zafersa (Electrical)
gawea (Electrician) - AC it & wiex

s 3.4.142 & 3.4.150 & wwite Rraia

THA & AieY THR- FAT [qgied 901 Ate? - 901 T, WRuT- =« Ae? (Single phase motors
- Types - Split phase induction motor - Induction-start, induction-run motor)

I : 3T TS & 3id ¥ T fAmferfaa #rf s+ I g
o AC THd %l AT & TH HT T&IT IO HIAT

o T &l Ft faEied FIA @ AT AAfew diee arawea #t it st sravadar &1 auie w2
o THA B IR/ WEATO-I Ae F @ia, T, TwEerd e i Ay T #7340

TF %1 Hedl agd fH=ar & @1 23 #, FrArerat, o, SUET
I TR TFASTAT § ST AT & | T Ae ATATAAT S
379 o7fF (fractional horsepower) #ie=t & &9 # SATHT SATAT &
ST 6 1 H.P. & %7 &1war & gty € | stfersas us %1 #iex 39
Soft FeTeT @ | U %ot |fex 1.5,2,3 T 10 H.P. % & forw oft
FATE STt & S % faoiw stavesar & fog g 2|

TF ol WY IS ST T T & &l fafer & srgame fawga
w9 # Far faafed (split-phase) SR Aley T FRIeeX A &
T | Tt @ 7 2|

FAT-faafed SRor Ated A Ay afiga @ T e

o ufereta-sTee, SYU-Ia AiEX  (resistance-start,
induction-run motors)

*  SRU-ITERT, SX0T-I1 #texX (induction-start, induction-run
motors)

+ =ft @YTRA AeY (permanent capacitor motors)

o HeTR=-STRET, S0 #ieX (capacitor-start, induction-run
motors)

o gerRA-ureey, durikF-=wer #@te¥  (capacitor-start,
capacitor-run motors)

+ 32T 9t Atex (shaded pole motors)
« WY AYeX (stepper motor)
FHREY Aiex A THR & afiga &1 78 &
+ faadr wieX (repulsion motors)
5uft AT (series motors)

T farerfee Sor Aiew 31iY a1 %ot S0 Hie< & TR=re i #ifis
foria a0 2 | ger AR 7% © % uF e "iex qefen amfew
T IS Ael HIAT & T TS Haet TAd(en (pulsating) e
T I HLAT & | e T gmfes diee S e & g o=
%ot i faerfed foram sTar & arfe smeest § JteY at % Ae &
avE FF FT q |

I W UF %ol & & areil argfeyt & AC oRT gRT &Td
FEAT 8T F TSI F IO Fd 2| Fig 1 % a=+ #, 0%
fasry &ror 7| fhee amef<w ® warfed 9 Fig 1a &t axe &7
194

T G I FAT & | Ffoh Ieae g &7 aRafda T
FTE, TE UST BEI A LTI I FT AT o T Felah 4T 1T |
7T e | TS FAa e & MAATIATE 39 JoF &7 F1 [Ag
FIAT & ST 38 IoT FAT © | T8 @I & ITAT Fed gy e
S # g1 &7 o9 Fig 1a &9 AT 1 &1 <7 qahetl ©,
3 THX TS §F T U 1T % a9 2T IeTa F ad| & | 98 SATAH
FRTAT SATAT & o TeX & FHULr AT GIeT A1 & A 2Teh I
FHAT & Y 1= Tt Te T =Tereh FIT & Y aTh Ierarahed & o
T TF gAY & (3 Fed & AR TRUTHEST 5 gA1d I
el grar & | Fig 1b & SIga™ Y &0 | §YC 618 § dtees
ST gadT agad! &, A1 o {oT aeas ger &7 Sad #dt 2 |
TH T G & HUL qTel ATeld AT 3T Th IATTAHLAT & Y
= ATl Aot FALC F AL T I FLdT &, TFRomaEaesT gt
T (torque) TF A F AT FT 3 & o1 30 frfay 7+t Tex
# g Tl Ieaer AT el & | A & 7 o1fi gt arer werafdw
(pulsating) X #T &, FAfIT aT& Y qerafeT e &1 =
FALT & foreeh FTE0T qTg & U 00 9% (full cycle) & e
T IoT Al BT B |

afe Iui TR & e it uF Y g § fear s at 7%
ST foT B HAT T T A AN e T WX T af N i
WET Je I Q9T F 2T IoT= e 9T | FAi ok 39 THT &TT
T T faafed #ie< & U 9% T & 918 Facl U qTgie af
ATATIFAT TSAT & S T & A qA1E & JSF &t 21 T|
T & ST & o ST U ot aTelt Hiex | el U aTgfee atdt
g at WieY @l self-starting 7€t &t | afe ger &7 #it
TR & ST YUAT a7 f&dT S at Wex § qUA
= T ST Awar &1

3V 90° T HT A T WA wiee Ierw Fan & (Producing
a rotating field from two 90° out-of-phase fields):
TefeT awfew diee Iaw Fa #t us fafyr o1 frfore war 2|
TE R AT § UF AT AT A ST X (2T ST Ffel 1
¢ fora wrfdT aEfRa #=d 2| 3@ aEf<Rr & g aRf<r a
Aifo® = 7 90° fagga f3ft g <@ o 2, ¥ g9 oy #
TeT AT & 90 g¥ @1 SMAT 8| 39 aTgf=T § 9=y #t g
ATE (T AT TN HeAT & X T % (o7 EET(ET AT &7 TferaTa
reactance T aTzf=T & Sfcrea & forer @ oar € | afs gt



gref=r T =T argf=T g I TRt &= semadt at g
TR TAA ATAT AS! BOT A HieX T T8l B0 |
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FeT faeres split-phasing, 81T & &= (&1 7 Twetiard) & e
T T AAfed diee I wd & 4 fF e yere afta &1

Fig 2 & gurtem o € f gex afe (1,1') i wrfdr afr
(2,2") ®e & q¥E¥ 90° HIor 9% ¥El ME €| 78 qwe & forg
30 A ATEHA & AT 9T | 450 F Ifeg & w09y Forrar 4w 2 |

'

\ |
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Fig 2
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PRODUCING ROTATING FIELD FROM TWO 90° OUT-OF-PHASE FIELDS

eI A, Y FEe T TS e deT Y @ €, ST Fe
et SeAtee o # g & v fF ®ex sa # fRam
2145° 915 "B’ feafar o i arE i s Soaw #Y @ @ i
T T A feeT 45° g g 2 | fRrfa C' ww sferwmdw e
e gifart faom & & wifa star Far werféT agfEr & wore S
FX T 8, T 9 3T e e g, qafe wrfé anfer #
T FATH FH & T & | FATY 6 8707 9% Fo Fere ety "D,
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7x famma o 2| fRrfq E' ) S=Eaw e § g od 3aat
fawrm ferfa "A' &t sToET FAT & out-of-phase & FHT &7
foetae uF o AT AWHF e HT THIET I HLaT 2 |

Twd faafed #iew it & qoredt (Working of split-phase
motor): STTFT & JWA &1 Y& AT (ST T TIATeTLt q13 (T A fed
HTEH Tiee T FXA % forQ ATYff o AT AL A ST BT
TTfeT | Trew Fraedt fisT Ja &7 81dT @ =i ®eX &7 qefen
Frfes dice fRIR Tex &7 Il Y & A=t @ ¥ TeT # o
qTo &t TaT & a7 & | 9fF Yew 7 3 agafa g 8, gwfon
IH YT WATE BIH oAl © S S R & IeTe AT 2 |
e ATAH F T8 TG &F AT AWEH Hies F1 fa0g
FAT & ot agfes far & Tew o o fen § aa o 1
3 o & Frer Rrersd ffoeT SRor #iewat ave e el
FAATeF wiee A fawm & FAaAT I F2 31 <, o gd # avia
faram s g 2|

3 TH X AT Y FT adl 8, 9 Fafh Ve  Le &7

Trefdr At e Seae FT o At WAt a1 (auxiliary
winding) fT aTfers aTew & as & 1o 8 ST 9rey |

wfaiy ®E, 9¥u-a« #eY (Resistance-start, induction
-run motor): % 37 THT T A HT LT T AIETFHA FH
BT e | S gt @i gy 3= ety 8, 3afory 3 wied srftwax
0.5 HP d& & &17aT % for Soemr &t St & et ¥ die &
AT & wre o S @ |

Fig 3a 30 #iexY & mawds 9 fa@m 73 2|

o e aifen ar I aEfew (Main winding running
winding)

qETE AT w=rfeT A (auxiliary or starting winding)
firreY fis=T WX TWeX (squirrel cage type rotor)
+ 3= ferT (Centrifugal switch)

jul
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MAIN
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WINDING
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z

STARTING (AUXILIARY) WINDING
(a) RESISTANCE START INDUCTION RUN MOTOR

‘ VLINE

IsTART

1
LINE
{b) PHASOR DIAGRAM AT THE INSTANT OF STARTING
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TR ATEIT &1 0 YT (SR 62T 1T © o ey Sfaier
I AR P ATET &1 STTeAT Ifr=Te (73 81 | I8 6es argfen
H O ATl [ AT F [HAT AT & AT T ATZST & qTA%
A BN & | T FUSAA & AT AL ATST AT BT & forersh H1L
TEHT IHE ST BIAT © AT TE ATRIST i &Le/aal # Teg
# T FY faHaT AT & | 399 a€ ' &% oA € f& e Fig 3b
# guite wrgaTe fasfed et st & | SR o | start @wrs
qieear "V'line' & 15° & Tu=ATHT gidT & i g argf=r oy
*| main' g ateest T 40° TR il § | 39 T &
TRIY THT AALA § ST AT Biell & AT g6 Fraaid &
forer #¥ e wafes diee Iarr #war 2|

S ATET AT FeAHTAT A1 & T 75 & 80% =Tt T ¥
AT 8, W AR T UF kT & ga At @ eiw
AT TAR TF & Are & & 7§ qad! et « | o fag o
Ty AR | I arsfe A et tfw fawtad w1 aw
fasis =7 & Fig 4 # q@mgut =1er sifsrereron & @1 o a%ar & |

Fig 4
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TORQUE SPEED CHARACTERISTIC OF SPLIT PHASE MOTOR

TeT ATE(ET T TREF AR & AT g7 Al faafed wiex
#r gae v few fraffa & s awdt €1 o av at ger aEfen
AT TFCA AT AT % AT Ft aqet TAA AT agelt 1 Tl & |

satea &= (Centrifugal switch)

afe Fig 5a % Jga™ Z &1 U, % @19 Site &< 7 Z, %1 U, % @19
STE X AT FAF & 90 amAmad @ av gervmad Qe 37 &
forg Fig 5b & srgame Z, &t U, & 9 Z, % U, & Sieer gnm |

Fig 5
SQUIRREL-CAGE ROTOR
U z, Yy
o
gt 1 T [
14 () 000 o 14
2 (33 o A% Q@ 3 2 > 3 3
sl 22 £ 1 8 &g 3
wl <8 o O o w e
i =23 \o o 3 wl g23 3
< = o, o 3 < 32 =3 3
o o U
CENTRIFUGAL
Yz Z 2 SWITCH %

(a) COUNTERCLOCKWISE ROTATION (b) CLOCKWISE ROTATION

METHOD OF CHANGING THE DIRECTION OF ROTATION OF
RESISTANCE START INDUCTION RUN MOTOR

ELN3414215

Tlay-TE-9%a 9« #teY w1 ST (Application of
resistance-start, induction-run motor): f% & g% &t
HIETT &7 W b TA&ATHA FH AT WL Fie AT ST e,
T He¥ 0.5 HP @& #T &mqar & forg amrs st & stet ae ®=fdn
AT EhT BIAT & | T Aiex 96 o & forg, rgex, anfinr wsfia
T AFST F R AT B T F forw =T #Y v 2

AOT-TTE, SR = AieX (Induction-start, induction-run
motor): STTATer ST T STH&AT, I= U¥ehed TT(eT TS =T ZI=T
HIET Y WIE T o1 T & | OF ATHS # &T(ea arsfe ifers
AT ATelT TS ST @ 3R =X wiel § Tews |’ W@l JAel
atfe stfers eAt % FROT S I=A & A 38 AT T AlS
FIS HT AAF T(UF &Y | TAFAT T THT 1 Al § w@rfe
T e & AT &7 75T &9 T@T Srar €, argfT Y qe=
FIA & forg IfaTe &1 ATAT 98aT 8 | g7 #ie H1 QT e
FH F WIS FLe ATF (AT & AT ATH T AT FH FIAT 2 |

I : TH 1S & A & v FRw=fofaa & s T g

o okt R it Frf qoner, stgRee fafr 9 3w @ we wen
o g% Arterd D.O.L. ©TET & ATasahal 3T THH FH TOTAT H L HIAT

o AT Rat F aR=mes it T w3 T

FuF=na fer (The centrifugal switch): staa=ia ferm Aiex
% S WITIAA BIAT & ST FARHET-TTE, SSH-IA ATeT % A
# g wefde ars R % Aft § et etar & | Ffer wrd, T
T AeY # qF Ffiedl § § wrfén Fafiex #t e war €1
S A & WeX AT aia T 75 & 80% T FT a8
ar st e werfdn afRn #t fTsfea % dar & | amm
TER & AUhfed & & o ger ae g 2| uw R a
Fig 1, ® fe@ma o & & gaeT g arar wT it Fig 2. 7 fewman

T & | fRrR AT Atex #t AT aTelt UV wie & v ST star
& oo of g gid & ot & fierer e e of feo & avs
F1 FXA & | et Tl aré e & a1+ fihe g &, 7% Tex
% AT AT 8 | Ta Tex R ST 8, Al gA aTel 97¢ &1 3 geifes
a1 8T a9 & e fa &7 Y g9 war | e} AT
% 30 THY <Y H A 39 & o fEw & gm0 Fwise g
&, it f gafory gtar & | =i =t ofae &1 J9 <t fBrr aama
e 9% & =ar 2
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Fig 2
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GOVERNOR WEIGHT

S e AT (iR F1e FT AWM 75% I FE AqT © at
STTH{wT Tt % HILOT A T AT HH 81 AT 8 AT 307 FGACT
R fea=r & aTe< & ¥ 39 Sar 8 | §geeY R & 39 weas
TAAT & FROTA of1q I FaT g1 € A 2fHer CS, 7 CS,
% §IT S q¥T% T aTg(eeT & @i ad © |

W TR % bty fEat §, e 9wt § & ara sege
gue gid 2| F AT TER 3gAeS B ¢ AW Fe U W &
qEY I B | 37 @ gy i fErm & Harew 6 s
2| AT ATAT HET A AT fRTe gy g gtan @, ¥ fe far
GUg AT & FUY T&T BldT &, A A R edl & a1 75% &
FH ATl 9T T & &l 2| T 90T Fig 3 # qoiiy w3 &1

Fig 3

INSULATION

STATIONARY PART

ROTATING PART
CENTRIFUGAL SWITCH
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T & qA, AT (R IR R 9T & @98 o 79 & ¢ |
T HILOT (T AT Aiew wfehe AT Teedt & | v fgifRa
A & 75 IATA I T ATHST qA & HOT [HE Guet &
33 AT €, T THR @I aref= affie & oo &t st 2|

sqkftea &= w1 sRewr (Maintenance of centrifugal
switch): AiTeX & Uve f&= & U ofl ALTeTor ©e & 8T &Y
AThied & Ft 3T AT THdT & | SATAFAT ATHAT F FHaeT TIE
e Ft 8T F (T H q@T AT 21 3 7 fE=t Fit 9 A A
TN AT €T & 3@T JET AR & F q€r w1 w7 @ & a1
TET | T8 39 fa FE (80T g2 T € A1 FASR B AT &, AT T
ST, f8RT geet 7 T3 at 7€ & = 2| 7w glafraa X fF afr
ot foMT ST T @dear g% & #7 <6 | Ay faw # aiw o
ST At 56 98 & |

Frki=a e & w1 %1 o et (Testing the operation of
a centrifugal switch): =t stosfer fere fer saen § 2w
faarT ST |eaT & 38 T STaw § 3R FeAT a1 Yivhd e | 59
TH & wfirrav e uve < &t e faar 3 T &9 s g
&, A e A1 Aty vt 7 wfa ev st @ | o= v arfa =
F = e % forg fmforfaa fafemt gad s & | s feafes
& Tagarsil e ® LT aEfaT 7 aE & T F 3 |
Fig 4 % sIgaR =T & 15 a e oia T@ee &= & g
fFutRa g & @it F oY cmay G & 9fF saen |§
|

Fig4
5 AMPS AUXILARY WINDING
LO ~— p 2
| 1 2
[ Y
SINGLE I MAIN
PHASE AC I
220\ } WINDING
| U 15 AMPS
2 250V
N o—.“\—ojz TUMBLER
SWITCH
§
LAMP 40W CENTRIFUGAL I
230V SWITCH g
w

Fig 4 # femm srgame stosfee o= & efifmet #t o % g
T ¥ | Ae &1 fom e &% | 5 suafea @ wise
forfa & T at oy yeerfeta g1 | S &) Wi o 20 dfFve
H ATT TRl & AT T aTg(T &1 FT Fed % o7 el
o &t oft% Y 3 | 5T Wi orut fratRa wfa & arsr 75%
T weT F o at aft sosfey fm Siw & & s at a=
I T et a7, o S & 1T &1 & ST o "ehdT & | g
TAATE % AT H<A & I 18 § Ffe A0 TH1{3rd 7 &7, A€ 30-40
afFvg arg TTEr 75 % i 9¥ oft w1 @ a9 g€ qreEE 9=
& srahfer fer #1472 #¥ @7 8, 30 T F3A AT 98
FT ATTIIHAT T |

gt D.O.L. ®©@Y (Manual D.O.L. starter): #ie< &t
I FIA T UH qAT SAALATE GI&AT IIH FA & {og WeT
F ATITIHAT BT & |

Fig 5 @ fe@Ts 3 o1 =X e aferd @rex &, et Fig 6 &
AT gAT = fIama 1 & A% Fig 7 § Fi1 9@ Ad % €9
" 3O% TS AT G| @ 2| uF g 9o e
TF e dgiae atal &, foreh anferes aurd g & af=nfea e
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& UF QI T g7 ATSE Tt w0 arfers w9 7 gt
foar = @ | ST % Figs 6 31iY 7 # f3amm mar &, =T # gt
aie saeate R o grae e de Ret #ae: siawares
GIEAT T A(C qlehe GIAT % {o1T L&A T NS Alohe L&A & forg
g T ¥ gt Rt 6 THR & S € 6 & wesar @ ar
FX T | AEAIALS AT AE Afhe B T F WTE qed F SIS Il
& I AT TS & AT &1 AT S | A 7 Saferwa geaanferd
W=IEL A AT | & FA UF THR A Rt 7700 helt 8| qora: uF
BT AT T Fadt savare Ret o6 siia-a1s &= 21

T ATford WY T Bl & 1Y I (quiet) TRETe S&m #vd
gl

Fig 5
OUTGOING TERMINAL TO THE MOTOR

PUSH BUTTON

INCOMING TERMINAL
FROM THE SUPPLY
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Fig 6

OUTGOING TERMINAL
TO THE MOTOR

THERMAL OVER
LOAD RELAY

INCOMING TERMINAL
FROM THE SUPPLY

OPEN VIEW OF MANUAL D.O.L STARTER

gf¥=Terst (Operation) : 31T sed FigaT & q¥IE ST &F ST
2| ST q% T g 7 g9 S a9 d% g Tl Ted & a7
stavete Rt ar aé affe Rer =wréx & for 7 72 7|

st f& Fig 7 # femman & f st o1t qur 9 (6) & garan
ST & ar ferf= #ieae (10) Fse closed & 9 & ¥ @9

ELN3414226

% Folioe feIfd & Ted 919 a& ATfera o ae Jurret (5) BT aqma
& faree == (11) & ATH-311% qe &1 =H H T6HS F T@dT 2 |
T & (7) Ft ATIE FXA T, ATE A9 TOITedt (5) ©H @i
H TTh &1 ATl & T de F1 &H fBR1 gy arfue % faar star
& Y 3@ whe & awd (10) gor o 2

Fig 7

@

SCHEMATIC DIAGRAM OF A MANUAL D.O.L STARTER
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Htawee et #1 ak=me= (Operation of overload relay):
fAfeaa st aie 8 X awe e R &1 &ifén veim=e
H & I=9 9T yaTfed st & S feurg aeft # W ¥ v 7,
T8 FO I 3@ ¥ dI & e # #wie & @, 39 ywe A=
e gorrelt afir g St @ S fEafE wieae # i 3@t 2|

&fT I Y TeeE A & g taars R & e afdw wr
AT ST THAT &, St 37 &4 & forg werdx & o g | (R
7 famrs 4t & @& 7))

mie-afde R« #1 aR=mew (Operation of short-circuit
relay): #ex @fde & witd afdhe g & 3o # 9rré affe Fe
FT AT fAge <A 2T & | g8 T % Afhe Fe % Aot & Fafy
THT sfavare Rel 2 gt & SifF Tfk=red § ged sidl 8 =i
gfearfor gt & stfers aoer & At & | g avF T AT H ge
aR=Ter @ 3 & o affic Fe, Al aEf<T, ueaw Faa T
HAIT qIE e # 9t e #¥ g7 gl (Fig 8)

3| THR & aRferfa § ada siavete Re &t ser gEae
savare R ofwar & aft=rfera g 21

Fig 8
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OPERATION OF O/L RELAY IN A MANUAL D.O.L. STARTER
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HTHATH ATS YT % FHILOT FISAT GIXT A ATAT FFaohid & AT
W LT SIAT {6 I ATHAL HF ATHGT FLh G qoh | T AT
Afehe B A1 I H LT HT A TgA AT ST A FoSAT AT
TEFA 98T FIAT & FOTa ST AT &f Jav & | AHAT F
= A T S & AferF it &1 %ot & Sar € S
f& Fig 97 @7 & fRwmm o 21 g1 arw s #ikae g
S & | T Fiede T aF IA: G AL (54 o7 % & T aF (&
R T H FATHL WM Ahfeed Ft I @ T b g

Fig 9
ARMATURE
m ! 0
p—— (o]
bR == Yq

hﬂ 2

g

3

OPERATING OF MAGNETIC RELAY DURING SHORT CIRCUIT 3

w

SETATIOTT TTEX AT ST IT(h ATCAT HIE o foIT ST &7 SATAT
| 3 ST TS &I 6 FHATAL | o AT & | SxAaTford =1eT
7T alees LT I TR F¢ @ AT 7 B & Al-atees gLl
T ARl HY qFA A 7 & F A-atee Reftsr aret gid &1 AT
qrER % &1 ST & A7 369% Hiede Fais & Ted § MY aaw
AT W 9 AieX IF: W€ & Al 8 | T 96, FHR AR
A T F FATT H TAHT FAGT Sl & | T U Ody 79
H TE GALATE 8 qFal & forash IJTHL A TRAT(Ad HLAT
& 3T 38T 37 T F SR ATIO T 1 UF ®ITAT 9 ITANT
FIA FT qATE TRl &l Sl 2 |

forera g7 R (Electromagnetic relay): f&rer %1 ey,
A1 T AYeXl #t v @I # s1firk Fe ddl € AT 3% A
& &Y HreT STt 9 | g gt g & R it sAtae w3

& forg 5o e &t S @il Fe FT ar Ay S & 5
AT h & AT FF AT © | 36 THR & (oA & dAroT
aE Fig 10 # R 7 21

Fig 10
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ELN341422A

Rt & v Foeelt & ot fF wex # gor anEfEw F aoft F g5
& | meTa A Ret & ATCAAT U Fiae & ATAT & TATS
F gaTaT # ¥ g% ¢ | 9fF fEfere %o wed wrn g anga
& T WIS & AT &, ATy ITBF €1=T Fa-T srfers gt &
% 7w fuiRa #¢e & 9= & ©: 7o o1 wie At & o
& AT S O AT e AfYF giar €, At R &1 =
FIT F AT IS, 39 THY (A FT Fivdde FAT BT S | 7 THE
HETIF AT AATS % FHHAL § e ATy &, s At v
AT & TIE FTA § qeTIal (el © | o7 St ATeT TaT % FLal
&, ATET 9T Y i FH 1 oWl & | 9 7Y AT St
ATA AT F AT & T AT 1 1T FHTH FHH7 Bt AT & Forerh
FTOT Rt 1 A= A= & Y e Srar € e @ ga
&, 39 THE TETEF AT (T TS & F AT & | 39 TH &t et
HIET & ATSLT AT %[ SATAT © AT(h SAT AT HIA | AT qgeA
# smamt &t | 4% s e s ane e €, safoy
IET A(GH FEAT T TEAAT 3AAT LA ARl BiAT (oIl o qTEY
It R F7 gtar 2|

TFd &, & ey 3 Miew aefRn (wkf=a wea aefRn) (Single phase, split phase
type motor winding (concentric coil winding))

IR : 3F S F o | o9 Frfofem w4 w7 At g

o & fomfea wiet H azfRn #=a a9 Aeayul fagett & Tew F3 F AE Fa

o FHiwd AT A Fooat & fa@or F a0 FIAT

o IR AR 9T, TF &, b fEfed qied & fow duew o fwle s awfed wmEa aEiEa & samn|

%= feafea w2 (Split phase type) : ST: T %7 Aledt |®
e &1 faafed w3 & forg @l &1 St e sar 2| g
Aiew staT & 9 &Y #iedl § g =l €9 & awre & arg
ST AT & | & Wied §, TR Faet @M & THT & ITANT
&A1 &, a9 Wi argf=T Auhfey fE g=madt & I &
TS & AT &1 AT & | F T TH & Aed | qF FRA
g 8, uF wrfén & fou =i g o & forg | fe off Atex

FY Tfh, T ST Aie< & fISTEH & STaTe, Haria &7 71 To®
ferfar & forw sremt sterT & | st oft s et faafed wtew =t
3@ at gE AT 39 fag ¥ MY a1 |

For famfed (split phase) #iex #t AT Fed av 7 3o fog
& et grem FAr =R
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1 UF B qUE(eT § FUSToral & A ATHR &1 qFht & A &
faforfaa 21

a Wahiwa FEA #1 qERT (Concentric coil winding)
(Fig 1): =& a3 (winding) ® f %1 wfer it a9 #
farfsrar st Y FFTEEl A STAvAERAT it &, WY FAl g
arEfim g et A & witel § Fargel 1 SToH & ST,
STt % S oft FATSAT o ATEST AT AT Bl & | 58 AfafRes,
UF & AT AT FATTAT H Al A ST HY AT B qhedt
gl

Fig 1
123456 7 8 9101112 13141516 17 18 192021222324
=—0= _T\‘ ;T,j;;*; ,iﬂ ;?j;;*:;iﬂ ;T,j, 1 ,iﬂ ‘VT, —F=
JR S [ S DU S U= U |- —]—4 u_1r_
—g—r },,,l,,,;‘_l },,,l,,,;‘_l L~ ,;Ll =1
| | | | | | | |
T T f f t T |
| N IS | I R —
| o et Rl |
| |
| |
i i
MW,  SW, MW,  SW,

ELN3414231

SINGLE PHASE CONCENTRIC WINDING 24SLOTS 4POLES

b 8w I AR F Fueferdt (True mesh shaped coils)
(Fig 2): & Foeforat a1est a It & G0 &t & i argfer
& fo aga "= o (tight roll) awTa 1

Fig 2

¢ e e L |
\ o P | |
| | | |
) Y i Y
| ‘* | + | T | f
o Wou] W] WL Y
X ~ ~ ~ ) ~ ) X
N }\\1 T\\{ }\\4
| | |
RESR) Fpaninh) i)
Y— | [ I | Y
z-——- 1 La——1+ Li-2z
| | L _ 1
l |

¢
MW, SW; Mw, SW,

MESH SHAPED COILS

ELN3414232

C THUE AT ATHR F Fueferat (Diamond mesh shaped
coils) (Fig 3): & FaTset @1 T ST | AT il & 31T
R arelt arEfar awafas A arelt Foset AT AT T
FAAS Bl ¢ | T & ¥ U, a9 ( knuckle) T ATH
(nose) AT AT 2|

Fig 3

.
MW,  SW, MW, SW,
DIAMOND MESH SHAPED COILS

ELN3414233

2 g= T wrfen aEfen uw gav @ 90 At @ A g ™
& Bt 2|

3 A TR AHE, AT FATSA SO & B A% & AT A1 AI
& A% 2|

4 ®eX F @Al # YOF AT e W@l ATl T wIfdw
arEfew, ger aEfeT F I it 2|

5 QTHTIAAT, G AT AIET ATEfT aTe aTell, Y @t
AT ATF AT A ATelt Bl & | FS AT § WAL
FrEf=T § aEf=T #T a q9= qrgel F7 eidr 2|

6 T arfe g wrfdn arfear & aat & d@wern qwe o & awdr
& ar 7€ off & awdr 2|

7 FHEA FUST ATIET |, TF & qYE A qAT TRl | Al
F H@T G B Tl & AT TE o I qwdv |

8 UI® Tie | UF AT aT F1geT AT (sides) & @by &

9 FATEA % AT ST FHIT, TS & &4 912 | Ff & St &1,
AT FATIAT &1 TATET | STAAT Y(ohet 1 AT & AT A FART
HISS FT & 9, @t & Fueforat Aex & e {4 (end
covers) &t e F¥A § aTeT ST 2 |

10 ST GHfed FaT5a B STAAT & F dl Tecd Siel (9= arelt
FUSAT AT § YEATT X |

11 WX | GTell T& @ © | I9a7 fRrfaq #it e #3 sorfq 3@ f&
3% T &@rel F1 FY b 2

Thfea aEfldn (Concentric winding): & %7 tifers st
orfee Arexl ® wehfed T Y T gaa aswie | afe
BT ATES AT FH X FUSTOd B qFhdl 2 |

4o T AT ot e At 3 oy R o1 o1l 2, or
a3 &Y goreT ® 58 W wirel | &7 & €| IIreew & forg afe
e ar3 e #t 8 Fueforat &t v & at &t aEfw # 4 F@TIAw
&Y STt 2 |

AW AT Y6 |, TF %ol Hie & Fof @rat w1 70% WRT
Fueford o srar & Fife faawor 7 fawm @e (spread factor)
3 T Uah el AT (ST (Winding) 1 stfere =ier #e & forg &1
ATH TR BT & | T_T aF foh AT TR0 @T=l H FISTOAd FE (2T
STt st arg e arviaTae ot Seaw FeA § Sgaant gy |

et ww T, afd wo® aier & aft @t (slots) #F Fvefora 7 fam
S, at ot ae gqrT AT € 5 uE e wedd | sifafew e
TET BT | 37 ThTT AT argfer it ga1ar & g arfq 7 g,
FAI(F TAF A & FS Q= LT AT3iee % forg I #¥ ford
il
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k(=T THIY F AERT & 0 JmE ayr aEfar #& ToET
(Winding calculation and diagrams for concentric

type winding) : ststt g0 famferfaa Iemeve &t ==t #X |
Example 1

TF, UF %, 4 T, GO FAEA, HETRA dATST AeX | 24
wite, 12 Farsat (8 ger aEfen & fow 7 4 Favge wrfén anfer
F forw) 2 et gor anfEn fw 5,3 @ i wrfdr anfr &
for 58 & fore arfEar anfors, @atet s 7 s sma da
gl

Mumber of coils per pole in main winding =
Total number of main winding coils 8

FAY ET |, TOF AT | 8 FATEA & At 4 TieA THE aTeit 2 |
TF T | T Y | a7 FA13 BT | T FT5ed A & (4=
53 3t g 2|
=TT aEfen ® 9fq ot F@rar @ der = 4/4

= 1 FueAT/aA
T ATl # =R &3 et o I #9E | e TF e
gt | FamEe & fAfde e 5 et
TRl Ft qAT F FA 9 &H qolt 1 et @ agE
T B 2 |

Number of poles =I=2 colls/pole
Table 1
Winding| Groups| Coil per pole | Pitches Coil throw Connection
Main 4 2 53 1-6,2-5 Whole coil-end and start to start
Starting 4 1 5 1-6 Whole coil-end to end start to start

% frees & for sraws de@ fsft & o (Calculation

of electrical degrees required for phase splitting)
Tl A3 feuft = 180 x For wiert &t &&=
= 180x4= 720 &= i
fefi/mate = 720/24 = 30 aga

90 A & farwermam % forg &t 3t H@r St g 9 et afr
& =g grm = 90/30 = 3 Wiie

o Afe Jor AT Wic @@ 1 & & ST, af @IfeT arEfeT
143 = 4th @Te & = eriT|

SURIT AT HT ATEST AT # T FT AR 2 1 6 |

[ 2
EfAT aRvlt (Winding table)
gtet & forg wmite # Rafa
CIEEL | e Il @t Maw [IVa=
e 1-6  |7-12 | 13-18 |19-24
2-5 8-11 14-17 |20-23
wrfd 4-9 10-15 | 16-21 |22-3

HEIOT g EATSA 1 AT T gY, FATST Av@ Fig 4 9 gwriar
FTATT FATET T= T

e @ ‘S’ @I & forg e ‘B’ o d@4ie & forg @t
gl

AT ATferat i AT A gT Fig 5 % AR fawfad s
FATT T 2

Fig 4

MAIN WINDING

STARTING WINDING

1
4—9 0 —15 |16 —21 2 —3
s E |s E |s E |s E

swW, sw,

ELN3414234
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MW, SW, MW,  SW,
DEVELOPED DIAGRAM OF SINGLE PHASE INDUCTION MOTOR

ELN3414235

(HAVING 24 SLOTS, 12 COILS, 4 POLES, BALANCED SINGLE LAYER WINDING)

397279 (Example) 2

UF, UF %, 4 T, TR T, G dAifora #ie # 36
we, 28 FEal (16 T & fog 7 12 FTEa &I arEfet &
fom) 2, 38 Rex ¥ fou A awoft, dutem s 7 fwfm
ARG qTE |
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T AT | T YO FgAl 31 G@AT 16/4=4 FaT3A1 [ [T
werfé arEféar & s vy Famger @@ 12/4 = 3 e /aqe/
EIc

Mumber of slots _1=E_1=5-1=E

Mumber of poles 4

Pole pitch =

T AR | R TR coil throw 1 & 9 BRI X a7 3
# ave A aweft ghf |

a4

qA
e Isti@ | 2nd Wi« | 3rd i@ | 4th ©iw
& forg

1st coil 5-13 14 -22 23-31 |32-4
2nd coil | 6-12 15-21 24-30 |33-3
3rd coil 7-11 16-20 | 25-29 |34-2

7=l §© WAl § 2 F1Ed A15€ 9 §9 Gral § UF F91Ed 9158
Sienill

HHU FATEA HATSA & I1@ 3, @At Aed Fig 6 7 feam
FIEAR B |

w3
T AERT-AERT daw

qAH

qE 1stdi@ | 2nd i« | 3rd T | 4th T
F forg

1st coil 1-9 10-18 19-27 |28-36
2ndcoil | 2-8 11-17 20-26 |29-35
3rd coll 3-7 12-16 21-25 |30-34
4th coil 4-6 13-15 22-24 |31-33
feftfeate & ToET

T A fft = 180 x 4 = 720 a3y =y
fsft/wate = 720/36 = 20 3w f&=ht

90 A f&ft # %1 fawrw & fow 86 90/20 = 4.5 w@te &t
ATHAT | G 4.5 T & & FAT JEWT &, FAIY &7
weféT aEfeT #t @ie der 5§ & #3d 2|

3T THIY W ATSET FT AT 747 Y 1 - 9 W, =g I©
g TTE § Y BT AT FEHT ATSST AT 4 7 90 SIFATT
T |

202

Fig 6

MAIN WINDING
—1—9 10 —18 [—19 —27 [—28 —36
2—38 1M —17 20 —26 29 —35
3 —7 12 —16 21 —25 30 —34
4—6 13 —15 22 —24 31 —33
s E |s E|s e [s |e
MW, @ MW,
STARTING WINDING
5 —13 [—14 —22 23 —31 —32 —4
6 —12 15 ——21 24 —30 33 —3
71 16 —20 25 —29 34 —2
s E |s E|s le |s |e
SW, SW,

(b)

ELN3414236

Iuereh faaer & sgare, fawfad svE Fig 7 # a9iid agaw

& |

AR : TARIEEA (NSQF @R - 5) = 3| 3.4.142 & 3.4.150 & wwifte R




Fig 7

r STARTING WINDING

I— MAIN WINDING

15 [[16 |17
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tz7773™
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\ rz73%)
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°
MW, Swy

DEVELOPED DIAGRAM OF SINGLE PHASE 4POLE WHOLE COIL CONNECTED CAPACITOR MOTOR HAVING 36 SLOTS 16 COILS
FOR MAIN WINDING 12 COILS FOR STARTING WINDING

L
MW, SwW,

ELN3414237

gerfy-aee, Swu-uw Aew (Capacitor-start, induction-run motor)

I : I IS & 3d ¥ o7 fAeferfaa & ¢ aiw g

o TF% AC TF &, STRT-TTER, ST0T-Tl HITT H HTIAT T HTE TUIEAT FT JO HLAT
o HLTRS T, SRO-T AT F ATAAAT T TTINT FT T HLAT |

TET =ATferd ARt fores S aerget &t Stfer sawaswar st
& 3EF FAT & forg derfa-sTes, SXu-ae At & fhe FeAr
TEAT & Tk ZHHT R 1 TS -T | I01-Tef 12T
&7 agA T=sT BT ¢ |

TT=AT T FEEear (Construction and working): Fig 1 ®
e TUTRA-TTET, S0T-9f HIET HT ATSATaw A1 &
& | st o femamar w2, ger arEfen yeor aws Furd § satto
g, wrfé aEfen us aurfy 9 srokfee e & wraw @ ger
TS & AT IS & | & I a3 e 90° faga g e ®ex
& Eral § TET T & 3T ReX F i ferasieer o7 THY & Tex
9T faRaT T &

ST b Fig 2 7 famaman 7 €, Teews & |0, §eT asfen § gy
TS dieast & AT 70° & qgRY Tedt €, St g6 Siaena
T ety 9 R FaT1 €| gAY a9 I aEET § 566
TR & FHTLT TATE dteesT ATHT 20° ATHT T&dft 2|

39 TR g arEfeT a AT aisfe & @ 90 f&ft &1 &
AT T SATAT & | §HSF BT & TATE qleesT & AT 1T HH AT
sfar &Y & =i wifte T 3= & AT @, Feraey AHE
T 2 a7 &ar 2|

Fig 1

SINGLE
PHASE

STARTING
z, WINDING 7

Y
—L cAPACITOR

SUPPLY WINDING

o_o\J\— 3

N

CENTRIFUGAL

|
|
|
|
|
o } RUNNING
|
|
|
‘ SWITCH

ELN3414241

20 Y gaeh! AeifRa =t &1 75% I & ST & 918 TR
ferm afafora gtar @ ot TeE Al & 9t 3ar €, Wi "
HIeY I Al & a¥e TRATd Sidl ©, 3 Haa ToF AT
& gg & vy e grdr

o 1 f3on ag@= (Reversing the direction of rotation):
HYTRA T, S0 = Ale &1 gA & 39T aga+ & forg ar
AT W a1 g agfen # Y uF & efimer oow § agd o
TR | 7% gw awTd F B S & b g A Rew ger 6
& AT q ATFSIALT ATSIST ST T T ! & 197 gadT 9
Fref et &1 o Rt o dor A e R wet & g
# oo off age ST 2
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srtweeTor (Characteristic): T f& Fig 2 # fawmam @ € ger
F wrfd aEfew & fiw fwma serwr 80/90 =it &t &, #ie
9T{eh T[UT 0T TAATS, ATeeo  ATEA G176 a1 agd HA © | 30F
TR T I A1 TUTF I ST & AT NI T T
giar 2| Fig 3 # 30id AR I8 AT T T & F35 O
AfAF BT S| T TH AU AT FT AT F ATATT FHATA
(adjusts) FT AT & St {3 =Tt & AT AT afRafdd s
g ot f% Fig 3 ® stf¥rerstor a6 & femmar mam 21

Fig 2
CURRENT IN
_ - STARTING
A\ WINDING

N LINE CURRENT
\ =7 ATSTARTING

\" CURRENT IN MAIN WINDING

ELN3414242

Fig 3

COMBINED WINDING ONLY

SWITCH OPERATES

MAIN WINDING ONLY

TORQUE

SPEED ———— == 100

TORQUE-SPEED CHARACTERISTIC OF
CAPACITOR START INDUCTION RUN MOTOR

I (Application): TSR ST 216 X TAA &1 faem
T AT & TG BT [AITAT % FTLOT T AT dec a1l GG, =TI,
Y, ATERT A9fi, 990 9 FWIRT  ITANT HF AT g |

ELN3414243

TF b "@eTRE "t § dgugw quta (Capacitors used in single phase capacitor

motors)

I : TH 1S & A # v Fw=fofaa & s T g

o TF & TUTRS AET H HUTRT FT STIRT FIA TAT AYAT JreAT JTALTRET FT T FLAT

o TTRS FT qIAT FIA | fAert F1 qoia wAT|

uF qUTRA UF U gftw & S faga st & @fas Ry smaer
T G T Tt & | S ThTE Teh ol AL | Gerfs & ITART
FT YT I3 T &l faafed 3 &7 & forad Tefdr amfes wiee
S T ST 2| 3o afafes O snrmdft sy @ g, s
FTIT 971 U H G Siar |

TF T HUTRA AleY H WA F1 TAWT Fd TG 04T
SMgE "t (Precautions to be followed while
using a capacitor in a single phase capacitor motor):
AC TemfR "iexl ® I Fed & oIy 9ux a1 gagiargies
STYAAT I7h HETRA TAT 367 1 &1 AC TRt § ITIRT F3
% fore g Heanfe X fmiw fee a9 &t @, iR 59 TR gEar
dfra 7= &t @1 DC aR9at & I g9 aret 9ue ar
FoFg e FEmfRAT 9% gadr sifFa gidt & | 37 STET AC
afaert & 7€ o Sirar #ifE AC aieest & IaRA (reversal)
B & FLTRE T &7 JTdTe, HamRa % =¥ agd Afe® 19 Ia=
&t STt 8, o o 9% gael § e a%ar 2|

TR ¢ AC Tieest &1 fRgieor et 3o & &= srar €1 s
Freiofier ateest Y gAY qteest AfFHAH W & AT &l |

FTAM dlcest T AW % AFET il & | FTHIA qleesT F AT
T qATE % RM.S. 719 % axrax foran s € Jafs seaw
qieeo & TaRer AC I=9aW alees & a¥(a¥ (oAl J1ar & S &

iR RM.S. A@srd & 1o aifis et & | orr: dferrfier

eI AT FieesT (LT %7 AT &1 TET ATaw® €, 3141
TR % &7 AT & IT TOH faehie off &7 aohdr 2|

A famg S THE FR AT 98 AT aad ¢ | fuaay
FYTRAT 9¥ sifFd gtar & fF a= Fi2-a12 (short duty) aw5 7 &
fore & a7 fAe=e (long duty) &1waT & fore 2 | o faeae e
ATCAT HLTRA FFH-% F TANT (6T AT FHAT & T A STaAfer
araT HYTRA FT ft A swar & forg soiT 7€t Fear =Trfeu|
IHET ATHf=T [T & TR, ©E T &9 #A & Agfa T
AE F AT T T BT 2 | T e A & MY ATHhf=a
fere &= 7 &f at wrfdw AR # Fo &t aFar ¢ | 59 T F
FUTRA FT g aR9T § 3% aF a7 & o % &fvre arwar 1 gtar
€, T g & T & F%ar ¢ | U fafire darfa wrfdn atex §
TR X HYRT G 89 & §6 THR F1 G0 G0 FEAT

=Ry
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HLTRA T F3aT A1 5 AT FTS 7 T g% erf ©, AieL AAiar
& frgiwor & g e TReu | af F7 &HaT I H T
T T HESTIT T 2T AT ST Y LT TR 31 2,
Safe 3= fHAT F R T FA & 70 Fgifka 7= w®
& AT T TAT TF ST T&dl & AR A # TRATAT 7 F8Tar
off &7 9T &t )

FTRA-T, HeTR=-=a Atexd | a7 gl s & s
| Ff%F AT durf e geariRa & 58 15 I Stfer arar
T EAT &, AT SAVH-6THAT ATAT TATEIATS (SR THIL HT SN &,
STafeh JodT He O T HE N A< et #1 aar gRA TR
FT EAT & | HieX § G Yt 0T S0 1 HT AT TEAT A1y
& g 1 =9 @21 8 9Ray | 3fa TR & 37 8F

TR &1 F1F § od T, T ATH TGAT AT o FATHT 7 &9 |
g, aft 58 g foram s @t 7% =wraw sedr v &1 o HenlRA
F farelt efifmer &t g7 & wedt o Frt 7 &, 36 faga smaw &
& o A7 100 31T 10 are & wfaeress gy faafsia w2 gt =ty
<41 % Fig 1 7 fawmar war & | gl efifmett &t g foafoa
FEA G T TR ToET FATRY F% g0 TROMHEET Fenfs
& AT W 9X agd Afea fagfa Iea= i & fores 7w
oY ¥ Far &1

Fig 1
100 OHMS, 10W

INSULATED CABLE

~— SKINNED ENDS OF
CABLE TOUCHING
THE CAPACITOR
TERMINALS

CAPACITOR

NS

METHOD OD DISCHARGING A CAPACITOR

LN3414251

E

et adieror % fafer (Method of testing capacitors):
FTRA &7 3 A & forw @lex & @io & 7@ 30 9% #Aeh
& oo ¥ for frafoier 2 3m = | o arwre & G, gérerfs
a7 At gRa FemfRA i v F3A * forg et ffemt s
Eicild

srravE-femss wteter (Charge-discharge test): @emfR=r o=
sifoha wTdafier aicest it = < | fS sifeha aicesT, T %ot ateest
ST 240V AC 50 Hz % a¥1ee &t T &9 3¢ Fig 2 # 39Tt 31qa
T 100 3TgH, 25 aTe & JfAiy® & ATeqn & g § aaitd
it foReft T % STt AT AFST & TR R g FC T@A Al TrAfHwar
T TR | #F a1 guTRT F SifUa & & H, TJ§ BT qohdT
2 AT AT T Y T & | Tfthe Ft 3-4 Aftve F forg o1fq
T | 77 TATE, FT 0T A6 W 3, T GACS WAL H el

§ TS A FT AT & AT F, T I GERT &
AT Ht AT TSI € | 31T TF ToEH & GUTRA & Al & A
F | fe A Tk agd FH &1 AT ST a1 T FHAA AT ALTRT
H AT T T | gAY AL SFHAAT Ht N Fea & Af w1k faegpet
T BT At JTRA § gar 9w 3w § | 4 arwar & et 7,
TEA FH T ST BT & (% G 3% a1 | (T 2 |
3 FERT 9F Y AT AR (T AHATL SATaT HieT g7 9% F |
T8 | HETRA & AT | HHT B Aobl HLAT © | 77 TH § 0T A0
FIAR FLTRA & &TRar i 9% F< |

Fig 2

N
AC VOLTAGE —ﬂ‘
ASRATEDWITH |

250 Q,25W
CAPACITOR

— — T F

L

CAPACITOR

NS

CHARGE TEST ON CAPACITOR

LN3414252

E

FEHIET T8eT0T (Ohmmeter test): 3TiaT Hie &7 TR #¥A
§ g "@urfa & qof & & fafsia #¥ 397 =nfew arfs starfex
G 7 B A | SATeT HeX F A T AT Fh Loed A a2
range & =939 FX | 3fiaT Hex &Y g & ol & ary @9
FH e o fag 7 39 | afe g g v o ey s anfoe
FAT AT S AT w9 ar g S wrefier g | a
e Ft a8 FX I T B | AR FE IF A A¥e TR F Al
AT SR & @l | €| afy gl § ad-afde siw @
AT gE I T AEY BT AT A A & A AL AT |
72 afemm Fig 3 § famar = 21

Fig 3

FIRST ZERO THEN
MOVING TO =

S

METER SHOWS INFINITY METER SHOWS ZERO
POSITION ALWAYS IN AN
OPEN CAPACITOR

POSITION ALWAYS IN A
SHORTED CAPACITOR

ELN3414253

TESTING A CAPACITOR WITH A MULTIMETER

e gdierer (Capacity test): Fig 4 % e Hoie #X |
ufere e #t gean & forg sy a1 e s wea & o vl
FT I AW I @ | T & T9 % forg FenlRa w1 I F qw
AT AFST & At H @ | S gty ot w9 & 9oy & ger foar
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& I Ateedie (V) T uEER #iex (1) #1 are=is o7 arey|
HIa¥ & TS & TUTRT FT €TRAT ATGHIBS § AT 1 ST
GETIRA

Fig 4

1000 Q, 50 W

"

AC VOLTAGE AS
RATED IN THE
CAPACITOR

N

80 uF, 250V
AC50Hz

NS

CAPACITY TEST ON CAPACITOR

ELN3414254

1
2nFV

sfertfer 1 fiaT C, s & =

. _ 1x108
HAEHHOS § aTRaArC, = ve

3182x 1 microfarads.

gfe efRar, sifea amfRar & 20 sfawa 7 ar tfEw TomT Y
SATAT & A HUTRT FT 9aeT A7 AR

HYTRA 9% TR 791 (Insulation test on capacitors):
BIS 1709-1984 &t W=l & AR, HATRA & Wie o T
At & GTq AR & &=, T 500V A FGAT e g
qEequT T SITAT &, AT SRgereTe Sfater 100 FIeTtaT § & a9y
BT =AY | afe FuTRT &7 a0 3YAfes TaTe &7 aa1 8t ar
FUTRA T aTet o1g ey g gurR effiTat & fi= s
gfaty |raET = mRu|

T HUTRA Ale?, HUTRA-TRHT, aniv=-a« dte Ji¥ w2t 0 7w (Permanent capacitor
motor - capacitor-start, capacitor-run motor and shaded pole motor)

I : TH 1S & A | v FRw=fofaa & s T g

o TFA q {7 A A FORA-TR, HORF-TA AT A AT THAAT
o RTAT YTV AIET I FATUMAT, ATHAETT I THH ITART HT A0 HIAT
o TUTRT-TTTRT, HUATA-TA AT HT FA TOITAT, ATAALTOT T ITANIT T TG HIAT |

TEMRA-STw | JerRa-=er At} Ao &b g &7 gidr
gl

Y HeTRA AleT (THa A\ qUTRT Aiex) Permanent
capacitor motor (Single value capacitor motor)

o FURF-ION, URF-9a Ate (3T AW F9iRT #iex)
Capacitor-start, capacitor-run motor (Two-value ca-
pacitor motor)

Y gunfer #eT (Permanent capacitor motor): 58 1Y

#T Aex &t Fig 1 7 IoTaT 77 & S Afehd¥ d&t & ST &t

Fig 1
Lo

z
Uy 1

SINGLE PHASE
SUPPLY AC MAIN
240V 50 Hz WINDING

AUXILARY
WINDING

Uy 2

N O ’
I

3 uF, 400V
CONTINUOUS DUTY RATING

CIRCUIT DIAGRAM OF PERMANENT CAPACITOR MOTOR

ELN3414261

ST & | STeT I¥ I 216 Afee Tet Jrfey udt qeiiq &t Jom
& forw 2@ g &1 Fiex &1 aFar & Sy @, AT a1 § Jiew
FT AGTEV T G & [oC AT &= H off gemT aws
g ST @ | gerd argfe & Sofy & "yl siier 9@ @ i}
e A TRETAT 0T T TF &1 997 T&dT & | 39 1Y & e
AT THY AT TLEAT & S AR A Ay Frbsfie awar &
g =Ry

TRy & aTiRar 9 @ St @ Sred A gaar & =y s
FEHAT €, 3 FIO T 206 TOF A1 H1 50 & 80% T8 ST
2|

HieX #Y Tk ATel AfAALA Fig 2 # FoT T & | WieT denia-
TR, S0 97 e Agid 9¥ & F1F Fdr & Sraehr gy
T A BIAT & T, TEHT (T 0T T § A T § I
Tear 2|

U g Forent STt 3 % for et arerreqot #1 srrerrshar et
g, gAa A e a¥erar & agelt 5 7%, fer d@te aREmd e,
TATd T | 3= ITaY AT H1A9 ¥, UF FEAT & o7 qiay
ST # AT 8| Ferevwr F foru @, aftadt gfawrer, gwor
Ve, FAN Hglel T AT AfeeT Fgier § | FHI &THAT aF
TR~ I, IX0T 91 AT &1 AT&T T AT et el 2|

206 ZAfRERe : TARIEEA (NSQF @R - 5) - v 3.4.142 & 3.4.150 & wwifte R



Fig 2

400 %

300% F——————————————————

TORQUE

200 % —

100 %
50 %

0 —_—— 100 %
SPEED
TORQUE-SPEED CHARACTERISTIC OF PERMANENT CAPACITOR MOTOR

ELN3414262

HarRs-waws, d@urfys-a@ #|ed  (Capacitor-start,
capacitor-run motors): 5T & Teet F=T T g & fF Fenla-
ST, HETRE T Atext e qerget safes gtar €, o %
quf ATS AT T AT 300% TF BHAT &, AL THAT & THT
T 1eh qUr T =9 21T @ | FRMT g1 IERT aArger srest
TET BT ST AT & ST AT 9T 0T FH & AT & | FThr
TAT FH BIAT 8 AR AALAE T8 o qhetl 2 |

3T FHETST & AEor & forg 3t w4 & F9ri Atex § 9w
o ot 2, Fores o gergiaTeies (9 srafer) s & el
RET & ITIRT ot 1T &, St AT 7 A1 a1t aa IR
(== &aT 3 ara) ST F1 Jeria T & forg ST
ST 8, & T arEfT & ard Fig 3 # It i e S
2 | UF 3t /I qTet AUTRA I7h AeT F1 arH= &9 Fig 4 # faamn
T € | 78 AieX it I I & Frf FeAT € o v & wenfm-
JIRT, GYOT-TF [T FF FLAT €, el Jg d=< & & a9
e C1 g/ gy & vear &, fS|d wtex &1 I geuta
g S & A1 2|

Fig 3
3 uF, 400V
C, , , CONTINUOUS RATING

. || .
1
c
O A 2 Z
U cs 1

L I
w
—
[G) 10 WF, 400V
Z
54 INTERMITTANT
w < MAIN 5 o O\ RATING AUXILIARY
a WINDING WINDING
2
e} o ]
3 O

u o o z

2 ° 2

N O
SCHEMATIC DIAGRAM OF A CAPACITOR-START CAPACITOR-RUN MOTOR

ELN3414263

SRR FerlRe S & g sty i ermar & forg faifRa g
g, AThfea e &t gemar & wrfdn aEfer & fEatm
disconnected &f SITAT &, ST IeI i st fReffa e
& 75% ITA FT At 2|

Fig 4

CAPACITOR
ENCLOSURES

ELN3414264

CAPACITOR-START CAPACITOR-RUN MOTOR

sferetr (Characteristic)

3 A F FATLY T ATHA=T Fig 5 feams 73 2 | 56 #iex
F fafafa @ & 21

Fig 5

/ START & RUN CAPACITOR
400% #
CENTRIFUGAL SWITCH
/ OPERATION
300% —
| RUN CAPACITOR
| ONLY
200% ;
| \
100% }
\
/ | \
FULL LOAD !

TORQUE 0 SYN SPEED

TORQUE IN
PERCENTAGE

SPEED
-—

TORQUE-SPEED CHARACTERSTIC OF
CAPACITOR-START CAPACITOR-RUN MOTOR

ELN3414265

ST FATger (starting torque) Iof @S a@mor T 300%
BT 2 |

TTERT UTXT FH ST & St T ey & 2 & 3 ui ster
gl

ST "ferd 91fth qork PLF. 30 &t 8|
« (T FEAAT 3= BT 2

qf=Tad MY & 2|
QU AT &HAT §125% aF Y S B qFe & |
Ia=iT (Application)

¥ Ated FRIE,TAT FIET 31T % forg s & et &, sret
X = WA 2fdh, Io F&TAT, Io I U T ATaLArS a8
FLA FY ATTRHAT Y&l & | THTT &7 T TR JTwT, G207
Tl FIe 1 FT&T ¥ [iey W& el |

TAfREd : TaiE (NSQF @ - 5) - s 3.4.142 & 3.4.150 & =it Rraia 207



T 7iwr |eX (The shaded pole motor)

IR : TH TS & dd § Aqq Aty e w a enr
* 93T T AT 1 AT T SqF FE WL FIAT

* 93T Nid AeY & w1 fREia @ awen w1

* 93T T AT I AT T ITIHT WL FIAT|

BTfea ga #weX (Shaded pole motor( (construction)

3 WIS &1 A% W= 49 Fig 1 # feaman 1@ 2 o1 36 Wew
e =1 fiwer w R # giar 2|

Fig 1

MAIN COILS

YOKE

SALIENT POLES

A SINGLE-PHASE MOTOR WITH SHADING COILS FOR STARTING

ELN3414271

T T * §L=AT (Construction of a shaded pole)

T Tl AHACTHIT F AT FiaT & foras %er & U 7 & 1/
3R A EiaT FeT BAT R | T & S 8 FAT A TF (AT
AT T SealT ST 2T @ forast siee Fared (shading coil) F&T
AT &, A T FT AT W7 9fS 90T F=T SAar & | Tt F1
T WHT AT AT FgaTdr & St foh Fig 2 # v &7 & faarg
T T 8|

Fig 2

EXCITING COIL

UNSHADED PART OF POLE SHADED PART OF POLE

ELN3414272

A TYPICAL SHADED-POLE CONSTRUCTION

Tl & AT AT IS Foeat Tt et & ot AC syfed
§ ST ST € | 9T Iaford giHaTelt &t AC F@TE & SST SITar
g df I gEEE AT (magnetic axis) FAATTE WRT & 37T
I § AT ST | ST &7 T F AT ST A¥E &har & ster
f wifcs = & 9 &7 FAT | q€ Tl aTar e e e
AT T FIEAT &, AT 37 THL LT § AT e (At et
STAT € | 3/ qATYOr & FROT, WX TS & F rre e ar
faom & AT T FT 3T € o & st v & st Wi
FT T ghar 2|

TG FAT HT AT AR & AT AHT #F A ke giam
oy & afta fFar s g 21

<o i Fueeht w1t ame A & s gt &, o g gfawty
TEA FHH ST & A€ 7E FIS § Y TEXTE § eidl & Faferg gaqe
U¥ehed I EldT 2 |

S ITAF AT & TeATacdt aT AC T & ST AT & At
9 & AT AT sine wave XY yaTfRed eidt 81 89 Fig 3 ®
TN gYAC FHE F ABLATHF 9% T & 3 & | T €T T
g fag ‘@’ a% aedl & ar g § aRade a<t e & giar 2,
forass Feor AfeT Fued | faga gEae 9w & feid agaw
BT & | AT Fueet # 49T emf Ieaw & SaT & S fF R &
farga graater 9o % faia StgaTe gtar € | R Fuedt § gar
emf TR AT FTAT & St fF ot F e |y &t
AR I Fdt & et e g e F e & 2|
IE RTT AT H G TG F fA0e FHIAT & A 37 F1E0 36
87 | T T H FH FT T & Af f% Fig 37 & a0 s/gaw
FATH A aF & Arar & o F qw feew 7 fiw grer qwian
AT €| AT TR FARH H AANSE I A HHA FT 3T 8
foraes graat ot 7 a9 AT & FormAt @ € J Fig 3% Wi 1
# 3ffa & | gLt v 9« gy fag ‘@’ @ D’ A A qedl © v
f% Fig 3 & 9mr 2 ® 9 ¥ & gurian @ 2|

3T 10T |, St % Fig 3% wrr 3 ¥ a9 fie & fammar v g,
S 4T b’ F ¢ A RRet & At gy Fufads sfvwar & gar
& 3T gae AT R & 3=7 97 I gt & o fF w9 g
AT T T Hi [AXTG FLeAT ©, TAICY ST AT % &1 | Tl
T 9€ AT © | 37 HROT FREH T N(SE W % 6 30 AR
FIAT & ST &, S % Fig 3% wrr 3 ¥ a9 i) & fewmman w=
el

Fig 3
[ EXISTING WINDING

—— —— ——

N ) N ’%3 F%%l
/ A B
UNSHADED POLE SHADED POLE

VAN ANIVAN

PART 1 PART 2 PART 3

N

ELN3414273

CHANGE OF MAGNETIC AXIS SHOWN FROM POSITION ATOC

IR U ATATY TE T & AT & foF Fraahrr o1e7 srwifes
HIT & ST 9T 1 ST 1ET giar & ot f& wifas &7 & wfy
& FgHET giaT 2|

208 ZAfRERe : TARIEEA (NSQF @R - 5) = 31 3.4.142 & 3.4.150 & wwifte R



3H THR 0 QT ATCT % AR &l Q9 qgelt T8¢ o1 &’ 2 |
TAR & o agee arelt fan swr & afts wtex fRemdq &
areft &1 57 wER &Y &t wrewd F Fig 4 § famn w21 Fig 4
% a) 9T | AT Fusforat At &F &e fafer # fam = € safE
AT b) & Siets Al &1 &t de fafyr & famr ™ |

Fig 4
SHADING COIL DISTRIBUTED
EXCITING
WINDING
3] CLOCKWISE
g ROTATION
3 CLOCK WISE
3 ROTATION X
W [
2] L | SPDT SWITCH
i N
d T COUNTER-
w CLOCK WISE
o é ﬁ ROTATION
Z
7 ANTI-
— CLOCKWISE
ROTATION
SHADING COIL

a) DOUBLE SET OF SHADING
COILS METHOD

b) DOUBLE SET OF EXISTING
WINDING METHOD

METHODS FOR REVERSING SHADED-POLE MOTORS-TWO-POLE CONSTRUCTION

ELN3414274

gfvadw wew (Universal motor)

FTaETIE w9 H A qier qied 98T St aET § §1E A
g, ST % T 1/250 HP & 1/6 HP & i &t 2 | 7r=rf 3|iey
AT § 63X T @&t gl 8, e it 3o ettt et & o
ferferfaa sre &

+ faw wrfdm et (low starting torque)

AEaRATE &THAT agd &9 (very little overload capacity)
+ &% g&rdT (low efficiency)
T A #t aEdT 5% & 35% & = TEdt 2|

Gfeh 37 Al F1 @IS e FH &7 8, T A T Ared
yorTelt @ faga =feat & swr & S 2

F239Y : 3H Tl & I ® 9 fA=forfad & s T g

o HTIAT & FH H A AEY F goet DC St #iex & | F3AT

o giTHA AT & ITAT, AHAA T qRATA F TS FAT

o goR F oo Sgem # fafr & = wwn
o giaHa Ate A i e #i R w1 auiw w=w=)

T DC sivft 7iex T givasia #teX & siw gt (Comparison
between a universal motor and a DC series motor) :

T gfAade Aiex BHY #ie gt 8 S AC 7 DC FHi aTg a¥
qfR=Ter gl & | 7% st AC HieX &Y s19e Sfa Kg &t & s1fers
arog Tfeh faspfira et €, 7 gaforg gtar & fF gt =mer sifers
gt 8 | 56 HieX &7 IR=me ffeia DC Atex arer & gar |
Tl v gfaade Atex DC #oft Y ave €1 8l &, 309 Fo aaama
FEA SATTTIF & ST & FI{h ST AC qATE T ST foham s
T T TR FFGEIA T ST HOAT HH FIA % (ol T g AT,
AT 7 Ot & U< H IIed FIAT ATIRIF & AT &, T
AC ITE 9% S¥aed F ATHEY Sfasar ag St 1

UF FAaed Are # gAforg Soft wtex a1 Fwwafeg Svit Aew
& W § +ff 7ReaTfa #a @ FitH 39 39 DC qiees & qAN
Tt 7 emseye & fou wfwaer (designed) faam ST & St U&
T ST 8T dATs, forast Agi 50 Hz, & o1fas 7 &, 3
AT RMS At 9% 13 # &% | 3oy giawa are &t AC
TF el Hoft Afex & A & off S At 21 Fig 1 7wk AC
#oft wiex %7 B.1.S. 2032, Part |V & ST Aeel e Tafia
feamr T 2|

TAfREd : T e (NSQF @ - 5) - s 3.4.142 & 3.4.150 & =it Rraia

Fig 1

&

SIMPLIFIED MULTI-LINE
REPRESENTATION

MULTILINE REPRESENTATION OF AC SINGLE PHASE SERIES MOTOR
{BIS 2032-PART IV.)

i
&

COMPLETE MULTI-LINE
REPRESENTATION

ELN3414281

gaHe AieT & T 91¢ UF AHAL 8iaT, Hieg aTg(ee, e
=T, 5 U= we 7 g9 & ¢ 5= Fig 2 # gurtar @ 21

Fig 2

BRUSHES % /)

WCN

1

COMMUTATOR

== g
/m T

LAMINATED POLE

FORMED

FIELD WINDING

£

SHAFT

ARMATURE

IN

STATOR ASSEMBLY

SALIENT

>

7
FRAME

PARTS OF A UNIVERSAL MOTOR

ELN3414282
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frforfaa yar & gor qiforee 9¥ AC afR=mem # & ardr
T &1 FH AT T qFar |

o A=Y AT g I M.M.F. &1 faeet #34 & forw swe
&féwr amgfRar a1 at ag-afda aEfRr et & a1 s %
Foft § JeF arelr Al v 2|
e § FREIET FeT-Ted HT LW W FT AT 32 T
TR it ATHET AT F ST A SIS FT TR 7 T
ST Fehelt 2|

o IT TSTI I TTIHAT HH FIA & forT I=a Foaeh Tf<re gont
T ITFT AT ST Har 2

e st # gfawe Atex @ DC =vft § e gera T4 2 |

Fivada W DC it #tex

T8 ACH DC <€ & a¥erdr & =t

DC a<ITE =T ghdr & Tfe AC a=E & sheT

ET IS ST AT TE g a9
AATIF T I HLAT &
A G FFLEIA T ATHAL
o % &reer T ' Sy
2|

a7 ARl ® wEa e TY FRTT qrgfe &t

FIEF=IT T ITANT ATITTAH | ATIIIHAT AET Bl |

2l

TS AR | gl ATHTIAT LTIl @ ATa-

T ITANT fohaT STTaT © T A8l =l

3= Wy I qI g | AW IS F g A s

STANT HIA ATIIF & gl

S &

TIX A <A T ATHTT TIY T T@T ST

ST 21 gl

giR=re= (Operation): T gfade Aiex DC #ieT & A &
forgia o w1 AT & A7 F STHEE AR ST GRT T8 HIA
U T FARH A1 & FAFH T AT % FHTLOT SATHAL ATeART
TR I S AT & | TF Haad wied 5@ AC a1 DC q1g T
gfR=fora gt @ at o5 uF ke e S #Ar €1 Fig 3 #
AC &ATE TR Ha8d AleT &l TRATA J90T 747 &, T8 a9
a% ffier e aRemaEeT e giar 2|

Fi@eror @ SwEnT (Characteristic and application):

FTEe A A1 1 ATS & AATATATAT Bielt &, ST ot are

TR & A1 q A AlS T 3= 91 | T AtS TR {hee o &7
BN & S AT GAATE ... & I AT & | STAT(H 3HHT AT AT

oY #fiT FAA 3HE T A q1g qYOT BT F g At gar
2 | 39 I T AqieX &Y @t a1 X gwr 4 | 9% I9es
T & forg e o @ | arfe I== &l & e o @ |

Fig 3

AL

I

b) INSTANTANEOUS AC POLARITY IN -VE HALF OF THE CYCLE

LN3414283

E

Fig 4 # & gfada wied & gt AC @ DC 9R=meM 9% 2f%
7 #fie % &9 ¥ fafire wawy R ™ £ 78 deT T 7
qut ats 14 (full load torque) FT FRTHT 450 ST 2t A e
FcAr &, 1 o et s Rierer St Avee & 1 arfers € | gfasiar
e A T, T e, Tiad fgar e o fers wefi
# ITIANT AT AT |

Fig4

N DIRECT
N |~ CURRENT

OPERATION

SPEED —=—

ALTERNATING
CURRENT
OPERATION

0 100 200 300 400 500
TORQUE —=—
TORQUE-SPEED CHARACTERISTIC OF A UNIVERSAL MOTOR

a1 f3wn sge=w (Change of rotation) : ZfRawar wie<d
& ga &7 fum, s v fie # & 5t oF # g yare &
faem aea FT, FEct ST qFAT © | A Fig 57 I SAFATE AT
F I BT W AS dqd HY (AT o1 FFheAT 2 |

3 THR AR TF JATE AT § FOAQIST gt JTanT &t
TE ¥ At IR TE AT AT A1RT fF SqrHEY § gy & R
I o TT-ATY FIIAG AT Frgfeat & oft ey Y {3 srger st
Tifen a6 staer ® it et & s=r o 9%

givraeie #teet #t G (== (Speed control of universal
motor): IFada Ael # AT faer % forg fwforfam fafemt
F A A AT S|

ELN3414284
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Fig 5

b) DIRECTION OF ROTATION:CLOCKWISE BY CHANGING ARMATURE TERMINALS

THE & G Fig 7 7 o @ & | stferae =g @ e
# =Tt (speed) fra=rr & forw aw fafer soemg st 21

Fig 7

SERIES FIELD A Ay

2u,
2U,

AC SUPPLY

TAPPED FIELD METHOD OF SPEED CONTROL

ELN3414287

N O

ELN3414285

ot srfarier a1 e St fgeror faf (Series resistance
or applied voltage control method): #itex & =uft #
afRafda afa=ty (Variable resistance) Siie &< e fAafera &t
ST & | Fe oot g TRt s @ wulie § 36/ W A
fafer stowtE STt €1 Fig 6 & g9 @aiset & gortar 74w |

Fig 6
SERIES FIELD A1 A2
Y TY N

R
L
U, U,

AC SUPPLY

NO

ELN3414286

SPEED CONTROLS BY APPLIED VOLTAGE CONTROL

e fhe fafr  (Tapped field method): 3@ fafyr & free
arsfe it 27 3 fargett wx & e fahar strar & 7 fee & g
aresd ad MMF &t aRafda &% = fafea & s 1 g3

Frk=a e i (Centrifugal switch method): Fig 8%
#gaTe 39 fafer # us st (Centrifugal) SfeaT &t AteT &
SO § SIS FY Tk TRl A1a% gy aHEiod e s | afe
Hiex 1 91 (speed) T ffvaa daT & siférs it &, ofraw &t
FFET AR, SrrFE g awE &0 @i adt 8, A afRkuy
& oJofy § gfater R 1 sasr <7 3t &, fSrass S1eor 7w Y =t
(Speed) Trewt AT € | ST HieT & ATl FH & AT & A TH
ffeaa a1 q% 9g= ot 2, @ sTofs (centrifugal) ferer &
T g5 &1 S &, WieX I s § J 1T & 3 977 (speed)
€ AT & | & vgara TH & 9re et (food mixers) # 560
T &1 =1er fra=ror fafer (speed control method) 39S STTeY
2 | sTaehfesr fer & oY aeH U "9 (capacitor) STieT StaT
& o1t ferf=mT & T & aTelt T it HAT T 37 THR
Ifeat =mae™ (Radio interference) s &t &taT | ST =T
frerer faftet & sifaRe off 39 faviw amr fEeet (food
mixers) # getagit=ae fafdr & =mer e ¢ & forg amorRex
& ITAT T Strar &1

Fig 8
C

CENTR
LO
| U U
[H R IR

R

IF|
ELI A2

UGAL SWITCH
D A
2

NO

ELN3414288

CENTRIFUGAL SWITCH MECHANISM FOR SPEED CONTROL

Ffada Atedt #t gweet &t ¥ #=0 (Troubleshooting of universal motor)

J239Y : IH T & I | 9 fA=forfad & s T g
o JiTHA AT & ATH T EAAT HT JUA FLAT

o FiHEHA AT § S ATl AT Ht g FIA & (g ey w1 aue w2l

st {3 gama & f gfade wiew AC ar DC s we afarfera
& @t & | s1iferw s wfvw fractional horse power T #wiex
0 I IS #1 9T & &% 3240 V 50 Hz AC @@ Y
HATTSTTE & & H1 FT T A1 240V DC FTE 9% Y 1 F°Y
% | 37 THE A AreY JAawd qed FaaAtdr 2 |

givade Aiewt & @t (Advantages of universal motors)
¥ Hied 3= wIfdw 2fs fFafad #edt @ #iY g ae &
FATIATAT T T A FT TSI FEA H F0AT Bielt & |

«  gfaEEa wied AC @ DC 89TE 9% F FT dadl ¢ |

TAfREd : TaeEa (NSQF @ - 5) - s 3.4.142 & 3.4.150 & =it Rraia 211



fihes &t 3= ¥ AT ATT AT & RF{=a #F ST Fohedt o TR had TH-TF HA { o ST gt 2|
2l a IR a1 TR § EaEe Sew At 2|

m)ﬂﬁaﬁaﬁw(msadvantages of universal - ﬁﬂwwwwaﬁ(ﬁouplgshooting
’ chart for universal motor): IFaEa AeX § B ATl
«  9f% & wied 3= AT T 40,000 rpm dF FAAT & 3Aforg AR ST, 375 R, T (e S T # ga
TG A ITH FIA & Aoy 1 % 3 W &1 4 vt Atex R & DC i
. Fiffad enfig sawenet § & afiE sAge gEw ot & e AXE Bl @, FAferg SEreenTat #1 were 6 st & 5 4 DC
zaferT ¥ wie¥ wrfte T S &, 7 a7 o AT it et WO # I ATell aRere & A1E H AT AqinT |
STAT AT & At F A 6T | & T ATl 2 |

el
Fiade Aer A TwEet & a9
T FRU Tdteror fafy [RRETA |
AieX WTE & | a) TS IS4 & qeeo TR 8 a) ¢ AW AT aleHe g7 | a) foraet gu me # a9 §
A I T
b) wTéxT # savare Rat & b) 2% AT AT FtceHieT & b) stta<ette et & avrh &t
GeIT g T T Rie w71 3w F|
C) AT TTE F IO = | ¢) AiceHle & I F c) = a1 == # i T
qleest & Stk FY |
d) fhee o =R # gar afkwyr | d) siigre ar f e & d) afs #¥1a & ar e § A
armature. I T FrEfeT & |
e) FET FT T TS & AT | e) 39 & A0 F T | e) FET gA HT FAERX T
Frate T T AW F I W Sfa aw Ft Tese W
f) FR[EeT FT T=_T BT f) dEaT TE FY ST f) &1 T (sandpaper)
R AW F T FY FRT FREAT H TE
qT% FY |
aR=Te® wit Fewt a) FSIY AT & FRO e | a) WX a7 e A7 §=T a) 3T & §& FT T gL FLH
AT & AT ATHAR & JISVE & ST T F dHER T fhee & Aot
arfeer #¥ |
b) staate sref b) & ¥ AT A EIRT b) #teX &t qafe arof gaT F
T T
ATeT &7 AfeT a) fihee a1 str=” & FaTEa a) 3EHY Y I 71 a) fee a1 =R TR |
TES BT FT AT BT T I FY TIIT B X I FUSford
b) faafier & 9 ST AT AW | b) IR F AT F 4F F< | | b) fouRaw AE W A @
g fers T = 9 3o BN IX A% H, AR
shield & =% ¥ | g o foufRr a5 §
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|qAR FOT wreror fafy IEKE ]
C) FHETL FRICET TX TG BN X AlEN C) 3@ FT IF FY C) FRILET F ATH FX AR
Tl 7 &AT FRICST F AET ¢ FX |
d) Feex § 9TE Afhe BAT d) IS EIRT ATHAT d) FREET F ATHA FL AT
F I FX e 3 |
e) ATH=Y a7 e &TaT e) Y & e | e) fohee o sTH=R & A
TS Fe | F AT I ATRRTA F
g & stmar, a) e # o afde gmT a) starfiex & e a) firee a=f=aT &t ¢ Fefom
afd W g T |
2 I BT
b) TH=Y FTIw ® W Afhe b) AT &IRT < HX b) e afdhe s g
T JA: AR FX|

wfawgor wtew (Repulsion motor)

I : I IS & 3d ¥ o7 fAeferfaa & ¢ ai g
o gfawgor #te & fragia, F6, TR T =1 T FIAT
o giREoT AieT F ATN@EIOT T ITIRT A =TT FIAT|

T Sferor Aied @31 | Fied, I=9 T qrell Ared sial
g, g e oft o= wrfdnr o, i mifdr fe s a3 3o
e ST & o off ST A Sr €1 F "eX wrfd U e wit ]
Afer THT TF TeT FE AHdl &, ST ATS Fl ToAT Thell & 3NY
3% gAY A feum erarr & aftafda # s A €|

fedor frmi@ (The repulsion principle) : Fig 1 & gurie
FTATE TfAHYT Al | e I He &7 i e g &
aftia faam St @ €1 Fig 1 & Feataw g o1 afed uF
3t T e F FNAT TAT & TH ATHA & o Fvge gon
FRT AYAFAA €, T8 TR II-87 | &7 797 ¢ | 579 ©e? argfe
AC TATE & STIET SATAT &, AT T8 TATad] Jraahie &7 IoTe HLAt
| T o U &707 H SO AT S I g A A= A e Fferofy
qa &, ST 9 TATIAT Jraah i &7 GTRT Ieqd fohy T & 38k 0w
SAEER BRT & gIRT Tex & aefl Frerat ' dteest Sode Hdl
2| et # g 7 e A F IR 3 9 & et
% s Wee & I g & A Qe F HI ATl e gy ey a7 &Y Ty # LT €| o1 7w et KK % a1y Iy 7 gfaref ga
T A AT S, AT e H o gT e dee A ey F A AT H S A T @ S 7w A W
S AT & ST ST e T R e ¥ 1 56 S o R | 39 sraeT § gy A e =7es 1,2,39 13,14,15 7 faoda
& e e 3 e T T A A AR ARA | g g ey 6 TS | 5 S, AT O GAFLIAAE F AT & e Iy
3 ot 2 3wyt <o v Y Ry & For A ot gerw ga (N) 7 3ferft g7 (S) a7 "KK'# J&r gaah sty & A% |
Tt T 21 ST 81 ST 8 | T I8 AqeqT a7 v @ fa Wed 7 3w g9

weX & I g § fawfia g & sl & smar 81 s ®ex

A & 7 Fig 2 o g e ofore g o1t LA T o oo 3 ert i Fyamor 35 2707, Rie it et fRem & o
S| 36 E SR | HAL & Ea T T &I Tl H FATET

Fig 1

ELN3414291
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ST FX 3aT & | 4 Atex & < Sfasdor ot fawdr e &
FTLIT I 1T &, TATNT HieT &7 ArH oY gfasdor wew w=fera
g 2|

A= #1 fawm (Direction of rotation) : 37 #iex &1 gAF &
fawr aaer & forg, or ster &t Fig 2 & g1 %% & Fig 3 & g
qTE T A e H gr oty & agaen qgar &1 D.O.R.

Fig 2

ELN3414292

Fig 3

ELN3414293

=T (Construction): #aar ol g & Fww@fes
Rugerer dtex & Siedy A9 = T TH K & Rua dtedt
% Te¥ HY HLAAT FHIA gl & | araT=aar @+t ywe A Roew
AT #T T ¥ TEIET A2 T #1 2T &, s non-salient
ga THT Y, ©e & Gi=l § TEl g5 sl &, 3 Fig 4 7 aws
3% &1 e arex (adt gU Bl & | I8 91, ©: T 916 gai &
T aT9TE Eia § | Tl T & e #ie &1 &} fre-fire
giar 8, A ot e e sa & aftia ghm|

Fig 4

ELN3414294

STATOR OF A REPULSION MOTOR

fador #Mew (Repulsion motor): Rue #tex #t amm=
HEEAT qui & 8 R Rt & qwe gy @1 s Roem
HYex &7 Ye¥ DC ATHAR # d¥e gid1 & ot & Fig 5 fIamar
T & | e # faaRa A7 ar 97 gl et 8| F#Heex DC
ATHEY &1 d¥e 7 &f &ar &, o fF uadiger T &7 &iar 8,
o FRIdeT AT o & AHIIAR 8Tl § 7 YA raid adiaet
F¥ X g &fast (horizontally) &9 # =@ &1d €| T o1 &
Y 2 AaT & e Afdhe gor A AT qqelt AT qEeAT |
Fig 6 # Ruear #tex & B.I.S. @d a1 2|

Fig 5

=

ELN3414295

ROTOR OF A REPULSION MOTOR

7T F FEid e a9t AT Aiet § 9 ¥ & AN star
g, % wex # faafRa gaw &t arEfe it g & 2|

forrdoT wiiewl % w1 (Types of repulsion motors) : e
Arex frafafad 9/ g & 2id 21

fasdur #ex (Repulsion motor)
«  FF afee - Ao aie¥ (Compensated-repulsion motor)

faspeor-sEsT SRUr-9ef Wiex (Repulsion-start, induction-run
motor)

+  fadur-s=or #tex (Repulsion-induction motor)

Fig 6
I_\.A.A.A./_l

(MY M

=/ -

COMPLETE MULTI LINE
REPRESENTATION

SIMPLIFIED MULTI LINE
REPRESENTATION

ELN3414296

REPULSION MOTOR
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star % qd # avia fr s g @ &% sfowdr wex § fasfa
ERATAT (%, g9 F IR (brush-shaft) g1 9¥ ¥ #ear &
steT f& Fig 7 ® 39t 79T €, 81 9% g ST g & faum
F & Alex & Wex & gua &7 fFww fFuifka g 21

Fig 7
o

ANGLE POSITION OF BRUSHES

b /\
[\
AN

30 60 90
ANGLE B

TORQUE

e,

ELN3414297

ST /e F AT W g1 SR B &l 7131 9 T ATS & TRATT
(magnitude) T fA¥¥ FTAT &1 Aex # 2tF T =TT AfreTeTor
Fig 9 ® aoter 7 2|

wfasyor (Relationship between the torque & brush position
angle in a repulsion motor)

Tt Raears wiex &7 @i ets 250 & 400 St quf At et
@ tfers giar 8, 3afory g de I | &1 AT @a¥ATH &1
& = Eidt STt | 3 N aw g=rg € b Roer avex #t
AT et T qet a1 @@ ¥ AT a9 Ft 8, ™" Tw
R & frata o2 fdv et € o ot ofre o gt o &t
S T qETEAT Tedl € | 4 (low) =ITet 9 AieX &7 9Tt [T
FH ENIT | Zafery qeFRmT TR @t Raers #ted stfere suamT
AR A AT & AT T G g A T A7 Roewre Aed
AT 2|

FHwates fawdur #eT (Compensated repulsion motor)
: Fw dfee fawdv qiew 1 Tex e A sar & gar g,
FHAA AT 3AAT &1 & o, AT gata gen & srfafs gon
& U de 3% S @1 ST & | g8k Afafls 2ex # uF oiw
Fig 8 & fw@mar mma 2|

Foe GfET At &7 ITw wite urE F R FAT AW 1A
A (speed regulation) s=sT TEAT € | 718 Fee AT gl

Fig 8

p MAIN STATOR WINDING

COMPENSATING WINDING

COMPENSATING WINDING

o———A.C.SINGLE PHASE SUPPLY

J— MAIN STATOR WINDING

ELN3414298

ReX & AR @rar #§ W A1t & AT A= & Sof | shey
ST 2|

fare{ur-se=, SRo-we Wiew (Repulsion-start, induction-run
motor) : 37 AieX & Wex, Ruca #iex &t ave &1 & gar g,
TR FHCET g =ract (brush mechanism) 72T ave frer
gidl & | 78 Tie¥ e giex &1 dve TRET 8idl &, AT 1T
fraffRa fq &1 T 75% iy 9 A F a9 uF S S
necklace-type TIT T FTTHf=T g & Fhamefiar gt
X FREET F AT T AT & | g% a18 ATHAL A Alhe
I % TYETA J€ WieT Y07 HIE 1 A8 FE 3 Tl & | FREeT
& TIT B AW & A7 F© AT H TF (G99 THC B Joraedt
(mechanism) gt & ST gt 1 33T AT & Fores o i Fee
% 9 ge-Fe & a9 1 qFaT € |

T AiexX & 2t =Tt AHAL0r Fig 9 ® qwriar 1 2|

Fig 9
360 —|

320 —

REPULSION START

280 ~ INDUCTION RUN MOTOR

240 —| REPULSION

INDUCTION MOTOR
200 —

160 —

120 —

80 —

TORQUE IN PERCENTAGE

40 — |

I

[T T T T T T T T
0 10 30 50 70 90 110 130 150
SPEED IN PERCENTAGE

SPEED LOAD CHARACTERISTIC OF REPULSION MOTOR

ELN3414299

fereur-s2ot /iew (Repulsion-induction motor) : 8 T
#I Aex & e | fieey fis=T (squirrel cage) #iex &t a¥s
e A TeTE | aafE Y At €| aw arf s arf
% orfafies eidl & | gor e Affe & 9 § MR F [ aw q
FHCSY T T Bl & | AT TRFE qargr (starting
torque) Tex & Fuefora s # fawfaa gt &, safs &
SfSrereroT Fig 9 # ao1td 3 € | 36 oFiST % 2%, S f o ats
1% AT 300% AT &, I ST & 31 TS AT T TTEEA & Tehel !
T T Al T qHETAT & T | G| © | 36 AIeT % W AT Haeror
DC FHISTE HieX I Bd &, 3N T STTHeteror Sor qiex %
S g 2|

SraRT (APPLICATION): = #ie<t & sfera werfé avh g
e 1% T 300-400 Tfora 7 SiaT & Y F AieX T8l T 189S
#Y ST & TeT 9 (starting period) oS w7 & AIST @S
% HTLOT TFH SHAT & | MAITY W 2Th, & AT 1S i T
FIA H ATAAT, T=DT TS AN A oA 3 o srarr &
qfRadq & &, U & HR T AieX IR TIT-FHITT,
FTEe ATEST, Fgiter e, HIOHT oo, i wofiey | fore 7 &1
= gATe § JINT &Y SArr
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wur #teY (Stepper motor)

I : T IS & id A o fawforfaa & e I e

s RUY Atex Ft Atforw @ T 9 | SATRe= &1 qui F30

o TR THR N WO AleX H Gl G40 T T FIAT
o WUR AEY F AT, ST T ATTART HT qUi FIT

Hifers frgia (Basic Theory)

I & | UF ©oY AeX {4 (synchronous motor) &t
T 3EH FE g A E1d | TT UF TAAE B (ARA 6 & AT
fasga wi=T (pulses) &1 &g arfer =it (discrete mechanical)
# el 8| WY 7iex Y I A7 fAved E5-%F F¢ AT
& 99 3EH Ifad FATGER faga wiet #v e fuear g1 5
YA A1 TAYE T & AT TS GreT G ST & | ’iew #
TR & FAA 1 fRem & ff we A g wWEt & A aven
AT ©| AieT & W ¥ gAT a6 a3 et &
Mg & aWEATEr S gAe & @@ (length of rotation)
AT TET A0 §@AT & FATIAAT &t |

7% It AER qET gAAT &, T I8 TEl & €T H gl |
fafsrer g #Y @uw Aqted Iuaer &, s F afa =%
12,24,72,144,180 31T 200 &7 % FIATT FATE SATAT gl
Hrext ® wfer der 300, 150, 50, 2.50, 20 #i¥ 1.80 gfq &9
gt 2|

gar gu qi=re= (Open loop opearation)

ROR AET & 799 IqH AT9 T8 © fF 399 gar qu gafa &
Tard  (accurately) ®1 ® fAufoa &9 & Fiwar gdr 2|
AT 7 Feier 1 9 & o & gt ferfer o e i dreas
FT ATIRRAT TSI BT | TT THW F gt § HSH HagAwer
Y e 9% e 4 fF sitfesa wawiex (optical encoders)
FNATITHAT A& Bidl | gAY &y wat & fAfvaa Awt (track)
I TEHY gHAT AT awedr & s & 9 awdr 2|

QY #iEY % TFW (Stepper motor types): Fefafad &=
THTY FT Aifersdh #oR Ated gl &1

1 afRFew-Re=da (Variable-reluctance) (Fig 1)
2 ®=rR-gw% (Permanent-magnet) (Fig 2)
3 emfae (Hybrid) (Fig 3)

1 afa=a-Reww (Variable-Reluctance) (VR): 0 T&1X
F WU HeX O a7 § T § | Fig 1 # affia =
vy VR RWX #iex Ft d¥=T #F g & a¥adr & qusr
ST GFdT & | 37 THX T AT A Th T odg T &% ardl
ATAT e T Fusford Wex giar 8| 5ia e afea DC
qeTE g AT (energized) # STt &, @t ®eX T
FEfhd & A & S WeX 3q FHord &ex Tt g
AR 5T T & AT A THAT I FT v 2|

Fig 1
Fig 2
S
HiEAO
LI g
Fig 3

ELN34142A3

2 = g% (Permanent magnet) (PM): 38 s o
&9 ("tin can") AT &7 &% ("can stock") Ae¥ F AW &
STAT ST & St 3 @l 3w g6 Atex gl 8, 7 g
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7 e RefteEe s &t A7t gdr & fad =& o
7.50 & 150 (48 - 24 wq/wfa =) gid & | 8@ PM #Wiex &7
2T graF AteY 3AfIY @M T € FiH Fig 2 F Fgaw
T ST § et g R Ed @1 ¥e¥ 9) VR #iex
F AT 31 el 81, Afeh e TeATad! Il a aquil gar
FRT Frfeha gtar & | & Ve Iwe F FrEihd 3 | F
FEfhd Ve T FAdd T HF TG FT HE FIA & A
39 FRO @ gk PM #tex # VR &R & Ate &
TIET T AAAT | AR ST 2 |

3 zzfie (Hybrid) (HB): eT3fis @it wee @t 3w PM
®OR wle § 7S Bl €, Ty W&T HAWT AeT
YT FBAY e T TfA TS FLAT & | HB #oX /e § &9
For fagiy &7 & 3.60 & 0.90 #t =& F (100 - 400 &9
gfd =%) & ¢ gEfe ®ow A7tex § PM #eX 7 VR
TH F RO AE F T & IO qferd gid &1 36
Te¥ o VR &I AleX & a¥E F5 a1d 8ld § AT g@an
aTHe & & = A refm w7 # #&fea (concentric)
TEF Bd & o4 % Fig 3 # fa@mm wmr €1 Tex @ afq
TF QU AT AW GG FA & AT JFa FAad & arg
FAOe | IMA oI T FeA @gEdar &t €| 569
#faf® a8 VR @ PM T &1 Hiedl &1 9&T ey,
gifeeT 7 srAfas atd stfwersror wam e 2|

3t qER ATUF ITIART SR AT /T A | =y
THF T TEHE TR F RO 7

™ F Eiteat (Advantages and Disadvantages)

o (Advantages)

1 We & GUiATH H (rotation angle) I7YE T8 (pulse) &
FAETATAT SiaT 2|

frefiftm s (Hysteresis motor)

2 =fg arf &t S (energized) &% fRar stmw af wrfédr
FY SAEAT § Wied § Fot e fahfea giar 1

3 =t WUy HieY # gt A frfy (Preciese positioning)
AT AT T T T® &7 | 3-5% JEAT & ard qo &
AT BT € Y I8 T Fe €9 § Jedr a2 2

4 wfén/eifin) Rad # § AW Jeu Hdl g |
5 df% wiex & g wwd 9 €, @l agd fAwade €|

AT #ie & 9 Faa QR & &g o & v w®
ST 2

6 fecfied gYe Tea & AT AT AT U Frgiel T FLAT
g, Sme Aex aae § A% & e @ Y e awr
& ST 2|

7 WeX & 9w & YT I Al UY, #ieY § 9gd FH A
a¥ oft Repiaa =Ter ST FAT qT 2

8 IS TH Al WAFAHT ok AHTIATAT AN H1 =TT T qST oF
# gt faar S A 2|

=ittt (Disadvantages)

1 3Ifd @R & faf=a 7 #  sgae (Resonances)
S & S 2|

2 I AT I TRATAT ATE Aol 2|
Iqai (Application)

0% F3 ITANT & orw & frex, wiiex, Ear & ITH<on
ATAteT T FF 3T ITHL |

I : T U1S & A A IA19 fAwAferfa #rf # av e
. R fm v #i dv=mr #=@ e 3

. Rt wier F & Rgia #1 aoi= w0

o - Tk wfie) stfreeror 1 quie FAT

o RRIRm AT & @, Tt @ SwEeT @ gE e

% RRRfEw Aex, v fmrive a@iex &idt & fSad s gu
Tl TET B Y 7T & de IS ST &, S 39 HST T
g1 av fadias Wi (secondary member) # et feeefia
BT GTXT &TE BiAT 8, 3/ WHT § ATEALT 9T §RT FHAT g1
TFAR I BT © A I AT [hiad =1t 9% aR=tod
gidt 1 f&dfa=® ®e secondary core #T moTsfierar & For
feefem et ux Fodt Tedt 1

TE U UF %oT #iex gl 8, Sawr o= fefim gwme
T AR Far & 9 fF FeeEfes qerd § Iaw gEwa w7
TEHT a9 & TS @ J

== (Construction):
W (i) e
(ii) TeT
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i) wex(Stator): 3HFT Tex T8 THR fewrea oy sav & &
7T UF HeT TaTd I JARI(CT FHAT g1 fohee 93T F¥ &% |
Wel # g 9 Wellad! ansfen gl § (i f fErfore &t
fewefaw wiex & w7 | S St €) s fF Fig. 1.7 qoriar
FA W FWfeF wiee S FAT T (Rex ARk
HieX FEATl &) S % Fig. 2 # femmm e g1

Fig 1

STATOR \

AUXILLARY
WINDING

MAIN

ROTOR OF CHROME SHAFT

STEEL
AIR-GAP

ALUMINIUM
ARBOR

ELN34142B1

Fig 2 SHADING

ﬁ@ colL

HARD STEEL STATOR
ROTOR WINDING

L))

Lo
LAMINATED - IRON
STATOR

SINGLE-PHASE
AC SUPPLY

ELN34142B2

ii) X (Rotor) : fRIw Atedd &1 Tex 3= feefaw
gt atet grEwE g5t & a91 gtar €, e Reifm
T AT Fig. 3§ WA AR agd a7 8T 8 | Wex W
FE AT AT i ALY &HAT & | T TS % WeX I af a7
fi® At et AX FE AR B &, T T FSE I
FT IHT ITATRA FLeh TATY AT & | ST FT I 37 THY
forar smar © & s ReRRw qu &= aga asr &t o=
TAAT T fhes TeX & X & Toear ¢ ar eeRfem
THE & qAYOr (A SraT & ST Al TAqr T FT
Tt & | S & i agwe fmhaa i & T e g
AT S, A FE F AW H HE R A wfaes (low
reluctance) Y& AT & Y T T TeX | TH @AY
T ST 8 AT € AT T80 FRO Afex fepta afd &
AT FACAT L&l 2 |

Fig 3
A B
|
|
|
‘ RESIDUAL
} MAGNETISM
|

S I
|
|
|
|
|
|
f
| o
! g
HYSTERESIS LOOP FOR ROTOR MATERIAL g
#1d frgi@ (Working Principle):

S & F Itd (energized), T AT €, @ T8 AN AT
FEHE AT IJAT FAT S| IO & g0 T A_ET T
TIATET ATEIST AATS & &I BT AT(RY, ATlH AT staear &
TrefeT AfeF wiee a7 T8 | MR F &0 | e Ha¥ oy
T 7 R aemel g gHAT IF AT 8| U IR 5"
TA JABAF I F aET Tgadl & al &ex, Ve H
TAHAT & A G AaT 2|

T e § "ex fhee T Tex fhee & i Arder aife FuTe &F
ST €, 3Afely Wa¥ omeretl & N0 399 ek T Jurd &f
STAT & | ST e JeAsIford a1 § TAT ovar &, dt &e¥ &
T fihee oIy WeX TR T IO A 0dT & SAr
Fig. 4 # fawmar mar &1

Fig 4

RESIDUAL
MAGNETISM

ELN34142B4

RERIE I & FTOT e T 37T Ve AWfes s &
&7 § S &1 AT €| §9 FROT WS I T AT Il e &
Tt & A ATHAT B AT &1 W TR WeX ST S T
AT & a8 R etk FwwamEr &1 a¥ft 9 9% aw 2 fh
e Tear 2|

S wex fthee o1¥ R # agar €, I=9 @ geEaa & H0
(erTeoTefietdT) Tew & T A gt wdt | RRRfEwm 7
e A & W BiaT © | I=F TR0 HAdr e F Wed & a4
TEHT THSH aATC T@AT © | Hael [ e ITrerd &dl
€ ST e & JARICIE T T FATAT €T 2 |
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e fom Aiex % Tex & saw ffrfm aiftat R qo
SR & AEIGATET Sl €, | 37 STHAt & FOr Ve # FT
gt 2|

T = AT (Torque-Speed Characteristics)

T THY & AeX § @I g I arh T enr que & 2|
qfF Lo # I IERET Sl T, W FROT g AT A I
& AT AT Teflad! ARl & i a8 FT agal o
et 2| Fig. 5 ® et =1 stfsrerer feamy g 2|

Fig 5
TORQUE

Tst

SPEED

0 Ns

TORQUE - SPEED CHARACTERISTICS OF HYSTERESIS MOTOR

ELN34142B5

@™ (Advantages):
ferfem wiex & f=fafaa amw <

1 9f% TeX & g 3t T8 &d, FE AT A& ey, av
s wee off 781 e 2|

Reww Aew (Reluctance motor)

2 FE TR & & HT, TRETE aid T 9 Ied aidr 2|
3 TRf¥E AT X wré e | I 2

4. fo 39 R & #E e o #A § a0 2

gt (Disadvantages):

ferfm Atex # fmafafe o &

1 @ ATHE & G AT F FATT ATHeYe TH TS 2 |
2 zear f 2|

3wt s fae gtar 21

4 F T Ear 2|

5 agd B¢ ATE | T 2|
I9=nT (Applications):

MY TfRd TR & FRW 98 |t R a=n 7w
# T @ ga% AfaRe &y Iaer Fe arelt Suweot &, 3=
ToET AT & ©Y, ffags s, fafies T i
gfpat & SwamT g 2|

99 : T TS & 3d A o9 famfolad & w av g
s R JieX & wwr & G aw

 RewT A & aR=ew #1 a0

o RewT Aiew & soEnr & T T

Resdq wie uw UET faga Aex © oms Seames Tee
FET gEEE T I 8 ¢ | "iew #§ gy Rawdw &
AT FTXT 21 I &l 2 |

Rerrée wiex e y=hre &t &t &

o fo=re Resrde wieX (Synchronous reluctance motor)
+ qRafda Reda wiex (Variable reluctance motor)

+ fer=s Rereda Atex (Switched reluctance motor)

« qRafda Resda wfdT @iex (Variable reluctance stepping

motor)
Rerads At &7 G X agd IoF Nth o TI FT qhedl
&, TEfIY Jgd A AIEnT | e a9 e ¥ 9 arfaat
7% ¢ % 99 w0 wfq = af=rfea gt @ at aerget 7 Roe
a7 Bld & s FRwr 7R it 3w giar 2| (U g 9% A
AR T AT qATIO & AR F € oI Fed ¢ 1)

fewdw wigw #1 afv=mew (Operation of reluctance
motor)’

e H &% IWY U (salient) soagiie T Bid €, &7 {3 gor
g6 DC Atex & ave Fvefod gid 2 | (Fig 1) Tex a0 gaahia
7ard g<F giar &, s agfoa faeha &, e #8 ar
I gU B & S g ReAaed F 7w & Gefide AHes
T 1 a¥e F a2 | Rawda qrex &1 g o i #31 1,
faoiueY Trex gt & §er "ex qial #F §@T F FH el ¥,
ST et R & #7 #T AT € 1R Tl Ft IT TATAHT
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