3= ufafehar (Armature reaction)

el 3MFTR hsaed (armature conductors) T IR e (load current) dTgel AT, degl 3R PeaedigR
(armature conductors)ﬁEFﬁ'UT T THATHATS (mmf) &I Freg fFareri (main field flux) 37T UPR FdTe,
gar T AL Hres HHarerd (main field flux) &1 TIpd (distorted) B 3MTOT ITeT hIA-FHIACTATSIT
THTT (cross-magnetizing effect) FEUTAT.

U, STl 72 AT (brush position) AT G (direction of rotation) QﬂE'QT P (small angle)
TG & AT fAthe (nullified) Hell S5 Mehdl.

AT ST ‘13 AR (loaded) el SATAT, @l qa feea (pole tips)Q:iF[H (saturated) BIdTd ??Jl'l'ogé qAEY
freg 3 (main field ﬂux)ﬁﬁﬂﬁ'ﬂ (demagnetising) @Fﬁ,?&'@% URT STATH (induced emf) HaT rar.
T gATdTen fAgahIT ed (demagnetising effect) F2UTATd, 31101 & TUE el SATS Achd.

3MMepail 17 (Fig 17) b AT Fros JfFARIER (main field flux) 31fFare TIGROT (flux distribution) &LTfad.
3T PsFeTHLY (armature conductors) PIOTATET ﬁgﬂm (current)m,mﬁ (flux) ThTHATT
(uniform) 38T, GNA (Sﬁ‘@ﬁ?ﬁ JCTU 38T - Geometrical Neutral Axis) 3TTOT MNA (@Tﬁﬁ?{ dcTy &7 -
Magnetic Neutral Axis) TN THET (coincident) 3T TdTd.

Fig 17

MAN NAGNETIC FIELD OF A TWO - POLE DC MACHINE

3Mpcl 18 (Fig 18) Beh 3R PsaedgR (armature conductors) FYATOT FIUTRT 31fRaTE (flux) ETfaa. 3Mpdid
CRUBER I ] ﬁl’gﬁq?-l'l't‘ﬁﬁ &R (current direction) N.%ﬂT@'I?*TT (pole) TarT ™=g (+) (plus sign) 31T &f&or
%ﬂ'l’@'l?«ff (south pole)ﬁ'q’\ (+) (dot) FEULA RIegifehd dholl 37T, IT 3R WMol (armature field) dTehd
(strength) (mmf) & 3R @eay (armature current)w 37ad S, AR HeaX (load current)w
3rEd.

Fig 18

FLUX CREATED BY THE ARMATURE CURRENT 1




PIF-HIACIATSIIT THIT (Cross-magnetising effect): 3gcl 19 (Fig 19) AET Hes (main field) 10T 3R
TATHTUSG (armature mmf) AT Thidd TRUTHATS (combined effect) 31f&ame faaor (flux distribution)a‘m%lﬁ.
gRomeT &3 (resulting field) AT 3 TeledT qq fRTHaX (trailing pole tips) TRRH (strengthened) 30T ‘1@?«[ qa
fTgar (leading pole tips) hADIT (weakened) 3TGad. AT ;ﬁa—ﬁ?ﬁﬂ'&%ﬂ EﬁH‘I?II?jEB (cross-magnetizing
eﬁect),ﬁa?ﬁﬂ JeTY 3787 (MNA - Magnetic Neutral Axis) #ifafde deTa HEITUTYA (GNA - Geometrical
Neutral Axis) JeRATAT €A (direction of rotation) Q BPIATA (angle) TAFATAT (shifted) Br.

qAEY Fres JfFarE (FF - main field flux) 30T 3R 31fdaTE (FA - armature flux) J=ET 9T 3-]171_‘7% 19 (Fig
19) ALY FfEATER (vectors) AT 3R ?ﬂ'cﬁ'q JETYT 3787 (MNA - Magnetic Neutral Axis) & GTROTHT
TRATEAT (resultant flux - F) BIEHIATA (right angle) 3THTaT.

Fig 19

CROSS - MAGNETISING DFFECT

3UT (Remedy): I TTHTAT (rocker arm) TETZAT FIAA (brushes) GNA T&T MNA T Tl hid-
ﬁ?ﬁaﬂ?ﬂaﬂ (cross-magnetisation) U3Td deTU (neutralized) FelT ST QAhdl. [ T/UIUVY, FATUATY YATOT
(amount of shifting) 3R @e=AT (armature current) TREATITER (magnitude)w 378, 9T (brush)

Qe BUda, IR $THATE (induced emf) HATA (maximum) 318 3107 se=an (brushes)El'IGj\HT TUTHh
(spark) fFATAT (minimum) 378.

Hﬁq\?ﬁ fafser (Compensating winding):m FAMAACT (large machines), ST HRTTAT T&-SARTAT
(fluctuation of load) FTAR ATATd, 3R Clﬁﬁh_ﬁ?jé (armature reaction) @OTRT ﬁlﬂﬂ?ﬁ'&r JHTT
(demagnetizing effect) IT fAfSagR (winding) €T (neutralized) hell S5 QMehdl. & ST (winding) 3R
hsFcHAUS (armature conductors) FIgaTaTer=aT (current) fawg f&at (opposite direction) T fagduars
(equal current) dTgel =Idld. F&UA reaTgr AT BlomRr 3fdare (flux) S&er faeg AT (opposite
direction) 3107 3mafe 31fAaTE=AT (armature flux) AT TRATOTET (equal magnitude) 374, FEUlA a
URHAPET deEd (neutralize) AT, 3TTOT W,WFJI’E?[ HRTGR (load), 3FET T&-3dR %TU'I'RFIT HRTARET
(fluctuating Ioads)ﬁﬁﬂiﬁ'ﬂ UHTT (demagnetising effect) fAS®H& (nullified) BlaT.




FATGIT (Commutation)

el ST STekeX (DC generator) ATRA (loaded) el SATAT, deaT ﬁl’gﬂ'q?ﬂ%' (current) 3R fafSar
(armature winding),ilﬂ-'géET (commutator) 30T IAF (brushes) HAY aT&T Ffdheds (external circuit) aTeal.
7 UihAeTaaTd, Sicgl Sicel oQT (brush) &1 Fﬂ-‘gﬂ?} TIUTITAT (commutator segments) SBAT (spans), deal
ar Eh?'g?ZT fIHTIAT (commutator segments) Sselel fAfSIT Gee (winding element) RNiE-Afdhe (short-
circuited) BlaY. fAfEeT Ted@ET (winding element) 21 TfeheaT (short circuit) e, XA 30T AR
BT fagauarer=ar (current) TRl Igeliar AT (commutation) FEUTAT.

SR ﬁ'gauamw (current) RISl gl TQea (gradual) 318, TR d_;ooﬂoé\ld AT (smooth
commutation) &Id. gﬂﬁ?@,ﬁ%ﬂ geahlare (winding element)ﬁl'g?-ﬂ;lﬂ'l?-'l?f (current) 3TATA® dGol B0IH
WsgSId AT (rough commutation) FEOTATA RI'ITﬁT% sIrETaT (brushes)El'IGj\FiT SIRER TR (heavy
sparking) 8ld. S @sdSIid FATGI (rough commutation) g& T@WW,W (sparks) fa@ToT %TWR:QT
K IGIEGH 3501?333 (excess heat) I (brushes) 3O W (commutator) ATET WG BIdTd.

e (interpoles) YT &h&ed WSISId HATAAAT (rough commutation) 34T (Remedies)

s1er REYUANT (brush position) TATEFT (sparks) TTHUATATS], Wlelel Ugdl dTRedT SIdTd a1 Wsdsid
HATTIATS (rough commutation) THTTOY Wﬁ HATTIATT (smooth commutation) &el &dTd.

. H'I?l‘ﬁﬁ 20 (Fig 20) ALY E\'Q‘fﬁlw,m (coil) ae=ar EI#IEFQIH'CI'IH\FT (end connecﬁon)m
(commutator)i’@lﬁ?ﬁ I (resistance wires) @IS hedT SATdId. o dleotell @RFH (resistance)
ﬁ'ﬂ?—!’qﬂm (current) oI &R ﬁ'ﬁﬁ?ﬂ'@f (smoothly) IEGTUITH HGT ddl, d (timing) ATead! 3TTOT
fERuoY ORT STHATE (statically induced emf) &3t .

Fig 20
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CONMUTATION WITH RESISTANCE WIRES

o 3T 3T JAH (High resistance brushes) Tl SATATd. FaUL Tud IBeaaAda (contact
resistance) IGol fAGAUETEr (current) AT f&RIT FIAITUTT (smoothly) TGUATH WA &ail, SATHD
fErRygor ORT SUATE (statically induced emf) 3T Bral.

o 3T 21 (Fig 21) ALY SATICATATOT HTT YATeAT (main poles) ALY FeX-Uled (inter-poles) AT BIC
Fres gd (small field poles) UcTe Pol JATEId. AT FeX-Ureddr (inter-poles) gadT (polarity) STeeI=aT
(generators) ASATTAT f&AA (direction of rotation) S@H W (same as the next pole ahead) 378d. gﬁ,




N &9 (winding) 3MREE (armature) FRAASTHEY (series) sl 30T AR o MHRIARETT
(armature) ﬁ'gﬁl;l?-l'l%’ (current) argel Adard.

& $eX-UIed (inter-poles) FRRUOT URA SUATH=AT (statically induced emf) fa%g & (opposite direction)
Teh STHTH (emf) FATOT &idra, 3nfor = afRemor (magnitude)ﬁw (current)w 379d.
F*T@Q,W URT STATHET (statically induced emf) U8TTd fASHe (nullified) .

€ §&X-UIed (inter-poles) BT A& 3-]TE[UﬁT|'ET (turns) SIS IS AT (thick gauge wire)ﬂ%‘l&ﬁﬁ (wound)
AHdrd. H'I?t‘ﬂ-ﬁ 22 (Fig 22) 318 HUTHS AMAALT (DC compound machine) $e3-OTel TAfEITr (inter-pole
winding) BFRI (connection) g2Tfad.

Fig 22
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