srewiea (Automotive)

s 1.4.37 & gt R

#*tw+ it (Mechanic Diesel) - @R v ot

zatRdr Rrai@ (Electricity principles)

IqAW @ T S F A # A fAwAfcrfad w1 FA A 2

* UF GIATY] FT qU HLAT
o faorelt 1 ot w2

o TAFLA TATE FT T FIAT
o HTFT FT JUA FLAT

* TWAEY F qUR FLAT

o SYefITerl T qUIA HIAT

o Rt #1 quiw w2

af¥== (Introduction):

faR[ sTot@et It 1 UF Wl @A & | Jfed JTHLT AT
Hf & T & fore faga st staws 2|

wfemer faga &t A o Fed ©, JafE R sEer § fRE
F wifas faga #=d 2|

for et & IgTEROT (Example of Electric current)

- w faga garg, St faga qwrg

wifew faga ¥ IeTEw (Example of static electricity)

T et g et aTel FHR T AT G 9Y IHE 8vEd &I
FEHT T | FHET FIRT HES & gHET H ATHUA FLAT

et Yt §¥=AT (Structure of matter)

faga #t vz & foU 89 9ed TR # HIEAT W AHIAT
sed 2| faga #1 'a qwrf & #ad aeAy g6 A9
(AT AT Wietw) & & | gt oerd 381 Heayt faga s &
a= ¢ aforg @+t aerat #r aggfas #e @ |

F1g off arg S I 9 & AR $T e S @ gard
FEATAT & |

F1g oY gars srfergew F (TTATY) & FAT AT @ e et &
HaH BIEN HS AT FT K A Fed & | 1 9@t F o7 q@fEa
FIA € | A UF BreT AT A7 AT © Foraa qur waref § ghar 1
T® TIATY & THEE AT IRT SIS AT § AreST 91 Gl
2| TTATY & FEH AXA AT H A FaA © |

T TF A A THR & FOF & a7 Sav & forar fagga &
T He €, F 8- Ferag, g A Fgi |

Se AT 2T A F A F Ed € M g A F
aTedt FATAT # Yol FA & g |

9] F HI=T (Atomic structure)
AR (The Nucleus)

AT ST HT A=A AW ST 2| 307 Mg A g & &
aeaT] H sS4t (Fig 1) § goriam o € |

Fig 1
NEUTRON

PROTON

MDN140111

NUCLEUS OF AN ATOM

9= (Protons)

SIer & T8 YATeH faR[d STaw StaT & | 9% o™ & e
1840 AT WY BT & ¥ a8 Ao & f&R 9w g 1
fosga oif¥F % a=1@ a1 EM- Y § W WRT 7ET ot 2 |

gawe™ (Electron)

TE TF Bl TRISHA AT ATNWF & TR AL FFeram & THFh
amar € (Fig 2 ® 3@) g9 9¥ qRes f&gq 9wt &ar 2|
TOAFET TETH & ST & 3 AT 9T ST & | Sterdr # Fer
FAFETAT HT TET & aLre et 2|

=1z (Neutron)

aAd § g @F W UF F07 S| q§ I qraw e © & aw
TEET AT W &7 07 € oY a9d &9 & IS 8 8

T TEAT & A TPa F o ofiw Aeeet A€t €
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Fig 2

% NEUTRON

AN /
@ PROTON
@ ELECTRON

At W (Energy shells)

T AT & F(FTaw % AR A TeAFE TF FT H e
gid €| FI9T UF AT AfF o & gui OYd AT 0
WY EaT 8| eI & awar &1 afufRgier @@ & st
FIFaad & A o K 8 9T 8T aare St
FutTaT % fEara & S A € | YA e 7 AfFAT gawera
#r gen fuffRa &dr 21 (Fig 3) & 3=l 9o &=\ X X 7=
sTferaw o & HEAT St $HH | Addl § F qEe T
T gl

MDN140112

Fig 3

4 —=— NUMBER DESIGNATION

“‘ MAX. 2 ELECTRONS

MAX. 8 ELECTRONS

NUCLEUS

MAX. 18 ELECTRONS

MAX. 32 ELECTRONS

N —=—— LETTER DESIGNATION

MDN140113

afe ok T m wewy) % for geiwETE i P deAT 7 € ar
TAF B H FAFgr A i aeadrgEs® qd H oA awar |
TIH & A0 ST TAE B T AJAA A Foagrd @l
srferaw e & 9w AT €| SeTe & forw uw ata & aeATy
" 29 ool &id € S T T AT TAF AA § SAFS T 7
e 9o 3 gATe entr| (Fig 4)

3 e Ut ey feE 13 wig € (Fig 5) &
FIAR A T B |

gaag™ faawor (Electron distribution)

TEATIEHT FT A AT AYA FEER 6 O AT Far &
Fr Frfemr = A S S o s

Fig 5

ALUMINIUM ATOM

MDN140115

Fig 4

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

*N' SHELL INCOMPLETE (1)

COPPER ATOM

MDN140114

F TLATY AT TEEAF ET F qATGF AT B © ITH IO WY
I A JAAT | U I FH ST & | F FH9r {oraT arar wi
quf &9 # W & & wEEtE = & fferr ad €1 s
ffera @ Fea & | F4 fforr a= 9 2 & s g@Ey dar &
THEMNE T & qIR0 T8 Fd 2 |

argent # fom sifveeife @@ € (Metals possess the

following characteristics)
* 7% IH fa=Id FTe® it § |

* ATET AW SPUAT IJTRIE H FOFEE UF T F qEY T
ALAAT | T ¢ Tt 2 |

* IE eI § AW F o AT 2|

qYATY] &7 qT&T HI dAH FIT FEAAT & AT T e
I FATEIE FEATd © | AfFAad & IS AAF g e &
FTIT AT ATARF FI | FAFE I AT &7 & A Aot
% FTLUT i FAFETT I ATHYVT el FH ST 8, FATTY JoA=T
IAFET & GIHAT & @A a7 ST FFdT & | AT FAT Ao
TAFEI & I F& & JIF F (AT AT & TE @A Forag
& ST 2 | o & avAr ©9 § 39 @A soagt # aidE
T | B Tl 9T &1 FBd & | 3Td: FAFTT HT TATE T HILHE
e & FEeTE o fiAe aF AT § | TeATRiRd ¥ ware
THLHF & THLEE B AT Hforad siar & |
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AT, e MY e (Conductors, insulators and
semi conductors)

=ra® (Conductors)

s T fomd eE @der goag st § Y faRa g
aTEd & AT BId & AAF FeA & |

TAAF TR H AP HENE dAST GA TH, & AT A
Toag & & | Sferd: Aed o=t staedT H g € | 39
T, e, R i e afe € |

e (Insulators)

Tery W Fo @A saage e © (af A €) o faga
YT H AT | Ta€ S § Y e & AUw wedd 8|

TR 3goey § TEEATG Gaea A 9, B AT a1
ToEET & | $9 " gWee} &ar, e, 9t v A, fee,
AYF, IO FHOST, BEAL AW, AIF TG+ TS TS ¢ |

Fef=e® (Semi conductors)

o1 oAt &t ATTRAT T WY, TS SN AHF & S FT ST
€ I8 TATAF Fed © | T TTAT A TS A AW FoAr §
ST 4 3AFEE Bl & |

& e sdETes gard, R g awe & fou sfusw
sfereter s ¥ ¢ | frforata e swfaa | @y std=mes
FT IJTANT AT FAFEIAE® HETEH! A IcqfeT o sr & | 97
statew, grfemey T austfod g T afe |

#ffr e S|+ wew (Earthing and its importance)

IR ¢ 3H S F 9 A A frafafad w1 #= avT e

o AT A TATHFAT FT T HIAT
o UTTEAT 3T ITHTOT T F HIIUM HT TAATT |

T #Y smawawar (Necessity of earthing)

faga aRuy & F97 Fed qw, efagaa & Fa9 qgdaqo
T gea aRE | gran frd 3us fou & 7€ afes aew
STt fasTelt & ST #a & 3% form o |

T W /ITHN & ST AT F2A1 & fF Froqer 7t &
A8 ITHLUT & AdE § FALATE Tef3aA & @Ar & o
aoTE & FeHT AR &F JFat & | A1y g Iosen § fF=me
FIA & TEXA € AW I8 ATaa 9 F o gL suww
s o ooy Reme @, e o affe gw o and
afRay #:t @ew # fow i e sy anfia 5w
b 3 % o oY 39 ave age T amnlt & @ w¥ar
2l

frga wfqeam &t sffir e &= Sfet F #i 7 g 2|
foreemr e
U AT
farete srraeaear sfet

forew sifeiT (System earthing)

affr S fga o & S aren gues @ gefid @ a€
ATHARTY TOTTEHT &1 geaT & forg smaws € o 9 fwew
stffr wed 2|

IR LI A IR | fawew afdiw & v 2|

ITFW AT (Equipment earthing)

T€ TF RN AT qad H49 TF @79 & O AT goagis &
forT fega ST % X 9T a8 angs gt W &
‘IIHLr AR gEfory w3 A o @ fF aw ghtewa = &
=UA FId J9T AT 97 AT STAHEE T a4, rat 3t 7t
F ded UF I3 & TefiEw yra Fe § | q@ i S g
B T8 FIAT ALY, TG LA ITHLUN (AT §, ATIH AT
FT AT FAY o]

foetw srawrs sttt (Special requirements earthing)

for at & fmmt & Q9 ¥ fog gfy ¥ S swwt &
FAe e ©fed T yae T Smar 1 IgTevr gffte
F st ey

O TiHAT ITHLON & forg el orf & e gedt §1 3
WAt & & ot gadt sl & smete g =R

st 7 fostelt & geam #xa & forg o1 wam e 2|
T % FRT/swwd (Reasons for earthing)

59 faega 3o el weft & st yanfea &t a9 aw arfawes 2|

AAAN & T & forg 5 focfioeft & Sarer & 9T &7 g9
FIGEIrERA
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fimf¥w (Shielding)

T &% a9 & FUT AT LA ITHL A & 39 Frafew
Fea &1 (Fig 1)

Fig 1 CORE
- / COPPER WIRE
' —

PVC INSULATER

SHIELDING ( STEEL WIRE ) PVC

MDN140331

IqgrTt (Uses)

 faga suEeen & forw aw erdfaSe |

o FFAl § qH AT A H AR Ao # forg g #wwar
2l

o Fdl & FifEE i F w7 F HY daedrenaT F fog
FEAT &

o #Ew # fRrfa I o, a9, T A FHT & Faar w5
gefara w3t €1

=1z« (Neutron)

UF I add § AU AT UF F S, AR fAgd qewr | wifw

=gt fga qeer @, gafo 3 aamget A ey s & oo

Fgd A T8l 2|
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srewiea (Automotive)

s 1.4.38 & gw=ite REa

#*tw+ it (Mechanic Diesel) - @R a v ot

stgr i@ (Ohm’s Law)

IqAW @ T S F A # A FAwAfcrfad & FA A 2

o TIH FT U FLAT

o Torma &1 auiw FAT

o TAFLIA TATE FT JUA FLAT
o TTAHT HT TUA FIAT

o AT T TUA FHIAT

o 37ef ATCTHT T qU FAT |

EMF 3T Pd #Y 33[a STsgmaeit Y qiRwmemg:

TF ITIh AT T ST AFEIAT T Hede (ATeld) & AT TA(ARA
FIAT & IW e feheae e €| 32 dieed | =07k Fed & |
3= faga qa9 v aieew oY F=d 1

TF EAA ST [AHa dieest og Jiex AT de<t 38 emf FBd
gl

59 UF TR faga 4 oF oW gfatd & wErfed et @ at
gfaty & T fRra fawame us qiee Fuar 21 p.d. F gfoy
F I F TF Al Fad & | AT H7 Aieee aleeH e & AT AT
& ST 2yl & AT | FAwe e &1 EMF/P avf 1V
& #%a far @ gl

for a2 (Current)

ST % SATE &1 (A U7 Fed € | gt 3 wefla7 & | o1
TF dlee UF ATel & TfA0y & [oar € 39 UF I Fud ¢ |
T A’ H Tk FEd €| BT TR € ey S dwinefay |
TAfIaT & M & g7 =7 § Fave AT 9|

wfa<ter (Resistance)

TE TF TSTS & A & A fASAA F qare 7 e Far € | ghwh
TS AT & | T Arereh T SRty Srad th TEiee gy aedt
£ ITW AF TF alee F N ad e 37 efdiqert 9% an]
3T Strar &, I8 uF AT Fed 2

faga aRay & afawy &t 7w & forg stierfie &1 =@ &3

g1 38 “Q" & Hohe 351 STTar & | a2 gh1E @ fhet sier oY A
T |

1K Q=10%ohms

1 Mega Q= 10° ohms

ETIeY WY § QAT § Fae ST AT AT o ATYfT 8t
a9 I FAde Tal FIAT AU |

Tt A1 fagd g ateesT, fagga ey e sfazty & o= o
fAfoaa deag €1

gt fria ®2ar @ (Ohm's Law states)
S U dteest & HY egarfas oY gfawy & faada v &
S & 9@ AT fAaw aar gtar 2|

arter s &t e e % forg 57 fearse< Beior & qemar off
ST FdT 21 (Fig 1)

Fig 1
V = VOLTAGE

V I=CURRENT
R =RESISTANCE

MDN140211

wfurder srfYrsafte SF forat smd, qer eitew 1 fRaw @ -
aﬁ?c‘rc—r(V)

we (R) = -
e (R)

Fig 2

I R//? T R COVERED READS:
s R= ¥

MDN 140212

\Y/
or I=—
R

FETH AHIHIW & & § [Aafd Far 9 a&ar &
e (V)

gfaty (R) =
, g (1)
(Refer Fig 2)

3qETIT

Fig 3 & gurtar mar afRwy § faat e emer ware gtar & 2
fear

e (V) = 1.5volts
e (R) = 1 kohm
= 1000 ohms.
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Fig 3 o
—
@
5
AT TR
Current(l)
AT &
I= X
R
&
=15V _0015amp
1000 ohms
I
qf¥Ty § %9 0.0015 A
qT

gy & #¥e € 1.5 fafoefEe (mA).

(1000 milliamps = 1 ampere)
forgge wifvw (Electrical power) (Fig 4)
et fomga afRowr & S 3w @ faga ot =mA=Ra st =1
39 forga wifvr #ed €1
e U TR F Fieest AT ST & | oy % et g fy d=or
FoFgat & e o & & oA & | W B & w5
Te & Freg amer afwer & smde Aedt 2 | 3 A9 § geEg

F Jarfed & # U 7U 37 & & faga wfe w=r Swr |
From Fig 4.

Fig 4
R
X__ = A A AN v
|1 iy
| Co\l
\ <
Z
Q
=
vV = P.D. across xy in colts,
I = Currentinamps.
R = resistance between xy in

t = time in sec for which current flows.

The total charge flows in t secs is Q = | X T coulombs

work work

@ @ aRET % AW Pd, V = =

“charge Q
~.Work = VQ.
=VIt( Q=1IT).

Workdone B Vit
time t

o wRE P =

W = VI joules/secs. (or)
watts.

faga wifte &t "7 & forg (Wattmeter) &1 ST foam strar
gl

Electrical power in watts = Voltage in volts X current in
ampere

fmfor &= & faga wite &t 3 fatare (KW) @i & are
(MW) & gar 2|

1 KW = 1000 watts(or) 10°watts

1 MW = 1000000 watts (or) 10®watts

fomra i (Electrical Energy): (E)
faga oife & fvg T 32 w0 # g I F=T 9 2|

Electrical Energy = Electrical power X time
=VIXt =VIT

i.e.faega wite fom s % feft 7o & yanfed &t 2 | o
IS F T H AT A | g Ft & Ao F forg F=it
HreT T ITANT G e 2 | B =1t E & 3o S 2|

famga St #1 g37E faega wifve 37 2rd e aug ¢ fie
FIAT|

(a) afe oifee a1e & & oY wwe dehe & & at gy Soff # gwEat
ITe - Hhe M (watt-sec) |

i.e.Electrical energy in watt - secs. = Power in watts Time
In secs.

(b) &fE orfes are & @ % Tue wat & € A g St 1 g
are =@e g |

i.e.Electrical energy in watt - hours = power in watts time
in hours

(c) a3 farsTett foetiaTe # & (10 watts (or)1000 watts) i< @@=
Het § € ar faga ot #t 3% fFar are kilowatt - hour
(Kwh) gt |

i.e.Electrical energy in kwh = power in kilowatt time in
hours

Fae ¥ fagqa oot #t faettare wet & AT Sar & (KWh) |

IUHITH BTN ITHT 31 T2 F5 Oz St & e a2 fooreft &

faet ame ot @ | fage St % AIKWh it &rmas ™ &t (B.O.T.)

THTS AT HAA 1 59T% 1Ad 1KWh = 1 gfe & &7 § #1112 |
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S T IUNTHT 7 75 units fastelt &7 @ fBFar & at ot
g A S arelt faRga St &1 wa| 75 KWh gtar 21

IR gAfagad athe 100 watts (A1) 1Kw fastedt &t srqf 1 69¢
& forg &Y STt & At e == & w8 faga o= kilowatt-hour
(1KWH) =T 1 electrical unit (Or) 1 &t &1

1Kwh =1 Unit = power in watts time in sece
= Watts, secs (or) joules.

= 1000 60 60 joules

= 36 105 joules (or) watt-sec.
4.186 joules (or)

4186 joules.

860009.557

= 860000 calories =860 10°
calories

1 calorie =
1 kilo calorie =

1kwh = calories =

= 860 kilo calories.
s kwh= 860 Kcal.

A C &¥ D C #Hiez® &t qgam=e1

AC &% DC #Htezd & i adis & J89mq &:

1 SHd/Ehd B S Il ST &

a THEREE FiE

b wemadt ¥

2 TECAHT § 9T AT HHE{ET B 3@HY

a X A § FHATHT UF A7 &, a9 98 D C #ex 2|

b N I | FHiHA HFa &, YH § AR Ad A ag a8 A.C.
Hrex 2|

3 e o &t EHT

a dCHiex# efima + 3w —fufea fag o & " efime
(+) T TT & € 30T AHRTAF S(HeA (=) FeAT T H €|
b A.C. e # efiwa & wrfdr 78 31T 7 Fig Fh 7L |

(iii) far=ger amen -
I =V/R
=P/V

= JP/R
(iv) ateesT
(V)=I R
=P/I

- R

AT FieasT, 91T, TfArer 7 9rfvh &7 9ar 3w & fA9w i< orfe
& o & deie & oo S s 21 (Fig 5)

Fig 5
PIRE WHEEL

I'= CURRENT IN AMPERES
E =VOLTAGE IN VOLTS

R = RESISTANCE IN OHMS
P = POWER IN WATTS

©
N2 E 5
3
OHM'S LAW WATT'S LAW z
=
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seitea (Automotive)

v 1.4.39 & =it R

#*fw+ fiwiet (Mechanic Diesel) - zaf®=wa (v T~

JTE THR & gefag® dex (Basic types of electrical meters)

o gy § TRl & ST T qUH FIAT

o qERAT JARE § Afety gt w1 qUiE FLAT
* FFET F TWATA & T { TATT

o TEIET 1 @A FH FLA & TE WL FLAT
o TF TNCHIET F FAT FT q0 FLAT

o FieHIET F T & TV H T@qTT

* FeHEY F @A F TR R @0

* JEFIEY & FAFMA FT T FIAT

o T F TIIAT T

o IET HEX F T@IEE FT U FIAT

o HET N TGATA FT U FIAT

o T faerelt afvay & R § qamn

o go foorelt aay & R & qamn

+ @ foage aRaw & IR & s

o e auy 3T g oy & qR Al

q 918 & o | oy fAeforfaa & s @i g

farstett afRorer e St A 1 a1 Fea & forg i s
% WY ITANT X & | ATSIUIaTEa | A1+ 37 M7 e & Io=w
FXd 2

— TEfeX

— Jreediex

— fEnfex

uwieY (Ammeter) (Fig 1)

wafiex &t aTed &1 49 a3 are ¥ fhe #T|

Fig.1 ® Fofam o a8 a9y # His § J7 ger 2|

Fig 1

N

N

Lo

AMMETER

TRHeT F1 7= (Uses of ammeter)

sfiex & TRTT # St faga 9T YT et 8 F AT & forg
ST FXA 2 |
TE WX & AT T # ST goAT 2 |

aedy fohe a7 & =1ot 8 Wi & a1 feu=rst et Wi & SHET a7 #T
Tohd A & forg g8t geHTer e strar 1

MDN 140311

192

FgwTe (Care)

3wy § TEEY ® AHEAL § 79 et

e § ‘47 A - e A q@me T wY

Alerwtarga ATRAT T § DC HieT &1 T &% |
FR{TET HT IFHT ATTHAF I7 T T HY AT AT Fe |
FeeHeT (Voltmeter)

FreeHTeT (2) & fa diees it 749 | 7% aTed § =l w9
& fhe 7€t @, @t otet oft srrawas etar @ gewrer & siar
g | sffermtarga % fog DC ateedfte ST #3d &1

FweHeT F IaANT (Uses of a voltmeter)

afthe & #12 o g § aiees # A= F ol
UF qay #  diedsr M &t 999 & gl
eI #T BT F FAF FA F (U

g (Care)

AARF I & AJAR dfeeAley & 99 F |
safler & @iRksr # Aa =Tl

AgeT (Ohmmeter) (Fig 2)

TRTHTeR &7 YEwed Hiew off #ed 2|

IE qred ®§ =t w9 & fe 72 etar €, dAfa et off smaws
gHaT & 3T T Smar 21



Fig 2
OHMMETER

A

o

LOAD REMOVED
FROM CIRCUIT
FOR TESTING

l—llllllllllll A

OHMMETER

|||—

MDN 140312

AW I AT FATAT AT A6 TN 2 | fig & Fortar 74 ste Sy
fearza/afhe fomat siariier & =% #3a &, I8 fasteft it smgfd
F Fre faar smar @ arfF sfgnfies # e T 5w |

sfa<ter &7 3@TE & ohm

Higrie &1 5@t (Uses of ohmmeter)
Ararfiex #T T Fa &

— HeFeY & gfawry &t AT & forg

- WX & gfay & g F fom

— U fiee Feforat #t fAdawar &t = #a3 & forg
F@uTe (Care)

o1 TRw § AR # A ST

ARTHIEY &1 TF Fe1 & ffTell A - TR Fae T |
Hiedl #1 W@¥@E (Maintenance of meters)

TG & AT HIeT Hl THATAT |

ST A IUANT § & dT 3% FAFET B FA & @ |

fAafde v & &t e &1 =901 F3 | 38 918 Hed i 37T e
H ¥t |

foe af$e (Electrical circuits)

g fastetr afke (Simple Electrical circuits)
(Fig 3)

q faselt @fte uw gof e @ fed e g B
TAT A F GRT ST & yarRd gdl & aur 9 & am
varfea gidt & faselt aRay & f &idr 21

- Aed &@q (1)

- FEe dr (FEwe) (2)
- & (T ar AR (3)
- fEmoa)

Fig 3 s

LOAD OR RESISTANCE

CONDUCTOR

o

+

\

SOURCE OF ELECTRICAL ENERGY

\%
1
'l

MDN140313

ge1 Af%e (Open circuit) (Fig 4)

AU Tfhe ¥ oFa Sfade &1 aw@sar &1 S |fde
sferpae g9 ouw faw ¥ o © zafau affe & #ie
yarfed @€l & gl

Fig 4

o\o

| — A

MDN 140314

e afde (Short circuit)

e Afdhe ST SN a9 UF & Afche % AT UH A &l
Td Bl A B F A H T =TT e a¥ off o
Affe gar &1 9 e 9 gar & i < amn w1l
Tarfed & AHdT § Y |@a U & dar ¢

qHIaE ke (Parallel circuit) (Fig 5)

zq gfhe & I A7 ATAF A€ 84 &1 IIF AlS &7 AT
9T ¥ ST g J19 a6 oar 2|

Fig 5

0
— —

1 1

=&
&

+
o

MDN140315

Iq18L0l (example)

A Tfhe H TTATZS & UF SISl &1 A 37 dHaC |
qER fFar SaT ¥ 99 UF @ & @9d g 9% A
g gWIEd T8 sdrT YdF die QU G diwes g
FAr 2l

o # Aaee & gfisaq &1 faga gl

AR : AFkfawe ot (NSQF w2- 4) - 3w 1.4.39 & gwta Regia 193



1 1 1 1
_ = — — 4 —
R R, R, R,
EE
| = <
R = Ruade Moea
R, R, R, = YF AT H AT

@ afke (Series circuit) (Fig 6)

0 gfhe § U &1 oS ST € Y Tdls 1 UF & el
Tl H UF 9T T S FE F YA H FAMI 2| T
g @it W & &t g% UF WA # afae F sfEw wafked
B Sl g1 I HE AN @G B F@T & df dfhe e
AT & TAT FE F YA &F AT 2|

Ww (o) = drew (@)

FE (ATE)
aleest (A7
v ) =
qees (V) = Fie (AR) x WA (AW)

IHWT F TR (TYPES OF RESISTANCE)

IR F AN A F AEN 9T Al Hifemw 67 39
g far w2

fo IR™ET (Low resistance)
W TF ARH SR I8E A

TR AEAMAT AR o mH Hex

Tey I (Medium resistance)

= : UH W ¥ IO ST TF A 1,00,000 AEH
GED

SYANT : Few, glex, i, @k

A (Multimeter)

39 IAET (High resistance)

™~ :1,00,000 HEH (100 & HAEHA) & FIT
EERIU SR 15

TR & s # Sugw wfawt (Electrical symbols
used in a wiring diagram) (Fig 6):

sfermtfea afde 1 a@fer sanm § fFa 81 31 gammt
& faett & samn sar 2| ffaa uH Fe ar 9 © R
gt ®7 § fafie deansl SaEst 7 duEEr 2

Fig 6
_—||||||+_

BATTERY

L 4 O 0O

EARTH/GROUND MOTOR

DC AC
- ©- —s

——o—
GENERATOR HEAVY DUTY SWITCHES SWITCH
1 7 —
RESISTANCE RHEOSTAT COIL (WITHOUT CORE)
A =] _— —
A~
COIL WITH CORE INDUCTION COIL SPARK GAP
+ = 4+,
——
= ? —= - ——

CONTACT BREAKER POINT CONDENSER

+

FUSE WIRE CROSSED

_®_

RECTIFIER (DIODE)

+

WIRE JOINT

_®_

MDN140316

BULB (LAMP) AMMETER VOLTMETER

IR : 3H NS & o # o ffortaa w1 e ate e

o AR foa® #1 F R SaEn

o AR F A (Te) & TR § qHATT

o Y F § T AAESE & TR § THATT
o fcfieq Aniier & v qamT

s AT F AT F TR | Fa@r0

o AEHIET ITANT FIQA THA TLAT AT qTAT ATALTHAT & TR A/ Faqrv |
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UF AedidieY UF At @ Sad uw unfiew, aieedfier v
sarfieT #t we: gy, diees s ufa<tas @ 717 & forg
aTfaer foam ST €1 5 Ieane® 56 VOM Hiex a=d € s
zq WY it gice, New MY et wafiex s oft Suemr fFar
ST THAT 8| AT g Al & fow a#fiw o Arsonval
(PMMC) gadie &7 s@ame &ear & | a8 Hrex fafwm = &
qTET |, ATARE Afhe FT TEA THAT & AT(H a8 T HF
AeeHley, TR Y SareY § a8d g% W@ &7 T &
T e & |

i ATYR AedrH ey forad fAferr wes 2|

i affxr ix fferr ges € sowgrem anfier #| &
TAFLIH AR AT, TATANT THY AT ofiead s &1 &
GETIEA

FE ATV THY HeaTH 12X B 20km Hagasfiaar sfa aiee &1,
TeeHIe A1 § Afeh goragi«® Ferdiex & 5& 10 megohms,
T AARF Iy T 8, FaHd diees I W e [y
fam|

FE IAEH & Sared T g fAfvw T A Ay
AR § e €, 8¢ oA Aied gAY & faferr gtar & gad &
T glaereit & sgaEw| a7 '+ Atetwand & oy aggEr
STHT & | ZHHT TS IFHIA AT TEN T & I H3 A7 dh
AR HTH § ATTAT

HeT & ia¥ TRIBET TW F T & qIfF 78 7R 9
afkwr # AC &t DC # a5 |
ARHIET & AT (Parts of a multimeter)

Fig 1 ® fe@mam T S8 uF ATaE A e § 3 J&T1 | A1
IBRELEACEA

Fig 1
| — SCALE
POINTER —| A\/
}@\ —— MIRROR
| ZERO ADJUSTING SCREW
| ZEROOHM
POLARITY i
SELECTION ADJUSTING KNOB
SWITCH [T~ RANGE AND FUNCTION
SELECTION SWITCH
COMMON © S
TERMINAL " MEASURING TERMINAL 8
MULTIMETER 3
=
Fgia® (Controls)

T 799 = & gy Wi #t v &g, atest a1 gfady
IS | g F¥AT A1 | Fig 2, ® &= &t DC, # 25 dice 9% #¢
faram €1

Fig2

1000 OFF 1000
0

DC VOLTS ACVOLTS

MDN 140322

FUNCTION AND RANGE SWITCH

ARHIEY #1 & (Scale of multimeter)
e % forg stemt @her e faReT T e

- gfadg

- wfaxre gfRoy

frga =Y e & @ F1 guw quiEa Far wr @
(Fig 3)

gt 719 & forg dwm A W | foad g v T (o)
& d= (e qu siavd ™ B a9 €, 9 o g &
FHel HT A AT AT I 2 | a9 (A O o A €1 3 9%
I F AT Thel T HEAT 8T 2|

Fig 3

MDN140323

I AT (Zero adjustment)

S FEAEdr fera gfoety @ § § o) ofiew g € g9
AT F AT MY fRra & S o d Sfa<rer &7 Hohd FeAT & | T
e & oTe Fd &, AT gAF TH Sl & ITQ 1SS &, 8 qA
gfereter O¥ @6 Far 2|

I AW FHE gE 1 39 @ fF dmae e #i e
F A faorelt &1 aamEifoa F arfe 9 i e & a9 @5,
T 3Tt | st dedl aies § I g & HL0 TRAAT
FTqTE XA & forg s Fed |
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Tuw ¥ (Multiple range)

T e &1 YT U & wftes St sem w3 & o wwa
g | arfx Rfswda & ag B¢ & d%< agd 98 719 & 717 8% |
Te® At % forg fafe 7@ & Ty =1 eia €1 3= oW
e & forw de I™mET Fear & aur a= g G of
SOl % FF Shet I & TLET AT & | 3fiey 9T Jieediey &
T AftrEt & afdw & e s g1 siwfer & & it
HIIT &7 IO FT JFET F dHfow qorE & T e 2|

TE IS 7@ F AT AR HIET gAY F1d | d<
AT 8, a9 ARHIEY F qR9Y & TE SieAr & A

feshiesr afifie® (Digital multimeter) (DMM)

fesfreer aedidieT & diex darem Sifsrea e arse & sfaenfiq
foraT o 2| 7' seEEE FgeieT § STAN gy 4% e &
A | (Fig 4) festies aedifiex &7 siiafRs avargedy fRsftea
gaiag Afdhe & a9T T & | TATANT Ao idieY & s, festiea
A HeT § e dver ferfmr syae & | |rdt ar=m & =9 e
% e fag a% et feer mam €| sta A A e
AT & a9 AT &t + or - e S g # FE avw
Tefia f3Far T @, 39 9 dve @ Je9md €|

aRay &1 fage watE o A )

Fig 4
DIGITAL READ-OUT  —— FUNCTION SWITCH

[ 7

RANGE SWITCH
TERMINALS

DIGITAL MULTIMETER

MDN 140324
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