e wim Pa=e/ew &feer R« (Single phasing preventer / phase failure relay)

IR : TH TS & dd § Aqq Aty e w a enr
+ R & w afvia s

« R ®Rw & wama # aoiw w2

« Rre %RET Ba=e it stawasar &1 v w3

« fme %R Baww w1 @ftEweo ==

o e fafdr & aiw w2

e wRwT fawe # afdm w31, @t &1 gar @ i Rl w5 aeiE w2

fre ®Rmr Be=z/ew %o R« (Single phasing
preventer/ phase failure relay) : 58 &9 &1 qTE T
H i AT H & UF ATZA el &F AT AT A9 B A, AT AT
FAY &1 ATEAT % A1 TATIRA 19 Al &, $8 T & 319 T {Frer
T Bt 2|

e %o %1 wama (Effect of single phasing): faf sy
& ol IX T BT 7 T SToT-terT 'tar & 5 R
THY 2 |

3-TT F FHT AT FXA aTel ATST A, ST & aTelT AT 50%;
% FH B AT 8, 50 9T H 99 ITHL H F1E T
&Y e |

o & % Atexr § fafwer aftferfaat & ffer s @ s
qedT & i) I % qu At firer BinT et o) at aex
I B W STE%e 81 STl & AT STTH & AT & 1% ITgh
TefeT grasita &t faafaa 21 Sidl € | g wiex Afvs Fie
AT AT & SRHTe AT W BT AT 2 | i) T srawr
|, 7fg fErer BT &7 S a7 Jiex Ferdl Tedl & a1 72 qeldt
S f ote &1 fRrfa ax frfv #ar & s 59 aneat § e
IUA TEAT & ITH dgd AT FLe YaTed SN AT AfeT
FHT IO & & AT T qbeil 2 |

e ST = T % Sivme Rt Y srawmewar (Necessity
of single phasing preventor/ phase failure relay): &=
%ot ST HieX & i T | & IfS 3T %T g § g5 3T
AT AIeT & TAA A1 QT agat ATt © | e foba sitenfives srgwann
# et Raeier & TRUHESET ITHTT # a7 2T &7 STt @ si¥
IYHLIT T TANT FIA AT Ak T &F A1 & | gady affeafa
# afe we forae S at AteX ® ISt aR T9qd G0 gE T ar
e F Hel I AAT TAdT LI IR AT &9 & T 8t
AT | 57 afRfRrfaet & a== & forg e wionRT e &1 3T
farar straT &1

fraw<i #1 w=* = (Types of preventors): f&rer &t fiawx
A T & Suee 2|
+ arfe (Mechanical)

&7 a4t (Current sensing)

+ Jleedr 44T (Voltage sensing)

it TR REre-%Rnt fa=T (Single phasing preventor
- Mechanical type) : a8 U& T&X &7 e S et &
=it fgang Rt #t ave &FaeR Fear & ot % amer OLR #1 a<e
NVC o™ Ft @ia a1 2| 36 TR & e s e
qf=Ten ® AT, quf et 78T, Sio Seisd ST A8
faer ST 21

FAY THR & e %a¥ (phase failure) a1fea Ret # &t argat
% AT Fusfordt, fi %eT awTs # It el @ | 37 Fusfora #amy
T graaier &= wfa ¥ It & 5 v e + ats args
faom & g &1 wA FAT €| AT § A FATE ATEA eNh 3
3t ats #1 TRumHr @ S faodia fewn # a8 1 9 et
F fT o agthet 2T (S &1 a1 arget (QuIT / g & T
FXAT & A UF {&rer &1 et o #1 arnga oo & gom &
YA FHLAT 2 |

TF UF & FAodid IWRT gelr AT 39 e e wear & % 7w
fw =1 3faromad anti clockwise o & = & Tt € | T
afz fewr armga e & AT g% Fedt € at IWE g% 9o UF
T (toggle) AHAH & FT FT WIEX &t @it ot & | & &
T B T agFAT (poly-phase) e, TF &l 2 &1 738 Hlh
e &t qraTga faor # AT 3T 8 SR O Aiew avq & fawatom
(disconnected) &t STt 21

a7 was T fTrer wiowt BE=T (Single phasing preventers
-Current sensing) : 7€ 38 fgia o= F1 #ear & fF agfera
A I¥ AT €T JGTRd &lidT & ST e SasmEe & Fdas
AT & A ST FAT & | F Gl Freeard gm0 ww R T
ST @ fF ST FA dteesT SAEET-AAT aleest & AN & AR
THTTH FredsT i TFTETE (AT AT &, fhee 3 AT 8 #fie
e faar St @ e Ret &7 sffe w4 & o R &t wem
#¥ farT st & | 7 R aft=ford et =@ré #t NVC #it Fast
&Y 3T 2|

&TRT Tadt fATer ST =y &7 =i+ g Fig 1 7 feamn
T E |

Fig 2 & g1 @93t fver wiomt Sy # fawga oy s
famar mar | efifmer 1 7 2 1 s e o affe oy e
9 T SITaT €1 s 3% gy faEr S 2
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SINGLE PHASING PREVENTOR
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effiTe 37 4 wréT # NVC % =vft & Sttt strar & 7S wrex fawft
%ot B U fAfore a1 & 7 &Y 91T F7 Hagd HA av el T=qraw
AT B AT TR srEegford 87 AT HiY wieY Afde Aiw
ST |

30 T & fiTer ST fawy Fao a8t ¥ S9gE s & S8t
IX Aiex fRR AT & |7 Fefd’ & S {3 797 #iex 9 8 #tex
3T | 718 qRt WY a7 FIAT & Tl T Al T | T g& 10
2 9 AieX TN A qE1 SIaT a8l dre Fe FH & o dT & ¥
qRTT FH YRT F T9g FLH Ale TRIT & {37 w2 qa7 2|

Fieear wa<! e &t fa=w (Single phasing preventer
- Voltage sensing) : AC &7 % <(1E § A9 %ol dicedTd
ore 9 & 37T S=IAH AT TR TSN © T8 FHH %ot AIFHH HecArdr
2| ST % FieedTd 99 S=adqH A I 9T 1200 % 37<¥ ¢
FAGATES {9 H qgact & Af BT ATHH GATAF Fof SFTHH
FEATAT & AT TEFATE ATIS (G H FOITHS o1 STTHH FHEATAT
2| %o Rad 8 92, A7 ateest & SA=gford 819 9 AT AT |
A A e T IRUTHEET I8 HIMEF ol ATHA H
AITATES &1 AT & ST o6 AT TS ATeedreti & gt Ho
FgEw & faodia gar & | 98 Foners AgwA wfawre gl
Frfaiy, GEmf ¥ U AT g7 fhea¥ 1 dleasl dadt
fErer &R S @ Ret &t 3=t R #T aar 2|

Fig 3 @ Fig 4 ® us fasiv @adt R &imT fawex &1 =1t
ST T Afhe STUTH @ 77 € | g6 FOTeHH & AThA
F dagq F # forg wfawry 7 Fufded qeah &1 3T

SITAT & | T4 %ol STH J Aices Hel 81 Al [thee € ATITYE STt
FATHET T | FTE Aleest Ieael el enit | afbe 7 Faf&e C,
St giforeeT Q, &1 g1ea e &, Rt &1 grga e & forg giforex
Q,F FT ATh FT JaT & |

Fig 3 u
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S BT 3T B AT HEATE qleeol H STEIAT BI T RITHE ol
STFA TT BT € At HFafaex C, % T # diees Ieae el & A
gifoeT Q, T 15T FiTh AT aF o AT & AR gifore Q,
F Fe A FAT © | 3% TR @ew [ affe e o0t ot
STaT 2

TS TR & fATer ST fawed # st afer #t uese #3
F gl et ¢ Ieeew & foy 99 Ret uwde it 1§ 97 &
g, A AT ATIE BT &, AT FAG (T -8 Ft a7 & forg
it P, #t afe=ford 3 agar oI @t € ST Fig 4 # garten
T 2l

S

ELN33131K3

Fig 4 TO STARTER
CIRCUIT

CIRCUIT DIAGRAM OF TYPICAL VOLTAGE SENSING
SINGLE PHASING PREVENTOR

ELN33131K4

HaT qes AT ALY Tieeo FT A® BT Ba=? (Single
phasing preventor with over-voltage and under volt-
age cut off) (Total motor protection) : S/d T# #[ieX &t
FHATeEST &1 ST & AT Alex AfF F¥e Adl & 5 IJ& oS &7
TATT & 3T AT 1fF et & T @ a9 ff 77 9w e
AT & TIEY &I AV qleesT T ML Fieest T RTeT BIHT & ToT
% forg ag FrEvex ST 3T StTaT & S JieY it SiaY gtees
T ALY qieest & LT o §U o ©T & HieT &Y a1 Far & |
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Fig 5% ush TaT Serwe feaman mar & e sfiae aices ¥ 3vey
FieesT He ATE Tfehe F AT ETer ®T ey off 21

Fig 5
uo
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STARTER
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TYPICAL CIRCUIT DIAGRAM FOR TOTAL MOTOR PROTECTION

TRy & gifowe? Q, AT Fiees Fe AT F & § F FLAT 2,
gifoReT Q, U diees & Alh Fat+ giforey Q, frer wfomr
ey &1 Fr #ear |

fre &R BEww #t =muen (Installation of single
phasing preventor) : f&Ter ®ioRT fSrame< &t ®&TaET 7 H3is
fmfar & fAceT & srgE #3r =rfev | adEar #t gfe & e
HIST Ay ITHTT & a1 ST FEAT AR S A STATH
FA & g HLAT A1 | adFar # gfe & e sfonr e
STFII & T STIUA FIAT ALY AN TS SETHTE FHH & G
& =T |

ST 347 A1(ey fF T8 3HTE FT IoT FTA qTel S & g2 &l
s & ot 7 weAw gt |

uF RTer %ot fawee, aATs e 7 @IET & AT IUYh efiae
T @fthe & AT ST ATRT |

AT AERT F fore 3w e ST S St & ©, #@
TIET TS & a1 Figs 6 & 7 & At fwmar = 2|

e it fawT # @t g SaEr sRewr (Trouble-
shooting and maintenance of single phasing

preventor) : IoTt &1 & 31T I TR e wiomr e
# faferr fafarstt & - eid 2| i 7% TR o -
AT B 2|

WO
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e SRTT fEweT & g arelt @wfeat 7 It 3@ & fou
famtarett grer e &t qrerT T TRu | fre S e
# g ardr o amr faen fde Aol daa & g ™
2l

*. °. =TT TR FOT IR
1. e &t fawee & | qATE T T I% T T qAE AT FA
WY, ©Td T8t & | qATE dleest FH ST &I FX T FleasT Tl B
AT dleesT § SEqAT AT FT S Y
T GFHA FT IfuA T &M ZARAAT 18T | HIE &7 AT § g9cT HY
T TR Fqol
Fegiel dfhe | dicest &7 T &0 T FY S Y
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®. 0T TR FT I
2. firer %ot fawex & ary TATg dteesT &H T T FT S FX
T gee A1 &t =T 2| eI ATE dteest T HY I FE
% AGHH FT IfAA T AT ST ATHT g8 &
firer %ot faw & gt JF FY, AT FL AT 98 &
ok § Fiw
et gy e At R /A 7 | I5 W, fF W AT T8 3
g <& 2|
ot gyt #1 #1 Sk T 8T JF FY, SF HL AT 98 &
gifee afde & g afkwyr gr T FY T SF HY
3. et %1 frawex & @ AT dleest | A IATX Tk FX T BF B
WeY &7 a1 A g giar ECCH
Tad AT AT sEegfoa dfe sl T Ft TS F
qATE ATST | G A AT AF FE T 5F F
T Fegiel Afdhe & AT FAsT

Aedl ¥ saes womet (Braking system of motors)

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

o WIETT & ATHAT TUTET &F ATATAFAT H FATAT
o TR THT FN AHIT TO A T T SR qoi F+EAT

AT woTTelt i strawat (Necessity of braking system)

AfFT e Y IeAftr 9w & gE €| 9% UF AT ITHr & A
et F 1ot AT UM FIA AT STHII AT (A HF HH HEAT
g Y AT AT F AT AT | FF A IJTAN FLA A
st & AT F w1 | forar o "war 21

ST % a7 9 &- i) Tt AT (Mechanical braking)
ii) agfaw Al (Electrical braking) #ife afsw & wefiw
¥ A Faer FitE Ffbamet & &7 @ J @ d@fe agiw
AfdT F g wfsher woed ST gHE aa (e & faem o)
fiT Far &1 wd® e F agfas sfar weam & R w7
I BT & | A R geie R arelt wefiw & wfy # &w
A & gt €| sfdr &1 srgi SfEeat, staifis e |
a7 AT @TEAT AT aredt | gar &1 a¥ft see aitw e
aggfas oF saReEd 2|

afT & w1 (Types of braking)

% T ITART T & A FF FIA AT Wb o forg Fam Srar
2| fafsmsr wee wiex (€ & Atex, SR #tex, fiwme a@tex,
fETer % Wiex onfe) Iueer &, Y 3 Aie &t favuang ud
U7 UF AL & STAT &N &, A TR A Al off uw g &

e gtar | dfET wt sgEa: &= Attt & e G o
FHAT & , ST (AT TH THFL & Al § T F a9 2|

1 <IfRT w& e a6 (Plugging type braking)
2 gHArST 9@ s (Regenerative Braking)
3 wrfast sfdr (Dynamic braking)

1 @t @Ey st (Plugging type braking): 5@ fafar &
e e Sare o ST @ R giex &1 ek o i
I AT 8| WieT F AW oI 1 ey Fear € R
Ta% IR =wT 1T g JIr & | @i F grem aRkay
" yared gmr &t difd w1 & fou agy afawre sf
AT STt & | 56 Aty w5 ger a1 7 @ % gmw vt
AT g 2|

2 9ISty St (Regenerative braking): RSt
ST A giaT & 9 Aiex # Afq {Fopwe afq & i at
STt & | 7w fafer gt fAfYr weardt & w=ifs @ ey,
SAYEY & A F FIAT © A @ H A<k ATI(A ATS AT
AreT & a1 8| gHArst afE & forg ger wde aw € %
e fiwmw afy & aifes wfg v quia #| Faa asf
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AeX TF SAET # d¥e & O ¥ Afhe & yarfed
T aTelt Fe # e T @ & [ aew suEt «iw
st gl gm fafy § ety Faw uw @ & Aex #t g
e wifer o= ST g=ar @ S fF "ex # gt |
aggfas w7 & &fy ogar awa € Al grast afdT s
e Tifq 9% &7 @%ar ¢ afe aRaaweiw sy & v
qTs T Tl & |

3 wifaw sf¥r (Dynamic braking): @ &t f3erm sqer s
Hrex & afdar &t uw v s fafer afas afdw @) @@ wiex
F afdr ffyr & Aex o & =7 W & 37 gl E=a st
#¥ f3or ST 2 iR uw wlawty & S 39 smar @1 dex
O ST ¥ FROT FHAT TEAT ¥ AT TF @ AT
TRASY & A¥E FE FAT & | ST HieT TF TAex &l ave
T FXAT & AT €T JaTE &t {9 A @k Iefe SArar &

3 &1 ST Aiew : TG e fafy (Method of speed control of 3 pahse induction

motor)

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

e WeX T WX H X & T Ta=or fafer & s &Y =it s=mn

o 3 %S WYOT HieT Y A a=ror At wr aofe ww=m)

3 %S YT HiEY § AT & & T AN # AN § e
foar oI @oar &

1 Wex F AR & = oo & et
o USTT dleedl gad HT
o e AGRT a8 FX
o WX WAl & HLAT a8 FX
2 eI W AR & T 7=
o ex Reee e
o T FI TRATEN
o e ¥y § EMF Sawr &7 T

1. R AN TWEF & I (Ra=r (Speed Control From
Stator Side)

a) e G 99 #¥ (By changing the applied voltage):
ST AlET & TAYT AHIHIT &

kl SE% R2
RZ + (s X2)?

_ 3 sE3R,
2Ns VRZ + (s X,)?

Tex gfote R, R € o afs faw s, sX, & gt et & &
T8 T 9T o | gaforg, T o sE,2 et E, TWex & 3w emf @
ATE, oV

MY gAfrT T o V2, 30 I I 9IS diedst # &7 F¥ AT
S At < =TT AT Trer | Ty |

a5 fafy axer 7 awft &, {6 off aga &7 I & o |,
ESIIE

1 =97 | oier a1 9Radd &3 F o g9 aieest | it
af¥ade ®¥Ar qe=ar 2|

2 ST dicdsl H €T URadd <A &, T g9 | g7
qfRads SaT &, 39 THX Ae H FET AT TSaeT
AT 2

b) we™ g ® Fgw@ FAT (By changing the applied
frequency): ST WieX & WS T T & JeaHiiord
=1 (N,) &t Furtar = €,

120f
N = 5 rpm

Set, f = e & Mgy X P = ®ex § uiat & §@w

I THR TE Agfa # aRadT & gerstios 9 agadr @
MY T =1t oft g2 JET 8, 3@ g ge fAfer srfer uE
T BT & | aw fafer a8t o I g € et 9% 9T Atex
F AT & e y@m e w1 @ (ATfE aEw Ew A =
frafera w2 smart & smgf & afkadw fGar s aF) |

) WX Tt &t §&Ar 997w (Changing the number of
stator poles): ITI THF & 78 T f@ar & & geaias
el (Y 3T A% AT A1) B Re F Al F HAT qIA
F gEAT AT Gt 2 | 7% fafyr s fesd fewr swor
A | I # A’ 2, gfF feed fiowr dex F:ig
T, Tl & HEAT FFATT AT T H FAFIA FL AT 2 |
wWex arelt § qfads asft fFar S war & 99 Rex # qF AT
sifer @ aEfeT &, &t o & ®ex # frw-frw ot &
HEAT F ATAY FUSTord 2 |
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ITTEXT & foIT, U ®ex | a7 i arsfeT (windings) T 4 9t
& forg 7 gadt 6 Tiw & forg gosform &t

T g 50 Hz &t

) 4 9 AR g6 "iex B gAsa® 9, Ns = 120 x
(50/4) = 1500 RPM

i) 6 9te & forg Fusfora Atex &t g =1, Ns = 120 x
(50/6) = 1000 RPM

2 WX N aF | I == (Speed Control From
Rotor Side):

a) Ye¥ R F=ia (Rotor rheostat control): o fafer
DC i wiiex & sy Refiwe wg fafer & aum 81 g
e ffir et foer o wvex & forg o @l 2, o B @i
afRoe § aredl gfaty Jswy & A & St fesd sy
Aed ® qwg T8 |

b) #u#z afR=tew (Cascade operation): =TT fze=r
7 fafr & 3t wied ST &t ATt €| i U & wwe & Ay
ATIVE YT & ATfh T UHe! 1ol X = Heh | U e & i
T qETE & ST AT & MY gELy /e F TeeAr qex A
3T fFo aqro o & ST STAT € A oot Rv & Avemw & fawr
STaT €| F€ wawr Fig 1 & g9rtar ar 2|

Fig 1

3 PHASE
SUPPLY

SLIP - RINGS

MOTOR B

[T

CASCADE OPERATION

X

MOTOR A

ELN33131L1

AT A T AleT A AieY B Twelterdl AteY Feard! & |
A, N, = #ieT A#T srgfer

N_, = @eX B &t =g

P, =#eX A% & & qral & dear

P, =AeX B % e & Talt % def

N = &2 a7 31 Alel &1 o =1l

f = samr T

aq AT AS @, S, = (N, -N)/N_,.

AT AH Iaw emf &t argfer f, = S f o wwelterdt wieY B #t
AT & I o aTo oer & g &1 € gafery, N, = (120f,)
/P, = (120Sf)/ P, @ S, =(N_, - N)/N_, & &1 ¥&w 7¢

N, - Leof (Ns; —N)
RNy

A AS G TATAL! AT A ATA AW JeABI(Cld A &
aEE gl &, s N = N, | S JHE0r & 98 360 T
TS Y ST el 2|

_120f
P+ P,

za fafer &, = fafe = ara & s " 2|

1 o FAT AT AT FAT & df IuH gaferd wre = N =
120f/ P,

2 o Fae qeT B F FIAT ¢ at Iud awateed wer = N, =
120f/P,

3 afe fafera Faee F1F F ar &< #t s = N = 120/ (P,
+P2)

4 7T Rwifirer Fwr HRET srowmT 9= @ de # = ol
=N =120f (P, - P,)

c) Te¥ aRay # EMF waw #X & (By injecting EMF in
rotor circuit): 3@ ffr & Jex TRTT & FT T @AW
FS GO Ale &1 A (AAfa & et | 396 I8 Aava®
g % Tex # waur W amelt ates &1 Agi faw smghn &
AT T AT | Ad: TR Fodto o & oAl & &@T &
forw 1€ wfdee 7t 2| afe &9 e § Iaw emf & &t FY FaT
# emf Ja9T FX1A & A Tex gfaxry = | o : afia emf &
ol | aRads & 9t &1 fAafera e s a@ar 21 g9 fafy
g&T W I8 & &% 7w # oS W | 9 & e a7
A & (AT & AF T qAT & FH9) | o avo a &7 w&w
e & forg 2 fafer &rf & ff st & 99 % #=me (Kramer)
fireew, @wfa@@ (Scherbius) feew ganf3 |
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zatwzwa (Electrical)
zawiew (Electrician) - AC st %& \iew

serE 3.3.140 &/ wa R=ia

AC arzfRw # w3 g1 aret gaaa w=aet (Fundamental terms used in AC winding)

SEAW 1 3 U & ofd # o fmfafd @ e av g
 AC TiEfRa # T wral it ST FIA0
+ AC FizfRw ¥ Rt vt &t o w7 |

AC aEf=eT # 3G i aet qAvd =Etaet (Fundamental
terms used in AC Winding): AC aizf<R7 &7 & &
STTaToTTiET ®t AC argfee it qfwmarstt & afkfea s =iy,
st o feforfae srg=oel o =k &1 7 &)

FaE (Coil) : =it # 2 e (turns) #F =T &t FTIA (coil)
Fed ¢ | UF e & &7 ufded 9 &7 sAfFed e Sidr 2|
T (Turn): 78 9T6& #T a5 TRIT a1 & o foF 39 aF deex

(inductors) & a=ar & ot faf¥e i N iR S & & =i 2|
(Fig1)

Fig 1

END TURN OR
INACTIVE SIDE

COolL

SPAN

INDUCTOROR ——=|
ACTIVE SIDE

END TURN OR
INACTIVE SIDE

LEAD:}/

AT #t At T (Active side of a coil) @ 77 TR
& 9 W SdT &, ST %I & &ie § 9T &ar 2| Fig 1 & 7%
ZeFe & A & off FAET Srar 2|

ELN3314011

T &1 fafeRr wnt (Inactive side of a coil) : 78 T«
FT g8 WRT € S 3t fohamsiier =it &t sirear 2 | (Fig 1)

T # e (Leads of a coil) : & TF F™w & 3T X g
g, St g & forg Suetr R star 8, few & se
(jumpers) *t #&T AT @ S & Fig 2 § qoiar e a9eT
AT AEAGT & qFAT |

Fig 2

SYMMETRICAL LEADS ASSYMMETRICAL

LEADS

ELN3314012

154

qter fi=r (Pole pitch) : @ @d foda e & s & &9 &t
T Tt forr Fearet € | Tt o wtte ar Fare arse (coil sides)
& ggl § qrdY St 21

T fo=r/ e ST FarEe A9 (Coil pitch/span and coil
throw) : et U Famarer &1 &t fRamsfier s[&ITe (active) STt a9
T aTel fAae Tt § 9T &l &, 39 a1 % A H et
o #ed | Fig 3 # Famae fU= famam i e ot & e
T & (3t F@arEe =/ = 4 s F@we a9t 1-5 )
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for=r 7ot (Pitch factor) : o8 stawrs €t © f& asf<w fow
qTer & aXTax 8f | AT aiet o= 7 argfeet o= aeee et at argfe
qut (full) o= amsf Feamd ¢ | afe asf< = T« = a &
BT & a9 aEfRw o9 (short) = #F=arwdt & ar frems
(fractional) fr= FEamc | I7: AERT Fed T07T qA A3ET
for=r &t FaeraT T8 AT | wefiT gTRT 31T We9ia #¥ & forg #wefim
feomEa &< arer arfte us var fo= qus (factor) #1999 F¥d
&, oIt fafere gwmat Ft affrford #3% A7 Sar © | wi & g
argfee = & 15 7RRad w4 &, 79l % wa9i+ (performance)
X I 92T € | afe arsfR f 4 <f s at Farae waiw (coil
throw) 1 & 5 8RIT =X FATA #1 TF =11 &@re de@r 17 i
TE B AT gAY YO We q@T 5§ v #¥E Adr § st %
Fig 3 ¥ fa@mm mm 2| da asf= U= 5-1 = 4 gt | agf=T
o = ot for & g & = g (factor) Fed 2|
gfRadter wfer wex (variable speed motor) & stfafRs arsmr
T 7ol & o7 (short) fr=r argfRar s & st € | =09 (short)
o= aefRw & s & fmfofaa s fi9 g e )
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