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lyom 2ght ko 1eFEThuy These conductats ame 90 diyect épposition o

maio freld and  called dem(wneﬁgioa aomatwye Condudhrs.
N A

00 oM.

|.EG'”: 'CM

n’ F L)

l e
f

<‘] A'matwe  Conductors which aoe | ‘my in: the |

Tthe emainin

Yeqion D o
J/ AoD and  poc Caviy cuvent Ty Such o divection as b Send

e, o, poioting vertically downwords 7.e at- s50bt-angles 5 the man
Field 4w Hlence these conductars ase cafied Bost )
Conductors ehich wsll cawe  distoytion o ety e [;?7
Conduckors ane Shown #&7.

Qﬂm(aﬁoo __Qi Qc’mainéf;&m(? fgd Cros M 06}7’670? Amp~TuIns. |

—_— e
=

06[‘1"87})? Qynﬂ(‘lﬂlfi
~flex, e i

|
|
|

let ws find —the number ob- demagnetisio and ¢ro% i
am{,_mng_ <7 ‘ j 0 ﬂt%fnf 5;57

Let- = Plal aumber of- aymatwie Conductors.

7 = -Aymatwae Conductor ccyrent 7o Ampercs
:‘TQ/Q -#0)(» 8?@‘0{51 wave w?l)c/i’rﬁ. ,
’—cfa/p ~lov S7mp/€7( lClP winding . w» : -
O =trvward  tead of— bruth %0 mechanioal degrees. .
The conductys  wohith coe yesponsible for cv’emﬁ%@ﬁﬂ? anpere-
Hwins ane [ (7,% i) the *rejfao Spanniog Y Gy d?m&.“ﬂ;e 7%7700
% between an(cllei 4o¢ and Bop , as ¢hown o ~he 79.

Tkl No v of armatwe conduckors [(e/f’ng }’r)ar%?lu Hoc and B0p.

{
[

: Yokl NO -oF—A Mm T ~these dle7[€/( ,:é' Y Gn, X&'

X2
; 360 !
Sint C' “JJO ('Of)(/f-wh) S 7'7“0 m one 0/

360
360 e

unSh -1 , Page o IR/

p= No oF /Joles. P

}

Scanned with CamScanner



O

.5 Remanelision amp - lans = 29m 4o
o 360 ¥ %
v Hema nebising  am /w)oq g P
& (/ P [P 560 X2

["’d/fojc - QIX 960J

~The COO(IQC[‘UYS whith a0\e ' Y@JPO();'[[)/[ Sor Cro¥ m%f’)f’ll‘l'\g‘}g
ampane fuane L(yfr)(fi blw the ar<)7/€5 oD and Bo, o Chowsny T The

4‘{(7.
“Tokal onmatune conduthors/pole = Zp
From abovt we have Jound an cxpre ssfon Hr a’cm%7n6[75,%

conducfors per pole.

®
De nelising conoelors [ pofe —
A lple = 2xZ2
S (1088 maﬁndfg‘%/o Condufors | pole - [' _2_2@”
ke 3e0 ]
e i %
&[P 360 :
.~ Cvoss maaﬂeﬁsfng amp— concluttors Jpole . 3‘1\( éczm']
: 107 ‘ . :
cince. wa conductoxs Hovm o fua "
(12]

| !
: kan = 1
Crosh maﬁnCHSTO? amp - OS{polf 3 g}:[[P T

¥\T¢pexf polé o%*’“[ - om)
4 EH—CCES OP—Armahﬁlc_ g 600 .
4, e froo (oset T the teeth and ,00"’ shoes - ae cv'ekm;;ma’%/

J
—the rnaoamwr) value of- *HwL dcﬂflg’ at- w/ncb ‘#’%l wo7h

& Rueb omahae ’T&:l(lfron “the  maximum Value of- aa/rf(ufz
dens? :f)C'rCo&PJ (‘1),5 w:// rnCTcase ~the ma’l/n‘wm Vo/f?fe blw
Dc!j’acm('— (‘omrnafafof Scamc’ﬂﬁs af— [aao/ .

Pco(uc 7°or> o cHects oF-Aymahaf @caeémn,

4) ~the amatine Reactfon (auses the dicforboo fn mafn ﬁc/c//(az
%s can be vedued T e yeluctance oF e Palf)a/ he
CYO$ - nel—?’s?ng ~field s $ncreased.

Y W reluctance ,at- pole, tipS & Tncreased T wilf vackie Asports,)
g Eftect of— armatioe veackon. nSt-1 , Page o S 1319
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3) ~the cffect of- armatwae Raction can he  nutralfzed anm
|

f o Comrtosahnﬁ wroa'rrg

‘D The wmakae  reackon (auier shitling e magnekc neafalaxfs.
‘ﬁ\ew{ame thene wsll be Some flar CffOS/g’ af- brwh awic which
p‘roa’ma e.m - ol “’7‘/"7@07%7 Commutalion.

st ot compeony ey & e
enSo G

T o usinditg.

com pensabing windy

~The Compeosahr)d w%d,qgs e Em,@% wed Fo neufraltge (.
“")C amatae Jlux T the pole @K region wohich will cherufise !
’Cauxt’— Severe  diskorkion  of mafo field jlu. These windingt eae - |
Conceob,c \27[% and ane Plaﬁfd in axial gloks 7o “the pole” faces E
a Chocen B0 {Ga .

i
The co\rmha‘e 7eachor) cauier “the. d‘splacemco/— of main feld ‘f
;{ca Qb atfecks he waveform of maiy ficH  flax and makes 7 1

ton—cufform the. gttect oF armakae veackion depends upoo camatiae |
,qu’rcnf— which Fnkumn dkpends on the load on He Mackine.
| ‘AmPU\C foins per pole for Comf’mga’ﬁ”a 5‘7'06’//) A
| J
| = pde ¢ A ha ten
| pole prtch X+rmakae ampene baas fpole:

! qal'aj ampf’ne (onduth)r& PQYPOC = :{_ . %

Qinceg e (onducfors -Fomr) onﬁ twm,

Potat ampene Luang Pe’fPO[C M, Ojlmé“?’e. ’—,—?3 Ch

¢ ~Ampere ks per /’0"."3 o C,"”?"’thﬁ"qé ”rOJ‘?%? |

= % . Q W/C’ axc
Janp " pole pich
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Commutations
'{h(- PY@((’SS é7

amtear ol fs revers
axis s called  Commutalion.

which “he cayrentTn he  short cricutted
od while §F crore The rrgjrfﬁc neut 1!

process of- (ommutations-
lek w Considera part of he 7?”(7 winding for s‘mp(fcf/“y’ of
Showsn Tn the -ﬁé; Here e brush whdth s eeal b the width o

ooc commutator Segment— and one mica Msutalby . Armabuse ¢l |
coe  denoled 6(7 4,8, ¢ and (emmutalor &vmmfﬁ ae dlencld '"?

(ABC o son 2o ' |
L AL a, ~ﬁ;7‘ resl B 55 abour fo be Shorf
—_— — “—
2 C _ :
) CiveSked - T T8 aglumec/ Hat carh ¢t/

] arries. 0P . spthal 67(,_3}, Cun’ff)l‘is 4os .

o p—l—

|
=t € 9nth 18 belorgs
;r l /\l — | In s fowe ol B Lﬁv o
| 4 / cals fno ko the leEb of e Commutad
| w ’ ) soht~ SF 73
i cunent- & ~tlowing Hrm et o a%?hr. £ 7

Qe ments . In coil B . )
$l carrity gof So that b;cglﬁ;ACuv'r‘f:nf filégd.

assumed that- &ch o g Ly ! :
o .{fa L8l B has egkered Gts period O l_‘3’_{31’*1’3'\_‘_“f"""",__f‘rvf:i’r‘_
o e o A __:. c
Sherk creedt= and 1S ofp worfmaleg of 376550_( | o Y308
L g pea ~the camrent 'thm%?b coil Tu L- :
or i )
_ | ~educed 10 Qo to (ofr- AlazO:Sc mf:)f b &7 B¢
® Caris  3ofy and  §egment canries 105 - / q-.f //

(otal curent ab *E&L’mrb be?r? toh -
M 'be Coil 8 e,s 7(]—”)6 moKJC\",f Orl_shcr‘;_

. decreased o 3€10. e koo erre\bh ot

&

—the bwusch conkack anca it Scamcnf BT
decveasing where as that wilh chmeq.“a' a | b ] ¢

Is incveasing. call B now carvics Iof §n the / Lo

| 30A “that passes +hrom &gmén!—‘n‘ o —he  byuth. The ohe v 1A 53

I the ,j'fcaféf |

——— C’) <~ C i o e “h‘fc G
- . son  creaiked pe'noc".’ﬁt’ Curent~ 7t "76 el
A |

{
|

Value 20h Fach pass b The brush dfrtt%’ ‘

v

[a[je <
J o - -from @il 4 and ¢ at sheen T #e fouse
' v(k\)ﬁ, R ‘Tf\e bm}) ('OofncF axas ngﬁ ‘#K ;.:‘OO '
Scamcnl‘-s b' and o' a%e qual- Mkal curren—al-the by beino
L(OH i 208 s o /
e 2 ¢ 0 12 124 E 4 £ { -
Tn Hg. Cofl B hay beome become park oF T, hﬁ::;k —
he quoap o coil Lying to e wight- of the brab. | TO .

Teverse divecton _wh"d) becomes combines wHh gfj’éof ol bmke

. ?un‘?\—‘l poaenn‘.lﬁ{;g
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St By T ol s b gt 5 ro e |
87v70(7 Q total of (oA ab- ~he hruth. \

i ’

| 0 1

AR o To ~lhTs 1. Shows “hat~he Coil B fs

I —=>A 3 . .

| “T almosk aFThe cnd oF Commutalion orshork
! €A

chreu§t peviod. por ideal commutation Cuvvent
o [ b [ o h 9 Should have weversed /3<7 Nows.
| a
iV But- at shown T 75 canging 154 instad
Yo “ of 80f »The difference. of— ceprent bebween
Cotls Cand B (7)) jueps directly from gggment '’ to the |
brush ‘lhvou(76 air thut Pfroa'uci’n? spark. : ':
Ffg. represents the chaqqes ocament- | |
Hhpugh  coil B ane /)[o({(c/a) a 4ime base | 1209 N - ‘
of current ﬁnrough coil & Cﬁan<7t’s fom®  Ela . \'Sﬁr @
78 +208 b Fero and thep to —QoAci-e)BCE |
- soht - line. b s reterred b as [7 < Tmeot | D |
a sbhaj IN€."Then - 1S TefeTTC as [ineay N eomiibalive |
Commulation - Buk due to the presence of-selt fyduced -emb 90
cotl B, <the variakion ollaws ~the dotted line Bk, then 5+ s
yetewed o as . under commukalion.

M

i
{

% Expression of Reactance Koﬁaﬁ:-

}

't

|

B The e mF Fnduced ?‘tht’ Coil w)clevaafng commutalion \‘
can be leabled o A—allawﬂ

let~ W, = Brush width | S

¢

Wy = width oF mica. fsulabon |

V= pc*ﬁphemf ’VPZO(J"[V O[‘ fammqfaﬁ)r &80’\50#
'The \ PC'”‘OCI OF Commu.faﬁor) %Sv ()of'f)frk? ba{-— 'ﬂ)e_ ﬁ’me 72?&7)’(({
béf Comcf;ufaka—iv move a_ distance &ual b circumerential |
«; c one ? o ",
Hpickness ol -the bruh  minu the tHickness O .')S“""hgj”hkll‘
v 9t T, Jthe e Tc?u‘?red oy Commulatioo Then,
T, = LD ‘ | |
= » |

| v g ol "
| “The totoal change in cCurvent dww’<)7 the  process ot~

| Comewtation s @.#Amegame' sett Sndured or yeatlance VD[[cgg
% given by
/ ls;elf" 2ndluced VO”‘%?Z

= Co-eteieal b/- Self sduckance X Rale of-
(’"lan<7€’ o‘ Cyyrent

unit-4 Poge wos (6| 93

Scanned with CamScanner




{0

by e e —————

————— S

dT
, Celf ‘l’m’ucc’J \/olfqﬂe e 1_)(?:

Eﬁ,ﬁ raced volige = 1 xg%

L= co-clieient of selF shductance
T. = Time of Coramttdation.

Meﬂwods of _@mv‘iog Commetation -

1

“there are ~hoo  practical unys bd which Commutation
oy he ?mpwm/, These methods ax by Resistance cormutation

and 9, EME commutafion.

Resistance Commukbation ¢- oy

,' TIn this method of- lafﬂ{ﬂWT’)(? commutation, the low
Resistance Coppey hyushes o n’pkz(m’ 73(7 ’7275 resistance carbon

brushes.
From ~the 9. Tt can be seen that- e curyent T~110m ¢ofl ¢

when passi’na -ﬁ)rocgh commttator Segment th hat koo paralle!
Paths. ane T straight -from ‘bl brash while the Otheris Th

Shok chrcuild ¢dilB o Sgmenft- ‘a! and Then to the bruch .
wing low  Tesiskance copper brush the cumeok will not- pre fer

Secord path Qs L sl prefer fersk low  Restance pahﬁ.v

| when Conbon brusher havt _ Com,omn,é—i’l/f high -resistance
e wed then Curient T “thvough coil ¢ will Select-<the Second path,
as yesstance v, of frask path will be focreasing due fp decrease fn

conlact anea ot b wity brush and resistance % oF Second palh w5l
be decreasing due o increane D Contact-mca of ‘o’ usth bk,
~Thus by $ncreasing contact vesiskance blw commutator
SeammF and “brusher , will (it ghovt cPycuft cuvrent And reduce
Lime constant (L]p) ofF the coveudt  which will /M’[p 7n t)afc/; reversal of

carvenk= 0 the - desired divectipn, 1
‘ i

e

L s |
: s SO ' \%g_j‘ unit-1  page o s 13/S% ’

Scanned with CamScanner




¥|-Mdbanteges of esistance commatation:- 1 l

4 uply  Some dc’(7'rec ‘IBC(L/ are gelf- [u()?f(ah"f)g and /)0/756 'f)ffammob/y!
2 Tt gpa.,/(;nﬂ OIS | damage lo Commatalor  wifl he less O3(0m,dkcr%

-y when copper brushes ae ceed .
Riscdvantages :—

!_1) Thee T a loss of appro’xfma/f'lg ? volts due o Az7b (ontact ‘
| Redstance. Hence ~This 18 not tsed % small machines. i
|

9 (0776767 bvwsh holders oge required  due to lower twrent
deasity Cabout- <1-84 [ca?)- S |
)| EMFE Commutation < Sou |

The method 0 which Feactance Vollage proc/utfd 7s ®
neutvaliged by ~the vaETSTn? et S Shoy— circuited cofl s
called  e.m.F " commutabion. Ther ax +wo w#& of p*ro’w'n(?
e.m.t (ommutation.

2) 8(7 971/7"3 a frward  lead to the brushes.
h) Ba u._s)’na folt&poles, |
x 6@5 Brush ﬂ -

Df- the bmshav e shitted or forward oy b@ihwéﬁc}?m/’o
0n gencyalox or motoy, a. litHe heyord b magnetic neutal air&
~the Shovt civcuiked cofl el come under the Sofluence O/"n')c-l?q pole.

ot opposile /)010517%!. This w5l /)37/‘?7 neutalfged The reactante vollpge
which wsll - help 7o c;ufcli current"geversal. “his method i vare

in practice as it will lead tp mang practical dithicuties.
K Onkey .,Eoles-;_, . 1ty

ks method & more Suitable a/)(/ a[f'aq/?'@cec/ 0
XN\ ankr prackice . T this method reversin C.m -t Teauired
\/ poles. i &
o [ 4 neubralize Peactance \oltage

: 98 Soctleced §n 7
, tinder oma commutation |, o

| Lgin gmal/ poles +xed o tpe
rin poleT ﬂogg and ploced i ’)Eﬁuceq ~the &ma?q foles.

8com<’hﬁ’mf neutial  axfs. Thege
pwac@i’m/g fferpoles ove  pinced

ffr tsed

t.c alon
poles ane Called .?r)ft;palﬂ.

o blw the maS poles.
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K| Methods of facitations
——_%; magnetic ficld 7€7u71¢°(/ Hor the gpevation of a d.c
s Pmda(cd b<7 an (’lc’ffw""féynf’f'- ks c‘(t’t/‘mfnfync'/"

tield w'r’f\n’fnj which /woduces 767077«% ’Q}?nr’ﬁ’( Flux

assed “thaough it
~the feld w?or/fng s called

7h°na current=is called

amc’va for

Carried Q
when cuvrent s p
—Thus  Supp fna currens o
cicitation andthe u,na of Suq)p%u"na he ere
d ot excitation. -
Mfﬁf\ere e o methods ol— excilation eed ford.c gfﬂfmfar,é

o . Scre'ra& ex cikation 9. Self- czrffa&'on.

D-C  Generalors: | |

|
|

7 v N d
Shunt Series (‘O’TIPOUO

\'/_—'—‘_'L’ ?

log shunk Sigit |

W« e Separalels Exciled  Genemtor i “”i

®
J I §

Se pamHg Cxciked Celf cxcited

A ‘

—_—

It To=TL
e A | T
@ y . R ‘ T +oymina) vollage
0.c Seffd | | ) [oan] Vi) 7
- | 1 -
lf" _.hk_ ]

. when the feld w‘;’ndrng fs Supplied ~fgom external, Separot d-c
Supply e e'z;ffah’oo ot field w}'_rx/m? B Sepevate Then the 8€ncm/-or .
% called St’pﬁmféy exeited afﬂfmfl)f. Schemlic '7‘6’.{)76/2(’.”{7'0/) 0‘» ‘[hfxsb |
.fg,pe as chown n ﬁa. ' ‘

The field w?qdfn(? of-this (?enem}of hos [m‘?(, nitnber o=
dwng o Hin wire. so length of- Such (uff)dfrﬁ Bs more twith less cyps-
sectioral anea. 0 Teackance ot— ~his Feld wc,,-d,«,,a s hioh fo oxder ko
limtt—he keld current. d
«| selb exciled Genenator ;-

when —the feld w?ndfng 1S Suppliad -fr0m ~the armatae of- the
gcncml‘m’ Sbselt- then ot s Sid b be Selt- cxcited generalyr.
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Pracﬁ’caﬂg ‘Hwouérh “he gn;’)a/'OY T nok wmlﬁfngl w‘?h‘;ocda%, :

curvent —thyough #eld w‘:’f)(/:‘r)g, ~the field poles  postess Some

maanetic ~flux. “This os  called esidual fleow and ~the pwpevl&f s

called vesiduad maanf’&‘s.m.
Based on how Field windieg i connected to e armalwe

Yo derive ks excitation This ~t(7p€ s ~funthey divided Tofo
40[[060703 three ‘{‘dP“ ' ,
?  Shunt-Genemalor.

M) Series Generalor
fir) (0mpound Geneqalar.
let- s see The * conneckion dr’cavram& and Valfaﬂe , cuvvent

Telations Hor thewe H9pes OF gencalors.

ShunfGenerator -
Peld thnoding Ts  connecked 0 paml/e/ with The apmatiar

when the
and the combination acrost the toad ~Then The ammlmf s called
Shuot 3mnaﬁm
Q

th - /—',\— NG :i\Lf"'T\S})
LA Ta i
7 N QLJ + ) Deh = Ve

[oan | (M ‘ /'?sb
> b | v = Vet Toka Voyush

F= ¢anp %)

506 -

Sexier Generalor —
W})66 ~the field winding 78 connectd o sevies with The
anmatuae uﬁrdft? while S“PP%;"’(? the load then the Qén'c"m}z;r 3
alled  sexies 6ent7afnr. DE 5= Chown 6(7 : |

E = t_+7a‘( ?d“f?gc) =+ vaw’)

E = ;‘ ¢9'\’P A

| 6o |
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'avahf' anal&s to o uniform

d}hroua'h a Small diskance dx §n dE seconds. Then aaca éuxpf‘bd
—he conduclor Ps = 4 xdt

\‘ .

)

Tompound Generalyr:-

M“‘P"“”"’ Gemeratoy ane classited as 2 6((//)@,
') [0(? Sh(ln/_ Campouna’ Qenerdafv-{

) hort chuat compound Qeqerator.
Long chunt Compouod Gencatyvs-

T this tgpe, shunt feld usjeck

s connecled acyoss e Sevies
combination oF coamatwe and seqies

fiekd w5 ndig a3 chyuon o
T - W & 11(7
G o NTse - Tq = Lsce
© SI X Ga d 'TC\ =ESB+2L
2 oAb ] h\gh— %
£ Ao &})

A

Short-shunt C@pc&a’ Genevatyr 5

Tn —this Hype, shunt field Wﬂd?y s connected ) only acroy

the @matuie tfxc(udfhj Sevies  field w;rd/ly as Shown ﬁ&,

Ta = Tse +I¢h
Tge =1,

To =0 “{“QSI,

Teh = ETaka
Rsh

£= Vet JaRy 7, aLse

Build - ep of £.M-Fs—
Consider oo analc Conductor of lengly 1 mekexrs mov‘;’rﬁ at
netic fel o flet a’ens?[y gwb/,nz

T o velocdty o v mekeYS [ gecond. Sappost —the condecthoy” moves

FLux cut 6 (onduaéordqs

)

Fluxaem;’lﬁ: K anea. Swepl— .
- B dx wb.

|

— C=8lv

1 it
! 3 v 438! v
g ol --S:.l [94,,\»‘. ) ‘,[

LN\-
C= 84vging
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J\(cmdfr»(? to rarada(ciis laws of- (/af?omagneﬁ( ndee cb'o n .

emt e toduced n The cooducelpr 75 9:°vrn b(t/
C= f\/s@b 1
- |
= By dx
dt
¢ =gy Volks-
moves ol an anole © lothe Ma 0!’/7‘( ﬁ(”d

Al Which e conuctyy moves across ~the geid s

T e conductyrs
~then the veloc hd
Vsine.

the component- Vcos@ % parallel Fo mcgneﬁfc feld and hence
no emt- s induced @ the conduckoy due ty this component.

|
|

C=Blysho . O

e dieedion 0& adwced cmd can bt de teymined b'ﬁl F/(mm]'f
')1"(76{’ hand wule,

F[@m‘fgé_i& :I__?é?/l_f: I')Cl»f)(/ &/C;_~

u shreteh  bult-the e finger , middle #/\?er and thumbof—
(lfoum Foht hand Sothalt= ~they ane ab- w0ht angles lp one andhery.
G- -the fovehinge¥ poinks i the drretfion of— magnebi¢ feld ; thump |
Snthe drrection o mokion oF the  Conductor, —thea the middle 7¢,°,<7€r
will P"T”F in the diveckion o redueed #mit. curreot

cvibical pield Registance fo DC ShuntGeaerator i—
‘o (o0Eg™ wattt T

_——————

ot ok Re

A
4
/ /7_\0;‘ LA2sh

Xe ch =Pt
) Dt‘: = b

. TL 0 H
[t ~The 'va(ue o <the vesiskance ’rt;ye.sen}(c‘/ b<7 “the la:am!—
+o the cunve 75 Known ot ¢iilital Pesistance K for a
given Speed. |
“The evikical mesistante T the slop oF-"the ¢rikical yectgn,

[fné s
AE pE&
= = _ 2= [laong.
Re b7, ch
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Speed He -
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at 9s koown ~“hal-as gpeed f/;cmdﬂ, The open iy

Characle visHee alio (’haf%?cA ) .S:f'milméy Joy citlevent sheot Felcl
~the (onesponf/ﬁ?(] lines .que also ditferent

—hus G- the [ine s drawn 7?/)msmé'oqf/ given Repy then 0.

dvawn Hyy Such @ &pec’cf Jo which ~this  line 9s far;(?mh’a'/ to the
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