',toi 
e6$E'

- "?9.9€&t ,sqr

cfrBdol' gf
.o5o$:o13 e$o&c!g)

. ogrf,eqgi -nq,@rti:oP'{
e,r5q.6o1

- ".6"pq6"u 
oe@SroqErcB

oe 
"e 

cr$$rci)'

; o6o819:

q'i!

(B-Check Breathi
3, .r.rS 

"rf " -on"5e o;$3:

1 5p;$eu egqc{ t6'-!'

I -crc6oot,-$Et ( r)

c?fr{saef c?coor$1$ 6$ 3r

isd13:c s$$r:rd "9pm$;obQooi-E

* vr.'$19soigu,ot9l qlo51&oEcor[['r

"..yn 
nq,,iq,,f$6,3i i=p:!nG:i'o\go6ea:$5r (oi*aJi&E€')

"ir 
o6u4, ",lt$P,.{"8"+[E'

rq, '$"oci35r"tea$&o
c+ d;1,3,{S:o8cu$[r



8€o 36
'pgooregr"c

r:lpgrok,cgs
co&::&s:c.do:

1-"g"94':-",3'pco):3$:ces9o$io/$i':io$r"
(uorlqncrr3 lceqJ - J)

(r(u,tt.t1Y ut

ilutlii+
13€q J$fl

slu*Li l$ft)
rr.+trlr()iii

'u"gte 
("d)g$l-

€g&,5+5

s$gfuie$ 'a



g, --f ,-.i AAqqeo:eo:coc8: oc1

cor s eor {af o$$a:QeeocEolr

..;, o;1cde*-5".,5o6q"3g6{tr EEgf iroolp6ooE"[
go 3o{ qor&

3 
r q grci oo5 o o1r o g!o1 e mo5q8 ffi : e$ eo.rSo 5 oc6 o2!

eo3roro2$oo33r o:.1)r
&.rrkdduttruGid}lE Kiy'lGJu

ThankYou

':'**

i.-
I or sDrsqPgrol,

.1 eo:ocrS$: cg:ee
qr eal8rg:r eal8:si--l

9r eqcoSepir co2si

3r saocfcegi$€a e

Grr egoc,io5 o2$qg5

2r ca8alorSil ooEoi

or 8de$rd$xi

cr oo9oc,5oel-o,$$ eo$$o5re@o8rgie.t"1o

qjc65f g:e416:96 oi:oi

468' E6odd o9d6!

ep"5n"1l,



lxratrueql

rpiobdoiocres;o"8c@ -
r;oro"l$,1o1ogo c$ -

,Emep6@$5oE *t-
iErgegH r5,o1o @g"3o*"d+ 

= ,g,o{cdei'i 3 FcE
ogo[bcb gocAb:te sgto,3i 31,"crg" =i+i i

rpre:$ee=
(oc) re:3|ga-r$. o;o[oct g:cob:&s 3$ :i-=.
r3;tcgb rQc'SAeo tbgicbs:b,:b!8@'Fioi SasEi{ c

rpbl$oaooo r&e -to{.i 3:. i'E+= -
rtosriflo %x.t:@ogooo<sg@r3o 6'io1e ,g-_r-\ 

=:?= 
f

,pG. !:cb:3c=:.:ri -
+{

a:-€c.L€=f€-++ +

rF
,aI

]:== 3 5 qo c:p { c }:a:ccos
i 1t::!8:3ccos H:cce:o

1 Ac=ii:#Gb*,** rr" I

Ex)r{s

f--:$ru:[bs .


	Basic
	Basic
	Basic
	Scan10001
	Scan1

	Scan1

	Scan1

	Scan1

