T q9 (Coil group) : 51a =T {3t e # gy yare
T 9T T STaeiis H, AT T 3G & Farael HF g1 argst
H grer & 3o e e, se & Fig 4(a) # fRwamar mr &1

TATIAR TF (T a1 | 9R7 &1 94 T & el I it
2| uw s AEfRT # e F 9gan uF av dAfiE A&,
TF T T & forg Soft & st ey & st % Fig 4(b) & fammar
T 2| (vE YT F AT e §) uF AR # g @ g
T FEAT Al a6 HEAT TAT AT T HEAT & OIS & aE Bl

=1
s N s N
(@) (b)

St S gerr
qeAl # e

Fig 4

ELN3314014

FAEA IO B G@T =

Coil group per phase per pole =
Total No. of coil groups
No. of phases x No. of poles

A ufer | ofd aier ok awf 7 Figa # der

_ Totalnumber of coils
No. of phases x No. of poles

_ Totalnumber of coils
Total number of groups

A ufer | ofd aier ok awf F Figa w1 der

FAIA I (Coil connections): IS ST UF e &
o Y &, g FEd & Y & a7 OF & qE § SIS A
g 3 FEIA HASE FEATd € A Fig 5 # feam & &1

Fig 5

POLE CONNECTION

ELN3314015

COIL CONNECTION

Tt @A (Pole connection) : 5Ta UF & %51 H U J9 &
HATS ZAY T & AT 56 91 € 9 it @A a1 qE qASTT
FEATA &, A 3% Fig 5 & fFmmar = &1

FAqui-FaTae Az (Whole-coil winding): o afeén &
el et FATIA HHE AT ST AT & qIAT a1 HEAT 6 aa BHed
€ 98 guul-aaTae e FEard ¢ | Fig 6 #t a9 |

Fig6

FULL COIL WINDING 4-COILS 4-POLES RIGHT TO RIGHT
OR LEFT TO LEFT CONNECTION

ELN3314016

T T arEf= (Half coil winding) : fw argfer & wfa
o FETEI YT A1 FE@T T F Tt Y d@r & qrefy gt @
IE BT FATAA AR FEATAT & | FTF FAIA AT T: A
& @, 31 AT efiE qTelt Al T aaniae Aedl § & Sy & |
Fig7 34|

Fig 7

HALF COIL WINDING 2-COILS 4-POLES

RIGHT TO LEFT OR LEFT TO RIGHT CONNECTION

ELN3314017

e e aefR (Single layer winding) : T w=a aEfeT
H T TE | A UF FaTIe ST Tt & 4 foh Fig 8 & fawaman
T & Y T & Al AT ATHAT | FTIAT T HEAT, @it
slots &Y @@ & aeft gt & | Uoer Tea Rl § @ i
g faww derr § o S 2|

Fig 8
( PAPER INSULATION

ELN3314018

To @a¥ aiEf=w (Double layer winding) : & X
AT § TAF &AM | & T A15E el © (37 TF FaLy
7T uF fA=elt) s % Fig 9 # femman wam @ &R F=eal 41
HE@IT WX | el & T & god el

Tafarwd : T (NSQF @ - 5) - s 3.3.140 & awifa Rraia 155



Fig 9
( PAPER INSULATION

/ TOP COIL SIDE

COIL SEPARATOR

BOTTOM COIL SIDE

ELN3314019

"t argf=w (Balanced winding) : 5@ Sfaq %7 afd @i
FATAA THE & AT GYE | FATZAT a1 ST aLE B Al Argred
Fwgford arEfeT (‘balanced winding’) F&aTdt & | a= &w (‘Even’)
FE AR ot FeA! & X 34 Fig 10 # 39 |

Fig 10

POLE-1 POLE-2 POLE-3 POLE4
1-6 2-7 712 813 1318 14-19 19-24 201

PHASE ;L, |_, ‘_1 U |_’
A A2

5-10 6 11 1116 1217 17-22 18-283 23-4 25-5

PHASE.'i' ‘_’ ‘_1 U ‘_1

9-14 1015 15-20 16-21 212 22-3 3-8 4-1

PHASE;C‘_' ‘_’ ‘_1 U ‘_1

GROUP CONNECTION OF BALANCED WINDING

smgfera argf=a (Unbalanced winding) : #fs sifay &t wifer
T FATAA TYE & AT TYE A FATZAT 1 ST JHATT el &
Al 36 THE T FEEA Ao AT FEeATd! & | T/ 7% qW
faww g +ff F=d € WX 3@ Fig 11 7 femmen @ 21

7€ AU ST & fF Tk BT # FATSedt A @7 aaY gy

Trfey =T aEfeT axgfo &t a1 smwgfera star % Fig 107 11
# femmar mar 2|

ELN331401A

Fig 11
POLE-1 POLE-2 POLE-3 POLE4
PHASE ‘A | |
—®
Az
7-14 916 17— 24 25-32 2734 35 -6
PHASE 'B'
—®
By By
13-20 15-22 23 - 30 31-2 33 - 4 5 —12
PHASE 'C'
o o
e c, &
3
GROUP CONNECTION OF UNBALANCED WINDING 2
d

THf=a argf=T (Concentrated winding) : 51 foreft argfer
H gfer arer afer %1 FTEal # HEAT UE Sl 8§, a9 e

Tfea’(concentrated winding’) aTEfET wEaTdlt & | 58 TR &t
TEfRT & y&F FAE ST UF e &1 5l 2|

faafya aef= (Distributed winding) : & aEfET & ufa &t
g TteT FaTSel B HAT T & ATAF Sl & A S @ret 7
Faferd gidr & | 3o forfa & gas e & a9 9t fo=r ety
gl

it wa @ femfa aef<ar (Partially distributed wind-
ing): T Y& # AT § FATI 1 oI, T @rat Hf Aal
AT €, U] TS &€ @Al T|d & AR T @ra {6 (dummy)
g FEad 2 |

got famfRa argf<ar (Fully distributed winding) : o8 a8
arEfET =it @ fomd uw oft ==t R 7€ war 2|

fafi e #it AC aigfRi (Different types of AC Windings)
AEfET s F gETe fforfad R & 8t 2|

grEhe arigf (Basket winding)

a

b #mife® arEfEr (Concentric winding)

c @I arEfeT (Skein winding)

d TRie T AM-3TET e afen (Flatloop Non-overlapped
winding)

e TR T AT o AT 39 arsfe (Flatloop overlapped
or chainwinding)

f @& arEfsT (Skew winding)

g IIEvE FTEe arsfeT (Diamond coil winding)

h g=tee Fm@a arEfeT (Involute coil winding)

THL aEfRT (Basket winding) : 3 arsfe &, agfer quf
B ¥ v, AR F R S & g A ave Rerd
&, gafery & aTehe aTEfeT Fed @ | a) févrer %9 (Single layer)
JTEhe AT Fig 12a ®, 3 g9t @a¥ (double layer) sT&he
arEfEw Fig 12b # f3@m w2 2|

(a)

(b)
BASKET WINDING

ELN331401C

FATY® (a1 S9) @<= (Concentric (or box type)
winding): 38 Y& & aEfET §, UF g9 § I AT I F AAF
FATZAT BT & A TA® T § TAF AT F1 &g ff 0F &

156 Tt : TawREa (NSQF @ - 5) = s 3.3.140 & awita Rt



gl was g9 |, FE o awree 7€ gt € o safau 7 uw
FAY H AELAT T2l FLAT © |

= AT | Fargent &t {9 aue 9 Sl € Si7 g & 5w
e & = § 2 &7 s giar 2| gafe e @ @
&I % FIT FTEAL FT Gl A ST § ATF o7 ovrar &, b
+ff 5@ fewirEa & Farget & sfidew (cooling) % forg stfars T
forer ST @ | 7' arEfr S uwe Fer (single phase) #ieet
#T AT § sraetg St €1 39 Fig 13 # R e 2|

Fig 13

ELN331401D

CONCENTRIC WINDING

w5t arzfRT (Skein winding) : =t aERT A @Ed T=
UF AT AFETS A A FEATAA, FOSTord & AT € ST 389 a8
30 UF &@IE | STAT AT 8, T4 g8 AwTs & AieHT §a arai
H grelT Stat & star % Fig 14 § gortar @ 1

Fig 14

SKEIN WINDING

ELN331401E

AT 9 ATH-31aGR o Figf= (Flat loop non-overlapped

winding) : 37 aEfET & FTIT TF AL I AALAE ART FAT

g Y 3AfIT 98 Fie g A ATETAT AT Feard & | 56

THE A AERT § I9F IT F A9 UF @A el 2| 5
Fig 15

T

FLAT LOOP NON-OVER LAPPED WINDING

AT U AtavaE a1 9w aiEf=w (Flat loop overlapped or
chain winding) : 37 atsf= & wfa %1 9f qier Famae &t @
TF & Afer gl € AR o off - ey & i 39 frawe
FATAA UF AL &1 AT o7 FAT & | Fig 16 7 39 a5 & =
# femmar @ 2|

ELN331401F

Fig 16

%%%%%%%%E

FLAT LOOP OVERLAPPED WINDING OR CHAIN WINDING

ELN331401G

&g arz=T (Skew winding) : 6 T § FmEe # ST
AT 2idl €, Somd For & fAepmae & forg srfers e frerar
2| 37 A # Fig 17 s feamr mr &1

Fig 17

JEEEEEE

ELN331401H

TEAUE FAEA qiEf=T (Diamond coil winding) : 3@ g
F IUFRT S aTell F1I T ATHR SEAUE & ST el &, I8
T A e 2t €1 38 Fig 18 # fawmar e 2|

Fig 18

9 6|8 8 BE|EE

ELN3314011

ZTAAIE FE argf= (Involute coil winding) : 58 &R
FT FIT TeA dAT TSNS & SATHY | q918 AT & Y 918 |
FEHT ATshATefTeT ST 1 TaT X A HT ATHR FAATEE FATIA
& a7 AT & 5@ Fig 19 § R = 21

Fig 19

d H|E H B8 E

ELN331401J

dgfae stw (Electrical degrees): U# wier I # 360° 33fa®
ST BTt & | gaeT o € Ww T | 180° a7 et | 3Hfery
AteT # Al o qrent A derr o7 A Fwr 2|

2 et % B - 360° Fgfw s

4 v ¥ forg - 7200 A s

6 titer % forg - 1080° Al sior

TafErwd : TawiEa (NSQF @ - 5) - svama 3.3.140 & awifa Rraia 157



G & HOT F (ARG T & Aq FL G0 &
witeaor= 1800 x qiell # &#ern
wATer @ T dE&AT

7
witeqr=  360° X qiert g

wAEt # oA HEAT
% feeamas (Phase dispalcement) : t& & & forg werfdar
(starting) @ AT (running) atEfeaT 90° & fawfua g aTfRy |
IaTEX & forg afe wre oy 3002 At afe i afen wie @@
H % Bl a1 W aEfT @ie §@1 4 & I gl arfeu |

IITER ; ‘B’ T e F o Fgane w1 fawor = 2

Aty w&e (Slot liner) : 0.175 mm #teT 39 99X #T UF I
& @19 0.25 mm AT wEa¥ e e e ATget @ &t &1
START ATARF e & €7 & Far sar 21 7= #i & B &
Jre¥ 10 mm AT =Ry |

gvg arEfen ubkan (Hand winding process)

FaTEw Aave? (Coil separator) : AT Ja¥ arsfe it f&rfq
# 0.375 mm A 37 TUX AT FEFAT TATH HEH @6 =T A
ST 3T 1 € 3% 38 9% FIX % & 9% 10 mm ST &A1
=rfeT |

aw duwew T afET 8w (Wedge separator/packing
strip): 0.375 mm A< AATHRT FT ITART ATARE &S AT a5
& dr= f3FaT StaT €1 38 I&@F FIX 9 10 mm F=7 ST F1Ru |

aw (Wedge) : 2 mm a1 3 mm TehTEss FIEaT ITINT fh
Sd & | 38 T HI % O 9 6 mm 9T g 91T

WAy &1 %9 AT (Over hang inter-phase
insulation): =1¢f Sg&HR ©T # 0.25 mm AT & gt wiEaw
AT FATT AAT-AT Foll & FTEed & a9 %ol (AT SgA
% forg ITwT faFa Strar & | g & are @9veT # 0.15 mm
afefer 36T T FIEET T FATT, T FATSH F AT T AT
FMRU |

IgEV : 3H IS & A # AT fAfaad FF FA AT 6T
o 30T FUET F ATH TATAT
o oz qrEts # fAfy wr aofw =)

gogarEfE (Hand winding) wiext & wrfdm  <f i giat argfér

F forg gve aEfewr 1 IuT fRar o "war €1 3w At A, uw

T T H¥eh AT AT &A1l § STeAT ATt &, 38 ST (¥ FATT

F AT FF AR TOHRAT T B ad Sy T@T St 2 |

3o ansf=w fafyr & 3t ger @ 2|

1 St & | &7 Hfa et a8t #av g3 (tight) atgf=ar &z
quT 2|

2 T AT SEl #1 AEwEEar T8 gidr 2|

arEfET 3 ST et ®eT oY argfRT are # aifa= (spool) &t

e Fig 1 7 faar € 21

Fig 1

ELN3314021

A A o ©ie 3T T6R & gafes (6l T 8, " &1 98 9158
e doe R el e &, &7 ST @ foram A @ s
(T & | S A STl 4T 1947 2|

Fig 2

ELN3314022

gug aiEfew & fafy fa e & affa & 7% 2|

1 =g o o At & O &, Ao 9% X I a9 g
F Ay de FH |

2 AR A A S = & arr aafRr aw & wie §
STt AT AT = F |

3 A H g9 @A gy, STET & AGATE TeA T &1eE A
AT AR & S |

4 9w FEE ¥ Afead ot & ary aiEf<w #31 & a1, el
T FATAA % AT HF T HF 5 A {4 & SAFATL ALY
|

5 FAUFAEA I (TR ST & AT % qTF, ST TS FATaA
# o I & FgER aEfeT SR ©@ |
HAOT el SR QT FX AT [ ST B AT
ot |

158 Tt : TawEa (NSQF @ - 5) = s 3.3.140 & awifa Rt



6 aEfRT & W, T # agr fRfa § @ & fog @l
wiet # Fig 2 % A A&s! & gas 74 |

7 afe wite ¥ Faar U FI ATEE & AT &, T dT & Fe
§ StaTef=ar #t @t #3= & forg 4% (wedge) F &7 3 |

8 T gae aae ATEfEw & foru, wie & ued Fad A=y Fargad
AT TTCAT TS &7, a7 30 AHST AT FEA #F U (wedge) &
e fRfeT Tad s ©e § 391 99 d foh @ arEfeT
qof 7 =Tl

9 firdr (dowels) #F farrer

10 2 & 9 TF F WUl &t TIF Tl & forg 9y <@, &1 a% &
et () aefRa €ex # Oof et

11 o stia (starting) asfRw & forw saws arEst &t
T AT qTelT T At A FL |

12 IIRITH T&T (steps) FT AFAI FId Y, FAMA STETATAR
wrféT aref it g anfér & fog o a2 |

3 ¥ e 9 duedw WieY Al (Rre @ REhges aElRa) 3 phase squirrel cage
induction motor winding (single layer distributed winding)

Objectives: At the end of this lesson you shall be able to

o R dwr Reefieree aEfi & Sdftm o ud aEf @@ite samm & awen s

o R T WA FARE TR F T B AT AT
o fr 7 e s F/ TA T ST @, a2 q|rd

feefieges waw w1 argRRw (Distributed type winding): &=
el Wil | qTE ST aTell a8 AR THY it arg T s
T # Al € | fFalRka yr & el aw aEfer & Ged
ol FTEel FHTETES, F A O A ATHR A Bd & A
¥ FATEAT FTHTAAAT FH T FUSTOIT it & @rat # Farseti
FAEIT & AT, T FATZAT U gAY 1 A1a¥ o T Fedt 8 | fafRa
THY FT AT Tohel TA T TRl IXd THE # &

fimer @ aERW (Single layer winding) : e @@=
T ae TRl & Saw FmEal & @@, ®iel & d@r
ATeft Bt 2 | SR & fow 12 &Ae § 6 FTEAl | 24 ®Ale A
12 FTEAl S 36 e § 18 FATEAT AT FHT THIT TN HET
AIAF T § UF FE q15€ Sdv 2 |

e sav feefiegee aEfen % forg mom (Calculation for
single layer distributed winding) : ffaRa e =a
FrEfer & forw amgfer stiweT (winding data) feferfae eiwmatt
& I 2 (IITET | 3- %, 24 wite, 12 70, 4 7t # e
feamar T ?)

I |99 (Grouping)

Total Mo. of coils
Mo. of phases

i)Mo. of coils/phase =

IETEXOT §
gfer &t FTEAr @ @I = 12/3 = 4 Fad /T
i T FEE #Ae % o

Total Mo. of coils

Mo. of coils/phase/pole =
0.0t collsiphase/pole Mo. of phases xMo. of poles

IETETT §

Mo. of coils/phaselpole = e _ 1coil/phase/pole
Jx4

iii) eT@ FETIS "@Ato % forg

Mo of coils/phasefpair of poles

_ Total Mo. of coils
Ma. of phases xpair of poles

IeTeT & fau

For each phase and pair of poles = 12
Ix2

= 2coils / phase /pair of poles

o T SerEw 4, s T dEA aft awE E S
frafta arEfe & qof iy ot S o7 g &t -3
e F Mg AT AW |, I Ig FGEIRE 7 & | o1
IITETT |’ FHOT Fueelt qAtew w1 forar wam &1

Il fr= (Pitch)

Total Mo. of slots

Paole pitch =
o pite Mo. of poles

0 ISTEO B, 9 U9 = 24/4 = 6 @it
ii) 7T fr = (Coil pitch)
AC TR ¥ F=e U o e o & fAe g @ g 21

a) FEw Mo =ia g dg aEfEr e i aEfEr s
gl

b) F@ fU=or <ot g ax aEfeT fraction o= ar
3oc fu= AT Fearndr 2|

Tafrwd : T (NSQF @X - 5) - s 3.3.140 & awifa Rraia 159



c) TEe U= >t g da e s ar anr o=

(long pitch) atEfET e 2 |
A, Af Al gedy o arelt €, a IuRitE ‘@', ‘b’ T ‘¢ @t
T | T UFd XA fadia aafen § @Al #t uF w@e
BT FY STt AT & A et o Faer foww g § o s
gl

0 ITEXVT ¥, FEa U9 = 7o {9 = 24/4 = 6 slots.

7BT 6 TF A7 AT € AT argf= quf for 7&F & o7 qae €,
gafery sETe faeer fraTeTa (fractions) forer &t wom A #T 2 |
gaforg amae = 531 7 & ST awdt & | s AC s & ar
ar gt forer ar omé #Ee (short chorded) e (fractions)
forr gtar =nfew | swforg Iuges o= 5 &t o wwdt |

ii) #ermerer e (Coil throw)
39 IIEIO § FAEA 0 5 A F qE A 4T 1 - 677 W
Il faegfa stw (Electrical degrees)
i) ot forge st = 180° x et @ de
(et @ = gL 180° Bt 2)

i)
JaTERT # e g4 = (180x4)/24 = 30°
IV &= faema= (Phase displacement)

i) A-FT AERT § UF BT F PE F A T g FA F qE
& fo¥ & at= g2Y 120° 33 At et =nfen | gafay aEfeT
F T THN FAGRAT HAT ITeY |

i) T Phase displacement in terms of slots = 120°/slot
distance

As in the example, 120°/30° = 4 slots
V aEfen sgwA (Winding sequence)

I T ATSST | UF ol & AT A X gAY FF & ATHS
o % =g 120° Igfas ior gFT ARy | o a7 AT #t 39
T FFRT FAT A1y fF

‘N %, ©lie 1§ 9% 8T 8

‘B’ %1, Wiie " 1st slot + 120°and

‘C’ &, &ie HET 1 + 1200 + 120° & I &aT 2|

3 THTY IJIITH ISR & oI %ot ‘A’ &lie 1§ I g1 &
‘B’ % wite 1+4 = 5 F wic & 3= 800

‘C’ % ®ATe 1+4+4 = OF &l & & sl

VI Fvgeat # e (Arrangement of coils)

AT fTer A% &, T8 fery FTgel U W1 S F¥ STl AT |
afe FaIS g7 1 A T8l ST &e ge@r 1 STl 9, S o
fawm & 2, at FEe e 1 @ @Y o 99§ ®ie §
TTEAT AT =1RT | 31 FaTgat &l &ie der 1,3,5,7,9 S ot
3T TR & T AT AR A g7 Tl B gadl o @i
T 2,4,6,8 3N ZHT THE & A9 AT 9Tt &A1 § SreT 911y |
3 TSI 39 3T | 12 FaTgal 3 &rel § Sreft et & (forr
= 5 &i(e)

1-6, 3-8, 5-10,7-12,9-14, 11-16, 13-18, 15-20,
17-22,19-24,21-26(2), 23-28(4).

VIl f=t % @=is= (End connections)

st {3 avia faar s g @ % s orvere § mea g9 &
HATST, TR0 FUSHT HATSA H1 AL 814 ALY AT [ IS
¥ forw Fig 1.

Fig 1
POLE 1 POLE 2 POLE 3 POLE4
=
'‘APHASE O0—— 1 ~ 6 7 12 13 ~ 18 19 - 24
M I A
=
‘B'PHASE Oo0—— 5 ~ 10 1M1 - 16 17 - 22 23 - 4
B I I
T_Ci
'CPHASE O— 9 -~ 14 15 - 20 21 - 2 3 - 8 §
G I L . 1
z
5
w

VIl e @3t (Coil connections)

AU TS GAT |, FAAA TS & GAA A 6 § 9
& | T LE & @AY H Y & qY FreAT Ay |

AR | FATEAT B ASH % g a2, fH Fig 2 v fafer =
FoTtaT & 3T Fig 3 o= fafyr &t qort wer | iR off et wetre
&t et @ % orer JE a9 @ €, gmer Sttg R SR (ring
diagram) ¥ =<t & fam & &% | gat fafg &1 ot o arer
Fg=el § ave faar w2l

Fig 2
METHOD 1
1 6 7 8 9 10 11 12
(e et J1613 815 Laofs 2(23 |4
1 1
[ L
o _
| i
| ! |
| ! I - |
| : [ 4o d
0 B
| i | o
b 6 o) §
A G By C4 Az B, 2
w
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METHOD 2

o= —x~

e

ELN3314033

XI 1 T (Ring diagram)

srfer Ry & waisT & e A o & &Y | ot R daior
# g 1 # ford o u<t & e s awy & e w
e sifehe Y | I Ate # f3 Star e et JwrTs argfeer =t faar
SR, S afd &7 %7 § ey & fIom srvae &Y e &, ar ey
% # GRT # IO JTeY & avw gn |

fafer 1 % sIgaw Fig 2, § 39T AT, FaT3Al | €77 i faom

Fig 4 % zora oA foet & T =Ry
Fig 4

POLE 1 POLE 2 POLE 3 POLE 4
'A' PHASE 1 — 6 7 — 12 183 — 18 19 — 24
'B' PHASE 5 — 10 11 — 16 17 — 22 23 — 4

=

g

'C' PHASE 9 — 14 15 — 20 21 — 2 3 — 8 §

z

z

it}

T TATE T FHHTINA HH & AT FX AT el § grer & feom
AT # feen & srgar MgiRa #, @ie § 98 g &1 oo &

T | qieat @t {39 7 dwer it yefia #dt &, S| F Fig 57
fa@mn @ 2|

Fig 5

12 3 45
SLOT NUMBERS

ARROWS SHOWING CURRENT DIRECTION

6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24

ELN3314035

fowfem aEfdm sm@ (Developed winding diagram):
TERRT w1 fAwa sRE IugT ©e T § @Ed a15s,
T & =T & HAe Y ofte d@aie & O & e aeiw
T FAT & | 3Tk Antes % forg Fig 6 # us 24 ®@irte, 12
FEAl, 4 T, 3 ol, Tl uxd, faafka s aEfer =
st s gortar M 2

Fig 6

‘COILS1 2 3 4 5 6 7 8 9 10 M 12‘

21 23

ELN3314036

Tepe a1 REfeges aElRn # wmEa ® @ #w= #@ @fr (Method of placing coils in a

basket or distributed winding)

Objectives: At the end of this lesson you shall be able to

o FEHRET & AHE AT T AR FA & g sqnd oA avelt fafier faftet & @

o RTmer SR ke aERT |# T @A @ Jf g s
o TqA AAT TEHE LRI | FA @A #t A w1 qoiw 2w

STt fafer i & 7 @ 72w et 7 ofie o faaRa s # e
& forg arT 2 | 3Afore g8 TR # avae (fRegieges) anfeT
A %o A | agd AT g1

FATIA I el Th BAT I¥ aEfe Far S1 da6ar @AY e
Fig 1 % 1T arEfE it ead & SIS a7 € | 9gd 9t ’e<
I BIS HY ATAHAC AT ol Ale H BH T FEAT AT Hleh
Fig 2 9IAR F™e 898 a9 o & |

TE TYE W AAEAT A0 HAT HAl 7 ST T WAl B FE&AT T
faefy #edt 2|

Fig 1

CONNECTION END

ELN3314041
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Fig 2

ELN3314042

T AT AT FT 1A & T F2 FATEAT a4 AT AT & | 3E
SATIRIF FTEAT & (S & FEHL (HAAT 8, R TF AL & AS
F AT FAT A IR FHAE FA § A7 AfARE q0T AT
€ I8H F=d el 2|

Fig 3 # U a9 Y& Fa13d $139 fa@mr T & ot f& & o
I AT TAT A= &€ (winding head) & ar faams 3 w@T 2|
TF 9ITHE & AT F U B: Tfedl 9¢ Y I e JArar & | o=
T HT AT W TN T 1T © | Fig 4 7 0 Famad, Fosfod
FEA ATAT BT fF@mAT @7 & S F AT A1 Mo TR A
FTEAT FATAT & |

Fig 3

&
2

e a SO

ELN3314043

Fig 4

ELN3314044

BIET A & forT STaTER &R gidl € i Fig 5 % sIgar
¥ V[SITeNT & v & F 9 Y STAWTE ATHT H1 T4 F & AT
3T STTaT & | B IR ST ST ST FATEAT T I AT AT
arEfeT % fog wiiel § S ST 2|

fETer ST arEfT | FarEet @Y @@ Wit #t @ & ey gidr
2| 3aTewr & forw v wefiv e 12 Famgal 9 24 Wi €, 98
et Ao arEfewr efY | Fig 6 7 waher 9 arsfe &t wefera famm
7 2, S FaEe U 1-6 8 | 5 fivrer a9 | gt Taer
g AT &0 FEd 915 & UF @e 318 H¥ @d ¢ |

Fig 5
COIL AFTER WINDING

SHAPE OF COIL
AFTER PULLING

ELN3314045

Fig6

ELN3314046

AT T IITEXUT of foraH wite #F dwr 48 Frgalt 249 8 Tiet
&, 39 Atex § T 091 & 6 2 | Fig 7 usel a¥d argfE # w@ie
H T & ST & fafe f3a @1 2| 39 o & g% o gtar
2 f& ufa wire & Farge i Fao uw & a5 2| Fig 7 9 e
T & & Tuw @ U 90T w®e @ 1R/ it @t @l

Fig 7
BOTTOM TOP f

ELN3314047

AT & 7 faet off =Te F1 G UF 919 F¥ 39 9% q1a I
& fere o & | g FEe A gL ST FiS & ATST fAH off
ST & | FaTae # a€ AT F=ee 9F (coil throw) FeaTdt &1
A T FATIA ATIE AT AL T FS AT AL L&l & | v
f& Fig 7 & fam@mn 2| qoa: a8 gor afEn & wew @ ffw
FIAT & | FTIS F 9% 77 (overhanging) Rt &t gt s
FT 2/3 0T & 0.175 mm HET GeAt 39 & 9e 37 A0iev | @ie
# AT g2 A HIES ATEY 7 AT T, ST G FATIA F A
H AT ST T=T &, 39 q9T AT A% (wedge) @iE § T
& TRy | (Ferer g=AT 1203) T8 F1 FATAS F FA(E H STAT
& g a8 F3AT =A1fe | e da arEf § Fig 8 % sigaw
T AGAR, FAA A15S TF F(E B HY AT A= |

Fig 8
LEATHERIOD PAPER

ELN3314048
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Fig 8 & Tt 1 51t {3 wite @ 1 # STeft 15 & , 1 qady Famae
ATES FIS % gl T TE g5 ©, AT T4 FAAA 1SS & AT
Ft e7far & g % fory, ek g 9w et SieTs e A werg
& o7fer &, it #ie T F9Ed & S19 @1 Jar & ot % Fig 8
# famman m 8| e ae # Wie § @A F ag, @ie ¥
AT T (EATE ATEAT) &t ASA % forg s1aer (awl) Tabter! are
FT ITANT ¥ | THAIA 99 & TF A1ES T AL Q158 & ALS
FX TF IR 99 S U Ol TR ATH1 &, 31X I8 7% Fga<
AT I % TS (TF) F A FIL (X TR HAT3 | 7= (TF)
FTE ATEAL & 38 6 mm SR d fawelt git =anfey | 51 e &t
Fig 9 & fwmar wmar 2|

Fig 9

ELN3314049

TS AN G aF aY FETEAl @rEr 7 T I AC A 37 Y I
T EN AT A9 aF @At § A T (WF) STA F ArAHEHAT
3 T UF AR T SF e I, IaF a7 L v=E (W)
T &Y AT 2

ST AT H FATIA 2 F AT AT (e AT 47 § STAT AT
g (Wife "= 48 #t Sied §U &I wie &7 & &d | )
(Fig 8) 58 a1 Famaa 3 &l A% o1 &[ &ic qear 457 STar

STAT € AT IET AT G HF FIS & FUL SIS (@1 1T 8 | S
T FAAA % S AGLES T THATA Hf &I HT ANATL ST
TE | AT FTah A€ AIGH HEAT BN o Fmarer deam 3 it 9
FET o (1Y), Foraatt arg Faraer s 45 SgETY A9 & A
FRT | 1 AT @Y FE G@T 3 & AT G F wie d@r 2
# grer § ST % Fig 10 ® fRmmar = 21

Fig 10

ELN331404A

COIL3

COIL2 COolIL1

ATHTAT: ST d% AT &1 F1Ee H1 FiE A5, e & qTe¥ Tedr
g, fraifRa f= & sgam at o are! F e 3 OF & g @i
# ST ST € | T Fed gU FTae 4 F 18 F T o, Wle
H@IT 43 ® T § AT F 4 F7 FiAT oI wA1e @A 48 # Fig
11 % AR STA FT AT ¢ |

Fig 11

ELN331404B

3T T el H HIA §U AW a¢ AT &Sl H FmEadl St
FT FE T |

T @AY (W) gl # Frae F gaw F347 (Insertion of
coils in double layer (lap) winding)

AT 29 T 3-het ol foraH 24 &1, 24 F12dl, 4 Tl & AW
wie 9 1-6 ¢ ik FIa aEe & =i § FEd g
1-12 &, X foa 3 g

JATTAT: TH ¥ JAT-SET FF a8 TS 24 FarEa
e @ T 2| = 4w fafr Fig 12 % e @
oo sy & forg 21

Fig 12
39 41 43 45 47 2 4 6 8 10
A S /\ A OO N
/\ /\ /\/ /\ /\ /\ /\/ /\ ~N \\\\
SLOT Nos. 4_ N N
COIL SIDE 3 5 11 13 15 17 19 21 23 25 27 |29 31 33 35 37 3941 4345147 BOTTOM COIL SIDE
Nos. 4 6 10 12 14 16 18 20 22 24 26 28 30 32 34 36 36 40 42 A4 4G 48| TOP COIL SIDE
— o -
/\\/\/ NS \/\/ NS \\/ \/\\/\//////
39 41 43 45 47 ]\/[_]\/; - \/5\/ ]I\/[_]v; - \/é\/ | | - 2 4 - 6 8 1OI
| \ | \ \
| I T I T T | I
- n | | | | | |
| _ _ _ _
| - - = T | | |
(L o2 ____ ST O _|

ELN331404C
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Fig 13 & SIgATE WA(el & A@AT H I9AT 747 8 | AT 1 &=Ae
# FATIA A3 1 R FNAT & | Tie |’ F= qrelt Fqaed ol
faww d@er ® € T ST aTdl T ST S @I 89 (even)
Her 7 2

Fig 13
151617 18192021222324 1 2 3 4 5 6 7 8 9 10111213 14

ELN331404D

el 1
e e It
1 1 2
2 3 4
3 5 6
4 7 8
5 9 10
6 1 12
7 13 14
8 15 16
9 17 18
10 19 20
1 21 22
12 23 24
13 25 26
14 27 28
15 29 30
16 31 32
17 33 34
18 35 36
19 37 38
20 39 40
21 41 42
22 43 44
23 45 46
24 47 48

aERT # T8 TR § Faterfa @ § F 99 @ aem
R & a¥% & 3@1 I ar, FTES A A=’ G 915 a7 A
T ATAT I &% A¥F & AT % Figs 13 7 14 ¥ fammar
gl

AT et At & A | STeT & We X § argfee Al & garerat
F TEAT AT BRI |

Fig 14
15 16 17 18 1920 21222324 1 2 3 4 5767811910 11 12 13 14

(a

)
R )
(b)
fawfaa s (Fig 12) &t @w+f 7a gu e areoft 1 & afs
wte 1 | Famae 1 & F=elt g el w8 &, at 6w @
FALT 9T 12 WA(e @7 6 H STt A A0y A 6 ST amelt
T BRI | 37 T & T8 R T e & wawr fafy
BT TRy |

3 TSR AT 98, AT (e GAT 5 H FTI &1 U o1 STek
AT gAY T & A W BIE § | A # giam v F fow
TA(E 914 | U ITIH H5a 1 FE AT T=9€ (W) FT TANT &< |
(Fig 15) arefesT &t wferam & srgarer &t s1fawed g & Oa &
fore us wier deTe it auR formet 9ieTE wie At TS & fiw
BT, F FIe T 99 IS g FATIA A1 & S HAT a7 AT, SteT
f% Fig 8 # famamam 7w € | A8<1ss 9 & a3Tg 31 qar &t
T1fey & 78 5 T et # eF aF |

ELN331404E

Fig 15

ELN331404F

Fig 13 # fe@m srqam faEal # FAAE @ie @ 4,3,2
AT 1 ¥ T390 FIF A Fig 15 Y A% T97 31818 T=a€ (TF)
TTA | 3T AT HISE &l AGEE JUT & FTIA HISE T HIE &
= ST i gIfard Fed gU His I¢ 98T 36 & | & Fargat
9T T (throw coils) FEeTdt & 97 FTEed & A9 i
AT XA & forg, o Fagal & aved H U a1 gl T &
e T & AT T FTEAT FT UF ATT e & q7Y qohd & StaT
f% Fig 16 7 fa@mm man & | 7ig eaT & § wa@r i & davise
U FEEAl & [ T HIE F 41 T THR & @1 7|

TR JAFHELO 1 I (Use of coil separation) : T# &
TE | FATAA 0 S AT B, FAEAA & =l G % AT
@ § TE, T & AR A A1EE H SYAC HLAT A &
ST & o for e aiex ST R s €| g% gafon
TR &1 A & (% U & &lle H T G185 STeT-3Tel T bl
FY & GdT ¢ 3T Ik S ateest fr stfers & awdr 2|
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Fig 16

TAPE

LEATHEROID
PAPER

ELN331404G

TF & WC § FAd A5l UF T § 3gAC F3 ¥ org Fig
17 ® fearft 5 e &1 aew # | 78 T IFR F g T 6w
g wie & fog 2| Wie § Fu 7 fF=elt 7w awe & §fi=
T & forg s e (creased) faam gom sgR9E 99 S
3 =ters, g T Aters (I: 0.25% 0.375 mm ) &7 &,
ITART fobaT ST 2| Fig 18a # fe@m srgam #ama &t A=t
T (awl) F TTEE AT 30F =T o F T AR AT F
= & e &t Fig 18b AFAT A= &l AT qLHE | FIeX
F HIS # FA1 a1 # 10mm T AW ST AT AT AR

Fig 17

] [ ] [
g SEPARATOR

BOTTOM COIL SLIP SEPARATOR OVER
SIDE IN SLOT BOTTOM COIL

ELN331404H

Fig 18

B! [

SEPARATOR

(a) (b)

ELN3314041

strazatr %1 fafir (Method of overlapping) : 319 T Fmae
AT5E (coil side 47) Ft &ite @@ 24 & <ot AT AT FATE A
AT ATEE (FATE g 10 ) F wie d@r 5 A FE
fr=rclt FaTae |15 9 % FAT ST | THY THR A FTIA &1 Fa1IA
ATEE 45 F &Afe HOI 23 7 ST T AT FTIA FT gaL AT
7 F, WiTe @7 4 | ST | T2 IHaT a9 a% I @ 59 a% &
AT TATC HLAT 6 T Tg9 A4 | T AT & 3 o6 8F o7
109 &ATe % 918 Tgad & AT AT FarIed &1 @a<rd (hindrance)
FY ATHT HGA AT {6 LT § Y 2 | 30 T0T LeT & gAr a0 HF
g § AR WX & gAY avE 39 [ F a9 § 4T &
Fig 19 & fawmar mar 21| 3a aug off devEs o), F&Edl a
#E & dI9 o1 g TR

Fig 19

PAPER

ELN331404J

ST T e fRer & gt 0 it ated @ @ wile deA 6 AT
F ATTH T | AT AT & | Wite der 6§ fA=ell Fama arse
11 STe & 918, I T F1I A15S 22 FT &l 11 7 FL
TqTES & &7 H Sl | FILT FIA q1EE (A & 12, TS ATZAC
FT UF ATES H gAY ATEE & FUL AIS @, T (A e =g
(T) it waw FH |

FF AT FIA TS &l @A & AR TS % ot 7 H &Ale qe@T
5% TTA AT FHT B FULT FIA A58 H @te 10 § T | |e
HEIT 4,3,2 3% 1 & G9d @iie § gl w 99 w3 AT 4t
THY AR &€ |

HEAE=T TN (Overhang Insulation) : sia<e=T FaTgat
STl o o1 SR A o fory, e AT & AT ST e
THT ASES TIX & &1 Y AR 1 | Fwfia s F 9w
FATAA @3S 1 T 3 TBAT &, 5 ¥ 7 T & A 9T 11 e
Her F & | 3 FATEAl B TEAE B A 3T5 A 7T F AT
TGRS T & STAAT = Fe |

3 YE LT A3 & forw 4 % Fig 20 # feamam o € &t
YA &l STAH 1 HE HY | AT AT T8 AT F2 o6 7 Fargat
& 9 &I F9 2, 39% oY T wigaY § aH v=e (TF) #
STANT FF FEAT & AT I K AILT FT Thd € AW
foreeeTse 99v STe # giaem 8t e 8 | 39 w1 | agd afvw
A H AR FY 0" FAe ATZAL AT § I AT A,
e womasT ®eX wiT F ary Frsar o & awdr 2|
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Fig 20

OVER HANG PHASE
INSULATION

ELN331404K

<t #1 W= (End connections) : & &R & @it 9T
Ted &, T ST T qYE qate, et daie § uw e
H I THE! & AT AT AAY TATST § ATS AT Y AT
BT & | IJURITH FATIATE UF & a7 UF AASI HF d8dL a<h
T SN T TAT ST G & | aEfET & faft off doier &t #%7 &
forg ar<t &t T o & S| T & qeu #¥A & forg o
T oA AT | T AT | YATA e aTed &l [Ahiad K,
AT ARG Y FAS Ht TF T TG FE T Hed @Al
TMfeT ATl &3 @38 937 7 & |

SIS it AL |, STIE T, FeST FXA d YA FEA & (ol v
3.2.03 & HTT a9t o |

-5 TeR AieY aERn (e aux - F=E ey - 8% F@Ed #+w@w) (Three-phase
induction motor winding (single layer - concentric type - half coil connection)

SEAW 3 UG F A § o fwAfortad w1 FA AT e

o I T HITH | FTATEE qET & o0 T ATT=THA™ T T

o FTAYF TR & AR & ATH T SHAAT TAqTAT

 FRAfRE R F aER @ aEin afow dar w3 F1 aoE w0

o I HT FMEAA TIGT ARG 7T THFR T7@1 &, T WL HIAT

« fofa sma e Rt s fFe s a2, 3| el #eA)

3-%w *ifw® aEf (3-phase concentric winding) :
T T (e ATSIST Teh ol AL § T ST &, A Fel-
FEl T2 3-%T Arewt & agfew d off IwIhr & v 2|

T FTRfeS aEET &, UF 7Y § a¥ a1 AU FrEdt St @
ST {9 STerT-o7enT it €| T 3-%heT FTifgs aEfeT ¥,
Tt STl | ATl A EE@T g gt €, oY Aty swafew
T % THT ST & | FTAfged AT #1 Fargal A9TC B &
fore fawat atel wH (Stepped formers) 3T fF ST 2|

FAT® aEfEn & T Eitat (Merits and Demerits of
concentric winding): 3 THY & AERT & F A9 T TS
grfaat oftr 21

AT (Merits)
1 T T &7 aiEfeT & forg srfees shiaew e et stmar 21

2 il & e R e age @ sieq & fog, F@Ear
H IS A ATIIIRAT A2l SiedT & |

3 HA FETEAl Bl TA ©F & ATHIT A7 G4l a1 2 |

4 TS H F9q GF &, FfH [AaeE THRE F aEfEeTw 7 asft
Y ST AT B 2T ¥, T A Fee v i
el FATI T THIH AYE F &l & T T Y7 & Fangent
#r o Fifes w7 & faa-fe o & S &1

5 T aTEe H AT-dr § Sred TR I=dT €, 37 AT
TEfieT T T oI @ehar @ S| Iame § asft sy 21

=t &1 "=\ (end connection) SATET X EidT 2 |

4 FaTEAl UF gAY & FAT A-T T@d @ (no overlapping)
gafory aEfE AT a3 giar 2|

grtwat (Demerits)

1 wATel § FATEAl B STAT % foIT FIE HIEETT &7 ATTTIHAT
gt 2|

2 fms amer sl (stepped former) 3t stTadeaT gtdr 2 |
3 aTEhe AEfET it A T AT 2

N O

1 |9&A (Grouping)
F= fRar mar e Ao ow #war @
a 1 T Y T Bex ¥ Frifes e a anev awg @

b =T &F, a7 7T a= BTF FATAA SR AT T FAAA FAFEE
FTIA BRI

37T (Example)
3-%T UYUT JieY § 36 Wiie 12 Fargell 4 Tiel &7 &< &
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A 919 &

Total No. of coils

No. of coils per phase =
No. of phases

= % =4 coils/phase

FIO FEA HASA & (g

No. of coils/phase

No. of coils/phase/pole =
No. of poles

:% =1coils/phase/pole

o ferfy & wftr &g & o & FaEa 8| =g sl F@mEa
# UF g ¥ a¥ a1 AfUF FArEar el ¢ | 39 ffa § aefes
AT T TET 8| BT FATAA FAR F (oI UF & qTF AT
fT 7eel  (Alternatively) @9eT F¥+ 75 g | 99

No. of coils/phase/pair of poles =
Total No. of coils

No. of phase x No. of pair of poles

As per the example 12 =2 coils
3x2

T 2 FE[F [T T

IR ISTETVT AT, Fal ETE-FATIA FAdRE FIAH
Tl e SeEew arT awE @ e 48 =i, 24
FATZAT, 4-91e, 3-Tet R TERATH i1 A qoYo! T
T ETE FATAA FATA TR & 7 IE Al o & &
TR Tiew | IF ATaUT & QU TG B A w
s 7w 2w o TR avget aEfR & av arw wE
2

2 = (Pitch)

Mo. of slots

1 Pole pitch=
Mo. of poles

As per the example %= G slots

e arEfen wafes &, gafe 2 a1 @i o gar am 2
S IIMELT & AYATY BTh-FAAA GArT & forg 2 fod e
ATawH 2 |

AT 7€ Y ATIHF BT & & ad = 9w O & awEe o |
(srrta), T fUwr = o fo=g +1
IITEXT & AT FAA {07 641 2|
gafry aredt FEe o
AR AT F@Ea =g et =6-1=5

=6+1=7

(srtd) FEA AT =1-8 X1 -6 o & st 7 1 -
8 ¥ 2 - 7 forar o g1

3 3w Tt (Electrical degrees)
i T aga fi = 1800 x it it @@
I3 & AFATX = 180° x 4 = 720°.

_ 180° x4
Mo. of slots

i Rt  wite g6

C1B0° x4
-

30°

4 %= fa=maE (Phase displacement)

i -t aEfET | e fawmaw 1200 8T =Ry
i ®ie % 9qf § %7 fawrmaT

~ 120°
" slot distance in degrees

As per the example = % =4 slots

5 argfEm sgwA (Winding sequence)
IITETT & AT

A st @Te & IF r

B 1+4 =53 &E & I[E SN HX

C 1+4+4 = 9F Wi & TLE B80T

6 FaTEal *t e (Arrangement of coils)
SEEXW # 12 FTEAl # w2 7 & 5 ®ie

1-8,2-7;5-12,6-11;9-16, 10-15; 13-20, 14-19; 17-24, 18-
23; 21-4, 22-3.
gl &1 T (Grouping of coils)

FAIA TAF 2 e & 18 Y& il & (i.e.) 2 & FUL A3
% fore v 37 wite fA=edt st & forg | IeTewr % e,
1&2, 5&6, 9&10, 13&14, 17&18, 21&22 & I[= &t 2|

Ff HATSTA STH-FATIA THR 2, AT UF FA1IA G & 2 T IeTeT
FA A ATAREFAT | AT TYE T TFN &

A B C
1-8, 2-7 5-12, 6-11 9-16, 10-15
13-20, 14-19 | 17-24, 18-23 21-4, 22-3
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AU T TS |, TR R % @9 o &
g g alternative T[E 9 # (i.e.) AfY T g
| ‘A’ =T gar 2, ‘B’ | g9 & ¥ ‘C’ atwd 9o |
& FAT ¥ AS(F TE FOEA FARE A, TR BR
AR HE | q7 2, afe woH g0 & By A’ g gt
TR MA B AR AR @A C gEaa T W
Fig 3 % fRw 7o fofore s & 3€ )

7 T ®1 #=29= (End connections) (Fig 1): 8f%-Famae
FAT (AT & T AT I /o)

FaEd FAFE (Coil connections) : &% FE FHwaH
(Fig2)

S FATAA FATA | FATAA TIE & SATAA Ao (68 & TLEAH
o & =y six fre TR R & s R &t ster st
Trfew | & FamEe g9 Fig 2 § fa@ @ 2|

fa=fa s (Development diagram) : Fmare g i< ot
& @A F INA g fAHfa @ aAEd | I[N & forg
Fig 3 # & fa&fam st &t feamam mam &1

10 f1 3@ (Ring diagram)

= v fFF @ {7 e & gedr @ By F dare a6
TF X & A1 A F2 | B F qqe w arfos § ol qi)
HT & fAae srga gy i faem & fog foee e | 7 e w7
%, 5 e1or arEfear &t & &1 yar T star &, o afy &t
HT § oI & 39T uw ww & av d\e 6 § e & e
g% faodia & S % Fig 4 9 fRamar w1

Fig 1

A-PHASE POLE 1 - 2 3 - 4
A o—y
1/‘/8 13/—/20
2" -7 14" - 19
= ® Ay
B-PHASE
B oy
5/‘/12 17/24
6 - M 18" - 23
= ® By
C-PHASE
Cy o—<—‘
9/‘/16 21/4
10 - 15 22 3 )
g
-~——ecC, £
5
o

r”"-1 r 1
| Lry I Lry
2 7 6 11 101\5_: 119 g2 :22;_:
I I
T I
! i |
_

A
>
N
o)
N
Po———————

>0
iy

ELN3314052

\,

1]
"o
E

7
gl
[
|\\K\
~ | FERS
>
~A1
|
[
|
|
|
|
|
O O O 4)
A Cy B, G4

ELN3314053
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T P, &P, P,&P, ST FHHT SATTHT 3-%eT ST ATET | TSl o Frohiesdh 2137 a5
FEET FIAT B, A FUT auiT 5 73 f&3fer F1 qrem # A
A s T1-8l T13-20! TR Ao T | e AT & Rt ¥ s, Rl s
T2-70 T14-190 T 1 s &t a9 |
B % T5-12) T17-24] Fig 4
T6-114 T18-230 R 5 c
C ¥ 19-161 121-47 W
110-15T 122-37
Fig 4 &t a@ 7% x-x frfa ax &1fors &7 # %t A 31X B e¥TTs %w
TAdT aTel %ol & AT BT C FIMHAF TrelaT arelr ool g | z
wife # aee #t T 7t g wr & e v v R i T "
& AR ST AEAF TreAl 1 q@AT H A |
TTT1T1T7 A AN A TT T T T A N )
123456 1| 78910 11 12| 13 14 15 16 17 18 19 20 21 22 23 24
N S N S

3 % e 9 T AieY - T J9Y (TR e & aeEw (3 phase squirrel cage
induction motor - double layer distributed type winding)

I @ T UG & A | o Fwaforfad w1 FA AT 2

o TAA ATT A WL FIAT

o Tad AA¥ RaRa R F aElRv & awfRe e T aEiRv g=wd | w5741

o R T FEE TS ARG FATT
o 1 7 Rwfia sE =t T

3-%1 AC @iext # fafaa s &1 afe Suamr & et 2|
3% ATEfETT & F© FredY T arelt &, srata o wre &t @@
gt & 3AH IAAT &7 d= § FarEal (coils) gt € | TR &
forg 12 wmgett |, 12 &@te i ferfq & 24 Famzat | 36 wite a1 fafa
# 36 FaTEell X 48 Wil #T fRafq # 48 Farget &idT & SN
faafa argfr & fRrfa & asft Famgen & ardsr, = i s
quT 2, Fi{F I FEAl FH IC A4S L a7 Bidl & | &S
H FEEAl B AT F AFET F T a1 g3 bl f a¥e, UF
FAX & A o7 (overlap) T 8 | 7@ +ff uF faafa s
FERET &1 gFR 2|

el T aERET &, 9 Wi ¥ gt 919 A15€ gl & rta
AT & AT AW H A AZES T A5 ATES, FAA(F FULT 38
HIT ® gAY FATI H T o gt 2|

T war feefegee agfen & o orn (Calculations for
double layer distributed winding) : 8« @=¥ fREfiecs
FTEIET FT AR STeT oI HHTeT & <[ ST | IJTEL
& for s ST e § 3-% o oA faawas A # 36 wie,
36 T 4 T & | T TTET & qui A= |

| @Es (Grouping)

Total Mo. of coils

Mo. of phase
Asper the example

1.Mo. of coils/phase =

36
3

Mo of coils/phase = — =12 coils per phase

2. MNo.of coils/phase/per pole =
Total no_af cails

Mo. of phase xMo. of poles

e
Mo. of coils/phase/pole = 33_3-1=3 coils/phase/pole
"y

Il ®=r (Pitch)

Total Mo. of slots

1. Pole pitch =
o pie Mo. of poles
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As per the example, pole pitch = % =9 slots.

2 T = (Coil pitch) : tFar T=xa aEfET &t ave saar
T U= wmé-Fiee (short-chorded), AT-#igE (long-
chorded) 3T Tiet fUer & a¥Tae & asd & | g9 e fFafka
arEfET &t foe fww a7 a9 g # &7 awdr 8| I’ &
FIE, Tt {49 36/4 = 9 F oI € X iy I FTgCA A
#err 32 | 3afere e = 9 + 3 & srgame afkafda gt awdr
g, o 5 6,718 e fam & fafq &, qof fowr #t forfe
# 9 ¥ & ofta arEfew & farfa & 10,11 7 12 & gehdr
2| o gl FEd # A JwR & o o awd @

187 AX188 e wise afew & fog
189 3 1810 5o for adfer & forg
1811,18& 125 1813 @i o= el & fog

T AR(ST & AE Fiee a1 0 o= % forg fesme o
ST & | FH F+ 3 T aredt AR F forg fewmgAw @t A
(long chord) ®t #¥a & | AT I AT T ITART TE FLA FT
FIUT AT © o TR FIST Hf TS (9 ool TSl & forad Tfera
ATET #Y ATTTIHAT TSdT & A TRUTHEET ST STfar § of
gfe 8t STt 21

3 T 98q (Coil throw) : ST SaTeW & o Famae
I 8 ot WX FaTEe JerT 1-9 & |

Il ¥gw fsf=t (Electrical degrees):
T AT At = 1800 x Trett & "
[180° Tiert T = %t <]

Total electrical degrees
Mo. of slots

Slot distance indegrees =

_ 1807 % Mo. of poles
Mo. of slots

180 x4

= o
IIET F AEAR = T = 20

IV % faeamas (Phase displacement)

i, -t aTSfe & forg yew %t 120 99ga I & fenfua
AT 1Ry |

ii. We & et 7 %o e =

120° (Electrical)
Slot distance in degrees

4]

As per the example 120 _ b slots

20°

V gl sgwR (Winding sequence) : fiF-% arEfeT #
T % AR AT TR A, gAY % A AT &
yfeTE Y & 120 aga i & g 9= & =nfeu|

o AR %o ‘A’ e qeT 1 § & eidT1 2, 79 %o ‘B’ 3o we

+120° & 3[F g1 A1y

AT &t ‘C’ TIW &Wite +1200+120° g1 =1fu |

SETET H AT %ol ‘A’ TUHW WC § IE eav & ar

& B 1+ 6 =74 wie & & AT

% ‘C’ 1+ 6 + 6 = 13 wic & & B0

VI et 93a arEfEn & Fangat # 7@ (Placing of the coils
in double layer winding): 9f% afET aedt w=a # 7,
Zafory TSl T ST HT 1 AHIT AT FATE § ST AR |

T FATEA F Wl T&AT 1, W(e 2, Te 3/ AT T TR

AT feeadt @tat § wear =nfen | fawga faawor & fog srama

3.2.08# 3= |

SURITH IETEXT | U 8 &l T4 F¥eh FAT3AL &l A1 (3 AFAT
Fafera HTAT AT |

fieme=® (Fraction) e o€ amw aEffw

=8 T T8 1-9
T A-T5E C-wE B-wE
P1 1-9,2-10, 3-11 4-12,5-13,6-14 7-15, 8-16, 9-17
P2 10-18, 11-9,12-20 13-21,14-22,15-23 16-24,17-25,18-26
P3 19-27,20-28,21-29 22-30,23-31,24-32 25-33,26-34,27-35
P4 28-36, 29-1, 30-2 31-3, 324, 33-5 34-6, 35-7,36-8

Tafy gefaa = 6,7,8,9,10,11 7 12 ft oI @&t &, T
IULITH ISTENT | FrEfew fUe e 8 <ff 7€ & | ufSreronfiat =t
Ie AT &7 T & & aEfEw it o=t v & guee & fow

I o=t & forg @l o

VIl R & @ (End connections) : Fig 1% sigam f<i
& "It A |
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VIl T« "G (Coil connections) : &0 ™A

Fig 1 . e . . . .
9 POLE1  POLE2 POLE3  POLE4 Wﬁ,ww@%aﬁmﬁmﬁ%ﬁwﬁiw
A
! ! t %2 IR IR & S
Alo——~1 -9 10 - 18 19/27 28 - 36 q fore A for 7= %’Gﬁﬁ;@gﬁ-
. . o
o e Wm0 & | FErae qYE &4 g g1 e et et s
37 -1 12°- 20 217-29  30- 2 FigZ?ﬂ (3&3'91%’“%%3?&#%?&@%%%
| | | I
o o @ &
* Y t o B,y
Bjo—~7 -15 16-24 25-33 L34-6
8 -16 17-25 26-34 35-7
9°-17 18-26 27-35 368
f | r °C
Cjo—=—13-21 22-30 31-3 4 - 12
/
1422 23-31 32 4 513
/
15-23 24-32 335 6 - 14 _
GROUP AND PHASE CONNECTION OF WINDING %
w
fafer 1
Fig 2
GROUP 1 2 3 4 5 6 7 8 9 10 11 12
COILS 1 2 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

COIL 1 18 5227 24 11 28 13 30 17 3419 36 23 4025 42 29 46 31 48 35 65237 54 41 5843 60 47 64 49 66 53 7055 72 59 4 61 6 651067 12 71 16

SIDES 16 32 21 38 27 44 33 50
[EN N N
4 — — [EER——
|

39 56 45 62 51 68 57 2 63 8 69 14

I I
I___r - I___,I

e —— | — '

YV — - —]— -

! F
(CL O _ _ J) _ _

|
|
|
|
|
|
S

1]
b O g
3
1 2 By Cy Az B, 2
w
Fig 3
3 4 5 6 7 8 9 10 11 12
coLs 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36
COIL 118 522724 11281330 17341936 23402542 20463148 35 5237 54 41584360 47 644966 53 7055 72 59 4 61 6 65106712 7116
SIDES rﬂ_?:vsz"] 9 26 15 32 2138 27 44 33 50 39 56 45 62 51 68 69 14
| Ly e e alei it B .
_ _ _ | _ _
| | : | | |
| I_ 4 | | |
S J> S J> g
o) o) g
Ay B, Cy Az B, Cy g
5
w

IX #gistit %Y A= ¥ A= (Cross check the end connec-
tions): R & gt & ATl #F A & 7% Fig 4 % Iga™
fora 31 =St # AW sgar #ie &t fen & foee @ 9
AT 3-ToT AT Y A ST TS S A &, ar afe 9t
AT § TR F fIu A=Y & Y F A Y & | A
1 e arew & sw Enin

X {1 3@ (Ring diagram)

qEfRa @ie § g & f&on &7 fore @ § =7 a9 Sawgy

AEEE Tt &1 g & S few =@ {Gro s

(Fig 5) & F¥ |

TR : ZoRRET (NSQF ®X - 5)

I T o ® &+t 4 O ST gU 2 | I E TS TAvel g
T &% & UF el IeTd §AT & | &Afe d@ar 9,18,27 =1i¥ 36
# WY g FATset A oISt | gy ¥ o uw gy & A
&, TOfoIT & wAiel § I+ Forad IS (neutralized) & StaT
glag A FIST AR & BHAT € | ITUH AT F ATIR T
fawfaa s a s |

Xl fa*fa sm@ (Developed diagram)

Fig 2 &t 3@ gu fafyr 1 & Fig 6 feam sgar = fawfad sma
FaTsd o @ Fig 2 % e 2|

- I3 3.3.140 & gt Reata 171




Fig 4
POLE 1 POLE 2 POLE3 POLE 4
1 9 10 18 19 27 28 3
‘2 10‘ ‘11 19‘ ‘20 28‘ \29 1‘
3N 12 20 21 29 3 2
715 16 24 25 33 4 6
‘s 16‘ ‘17 25‘ ‘26 34‘ ‘35 7‘
9 17 18 26 271 35 % 8

4,
(o)) [4,] S
N

-

ELN3314064

Fig 5

N S N S

LA

12 3 4 5 6 7 8 8 101112 13 14 15 16 17 18 18 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

0
©
=1
I
o
)
b4
)
m

Xl R f= (Fractional pitches)

HHE AT AS SATS & q18, AT ST AL &1 & a1, gaAr
T & AT (o SITar € | 56 &7 i Qo F3 % forg s7arme 3.2.03
% fagert & JremT FL|

e aEfeT &1 S ¥ AT | der 3.2.03 7 Y [
& AFAR afer F |

0% 13 AT HT 8= (assembled) F¥F 3 F A
[ ATE T AT ATS Hee qF FAT HE DT FIRAGAAT 0 A4
F | STET WX STel &1 GiaeT Suerer & q8f 7 Foeford @ 7¢
HIET F AE T FHLAHAAT & A9 B T et 3 |

2] ‘24‘ ‘26‘ FS‘ BO| PB2| P4

>
=
)
)
=)
)
N
=)
=
™
S
I

Fig6
SOOI > <S>>I <>
SN STST ST oo
=<7 SISS =< ISISIS

N AN AN
T ~
< >/>
Xx/%j \/ >

<>,,
>
“““ UL LT

K ’42‘ ’44‘ ’46‘ W8l b

‘60‘ ‘62‘ ‘64‘ 66 (6

[EEREK] Il

Lafiatas S XQJ
LoD IS TN
DI SRRt e
T 124 %4 ata e v aPa e ; ave
S S A P L, _

ERRERERERERERERERT

b9 61 63 b9 [67 |69 [71

<5<

NN INININ L
SIS TS TR e TN
2 %o R aTe aSe 1 s e
I L T | ]
I I S I E——|

ELN3314066

agfen &1 whwwr (Testing  of windings)

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

o RaEfEr A #t A (continuity) 37 FaEe oty A= FT THT0T FLAT

o TERE WFAT AT TEHIET T NET HET F STANT | TERT F FE FT AE qlhe T FIAT
o gl &1 sEEEE (ground) T TR Sl FT IR FEAT

o THEE G AT GUET AT T FAAA FIRT AE R F TE FFHT AT HT G0 FEAT

o 3% AERT A TAF B § U7 F GEIT A FT &R B0 G0 FIAT

o A AT 9¥ AE Fufora AiEY HT GHEAT FIAT|

e Ft RAEET e % are, anfen # fmfafad adeor =
S 2

1 fremar aderor/afasre aderor
2 @Y IR T/ AEHAT T

172

AT Ffaerer areor

qeaT qErer

IO & e 3-% arEfe & forg
YA-ATS THEAT

o o A~ W
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fFrrmar Them/ufaier oo (Continuity test/resist-
ance test): I8 T &% AT #T AZ==AT (continuity)
# areror & forg T st @1 afe el & #iE ger afkuy
T, at 39 guAT Jifeu|

AR # AT TRTY T ST T ATH FOT, HAT T Srelr
ST AT ATE FT g€ AT BT & | 9= afehe A7 A= & forg &
A &1 o R aiEfE F uw AR & @y et S € o7 3w
o FT gaey ey, St Gt A Al A 9o FEe & R
& AT FHATGATT w9 AT et 2|

Fig 1 &1 d@d gu afe fag 1 w1 w72t &tar & g fag
2 9 THTFA BT & dF A\l Fmae g & | Al oo 2 =i
3 T THTIIA BiAT & Tg 4 T A1 A9 Fgd FA1a &9 <h St |
3 AT FT e F O FE § GAT TRIT & I F q@AqT
ST @FAT 2 |

Fig 1
1

l—~——
TEST LEADS
L

TEST LAMP

L
TO LINE
N

AT WY, =7 AT & A g aRa™ (open circuit) # forg
e 3 oI @ar 21

T % 9 (range) ATl TR HieX | Sa® Farad &1 A<y
HTIT ST THAT & | T T HT I GHI 47 AT | 3=
STARTE WA AT ST A AT | Gt (open) &1 & Habd ST
2l

ELN3314071

gty fft =@ | gar (open) &, at Az it w6
H TH FTIA HF TEATE AT ST T @ A1 SPE A S
2, T witew o« Tl 2 | a2y afe o | it wangat
H AT 70 EH I FEAT HT ATE T FHIAT T/ TEQ
AT | ZH THR FY AL I ST STHAT ) A | T8
& R aERn & wavzen Y we i it € | 3grEew
% forg o =1 v | g e farfRy e et T i |
i wE qier a1t G@ Y HIET § T A7 S FArAl B DeAar
T T At G@T ¥ TAT AT ATAF T I F N

g IR T AT AT a<ierT (Short circuit test/growler
test) : ST& FTIA & 3t AT A(AF T AT T & TF gL H
g AR at JE Al § oy 9w g | wei & aRkE=rad &
T 3H ALTIT & HROT FTATAF FAT IeTo BT |

frafafaa fafet & o oo & 519 fmr s awar 2|
a ATRE A f&fer (Internal growler method)

b aieest 1T 91w (Voltage drop test)
c efex fafer (Ohmmeter method)

ATRE Trsae {3t (Internal growler method) @ s<fR=
TSAT # TF ATHACS ATE HIS T AT & g ¥ Biell ©
A 78 240V AC Yo & ST 8idl ¢ | Rex & e & ame,
TIIAT H WX FIT & FAY TWT AT & X Fig 2 F FTAR TH
TA(E & TAY TA(C & ST TLHTAT AT 8 | TTSAL & 6T T AT
T S A ATAAT & HFA HIA AT & AL TS TH & ATAE
TS ® ST ASAX (short circuit) F @ @@ fam o
THT & I al & FEd § AgaRTdT g % g i 2 |

Fig 2

ELN3314072

THE GROWLER METHOD OF TESTING FOR SHORTS IN THE STATOR

Tiwewt g9 fafer (Voltage drop method) : 3@ fafer & agfer
F Fig 3% sgam fAw ateest DC 9T & ST A1 € % I
T F AR-IR & Felt aieediey & dieedr &1 |97 ST 2|
F=ST FAEAT & ATL-TTLH Fteesl T TH SR T AYARTS
FATIA & AT-TX A FH ST

L+ DC LOW VOLTAGE QL 3
| \ z
w

T #iew fafr (Ohmmeter method) : 5@ fafer & s Famae
& gfa<rg 7 90 (range) et HieT AT Hfcaw fost a1 T
ST IO ST G /19T STTAT & | it sFargett o faier &7 AT G901
qTSEITE § ST ATRY | ST T 37T Tl & & Tfa<rer & gt
a7 S FAEAA A ST WA I§ AYARTT (short circuit)
AT AT AR A qga & A@wsar & | gaLr axd At
FIMAA, FTT THIT FTgA 0 TqeqT i gfaier goie ar
STty &7 7T o1 faame, 39 faviy Famee & gar 7w (open
circuit) BT |

3] T T SR ggenE/IREE v (Ground test
and insulation/resistance test) : ¥ &% AE (ST & FTLT
IS frHe @FAT € AT 37 FTLO ARSI gAT § qFaT ©, A 5
o TR 0 AT O 7 T @ | S S SR T & o s
TET AT &, ST I T | Hig Ffeh 3T ST At IH AT o710
FFAT T |
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T TN T I3 AT T 31 & = fawedY efver ek &7 war
TS | 38 (oI TAATS, H7 gt WA 67 TSt & T STST SATAT
2 AT ST AT U A o & AT & STIST orar 2 | 36 oy
F AT AT, FHGATE AT & T AR & arer qeqeh fobart
STTAT & | Afe AT AT AT TeaT & At gaar o & o angfer srf
TE & AT Al J7 Qo 7 ar € ar arsfe ot 21 7= i,
T% (rough) T =maeTR® fafyr &1

afT o gwfdd arEfE & adteror % forg # &1 ITeT f strar
& T T UF =T arSt F Ay A1 gEeT T Fig 4 g arEfe
& AT STST SATAT & | FfE AR 67 Gohersh A= T T TZI BT
gt A At € WY A Al g weiw ) 9t F fiv w7
FREYT TS & | AT 3 ATST T AT % 1 FRIRA AT AT
areT gfater 500 diee B & [T FATET & 31T I IS St
3-%T A1 TF BT Al &1 AT S1ar € ey oft sy & 1
HITSATET & FH A&l g1 =A11ey | iR gea & fog = & 9
T 89 va & fRfy § 7= 2 9w siter & anfew)

Fig 4

ELN3314074

diear adeor (Polarity Test) @ aEfe & @&t Fama ayg
HASA, FET Tt &1 gAfTad 3 €| afe Fama aqg gy
H 1< @ e, at I qrerar 1 St F3 & forg qierar e
FEAT ATIRF &l 2 |

T forg feaforfaa @ fftet £t seter £ s 2|
a gEHT g3 &t

b 3t d==w fafar

c 8 FmEw fafy

T g3 fafr (Magnetic compass method) : 3 fafyr
7 wex it dfaw fafa & w&r s & i arEfw &t 7= DC
AtcedT &1 ST 8 | T g3 e & A=< L@ ATl & A diY
I 30 TF Tier & & gAY Tl &1 § Fig 5 % AT qLHET
STTAT & | FTE 3 Tda e T TTT (RAfey i 7 3719 Rafad
FX AT & Al qHAAT =AMfey {6 afer w2t It €| 7T &t ama-
T AT Tt % A FH 3 b Q9T THA A & A 78 bl
g & e Mo 92 2|

Fig 5

WINDING CONNECTED TO A LOW VOLTAGED.C

LN3314075

THE COMPASS METHOD OF TESTING FOR REVERSED POLES

gt 9=y fafr (Two screwdrivers method) : 3@ fafar &,
e Ft FATHR eIl & Tar ran @ o 3-% &t fRafa # sow
T ATEFT &l (e At 47 STl €| UF 0 & & & & 9%
TF S H FIS T T@T AT &, AT gAY TIHT F T Thel
8 % % T @1 AT 2 | AT I AT et # AeAdr qw v
€ df T=%d Fig 6 % AT UF ga¥ a0 oY A&d et | afe
TAAT A & AT T9Hd TF gAY F (Aa0d F3 | Ff 7@ qraw
STaT & {3 U qier ¥ qierdr Tod €, aF 37 3% w4 & forg 3@
FATAA GHE H T IS & Feel AST AT qFaT 2 |

Fig 6
POLE
1 2 3 4

L]

L+ l DC LOW VOLTAGE L=
I |

ELN3314076

a4 s fafr (Polarity test by search coil method)
(Fig 7) : &< #amaer & U 1000 & 2000 -+ areil Famet gidr
T | SHET AT HIS FT TH [T TA ST AT | T FAFA H1 I
Fusford o & e & qAl & TAdr T F & forg ITRT
faer ST 21

qau fawe fafy & 9= F@ama #t g 5 9o aieeHte a1
FeamHTex & a1 ITANT &t A1t € | (Fig 8) afs &« a/marer &t
TG T 99T S & ST shie F7 U (O, g0 argfe &
IWRT AT 8T, A1 38 3H% IWX U WIT & TS T X T &
Y 9gA BIE Ve F TodT I 1 & g%d ¢, THH T
F eI | T FA H ATa9qHAT 8! T2 |
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=

N
19mm

1000T OF 0.19mm WINDING WIRE
SEARCH COIL

ELN3314077

Fig 8

ELN3314078

SEARCH COIL

IF & T FEA AT RIS G F AT qE FAT @, fFrw T
e 9¥ (Fig 8) dreaiwiex gia arams avw i ferfa & =t &
gt 9 foree e 9

39 Y8 & Wie & g3 & [T &7 G Sgan o 7 ) o
T E | Z] A1 I¥ S A7 =Ry & a¥ft qrawid a9 A # o
fearT attw foper o, e oy o1 et &Y wifex g A
o & g wedt 21

sgiera &RT 1 9teor (Unbalanced current test): =
et e it ferfq & | e &t 3-%hoT sifet ZEwHT & FH dicest
T STt © ATl Fig 9 % AT U oS 9T=T SaTied e | 59
areror & @+t e et Y AT T ey gA gy 3R | a e
= B W T +3% T 4T IREdT @i 2|

Fig 9
g EQUAL READINGS
PERFECTLY GANGED

|
|
| (n)
- j \\/

L1 | Y2\ M
|
= &) ~

L2 | q
! A o
- ») g

Ly %

qi-aite 7o (No-load test) : #iew &t aEfew & #@d@=m
(impregnation) 3T¥ 3@t (assembly) & Te=Td, TeX F b
T g AR & forg St ¢ | wie F fgiiRa awg e & s
3| 9 ATE IR AT H TAT A LI AMS T, T-ATS aTeest
(no-load voltage), #¥e ¥ #ieX & i Ht ot # | fawefr off
ferfar & & arewris, A9 wie 7t & stfers 7 g =l | feafRar
Y STATST AT FHoreT 1 FAveror &3 | ST seer oY arAT=r Sirast
=S T B TG Fd & | e oft e ateror % g £ afe
& F AT quiar & gifead G S awan 2|

e Aet # AT aifiw v arfeer #== % wiFan (Insulating varnish and varnishing

process in electric machines)

I : 3@ TS & i § o At wr Fwe At e
o [N HT AEET A AT FLA F ASA FT qOA

o AT F THIT, ITH AT 3T ITAH T JOI

o AT FT I F@TT

o qERT Fqd # ™ TR & oy saeg - aven AR #®v aviw e

o JUERAT F AU FIA X TERAT HT FOIT FHLAT |

fage wefiet ® gt atwr &1 W@ (Importance of
insulating varnish to the electrical machines) : @@=
AN § ITANT I aTel STE SA (ST TITAT § ATeam ATer (A
T &) YU H Ao s F foau arw & @6t
(impregnation) f&=am staT & | atfer argfRT #t awat & Y
T FT AT T F forg uF srawer # i w7 & § i
% ferfaat # ag ae, o, &R o oo & faee & #edt
S| gA AT wefiat # faowee arfer =\rast #t uF AT arew
% forw off sraws et 8| It B uE arF arew & fo off
ATIHF ST & | AT & S S AT T AT & FAT
F e & oy ag & e 8 & gawy o @ 2|

attww % s (Types of Varnish): g aEfim & amr
ST FXA % forg ST T T # arfer Iu gidr 2|
a’ %Z

1 TIX I aTfAer (air-drying varnishes)

afsr arffar (baking varnishes)

grata e aTfar (thermosetting varnishes)
ATeavead AT+ (solventless varnishes)

A W N
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I Tk a1 (Air drying varnish) : 58 affor & 3| For T
faema (solvent) gt & | atfssr &t famT T Fea Ao &
ATFOI ¥ G@TAT ATAT & | ST AT & geren & arg 9 avt=er
7 ATt aTelt 7 5= a<ar (S5 fee fog gw6) are st
& T Aicrave & @A & a18 a9 areil (6 () # e
F % for ST fohewt worte w7 & ware (flow) e St & | 31T,
T A AT & § a7 WA & a0 Iwar § @ s 2 |
SforT & g arett ATt § F9LT (shellac) fére I gt & X
I ATE T FTel T 1 &7 Al | T AT SATIahTer AT 1
T T9-377 (touch-up) 1 & ITATT AT & | FTAT TERTeE-ATETT
ATt AT ITAH &, T & FAA A 6 Tl &€ TALe el
FAT 2|

FF TH & A9 (oleoresinous) St (de 7 ¥for
) (oil and resin base) aTeft &, FE THTT & aTfr T H
FTA T TE T H Iuaed 2| F arfeer afea= Sy e g & 7
TR & G@AT & AT TETeE ATLTRA ATIAI AT ST Tfere
e wfaeteft eieft & | F+t F+f frafes a v grder of smr
gt 2|

affm arfaor-snsfsn fasfierr (Baking varnishes -
oleoresinous) : 3T arfier # +ff 3t &1 7 Aierdwe giar 2|
FHTE ST aTfer &7 % B & 98t 39 THR & arer agd
START & AT oft | T arfder smely arfordrsstem @ emeft
ST & BT g@dl ¢ | St ao (Linseed oil) aTet atwsr
T U ST 60T & @l & Faeh av-aef (tung-oil) aTett
aTfer & (ST 3 qiferATsstoe) (polymerization) &
TEAT & ATHRNFIT FHR GE@F & TS F3X a9 AT & Taf®
= & arfer st oft et &t 2 | et Fradh = 7 |
THE 1 ST BT 2

yaiEE e atfam (Thermosetting varnishes) : & =T &
FI & aTelr, ATF, FEE arfer eidt &, s foF aremeor afdr
arfeier Y et srfer gadt g2 &l &, St fF werdiwer & forg
ST X fA9 &2t € | 3 arfeier a3t B av at &t E % ggeter
% foro Ifea =t 21

faerrge et (Solventless varnishes) : srgfaa fawma
7% Hohel 3T & o T awt & Aierae ¥fed (100 wfaera 2ie) arfer
TR & | ITA & AT, L T qT(AI FHH A7 AfSrereqort
& g B0l A Gicdwe Ted ai+e % ow (Ren) # =@ve g
T off i

AT arf<wr (Varnish thinners) : @9 &7 9T atfder &t
AT (Viscosity) 3T WIT & STawaa A= § I F3
% forg e STraT @ | ot frsror &= ¢ 9Ta F3A # forg, anfer
it oS Tted & Jr, NAT w -y femar =anfeu | fmw &
99 F4 & forg, arfer & fmfar & fase g & arfver & forg
fafere sraetaT gt F =Ry | arfHer # o e #t /911 60%
F e 7€ gy wnfeul

94 ata (Preheating) : AT #37 & T4 AT(eT 9XAl & a4
F TH FH aTe FMEHeET @ arad Fenr 2 |

aTfeer T & q& argfeT it argotar & gam & forg et
fafet & & u= &t AT AT 2

1 UF 3-% HAfel gra®He B Fig 1 % SR e i &
SEHT Tt ATE qteest &t 20% v qieest Re & far star
2, 9% 39 9FR & & afRw & warfeq &+ ater #ie, quf
A e & AfUF 7L gHar & | A H 8 & 10 7o aF IH
forar stmar 21

Fig 1

ELN3314081

7w fafer & gewran & Fdteror waT savas &t & Fitw
TR IR TaTS FHT AIAAT & qET T8I Toeherar 2 |

2 wleT & Fig 2% s1gam wet (Oven) & T@T ST @&l &, T3]
AT 90°C & S1fers €1 &t a7 9Tfey |

Fig 2

ELN3314082

OVEN USED FOR DRYING THE WINDING

3 aiEfewt & & 7 gar F varfed Far S@r @ o F
< W< § 54T % Fig 3§ fRamar /o 2, § Tl ey @
I 9T AT q I ST AT AT 37T araw 90°C &
st €T &t =iy |

4 a1 ¥ Fig 4 # feamn o &, wofiv & = % #er Y
ST a1 ot e Ft @1 o1 GFAT 2|
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Fig 3

F . S
f
HOT AIR { )
|
SUPPLY \\;m%
q

| el
AN

ELN3314083

Fig 4

ELN3314084

5 Fig5# feam sigar w9fia & 9= #1644 o &t @
FY ZHHT JTANT AT & § (6T ST qeAT &, g T8
ST AT 9= % T arefRr & Ry W & vy gk |§
T A | Af 39 IFR & wATT I=T ATIHE I TE B @
BT AT e &l faearer & TFHT =9 (ventilation) T &8
o ST awar 2|

Fig 5

ELN3314085

AT % {oTT ITATT 7 T ATIA {312 HT FAR AT T@AT AT
T S fAf &7 A duw e e i 7w ghafead
FIAT AT o AT (Winding ) T ATIHTH AT STFere 7 8T 2t
% s09 sgeioe #t S1fd & 9 | JHiHies gy "/ S vl
AT &t gefard I=aaw ar7 90°C =T & | g6t a0y 7% +ff e
oo ST =Ry fa AT g w9 o T 8t S o T # wE
EGE g 9|

S S WieT W g Tl &, AT e gfaery fEmef w v
& FH SN AT & A T T FATH aF T AT 2,
A 3% T GAT A8 aF (O Edr & & 6 wei # 4 &

I AR TaT & | S S A TiaT W aedt ©, at 3 gee
Sfote wHE €9 F Fe anar 8 | TYAI Ty F qed a%
R TFHAT TR BT A1(RT a7 5id a% & a8 75°C 9% 0&
TF AT AT T 1000 Thee dF T T8 9 |

7% daEq % forg & e f6m ave & wifa & @7 8, Y& &1
& AT, AT TAT AN AL T TS FH § FH 1 90 |
T G T AT | &l d T8IT &F, Tla¥ & d19 Hi & T@=r
FTRY, (AT TTSATH A 9H I & Tl 2 |

AR F @ A9 q18, A F ATA FA & 73 60°C TF
SUST &Y | TAHT HEcH SHTOIT & (e I= qATTHTT aT(=3r 94 &
AT FTEST d¥% H Il HIA T TATH FT |

Fifw < # wfkar (Varnishing process) : atEfEr &t anfear
FXH % for a1 at aegul (A19vE) WX &Y AT I F gAHT AT
AT a¥ arfer ST T arfeer Y Srev 8 | g fRrfaet § 9w
XA arer gor & ofr arfor e Sty &

G- AT THIaF T & TEA JreAt aree gt
Z, Zafey ST job Ft A A17 WX 6 H & fory g
3\

@@= (Impregnation) : @&=w & forg arfeer fAmtar & g
& Agar atfer fafr @ sgurenT W R

&= fafir (Impregnation process) : aif E # wiext & forw
E °t &1 @8= U &3, fAeferfaa afskar s @@=
ST HahaT 2|

1 STa H TS 79 dF AEl (oven) # 85-100°C @& T4 aTaw
(preheating) FX 1Y sge Sfa<re &7 @19 | A% g geto
Sfcte St & FH & Al § arad AT & aEar Sy
@, 99 % & e afqry s s a& 7 8t S|

2 & AT & a1 ST H 60°C dF 30T ¥ AT 38 arfAwr &%
# gar ¢ | W aEfE #t F@Atae Bl 7 ariHe § oF que
% Al HY T AT A9 aF gal FX W G d% (&6 gt a1
& gAgA ATeT T 31 T |

3 Sifa &1 &% & I3THY & TN o et (cradle) TT T TH
HUE TF TG T qF (o AT I a¥e & g9 (drains) T 9 |

4 Frffer frge & qvaTd St #t 120°C 9 q "9 aF THH
A¥140°C T FH & FH T °0E dF TH &< |

5 aTfeer gam & g a8 TN Tfaere Ft 779, T FHH
A 2 AT AT & FH T8¢ @7 =A1fev |

6 FEL A HEAT FIA F forg At & 70°C TF IULT F AT
T ITTH 2,3 9 4 ®T & qree |
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afe ITAT % forg arfer & T & ar e & AT & WY g
% FIT 7@ AR Fig 6 F ATATE 30 9 F979 & AT ST | 37
ferfa & ®ex # g9 (connection) #Y 31T & afer Tt 3
fohe ®eT &t T FT AL ATE § AT ST |

Fig 6

ELN3314086

Fifw g (Varnish stripping) : atfsr &t gat @ 96 &
e, TIX A7 @ 9¥ 7 Ay 9Reets (end-shield fits) 7¥ st

g% AT 1 g & T: ATE9aHaT T8l &, F1(% TF I
X AT % THA S & U T HIg ATISTRE TG Tel atar
T g AfafRes et arfifer 1 @ 2 & forg @< st
& G dietawe solvent & AT ITANT FTah AT T TT% fHaT
SITaT € | afs At & 9% Aae arfer § g & T8, I e
FHTSTE & AT ITATRA & T B AT TaT gg AT &7 TXAT &,
T #1 qqE & STAH AT & ST AT THT ¢ | T FHSTS
Y & FYA % fore gaw vt e AT & | 913 58 g9 & e
&1 AT 3aT e Ta & forg 38 stferss @@ (molasses) T
AaT faFaT STAT €| STET "Her d% gdel XA # ga & a1,
TR FY T ATi91 & FE=a (Impreganation) fam strar
& T TEHAT ST & | ATEfET (masking) FHTSUE it T & 979,
3 9Tq & A Y A ST & TF AE H TAX O FE AT ATE
A H TF fag ITX T@ F, AT {61 ST FhaT & | FHT At
T AEET FTSE 1 TH (single) e &Y 9= it Iard
TY TSHAT ST qFaT & |

Rt & HA, AE WA, AR AIgH HA, SR H AT A aR SN H a9 i {ataat
(Method of connecting end connection, group connection, terminal leads,

binding and forming the overhangs)

IgA : T TS & ofd ¥ o fafafed w9 @ avw g
o JUERTT | AT F TH a0

o TEA F A RY w1 qgeE = A B v aie w5
o TE (FFR) HASH qAH # AT F qU ww

o 2R ofiew & gaow & Bt & aoiw e

o qERAT & a1y = R cRma/die & daieEt ® aem @ Ry v gt s

* ¥ 3T overhangs T ¥ fafer #1 aoiw F=Am|

Frefy oft AR % forg A v o1 8 Ffy AR 2|

<t & @=e (End connections) : A= # &9 ) &
TS F9T S &, StaT 6 Fig 1 #/ e wom @ g F=mee
e % forg F@ma #1 datee © | X & qortar mar @ | sEr
faF X & gortar o 2, gAN UF & % H UF FEd 99 B gEY
e & S & fog Y & Foim @ € @ e offie a &
gate & o Fig 1§ Z & gwitan mam €| afE & awa o
FATH T HH F TF & I1G UF HLh A0 q& & F1d T=5T g0 |

AT A | a9 T aret fheft off daiew @ e &
F I T & AT Y& FIAT A1 | A AT Hear daaw
qTedT & 9% fore 7% s @ % a7 vea s sma s
TS HATA G & TTI-ATY TATIH AT vt Y @ 3 arfer
FE o 7 @ | T & A 1 2= & arg (s fF Fig 2
H fegmam o 2), sl € F Farad F A & dJue @
3 3fie farfie s T GaismeTRE % |1 Sl A O S
Eadl

Fig 1

A1

ELN3314091

A2

HATS HET € I€ gATad F37 & a8, W a1 T AT 4G
FRT AT 3GAYE BT AT AT & TAAA AU Fi gerd | FHY
faferat @ ae 3@ & A # =T Fi5 Fe AT Al ar A8l © A F
T AT H Afd Tgamar 2 |

FaEw @i %t A (Method of coil connections) : 7=
St FT & fF A enamel FHAYE IO 8 AT & | F@TEA
foreT &Y a1 & 20-25 mm =g Y R 1 Fig 37 fi=mr
FFAR @ & M PVC a1 TR & & =927 § | e & Faaa
F T A qYE A X AIE g § Ity 7|
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Fig 2

ELN3314092

Fig 3

TWIST THE WIRE
WITH INSULATION
20-25MM

TWIST THE WIRE WITH
OUT INSULATION
20-25MM

PVC SLEEVE

ELN3314093

g HaeE (ST @) @t fafer (Method of group
connections (jJumper connections): #4g % X & st AT
ST TE % AT AL AT & I8 40 mm F F%=&TE aF o | Fig
4a & JaR AfARE awarE & Fe 3| aEfEr aw & 40 mm
FT 3 8T |

Fig 4b % fa=md A 5 &7 aX & et S1aT & 3% FUT
AT @TE W S PVC a1 TR f&ad weT &1 Fig 4c &
FTER TF 19 O ALY 9 A5 aTelt (&ad 9T 3 | 37a §gave
IA¥T g2 ATl B UF A1 e & A4 fF Fig 4d # R
g S # a1 T AS F WX Fig 4e #t ave gadl fod #t de

Fig 4

B
e

|

(e)

ELN3314094

e "@atew 3 By (Method of lead connections) : fie
AR H ST & oY, Faa & THAA B AT 25 mm TF ger
3 ST IAT &1 ATE % (oY AT ATE & FAASA T ¥ 8T
& | FAT AT T ATE FL AT A€ AT T AT A H &7
4 10 91X FF FX q9e et fF Fig 5 & guriar = & |

Fig 5
~=—— LEAD WIRE

20-25MM

TRTTRTTITTTTIT

T
I
I
I
|
|
I
I
I
I
I
|
|
|
I
| 20-25MM
I

I

I
SLEEVE TOBE ——

INSERTED [ L

ELN3314095

ST A TAfeE FA & forg Fig 5 % sga® PVC ar Temr
fera &1 ITET FW|

T4 § T SAATE ATRIST & FEl B & A % ATF, AT AAT
T4 ® Fa™ T G HASEA] % T A I% Fig 6 F SAFATT Ao
FIAT ATARF € AL IJq& q18 &ad & FGALS H2 |

Fig 6

ELN3314096

G FNT FT (AT T ATEHW 397 (Shaping and binding the
overhangs) : @+t &<l & doie &t FieefRaT #2 qur g
TEATH & 1, STERT AT d9T A1 ATl T U% T ©F & B,
fora® awETar a1 W@ 91 faY &< o TarE | a@wdr av
AT & Aele & T g R (concentric ring) # 1T ATgST 9
AT & A< &1 &t ¢fiX iR =ie 3 | g6k forg ey a1 wrgaw
T T ITANT % ST o Fig 7 # fRwmm i &1 e - a2
FAOA g 7F # forT T STErSHgATR AaY ST F AT A A
FXd @

ST HATA, THRT AT AT AT H FATIA & AT AAGAT &
T O g7 a19 3 | Fig 8 % AT ST & i 4 &7 §
g 3|
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AAX N7 & T, HASA AH &I Gt & 18 FHT STaY &=

T2 {3 % o R & afer (end cover) % &= ot %t Ave Tt

el ST AT ST &t & T FY | 57 THAT & S T2 ST w4
sfarer = | (Fig 9)

F gwfeg [{G1 § g sifaw s ¢, Fae F 3 anw =0 8

6607LEENTT

Fig 7

L60¥1€ENTT

Fig 8

8607LEENTI
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