zafewa (Electrical)

v 1.3.24 - 1.3.26 & gwtya R=ia

gawnmEa (Electrician) - amd, sz, Qe - e Hied

TATREIET F AN AT - Freded - RAWH - T FF qrEAT &1 719 - A (Fundamental of
electricity - conductors - insulators - wire size measurement - crimping)

IqA 1 3 U & A A oA faforfaa wRF w A e

o gz Y foega w aRewfve wwn
* GTHTY] HEEAT & AR A GHAAT
o TRfRAE TasE Tl et A e e

o YIS T TFR, NARNEY T FAfRE FIT HT THEG =T

o T, HALIF T AeEATAF F TATA FAT

af¥== (Introduction)

foRI stotEe AT FT UF WA T & | Afed IJTHIT AT
HIAT F T & forg faga st smaEs 2|

e foregd 1 4 aRT Fed €, Sath R s 7 faga
# wifas faga #=d 2|

wiferst faege % IaTeewr (Examples of static electricity)

o T faEt g% W ATl FAY FT ILATST Glo I IJaF 80
ERT HEH AT

* T GIRT FOTS & HET HI ATHGA HLAT |
et Y /=T (Structure of matter)

faga &t aaem & fou 8" Jeq TeTd @ §¥=AT # qHedr
st 2| faga &1 e @ & aed a6 A
(Felargi AT Srer) & & | @it vard e weaqel gy e &
g7 & gaferw @t qarf # dgfaw Fw awd 1w o awg
et $© 9 & #iY $© e 9 & Tarf FEerr €| Fig
ft merd srfogew Foit (TewT)) & T AT & R e &
LAY FEH BrET TS AT F § FOraeg Fd € | ot werd &
o7 WEfHA FA €| A UF Bler AT WH BraT & o qu
TeTd ® BT € | YoE TTAT & At G gy 8te W
H ST ST GFAT & | T & qa9 6 W H1 A Fad § |

A TF A A THE & FO0 & o7 ghar & ey g &
T Aed €, 7 &- Fodge, Mg T i | T M A2t
A % AT A Ted & AT gl AN & arey Fwerrert # gofa
XA =

O T HEFAT (Atomic structure)
At (The Nucleus)

AT ST T T WNT BT & | IHA W Y S g &
qeHT] ® ST (Fig 1) ® g9rtar @ & |

Fig 1
NEUTRON

PROTON

NUCLEUS OF AN ATOM

ELN132111

wig (Protons)

Ser % 916 gATeHe fagd e giar €| (Fig 1) 7 o™ &
AT 1840 AT HIET BIAT © AR I§ AMHS & R AW
giar €| fagg wifts &% =T ar AeE- Yo # WigH WOT T8t
Aar €1

o™ (Electron)

TE U BT TRISHA AT ATWE & TR AT e & TF6
aar € (Fig 2 ® 3@) 30 T AN gy =t g 1

IAFE TIE(A & SHATHIET & 3 AT JT SIaT & | et & d@
TAFETT T T & aXEY el 2|

Fig 2

oo

NEUTRON
PROTON

ELECTRON

OO®

ELN132112

REVOLVING OF ELECTRON
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=g (Neutron)

aRAd § Fgiv @d W UF F0 ¢ | q§ I qaw qwn © & aw
IAFE ST T &1 o7 € A aR{a &9 & I 8 &
TE TEATY & A TP F forw rfiw Aeayet A€ 2

At =W (Energy shells)

TF TEATY # FFad & TR AN 3AdgE TF S | Faterd
B | T UF AT ATAF AT FT IO IR STAT IAT
Y A 2| ger F: uwar &1 AfwfAuieer den § s
FfFad & FHIAH 78T K & I BT aTaTe T S
g ToOF I § AAHAN Foiagr B ge [FgiRka gt 21
(Fig 3) ® 35Tt 9T &Y X T& ATURAT AT H1 T&AT AT
IR B GFdl & 1w fewm )

Fig 5

K'=(2)

L'=(8)

M=)

ALUMINIUM ATOM

ELN132415

Fig 3

4 —=——— NUMBER DESIGNATION

NUCLEUS

MAX. 2 ELECTRONS

MAX. 8 ELECTRONS
MAX. 18 ELECTRONS

MAX. 32 ELECTRONS

N —+———LETTER DESIGNATION

ELN132113

SHELL LEVEL AND ELECTRONS

afe o G & aey] F forg sew A P der qa € ar
TAF B | IAGEA B (AT TCAATLEH AT 0 AT Tl © |
TOH § T BIEY TAF B R ATHA W FoagE A
srfersaw T & 99 ST €| SeTew & fore uw ater & ATy
# 29 3oaEE &l € S A FT H AT AT I H o ar
weI S ® AT BN | (Fig 4)

Fig 4

"K' SHELL COMPLETE (2)
‘L' SHELL COMPLETE (8)
‘M' SHELL COMPLETE (18)

"N'SHELL INCOMPLETE (1)

COPPER ATOM

ELN132114

T yEr vegfhfam ooy e 13 wige @ (Fig 5) &
FIAR A T B |

gerwe famwr (Electron distribution)

TRATIAT FT TEEAWF AT FYA FTER 360 W A5 F=ar
f fafsrr i e ot A qof ) 2

F TIATY AT TEAE €9 § GAT(9F qlHT Bl & 97 Qo 9
FII H JAT H UF AT HH Sar & | F F1r STt avar Fwrer
qof & & 9T ST & TEEe w8 ffeRr gid €1 g
fferr ae #ed €| &+t ffory a W e € s g At &
TEENF T & FA T A 2

argent A o sifteafoe @@ € (Metals possess the

following characteristics)

* g I faga =ame® eidt 21

* JTET I AT ITHEN § AFEE TF TAY & gAY TC
qLAAT & (T FT qoht 2|

* 7T TRTd § AET F A AW 2|

TLATY] T qTET HIU JAT HIW FEATT & A 30 Foragrq
A FFET FeA € | FiFaw & g qfiw gt ' &
FIOT AT AT FIM A TAFEIA 51T IGA & & ST Wbt
% LU T FAFETT G ATHYIT o HH EidT &, FANY FoA
IAFEE H GIAAT & W= fhar A7 qwar &1 a8 FH o
IAFET &I AT F& § JAF Y (AT AT & IS @A Seag
g ST 2| fAga A ¥ @ 39 @A soag & qrad
" | S el JaTe & TRATT Fd & | 31 gAFTT FT Jare T
FIRIAF AT § AHRAF AR d% AT & | THvRET
I TATE HAIT BT & | AHNAF § TGRS qF |

T, AU AT seef=rer®w (Conductors, insulators and
semi conductors)

Ie® (Conductors)

T 5T oMd sWE @A seeee s & oY e a
T F I Bld @ 1T Fedd & |
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TAAF TR H YU TEANE dASA AA TH, & AT AqA
T gd & | Aftwd: dea = EET A B ¥ | I
T, faw, @ iR e afe 2 |

Tu (Insulators)

= o F© @a s B & (AR w5 ) oY faga
R F AT H WAE B H qEF & & AU FwAA & |
TR gAY § TAEEE HaF 9o 90, B AT q1
TFTE € | TP AT el gar wae It A, e,
AYF Y FOS, FEAL WA, TIF T&T1 & 8 IIE 2 |

srd=Te® (Semi conductors)

S 92Tt #Y ATARAT FT WX, ATAF AT LF F a9 HT SidT
& I8 TS Fed € | g TaTT AT qeATIet A sifaw wer §
I 4 FAFEE B & |

& e gEted qere, Oy g ' & fou st
wforter wega #d & | fforata o s | @esy sdaas
FT ITIART AT FAFEIG T A0 IAfTT &g ear & | o
gratew, gifemey JiIX aAeEfod TRay fo anfe |

¥ Jga awy #¥ Ak a« (Simple electrical circuit and its elements)

IqA 1 3 U & A A oA faforfaa wRF A A e

* TF AT faotell I a1 il AT TTRT T HIAT
* oTRT, THET Fiwet R A # fafer s (QHeR)

* IUATE, fAWE SR S giWEl SR AT & a9 (i) S|

o gfaety R A et A e & TR § qarn |

Ta faga aiRawr (Simple electric circuit)

T g faselt 7oy a2 & Sed amr &ia @ oS d% gared
AT & AT aTT8 Ad % Tgad! & A T F G FLl ¢ |

4T (Fig 1) ® fmer o &, fosreft ok 7 fmferfaa =i

° UF I A (Be) N IRIT F & gRT F qB™ % forg
ST dleedl Ul HITTT |

* T forT § & YT JaTed &f qhal &

o T H ATAT B T FR e foeeh st A gy
w9 | gFe & foy uF dte (Ffare)

* YT & YAE AT FIA AT At & g uw = gfw
(fem) & |

Fig 1 R

]
|

LOAD OR RESISTANCE

\SWITCH

(o}

CONDUCTOR

\

- |+
1
! | CELL
SOURCE

ELECTRICAL CIRCUIT

ELN132421

ST & Ararar, aRwd F (PVC a1 w@s) fagadgs et a@d
g St aifed o 9¥ 9T ® AHT FET AT uF ger I
(T 'F) STt afwer &t gafwar e ow ooy #& aifed #xdr
2l

fastelt & (Electric current)

(Fig 2) ® us a¥er 9wy fRmmr mr & Smw st & €9
H UF et X gfadiy & €7 A uH a7t e 1% g o
ooy &, 9 {9 8, it fOorelr anr &d & AT
Zfimer 9t & axit % T vaTlRa ST & & F0 i |’
SEE IR

Fig 2
SWITCH

o\c

+

——— _ BATTERY LAMP

ELN132122

SIMPLE CLOSED CIRCUIT

farsTelt eT &7 TaTE TorEgie & YATE % AT Y FH a6 2|
AT A SATIH TATE AT % FIMHSF (AT & ST b A
AT Feit F YATHF A H Igadr €

T GIRT TaTE &1 9T &1 R &9 & a2y & a\eHs
A & o=l a% 3T 9T & RS U a arae forar

TafRe®e : TAREA (NSQF @R 5) - 3™ 1.3.24 - 1.3.26 & awifa R 109



ST 8| TA: B 9 Ao 9 9gAd © {6 g7 H R
TATE Serae @t R % faadia g @ | A g Rwia gaw
RT JATE T & HId & TAcHS S & g as A daa
aTIT A % FHOTHSF S dh FT 7497 & |

uferEY - g 7 gfAe (@fara 1 F w9 #) uw oy (T
A) Ear 2| afT 9o ' & 6.24 x 10%8 goag afa a%vs
TRA & a9 BW %8 a%d & (% 9@ # & 1 TR gy ol
gl

e (Ammeter)

X ST @ T gt 39 TE ST dohd AT g AT Tl
it A 7 "ehar; ofa: aRuy & gy # Amaw & forg g
I & HIIET &1 T 3 srar 21

Sa UF UHieT N7 FT YATE URER § #¥Ar @ 39 Sfawy
Soft & Ty Sl & SeT wWT =ew sar (Fig 3) # flmm
T 2| U ¥ I9He AT S9Wed 99 U & forg &9
frfafaa weat &t A #3d 2 |

v

CIRCUIT SYMBOL

_®_

SWITCH

T

SOURCE T
AMMTER WITH LOAD

1 et wfeme = 1 kA = 1000 A
1 faeft Tfere = 1 mA = 1/1000 A = 1x103 A

AMMETER

LAMP AS LOAD

ELN132123

= 1x10% A

1 =TEeRt TfEER = 1 mA = 1/1000000 A = 1x10°6 A
TaFgAied s« (EMF) (Electromotive Force - EMF)

IFEET & TRIT § T & forg AT 9=y F vared e &
forg, fostelt Soif &1 us &ia smferd glar @ | & &1 AW
FA & forg o faga Feied stavas © | et e #, faster
ST T AT Je<T Bl &

110 Tofrrnd : TaR AT (NSQF @R 5)

qfRay wdftw & at YErer g dedt efifmw gafy fFy o €
TATHS &1 3@ e ot R, Foreas affael a1 &F Sier
BRI | S & ofiax o Sfiae § STeT gag I id od (%
TATHE A | S % &id & |

FeT ST &

et T gelag AT g gidT & (EMF) St fastett ol & s
T | Y FoiagT B ATfod FF % forg Iucter B & | Jedi &
3t 2fiAett & S o™ & faaer § oY 39 SUAUE i S
AT &

A 3HTE ‘A’
IE @Y ‘E’ & 9T Srar g

ae fedl AeT & T ALT WIAT ST Heh1 | I€ ot e g &
T T ST & 2

E = fawaiax (P.D) + V. dieest g9
= p.d + V. aiest g
E=V+IR
fareft ooy § seagta & For 2q faea ares aa siffart 21

Jg I AA1g ST S - 947, SE=AT i |

A vl (S) # faga ares aor #1 AT atee € M (Tdw
IE!)

fawa=e (PD) (Potential difference - PD)

FAFLANCT q HT e atee (Yt V) a1 € T emf Ft
THTAA: dleedl Fed & | I Je<i fFeft e & Fifoa i & ar
e & ARAR AT T Fieedr & fFwa s (p.d) F=d €
X SUATE & AW & Jg AT FH &1 & |

fardt aRuy & T & A IT THIE AT T Gicest § Ad¥
qreferEe fewi FedTdr & 3T I% dice ® AT SI7aT € | 57 et
Ty # Fe varRd gidl & aa gy § o gfays & &
X grefiEe fewee st iar 2| Fig 4, & fIEmar v @8- 99
fareft ooy a7 e ot & aa &1 % fiwer I ST aieest gotaet
Hifed wiE ar §. U7, . FEardr & | g Ry w1 & ofw
g su farfa & & & efifmer o) ara ateest qie e e wra
gaT €1 p.d T 79 gid 719 T A dtees & FH g |

qrefErer fe¥| &1 91 e aicast & &9 S HT HL0T I8 &
o ST e % g7 aTT ot ST & a9 det & eriafs gfaaw
& HTLOT Tt ST &1 AT 2

f5ra F10 & Ry § #ie gared siar @ a8 emf. wEarar 2|

- = 1.3.24 - 1.3.26 & gty Reata



Fig4 I

\‘ m\‘

[?] C\/)P.d )

ELECTROMOTIVE FORCE

ELN143211

TAHT T E 31T 38T 312 atee (V) & | 30T 36 TH1e AT 34T
ST HHaT 2

EMF = §(TE & % effael ¢ qiees + Tl1s &d # aies
s

aremf=V_+IR

A Tiww (Terminal voltage) (p.d)

TE AATE EAT % A T ITAH ATee & | THHT Tl V_Faht
e T diee € MY diceHieY & AT ST @51 & | 78 emf &
A dleast 1T Ff TS I ITT &iaT 2

V, =EMF - IR
STel | 9Ty uE @Y R gfa<y

A EMF &7 |19 2891 e fewsa & sifers =tar €1 p.d
[E.M.F>p.d]

Fig 5

SCALE WITH
GRADUATIONS

SYMBOL

_®_

SWITCH CLOSED

N +

7T LAMP

VOLTMETER WITH LOAD

FeeHtew (Voltmeter)

faTelY aieedT & dieedie & ATAd € | UF &id 1 dieadT I &
o Fteetiiey & fiaat #t &id & fiqel & e AT Jrfeu|
TATHSE (A & TATHE ST FHOTHE ST & FHOTTcHSE ST
(Fig 5) & fRamam = 2| dicediey ey XA UF T8

ELN132124

dtee & FIMAT AT AT JUTT * forg &0 fwmfafaa sttt
FT T FA 2 |

lkilo-volt =1KV =1000V
=1x10%V
Imilli-volt =1 mV =1/1000V
=1x10%V
1micro-volt =1 VvV =1/1000000
V =1x10°%V
gfaaier (Resistance)

TRT AT qleedT F AAET UF A<t qT=T el & o afker &
ferT ATt @ =T 38 a3 wfowry F=d @ wfowry oF el
Fr fAvivar gy @ e & anr ae o avr % vae &
iy et 2

fareft afoer & wftty ST o7 € St FE waTe F AGT § arer
I BiaT & o foh a9 § o gfates Y Gelide & Hor
ST & | HeFeT &t Tae | HE Tar€ i LshaT & |

ety #Y srgafeafa & oy w1 wie srefies/s= g |
ATHT I AT &1 HIE fdt off gy & forg @avame
ol

| (Ohm)
e iy 7 gfie (@l 'RY) i & & (5dF W)

S % I UTh AT FeHAd JT-Ht & forg & feaferfaa
arfererfes T ST #Xd €

1megohm =1 MQ =1000000Q =1x 10°Q
1 kilo-ohm =1 kQ =1000Q =1x 10%°Q
1 milli-ohm =1 mQ = 1/1000Q =1x10°Q
1micro-ohm =1 pQ =1/1000000Q = 1 x 10-°Q

Ffater ATaA T #ieT (Meter to measure resistance)

wer o<t & " &Y ofw Hiex a1 frewei fos & g 7w
STt € | (Fig 6) 38 Sfa<ter Aediitex & g oft 7w Sir aehar
g | fafser v & faftet & sfay & a arfr sy @
I & 3o fafted # 39 A & onet oot § wefva faer
T

F=eEE d9 (International Ohm)

ST & 7w affva @ & afaxy St ow Fom TR W aw &
T a9 (0°C) 9% 14.4521 918 R fSreet am dsre &=
(1 sq.mm) ¥ 106.3 cm TS I 379 Ty (ST AT) st
gt 21

FafRese : TARINEA (NSQF @R 5) - 3™ 1.3.24 - 1.3.26 & awifa R 111



Fig 6

GALVANOMETER

TERMINALS
0] G 0]
TERMINALS © X1

x1000 0001 £ oR CONNECTING
UNKNOWN

x100 x0.1
x1 RESISTANCE © X2

BATTERY ©
TERMINALS @

RATIO SELECTOR
SWITCH

x1000 x100

LOCK FOR
BATTERY

LOCK FOR
GALVANOMETER

OHM AT 20

ELN132125

WHEATSTONE BRIDGE

FIET TRET (International Ampere)

TF FAE UfEER aRifia R e @ & aw eEe aw
(DC) St art % e Aggs & Ao & [t 8, s 7
gaeie ey # a¥ 1.118 e/ g% o 2

F=RIEE ate (International Volt)

Te qfewTiia @ & fasare st & o= =ters 9% o ST @

et afodty, 06 sl UfeR a”T 81 Sow 0%
AL 1 2T, 38T AT 1.00049 V F ST 2|

faerett awg & www (Types of electrical

Irawar (Conductance)

qAF FT 8 U EH G FT YA€ A SHE AT &
TAFAT Fod © | AT AR | Aol Sfarg & fFadia srr
2| g9 Tedi® G (G=1/R) X 30T A= |l & 38 & a0
2| T 31T AT, ATF FTAhAT, AT TATAF FH ATAHAT HT
EaT & 9 TF AR F G RQ & ar gger areswar 1/R
g1

farmga & \TT (Quaantity of electricity)

fargaemr it faga & 9=+ & v & Arar Sar & | faRga & /v
F T & forg s g@Te stravas gt € | faRE (Q) # AT
&t feft & fafoaa o # ae™ & forg g7 3@ &t Coulomb (t)
FET AT & | T8 Q &R & M AT & |

farTett &t AT = famga ufErw # (1) X @97 &% ¥ (1)
oo Q=Ixt

e (Coulomb)

1 UfrEre fastelt 1 @%ve & ge+ &Y 71T @ 30 Ufiee-a9e gre
& A\ § ot ST oA & | fawge # 9 g vfEEe-ser (Ah)
AT St & §a qHT gF "l | T © |

1 A.h =3600 Asec or 3600 C

supply)

SEEW [ 3 UG F A § o fwAfortad w1 #A A e

« faftre =R A Ao aoE & TR | Fq
o THTEAT 4T AY € qm @y F f= J= q@qm=w

o THTECAT dieedr A e Fieear T I Sidl & S (=T @0

o THEa Rl @ o iR S awE @ gEEE A |

fasteft & ATy #19 FX & forg aet 717 A ged @ | ATt &
ST gRT A/ forg st € () fafie g & Ao g @
S e frgiat o &1 #3a €| T9E 9T 39 Y R’
fohaT STt @ fF 3% o famiw S w4 a1 o @ s w9 w@
ST T AT AL AP % qT 7T Fah | AW, I= T
a1 Y FeTE qE A & fore esmea frEr S awar € ar
T AT At off aerd § R S "war 21

IUFTUT & IFT I F o, aeda w7 A faeaer &
AT I TRATE & THIY &l TE8A=AT 18T |

factett it s (aiwean) & s (Type of electrical supply)

fafsrer aedieT sreeat & oo s & fasret # g F &t
THIE & | TeATadt g awrs (Alternative current) (AC) X

faw s @@g (Direct current) (DC)
—— DC = Yt g7 S5 8l &
~~ AC 39 Tfi# g7 W& el &

it g (DC supply)
F2 AT A ST TATE FeA /At < & qrE F T wid gtar
2 | (Fig 1a & 1b) 3% Sft s¥ex g4t # (Fig 1c)

ST Fteear aEmare g & et 8 | w91 # & aw]
e T F39 a% J= Y aRATT 9% S TEdt @ | Sicear aid
FT gaar qel agadr (Fig 2)

faw aleear (FA X T aleedr & A9 & F1d) B gadr
TATHE (+Y) 3T HOMH (-2) BTt & | &M=T & IRERE Y918

112 FafRwe : TARINEA (NSQF @ 5) - st 1.3.24 - 1.3.26 & awifaa R



Fig 1

GENERAL BATTERY DC GENERATOR
PURPOSE CELL
(a) (b) (c)

VARIOUS DC SOURCES

ELN132131

Fig 2

s

VOLTAGE=V

Time

LINEAR VOLTAGE CHARCTERISTIC

ELN132132

# fRem Ja F TET g TEHE & RS AT & =T A v
ST @ (Fig 3)

Fig 3
DIRECTION OF CURRENT

1
L+

DC

RESISTANCE
SOURCE
L T -
f=am=T (Direct current) (Fig 4)

At faRgaem=T F1 FR et € | afe uF fiw oy uw aftuy
" | yarfed gt €, ar IRTe & s FT d=rad U f&um &
giar g1

0 TR e g o o #a & 9o & dwe S amw
FEA % o T I 99X Tt @ | (W = 7 Rl gy
& ST oy Fed € ) |

Tt wwg (AC Supply)

Tt g # Fid TH Sffe= gt @ (Saasw) (Fig 5a) |
FTEEET (Fig 5b) & deg off Tt eidt & |

Fig 4

CURRENT= |

LINEAR CURRENT CHARECTERISTIC

ELN132134

ELN132135

VARIOUS AC SOURCES

TeTEdt ateear (Alternating voltage)

THT qTE S AT gaar H AR T3 & A FAdewq
Aleedx T {9 Ft qravaial 0N T B qATE B TS qleedr
TeTEdT gidl @ | (Fig 6) R Semadt aieedt awaay
(T =) fawd £

Fig 6
v

PEAK + | =~
VOLTAGE
LEVEL
= X

ELN132436

AC VOLTAGE

Tt # FieedT & T A gRT A<k R ST € i U
gFve ¥ F8 ot A agadt € I8 gy FT er & | amgfa
N F g fasfua e s € /i g@E giie &8 (Hz)
BT 2|

Tafese : TARINEA (NSQF @R 5) - st 1.3.24 - 1.3.26 & awifaa Raia 113



IRV, W FEET & foU 9g wit @@ 240V 50 Hz
(ST dicedT S AR I THY dleedT Fd §) Bt & T
i & Ter/amEe (L) SR =gget (N) % &9 & sifad fob smar |

AteedT & ATTANT & UF FOega o # g Ieaw gidr & | Ay
% fag oo & forg us sermadl ateedr &1 AgeanT far
STET & af TF TeATEdt g7 (AW A 9T TET O #Rd §)
sarfed ghft | (Fig 7 ¥ Fig 8)

Fig 7
DIRECTION OF CURRENT
-
l 1
L
~
LOAD
T N
5
]
ALTERNATING CURRENT FLOW (AC) Z
i)
Fig 8

+

N
\/

ALTERNATING CURRENT

MAGNITUDE

ELN132138

DC & gaar wdieror_(Polarity test in DC)

gaar (Polarity)

el T JT A gAdr & OAATHF AT FOTHF § €T H
TEA ST AT | 89 I8 giod F37 & forg st o7 1 s
X T & o aers & vy fosrelt gt &8 aifsa & s awdr
g | IeTeumd | uF gifiey ATt § 9U &« STed aHT €6 Aol
&1 3% T & T AR 0H fF uE & F g A
WAt F arrE efime & iR gAY &9 # HOTEF A
IRt & wonews effiwa & SieT Sar & = (Fig 1) # feamr
T &

gadar &1 #gd (Importance of the polarity)

fawe oy g gaar Sl ¥, qATE HY FHOHS F — A -
& = | sifFa fmar sar €| 99 faga gt & efimat ™

Fig 1

:

{ o

SPEAKER

O

PCB CIRCUIT
WITH COMPONENTS

15V CELL
15V CELL

L1 o

— I

TRANSISTOR RADIO

ELN132441

aicedT & & & Ty UEr IReA &t ded au (I Sl ar
Y T

BH HET gAAT S J@ 16T | AT Th & TAIHT A
I & FAEF A & ST ST ARy T FeHs &
FOMAS & A1 | Af gadr &7 3% Aaaisa qs! 6ar (I +ve
F —Ve & ST ATET 8) at itk HW TEI FGA AT &Aferrea st
AT 2 |

e aieedT, 9TRT AT ik I F4 F o, Jieear &t |,
FAE TeA, dI MY ST T AT AT 909 & T A0{T/arie
dars TRkay 7 Aifsr fFFar smar @1 9w 3| T aifa
A & fog g6 &t & |98 gaar seAr /eel (Fig 2) 7 3
gt wt &oft 7 e &1 fafy w7 & &% e ateear st
gl (Fig 3) ® 3 & & @HIAY § SrenT fa@mar & fF st
RT 9T &7 |

Fig 2
| 6v |
B = |+ T T +
2V 2V 2V g
S
CELL IN SERIES FOR GETTING MORE VOLTAGE z
w
Fig 3
9 +
T O
+ + +
2 V --_ --_ --_
2v 2v 2v
q O -
- =
3
CELLS IN PARALLEL FOR GETTING MORE CURRENT. s
w

THH H{eX g gaar ade (Testing polarity by MC

meter)

TF 9 FEAT AteeH e HT TANT F¥ah TH G &l gadr (aia
F AT 2
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TwEft Hiex F efiaet #t +ve FY e F w7 § sifohd At S
T\ THdT Wedd ® ydFa Fed S| T IT gadT HT &
FFER SreT 9 2 | A I #ew (0-3v MC) & ST #3d
T UF A &I dteedT HT AT T Tl & |

(Fig 4) & AT daae Y 91 &, ateesiex 1.5 ate 1gar 2 |
Hiew fimet o= sifahd gaar ¥ SgER & & gaar ger ¥ | Aty
(Fig 5) # fa@Ty 1A diceHies 1 H%as O & = Fear
€ @ gadr 3% el S| 3§ & W W Adie I TgAd © (%
T efieat o sifEd faet & sge afe Jroes w2t gaan
& @y Ao fra star € at #ex Faer oy o # & agar
gl

Fig 4

VOLTMETER

3

CORRECT POLARITY INDICATION

ELN132144

Fig 5

WRONG POLARITY INDICATION

ELN132145

T # gaan (Polarity of the battery)

fomT faeme dedt & efifmat &t gaar fFaiRa s & fog e
+ve 3T —ve g uF e To7 TuHT SieeHieT FT T Y aohd
2| FfT FieetfieT 9 gaTHs® AT ot & J 10 a7 12 Jiee
aq efiaet & gaar Hiew efiaet ¥ sfa & AgER a8l 2|

afe dex AR =T € ol g & A @ ar de &
ATA FedT gaar & d19 € a¥ He F AJAW ded gaar F
TE

Y AT T gaar (Polarity of DC supply)

T a8% &, DC STt a1 T & &t gadT W & forg 7%
Sfoa g0 % o = Fet Ry ateeHiey, et ¥ If=a et
7Tt 0-300 dtee & g9 faar <o | Wit & geen & fou
T ST FT TS AT AT W iR ateedr & Fu¥ I=a<
T et &1 waT # | (Fig 6)

Fig 6
O +
+
300V \Y be
GENERATOR
o - ©
<+
3
POLARITY TEST BY D.C GENERATOR 2

FFER | U Wy siww (Marking made in practice)

AT ST &d § g8 dlSal +° affqa O7 § o1 A}
qers offe &1 —ve efiqer ¥ § &rer a1 fer star &1 aedit
i Tie a1 1 a¥ 4 Y —ve sifda fhu s 2|

o FoA &1 MY IT A &1+ AT At I¥ —ve ik fhar Strar
2l

o ey efifmer &t +ve sifeha frar ST @ SfiT et & 7 grar
g X gax <fima &t — forme fear s & o) & ar
et a1 F grar & (Fig 7)

Fig 7

SINGLE CELL

—

1.5V SYMBOL

BATTERY

ELN132147

CELL & BATTERY WITH COLOUR POLARITY

o=t gaar g=+ (Neon polarity indicator)

gadr 9% & & g, S # uw 220 fF o7 i o
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AT AT ST @shar & (ST Fig 8 # famamar e @) 2w fau
SRAT TRT & AR TR AT v afow § gweft # gu|
ST Fteest HISE 8t At axit stant | afF oy # A1 goFgie Jad
& A1 ATIT Al T 9T | A7 A UF gogiE T eier
& at dieear ST § ST SSaford saFgre Jid & TS gadT
% e 9¢ Bt

A T AT TR 9 gaqr 9% & g & | (Fig 8 )| uF
aTfeiSres feit gaar g=e (Fig 9) & famman war | gt o
qoF w1 (Fea gt 2, Fraw gus & Aiwer R & g2 w8
gadr &0 fFeria fomel gy + a7 - & w9 § wefia faar
ST |

Fig 8 R =220k Q
[ ]
|
SERIES RESISTANCE
DC SOURCE PROBE
/ NEON LAMP
g
8
POLARITY TEST BY NEON INDICATOR >
o
Fig 9
PROBE

p
=) O

POLARITY INDICATING GLASS WINDOW

INSULATED CONDUCTOR

ELN132449

NEON POLARITY INDICATOR

fo=e em=T #1 wwTE (Effects of electric current)

st et aftoer § fagqa g audt @ 59 W S9E YW e § adr
T & ot fF A )

1 @*fRrer w9 (Chemical effect)

St dhefFa forfaae & g faga gy st & &Y 3 gegiense
Fed & A HFHA TR F FTE (constituents) ¥ | SfFewer
ATIANT & FF THIT & TANT IAFEIATST, &ATH T §, FeLT
St Fed §, Heod Rt oy & w3 €1

2 Iy (Heating effect)

S =TT # U faga Trefiae Terd #ed € v sfaRry gerwe
% TETT T fACre HYAT & TAT IAT JoTd FXAT & AT Tged T T
I et & a8 TRfefa & sgam eidt @ | afe At aga s
FHIT IS ST Tedl & 30 TWT HT AT faga 39, ey,
Tofee o oTfe § ed 2 |

3 =@ awE (Magnetic effect)

S TETET AT & Y UF T T @ & av 78 e
AT 2| g AR A & e 39 gy Jet fas ™ 2
HTRTATET ATX & e TE edT & At @ § dmfes Bies Ia=
FEAT 2 | IfT 0 R &1 A9 § TF ATIRA &Y (J1X) aF Ig TF
Forargt Be &1 o | Farege e & 6w & fage ater, wiex,
o, faa swgAwed (electric instruments) # SERT #3d 2 |

4 T ATHHLO GAEG (Gas ionization effect)

S AT T & FS W & Fergld ToIedT € ar Ao e
TAT & @ 3FHET Ar3e ¥ (Emitting light rays ) 3% &T ST
& I T §, AYHL U ofF, Aifeaw Ju o, fate ot
afe |

5 w®Wye ¥ 99 (Special Rays effect)

werer ¥ X- ¥ & q97 da et off gerer #¥ whdt & e
ST % g7 SqeT FeAT 2|

6 = F1 99 (Shock effect)

AT TR # fastelt % 9918 &4 & Ga<ars fest a1 g Wi &t
gl & | afe T fagga faey A/ ox et wed sad At
e =fte F SiF F F forw gk ool & e ¢ FFa € |
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oe® s - ar-wwR (Conductors - insulators - wires - types)

IqA 1 3 U & A A oA faforfaa wRF w A e
» s W e amiet & fo s s

T qEBET # A e saE

+ 3T HiaeAl A TI® NSFTIAT AT

o A AR TG e & afersAr sar

. faftm T & ReEd awiet § R § g

T Y fagaie® (Conductors and insulators)

arEiEt fSEd agd & g solag™ 8 § Y fase oy &7
FET FT Tl & ATeATF FEaATdl & |

IeTeRw - e, atar, Igfufes Y agd #f 9= a1qu |
amiET Sd 99 & g™ g € Y U SEY & o
yaTfed T8l & 3 fagastas F=amdr ¢ |

FEAT T

T (Conductors)

ATAHT HT TANT ST IAHT fAAre oss fAfemt A fenseg
(1SI) wafa @fear g fAfaefaa fBer smEr 2|

g £ feet oY emdum & ofwrid g9 ATE o 9§ N
fasTelt & ST & SaAt & @, WaT A Al 60 gIET &
forg et Aaw a@var qEne {7y T e

AR AR Hfacd Frerat & agd 9w w7 8| v s &
wg&T 3= fafre w4 & gamar = € (Fig 1)

Fig 1

STEEL
STRANDS

INSULATION /@
CONDUCTOR

SINGLE STRAND

ALUMINUM
STRANDS

ALUMINUM CONDUCTOR
WITH STEEL REINFORCING

o

DUPLEX TRIPLEX

TWIN CONDUCTOR

LN132151

ATAT TF A AR & €T | Bid & AT [ooielt & AT =1 &
AT % forg 0% & 9 © | F1ereh AT J ar Ui &
a & 2|

ATAF | F [eIAATe g7 ST I FLAT © | Jearfed arg &
AT ATAF § & I[eIeAaTel g7 AT A & Wy &
FHTO X ATHTRA YT & |

9% weF § IO a9 qAF & qary W R = g,
AT AT® FT ATIET FTE & FIH a7 ST AT AT 39
e afaete ¢ | Afsa srgerer #1e &= FT9T SteT W 8T w1y
ATk AW AT o T FH R |

HaATAH AT FTE &4 56 q1d I AR &rr € fF oz
qterear aTd & famr 1o et g AT ATeE § arT JeaA
TE T qHAT © | Al ATHET TR=DT &AAFA T WX H a7
q9 A @A & oI q9vw ster €t gar =Jrfed |

TG A=D1 AT TRBT &% 30 a1q 9 (o9 Fear & &
AT I 1o Aot 19 FX qHAT & ATEA | AT IJHAT IeToT
F FHAT S AT A |

Se® AT gt © 3 gan gfaere s fafs wawe F sgeee
& Tt fRforerer, Hforser @ o & 9faiy #xar € |

BIS (1S1)) @fear stftrraw amer fafafde wwdr & e ffw
gt &, forer fagays wamae @i B e afqaen &
erfid =raw & fou g aws @ 2|

ATkt % @A (Size of conductors)

arest il f = a1 sigyey Fe e g e G smar
g | Tt |1z € 1.5 a9t fofr) 2.5 &t faedfy, 6 &t fedft smfe)

0T | o off g1 A A T g0 oA FuifRa s &
g fafer s | 21

ATt T arRLOT (Classfication of conductors)

AT Y Hfat it ST & AR & TH & id A srar
gl

AT AT@w (Bare conductors)

ZAHT FHIE AT TSI SHaT | SAAGA ATART HT ATH TR FALT
farsteft @9 iR fadwor @vgAt # fFrar star 2| s & fog
Y SFTga TTEw F TR T Sar

frgeRife =@ (Insulated conductors)

SR Ferga=ier T o i & | fagd=ie =rert #1 93q &7
q A AASH § AR gfq@w & guF Far S| T8 AT B
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foeT @AY F wfed i & SgAfd aar & | g &
Afaffts smavor wgw, T4 A adur F foww aitysw wfe
AT LT aav 2 |

31 AT |7 = (Solid and stranded conductors)

TF 319 ATl 9% & ST HIS H hael UF &F =rersh & st (Fig 2)
# fammar o 2| uF fed aras 98 © Sad 7% st awat #t
AYISHT i a7 4T & St (Fig 3) # @ mar €| Jrerat
#Y H@T 3 § 162 & @ & 3T =1er & args § 0.193 faeft
& 3.75 foedy &Y fafsmar &t @l & S 9T a8 &war Y
ATH T ATAHT & hidell B AT FUL ATZAT § FAWT 92 fAsfx
gt & |

Fig 2
CONDUCTOR

) )

INSULATION
INSULATED SOLID CONDUCTOR

ELN132452

Fig 3 CONDUCTORS

) )

INSULATION

INSULATED CONDUCTOR

ELN132453

A T Tt &t 10 & FE Sfae | 7/1.40 F
w7 F qrifee fFar S € st 10 Gl sguer w1 a1 8w
3T €, @IEST §, 3797 (7) ATOERl 1 T@AT A 8 T[S T AT
1.40 mm ¥ qat & | gttt 7/1.40 Ffaer 7/17 FAA1 €@ g
g | af® a1e F A & ¥ SWG 7. # =1k o star € |

BiAT & | AT ST F SAGAT Hioer arael aif faeiifiesd &
=Ieh fFaT ST A1 39 Haw H At A @ JY qaw &
fieft # 2w % =7 § = G S awar 2|

#feet (Cable)

FHfed uFa, fARgaifed ama® (THa a1 i) ar &r a1 dJfis
TH ATAHT H od1s Sl & TA® F1 (AT fAga<iee giar &
AT UF 9 @ e © | fRafi| aew & uF que el
SATATIT & TFHAT & A T AT & qFar |

#feel (Faf=a) (Cable (armoured))

TF FAMAA Hfaa | 97q AT IJTAL FLEAT AAT © (AAT 2T
a7 AR & ¥ H) AT AI0F GIAT F €T § HE HAT © |

il (A7) (Cable (armoured))

T TR Hfdd & TF AT AU Hie Sl &, TdAF aRl & aqe
F1 il BT €, Fiel A Al F A 99T A Sld & dreh
AT F47 T2 |

#i< (Core)

T HiTal F TH F4T FIS AT F3 AT ATAS &id & S 3=
ATAFAT G910 &, TMTIA: U, &f, a9 ¥ 9 Hie ad 2|
T FiE T & A eiar 8, @i Fiet & s5-[d anwr
fargAtem &t 2|

aw (Wire)

TF 319 qeTd (A1) AT U fERAfe 9o (S AT d¥a)
99 gfaeer & werefie, @9 & Q1 v faq7 ar Fw=amar 21

T A ogfafeem (Copper and aluminium)

I FE H, A ATAH & (1T TgUT ATH AT Tgfatras
FT TART faFam Srar @ | F=fy arr &7 gt § od d8a¥ araw
gaT | JfhT I=aY AR & FRO T w1 % forg g
ST TE el

IgA FE H I ater = =t A 99.9 wlowra yEar &
AT ST 2

a™ # fagiward (Characteristics of copper)

1 TG & 915 S ATAHAT agd I=A et |

2 A TGt B AT W GEHT R AT GfogfAe gy g &
AT BT € | o UF I da1g % U UF I O qd
F % forg erfera s a0 gtar €1

3 39 Udl ARl AT ofer § iEr 91 a9@dr

4 FTgEEHT HHRO & AfY EET IeA AfAry e @ gatey
IE A T dF HW T qHav & |

5 goagtarsies fFar vaa F fow famr fft faie sraen &
T8 ST ST bl € |

6 =T feFs Btar & X T /i I=7 v |

ara & are, fasrelt et F forg S ang w1 s e s €

Te Ugfatras g1

gqtataas A fagwamd (Characteristics of aluminium)

1 df & a18 gEET ATAHAT A=Y BIAT & | AT AN gAAT H
ZET ATAHAT 60.6 T BHe(t & | T FHTT TRT &H7AT &
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forw tgfafaas a™ #1 sgyer #1e aw ar & e g
FTC | ST BT A1y |

2 I€ a9 ¥ o Bl 2|

3 I uAd! At A ol & i o awar € AfwT sgee
FTC & FH S & THAHT aa9 AT HH & ATAT & |

4 UqfEfaE =Terht ® e @HA ggd @ Uefaard awdr
ST €1

5 gl #1 TeriE #9 ear € gafy s FwT &
FOT &t daeAt & faget 9 ag afuw & a%dr ¢ |

6 IE dia & awr ear 2|

atferser 1 # ugfafaw &t fearst & gaar | dier &)t

ey femrd € 2

T 1
ATAF TSIt F AT
*. o Tt | s
. (Cv) (Al)
1| AT L &
2 | =g ATeAr 56 35
MHO/ Hrex &
3 | 2009% a7t | WeT 0.01786 | 0.0287
gfaiear imm &
4 | AR 1083°C 660°C
5 | Kg/Cm®® aqeT 8.93 2.7
6 20°C 9¥ wfa<iy &1 a7 | 0.00393 0.00403
oTE T&® °C T
7 20°C /° 9T &+ 17 x 10-%| 23 x10-°
JETY IO
8 | NW/fa#fz & a=r gear | 220 70

forraedt ARt # fawwamd (Properties of insulating

materials)

fargatem amfEt At &t gerya favvard gl 2 Rgaas
Sfote ST WEAA | § 1% gax & @aur faw 2 o e
aa & it S €

ety wfa=ty (Insulation resistance)

TE G & A & fAwe fAgaad &1 99 gfaig gar 2|
faga<ty wfatas A & fog | Jmw @ &1 99w &3 €

Tofwend : TawR AT (NSQF @¥ 5)

SH AW Wiew (AR) Fed ¢ | a8 frEdy & a1+ aga
fomT A # = i<y A7 AT © | feawgastes @ o &
HATH FIA & o7 7T TMEE &F FT § FW HAT 8 |

Traga AW (Dielectric strength)

7g AT 2 & fagaeres a8 fFaar fawe s fomr g @
Tl & | fawa e St W S wear €, Ay &y @
qtcedT FEATT & |

s fagga gits et 7 fameft waere & famgaeres & giera stdr
| Rgadye amfiEt # gifed Fewan € -

o I IEYA qHE

o A F ufa afa<iy

o THET

o it AT

et e sl § @9 w98 @ S g@E AT &

forg sfr @t 1 o agd Gt & Rgadae el
faefera &1 € 2|

fmate= 3w (Insulation tape)

foorelt Suerl =Tt SR gt & fagaew F fou e
THR & 97 F A O Sar €1 399 & 3o araes © | e
U FT ATH TN AT & IT9 i & quor, Lo, i,
arfere =i 2|

9T 39 (Rubber tape)

afert & faggaetes % fow wag &t &1y T star 2| 9w
T A1 A & A1 AT AT & | I F FTL a8 JE ATl 2 |
39S T & FAgaia a8Td &t S dfsd (% &9 § I8
HgA ! B

Tyer 37 (Friction tape)

3 @E ¢ fagadtys F FUY g AT Sar 8 g% g
FAS T 4T BT & forad s dafa gar 21 98 w&e o
F A¥E g F TGMT Ael ST ThAT| TUr 37 § Ta 3T HY

gy A w5 &, gafon ey & foao @
e SEATTA AR AT ST AR

@R 3q (T @w) (Plastic tape) (PVC +ape)

THET TAT = <0 # g1 | SA1eT fahar star &1 PVC eat
% famforfaa v & €1
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o I YA qrE
»  FgA IdaT
o ft t TUET & AFET g€ T 2|

Fi=ide #f&@ 3a (Varnished cambric tape)

¥ 37 gfer & GA9d FU=2 & a9 g & | AT 39 UR &S
FETF T TE AT | TE et A Tl § ST T & 3%
HieX A% digd & faga<res & forw 7 ereet g |

AT T ATEA ATIAT - WULE q1¥ 7 - qrar "ngswire (Measurement of wire sizes - standard

wire gauge - out side micrometer)

AT FY AT % AT i sragarwar (Necessity of measuring
the wire sizes)

AT FT Ft FIA % (T TF IAH ATSAT FAT T8l & | HHTA
HTfole & ATATARATHT 1 THEA & AT ATALHT ATAT HT TH
AT T ATART FGAT qT HHH % @ FT AL AAR HLAT
T U A AT H TAF IS H o ATt LT, FHAA H A
ATH T THT qAT ATa9F ATAT FT Soor@ iar & | faeft -
THE & A & A qrfar, stfiq gefear & afRomw & 7wE
ATt AT ATERAT ST F SEGE (el o |

FA % ATH & 997 H JALCHA Ht JeTad Alg, AT § are
# forr SteaTer afRad e, Fad A7 o AETs a7 Fad H q5 A
eedT I1d AT T &1 T@=T =ieu|

TF A &l T 98 § AHAAT I FIA % [T HIS & AT
FS, ATAF & Th A< T ATH, TAF ATAE ATAF & HIS A ITAH!
T TET AT T ITH T ST A=Y |

Teh =TeTeh T AT ST LA & (7T T A AT I AT
STTAT TEA Fl TRUH & T a8 ATEHIH T HT TANT FT qaHhal
2|

TR & fafwiaret g aga amEs a@r far ST 2|
BTATT WA WIS I HAd B IHG AIAT FIC & &l
fiefifies &t # faftre Fzar € qurfy fafmiar oF @ Faa @
AT T TE=IT, TAF AT & =T AT St AT H TG helel 1T
g1 - fafamtar g affa Faa &1 s adt 78 gar
A9 ITACHT & ATT % AT T ATHE AT FA7 a=ar 2|

AqF G 71 (Standard Wire Gauge) (SWG)

T AT T ATHX ATHH a1 T FILT AT AT & | AT
& ATIF TAF TS FT UF TREferd 26 §9 a7 mm & 2 |
St arferat 1 # gffd 21 (Fig 1) # R & a9+ am@e a9 &
0 & 36 % SWG T=X | JM@T ATHY JIT AT T &1 I8
TG & T AT AR & ST a1 A9 @ Ia97 araw
& T SteT gn |

Fig 1

BARE
CONDUCTOR

ELN132461

STANDARD WIRE GAUGE

Iy (0) I SWG, 0.324 = 371aT 8.23 mm &« &
gaT & Jaf% 36 SWG 0.0076 a1 0.19 mm T T &dT & |

JMEX & ATIA THT ITAL GTF ST ALY TAT I I AT &F
i & TEAT A11e T ¥ SWG no (Fig 2) e @t= & amx faeger
3 3T & TR AT TR TAT ITH SWG 7, HYelm gg a1 =12 |
SATAHTIT AT ST F ATIOrT & Twasf & RA & F=+ & forg,
AT & foroer WOT 9X & AN 1 AT T g7 e 2

Fig 2
INSULATION

CONDUCTOR

JUST SLIDING

IN THE SLOT

BARE CONDUCTOR

SWG NUMBER

MEASURING METHODS

ELN132162

TF AR aE W At e ame i & e aar 2|
TRREFT aER A9 (AWG) & = 97 a1 fo . & et frew &
i gtaT €| UF foet, U $9 &7 U el HeT Elar €| e
e #X 5 AWG & SWG # aga & forg &< dter adiar a8t
gl
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AT TR 1 (AWG) (American Wire Gauge (AWG)) inch aT mm & | T& mil & inch #1 &9¥ ar Rw&T & | Fam

e arare st fafesr A e i & e 8 | s ame =TT 3 AWG # HTeT SWG # F1< aaer #1 % =redt T8
T (AWG) # =rma &7 ufafafae mils # grar & 7 f& smfem €l

3w 1 - SWG & fefiZ=s aRads 3@

SWG H. it = SWG . it =
7/0 12.7 0.500 23 0.61 0.024
6/0 11.38 0.464 24 0.56 0.022
5/0 10.92 0.432 25 0.51 0.020
4/0 10.16 0.400 26 0.46 0.018
3/0 9.44 0.372 27 0.42 0.0164
2/0 8.83 0.348 28 0.38 0.0148
0 8.23 0.324 29 0.34 0.0136
1 7.62 0.300 30 0.31 0.0124
2 7.01 0.276 31 0.29 0.0116
3 6.40 0.252 32 0.27 0.0108
4 5.89 0.234 33 0.25 0.0100
5 5.38 0.212 34 0.23 0.0092
6 4.88 0.192 35 0.21 0.0084
7 4.47 0.176 36 0.19 0.0076
8 4.06 0.160 37 0.17 0.0068
9 3.66 0.144 38 0.15 0.0060
10 3.25 0.128 39 0.13 0.0052
11 2.95 0.116 40 0.12 0.0048
12 2.64 0.104 41 0.11 0.0044
13 2.34 0.092 42 0.10 0.0040
14 2.03 0.080 43 0.09 0.0036
15 1.83 0.072 44 0.08 0.0032
16 1.63 0.064 45 0.07 0.0028
17 1.42 0.056 46 0.06 0.0024
18 1.22 0.048 47 0.05 0.0020
19 1.02 0.040 48 0.04 0.0016
20 0.91 0.036 49 0.03 0.0012
21 0.81 0.032 50 0.02 0.0010
22 0.71 0.028
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qEA AEEHEE & qER @ aew A (Measurement of wire size by Outside

micrometers)

TF HIGRHIET TF qgE 9T I gt € fomer s oh
ST &t qa: 001 mm &t TRY@EdT & ST AT F forg
faram stmar 21

e A o & for W ATEwiedl ® aTer "iEwHiey
Fed & (Fig1)

Fig 1

SPINDLE
RATCHET STOP

ANVIL

THIMBLE
BARREL/SLEEVE

SPINDLE LOCK

FRAME

ELN132171

OUTSIDE MICROMETER - PARTS

AEHHIT & wor A= e e
%% (Frame)

T TTd BifSTd &I T ATHAaed @odi e 0 a7 aidr 2|
AEHAICT & G T o g6 A1 Y A1 ¢ |

Nw/wha (Barrel/sleeve)

AT AT ©HT hE & "1 oTre Sy @ | e Y et st
= ¥ 3ifee fag s €1

Rt (Thimble)

forae ag % arr ST At @ W) e & dafod go W
ST B 2 |

@& (Spindle)

A% & UF [T AT FA® sial & | T =T e etar &
A OF € # § oAl ¢ | qERR AAEeAl F FRO aF A6
AR S d=a # q&l & |

ufRrer (Anvil)

AT FAH H UF Ufaet gtar & i Argshtefie %7 9w e
ST 8| AT AAT L F FATAT AT © AT IOF A€ I F
w7 ¥ afvga fEar smar 21

% @r-e (Spindle lock-nut)

Fifed feafa o ag &1 aF F & fore arsae #1 woT e
ST 2|

¥=e @™ (Ratchet stop)
¥EE T WO IS % §9 UF G I gifead Fear 8|
ATEFEIRY % R (Principle of the micrometer)

ATEFHHIEY 99 JX 7€ & f@id ™ &9 FLaT & | TF g &
&= qg 1 wgee d9oq 97 A 9 F e Sar el dg #;
o ar sa% e @ g & forg duem R =T fraw w
qfRe@Ar & AT AT qHAT € |

et (Graduations)

Hefkw wemiied # aF 9t &1 =9 0.5 mm &t € 399,
frerer & U oiv § d% 0.5mm & S a2 |

Fig 2

r BARREL

THIMBLE
e
0 5 10 %
AEEEEEEENE RN 20

15

L THIMBLE EDGE
BARREL GRADUATIONS THIMBLE GRADUATIONS

DATUM LINE

ELN132172

GRADUATIONS MARKINGS ON OUTSIDE DIAMETER

% 0.25 mm STeT ATEHHEEY |, I 9¢ UF 25 mm o=t
fAder Y sifa &t € (Fig 2) 39 T&T &t st fefiefies siw
g faeffiext (a1 frft i 0.5 mm) &, siorifea e
STET | 3frsAr % 0,5,10,15,20,25mm T=Y ave 9¥ Ry
a2

70 O & a9 o &7 af¥fer &t 50 wwn § stonifEa G srar
2 3N¥ gferomad fem & 0-5-10-15-45-50 sifsha fFam ST 21

et & uF o & aF g a7 & 7E g 0.5 mm & €|
foraer &1 ATEAHIEY FT FAAH AT FEd 8 |

T HieRE AEwHET # IRYEa a1 gEas qw
0.01 mm &kt 1

TF T AEHIHRET #1 IFA (Ranges of an outside
micrometer)

ITRT ATEARHEET & 25 mm, 25 mm & 50 mm 3 50 T
F1 IS F Iueter & | aTIET F AT¢ & G185 984 & forg 0 &
25 mm & ITYH BT 2|
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AMHIHET A9= w2t (Reading micrometer measure-
ments)

ATET HIShIHIET & d19 A1 8 T&T o1y ?

a A el T qUF HeiieRt # @@ 98 S e & a9
fo & ofa: 3w 21 a® 4 mm @ et @ (Fig 3)

Fig 3

j ‘ EACH MAJOR DIVISION ON BARREL = 1 mm.
LoCK READING IS 4 = 4 mm.

READING MICROMETER MEASUREMENT

b zH T facifer Si9 &t pofa: fRwg ar & frawr &
e X & i quf fcfifier dfdw & w 2|

ELN132173

(Fig 4) mm 3% & aTg T 90T 7T (Fig 4) ST etfafR®
BT 9T, 3Id: T8al AT & 0.5 mm LT Je|

Fig4

PLUS ADDITIONAL MINOR DIVISIONS.
READING IS 1=0.6 mm.

c) 3 Teelt dfdw # fraa T WS
Fig & feamar mar & & fraer &t ai=ar wnr aker 3 e @

& Oor @7 TET 2 | ofa: raer 3 Hf$w 5x0.01 mm =0.05 mm
g (Fig 5)

ELN132174

et ® fwemn (Skinning of cables)

HISHIHICT & FoT ST,
a 4.00mm
b 0.50mm
c 0.05mm.

Fo e = 4.55 mm (Fig 5)

Fig 5

01234

=—
as
EACH THIMBLE DIVISION = 0.01 mm.

READING IS 5 = 0.056 mm.
TOTAL READING = 4.55 mm.

ELN132175

ATZHFAIET HT TAT F T {0 Arare qa@iam™ (Precau-

tions to be followed while using a micrometer)

T & T ATEEiieT 1 T FA & UBd, I€ qel € fF
T ST AT ArgwnieT § #% gfe at et ¢ | IR feA &
fore wraw gt & YEe # T FRd g el | amgwiey
73 | 7fF fraer = ava A Fdw @ F sgey € af 3 g
g afe a% I=AT AW Tgar € ar I TwE § HY A8 T+
A 9&dT & af I AT 9 AW & d AL FOHT qfe |

afz o Ff & A & g AR § St sw A7 AR gmw
FfeE & ar ar 5@ g QR F "ewr S|

ofed X dF & FF g, & AR AT & b s arey |
ATEHIHIET Ted 0T, aF F1 AT F AT o1 a1 J0 |

HIEHHIET & T ar FE 3T T dra<arer & 94T &< |

IqA 1 3 U & A« A oA faforfaa wRF w A e

o SISt F ATTTRAT, IAF TR AT ITANT T

THWAEH Fae &1 AT Aty atar Haew @ wifd & 2
& forg & 9T qEF AWdT, T TAAE A ard B gadr §
HAE I @A ATRAHIOT & SAarar et & |

Al THMEH Facd 1 ST #Xd a0 I Afd®
GIERHERIIEIER e

* JewE
® Facq HT AIAT
* o Al &1 geaeE

wewe (Handling) : &= <@ & Star =amas &0 g |
THAIH I HT FA q9 gedT AR XA F forg w9
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gfa<te 8T ©| Ay Faew ® faon aw@a ggHiE &
HIGAT AT GSAT TAT G A& HTAT AR

Feq &1 === (Skinning of cables)

Faed F Vo @@= & qu7, o @i g9+ &mEr JriRu|
Fig 1 & STATE TG FT JAIGLI 81 HLAT AT T (%6 A%
H IT FT JTH T 9T THAIH T & [T a6
W e 2

Fig 1

ELN132481

RIGHT METHOD

el Tl B A=A FIAT (Connecting of cable ends)
THHITAH Fael & JTATIAT T TR HIA T (7 HiSATAT
AT &

ELN132482

IYATHAT F A (o7 BT S qHhall &

AT AHTAA: T JUATEAT # ST & | Fifeh It srfrsodan
ATET el AT & forg gt 2| gaforg ITaTeEt # =99T S

qHg I8 gHfad &= & forw (Fig 4) & sqar fafeefa
THATIH IR & qHEIA & [y ST aeeH & o
ST & | AT ITETEAT AT A AT FT o7 Anfen | o
ferfa & (Fig 3) & SgA &1 ATHTIYA ST | v Jiar a1
¥ forg @feat &1 7 at Frear TRY, AT T ITAHT F AT
=TT FifE g7 aftkar & wiRa afa & Faor R @1 o
giar 2|

Fig 3

TERMINAL CONNECTOR

UNDER SIZE HOLE IN CONNECTOR

STRANDS CUT TO REDUCE SIZE

ELN132483

Fig 4

TERMINAL CONNECTOR

CORRECT SIZE HOLE IN
CONNECTOR

ELN132484

RIGHT METHOD

FAfREHT ATAFT ATSAT AT T | A A AT w2,
FA @ AT /T & T FW fAgA F gAY 7T A T_T ATAEF
e |

oo R stmw - AR @mem (Cable end termination - crimping tool)

SEEW 1 3 UG F A § o fwAforta w1 FA AT S
* SR A # ATTHRAT FTATAT

o faftrer R & st & HE S|

* 3 # et THEH FT THE TATT

* fga AR @i g Faw Rt & A w3 A fafdr qam |

I FEET % oy ST ITETEAT A STERT gATE W
FHareH T 3T foharT STTaT € | a+fY s ST AR srfafesar ye=
FIA & forg i AT A 36 T e =1fey fome o= ardiT
AT X Faed & T8 7 & a% |

A AT F FAeH T AN A qIIeF (gl 9 39 A=Al
IX =T AT & FHOT dhaedt tfay Ifowa g | srfafRes o &
FHTIT TR 7 I &7 qhe | & | FEUT ot St =retas a6t Afa s
AT faRaTiRa WRT ITE & T 9T & &9 #5339 Afh
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F S ITH & G W ATAT & ATAT a1 6l | AfSAT H1
et &t U efifma & gav efima as erst ot & oy &t awar
£ | frerd @ 5 7% # w%d © & el st fagent #t sifafies
A FEM AT Faeq T A TRIT AT 9 &0 26|

I % T (Types of Termination)

foFm @wr (Crimp Connection) : $7 Y1 & T | Aol
F OF o i 7 Jafe o Star &, 56 T= SR g
o ey fFar ST 21 (Fig 1) |

Fig 1

\ HANDLE

CRIMPING TOOL

ELN132491

TATAF T & Ao § her afiael &7 99 31X s awafaa
9 =fim e & gaew | gWT| (Fig 2 3 3)

—=—— APPROX. 1~2 MM.
—
—
CRIMPED PART - MARK BAND
OF THE LUG

__ ] W

CRIMP TERMINAL CONNECTION

INSERT TYPE ARROW TYPE R TYPE
VARIOUS KINDS OF CRIMP TERMINALS

wafiTe 9= &= (Insert screw setting) : =Ters 9 A
=T A o & % arer & fit= yafia fFFar stmar € (Fig 4)
% 918 99 F9 &{ar Srar &1

A

INSERT AND SCREW SETTING

Fig 2

1TO 2 MM.

ELN132492

ELN132493

ELN132494

T 92 o= o/ R =ers 3 (Screw on terminal with
loop/ring conductor) : 99 &TH % ATHTT & AT | ATH
& SAATAXIOT WRT | ek qT97 ArTadt oo § fAfda foram star
& EE TEId 997 B O H T3 ek w4 f3Ar star & (Fig 5)
T FT T ST U190 & Ateed & forg, smags & Saa afeat
el T AT |

< 0’0’6‘

RING MAKE-UP SCREW SETTING

ELN132495

Stafe e, @re (L) S (N) i gfH (E) effaa &t @ =i
aTehe it faeor & auy sea a9 fimea 1 It arffaatwor
STt ffRa &% g+ =Ry (Fig 6)

Fig 6

GREEN COLOUR
CABLE

BLACK COLOUR
CABLE

RED COLOUR
CABLE

TIGHTEN
SCREWS

3 CORE CABLE AJ

INSIDE VIEW OF A 3-PIN PLUG

CUT-BACK
INSULATION
CORRECTLY

CLAMP FIRMLY

ELN132496

et Faew Ft @R Fd G0 T e F I T61 &
AYATAT FEAT ATRT | ATA AT HF L HTAT/Aret 1 N 8 AT 77aT
&1 ATe aret fiet &1, e E & stieqr 9| us &9 o r &
o SHAA o= & Y goAT | T ' 2 |

ST MY ==« (Connections and terminals)
Iy A #1 d@%e g € af:

* FacH & U ATEH HHAT HIATA 2 |

* O & HHAT FIATd 2|

o ud i A Y T aF FeT 2|

* YN & TD Fed U T AAfed &t T |
* HER el AL 2|

*  FHae T STAT ITATET & Tawr farg T I+ &7 & sqrarrfa
TEr 2|

TS TF WIRA TR Yew {Fan Jmar & ot giefea #
€ IYIT & 3 e 2| (Fig 7)

Fig 7

ELN132197

RUBBER SHROUD FITTING ON CABLE
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A st Bk @w (Crimping and Crimping Tool)

T IRT 3T, el & AT & o 7 TR Fh 9ar adied
st St it fafyr g doe G s awar 21

ST AYh ST A o § FE(Ad Haed Bl hRET
Fed ¢ HeT Agis § UF S e e # 0F T
A ag A< Fae & sTaeiod B & o F3r g 2|

HHET TR & G Itad awed go (ffERTee) g 9t &
AT AT T F G FY I AT A AT @
gl

I & G TASH FTAF & G906 ad & d149 I(ad dg g
fereter aTTET S I SRR B weaT € gfea awd wfawy
YA 9T FBT FA G AT HitAa g |

& & (Crimping tools)

(Fig 1) ® wefita ffenT g 0.5 % 6 mm a% Faw e Fear
gl

Fig 1

ELN1324A1

HAND CRIMPING PLIERS

£foed Ft U3 FT g AT (AT AT & FaS TRE q=ford
BT THSd © AR &It & o a2 3q 2| fafirs e e
# gafad e o g o I T g @t ffem & fort
ST BIAT & ST & & At oo T & HULT 9T HT A=
FE AR AT (Fig 2) & SAGAR A% & gaal & aweh
@ |

Fig 2

INDENTATION

ELN1321A2

CORRECT EXECUTED CRIMPING

af zfifmer &1 frm s1fy e @ &t Sie &t uwhe #9 it @
foreT & atfa Suer &t o faRga avrd &7 wfaety 3= g | |
forfamT gt &1 =3 smawas 2 | (Fig 3) # U 3fua oy efima
wafita fFar @ 21

180 & 300mm & 9 ® i onr fhfenT <o Saerer 2|
e oo de # I © I & Artate fFafiT # aEgrw
®E ET AT AT S @ |

Fig 3

NO INSULATION
INSIDE THE BARREL

CRIMP IN THE
CENTRE OF THE
BARREL

1mm OF WIRE
PROTRUDING \
CRIMP LUG

TONGUE
A PROPERLY CRIMPED TERMINAL

ELN1324A3

26 & 10 SWG fae #+ atar UF 3 TSR F1 hEnT g
(Fig 4) & wefiia fEFar = 2|

Fig 4
JAWS MOVE
TOGETHER.

DIFFERENT HEAD

HEAD

JAWS ARE
DIFFERENT.

HOLES FOR
S,&S,

SQUEEZE HANDLES
TO CRIMP.

—

AFTER CRIMPING
SQUEEZE HANDLE
FURTHER TO RELEASE
THE TOOL.

ELN1321A4

PARTS OF CRIMPING TOOLS

S1 SR S2 & AT FF AAT AR FaS g AT qFht 2 |
faferr spfa st &1 we T g § FAT ST qFaT S | TGS A
agfa e (srfemmam) #t st & fraffRa eidt € (Fig 5) #
Fo T gve TEli| e ™ 2|

Fig 5
PLACE JAWS OF
CRIMPING PLIERS.

APPROX. 1 ~ 2 mm.

(o
g D

INDENT INDENT
CRIMPED SECTION

MARK BAND

INDENT

ELN1324A5

e (Safety)

3 TR & AT g %7 SO0 3 a0/ el & ©F T e
T AT Tat =ATled | F i 36 o 1 T a6 STSehAT
& srata efvee & qar a7 F 9wad (Fig 4) & SgER &<t &t
Sftee u¥ MY AfF e A Fe & ST AT qFAT 2 |
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A & www (Terminal types)

TF T A T T T GHT A AT IgA qrar B
ATIRFATAT TT ST AT Feaqqor 2 |

Fg:
* TN YEHR A AATAHR GieT ST, §F HEST FAS

o FfAF AT srafd ATHIT ST WieTE gL AT s
I o T & a9 & agEr

* YA fdae AT gIRT ATeF HWAT St FS (A AT F
ff ST T q* |

0% ST Feel AT AT AT 9T g7 A soqaw e
SATHTT S At SATHTT oY AT W a¥e ATHE AT ST ATHR
F AgER Y& ©T § IUTAN SHATAT AT 9% &I
ffeaa e | amat stix faa siftmaw amr efima & srar
Terat % forr wges fFem sar 2| ffee v oegfaten st
& ft T gid @ ¥ Sadt agaar & a9t (Fig 6) ¥ F©
IR S efiAe @ T 21 7 NSl AIarER HEst
Tl HrEeT 3Tle | T oY staree efimer stawee &
fordr aguT gem & o 7Y 2id € wafd wEeT SR weise
wEST A (fier) | stawaeed & ford 99 & gerd W & o
ATIYIHAT T ST |

Fig 3
DIRECTION OF CURRENT

1
L+

DC
SOURCE

LiT

CURRENT FLOW IN A CIRCUIT (DC)

RESISTANCE

ELN132133

T ot sepstet & www suenft i areentat
(Precautions for crimping tool application)

ST AT TA FF THAAT § T TS A8 SAIST FobeAT o107 T @era
g FFaT 2|

AT o § aRads T #X 99 1% & e # qfady e |

Hed T & gor 7 e T W FEveT & = qqw
gRadaefter 875 & ffEmr smr #t |

ffenT g # aRafda 7 &< soia 1% & T g #
gftafda 7 & |

afs g e B afad & 9t & ot 38 gia aed # |

fferT & 3o aag qF & siFss B9 &1 T gy
FedeY & Y W @ |

T sl & @ (Advantages of crimping termi-
nations)

1 UF IUYH E9 § IAET AT G S Arerwar A At
e § d8a¥ gr ¢ |
2 FH FWA H ST

3 OF o @GUAl & THT TR B Hiaell Bl o T GASTH &
AT & o oy ST & ar (e afser aeeww &
SATET AT gt &

4 fFfERr vt & oo fftaa =9 & o=t ydiorar &
STEYd BldT & SAfehe Hiee ¥ THTT & forg Ioia Taiorarsn
T ST gy 2|

5 =T # IO« FT FT I¥ Flee? & [O=ar adr & AX
HEUT A TRTT A AT 2| Al S deaT Iat
ATETT & TET GoAdt |

T SR At wfae &t gt a@q W s atew afdw (Current carrying capacity of
copper & aluminium cables - voltage grading)

IR 1 3 TS F O § o At w6 awA av g

o HIA T F FRLOM FN FAT FaATAT

o TRTY FTEAT F THR & ATUR X T&F &HAT & AFAR HiqeAt H1 T4 HLAT
o a AR AgftEm Faet § Sudsr a9t @ S WY ATE ST SE ST 989 AT S|
* AR qeT AH] FT THA AR A F T A HiqeAt 1 qR7 Tg7 ean [k s

o 3 T AW ATAHT & AT (AT FIATN

it w1 === (Selection of cables)

AT FE Had & f@A9T &= A g7 g2 awar FEfatad
aat a¥ fuifRa g 2|

o TTAH & THT (8T9)
. faRpATET % TwR
o FHEEC AT GA T | Hfad waTg
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o Tehdl AT A7 Sor oy

o FIEAT T TH-EH A7 Mwe dAfaR® a=r gea
o afRasft am™

o 9 H Hfaal b dEr

o Ry ¥ dGE (A dleedT qE@) IHIL qI@ H oF=(
T ST |

ST At 9¢ R Fed gU Hfaat & g i agd & a®
forer gtar €1

T TS | AT § AT am &1 fefat F swta ag
FHES FT AT FT T |

AT F THR & ATHR R Hiaat &1 gy fFeiw (Current
rating of cables based on type of protection)

el arelt fagaeifaa Hfaet w1, 9% smegd s sEft
% for, fReeae srTer & forg STl AT9 & S9N a19 &7 S
ATHAT FHEAT T2aT & ar T &9 & erfaweT e asdr 2|

gifert Sy PVC arelt &faet @1 s frate sifafsssar
frafr & form e stftaw =ers g & faifa T8
o srat afes Sa amT g off S sifea ey &Y frfaet &
vt ST & |

o Hfaet &1 arr et &t ofidat & st e st €1
o et o w1 stfas =T gRe wow Y e €

o Ffaet o fise sifRe amer gRear waw &7 E €
waﬁimamw(Coarse excess current protection)

3H YER # geEAT §, 7Ry # fuifa ate awr # 1.5 o
9¥ AR Hel & ftaw aRkuer geew sefora T@F #r S,
ST 38 a9 FEAT 2 |

T AAF TRT AT TG FAarelr gieear fFmgar €1

o WS St sifda fraf & 1.5 o stfer wfonT e @ 2|
* U AT AN 3T fASTAr TS A TG q8F A AL
e stfere e gRaw (Close excess current protection)

I TR & g § 9wy #1 fuifa aiw awr & 1.5 o
¥ AR Hel & WidY aRey gIer y=ned @6 St e
3AS FA1T FIAT & |

gfteat & wfe €

e ww fol # AT MY w& ot sifda fFuiw HRC &
catridge (T3t ¥ FERS 311F) F 1.5 o & srferw
T d TRl @ |

* JYFA AR Aifeed a7 TRaY faas®

o gRuy fFaiers st & fiene 9¥ y=ifera fu o= & forg
Fe fam o & o aftwyr # fFatRa @ g & 1.5 o &
arfers 7 2|

famett e, S aX™ g7 SIS T I FwA
AT fosteft g & forg srgwfar a7 &1 & i € o iR
FXd & o IoerieRr @ G2 & forg i T gEenst #t gen
% forw MCB waefEt st HRC U=eedl ®I= et 82
giteat & TfRaw § mfae fr sl

T & I A fRuif¥a @& (Rating factor with respect to
protection)

= AfF g gIET rewirable fuse unit (TTEAERAT T
RIS gAe) A aRwet F forg Ffaat &1 awr fuf daw 1 #
fea o €| 7y ae 1 | gl arer & g 7 Hfad =A%
A # g0 q8 F Gl &, T AMAF G GLEAT A
aRaat & forg, et # Fgd =T AW g7 SHAT &
0.81 % fAfe Iuri gTIRT UM FT& AT T AT & Fafw s
T AT g e aRkwt & fog A gy ewar &
1.2.3 & faufz U= & o T star 21

frforfad Seeeer ST gar &< &f ATt |

1.5 =f foeft ar Sfoer & a9y 989 &Har &t = 16
T (ar fAgiR)

AT FHfEeT & GTRT AqHAT TG T AAF G GI&AT F gIod
# e (frerfe o 0.81)

= QM AT x i o)
= 16 x0.81 = 13 tHH (amps)

e sfs ar g (e o 1.23)

= AT &Aar x faiR o
=16 x1.23=19.7 = 20 THH

e stfoeas a=T gean & forg g swar fafofaa g & of
ST H AT qhe(l &

w7 Afa® 9=y

gea fraiR e stfe=
= emgumar X Mg A

e frafT s
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A1

40°C & TRasft a9 9% ST 1 & 50mm? & ATar =TT T Ik AT AARTE Faed A THHHET & TEHA HO PVC Afea
Fafud arerat % ford o fgieor (IS 694 wRT 1 - 1964 3@) (Ta7 1firs o=y gRedm & aro Hfaer Suere 8)

qﬁﬁ;—q—ﬁ ARt ® AW AR @ FrEYE AT EfHT A YRR T
2 HIA THA FAT 3 Iyt 4 &
AC 3t DC oAt w1 AC
mm?2 wfe=it/=m mm a T A aar TR
| & "E Amps. Amps. Amps. Amps.
1 1/1.12 11 9 -
15 1/1.40 13 8 11 7
25 1/1.80 18 11 16 10
4 1/2.24 24 15 20 13
6 1/2.80 31 19 25 16
10 1/1.40 42 26 35 22
16 7/1.70 57 36 438 30
25 712.24 71 45 60 38
35 712.50 91 55 77 47
50 19/1.80 120 69 100 59

Fererteror 1ot % forg afash ama (Rating factor for ambient

temperature)

afRRasft a F fod faeior qE Faew #1 gy g
aftaeft ama & off Fae wwfaa gtar @ At a7 afe aRkash

AT 40°C & fer & af U & Taer & efea =y ez &
aa 2 ® o & frgior U & o ST ||

A 2
*. a3l ama °C 25 30 35 40 45 50 55 60 65
q. Faeq F forat
et Tqor
1 & AARTH T 1.09 1.06 1.03 | 1.00 0.97 0.94 0.82 0.67 0.46
TETOT oA
2 fepe s g 1.22 1.15 1.08 | 1.00 0.91 0.82 0.70 0.57 0.40
&7 oA
3 T SiRAt Ih 1.09 1.04 | 1.00 0.95 0.77 | 054 --
IR 1 &

50°C 9¥ 2.5mm? % THHAEH Faer &1 T iR Ja #3
TRTe TFa FAT AC & ST I AT anT TS § A8 ©

A FgAC A T |

TafRese : TARINEA (NSQF @R 5) - 3™ 1.3.24 - 1.3.26 & awifa R

TEI0T a7 AfAfRh 9T A0 @ gaferd 2.5 sq mm & fordr e
frgieor @ 1 & sgar 40°C W e #&a = 11

amps

Zaa 2 § 50°C ¥ fAeteor s = 0.94
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T AARET G T AT Fege H AR qiast arT 50°C @
& 2.5sq mm & &mer fAeieer = 11 x 0.94 = 10 amps

JETET 2

60°C 9¥ 4 sq mm e shelel T 4T (LT ST F¥ 5 g6
e FaT TR St HRC RIS 8T If8Ta & X S har St
el

™
eror e arfafRer amer wetor 2|
ad 1 & FgAT 4 Sq. mm &

ATaT et wer afafe g i

(I AT T ) 40°C =
ST 3 %E 9T SUANT | Ot
40°C 9 I+ AqREFT ST &I

20 amps

& forr ymer fgteor = 20x1.23/0.81
3 % YUTRT ® ITANT & = 30.37 amps
60°C T fAeieer qurE (2o 2 39) = 057
gaferd aid & 4sq mm & TF TRy
# St 60°C & wfRasft a @ fwe
Afafeeh o1 Teor ® @ oy fgiver = 30.37x0.57
= 17.31amps
= 9Hmr 17 amps

39 3 B A9 e FT &Ry fAeier R |
B AART HT AT H TSR AT & AW (Advantages

of stranded conductors over solid conductors)

% o<t TeE aftw 7= g § AEH F 6ol AR A T
YT F TIHhA H TATGAT FH ST & FAHT Te&dq T LTI
GIHAT & &7 T 2|

AT ATAHT & T AT TS §€ & ¢ T SAaw Fer awar
gtar 2|
¥ 3

BIS A/¥ 694 % SAFAR PVC & e 73 S aian A &
o e feator

AAF F AT a waE® | DC g iz
AT TR AT g AT THeA A
|AAEA mMm?2 @& [ mm F1 AC amps

0.50 16/0.20 4

0.75 24/0.20 7

1.00 32/0.20 11

1.50 48/0.20 14

2.50 80/0.20 19

4.00 128/0.20 26

2 T AL I AR F A oA

3| TAAH T I ATE

3@ T

FH T(AF gedr sfEre it gear

T M 3T =TT HH T ared el ATHRIT §
oAt # Iver ST

¥ St & fordr =T Faeq AT arer

TS GIRAT ZEHET & fort s

& Il |

ALIR ATAH H faga<ies & a9 98a¥ %S il 2 |

S ATEAT A EH F ST 3 ATAF HUF & FIL g€ qHA 8 |
ALIT ATAH | I g€ FH gt 2 |

St & S A% & FROT I HfAA H AT T YaATE BAv @
o deav fargavae favivand st sfiaw s €1

FTAET FE &F & & & (7 ASER H(AA & B9 ATAH Al
qAT W SATET &I FT q89 FLAT & |

Fiede AT i (Classification of voltage grading)
qees & A (Ha T &

1 7 dieest (L.V) aremRuE: 250V s& 0 & 250 dice |

2 T aledst (M.V) STETETE: 250V S& 650V & STETemor
250 & 650 ateT |

3 I= dlees (H.V) T&muE: 650V a@fea 33000V & atfars
ATHTOE: T (650 - 33000 Volts)

4 31f¥w I= dieest : @Y dieest 33000V & FAT AW & 39
FO A |
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A1

fafte =R % fea Few
T T IFR Fieear U HIIRS FE FIITANT FT IRTH @ B.I.S.
(mm?) &
A AR @I (wiring) aer 250/440, 1.5% 50 Fege § T/ATARE AT | 694 W |
1 PVC wfea 650/1100
a) AA-IATBIRA Thel FHIE
b) PVC srsstfad (sheathed) deT # "y | SnfirE AT
) T HS —do—- —do—- —do—-
ii) &me-fg wre —do— 159 16 iferd @ % fory e aTe &
iii) =me f§ ®te ECC qar 3®e | 250/440 1.5% 50 deT § u [t ae s
qfea ST g | ArfE St are
iV) gATEHIX 2, 39T 4 &S 650/1100V 1.5% 300 RO, o] Hag 9 STATEN | 694 W |
C) F-T=JIA THA FHIS 250/ 400 485 EEEEICI
AT U3 g 8 A%y afan 650/ 1100 694 st |, 1
d) PVC sr=stfea gt &, —do— —do—-
3 AT 4 ®iE T qfaT
e) T Ffed= (extrusion) —do—- 1.5 50 X AT &I 694 st |, |
fg Ater
2 et fagaefaa qur
TR = afed PVC
AresTRd
a) THA HIS T qdqT JATHT 250/ 440 1.5% 50 H AT #TIH 1596
JHA
b) ECC @1 g & ard —do—- 1.5% 10 —do— 1596
TS T (twin)
3 & e srestled gt amar
) TEHA S 250/ 440 1.5% 50
ii) 2, 3 qT 4 FS I 650 /1100 1.5 50
iii) 7 @ 3 %S ®re (ECC) | 250/440 709 625 AT eI aTdTa<or | 434 s |
64.5% 645 s q =
1.5% 16
1.5% 16
4 TRS sr=s1feq
) THEA HE e U SATATE qTY &I | 434 5 | NI
ii) 2, 34T 4 - FS JAFHR —do—- 1.5% 50 0.5% 50 =i ar¢ @&, AT & —do—-
iii) 7¥er =T 3 - wig @re (ECC)| —do —- 1.5% 625 ifew § qEEE g afeeT —do —-
64.5% 615 haed, forhe T T T
e) TRS sr=stfad T%=r 250/ 440 1.5% 16 & form aer adft Feaer
f) stfi Tt veew srsstfed 650/110 1.5% 16 (Training cable) —do—-
Q) Tt e sr=sTiea =y —do—
—do —-
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T T IFR Fieear U FITE FE FIART FT IH @ B.I.S.
(mm?) &
5 ®gHe Had
a) VIR fagaeifaa gax =g 250/ 440, 1.5% 50
sferter oy & wjfed ua 660 /1100
IT=TRA
b) PVC fagazifea PVC —do—- —do —- AT AT TAT A qTRLT 434 9T | 1l
sT=TTfad AT 3035 wr |
c) TTeiife fagaifea e —do— 3035 «m I
IfeRd a7 datoa
6 urfad Facq I=T WX
1.1kV e
1. PVC fagazifem PVC
ATSTRA Fael
a) sFatad [ Fafad
i) T FS 650/ 1100 1.5 % 1000 TH I H Farad heaed 1554
i) f& #s 650/ 1100 1.5 & 500 ST AL | et T @ A | WET-1/ 76
iii) - —do—- 1.5 & 400 AFAIA TIRT haed ITANT
iv) eI T SATET T (31%) —do—- 16 & 400 gid & | O srgeaEnn % fog
V) IR HE —do— 1.5% 50 GIELEIR IR ICCIE R
7 Fs fagaifea, &, 1.1 kV 6@ 625 [ A, I=T HIX, EXATH 692-73
rafifa, uha #ie, —do—- 6 & 625 g, e gaw qieed
EEEIC) & forw &t = 91g g% 693-1965
a) f& #ie Fafsa —do—- —do—- =1, Al e AT Hewd =
b) f= Tur @ &= Fafua —do—- —do—-
8 arfer faram gorm Ffere —do—- —do—-
fagaifea
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qe: 1 el Fig A ARl & JuiF T8 §, 9% g 1
2 ECC - q srfafss=ar e |
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