ot (Electrical)
gawnEa (Electrician) - DC swvex

v 3.1.115 & 3.1.116 & mw=ifea R

DC i< - fmm - Wt - s-www - EMF @+t (DC generator - principle - parts -

types - function - e.m.f. equation)

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

o gHA AT fage Aefie &Y ATERT e 1 aviE F#AT
« DC SR & e #1 sreags &=
- R F fFrge g e & et w1 I w9 A

. Tifa® 9RA EMF & Saare &t fafyr saa oo siw Ren &1 sadiaeor #3377 |
« U% DC JAYeY &% W &7 qUF FTA A T IAF TH1AT ®f qq9 |
. faftrsr g & SAdet AR S ofiee Rt #1 atteeor e srrfererior w41 &

. FTHER ROy % IR MY TEH qEY I AT FIAT

« EMF S {1&30T STa FTAT AT DC FA¥eT | dAteest &Y TOTAT HeaT
. fafve s & aEfn & | gus w9 & SAfm DC Aey & IR # ARAT F7 |

TR et e Aefie &t AT staeem (General concept

rotating electrical machine)

o aTeh Tl & 7 AT T & - e A e | g ar R
et ot 3t w2 § - DC #w AC wofi | g wefier
HTETAY T &id € | DC Aefie § ®ReX #7 34 e & &7 &
Y WX &7 TINT A & &9 | giar &, Jafh AC wofia &
zae faodia gtar & | i Risie sex a1 fiswe Jtex wearar
2 | ST [IeT 1 T &1 AC HIfiF &, ST @I ord &idr €,
foras ®ew # AC aieest 4 ATt & Y e Ft dars a8 af
STt & | DC 7efie =% Rt wefiei & e edwm Iafoe giar
gl

F e (Generation) : U Igd SAYeY UHT WO & S
AR oIt B YA oAt § TRATA FEAT

sMeY F1 R (Principle of the Generator): 3 31t
Radw #t glrammes w3 & ol aer s & faga g
ot foermt & fer W aE #a 2|

BRTR ¥ AYA TF 90T F 7w (Faraday’s Laws of Elec-
tromagnetic Induction): a1 f=w &

wge oW & SgAR (The first law states) :

e fraw (First Law) : &9 B =mers sromam oo &
T § TRaAT gidT & df emf I &HAr |

zav fem (Second Law) : 39 9&® 9Ra emf &1 afHTor
TR AT & qREas g€ 9¥ e gtar 21
T TfEdT de
eo qr —
qRadw & o foram T TwT dt

emf % W& (Types of emf): 3= & gl & A emf
FT SR ATAHAT THHT Hies H1 ATAeT T 312 U for
ITAF | BeAdd HTAT & TRAAT ZIRT & FqheT 2|

nifast #Ra emf (Dynamically induced emf): #f3 SR
emf @R g=a™ s # Fig 1a & QAR T@® #f T &
FTLT & AT Fig 1b & ATAR UF BT I1ei® § graaid Hies
& wfq &Y Fewr & at IR emf & wfast IRT emf Faa €1

Fig 1a & 1b % AR FAT TH0N | aa @™ emf # IRa
FA & ford arers &7 Fredt € 3T emf @Y Iuferfa & g2 &
frgor TeaAfieT "G & g U # ST gt 2 | 37
& 91T DC d¥ AC FReX & Idre § & smar 21

Fig 1

MAGNET STATIONARY.

CONDUCTOR MOVED DOWN CONDUCTOR MOVED UP
(a)

CONDUCTOR STATIONARY.

MAGNET MOVED UP MAGNET MOVED DOWN

ELN3111511

(b)

e af¥a emf (Statically induced emf): a3 = mers &
AR WAT H TRadd & H10 Fig 2 % A emf 9Ra star
g af 3a IRa emf #t @ifas 3R emf F=2d 2| Fig 2 ¥ wefia
FAIA 1 T 2 F1 @l 96 FA & AR IF T #E aga
T TEY &

Fig 2 % ga & UF de<t (DC) ATIAT FT ITAT et 1 5
gar & at few S & dT WX gow & "9T T &7 7 emf
TRa giar 2| afe e it @l &7 8@ &9 a1 @ & s ar

1



Fig 2
COIL1 COIL2

AC
SOURCE

o

AS AN ALTERNATIVE USE OF THE AC SOURCE
(AFTER REMOVING BATTERY AND SWITCH)

FAEA 1 § FoAaw R AT I SO AR A=A a1 | Hg
emf SR & &R | emf Faer 3 f&rfa & & sRa e st
F3 3T Wiod a9 F=Ea 1 § DC aRuy § fore g wee
# qfad= gtar 2|

T Fedt AR T & ger # @A 1 # Fig 2 F JgAw
TF AC agfed & SfreT &I aar ¢ | 9 fafa § 7w 2 §
A=Y emf kA g0, Saas F=@Ee 1 AC i & awfd
TEdr 2| St FEdl § IAEdt R waad 3o Fed §
MY FEA 2 | SAedr | 38 g &7 9= grawri §
STaT 2

ELN3111512

nifast 9@ emf #1 I@Ew (Production of dynamically
induced emf): TTe® JTa A TEHT FeAFH F FledT © IqH
uF Tfast ¥R emf I &A1 & T8 emf =Te® TR9T & a7
i 9 9 #¥e varfed #ar 2|

i 3RA emf Iamew & o fe sTTaworsaT &t @
. gEEE EE (magnetic field)
+ 9T (conductor)

ATAF AT FEHEA Flee & a= AT T |

Ife =Tereh Wies & |1 TAfATR aw V' & wfq w<ar & ar afea
emf E' -
E = BLV Sin6 e

STet

B = 2&aT § HWT TAT T Fadd T

L = wied & diee § 9160® &7 THEFET T

V = i X 9% % i m/sec ® TafaE AT
0 = @ FV 5 W Ta% FEHT B & Fredr 2|

Fig 3a # 3@ foras A & | 91eis Fraid qial & d19 JTHE &
fRiar # @ 2| 37 faviw svex & o Fig 3a & BLV &
a1 100V 2|

zaferd =Ter® A T emf 3@ Fear @

Fig 3
‘477 DIRECTION OF FIELD

+ D
\ a0 B
0
° 1@ A E\225° 270° 330° /360°
b

o0|30° 90° 135"/ 1

180°

H

(b)

ELN3111513

PRODUCTION OF THE SINEWAVE

= BLVsin® @ 9=0 0T sin0=0
= 100 x 0 = zero.

emfinducedin

a1 B ® 9Ra emf = BLV sin 30°
= 100x0.50
= 50 Volts

emfinducedin

Tre® C ® 9Ra emf = BLV sin 90°
= 100x1
= 100 Volts

emfinducedin

Tt D & 9@ emf = BLV sin 135°
= BLV sin 45°
= 100x0.707
= 70.7Volts

emfinducedin

1% E # 3T emf

BLV sin 180°
= sin180°=0
100x0

=0
T TR IR # o= ATt # g Rty F 7% 3Ra emf
T TOET FT AT Gt 2 | AT 3T AT B TH JTH IX b fHAT
T a5 AT § ART emf # sin d@T &1 afawT =wn
FOM| G 0 a0ET T Hiee & N #X S gat & §fi=
it e st 2|

Fig 3b # 37 fafyr & 9@ emf a0 &7 & w@m@d! Hfa &
Bl & HY FFALET §T 37 TAGd! Fe F e FE § 0F
DC SM¥ex g1 9Radid f&ar st 2|

AR & I 21 F f=w (Fleming’s right hand rule):
3 Ao gy wifast SRa emf &t o &1 srfwfreri=or G s
FEHAT 2| IR BTT &F S, ASAT A W SET F RET
FHH X Fig 4 & JJER 39 IG6R @ & qoi+l wotad &

2 TAfRwd : TARIREA (NSQF X - 5) = st 3.1.115 & 3.1.116 & wwifee Rrgia



Fig 4
MOTION OF THE CONDUCTOR
*
DIRECTION OF
MAGNETIC FLUX
e
$
DIRECTION OF CURRENT -
5
FLEMINGS RIGHT HAND RULE ;
2
Fig 5
DIRECTION OF ROTATION
-
s 2 ! N

(a)
CONVENTIONAL
DIRECTION OF
CURRENT

@ CURRENT TOWARDS
THE OBSERVER

CURRENT AWAY @
FROM THE OBSERVER

(b)
DIRECTION OF THE INDUCED CURRENT

ELN3111515

fewrr & sfyper =e® Wi # o # & ar wer SRt gRA emf
#1 fur srafa Serh AT 7T AT SaTh § T T &b HAT|

FoIT X f Fig 5a % AT Ia<r A Feqoiy et & &=
TF AT ATHTEAT Q9T & Ifd #¥ &7 2|

FATET & e BT F o F 9gE 87 7 gtar § % =Jew
1 IO T F AT FAT A AT A FAT & A Teqw A
AT uF emf ¥R gtar & o fawg e g d@%fas B star
g, 3 ATas 2 S gfaror qter & s A A ST Tfq war
2 7% 947% & ¥ UF emf IRa Far & o o7 e & w@%faa
faam strar 21

Fig 5b # #¥e fewm #t X farg gy dfaa famm mar 21 fag
foe @i & e T & e & fom 9w A o wefia
FAT ¢ AR o7 foe dX F g B # =i #war & &t
SEF & g A Qe A 2

DC S=eX & 9 (Parts of DC generator)

Fig 6 & STgaX U# DC SW¥eX | e stmavas wiT &t &
1 % AT Al

2 oies Ter S ot g9 (Figs 8,9 & 10)

3 Wi FIEA AT Hiee arsfe (Fig 11)
4 AHET FHY

5 =Y qEfE srar STHEY araw

6 FHeT

7 oS

8 faafr sfw sf@ wfeeat

9 u¥ & o arg fheex

10 smwe

A Tl I ATHAY HIT AT THeAt & S TIT AT qAqT A=A

FT gEaE TRIT [ Fed S| FafE ey T B
FAIA FFICCT AT F9 agad aRad [T F3d 2|

T (Yoke): aTET W 3TET Al &T TASH f¥e F2ar & T
7% qdl & ford At TR 9eW FRar € ST T WA &
fordr TeTe STTaXoT SUee FRTAT © ST % Fig 6 ® wefsta e
T 2, gAY AT AT § TEHE qfad F Q0 W v 2|

MAIN POLE

INTER POLE

PARTS OF A DC MACHINE

ELN3111516

B¢ T | T8 WX & ol § 7 JoF JoF feieor gtar
T A% TAF AR § A TA & Al S WA § T TS
e AT A3 WA ST H Ay St € A ftor
drygfE fafyr & 0% demaR @ W & w9 # AR AR

TR : TRRREA (NSQF ®X - 5) - w3 3.1.115 & 3.1.116 & wwferm R 3



afeeta a1 Tee Y & fFART I ITH ae Y 3d & I N
T TATE T & dee FY 3T sa & S & Fig 7 # wefia
far T € | YR F A% § I T gedr HiY I
qETEET gl 2|

Fig 7

LIFTING EYE

ELN3111517

9w FIY #R 9 9 (Poles cores and pole shoes) (Fig 8):
oS TE T FIT AT Tt o1 & AR Shet & oier 57 3t &
FA 2 | (i). 378 TGN & GHIF ©9 & T fawaria gtar
& I 3HT q2T JYIT TRV AT 77 A1 Rerawe & &7
FEAT & 3T (ii). ST e FAAAT &7 TR ot I AT &

Fig 8
SOLID POLE CORE

T

RIVETS

LAMINATED POLE SHOE SCREWS
SEPERATE POLE SHOE BOLTED TO POLE CORE

Tl AT 3 g THE & Bl 2 |

Y T Al FUAT goid Wi & 9 gHSl & a7 B aFd ©
Al Tt 3 Teford BT © R Wi aWE & SfeEs o
(countersunk) gTeT Fig 8 & AT &[T &aT & |

FAAT ATHEHETAT H TOF T HIT FAT T I Tt Teferd uetee
e & A S & A arg q19 & e (e #w fF 9 2
qead 1 HierE 1mm & 0.2mm a% aRafda st & | wefoa
gt fAe &t fafemt & feft ow fafar e ot & SR =t 2|

T 1 & T4 G R B € S Ak & Tl A FF A A
STa & stEr % Fig 9 & yef¥ia fawam wam & srram s& o= &t
i 98 | alee AT JaT & St 9re § & Fig 10 ¥ Sgae
qeA & ad & et 1

i FEw (Fiee F@md) (Pole coils (Field coils)): et
FATI STIET Tl FTIA ST AT % AT¢ 31aT gfeedr & Affa

ELN3111518

Fig 9

FIXING BOLT

LAMINATED
POLE CORE

FIXING BOLT \

RIVET HOLES

POLE SHOE
LAMINATED POLE CORE

ELN3111519

Fig 10

STEEL ROD

ELN311151A

HOLDING SCREW BOLTED IN TO STEEL BAR POLE CORE ASSEMBLY

Fig 11
FRAME

WIRE

EXCITING COIL LAMINATED

POLE CORE

.

LAMINATED
POLE SHOE

ELN311151B

POLE ASSEMBLY

gid & 3T e 9T & o s agT g | 36 awE
FHY T 3 & MY II9E FEd FIX & FI¢ Fig 11 ¥ AR
o forfy § @ i o 2

S FAAA § FLE TaTRd H AT & TE 941 H1 rfohd FT ot
T S ATAvAF FAR H IAA FAT ¢ | X ATHAL ATART
o & e siav 2|

#EY A5 AR Al (Afker) i gacht aw aEfE (=) s
TF gAY & FUY ASS Eid & P dgevH 9w gar @ qiN
e &1 gus €7 & are} a2 |

A=Y FIY (Armature core): THAY FHIT JHAT FTAHT &l
AT AT & AR FEHT Bie® & g F3a1 & forg

4 TR : TR (NSQF &% - 5) = srem@ 3.1.115 & 3.1.116 & s R



Fig 12 stor
LAMINATONS /
KEYWAY \i \\\\
\
AIR DUCTS \\\\
AT
TEETH —=—
o
ARMATURE CORE MADE OF LAMINATION %
Fig 13 sLoT KEY WAY
\ iy D, /»TEETH
AIR DUCTS ?
ARMATURE CORE LAMINATIONS 2

ATAF FEHT FATT B HE FE | TqF ATARTT IHHT FAF
T Ul Y& i 7 RAqad 7% Bl Fad Ff UF T JqH
FIAT BT ¢ | s g aRkew aiF AT Tt § I sdr
=

ATHEY FOT Fig 12 & STATE SoMTHIY STaT $H SATHE T
gt & | AT AR ©ie THfadt Fuar geford w@ar 0.5mm
HIET qXat & ST giar & star % Fig 13 # famar m &1

gid TTE Fe AT 99 5 S & 7 AT H qrar TRYEr w
g g o fEw o e e o=Rs =me o) & g
2| B wefiAt & srr=r w2 e arwe & e e sy 2|
T I XA ATy A & oy & o g @ edEe & arg @
T yate ArHEY Ft wad w@w # o g @1 Fig 12,
Fig 13 Fig 14 7= dfaféw fox eredw: g 2|

/ SLOTS

Fig 14
AIR DUCTS

\ KEY WAY

SEGMENTAL LAMINATION

ELN311151E

T UF HeT ATHT aF & ATHAY | JOIHR LR TF The
H &TEr 1T € st £ Fig 13 & fewmmar mar @ @fam gq afkamr
& X 78 g AT 9o 9T IR & a9 g & S sewe
FHST BHAT & M1 IJTHT (AT THT BTAT & A ALeaAT HEA
U I€ GHET T8I TE 1Y Al JATHE Tead UF T | § e
F STTEAT ITYH AW & (A ST & a9 A © A7 ToF I T
&7 fAwmt #ea 2|

FAfRF : TAREA (NSQF @2 - 5) - 3 3.1.115 & 3.1.116 & qwitaa Rrgia

AR AT B: AT AT % UL T TF 07 JATHT T §
gld & | "TERer a7 3t e 9 w3w @ve § o vEd € A}
qead & @i fErfy § Fig 14 % e @ & o aw
FAT T Aferd B & | TAT HF TIANT FXA HT A HA
STRTAT T FHH FLAT STl & | 9= Sy 1f¥re aaqer gnm et
T B & A0y § Iaw Ay Iaqr € afeew gl

FH=¥ aiER (Armature windings): smH=R aEfET g
FHT ATIE BIAT & IT FTE ATAATH FSeAl & & § TIH T
gid & 3% U FmEe oY (coil puller) BT st 3fea i
# o oA 2| fafss aes F ade e Ot g 2l
ATAHT H1 ATHAL GTET § T AT 8, S & TS Tart &
TETfed B & | AAwt w1 @rEl § @ & qF 59 Gr 3gae
F FGoe FT ATHAL ATl HF 7@ f3ar e € o o e
AHST AT FIEAT a1 & AT frfa § grfara w33 st 21

FeeX (Commutator): & F¥YCeT FT THE ATHAL AT
# FIC HYT F AT A5 FIAT SAT o7 TE REF vt
ATHET ATAS § TAEAT IRA FIE H AR ArS (HIX) TR
F fordr fawe #ie # aRafda FeaT eiar & | 78 demTaR == &7
BT & Y I=7 ATawar ge faw g¥ Srar g% wist (Droop
forged) & g AT9 % a1 & THIT & GULT & a1 ST & | T8
AYF F Il AT WU & a9 i &1 GUST T TeAT ATH=R
FATIAL T TAT & THIT &l & |

T FIYIET GO AT & o STAT It (Hoist) §RT =y
qTAF & IS &I & (b Tl % BT I W T B T
& ford @vet § V @9 gid & ST &I (Y & J1geht Arge [
g AT 8d €| UF Fee FT @USiT g (section view)
Fig 15 & waffia far mar & fwasr ay=aa= (assemble) &t
S % qeETd | w9 Fig 16 ® fFamr mr & |

Fig 15
RISER OR LUG — =]
MICANITE V-RING
T END RING
<5 N B
T
A ——- — SHAFT —-—-—-—-— - N
COMMUTATOR HUB z
SECTIONAL VIEW OF COMMUTATOR 2
w
Fig 16

COMMUTATOR RISER
\ INSULATES COPPER SEGMENT
\ S 4

END CAP

ELN311151G

COMPLETE ASSEMBLY OF COMMUTATOR

(3,



N (Brushes): o1 &1 T F#7geeX § L F1 U8
FIAT BAT & T FEH AL THES & a9 Bd & AR &
AIATHE GUE F ATFHT & & 2 |

T et | Fig 17 & 1A gw frd eid € o gor & o
TF I 9E (Holder) g7 aq1@ & a9 @ & ford UH
f&T e aeF (Holder) #t 4% ST § ofma= (Fix) #3F &
ot oY uw 9% gtar & | 997 I ARl IR g ATAATHR ara
# =fid gt @Far €| g &7 6 FgeeX I BT F @
T gtar & foras R it @i=t § faeme faw & R #@t
TRad #F & o &t &1 tF 7= (Flexibke) amat e
97 & off 9T oI FAT & S Fe B q9 F ¥ (Holder) &
& ST 2| FYEeX & wIRA g ATl ¥R % GRATr 9% Ffe
feree gor &Y @ fsie et 2|

Fig 17 B
<7 TENSION LEVER

BRUSH-HOLDER

TOUCHING FACE OF BRUSH
TO COMMUTATOR

N

g T*T (Brush - rocker): st A3fiA # s@& gov arer
ferea & ST | o At €| U S wuie & ford daer &t
gor o & @ & AW B dgade g & oY g sleY &
IS 8 2|

T Blee BieT A9 H U &1 (Holder) Arawer st Fig 18
F ATAR A & JT S T ATTRA 81T 2| FA SesT A
ferfa =t afRafda w3 8 ST o7e7 9= qmw S a6 &1

ELN311151H

MAIN LEA/D//::/ ~_

EBONITE N
SLEEVE .

SPINDLE FOR

3 \ _ BRUSH-HOLDER
// s \ BRUSH
=2 INSULATED \ , ROCKER ,/
CONNECTING . CABLE -
CABLE . _
HOLE FOR ARMATURE SHAFT e T

BRUSH-HOLDER

S-SPINDLE FOR BRUSH-HOLDER

ELN3111511

femfar (Bearings (Fig 19)): 37&t fasaaiiaar & &0 a1%-
faafar stfers oo st 2 | eTaife stfees sy Ft & forg e
forafRmm &t srerfersar &t st & | orie seer s foafar T
H AT % forg a1t T ATT=E: F3R a9 & W eid & | 5
w4 (sleeve) faafRar &1 s forar smar & ot {1 s s
forafiar sbe # WX a1 g geiaee g g |

ELN311151J

BALL BEARING

ROLLER BEARING

TN @< (End plates (Fig 20)): oo g7 aedt <@t &
TEHY T AT (TTEY) H 0 & v € | F =< &+t fed
U A e et & A A9 #t fRfd & a9 § gemdr awd
2l

Fig 20

&
e

@M

S

END PLATE 2-OFF
FferT &= (Cooling fan)

DC #fi9 &1 =49 9T U& oy &6 a1 e &t sawaswdr &
forg etaT 2 | SATeTaT At § DC et & 99 9¢ A FHient
% & THT &7 gerd & | DC "efi it it gem #t ot fafyr asr
FAT TATE FT FicW FEAT 1T 8 | I8 AHAR X e &7 &
faR[a 9 g7 DC WefiA # a1 WX 347 &tav & | At &ar & Fferw
FEA IX THT T #Y AT H AR HY FF HF AT Thel T
& AT Wl % I=7 oAte I¢ T FA Y SAgATT a7 2|

DC st & T (Types of DC generators): %ics 30
e g & BT ST @ 3@ W R sex &1 g FuifRa
EaT 8| T € & Fleg T ATHUY AR & qEfRa
FA F o wawr § arft it Gttt 9 RF ™ awgEt
(Fig 21) & et 21

ELN311151K

Fig 21
DC GENERATOR
i ]
SEPARATELY EXCITED SELF-EXCITED
GENERATOR GENERATOR
i i
SHUNT SERIES
GENERATOR GENERATOR
— |
COMPOUND
GENERATOR
[
f i
LONG SHORT
SHUNT SHUNT
-
&
‘ CUMULATIVE ‘ ‘ DIFFERENTIAL H CUMULATIVE ‘ ‘ DIFFERENTIAL ‘ g
z
2
3

6 TAfRFd : TARIREA (NSQF X - 5) = st 3.1.115 & 3.1.116 & wwifee Rrgia
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