zatwzwa (Electrical)
gawnma (Electrician) - DC #\rew

v 3.2.130 | wti

arEfRn # gy arelt - wiee Faen agt<a (Materials used for winding - Field coil

winding)

SEAW 3 UG F A § o fwAfortad w1 #A A e

o FEfR & forg SuhT B AT TRRRT ety i TEar T aTHT aEanie ARt & sgare, e gegaten garat w5 arfteen

HTAT

o FEfRT A Tgw SR AT TRART qETAl F A T S ATIART F qU FHAT

ZgAte qetd (Insulating materials) : a3 & F14 # Ifea
FATST TR FT F9T TF Wedqu w14 ¢ | g I 7
IUER | ageing factor #% aTat q¥ {1+ Fxar &, St¥ araAT,
famga ot anfers wfteer, Fe, T, 9o o TEmEts G|

iR & fow ST SR e TR garat w1 et
(Classification of insulating materials used forwinding)
: g IRt T IR |, WOITAT & ST 98T & ageing
factor T ATIHTA T agd THWTT TSdT & | S Hiforsh S aefiaeor
AT R gu @ o ¥ faweay w Hiwr 5 = 2| gaf
AT H ITANT &1 ATel T&T, ATTHT H1 9 (range) ATATT
o = 2|

TR 1 S ATt (BIS 1271-1985 % wigaw) UF f
ATIATA % SO @7 a9 &A1 € | 919 da 36 AT | gha
TET BT &, TS W ITHL & SHAYA 0 AT HT L&A L@
&, ot foF | & & S fderEt off 2t 8 | sq% afales
T T T A9 T, Tt a6 ferfar, T & suferfa ganfe
ft gy Tarf & ww @OE # & FF e

Ha (U ITANT B AT AT T&TH ST I ATTH &
T % AR & & a B A Aol 1§ Setaa At W@
el

HTXUT 1 7 Sffoha ATIHT, YAV FT ARAAS ATTHA & AT T8
famgd ST | e arelr AT A |

werd (Material): freforfaa segtfeT et arsfeT wfiwn & forw
SoaT b S )

FATH F @Y e (Insulation paper sheets) : aiEf=T
TUTTCT # FAET Hl FGAC FIA T A GTg AT H qATS AW &
TGAC FIA & oI ATHTAAAT FAHT ITAT 6T S1av 2 |

We¥TEe 9u¥ (Leatheroid paper) : 78 T fa9iT shT= &7 H0TeT
giaT & et g 7 d7aa s (dielectric strength) stfe
gidT 2 | I= =1% 7 (dark grey) T atest 1+ (bottle green) &t
# Iueter EaT &1 F &t A & arer A § STANT o S

gl
64

S9®™ 99T (Pressphan paper) : 7® TgA ADI THFE |
TUFIY (glazed) T I AT GAT FWTS &tar &, et axraa
amm= (dielectric strength) S= &tdT @ | amaT=EaT 7€ fier G
H U AT € | 9% a9 A % TAYE HET A ITAT fHAT ST
gl

el
THATA FT qHLOT
(asperBIS:1271-1958/1985)
i Wt | srfwew TR TETAT H
geteE o
ATTHT
1| @ ©)] (4)
1 Y 90°C Fite, oo, FWIST AT dEET
V' impoegnation Tf&a
2 | A 105°C | ®fed, e 7 aa § g9 &
3 E 120°C | ¥iE¥IES 99X, THET FAT T
EAECES
4 | B 130°C | 379, &= & Y9 ATEAT (glass
fibre) ¥ Twwed 3T
5 F 155°C | &t B & Iectfaer armefy st fo st
& % 3 (glass fibre) @ TewyT
& I T AT ITAT A A1
6 | H 180°C | farfornter TeTeeiore SfieaTyeh, wigae
T, TASEed IATS HT ey
7 200C | 200°C T T | A9, N, 9 T
220C | 220°C | FTé geTis AfFforT gia 2|
250C | 250°C

fo=twm 992 (Triplex paper) : 37 TR & @3¥Tge (leatheroid)
I & FIY T TG 99 AT TeAlhee1sS (elephantide) 9a¥ &
FUT T FY Tl Td TeTe ATy ¢ foras 7rg 73t e (non-
hygroscopic) & SITdT & | ATHTIEAT §7 T9Y Hi U d<h g
(glazed) faFaT STTAT & 37X ST T T § A& GIT F AT
AT, &, F A7 fielr EHar €1 7 E a1 & s # s e
ST &1



fafem= 9oz (Millinex paper) : o gf2@T (milky white) &
FT FHIIH TIR &A1 | IE Tgd I=T THT TuF & & T YA
T Aferd A ft =9 ekl ©| a§ a6 E T a9 B & sgav
aret FET ' ITANT e 2|

ATZHAE U (ATZHT Ffera™ ) Y ATZEHATEE Fard (Micanite
paper (mica folium) and micanite cloth): & FF<T 7
FILT HF UF AT FHarse sam sar €, s & Fusr smanlRa
YU BIAT & STId I8 LA HISH! JT i1 ¢ | € I=F AT
T TS FY Gl & | AATAAT THHT TN TS ST & oras 79
feaTs a1 2 | 7€ @t E 9 &5 B % e et § SUaiT et 2|

THTR FAtT (Empire cloth) : 7= @& (impregnated) F9=T
EiaT & 3T aga 7= (flexible) &1 & | ATHIAAT T Fel AT
et 1 | Uy @, S & 37w fedw #ar @ & @ arfdw
T & T T & T 2| T@ A F ggave Fw & forg
SR ® AT ST 2|

T ®EaY FAT (Glass fibre cloth) : 78 #19 & ¥ & F47
FILT & & | gaaT qXraga arme 3= Sidl & 3f¥ 3= araHe
X AT AT F9 AT | 9% 9gd A gidr © | st
T & I T TT q%e 2T € | §8fd (impregnated) ®TEax
T FHULT ATATIAAT ATET R’ T fohar Star @ i gae
BT ALy T A1 FTAT BT € | 78 E 7 B % $9ee &t § &1
# forar strar 21

IURITH § AT e 2 /e, 5 /i, 7 e, 10 #ier 7 15 /e &t
ATeTE § ST &, FISTE UF Hiex &idl & | T Arar=raan et 3
¥ o=t STv 2

faote w e & & F' g H T @ 3 gee wie ot ST ®
ATE AT & | 379 & T & F10S A1 STEI4H ((Hypotherm) T
e (Nomex') 2 |

27 (TAPES): Z amgfe Ifoham # arert & a3 & aigw & forg
ITANT & AT 2

Tel 3 (Cotton tape) : ATATIAAT T HATAA TS ST & AT
e 7 e gmn | AT SUee g 8 | 3991 T % gidT 2 |
T gt AFE &Y JisT § YT grar 2|

THTER 39 (Empire tape) : I8 ot @8 <7 gt § | #tea
FIA ATCAT AT o STFATT FEHT T S1AT © o8 AT AT v |
7T A & IFAIA FSAT § TN AT AT 2|

wTZa 7@ 39 (Fibre glass tape) : 7€ d@f¥a 7 dorae fea
THE A ITAH & | g Ifaga wwed 3= gt € AW I=
ATTH I (9= 07 914 T&@dl &1 a8 it E, B T F w&hie #t
AT T § ITART ST 2

IXITH aui &1 € a9 2,5, 7 7 10 Hier &1 #terg § % 12mm,
19mm 25 mm ¥ =S8 # 25, 50 7 100 Hie< & el | Iqelel
gl

T F' q H' 3gere Aot & forg, et smeamiRa a0 3wt
F AT &1 IgTeewr & fou fefiw tamme Y (SILICON-
ELASTOMER) % sTvg 9TH aTeit a7 |

fera (SLEEVES) : arzfR & R 7 =fimert &t 3goie &3 &
forw e g3 & S 2|

#tewr f&rer (Cotton sleeves) : ¥ Tt ar & &+ & €,
HTHTRIAAT 72 aTfAT AR (AT STt & | F 337 A SR AT
H I &Y AT &

TR &= (Empire sleeves): ¥ @af¥a #ie f&ra gidr &
AT & A FT T ThoraT & IJTANT 2l 2|

wrEa @ &= (Fibre glass sleeves) : 3 &= & o &
FAHT T HHAA HLH FATE AT & | ATATAAAT SHHT T v a1
FTAT 8tar & | E, B 3T F a3t & $ae Jetr § ITFT Sidv
gl

PVC f&t=r (PVC sleeves): 3 qiferfaméer aerierze sfte & =t
EIeT & X & TN A ITre & | F Ty &7 3= wfarefy & | arowm=
FE & G S & FIXT, T TSI TFHAT & ST TET T SATAT
2| 3 =fEaet At 9t g2 ofie Ff s HIA F FHH AT Gl & |

ST o A T & 1mm, 2mm, 3mm, 4mm & 12 mm
% T § ITA & AT ATATEAAT T {1 =T il & | 3 a7
T 25,50 7100 & Or & 7 Iur=r &F ST 2|

=g ggAten 9ary (Other insulating materials)

w1ga¥ (Fibre) : ATHTIAAT Y9 ST FIEaY SYAIE | ITANT a0t
ST € | 78 wedges 7 9T 3w & forg S #Y Sirelt | 7w
1 mm& 12 mm & #iers &1 arferaT (Reddish) @ for gu sfte
FETHEAT 8 MT e kgs TR H S St 21 I WA ET
B Y& #T I goive AT § STANT #1 STl & |

™| (Bamboo) : arsf<aT aftkam § o= fem &t 919 wedges
T & forg ST R S €| @t Y aq g 3t A
F Toe T Eid &1 T A & E THR & SgANT Ao
ST & 2|

&1 «m (Hemp thread): 3 F19e 7 914 aTe< et 9T
(overhangs) ® ates & forg ST o s @ | 3 faferer wters
T UA | T & | F A SHA & AT H AT e 2 |

Fef= amT (Terylene thread): a® el qaTsf & ST Star
& 3 FITI T FATIA o ATX (ehed WRT HT Frer % forg I
gtar & | 7% fafem #iers 7 O # S9aer 1 3 a9 E & B $/9e
FISET § ITAT & 2

Tafwd : TR (NSQF @X - 5) - s 3.2.130 & awifa Rraia 65



T (Varnish): T8 a3 s aaTe & St fof argfeer s
H JTART GU TETAT 31 FRATT H q@TH o forg ST & ST
| Al # & forg 3t wae & arfHer Igee 2|

— Y- gete arter (Air-drying insulating varnish)
— afér ggetoe arfer (Baking insulation varnish)

arzfew aw (Winding wires)

3 aTferer &7 T, et AT F e O | Iqaee | 3 18 5eftex
F O9 & AT Iude 2|

AT F ATTATIAT AFRAT HT ATAHTRY & forT Ex. 3.2.130
® ==t #Y E F)

SEAW : 3 U & ofd # o fmfafd @ e av g

o R ar areh & g & Rt faeo J@ fw = R, =W, S Fwe Sieewd, gfa km W, iy @t om | At i den

AT IAFT FIT T &THAT FT IO HLAT
+ fhee T *F THATE F AT FT JOR FLAT
o T TEw * aEfRw #ir {1 g+ Fw= T

o e FEE & TAAT AT IAHT G0 FIA Fr ARt w1 qoiw w2

g aw (Winding wires) : STET @ 79 &THdT aTot fag[d
AT T ITHUIT FT AT FXA % foIT ATAT=AAT T TR
qTel A AT & AT HT STANT HAT AT @ | 57 At F ar
7 fafsr gaR & 3geee o et § | o & faaforfaa s
ER g

+ g FAHeE FIY a1 (Super-enamelled copper wire)
(S.E.)

foTer FfeT-was v a1 (Single cotton-covered copper
wire)(S.C.C.)

+ I HleA-Fas HI¥ ar¥ (Double cotton-covered copper
wire)(D.C.C.)

+ e Res-Fa< #a¥ am@T (Single silk-covered copper
wire)(S.S.C.)

+  zad fiew -#FaS Fa¥ arw (Double silk-covered copper
wire)(D.S.C.)

PVC -#a< & argfe ®ta¢ (PVC-covered copper
winding wire)

ATAFAT ATEIET ATTARN F HLAH A AT GIL-FAHE BT
AEfRT AT AT ST A A €, Jath Fo fawy
AT H AIET TR ATAT AL-ZAHE HIIT ATAL AT & T SATAT
el

& DCHefAT & 3= 7 fthes T gav g4wes, DCCATDSC
FIT AT At & afer & s 2|

PVC 9=d aTel HTIT TS ATl Ht T FaAead T 31
AT | ITAT # AT

¥ arsfeT qrer e sral @Y sHgeee Ot § Iuee 2|
SE #¥ a< St A TH1E 1 9d & a41 &, & ot siawas
faazor it 1 § 3 & 2

¥ arefvEt asft ger arfR awe fmtaet gwr adee
¥ FTH Y TETHAT F T TR i E E | qreo 1/
T H LRT-G8 &THAT 2.3A/mm?2 a8 & | arr
IYFNT H &THAT 3 | 4 O AW K ITANT HF A & A
AIAT & TAGATH T AR AT R T war 2

foree Famae 1 A<t (Winding of field coils): free Fmae
FT I AT FEA & oIy, AT AR & I 797 F37, 37T
TA, FITAA HT AT AT < A =0t & ITT 81 arett
SR ATSTAT 9 IR &A1 37 =rfe, avfe qar fafar it werw
@Y AT 8%, TG dF AL ATTAHAT H TG 7 fobar o |

foree e & forg g=gerer &1 faaeor (Insulation details for
afield coil) : fee Famaer, %, fohes T T Tiel I & 1=t T
¥ ggaifes g TRyl

FHte¥ (Collar) : Fiee Tiel & AT S FT AT HIEAT FEaATAT
& St Fig 1 & femmar @ 2|
A (Flanges): FTael & 311 d¥% ITANT S ATAT SHAI

STt g8 A & T N 9 8 3 FAT & 98 Tl Fedrdr ¢ |
(Fig1)

FLANGE

COIL TAPPING

FLANGE

ELN3213011

66 Tt : TawREa (NSQF @ - 5) - st 3.2.130 & awia Reeia



T 1

(TR - gawee At ar F forg faeon)

AT (gl | FE | Biewd | A (ed) ufEEg wfd
" meter|  sq. per ) 1000
=E | mm mm | sg.cm| &Fe HeT(kg)

14 |.080 | 2.03 |3.244 2 7.5 28.18
15 [.072 | 1.82 [2.63 27 6.1 22.84
16 |.064 | 1.62 |21 33 4.8 18.06
17 |.056 | 1.42 [1.59 42 3.7 13.85
18 |.048 | 1.21 [1.167 58 2.7 11.05
19 [.040 | 1.01 |0.811 87 1.9 7.08
20 |.036 | .91 0.636 105 1.5 5.75
21 |.032 | .81 0.52 134 12 455
2 1.028 |.7 04 172 92 3.58
23 |.024 | .60 0.29 234 .68 2.56
24 |.022 | .55 0.25 275 57 2.24

25 |.020 | .50 0.202 329 4 1.78

26 |.018 | 45 0.162 397 .38 1.45

27 |.0164 | .41 0.137 484 .32 1.29

28 |.0148 | .37 0.111 583 .26 1.01

29 |.0136 | .34 |0.094 680 22 0.804

30 |.0124 | .31 0.078 834 18 0.712

31 |.0116 | .29 |0.070 939 158 | 0.646

32 |.0108 | .27 0.06 1,068 137 | 0.505

33 |.0100 | .26 |0.055 1,070 118 | 045

34 |.0092 | .23 0.043 1,490 .100 | 0.362

35 |.0084 | .21 0.036 1,744 .083 | 0.324

36 |.0076 | .19 0.029 2,085 .068 | 0.261

37 |.0068 | .17 0.023 2,542 .054 | 0.209

38 |.0060 | .15 0.018 3,162 .042 | 0.164

39 |.0052 | .13 0.014 4,379 .032 | 0.127

40 |.0048 | .12 0.0117 | 5,030 .027 | 0.114

41 1.0044 | .11 0.0098 | 6,060 .028 | 0.09

42 |.0040 | .10 0.0078 | 7,692 .018 | 0.073

43 |.0036 | .09 0.0064 | 9,375 .015 | 0.06

44 1.0032 | .08 |0.005 12,000 | .012 | 0.047

45 |.0028 | .07 0.0039 | 15,384 | .009 | 0.037

46 |.0024 | .06 |0.0028 | 21,428 | .006 | 0.026

47 |.0020 | .05 0.00196| 30,612 | .005 | 0.015

48 |.0016 | .04 |0.00126| 47,619 | .003 | 0.012

*  FHTE T8 FIA I THAT 2.3 ampere i sq. mm
& ad 2\

FaTare YU 1 T ¢ (Coil wrapping or coil taping):
FATAA % AT ATE JTANT AT T FHAI FATAA LG AT ST
FedATaT & S & Fig 1 § gortar mar 2|

% fafire diee e & ggovH & fou Aot fAawr
IaTEX % forg e 2|

M- HEH T % AT UL TAHeE H x|
HAL- dAevgs & 10 T TheT T

T~ AGeIE & 15 el Tt T

FATAA AGeA- 7 Wi AieTg, 19 mm LT Gt 7
FITAA TS HT ATEXT- TR ferd |

arfer- 9% g, gt fiet BT arelt, & E arfeer

it T 1 a9y (Preparation of a field coil) : Fies
FATAA N TATEE ATaT AT & AT e stran &, foraar =
T At %t gEAT A &7 SWAT 7 ITAH qeest T AT FXAT
| ST aTsfew &Y o7 ¥ &7, I 79 AT AawF ¢ fob qor F@rae
& AIAR B ATEET AR F ATES, FAAA FT AEA T FGATA
FTSAAT ot FHT BT | TR AHST & BAT T FUS A (AT ST qohell
& foraw us Fe | et (ST 6 T & AT arEs & Sgam)
FIAT & 1Y 3T A5 & ghe i & ST FTIeT Hf 379 &9 § T@d
£| Fig 2 ¥ w¥ &t #e=a fdarg w8 & | &= arar gFsT (ansf=a
) U X ATST T (tapered) g1 & STt {3 wF & FaTaer w0
IATYA § TETEF AT & | FH & 1A F IAA THT FATIA HT
ATATEF ATHR TRl TeAT AT, JF 3T o &1 ATt art
g gfe IT HT AT AT YW F1 T qAT UL @7 AT, dd argieeT
F I T ST @ 38 Fig 3 % ST @ Anfev | 39« angfer
quf B I TS HHH & IATEA § Ferar fuerdt € | angfer
T B X A T T g Fig 4 # s srgam ary &3 s =nfew |
H & @S A & TF | AT FATEA-ATE T AU § AT FHA
F atew % forg aTEeT & 8T § T@AT AT AT g FEA &
ATET & T AES A AR T TAF A1 § FarId B IR F |

g T AT 7 | ST AT &, a<ST A= | 3T I AT
T St I=F dleewt & 3 diees § Sl STdr &, U8 AT § F
i FeedT & AT TATEAT Tiet & forg qHTETY | SIS STt
2l

Hieg FT S U &F o & aEfe &Y 7€ &, § qoAradt Sreedr
FA & T, wu wiee I | we & R ww v e %
TE FALE ATES FEATAT AT, TAL Hlee FATAA H TreIaeA(H qT5el
f3om # 3% oI et wiee TS § FAiE arget SRR gy
Fiee FTIA B TIaredish a1geT Q9T & &1 ¥ 31 36 T I8
FH AT T2 | UF 91X fhee Fa1Iel &t 30 ¢4 & 18 9 39 &t
A FEAT Tgd HiA &, Fi(H 6 arafRr & # o Rwrd
TR T 2
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WASHER

BOLT |
I 1
r—- **‘ ***** 1
[ ! [
| |
e —= — =
\ \
\ \
NUT ~
8
]

I
Lo __ T\T ,,,,, J
- I
\/SIDE PIECE
Fig 3
SIDE PIECES
TAPER OR
CORD TO
TIE UP COIL
NUT
WASHER
Fig4

¢y~ CORD AROUND COIL
>

e off areoft 1 &7 ST FA & T AT A AT qbAT @,
TS AUET g5 FAAA | B! AT FT @SS SR AT qA FATIA FHT
o7, e 58 T &1 67 FeAE & T & are Fate
ST @ |

I 36 TFR & TAE | T8 T A1 € F Al quf g &
AT, T FATAA HT AL T FATIA & TST & AT &, 37 A
% fore e & $9 B (turns) &1 F0 T SITaT 21

T TR &7 GEETAT & Aeferfad wreor &F @@ 2|

. o A T AR AT & = F wer IR

. A A A s e

. et amgf

. TR AT % ST ST g SRR T A AT # gter
afad |

FRAla® qEfRT & qF FEA F AT F A@ FIA WA

(Procedure to find the size of the coil before actual
winding): FTae & 9 IR FF dtet i Aol 1 % stfaw

FIAR T TSEAT & ATF(T AT H1 AFaTs HIeX § 71 H2 | g
FATAS & AT A AT AWATE AT FY |

Fig 7 #t 3w gu w1 &

Fig 7

LM MEAN
CIRCUMFERENCE
IN CENTIMETRE

Loyt OUTER

CIRCUMFERENCE

IN CENTIMETRE  ~
=)
5]

Ly MEAN
CIRCUMFERENCE
IN CENTIMETRE

Fig 5
\%
FLEXIBLE LEADS
EEEEEEEEEEEEEEE
Fig 6

LEAD

~=——|LEAD

A CUTAWAY VIEW OF A SHUNT-FIELD WINDING

FATAA HT ATANE TR = L om.
FAA A ARt aifer = L om.
FEA T aAtad aRkfr

Ly = Lin +2|—DLIT

FATAT 1 Tk & Bl TS FATHT BT AFT TR & araT off
ST Hehal 2|

AERT aE A FA T@E
T A AaTg

AT T AT AT LA F I GO § @A Ifd a9 em' areln
FIAH 1 3G AT ATEAT AT HT =TI H3 |

FIA F G&AT =

frfofaa g & ST #=a gu, TEIad FEd & AT
Wree®el H a9 cm | ST AT AT Fohar 2|
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memmcﬁwsq.cmﬁm
afd sq.cm &

FAEA & forg T 5 T ST F1E Fiee®el & A9 ITaed
I &1 A 2 | 3o % forg Afafs dieewa a1 Fe &
forT =T e & AT fieewd & 1.25 & U & T F
qwd 2|

Wi FEa * RBR e (Termination of field coil):
TR T T9T T A @Ay o Fd & @Y, @&
T ATES T 7T Y | FATIA % 3T o (R Y St wEsT ¥ e/
T [HTEE T 1 {Rerat §TT Sl Y 1Y I T efifme
| afs Fame A AR § g aF AT S alar a8
START & A, AT Fig.5 % TTATR 1€ & HATST & forg 79 ST
T JTINT HX |

T= ST (flexible cord) # e ATH ST & AT Alea¥ FX |
et 7 Atee fad g STiet &7 Id T & THTe/wEay W

7 & e F

e FTEA it 2T (Taping the field coil) : ST sawaar
B af FAIA F (AT THX B QTS ATl GolT/THTEAR] FIEax
T 3T & T Y | ST 9% Fed § 04, FAd & O [ H
g T dTf% AT & Feed T GG S & F97 A7 da | T HF
F FY TF U &7 & 3T FY, T FGEA HF Gl 9¢ TGT AT
T FISCAT AT ST FeAT RN ALY AT T & AT AR

T3 free oot # 3w 7t v s | &, wReg S
T T HOR H THATT FIT IUART FTF S AT WA
| ™ Twee B A awar 21

T HAWT A TN FE A FATTAE @R R e
TR H AT AR F AT & T

firee 7w # arfw 39T (Varnishing the field coil) : fee
FATAA HT AT FEA o 915, T H 95T F 3T 479 d% 90°C
¥ T AT SraT € At fhee FaTaer & T &t arex G o
T | 79 FAIA FT 60°C A SUST Fh, FTAA &l T g8 AT
# 58 10 fame a5 gat F¢ a9 a% & AT & 9 aF % qreor
&F § aTg & FAGS (ST Y 7 &7 A | G AT FF fAshrer
FY T/ 120°C TX 6 & 8 U % Wl § THET ST 2 |

e 8t S & &g, fhee Fuefort #it firee aiert av s@vae favam
STt 2 | fee Fueforat &t eTe & a9 @2t Hate & forg ofte
& o R & & & d@ar Aiieu |

firee Tt & "= (Connecting field coils) : DC wofi=t
# e T ® 30 THR Ster =Ry & wefim & vemadt
wieedT (alternate polarity) st & srafa afs gear qier 3t
%iee & at STTaT gfarr g Arfeu |

39 TFK Fig 8 % AT UF &t Tt DC A9 # T&F Tl ST
Tiee € dt gAY gfarft wiee & | =¥ i @ DC wefi= # Fig 9
% AT FTA §U TATAAT &9 § I SRV e a =ATf=T |

Fig 8

IN A TWO-POLE MOTOR, THE FILEDS ARE CONNECTED
TO FORM A NORTH AND SOUTH PLOE

ELN3213018

Fig 9

NORTH AND SOUTH POLES IN A FOUR-POLE MOTOR

ELN3213019

Fiee Fusforal ks & JET et &, 3t wefiet & a1 37 #efie
T St I=F dleewt & 3 Jiees § Saall STdr &, U8 AT § F
i FeedT & AT TATEAT Tret & forg qHTTY | ST STt
2l

foree Fueforat ot o & o & gusfora Y 1€ &, & wermad! deedr
FA & T, wuw wiee =TI | we & R ww v e %
TE FALE ATES FEATA AT, TAL Hiee FATAA H TreIaeA(H qT5el
f3om & 3% oI et wiee TS § FAiE arger SRR gy
iee FTIA B Tiarelish aTgeT Q91T & &1 ¥ 1 3y T I8
FH AT T2 | UF 91X fhee Il &t 30 ¢4 & 18 g9 39 &t
ST AT TG FSH &, F(F [ aTghs % 1 7o fewrg 7=y
& 2|

e T & @Y GEt & qdveror Y gt fafit @ (Testing

offield coil connections): There are two methods to test
the correct field coil polarity.

— Fum fafer (Compass method)

— e e fafer (Iron rod method)

FwrH fafer (Compass method) : et &t et oft dem &
fore srwrme fafer &1 STt e o awar € (afe a7 Fereve Ate
g At U 9T A T IS A7 av sie a1 fARsr st &1 adveror
FX) T Hiee! qTelt Alex # fhee Tl @t A= & forg Fig 9
F JgER AR fee Tl ks 7 9 21

Fig.10 & gftafda aiet a1 Iaafy & fog feee afem & ks
T FHET e fea & 2|

Tafwd : Tt (NSQF @X - 5) - s 3.2.130 & awifa Rraia 69
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a) 4-POLE SERIES CONNECTION
S N
] 2

b) 4-POLE PARALLEL CONNECTION

ELN321301A

aa fihee Affe & ulifRa aies 31 10 & 20% = aieest o=
F ST &1 79T F e Tt 1 G a7 fbee = & Ay
TF HETE T AT & ST o Fig 11 # famer man | 3w e
3 o F¥me gg F1 B a7 R A & O A AL b HLAT
T ST g ST 9 F TH F A% A S Av g3 H GALT AT
AT BT AR | 360 #7 314 2 f3F e whrax TF R alternate
% & afs oET 7L gar & at 59 Ny e FamEe & g9 &

fo o & "5 2|
[ 1
[T
5N

|§(=u=)§

ON A 4-POLE MOTOR, ADJACENT POLES MUST HAVE OPPOSITE POLARITY

@itz 3T faf¥ (Iron rod method) : 3@ fafyr ¥ fiee Afde &
et DC ateest &t STt @ | Fig 12 & ST 0% Ate & &
FT 8T TH Tl &1 q¢F @1 a1 8 | afg deear @&t & ar #e
FT 3O o7 30T wiee &1 A< AT B0, AT TAT AT
ar 7 fasfia shm)

Fig 11

ELN321301B

CORRECT POLARITY

INCORRECT POLARITY

ELN321301C

TESTING POLARITY OF THE FIELD COILS WITH A NAIL

TF T 9Tt ATl Stel DC Atex & a2 #, I T 7 (trial and
error) ateit fafer sraemg sl & | IR @i 7 aF fbee /Tt
T R H Fig 13a & srgar fRet # sitet siar 2 | afe Atex
HEY TO AT & AT S T fohee WAl W diesdr wet E | AR
AT AT I TE FAT &, at fbes Famarer & @ater Fig 13b
% AT 98 & | 9T AT AeT T4 AAT €, a7 T& WEAT SATav
g f& fhee 7 atr= o=t fufay & © o Sfea wae & 92 2|

Fig 13

REVERSE THE LEADS OF
THIS POLE IF THE MOTOR
DOES NOT RUN.

2 POLES IN SERIES

MY
N

L+ L-
(a) (b)

ELN321301D

HHER ATIRAT- =Taelt - - taa fafeaemsr @1 g=: argfa (Armature winding - Terms
- Types - Rewinding of mixer/liquidizer)

IqEVT : 3A UG & A § oA FAfartad w1 FA F A B

e DC =R agft # T AT ASTaelt &t TRTNE FEAT

» DC Ir=Y aisf=w & it g #t e w3=r|

FrgfeT (Winding) : STH=R & @4t a1 ®ex @bl # s9guies
ATAFT H (AT ATHA H T F TS HHG GAT FEA Al
T ERET Tl 2|

arEfeT yera: e war & afiga G s awar @
gg I arEfeT (closed coil winding)

« gt FaEA argted (open coil winding)

&g FaEw arEien (Closed coil winding) : & DC =¥
TR off e 2 | 3T T AT # FE # G gEdt T

& Y & a1 % FT ATHAC |’ I AT & o § I F Y
& ST 3T € st % Fig 1 # fammm w21

Fig 1

CLOSED COIL WINDING

ELN3213021
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oAt FTIw AT (Open coil winding) : & AC ®eX F
ft F=d ©| Golt e AR § FEd # G ®e § o9
FAEH & AT IS Y, W€ & A & q79 I FY qe< (Aad
ST & | ST e 7 T aTeT T 7 o AT ger wan

STaT € ster fF Fig 2 # fRmmar mm 21
Fig 2
STARTING END §
OPEN COIL WINDING %

DC s#=rR argfEar (DC armature winding) : 78 a8 Famaa
arsfem el & foraw Fusfort % R Fde &= (commutator
segments) ¥ #TI I F &7 TRIT FAA 2|

FHEY Tl # ww w=raet (Terms used in DC

armature winding)

FAIA AT AR @ (Coil or winding element) : AT &t
TE THETE AT FEHT Fiee H 9L Edl &, oH uw emf 3w
gHaT 8, &1 3 sfier Ao /FeTeY Fed 2|

Fig 3%t 3@+ 9¥ ¥ &7 fhamsfier arars AB 3T CD &1 37& faret
& EATSI % AT ST AT 3@d © AT (Her ¥ U FA1AA AT AT
e AT & ST ATHEE AT HT acd 1T & | FIA FaeT Tohel
 aTelT & @bl & S f Fig 3 ¥ 3w & 1 Fig 4 # e
AIAR FF T ATl 8f @l ¢ | TH e Fard a7 Fad acd
H et AT ST | TR F5 B (turn) ATelt FETES § Sfd F@Ee
& ATES H e ATeleh &1 Al & | ITe & for Fig 4 § Iie et
& @IES § 3 ATH © | AR % qS T Al FAAA oA UF
F% o qTell FATIA il & St (Fig 5) & SIgA sHal o0 & Feft
ST & | TE FTIe A5 FAHEY Gt | W@ gE gt & | 7% e
o s =ileT & 9w A @Anw ad § 3t a9 die
ST & T YT FREe qX & ofie AR & T J=t 2|
oo arsfen fad &7 @@ & avEY FHEeY g 2|

BACK END CONNECTI?

Fig 3

>

7

© acmive ©
CONDUCTOR

ACTIVE
CONDUCTOR

@

FRONT END
CONNECTIONS

COMMUTATOR

ELN3213023

Fig 4

COIL SIDE

COMMUTATOR

ELN3213024

| 91T (Active sides) : I8 T8 T T ATEE il © AT &A(El
# 9t Tedt €1 F (coil sides) & a1 & Y T AT 2| 5= &
TEE e H TAAT & AT Fae Al o1 § &7 907 &ar 2|

Fig 5

(Fig 5)
INACTIVE SIDES OR BACK
END CONNECTIONS /

ACTIVE SIDES

INACTIVE SIDES OR
FRONT END
CONNECTIONS

ELN3213025

FIETET AT A T AT AT AT & TG H AT AT
| TS | H FY QLT 3 TAF B 2

stFaTetier 9= (Inactive sides) : FTI FT a8 WRT ST &€
# € 92T TEAT €, 98 FAA [T ATKATIA [T FEerret 2 |
stferaefier sotTett ® &1 S0 AT e

39123 (Example): 1% 7 am@= & R % @it (Back and

front end connections.) (Fig 5)

FIA # dE (Leads of coil) : et e & e s aret
o, Farae &1 ofie & 19 & 9 A € | T3S FGEe A &t oS
gt 2|

i frr (Pole-pitch)(Y,) : 5 farforr s & qfarfoe faem
ST THAT &

o ITHEY Y IRT T 73T & Tienl & WIT @7 9¥ A1 &f I19-
TR ATed STt o6 o1 1 g1 drer- ey Fgerrlt @ | Y & gt
ST 21

7% T qier STTHER Aol 1 HE@AT (ATAHA wAte) et 2 |
STeew ¥ forg, afd 48 e, 24 Fusforat, 24 wite i 4
o &, 7 T o |

TatREd : TawiEa (NSQF @X - 5) - s 3.2.130 & awifa Rraia 7



e # qE 24
————— = — =W H A A6
qIeT Y g 4

IRt & =T 48
= ————————— = — =qgaH F e F 12
T H g 4

_<
1
1

YP

FaTA-faEdT A1 9t i @@ (Coil-span or coil-pitch)(Y,):
FAAA-[EEATC AT FAAA [0, FAIA DT 31 AT & A= D g
Bl € S % =T wlie a7 e ATas! & T&T § Faq
ST & | T8 aTAd | e 3t gorel & are A gtar @
St f& e & affy & wite a1 JreEt F wEt § @
ST € | 78 Y & =k R srrar @ st % Fig 6 7 femmm w
2l

Fig 6

ELN3213026

FA o Y # e S s A A @ o s @ aie
firer ¥ o A ST 2

e goiferd o A g & 80

e # ger S .
= ———— -K=— =K (e % &+ #)

qrer & HEAT P

|TAHT H T@AT c . .

———— -K=— =K (o= % #a+ #)

qrer H HEAT P

el K= S/P a1 C/P T UF 9T & il g8 "l #X Y & i
T % forg ST T Strar 2|

aw= o= (Back pitch) (Y,) @ STH=Y & 999 |RT | Famaer
fawaTe o1t fo e ATt & 9e § =< AT AT €, aee U
FETaT & fora Y, & gurian sirar & | g6 Fig 7 ¥ 8 # g9rtam
g oo for wme = & goxr ofr &idt 21

ST % Fig 9 ®# swamm@T @, sTH=R & 999 WHT § 491 a15S
1 FaTEw A15E 8 & ST ¢ (ST A |) Wi Y,=8-1=
7 =T |

s = (Front pitch)(Y,) : TR % 81 & (STHE % F9ee<
F for &) Famarer fawaTe it AT STHE AT Y Je & oy e
(front pitch) e & o Y, wearfaa faram straT €1 58 Figs 7,8

Fig 7
N
2
&
2
o
Fig 8
1 3 8 10
&
2
E
e
Fig 9
I
2
&
COMMUTATOR %
E

AT 9 | 9T AT 8| FEAA G 8 AT WA H FATAA oA 3
(qe<t FATEr) & SIS AT FRE TS F TS L & | T TFW
Y. =8-3=5%sFX

siter =t (Average pitch) (Y,) : 3t o= Y& sftea 1, staa
fo=r Y F=d €13@ Y, & gwrian S |

Yg +YE

i.e.,YA = 2

T8 =TSt & gerr § geiia #<a 2|

gt fa=r (Resultant pitch) (Y ) ¢ STHTRI S8 S FaTaet
F TIH FEA 138 T gAY FAEAA H1 TIH A1ES & A< &
qfaTfe fom star €, s a8 9t &t € a1 9% &7 OE @
qH-OTH ATl FETIA @3S & d & LT e &, ot % Fig 7

72 Tt : TawREa (NSQF @ - 5) - st 3.2.130 & awia Reeia



1Y 89 feamdl 7% 8 T AT Y, 8T & TR AT € | 36 THR
Fig9#,Y =Y Y., 9fd Y, =75 =2 =rers | aRRomet f Y,
FERET & y a¥ AT #¥dr € S8 AT a1 a9 ar R ar
A e |

Feex fr=r (Commutator pitch)(Y ) : 78 37 3T @< H de
1 g Bl &, s e F & A e o € (S #Reen
queg AT v # A AT &) g4 Y_& quitar Sar 21 Fig 7, 8
A Q& e & fF FRpdex fawr Y = 1 dww=|

FRE 0 Y el & s a¥ afkafdd etdt €, st o 2
a7 e et a1 Ao |

DC =R @R #1 s (Types of DC armature
windings)

a7 T a9 afEm (Lap and wave winding): DC smH=x
ATz fE Y 3T YT AT | A (6T T &, AT AT AT Al
# | g argfe &1 ofie Frdey dww & ard B TR i T
g, T AT UX I AT | A=< f&Far Smar 2|

fretew @q arzfE (Simplex lap winding) : e
AR § T 1 & AT A, T ATl AT (FEd 2)
# I7E F1 e & A1, FHE AW § FALT JAT ¥/ TF qH
& Fre for= & aTd T Srar € | Fig 10 # Rty o argfe
F "o e T |

Fig 11

[ 1 [ 2[3]4]

1 [ 2] 3 [ 4]

Yc

(b)

ELN321302B

(a)

Y, =1 & frqee A arsfE & forg

Y, = 2 & g AT arsfen F forg

Y, = 3 & fyem dv arsfew & forg

Y, = 4 &< g A7 e F oy
et 3o arzfEn (Simplex wave winding) : s ag

ATEfET | FEA 1 FT S FT AL, AW AT @A F IS &
for & |, uw T o & g o =T ger 21 (Fig 12)

g a9 angfen (Duplex wave winding) : oo a9
FUEfE # &7 fawrea a9 ATl F1 aWHTR @9E ST & ST
% Fig 13 & fEwmam mar 2|

Fig 10 -
9 /c0||_1 colIL2 Fig 12 y
p
COIL1 COIL X'
COIL1 COIL2 COIL3
A anwa
QL 1 2 3 4
BEGINNING ‘ Q’e | | | | |
(b)
[+ [ 2 ]3]
Ye g ]
@ g [T T T T T I [] g
g @9 arzf (Duplex lap winding) : g o argfer s
19

# FEA] & AT A, FAAA 3 FT L B ATS 6 AT IS FC
FRCST A G AT ATl & | Fig 11aT b # 97T A F:ee
for a3t dvve Tt ST 2|

faaer (triplex lap) st FTgwa (quadruplex lap) & arsfEr
H TS 1 A oS, FATAA 4 F IE A AS AR FAAA 58 IE

Y ofie & AT FAM: S T FRESY GHT § AT Al 2|
AT FRESY S & LT AT & | qrTd: FHee? T
e y@ e & ot ST 2

Tt : TawREa (NSQF @ - 5) = s 3.2.130 & awa Reeia

COIL1 ColL X

/COIL X+1
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fei#w a3 arzfRw (Triplex wave winding) : fgwe=a 37
aEfeT @ e 97 Al &1 aqe eiar 2 |

A 7 Rt 37 aEfn # gu A D qwe & e,
TN Haw T AR & T | E000 | g | o AR
& Ay, i @i G ¥ ATy iR Farge At
| g IR AR F qTY a9+ w40 | (39 Fig 14)

DUPLEX QUADRUPLEX

ELN321302E

TR @q ar 49 aEfEw (Progressive lap or wave
winding) : gfesfier (Progressive) @7 a1 a3 atsfen §, we
f=r (front pitch) Y 79= fa=r (back pitch) Y, & ¥ &t 2,
srafd S & ST SR @ral |§ gueforal &1 ats argst faom
# (A 8, AT 37 FuSiodl & AA @AY FREET G T
Fts arss (clock-wise) faom # swrav g1 <& f Fig 15a =i
b & fewmer mor 2| Ffeefiar afén F Y _Ft +1 & gwrtan swar
gl

Fig 15
COIL1
/

/COILZ

COoIL1
/ /COILZ

ELN321302F

gfemHl &9 7 a9 @ (Retrogressive lap or wave
winding): SRt @ a1 37 afer & we = Y, 9% U=
Y, & stferF gt st afe gusfoat it at s ags o &
STAA &, TG FRICE GTT & AT AT % HATA ATATGA a9
(anticlockwise) ® sRrER g1t T % Fig 16 a & b ¥ fF@mar
T € | ST (retrogressive) atEfET A Y F -1 & st fam
ST &1

T q¥d a2 (Single layer winding) : Tt 9 atsfeT
TE FIEfET gt & fSad | I Y @i | dad T =T
ATEE T AT @ ST 6 Fig 17 7 feamar = 21 33 s &t
AR AT AEfRa § iy wonT 98 g 2|

Fig 16
COIL‘I COIL2
iCOIL COIL2
[+ [ 2 [ 3 ]
g
[ 1 I 2 I 3| g
g
d
Fig 17
S
3
g
g

FN-7%a Fvea (Two-layer winding) : 58 1< @t arsfeT &
T Aol T &1 F1I A15S, TAH ATHAL T | T ST & ST
It q¥Al # Faferd gt & J4r f& Fig 18 # fe@mam mar | ar=:
T FATIA I U A15E, TS & FHULT AT 9T | Sl & AT
SHT FEEA B gAY AI3S TF A [0 A g ¢ R qEy
wte & Ha arer FEHET | 9LF el 2 |

Fig 18

el Ly
@EHY

ELN321302I

Fg-FEA Fuea (Multi-coil winding) : %% a1X 4, 6 3T 8
FATH ATEE T, FE I | U &1 T & T@T AT &, F1 % ATHET
afRfer ax srfires @i TeqT =aeTRa (practicable) 7= € | staT
f% (Fig 19) # famamar mam &, witel & Sl 3@ wiT § fauw g
Tl F I A1EE 1,3,5,7 AT STell TE & Aa{sh &< & A
T I N7 § W T&AT qTeil [ a1ge 2,4,6,8 g1 Sredv
T 2|

Fig 19

ELN321302J
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s @w v a9 aEia - Twka smw (Simplex lap and wave winding - developed

diagram)

IR : 39 S F o | o Ffofed w4 w7 At g
o AT T a9 qEftn ¥ U o T@m=

o Rt v T 39 iR & fou { sma 7 i sma Tam & g omT w5 )

ot arzRar s (Development winding diagram) :
e s g & forg, amsfe faawor st & =rast #t g,
qret 1 T, fOe i argfeT %1 I TS HF Sa9rhaT giar
21 DC str=x & fedt ansfer # anefem wme fat &t dern
FRICET GWT & aE Bl © | T FusfoEt #f deT, T
@I & F% AT SO ST Uhet 9Xd RTel Auearsien # @i
FY AT FRIEST GIHT AT HAT § JF AT Sl &, T ey =
AT & wfe T HSAT FHEX F¥< & aa¥ gt g

A7 Fugad (Lap winding)

v aEfew % fow o« (Conditions for lap winding) : &
arsfew & fou ffafad o 7 =@t ©F s Tyl

e Y, o aF = Y o e o Y, & awmas gt
el

- W U Y, T &% = Y, e der § g it

- R dr  EfRr S o as =Y awe =T Y & 2%
S BT =AM | Tt argfe & feafa F e 2 x To
% gTrEY AT AR |

FeT. g F Rm2x2 =4 S

fotr & forw 2x3 = 6 91w Y T THFY
st e & Fwgdee o a1 fRar mor g
Fex fhe g

Y, =+ 1 e & fog

=+ 2 goiad & forg
=+ 3 fatay & forg

ATHIT H ATATA: T 1 dw@r A aiet &t gerr 9 i
FAT 2 | 72 Rt g argfen d A =P, i 2-9ie =T
T & THETAY T 2 €, 4-9TeT aTel A=Y arefeT &
TUMATE T2 T T=AT 4 ERiT 307 o goft Jahe e | &g
TR Hed Ieto AT § AT TT 3 T A = P x e
T H@T F JYET Sl |

o FET AN HOAT TAl B FSAT F JEL BT AM(RY|

S m aTEET T ww AT (plex multiplicity) &t &t gt
TS, 'm ' T # FIETE & FeEsl Sl

gl agfew (Progressive winding)
. 4
Back pitchYg = P +1

% fasr Y. =Y, 2 x plex
wferrHY arEfEn (Reprogressive winding)

, z
Front pitchYg :E+1 Back pitch Y = Y_.—2 x plex

i w dw arzfEn w@a F g, Z/P #1 | a7 @@
# T =R |

Iueien favgenl 1 &I | T U, haw a8 s e
Fratfa e & den @ # du el F g aise
AT Tt 2 |

T (Calculations) : frcte v arsf & forg agf<ar fow
dX TR T & A FEA GAGE Aq FH & (g

faforfaa T #t Sa S|

JeTETT

FHCET T F gE&AT 6

wte & g 6
Tl @ EHEAT 2
AR FT THT YA AT

St 3 Teet T FT T €, ATET Ha qTe< T ATl & aFer
2l

g

Fusforat & Her = FRIeeT < N d&T = 6 FEIA
|ATAF AT FAAA AI38H B HSAT = FAAA 1 qeAT X 2

=6x2=12 9T

et fir Y = NO-OTSIOS o e
No. of poles
TRl &7 deT
Y, @ FEEH A=
T F G
=12 x 2 = 6 =Tl

gfqr W ATeHt F T&AT = 12/6 = 2 ATH /A

Tafwd : Tt (NSQF @X - 5) - s 3.2.130 & awifa Rraia 75



o ATEET aredl uwa arEfeT |

%$ﬁm'ﬂ5=§44:122+1:6+1:7

e Y, =Y,~ 2 x Plex
Y, =7and Y, = 5 3fefta e  fog
Y,=5and Y, =7 sfawmdt amsfew & forg

=7-2=5

gfesiier (progressive) o aTsfEr & forg =meret 1 aTgfET srgma
Fig 1 ® femmar mr 2|

Fig 1
¥B Yg =7 Yr =5
1 1 1 1 1 i
18 3 10 5 12 7092 9094 1161 3
[ O S TR S R B R I SR -
YE "3’
arefe arfersr (Winding table)
FAIA EIEED e FRECT HHT
g |d=% q GED a GED
1 1 8 1 4 I Il
2 3 10 2 5 Il n
3 5 12 3 6 n v
4 7 2 4 1 v \Y
5 9 4 5 2 \% Vi
6 1" 6 6 3 VI I
12 AT, 2 91, 6 We, 6 &=, Rrewtg e =
A7 arzfRw @ e s

(A &@le T IH I FUSierdl & S & qT HATAT &l
e & Fig 2 # fe@mm i &,

Fig 2
N 9 > N % [
v v v v v v
SO M S S S o)
COIL SIDE @ ®
NUMBER 0
1+ (2) 3 (4 5 [6) 7 (8] 9 fid 11 2
7| 7 7 7 7| % 7
s N
a4 1 P2 2 ¥ 3 ¥ 4 a 5 d 6 d
SLOT SIDE @
NUMBER ® ®
S
1 [ n m v [ v [ v [ 3
Zi | S
\ \ 4
o

Feaed % ary fawfa s (Development diagram with
conductors) : Fig 3 # H=X ITe&l i &le § e i
FRESY AT F AT A @ ™ T

Fig 3

COIL SIDE
NUMBERS

SLOT SIDE 4
NUMBERS

g
N2 @
/7 N\ 7
Ve
7 /7 N0 .7 N .” 7 .7\ .7
7

1 o [ [ v [ v TVl ]
C |

-VE +VE

ELN3213033

1 3@ (Ring diagram) : Fig 4 & t 1 s & &7 &
FRESY GWT F AT 6 FUSfodl & HAro fF@m ™

Fig 4
colL2
~ o
N/ <
&, &
® o
B S
O s
<
8
57100 e
3
RING DIAGRAM 2
it}

FTHA ARE (Sequence diagram) : IH SRE & ITART
TEIAAT TS A15S (ATAF) H FLC & (&9 &7 Ta7 v & forg
faraT ST €1 37 e A @ewEar & gu ferfq & war e
ST @ehar &1 (Fig 5)

Fig 5

+VE -VE

ELN3213035

39 arEfa (Wave winding)
J= arg e % forg ot (Conditions for wave winding) : 7T
arsfén & fmforfaa oot qar ot &t of gtar =ifew |

e Y, o 3% = Y v e fo= Y, & aere ger
=feT|

o« % 0 Y o A% o Y, faw der 7 e iR

o 3% fI= Y, o e U= Y a9 A/ A 8 awdl  ar g
2 =Tt 1 ST R fafa § e @ § o fafa =

ffT et gu AioEw 97 asfen & fore aum ar &y av
AT ATAH &7 AAL & FHelT 2 |

76 Tt : TawREa (NSQF @ - 5) - st 3.2.130 & awita Reaia



 Yg +Yg
YA——2 '3:|'~‘T
e fora e g sge & ey
Y+ Yg
YA——2 (or)
TTeHT A HAT + 2 X T
YA =
qrer & HEAT
Z+2 .
Y, = ot 39 aEfew & forw

P

22;2 e TR A T

:% gt R 3 aEfT  fo

YA:ZE“ g A7 AR & frg

YA:ZJ;B Froer 37 arEféT & g

FEeY HiHeE & H&AT £ m

Ctm

Y

C

qrer & ST p/2

sel Y Fgeex =
C =a"dex W= & Fo der
p =dal & el
m = arsfeT & < plex

FRE U= Y sitad o= & awree &t @l & s

Y,. Y=Y,

Rt = we = 7 9% = & 9 & aerEw i 2|
Y =Y Y,

o FEA A H GSAT F TG 3 THE & AT AT(RY
Z=PxY,+2 el P dai #t #er 2|

o TRy a3 arsfew & fRafa § aamTa ot A @ e
FaA 2 BT &, AR "t A ge o | 8t 6 ft wor
AR # Ut multiples & @@ % FTATT FATIAL 741
Y AT FEdm 2

S° A = 2 x plex.

Iuien fargart o e #a gu, Faw Tt w=ite aren
s & q argfen & forg goefom frm s awar 21
THH 3T g A1 SATa9AHAT BT 8 TIeg T SATAF ITANT &I
X T AT HE@AT FFAF B qFAT & AT 3¢ 39 THW qe fbar
ST A1feT f IR arafew & ag 07 o awfEw #i
39 THT A ARl FE &I B |

o GO AT ASTE ZACT ST AMRY 6 & "m’ A< T &9 F
T et 9T 'm’ aEfEeT # waw 1

T (Calculations) : frcis a9 arEfear & forg argfe fod

AT FREST AT & A FAA & @At & forg faeaferfea

TUETE & AT

S

FRESY HHT AT deT 7 Nos.
wle & e 7 Nos.
qreAT T FET 2 Nos.
TEfRT & TFR aT
aEfen @« (Winding table)

1 FuefoEl & §&T = FREET AT Bl qE&AT

W = 7 FET
2 STt $ &7 AT FEEA A1E5S! H G
= FuSforat &1 @@ x 2 = 7 x 2 = 14 Foeforat

wie &t eI 7
3 ffigy,= —————= — =35
T Y g 2
(3 @Te @T+)
ITAhT F1 d&T 14
Y= ———— = — =77

P

T & g 2
4 roh[elie & @@ = 14/7 = 2 ATw/Fie
o ATERET ey a¥d At g

5 aﬁaﬁﬁHYAzzJ‘rz

1822 _1612-8 (st e & fom)

:%:12/2:6‘(@%%?@%%%1)
#qq:Y,=Y =8 orb6.
6 gfesfier (progressive) amEfET & fom Y, = 8 &= 9
2Y, =2x8=16=Y+Y,
Y- Y, =2
Y +Y, =16.
aT: dF Y =9 R we T Y = 7.
gfeRTrHT (retrogressive) aTEfET & forg Y, = 6 @ 9% g/ I
g
2Y,=2x6=12=Y+Y,
Y- Y= 12.
o &% U= Y, = 7 T e f Y= 5 gfoemft a@r asfer %
ferg
sfasrft retrogressive a5 aEfew & forg =Rt & argfET
g#A Fig 6 # femmm e 2|
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Fig 6

¥B
1 8 13 6 1 4 9 2 7 14 5 12 3 10 1
4y -4y - - 3 ¥y L1

ELN3213036

Y,=7,Y.=5.
Frgie arfersr
MA@ AAE e FTYEEY THE
q aws | | s q as
1 1 8 1 4 I VI
2 13 6 7 3 VI VI
3 1" 4 6 2 VI \
4 9 2 5 1 \% v
5 7 14 4 7 v ]
6 5 12 3 6 ] Il
7 3 10 2 5 Il I
14 =, 2 i, 7 @ie, 7 &0, R, aed wa
T aEtEn = ke aEtn s

~
~
13
Z 7

7_4

|
T
|
|
:
|
¢ JC J

N

N N N

o w B

L T o T m Jav ] v [ vl ] vl ]

+ —

1 3= (Ring diagram) : T 2-qier st &t ferfa & a<r
arsfeT &1 7 s, A AR star € s dar &, =g e
# R} Fig 9 ¥ fRu sgaw a@aifoa i o 21

ELN3213038

FIT T Afed fawiea s (Development diagram
with coil connection) : Fvsforat #t Fafa ®ie # =awT
Y 3T v & AT HAE Fig 7 § R @ 2|

Fig7
A 03 > B S © 1
\ NG N NG N N N\
O PP P LT P P

COIL SIDE NUMBERS 4
-

S| NI

7
SLOT SIDE NUMBERS 1

ELN3213037

et F Ty fwfa s (Development diagram with
conductors) : @M=l # SATHEY TTAF! AT 9% FRICET HHT
& AT A &7 Faen Fig 8 # fRarE e 2|

Fig 9

ELN3213039

FTHA ARG (Sequence diagram) : 7 =1 (Fig 10) g
FATA AAT (FATAHT) H FLE T (G HA FA % forg ITi v
STAT & Y 3 & gen a frfq s A el €| g qve W)
T &1 3FH[ET GWHT AT gL T T@T AT & 37 180° SATiferr
q FH (FTHT155°) |

ELN321303A

+VE -VE

sHeR F R-agfin & foag dww w=w=w (Preparation of armature for rewinding)

SEAW T UG F A § A fAAfertad w1 FA AT S0

o GiET % THIY AT IAR TG ATH AT IAF ITANT FT JOIA HTAT

o TR ® TATA N JAAT TL FIAT

o q: ISR & TER FRIREY N AT H ATAHAT Ft T

@t (Slots) : JHH=Y #1 affds #ie # @i gaAfeIy a /= ST gt & T (Types of slots): 3= #ie # yror: fAwfafaa

g % 7 e 9o @ Uy fRrfa & T o ' |

7 7= & "= g=m 5 o 2|
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* g TF 1Y (Open type)

F&-ga g (Semi-enclosed type)

ag =Y (Closed type)
g TFR & @i (Open type slots) : 79 T 3= deedT aTelt
it & gt T & @i T4 5 S €| g aefe & e
(Wedges) &1 1< Ta & forg @tat &t St R & Angelt &9
& 39X (tapered) fEaT st @, st & Fig 1a, b a ¢ ® fewman
AT & | FH 9Y F A F T8 & TS FL @At § Al
AT & | WrEt & Fueforat #t aeY 9 & qa & forg, sy
&1 affYr o St ==t (shallow channel) T #¥ &ie aTet &
FTET AT €| T THR & AHAL |, A= waere giaer g7
¥ & forg, @iat & A= arg arfefAat (ventilating ducts) a8
STt 2

Fig 1

q
0|
(]
0

r WINDING / WINDING /
AREA —~ AREA —a=

(b) ()

ELN3213041

FE-Tot THW & @i (Semi-enclosed type slots) : 3@ -gat
THIY & QI (A T FIH aieedT aTelt Fef § ITAHT o o1t
2| 39 IH F qHEAY # @i, TR &7 0¥ T 5 gu e
€ AT JTAT B ST @Al HT AT HIT, AT H AT HH ST
& =T % Fig 2a&b # fwmar wom 2 | gafor got y& e & @t
q S FH E1AT & | S8 W a1t § Stef (Wedges) aift g+
& FHTLOT FATAA SATHTAT & G & ATST AT AT Fehel T | AT T o
% I G4 | FETIe T AT 7 STl FY, ATAHT Bl Uh-UH Hlh
It # STAT SATAT & | B AT TN FAT ATAHT D1 AT B (et
|, gT aT5e 7 (sideways) #¥ AX® ThelT STTAT & 31T A9 &=
TN ATATIAHAT SAFATY IR ATH 7 a7 S1ar 2|

Fig 2

ELN3213042

(a) (b)

¥= THR & @i (Closed type slots): o< Y& & @< AC
79T & et § Y =7 #fie aTer TaTadt alternators ®
STANT T TS | 37 THIE & ATHER § @i q0F a5 TH1E & afd
& star f Fig 3a & b & f3w@mm mr 2|

af¥fer #t T & T F STAA B HIE GAT HAT T BT 2 |
Ty, ATAHT HT QAT B EhedT ATAT & | T TH & @il aredl
#ie &t IfaewT (reluctance) ST 3T T & @Al ATl FlS
T FH ST 8, MY TATIY F&TaT =T el 2|

Fig 3

(b)

ELN3213043

FER % foU ggeww Fwn (Insulation scheme for

armature)

TR arefe & foru fmferfaa srgae FismT &Y srawasar
gt 2|

FHER #E T (Armature core insulation) : STH=R
AR & AR T FEaT T AT TIX FE FE ATHAL F1S
& gt et 9 =er f3ar star 21 (Fig 4)

Fig 4
FIBRE CUT TO SHAPE

ELN3213044

e T@ (Shaft insulation): =T & 1T A% T
FT ST e et g3 BtaT € W SRIee FEAT ATa9IF Bar 2 |
e &I 9 e &7 wre 9X Sia¥ & fwed € 39 W
F GAT T FIZA TATH T & TIST ATAT & | AR I ST 3 a2t
A &1 & ey W a¥ fasfe &t @1 (Fig 5)

COTTON TAPE WRAPPING
INSULATION OVER SHAFT

T E=—=

Fig 5

ELN3213045

qre 1 AT (Slot insulation)

e AT (Slot liner) : IE 98 $gA9 & ¥fie (sheet) Bt
& ST EATE & AT o SATATE ST AT % FIAT (41 & T8 (Aabett
g% =dr = (Fig 6)

FT (Cuffing) : @Tal & & AT H TLHA & Ut & forg,
i & AT H @il % G (HAT ¢ TS o7 91 8, 59
ST § QET FEAT 92aT & | (Fig 7) § AgAY & &% fFar ger
fammar = 2|

TafFwd : TaTET (NSQF @F - 5) - v 3.2.130 & gt Rrata 79



Fig 6

SLOT LINER
PROJECTED
FROM CORE

ELN3213046

Fig 7

SLOT LINER

CUFFsS

ELN3213047

T« guFwRT (Coil separator) : 1§ Ael-aT ATgeT &
ST fohT STTAT € T aTSfeT & TdE T & S (AT AT
g, 99 AT T JUFHT (Separator) ITANT S €1 A
T d¥F 9¢ gU e =1teu | (Fig 8)

Fig 8

ELN3213048

4t fw (Packing strip) : ®ife @AY 7 wedge & = s
AT ST JUX JUART far st €, e 3 g wead
T T8 FTHEY FE & A1 R & F9 AT 9 g% el AR
(Fig9)

Fig 9
PACKING
STRIP

ELN3213049

=< (Wedge) : @il & FTelh! [ aTeX &1 A< A & et
% fore STt U 3t ST THST AT aF AT HTITL HT ITART fobaqm
ST & 98 wedge FEaTdT € | I% |t § Far ger (tightly) g9T
=12 | (Fig 10)

Fig 10
WEDGE

AR

RN

ELN321304A

T TN (Coilinsulation) : F3 STARN § FTa 415
FT ST 9T &IC & A=Y ATAT &, H FAl T T FIEAL WA T
H U ST € | §6 THE & FHAYA I FI THAA Fad & |

aeE=T g gan (Overhang insulation) : aTgfET &7 s Wt
Gt & e AHT YEdT € a8 ATa¥enT hedldl &, T0 W &
T SHANA T AH FIZAT AT FIST & FHAC 6T 1T & |
3o T | fafers auet #t v g & awd & o & QA & fog
ST ST ITANT AT AT € T8 SAEweT s gavd Fearar
gl

T T (Lead insulation) : =R =@t & o R
ferat (sleeves) a7 scie (68 ST €, 78 i SRII9T FgaTdr
| FRIEST T & AT AleeT T § d G THTIL AT HIEaY
T feerd e ggae 1 w1 w21 (Fig 11)

Fig 11
COMMUTATOR —

SHAFT }

/J\SLEEVES

% TG (Banding insulation) : st smH=e #t fRrfy
F =T aTEfeT % ia¥ &= gdt, el amt & e 7 s
£ 92 DC A=l | sfa¥ &1 #t gaifee e & gae 3%
wYer &Y At (banding) & aem StTaT 1 (Fig 12)

ELN321304B

Fig 12

BANDING

ELN321304C

FIfERT (Varnishing) : s arsfEm it &&=+ (impregnation)
F % forg AT anfeier SaaT & STt & | g wiwar artfeeT
FeaATl ¢ |

80 Tt : TawREa (NSQF @ - 5) - st 3.2.130 & awita Reaia



Frgien & qd FHgeex F e (Testing of the commutator
before winding) : STH=R & ATERT F7 & T4, FHL &
TETETOT AT U AT TORAT © | BT 3 & FRdeY & 9d
BN & AT H AT HIA | 7aE (WA & | FRICET &, FRCET
T FT 37 B AR A § qgad (Short circuit) 1 # ferfa
# e fobar o 2| afe FrpdeT aga wfvw afoew v gar &
e Fvive ATeY (et Ioh & AT FRIEE F A9 § qq1 3T AT

HA{Ha FREEY F qET (Test for grounded commu-
tator): ST FR[ECT T TF AT AAF B (bars) FHCCL l AS
IS AT ATFE F | Y A, AT FRIEET qAMHA Faarar & | 37
Fig 13 # fa@m srga 2% o & 2w faar Sirar & | 3w o &t
T oIS ATHEY #Y I & a1y @ &9 & &t ¥ | a4
F ZALY oIS B FRICE AT I & F2 | AT FREE F T
TE T AT oo oAt T2 AR | 9 A 5 F ey #ig e

Fig 13

{SHAFT (COMMUTATOR
=t — SN
_H 1 iF
B
TEST LEADS —
LAMP ———— =

ELN321304D

T % arc el AT AT | 3T Feex B8 (bar) I T die
T T THT TH G 3 F | T T T+ ST (bars) FT 3TeT-
FT | 3 Y | AfY Oeft a & wnet e 9% 3 o ST @
AT a8 WY 9 qfEa 2|

Y i FREe & forg adfieror (Test for shorted commu-
tator): 7€ 3w & f& Fig 14 # fRmmar a1 & sef & &9 s
H gU 3T H & A & forg fahar strar 2| 2w ofie &1 us A
TF FRICEYT BE & AT qWH F¥ A AT 1S B GHIT qTedt
B & AT T FE | T AW | Fig TH T2l e =anien |
afg g famar & at 2 ofie & awd 6 T st & i oy
T2+ (Short circuit) € | 319 T I TEH-ITH JTell S & =
TE I FIA g AT qAA 8 | TE < AMATE ¥ A aF (b T
Bl & A= T 7 & 94 |

Fig 14

SHAFT (COMMUTATOR

TEST LEADS ad

LAMP ———==

O
ELN321304E

e [foeiegse ®1 g=: el (Rewinding of mixer/liquidizer)

IR : 3F S F o | o9 Frfofem w4 w7 At g
o /oo § e aElin & g R #1 auE w0
o FUEfT FT T F ATT FY qU I HAST F TL FIAT

s AHER A I aEE (rewinding) % g smawa stiwe (data) THbE F7 # qEfa samEn

« ‘Tie & (‘lead swing’) T i wre w20
o IJER i & Aty v aee s
o AHER & T F Ft fafr w1 qoiw wwm)

T FHT A AT A e/ forfaasTEse giasa Atet &
START XA € FH 378 I=F &fie ¥ I=T Tl 1 ATawaHar
gt & | 7=ty wifors foea aa TeaT &, TReg &war, ®ie &t
T, AV, ATET AT FT AT5S, 91 IS ST T &7HAT 3T
H =T gt 21

s fae/ferfFaetee i g afEm -t et at srera= & ey
AL TEAT ATMMRY ATl oA T ATAT AT T TTET FATAT
ST "% | AT aF F AT ar F =AW # AvgE 7RadT w1
F AT AT &1 FE H 9Rady & &, g7 grefod 5 o s
W FF AAT 9 T THIT T2 & | AT AT AT,
AT T, oS ¥ A Ties AT AT FT 99 Fed a9 g

AT @A AR 4fF qrHER AT § I= #we A
ATTIHAT BT &, TATTT T2 Hre aTer ToH T H % ot
g aFd 2| aE AT FUE A AT S qRIEEre arer
WIS &, TafeT 389 g 814 & fog are-ame gome #3|
U] AR § WAF Y FAHEA 819 T, I & A F AR
S AT F I T qred |

g aTEfeT % forg stmaver eTeT uaHfrd #3 & usdt, gitveromeft
& foru 7 stravaes @ % T frsfafFaees i s & s v
F A # 7 qEfew # R F ar § quf ok | | guar
T & T4 & WRT § S(THET qTEeT & T &7 JUI (AT o[ I
| AT e o arsfen & qu % ary s /fafdaeer

Tafrwd : T (NSQF @X - 5) - s 3.2.130 & awifa Rraia 81



# 37T faFaT AT € | Fig 1 (a) 3% (b) # fewm sgaw asfér
gfasiiar (progressive) a1 ST (Retrogressive) 8t @31 2 |

Fig 1

——

i

BEGINNING LEAD END LEAD

(a) PROGRESSIVE LAP WINDING

~
——

BEGINNING LEAD

END LEAD

(b) RETROGRESSIVE LAP WINDING

ELN3213051

A & 7T @9 a1EREAT (Lap winding with loops) : & &ite
# gt Fueforat & uF ov aefen s & frers/forfFaemse §
HTHT: ITE STt &, &t Fig 2 § faamar o & | 5« f&fa § o
12 ATe, 24 Fsfort T 24 &< UF ATH=T € | 3097 TR

Fig 2

Ny / TWICE AS MANY ——
BARS AS SLOTS

ELN3213052

AT TSR T AF T # A Foesferat & ary ot &7 aadt & | g
FRETT G & G@AT A A T & T [T ST A01T |

T & famn @w awgfn (Lap winding without loops) : &
THT & AT AT § T ATZ (T @A & & FoSferd v ST
2 T FATA & 3 Y are e 81d § | d9 Faa & o R
3T FAGAR T & AT A T ALY |

Fre &Y g Azl & forg st u=a #2Aw (Collection
of data for rewinding a mixer) : & TF IAada AeT H
dHEY T fhee &1 g ATEfe F & at anfen & ad
(stripping) & AT GAAT SATTRIF T § TH{AA HT oAl AT,
ATl wferaromT 5 AE 4o w9 § uF 7 w4 AT w9
& A & T | TR AT & €T | g/ A7-9e &7 {Far aar
ITRY X IE IIEW & &9 § Table 1 # 3w mw 2|

A e &7 e a9 & v, R # @te § S araErr
qd aTE (T &1 St (strip) & | 37 wikam & i Table 2 # gwriat

e & der wie @ dern & & [ e el ey fi SIEETY T ST F9E SteT wfte & |
Fig 2 # feamar ot & u# v Sie @ 7@ & WX I8 AW 1t
FeT, ATl & F ATy ot ® Ifa sgwa § dieex b o
aqh |
T 1
am 9t e
Make : Type CodeNo
KW : Volts Amps
No. of poles : Hertz r.p.m
Frame Model
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Table2

Size of wire Tumns Insulation Connection
STATOR
Size of wire No.of turns Coil pitch Coils/Slots
ROTOR
No.of slots Bars Draw the end connection
and show the lead swing.

Centre of bars
Centre of mica

Details of lead swing
Centre of slots to

Lap Commutator pitch Wave

Table-1

e &t (Lead swing) : s & #sfie &t = fasiw st &
FRIEET & TR 9¥ ot #t T Y feree o strar &, afer
& fot & Frpdex & & ATy dae uF ffvad ferfa o=
ST & S % O anEfe & aw aeaw qEt Ariey arfd a1
FHET Y7h TaTa s1d1 <8 | AT #t ofte it fanta e & aror
feafa #t e f&m #=a 2|

TF ATHAL H1 AT | aad Aeaayer whwan & b afer & ofe
Ft I TR & & ary v oI | gt frfa o fsie
T FEA & 8 (Leads) # #:Ieex Bt |, i+ fafsrr fafaert
# & uF ferfq o vaer =nfen | afe Fgeex & ol &t avw |
ATHAT & UF TE F @1 AT dt &ATe & T e & ofie FReex
#T o7 f&m w%r =Ry ster % Fig 3 # e 3 wer @ o
Fig 4 % 7g 3% avw% e & € % Fig 5 § 78 FR[eeT @uet
& T UF A | (aligned) € | #REex 7 e &t ferfa sa we
& foro faeforfam fafer Somr & st 21

TF @1 % &g & TF ST A7 o0 &1 @i | 7 o= § & = 7
FRIEST TS AT A1 | & AT GUST & A1 oTHF 1 qg 7 2| AR
TTeT (data) & SAFAR AR (ST & TS FHAT ATHATT G A FHhdAT
g @ TIH T F Al B G Ak AT @UE AT ¥, wie
H@IT 1 % AT arar a (Segment) & Rt & ¥ | gat ot
& AT ZHT 9w F 9 & e 99 st @ fig 3§ R
2| afg wite &7 & 319 &Y @ | (in line) €, T 3T &Y it
Y% ATt B bar &t @@ 1 A4 |

Fig 3

o G C R R

[l [ ala] [ [ [ ]

LEAD SWING TO THE RIGHT

ELN3213053

wfer @ite THat AT et FaEa argren i fafer (Method of

winding single or double coil per slot)

e (e TF FE & a9 A= (Armature with one coil
per slot) : Wi &ie UF F@A @A §U UF ATHAT | atsfeT
A G e @ fafer e g @

Fig 4

98B0 4 BJE)aE &

[Pl el T T T [ ]

LEAD SWING TO LEFT

ELN3213054

po oo )i o

[ I T T T [ T T 1
fareft off wite & sre Y ot 3fea o & srgam wite § o Fame
QU &7 & A | i G F SAgE F=@Ed 1% 9 $ /Y
F oA FRGET AT X @ AR AR & o ATt AR 6t @
BT ¥, i 9reR F O dve & A g & A Sfter &
a% st & Fig 6 # fIamr mar &1

ELN3213055

T AT AT A1 T GO Sied gY ¥ ATHAL F 6T THR &
U FY AT FATEA ATEUE B & T8, AT SHULT AT 31 aret A=y
& I T F TR AT A1 aTer R & aryr Aewead! avet
& |TY ST & X (oo UF ead o argfe a7 @ st
% Fig 7 # few =1 21

TatREd : TR (NSQF @X - 5) - s 3.2.130 & awifa Raia 83



ELN3213056

ELN3213057

Tt Fugferat wfa wite & aTy A= (Armature with two coils
per slot): TF FaTae Ui &l H1 STTET 3T FT5e T &Ale arelr
vt A7 aTEve sTH= stfers s=ford @ | 39 TR & st
F Fosfora F & &y g R & &

T AT & AT AT HLAT AT FX A fordh T 2T & AN
& H oIS & FREeT TS | W@ | 5 ¥ A Ay ot @ra
# aTEe &7 A Bt a9 ATl H Fe 3 AT F F L F g
SIS 3| FHIceT Y a1 aTF & 3@+ TN SOl Fad i Teatt
FATAS & U TA(C qT8 dALH & T X | (79 Foesforat aig avs
AT F&dT &, df JrEfeT ais & &1 ¥ i« &t A< Tadl 8,
ar arsfeT ai g A AT Feart 8) @t aEfEw F awve
g a% 3ot fafer &1 sguree ¥ (Fig 8) @9 <t a1 o &t
F FRET DI | I FAGAR @ | 78 Fig 9 & g v 2|

Fig 8
COIL 7 AND 8
COIL 5 AND 6

COIL 1 AND 2
COIL 3AND 4

\
\ SHORT AND LONG
\/ LEADS FOR IDENTI-
FICATION

s
—
—
—

re
1 -
ELN3213058

X X X

BOTTOM LEADS PLACED
INTO BARS WHEN SUCH
COIL IS WOUND

TOP LEADS PLACED
INTO BARS AFTER ALL
COILS ARE WOUND

ELN3213059

ofte &t weam % forg faferr r & feaa STt #t St 8| o
FATAA & I & AL AT 1 % B F forg o wae &1 1 =
fara STTaT @ i St wite # gadl FEe & fog st o, fads
FATAA % forT Sror FaTarel qTeAT W START 6T Sram € Y
SHT TR T T8 | TH ST AS H S8 HTA Bt AT i
MY =y geft &7 we=T & forg W #Ar gn | uw & wiie | ot
FAIHD TEAT HEA & (o7 U &1 1S Siel d ALl FA1ad H
e a<t T FT Y qELT AT AT AT FHAT & AT FATIA
F I THR & AT T qF |

JHER A gA: AiEl 9 agew # & [ty (Method of rewinding and balancing the

armature)

IqEW : 9 9IS & ofd o faaforfyd e A ave gt
« g% DC =T & R-arEfEn w1 & RAfy me s

- aERT & BT F FEeX W (raisers) F ATY AieeRA/AR /e R FwA At Ay e s
« T=1F (banding) F TETFAT T TwF TA F1 fAfT WL FLAT
 JWHEY F TG FIA H A@EHAT AT TG F4 H1 {3 Faran

F=R arste # fafr (Method of winding the armature):
SATHAT 3 AT & FA AT o7 U A= # Fig 137 a@
argfeT ©vg (Winding stand) X @1 STTAT & | e 3 a1 STl
F oft 7 T TSI SITATE I, ATHAX HIS ST @Al Ht
Fgae T Srar 2|

Frgten fafemt (Winding methods) : stmH= &t Foeford #3
#¥ 5t fafemt 21

N

HIH BT ATEET
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Fig 1

ARMATURE CORE
INSULATION

ELN3213061

& aEfen (Hand winding) : & afET & forw wama, o=
4 agER ot giRa gt # 9 wie %ieT (slot feeders) W&
ST &, ST f Fig 2 # wite §@7 1 § @ile g2 4 ¥ axX §
AT A A @ ST © o arsfen, oAy aw gd e
T TUSTora &1 & | T FaTarel % 1= | S gAY FTaet % T
H UF I AT AT © | GAL FAAA (e A€ & P &l ATt
2 ST TS 1 7S &1 a0 G&AT H el § 36 71 H FUS (o
e ST 2| T 2 &1 faER, FEe 1% awEa o SmEr
gl

Fig 2
SLOT FEEDER

CORE

TURNS OF COIL

COMMUTATOR

WIRE ANCHORED

SLOT LINER

ELN3213062

S gEE TS [ & At €, {6 UF T a e S © i}
aq e T I & AT 2 | 37 aE & e & @,
a9 a% X &, 59 aF & aoft Frged, argve T & 9 | sifew
FATIA T Aford =T | T2 e & go| Y & Sier v 2|
AT SATHAR ATSTE B & A18, TAF WC § &1 FAT9 ATES Biedl
g St & qedt oA asfE et 8| 7 gfafeaa swr =ifew &
Ty Faraed &Y fUg 7 oF awrEe &F | Faae & o O & et
7 Fig 3 ¥t ave faard 37 T & Fr[eey T & S T |
e A asfen & fog, asfen & dvm qu aar v fafeyr
T i et o = 2 | g ffyr sie = & forg s sroeg
ST & | a9 aTefeT oY Aoy arefew & forg, Trde & Famaer
& AT FXA % forg a1efear de (pattern) &1 sra=TaT AT &1

wET gTRT argfE (Formed coil winding) : ST fa srsarme 1
# aufe fara st g7 €, 39 ffYr § = andfEn & am Fagan
TAHST & BT I7TH ST &, ore Tavme 3 fohee Famarer & forg swmar
ST €| 37 FAT I FoT ATHAX T AG9IF T i G &
FIAER FAEA FAT FT A€ @ v 2

FaTae & TSR §[ST (inactive side) T &7 & T4 SATAT & X
Fig 4 #t a¥e gl o & arer o sfar 2|

Fig 3
COMMUTATOR
\ SHAFT
— 2
3
3
END LEADS (LOOPING) z
w
Fig 4

INACTIVE

CONNECTION

LEADS \

BINDINGS

LN3213064

E

FaTIS &1 fraTefier =T ®t Fig 5 % AT %aT faar T & =i
ATHAR e & HW AJAR FIA A58, @ie § STl Al &, T
TS UFH-TF F¥h e § et A1 & 4T o Fig 6 7 famamar
2 | 3HEY TTR ATHER Y Tt FTEen arfd |@rat § o & St
& A FEe & o R & o o 33 e € o7 fee AR
FRECT AT & AT Aiee¥ F 741 o &1

Fig 5

ELN3213065

Fig 6

ELN3213066
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argfEn BT & FRgee &= F @ @Gw= (Connection of
winding ends with the commutator segments): sTH=¥
TSR & TvaTE, ATHAY ATOH F A R T I A
O H T A 2| (TE A F AT TFR ATF ST A1
A TS ATAHT &1 AT THIT & THS FEA % {oT AT BT A1)
3 ATAH T & T T YA ST F oS! AE & A% (ol
STt 2, fores 3 g T2 a 3T I @ STt a1 36 | 39%
TG, ATAHT & (Y T TESTC D AT T AT & A Aleey/
e a7 're-wae (hot-stacked) f&a sira &1

AR (Soldering) : A=l & forg sie ==t W fag@
T AT T ATHEY T I TR STAT (AT AT & | 31—
FT TS FRCET F ATZS T (AT FLAT & | FREe & a1 =t
&I Alee¥ XA & oIy AieeRar e a1 2= ITAiT &t 1t 2

Ateefiar &t fafyr fv goh1e 2 | e FRpeey TET A1 T84
%, S AT F Glee¥ AT & IT U Al (T Fea o |
I A8 AR &1 A 5ol | 79 | 50 a1 Fig 7 % A
HI R AT i T T FRILEX WX T A aF @ oG ah
f ST # ST T WX & Bl hel T WTAIATA &
ST | 3 AT &7 TATATAL 79 TEATAT SATAT & T Fead § gaager
ST 8t & |

Fig 7

SOLDERING
IRON

SOLDER

ELN3213067

S FRITET TS T ITH &F AT &, FREET LS T AT
TET SATAT & A 30% FIY AL T AT & AT e o
STTAT & | AteeY H R & A avw L A%E § Faw A Anfeu |
FREET F NS Al F T8 & UHAT ALY, A=TAT T S
affe &t a&ar &, g+ forg sH=e &1 s =T Fig 8 &t ave
AT IBT 3T AMMRY | Ao 1 TF AL & AL AL B ATH q8
F YA & forg s &1 Fig 8 &1 d¥e T&eT JTaT & | e fRar
qut & T & AT Wierg Fedd F1 6% F¥ @A e

w1 (Brazing) : s sH=ER #t aEfew # f&rfy §, st
arsfew ofie & R awafRm FREey T &1 3 § w@ae
T & a5e (brazed) T STTaT €| smerm & e & forg gae
fAteror oY @y T =R

Fig 8

ELN3213068

gz *f¥T (Hot stacking) : 8¢ DC =t #Y farfa & | s
TAF T FREST LA Y LT § T AT & AR Tfe-dee
spot-welded far STaT € | 77 &fe & Feardr &1 39 2w
% forg faety s & fewtda & v ste-w= T wit Sueer 2|

R af=T (Banding the armature) : oot & @&t
ferfy & e iR oiaT &1 # R 3 F geEar o § @
F% T ATHAR T LI & o0 & Id et v (banding)
# AT ST 2

AT & o R #t fRrfy § wew & oy, smiee o8 e
7% bands ST % 9 €| 99 AL gAAT § 6 qAT
A=Y & @rat 7 & R & areY Awad & T & o, ste
AT & S &7 v ITANT fFHr Strar | a2 ey | gt
e & forw e % O ST G o @ | 5% sHEe | e
T T ¥ Tt AT, g et A getert A e e
T T & o, & a1 39 e ST R ST 2

T &= (Cord bands) : TH=R 9 X1 & dw g+ &1 fafyr

&1 Fig 9 a1 flmmar mar @ ¥ gaa foru faforfaa fAdot =
e |

Fig 9
FREE T ]

FREE <
END OF l::] END

CORD
—] —

—

1.8TART OF THE CORD BAND 2_EIGHT TURNS OF

THE CORD BAND

LOOP @

Loopéi I
] N

4. SEVERAL TURNS WOUND
OVER THE LOOP

3.THE CORD BAND WITH LOOP
FORMED IN TREE END

LOOP (¢A}

5.THE END OF THE CORD IS BROUGHT

THROUGH THE LOOP AND PULLED
UNDER NEATH THE CORD BAND

ELN3213069
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Ifor TSt aTelt ST gt FT ITART | a2 A= & forg Wi,
BT ATH=RT & g gt | FRIEe & a7 & UF Y & Jree
F AT FE AT A agd AT & A9e &, AT 150mm =t Sy
F IE | Yeh B9 2 | Fig 9 # Ramat srgame S &1 7 & &R
# IS 3 | U X T A S AveH & AT ST &7 Afw R
F T § o R g gu o & Rt i o | 388 S & st
o S ot & A= & i o griam @l e S &
a1 g7 F=T St Wi 38 STaT © S6 HIE & | AT & F
AT qATE a9 YA & dw g T Far e (tight) W@

@ &= (Steel bands) : & F &= &1 FEfET & ATAT ATt
ot o o7 s aret At o= Tt oAt @1 3 dv S AT v
T ST AL & ATHER 9% ¥ A4 2 | Fig 10 7 ot fafyr fewars
TE & Y 7% 39 YA & | =% # 7 (Lathe) 7efia & &4
o ST ATHER 1S F 1 d¥® Fusforal & e g ofiaw &=
T 3T T HITS SR &I AIST TS HTE FT FF HY AU (o1
Fusforal 7 €I av F S 1At TgAT a7 S | TG #
TET & T & orT 3T T ST & UF %R & g ofie
EICES

Fig 10

ELN321306A

T F A= o ar ata & S 78 7@ §, O smEr & 9wt
ST FITEY LT X T@AT AT(RY AT( 3 AYeH & q18 T8 a7 H
AT 7@ | | aEfET G a9 At g9 € § & & aR
IR T =T o, IEY AN #7 & dv d ST F1

HTHEY T &l v & T@d 99 ST a1l Ov€ & qfaE g9
FATH TEA A ATIEIEAT Bl 2 | gafore @ forw uw e w7
ITANT FIA & ATIIHAT Tt & B a¢ F4W F2d &, T2
ATaE IR TS FAT € | 59 g6 A 37 FEAY a7 gFS B
g Tt &7 fr= 7 fafr et & 9 &t 8| 39 T F "rew § &
A7 AT ATHEAL H (AT & | &k Ft U 374 & qTF F9 a7 AT
Tt 7 feR | o9 AR & SR =R #t - gaman
ATH, TE FIIHTT T A F I 9% 57491 g9 7 99 F 9w
7T I | T TR 3 F&A & a18, At 7 o Ay wiga # wie
F ST X A T AT FY S | TF TH 7 TAH 9w & 34T TH
& qut &Y |

T Az #1 aieror (Testing the new winding) : 5i& I
AT T HATAT IUF &F W, AT TS ATA9AF & AT & % I
aTEfRr 7 dateEt # agae, o, gor TRue HAY qAe &

HE BN 1 A & A | T (ST & AT F37 & T ST
(T ATl &I JT AT S ar 37 It & i o 5w &k |

affr wa arf<finT (Baking and varnishing) : smH=R &
Fusfor, Al 37 T F THEA & a1a, ST HF AT HLA
FT AT & | I% ST 37 T Qeft 997 3 € ST @t 7 0y
TS FATIA A Al | HA B W Al & | FFOF & LT AT
FT TGAIA FAANR B AT © FoTah HILT AT B FHAT © |
T & FTROT Y AT F TATA H FHT AT & | ATHAL F Ao
FAH I, TH & T a6 (At & for g8 T e savs
gar |

STHEY it A arfefer am arg 96 (air-drying) atfHer & atfer
forar ST & | st SfET arfder &Y strawaear 7 & ar sgfa &
T AT HY AT-I AT TG & ATt & | Ff anfefor arferes
ST STt & Fi{E AT & g &9, TH qof &7 & qre<
fAeTelt ST\t 21

HTHEY 1 A § F34 %1 92 (Importance of balancing
the armature) : forra/frfFaeTEse & ST & aTeT =R
3000 & 6000 r.p.m. 9% T & ST & 9re At a¥ i aear
2| 28 I & A=l &7 aft f{emsit § W (load) TR E4T
TRT| IR | A e & Feor 4= [y ™ &

gusforat & At #t sAWar (Unequal turns in coils)
#ie STl § s|uar (Unequal core assembly)
wedges & AT | sraaar (Unequal weight of wedges)
(e ATEAT ggaee # @AW (Unequal slot liner
insulations)
e & Rl &, = &Y S=7 i & F0 AT ad
ST BT & WA [ agd F9 THA H HS T HHYCET B AT I
gaar | fawe aRferfaat & smi=w sfeea & S =)
forarfiar amex o S | 0 srEgfod e ar fRafa §, S Atex
T AT B T MY AT ST | A F\tar, = &t
FIfId FIA & oI, SEATHE I (6T AT HT ITANT A & |
TF A% IoF WX &I 9%, agad F3 & oy faodia avs drar
F AR AT o o 2 | 3o ferfaat § st avw e e
ATHAY & IRIY 9¥ ITYH BT AT FT AL H FH {637 ST
el

fafir 1 - wifes agew (Static Balancing - Method 1) :
SEATES #T AT gHRMT U I ATV AT AT AT F
TR e B Afds aqg 9 Fig 11 & AT JSHTaT 1T 2 |
T ATE JEH & AT, AfS = eraet affer # faferr srawmer
H wHAT &, d9 37 Gegferd AT A1(RT | FALT ATE Af TAF T
qew % 18 ArH=e waAr aRkfyr § uw & fRfy o wwar g,
A9 TWFAT AT(RY o A= Il € | TRt ATHEY U &7 e
FF AT & A I8 AL HT 98 WHT & A ad€ & AT & a8
AT I8 fAadd 90T & 9 #ET SR
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Fig 11

ELN321306B

39 Y& &1 fRrfa §, o 9mr # et wedges 7T g% & 3%
F2T FY AT wedges STt fidet a7 o & a1 &7, & aaef 371 1Ry |
T T g6 AT (rolling) 2% #t #2 S FYAT AMRY, ST d
o szl qoia: axge 7 &t s % s adt ades & agfora
gl

3 THI & STEAT FTEAT § T4 & forg, (= ase< #t 98
TEAT TRy f& a3 F3a a7, SEAT & [oQ qew qTek HILOT
F @ T AN

wifas a=ge - fafir 2 (Static balancing - Method 2): ©%
#qfera (balancer) 3% 38 Y& &7 &tar & forg w=re Aefia anq
# (= & wt agferd #¥ & forg wefte #1 i fFw strar
| T wgford & w9l § a9 ST € | $6 T F Eferd ST ATHAY
F dgfera & @ fAfyr fm w=e )

STHER Y He T2 T T (Fig 12) s =< &7 fik & gamd |
T ATHEY AT Srawm ® St STHEY #T 9 9nr S
# A B | g A= A fag (W) 9 = & e @ |
TET I-a AW & |, fe sy v forfaat & w6 €,

aAr A= d@gford BT, Y Afe aw s Afvad fafy o s sar
g, at 3| 9T 9 & i faewld o 9 A @ e S9
gfer #ge (counterbalance) FE & STEwIAT Biel © |

Fig 12
BALANCING WAYS

ARMATURE

ELN321306C

T THEY & a7 I T AT €1 & Sie ghs! B @ H I
faarT ST & | Bt e 7 9% WK (load), F7F % 1= Teae
& W I T@T AT & | ATHAR & dqfod F3 & forg smaves®
&g &1 ATAT ATHT & A1 SO0 | Hgad F< a1 72 fafy @fas
HgAT FEATAT © |

Tifert &g (Dynamic balancing) : fa=ga wefiat & gae ater
AT AT STHAT & Hferd F3 % forg et dger weiie Iuae
| =T F 7 "eiAl a¥ R e strar € s fraiRa wfe
I AT STAT & | UF Hha® AT gaF AHE I 9 ferfa &t
FNAT & A A AT AT HIE H Fiam & | dger wofid ar at
Tifer® d@qgee ar wEEdE (stroboscopic) ddad & ard
ST 2 |

Fer agien wr wden (Testing of armature winding)

S : 79 TS & 3d # o9 F=fafaw w6 wv aww s
o Jr=ET qdreror et w1 auie w5, Q|

— arzfE sfawty afieror

— T Sfaete g

— ATIAT TIETT

— TieedT g AT |

Frzfem wdieror (Testing the winding) : 3 TH=R & a19ve &F
AT I8 Y FRE F A A & d6, TH THAT HLAT
AT & AT & | 37 THAT & AT & F S arel 3
T 56 ST @ & | SITHER AR # &N AT AT &, o
A (earthed), Fosforat & @y (short circuit), Fosfermt
H GaAT JT AT 7= H GAT T A FEA & HA 3o &
ST &1 T 3w fafis aeror faftet & s T ST gwar 2|

A= arg fE ity weieror (Armature winding resistance
test) : TH=R FaTI &7 Ay = @ low range ¥ raT
Hre gTRT ATIT AT & AR Hfeaw &g #3690 F F forg afaar
ot STl & | Rereraierr & ATE T (AT F Hedre ATefeT ¥ oy
FRICC Y T gt srgam) At fRafer & swomre dwiwet & o
Sfeerer AT ST 8 | UF F a8 UF (FHE) TS avet & dr
gfer<ter war ot q¥er = Fig 1 9 Reard 1€ 21
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Fig 1

|-

r<— COTTON
TAPE

COUNTER
WEIGHT

S £ Fig 1 # fewmmar mar & fF #few 20 s @ gfasme
(counterweight) I & # FREET & FIUT & T FY ACHAT
T ¥, 38E @A S, FREET ST I TFHS a9 @l g |
3T A oIS B FAN FRICeT TUST & a1d aT a & 1S
X FHT FATEeH T Sfaery W Srar @ | 'l e ® A
T SfaRry a9 ST =Arfey | afe Jw wfawty @ & 7% o &
T AT F FH FA AT Af 72 wfarer 797 1@ 2 At
IT FATAE § GAT T FATIIT AT FATIcH | AFAF AT HF T
F I

ELN3213071

AT wfaie wier (Insulation resistance test) : T 3t
s e & gt FREeY W= & we afhe #1 | (Fig 2) 250
Al q B AT T AT B 500 Flee qTet TR &, FREET
WAl T FIET & dre SIS T T HY | /AT 747
st 1 & ofteT & ik g anfeu | afy segeew wfagy
1 FITSATRT & 7 &1 Al IS § THT T FAAL FGAYA S HT
#E 2|

3 TOE B FH-FAT RS wfaery dwr & o o S @
AT g7 9] TF T S Fod & | TE T FAA FAAS
J-FI(hd B T & Habel AT © AT AT T FY 721 |

Fig 2

BARE COPPER WIRE j
(SHORTING COMM. SEGMENT)

ELN3213072

AT THA9 (Growler test) : =Y FET § ogaT T
T § GAT T TV FIA & 63 F g8 qrA fafer gy
ety fafyr 2|

TS (Growler) : 3t THR & TS &M € - 1) STARE AT
2) AT AT | ATELT ATSHAAT BT ITANT SIS ATHELL T T
FE & forg famam Strar & v SRS Jre &1 ST a8 DC
ATHAT A AC ATET =TT F AT &7 T F3 & forg e
Sar 21

et ISe? (External growler) : Fig 3 # U& ae<t IS
feama mar @ St % uF geEgaied g et @ e swmr
SATHAT | o AW, AT T 7T A GAT I & T8 HLA
T I T FET I &, IT T H T84 4 & forg o siar
gl

Fig 3
LAMINATED

TO LINE

240 VOLTS
AC
COIL INSULATED FROM CORE

EXTERNAL GROWLER

ELN3213073

T ATHAX H, TF AlE HIS & FIL UH FI [o1ael 2idl & AT
7€ 240 dtee AC ATEA & ST BTl © | ATHTA: FI€ H S &
BT & 37T gt FUXT W 3R =T &, Sed 389 1 e
fhe &t &% Fig 4 # 30 Tea &1 fI@mr = 2|

Fig 4
ARMATURE

ARMATURE COIL

L
240V, AC
N

ELN3213074

ST ATHAL FIAA 1 THATIAT FIE T ST &, AT SIS bar
IR STHEY FUefordt & diees Iae & ATl 2|

ATRE A (Internal growler) : T& STARE AT AT
I AC Wiext & ®ex & forg ST iar €, ag JH=s & forg
Y ST et & | F s fhe & @ an fee dfRq sw e
ST & | stefafia fere (built-in feelers) TTSa¥ & |7 TF 781
=< (flexible blade) J=T &taT & gafoy sifafRk swm =i it
ATITIHAT LT TSl & | ST Rt | Fuaaar g7 T & JMSe<
F ATATIFRAT Brdt & ForH gus faw & forg @ 4t g 21
Fig 5 ® u# Ju% fha¥ I e Teee fa@mr @ €, s
a< =Rl & forg ITT BT 2

f FHtha arEf & o wmeee a et (Growler test for
grounded coil) : 5@ =R F1 aferor T ST § 39
AT T TE@T 1T & 31X a9 f&m ‘st &2 & smar & st
% Fig 6 # fe@mar wm 8, ts AC fieft-ateedfiex &t us g,
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T AT MY I NI | AT =T T I @l =i R
TEAT &, Af 7€ " & fi e Y T aTelt T § FiE oy T
(short circuit) 7 & | #2 FU<T @4l I¥ &1 =€ @ o @
3 % TG SATHAL 1 FATH ATfF W a1 F© @ e & o
T | g4 A7 d¥E 3 Y AT qA ATHAY F & S % e fafer
TATATE & |

Fig5

COIL OF THE
GROWLER

FEELER

ELN3213075

INTERNAL GROWLER

Fig6
ARMATURE PLACED IN GROWLER FOR TESTING PURPOSE

TEST LEADS —=—

L

~ SUPPLY

N

GROWLER CONSISTS OF A

LAMINATED CORE ON WHICH
A COIL OF WIRE IS WOUND

ELN3213076

FHECT F qaE FIT A TS T 7@, A e & gadl dre
e ¢ 79 |

afy #wex o= TreATE G, av e FgAT FT gAY TR
GUS T T THE A AT (T8 THTT T8 AT AR T & AL THE0T
F | 9 Wex Fg 8T 7 T, dt 78 @6 & fF 37 FREe @ve
& It FaT EHfEa (grounded) ® 1

gty FEd & g wEee o (Growler test for
shorted coil) : 3= & &g TRy q¥rerer #= &1 fafyr f=
THER F 2|

fore st=R &1 2 faraT ST @ 39 IS TX @ # R o
f3harT STTaT 2| 319 UF 9adT 9rg 1 THST, AT o ST =e A
ATHAY & qa9 FILN &€ I TG AT & st & Fig 7 % flmmar
T & | ATEFET § A g A Rl § & st & Fe 9

TF ATHEY forE 9= e @3 AT gfFaerese (equalizers) &7t
&1 I X ST AT ATCAT TN AL 6T ST Tl & | T T
FT ATHAY TAF FA(E TT HI FT FOT 007, ™ed 7@ g

Fig 7

HACK-SAW BLADE \ 5

GROWLER

ELN3213077

frard T & afr aEfEn ag oo €

TN A AT TR FT 902107 (Test for open circuit in
coil) : IR & AT e ¥ TRt wfare & are dex (freft-
atee AT FHIER) Y o g € | g9 e & stf=e Fame ® ger
I & v T gE " 2|

T I | GAT 319 & THA0 H AEaw ey (Growler test
for an open coil) : TTFAT & AT TF FAFA H GAT 1T &
qqT @ & oI @ a% & SHEY # qTSY 9% de F
3| Fig 8 # fawm srgam us AC fircfi-ateesie & U< ardt &t
I 9T & BT bars ® 3% F¥ | AL F A X Hweaw
B & A AR T Fd @ | 9 37 B GAl Fq9d &
T ST & AN feil-ateedfie g7 31 St & a1 ST &, av Hiex
F Hahask pointer faedT TE 3T | sr=r A B2 faew o ft | geft
FATIA FT T 3% frew & foar off fFFar 57 asar 8, 7a% g uw
AT % g&e | HUT aTel 31 Bl bars F1 g e star & | 7y
AT &t 9 3o S SR &g w 99T 7 & At 98 F@d '
AT &I &7 Hhel © | TS GATTH AT AT FRILET BT H AT @ FATIA
# & awar 2| 7w fafy o affe wmw & B & &=, ago
F feafa et aw @, &t 71T 3 & forg of fFar s awar 1 fex

Fig 8

L
~ SUPPLY
N
240 VOLTS AC

ELN3213078
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f ST e THE AT A A A FA B dEH
Adrosa fafer 1

0 T&T0T (Drop test) : STH=Y T Gef Tfa<re, At i g,
TITT AT GAT T A FEA A I TATSTAT B AT HEA B
Faw Ay fafer g ¢ 2 | vE e o & g ) FEdeT et
& A-IX | FH areest 3 DC W F¥ | aR9a HERs & &

Fig 9
d—Y
]
JCOTTON
TAPE
\\ j=~— COUNTER
WEIGHT
REVERSED COIL LEADS
|+ [ 2 Jsyfafs e[y o]
mvV
L — P
REVERSE READING o
L g
N
®) g
w

afRafd wfaete stie &1 DC we™ &7 f&r= o9 &< =1 Fig 9a
AT b % AFAR feweadt Fgdey @vst & TF fieii-ateediet e
gl

afRadt Reteee (variable rheostat) & ITaHT & FieeHiex it
RS =1 faftre A a% qumEifoa #¥ | = &t uF foom &
T G, T AT FREeX @ve § fefl-ateewlex & ot
e F | TAF X TSA1% Ad aHT FReT st & foafd 7
AT TEel aTel HesTT & a¥e & g arey | gk & faeed
Ty & v ™= 2

o Ffg geft grewiE TuE €, @ arsfew A 2|
afy frcit-aieesie g a1 e dteest 9edT &, at Fee
dHT § IS @A § agIT 2|

+  If3 faclt-aieediey 3= aieest Jear & & § I T
# gar 2|
7fe Fig 9b & SIgaR fici-aicediex St faem # faetw wear
& at @vel & JET FEd Il e TE 2

T dHER % faer wfafem f s arer o sRgee
Sfete ST YA FAA T ATHEL AT # 319 e 1 qa=e
& AT 8, a9 g19 dee fhar Siar g1
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