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permites 4o Incrause ~the S{ inThe Yako Q:1 e Speed .

-tend o p'rm/ucc mnskabs? /"1 and e C’O"lmula}for) A '7“.'_)(7‘95

-Aclvangesh .
l. O provides 'relaﬁve%' smookb and rasy cookio).
9. "slpteéf ._ ‘onhpl abor Takd Speea' 75 possible.
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I The Speed  conhrol  helows neymal aled Speed §< ot Possible as }
~flea glux can be Tocreased on uphy ks yakd value. |
L As -Hlur T’E’CJUCC’SJ SFC@G’ ?O(?‘(‘QC(’S- But- hlZ?l) S/)PC‘C/ atfectsthe
Commultakon makma moloy operabion unsiable. So here £s a limgi~
Tohe Maximunm. 3Fe€c/ above npvml posd%le' b(f(l his methed.

Armahaoe Voltaa: ¢onkrol method ov Rheostakic contypfs-

.& - i h)\hpm) i
o QY

Min T I r\)OA,,,'\C\JO( |
A » ‘

Sk, Sy F

M c I

o 2 %e\ouj l

o pareal

3 |

. 0 V. 7 Va e
e a::; w:jf.ei\s_":( d;(’tﬂa pyeoxtional  ~1p he n\)/kocjfa(jc app{?ec/a[mxf
- lﬂ)'d vollage s nowm/lg constalnf, “the Volkage
Q088 the anmabtwr can be conkrolled b Qddling a varable 1esfstance E
0 Seaies with~the  coymtuae as Shousn in ~he fi9. - E
The el whinding 95 excfled b(y the noymal vollage bence Tuh ;
s qakd and constant 0 “this methe .Fnbb/é/ e Theostat positier
s mifmum and yakd voltage aels Qpp[fcc/ acvosshe comatige. So.
speed 7 alco vouked . Fora a?vm load, aymatioe current s Pred. so j
when extie Tesiskance % added o he armatuwe crreudt) Ty veman
@me and “theve s vo!;ye_ drp acvost The eststance added (IaP). f
Hence \oltage oacvoss armatie deC'TCaS&,dEC’a’eaﬂnﬁ he gPeeclég/a&‘
noymal valtee. By Vavafna This exha Yesistance \vasfous gpeeds below
‘Takcl valug lan be abl-afnf'c’. ]
8o for oo consfant lead h”’?af, The speed s c/frec/t&fﬁafnrﬁbnj
to the  woltage oeox ~the armatioe, The -re/ah'oosb?P betweer) speed
and Volqu; oy The. avymatie £ shousn n ~he #5.
YAdvan _0/' )?h,as}aHC.Conho/:" VoYl

4. Elﬂy and  8mooth gpeed contro| belows normal s pessible.

Q.. In potentiad devidey Qﬁanaemeob Yhegstak Can be tued ar ac
Sharfer. h |

Disadwanfages ;- :

4. Gpeed above Takd fs r)Of-POSxS?[;lc ba =this method.

g, Oue—y loage power 10363, ~the method s e'xp‘aor/‘vr,wfuk/“/ and lers

ebticient- C 0 Un-1 poget@/q0
3: 5the method npgc{s expansive heat dfssipalion arrangements,
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%(IF S_Péed' tontol oF 0¢ Sesies molov &
Q) plur control Methods-
e wnious methads of flurx control o a p.c Seaies moly ae
crplained  below.

I F‘.’cld Diverky me bhad - NIC )
. <TL » -
T o c\e"—"m)‘na
1S
Qx
SU{‘P[
aty
vots y
\[ ; Aot “
> ()

Do ~1h3 ; °
0 This method a yasiable vesistance  called Held Afyeqpey 95

connected T panallel with sevics Pord wSnlng. o showsn 74;7. Tt
effect o:s to shunt- Some portion of-he line carrent—from=the Sesfes
Sreld umf)dmca ;Thud  weakening he Aeld and fnCaeaﬁna The Sfet’a’ E\Io(—’—}
The  lowesk specc/ obtainable s —that fowapoodf'n b 3cy » 4
. ; “urrent-
10 “the dfverter- (owesH Spc’c’d Obkafnable TS The NoYmal Sfeec{ of-The
moloY. TThis  method can be onbd provide Speeds  above The N oyma)
Speed . ~This method %5 wied for ~tyaelfon work.

2| Avmatune diverkor methad:— 3
G order tu obtatn Speeds below The novmal speeds, I~ T
= Ry

a wiable vessance called onmatwe Hverler s
connecked n - payalel with the armatuae as thown

@0 fig. he diverktT shunts Some of-the line cunent: %
s Yeducinghe armatae current Now fbr agsves i
lead; 5 .75 dlecreased the et mutt Tncretue ¢ iy gy g ot
Hhe motor speed, S decreared: By adfusbingthe armakue dtverter, ¢
ma SFCed- lower ~Than the normal speed can be pblaSned. ,
Tﬂ'ﬂ,,"‘fzﬁlﬂﬁ" ! RPN &

3.
T q
T~
+

On ~this methed, ~the flux s veduced and speed T3 |
o Pncreased 1%7 decrmﬁo7 RGeS g gt P To. - 7\‘ t

oFthe Seafer -freld uﬁndf/? as showsn i ho N g 0 ‘ Su\.{;f(‘f

wﬂﬁ ~full teld “the mobr yruns ak m?ﬂ?m% ifee::/ > voll'S.

wh‘i’éh Can be ised ) s/fps' an oudic /-A,_ <L l |
: omi ‘

d'_,hf SCBT%MO‘S‘-TB?SI“C"AUJ 75 v

; offen wied 7 ¢ o .
y. Smcs—MI conneckion zaf Feld — ? c’cc['!nf roction
 Gn “his method, —the feld cotl s divided oot Various pants
Sevies orparalle! as per fv')f.7(’7u7)cﬂm.
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;Ob{afr\t’c{ b(LL‘!h‘fs method . Sn paml/f’l 3 gy i e

| ')‘oap?n (e m.m. L prody
I[Ic’(’]fasel ] ence hT ")CY %‘7(’6’(" Can b( Ob[:a?nff/ b P Ced

parallel 9rpuping
;mdhod s gxnemf&' wsed 90 case oF fan mobors, J JeP e
{
¥ Rheostalie _gontaoli-

|
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| e
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- DE e k
V\??U\o(_lf

o_

Supplt
L Sty T 5 R
Valfs ' R ' ' , \ »
with Rx
L Cee —>Cuncnf[4))/

Un~his  method, @ vasiable vesf’sfanrc
with the motoT circett. As th

CRx) Is Tnserked i, serseq

‘ 1S vesistance 95 foscrked, The Volkage o

. : 19¢ A7

QcToss G wesiskance 9 B) occuns . s Tedwes the voltage aopss !
| 0

the armafioe A speed :
peed fs direcly propsitioma) 4y the Vol
amrmtune ~fhe Sfccd veduteS , The ;?m menk— § 560(001‘;6"6?(;6% e

s entive curyent-passes “Mhrough e, o
. ¥ ) There 1S large
avmatwne Ceorgent f’hama‘n‘gf?c& Wwith chenge zCQPanCwersﬁﬂ e pecd-

K ﬁplfcd VOl{uﬂe Conbyol Gc?g"rcymr T
Gn this method | a Seses IHO[Z))"ZSCI[I"ch/ - t
ba -the Volfaqe obtained b('f a Sevies genc'mfov : ' Ce

S, Ry -
as shown in “ﬁa P 6 -~ variable {
TThe Generahr 9. Jriven % Q SeTREE o vollage &
The Vol e [
moveT- “The Vollage obtained~yym . spaEl I Ay
¢ conholled lyaa-h‘eld Averty 78&"?/'&17 - r |

—

connecled  acyss- sedses feid winding ot The gencrahr.

As &a otd),'lhcc Fluy c/\wy( Is achieved ,@°vez the 1m1'a6./g Vol- e
ab-he qu,ut—kwmmal& bue to The change f'pe

‘ ; s Scpply voltage, -
yarioust Speeds of The L Seafes molat aap be cbla “f’ll"y oltage, ~he
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.-70 ahe ~everse divection.

l": : — —

ward - Leonard Speed Control method ;-

i

Both the methods mentoned ahbove have certain disadvan} 5

These can he eliminakd T he  ward- leonard method of speed iy fyyl
Qs 8i’vcn in -6’&7. |

The qymtwe of “he main molor, “the speed of which s ko be

.(‘OﬂETOUt’d 7s jfe(/ de"'recl‘ﬂ from a. D aeneralor which C/'n‘l/c'f) bd a

prime nho:zr dven at-constant Speed. The prime mover may bea D¢,
or -At mo T Tthe teld oF-the .mafn moky MM §s permanent connecfm’?
to the DC Suﬁ*a “The oubput of “he aeqcmfor Ps dfrecly #d b the matn |
motor. “the qenerator cupput-tan be vavied ~from 2ero to'ts vakd value
bd Va‘wa«“na fs Freld curvent Tthrough The  poknkial divider ARC. The |
direction of-the cunent %mc%?l)‘fht’ aenmhfr feld can be changed o |
divection “hus vaaging “he mals mofer geed from gevo toTts Saked
Speed. Bd veversing The drrection oF the (?encm/ar field current @mfaqs;
o e Poltnﬁ'a(’ drvider e Speed oFThe metsr  can be vasied +rom ks

lue n one direcbon o the Same maximum \alue |

maximam aded va |

Thyee point Staattrs—
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Sl Y,{il‘.lb\ap,lb |
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N leve ¥ 'm'mdu!n;\ h
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The Talernal whing diagram of a slavkey 95 shown M fig .|
“the 3Hevminals of “he Shuating box oxe marked L, F and A. ong line |
‘& divectty conneckd b one qumakwr derminal and one freld termingls |
%w;ﬁch ane tied ethe - The ofther line 7s connecltd b pinF L' which ’
-kulther conneckd fo e s/a-'rb"n? avm Sk, ”rhwu(7/) over load veleaserns |
1 ao stast the molor, the main Suilehfs ok closed and the I
iigknﬁ‘n ann 95 slewly moved fp “the Tght. A< Ccon as hemmakes |

!(‘ nlack wiHh shud-no. 4. The field civeuibis dfn’zﬂ(y connecttd across |
» ’
1i-thc line ardathe Same bime —full staibin vestdance B Ts placed '3037&(:

;wftﬁﬂf coynatunie. The Stanting  current chawn 5(7 e amahoe =
| é/{m - s the anm Is funthey moved, The Shating vesisiance Is gradaty
\

;'

| putout and the com ~eaches 'rtlm‘/’n(‘] posikion . “then aJl resistance Ts
i

| cutout. “The anm moves ovey  vVariouws shudt againt a shon7 Spyi

| which -tends ky ~estove T fo OFF pos?h‘orj. A sott-fron plece p! 0975 ®
| atlached to —the aam which s o ~full ON' posikion s attackd and
|

i helfl an Cleckhhomagnet €nex ssed 'b<7 e shunl currents Y- fs Knaw)i

L as No- volIAGE release or Hold ton ! coil
Asdhe arm s moved rom stud no.1&lask stud. The

Hield cunent has fo travel batk ~Thvot h ~the peation oflfe S/-a’rh'r)g
!Tes?.sianc:f kas te ~trovel ~that has beeo Cu[put* of-the favma‘}w)e |
Frewits Shis esalts in stight decaease of Shunt— Current This de/f’ch

Can be - oveicome bd wiing a brast anc Connected o Stud not “The
deld coveuit T (omplf/fc/ ‘Thvouah' “this @i 30'71)af'~/7'e/o’ current-
does nok pass ‘flnouab “the Shating 7vesistance.

told onl cotl (NVR)i—

- —uTthuan'OO ol this ¢ofl s to hold The sHmHna Q) (SR)
0 ~full vunning pesifion- Bub fn case oF discomnection of Supply or
break on-field circust s de- fne“r(?fsed and veleases Toe anmy usfieh
b puled bk by The s,nfna fo the “afF’ positicn.

ovey (oad Keleaie(0LR) i~

|

|

|

|

[

i
A

TThe overload elease sonsisks oF an eletlromagnel aaneckd
in the Supp‘ﬂ line . OF ~the mokor becomes  averloaded  teyond a

l(‘m‘lnfn PTedanmr'ned value, Thea M fs [kd and shoyF etreadts
~the rlfchoma@"f“- fene “theaom 15 veleased and ye kumns ho'opr
; pas?l—u'on- |
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o The basic ditference between ~thyee poiol- and Hou point-skawter ‘
s “the cannectian  oF NIVC. n —fhye, poiot, Nve s i seaies with e

Feld w?ndf_na while Po foun point shavkr . yve Ts C'O'mc‘fllff/?oc/c’pcr)dcn

acyoss The Sugp %7‘3“3"’ The ~focoithy ~Yerminal called ‘W fy  addition ‘%
to the “U', F and A" o, ‘ |

~ Hlence ang change $n e Feld curent doas noF aPtict he i
performance of “the NIVC. Thus T 75 ensured That NVC . always produce.
a -Prce which s enough 1o hold he handle % “pPun’ posilion, ns/‘l(
.—fmce oof- “the ‘S/nm ‘ ,wacJeYallo fhe Oferrahr)(? cooditions Stich 66 Sant- :
fs b.aﬂ Jus kg‘ “thowgh NVC with “the help of fired seststance brnited)
i Severs  withhe NUC usfna fouith: poinl- ‘M as ghewn ;n;_/g’(,?_-l |
| Compaaision . Behween 3-point~ and Y~ pofnf- sharky 1o

5N 3-pointStavker 4~ poinkskayfer .
4. This slavker %5 used for 0 | Ths fs wsed foy p¢ Corpound
Shunt molor molor.

2. | Tevminals exiskHfor shunl- | TeomPnale exfkfor shunk
Liold Oﬂlﬂ and Sedjes ‘-ﬁ‘@lc{, alzo.

3| NV ol i Shork civewtled | NV CS Ts dive Conn&z((fh;f
"ﬁmuﬁb am au'x‘.’lfcna maﬂne}- Supp%/‘fh’muah“hz?/) vesistance.

Y. | 3-pdnt exists ~for main, shunt| 4-paint exists for ma?n,gl,un};

and armatwie. . Serierand armahue.
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¥;"Tc=5}13><7 of D.¢ molors -
; The fff:"rirnc&/ ct a d.c metor fs (7/’#‘0 ’)‘7

’ FfA(fmCé/ - Mt - pocwer fnr}il_[..__ ,OE?{S
RO TR powe’y Hput- |

aviouwk  lpsses ’QKIO(? p[a((- f}) a d.c molor and (’f/}bcq(i

|
f
| Can be caleulated b (‘a“n(v]v?na out ‘16&/7':‘)? ob-c.c mekors. ~theqre o

;d.’ffc’renk methods of Heskingd.c: molors ~rhese methods cope 13700[{%7
| clasgtied as:
| 9 Divect method of Hesting.

: i) Tadivect methed of “{t“shc'q?.
Now Llet us Sfuc/%/ direct method of ‘lf’sh'ng d.c mohors.

r
!
/#? Ditect Method _gl-{csbng;~
f Sn this method the d.c motor which is R be k"fd"“a(/m%g
leaded and Tnput-and culput core measuzed. e cftier <05 s gf'vm ’Ja-;
, &

l
?' £l I'cnca = output | | ‘
0'
|

ffn LL[’
Generally this methed o cmployed fo small - molors. The molay § |

|

f loaded ba means of- abyake applied to the wakey zeoled pa/lea(.
"' “the  main chawhack of his mefhod s that “he aceavaey i
Idefeymining the mechanical powey oulful” of-"the molor 7 [f,,,';'lfc-{,ﬂ,[f,mk !
)‘iHs ditbicedt-to provide ~Puil toad -for The la-noe (QPQC;}V iy <(7
K Tndivect Method of Qed?:ﬁ;— |
Gn these methods @ ~the mokor. is not- loaded Hm:_d(# but The ‘
| losses and t‘ﬁ'f“f'“ci af= ditferent loads @an be esHmaled out of A | "
| dtterent-metheds  available fyr ot Pdic b or ihe |
I i . ngo MotoYS, Swinbuyne’s fesk
imd Hopkinson's Hestane commonly yled ¢, prackice o Shunt~ ’
| since Seaits moborS  can nok be  Stayked without laqd ‘Mc‘ﬁo !ocrd,/:'&Fm
nnol be pevformed on dic Sevies mokoys. ’ 2
| Losses in 0 Di¢ Maghine -

“The variows losser Fna. d-C machine whethey itis a moloy ora

aencrafaf ae clastibied fn b three 370@5 Qi

L. copper losses
& Jyon Or cove losses
3. Mechanical losser.
) caper losesi—
The  copper |08 aoe The [nsser -"ak:'rg place due fotecunenr
r luw‘r’na ina w‘?ndflg- Gherve ane bas cally w0 wfndha;( in a dit mackine]

nmahql anmatuwye uﬁnf/"f)g and e Il @M‘r{?. “The Coppex lasses ade
| S Uit IL, poges [8/ap
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pwr,m‘honal o the S(}um)e of “the (“cm('ql ‘llommg MWIJ/) /I,("r

wmdmas Thut“the  vaaiows Copped lossex can he given ;,(/

E/\r'vmafw)f‘ (‘op[m lOS\ = '/(1 rgj

where By o a‘]mqfli?lf' upm(/m;/ wsiskanee
t il 1
{

Jo = mrmlwr f'um’”*"

‘ S}\uﬁ)f‘ hcld (‘Oﬂ)c) ’O?S TSf) (’QU

Rty = shuof rﬂ‘l(‘, wm(/m(y Tesiskance
fsh .

shunt /‘wld ('unml

where

wheve Pee = Sevieh ./;e{({ wmn’m{] 181shnce

) nge = Scmc& v‘;eld (‘u‘Y’I(’n[‘
.9:.@ or core

—

logses .—
—me—

These  losser.ane aleg zalled maaneh“c [bsses s “These [0s8¢s Foelude
lkc/sh:res?s los¢ and &'Hf/ curyenk losses

[b(ysk’resfs los} = ’ZBmC" v mt&s_,J

Whete = skinmeks bisk'rfsf’s ro- cthicienk.
* V= Velume of core in m3
N =‘—f'rz°‘f;uc=nc€7 of- mayneﬁ’( reversals
| [Ea'a'ac current— losy < A ;@
’ |
wheye

= consfant

b = Hebness of- z»'ac’) loanahon
V= volume of core.

-f = H7¢q uenv of- maﬁnd’( reverall,
Mechanical - [ossers— .

. Tthese lostes consist- of- “hickion and windage lostes, TThe
o

netic and mechanical  Jostes age lled S}ma losses. For The shunk
compound d.c “machines ihere deid current, s constank;
ietd copper losses ane alio , constant

Thus ~for o d.¢ maching,

Tkl 1083es = copshant— 108368 + ariable losses.
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I E!Fuc‘:mca aFa D.C Mad;mm "‘

por a_ d-¢c machine ,its overall C:’ﬁc:mc‘y rs given 6¢
o/arl = (\Ofal Oaﬁruj
| :otaf ,nl)ul’

X100

Let- Put = total autpu! Ba machine,
B = 'rotal“i‘npaf I ma chine
Pre, =+ variable [esses”
P = Constant fOSSfVS "
"”)C() Conpynd) O !

cﬁ’l:. Pou,f:' x[’oc\:“-\ P(.Lf—
F Bup- -t losses
RN
APs = X100,
+fi. ,\\f [ {
condlition —:%Y Ma'lfm,um c“FFlCleﬂ ' |
I case oP d.c aencmfof e oubput— 7s a,ven b&:
fout = V-
Py = Vaniable losses = ;ra"@L =740,
=7 [ﬂeﬁlab"}? shunt 'ﬁ‘eldmm’ng
o_/.rl : vT X'm _. 1
The cFficiendy 15 marimum,; whepy LA
-Accordm‘a ko Ma'xlm(l m:m'ma'ﬂforem, . _ A
[, + :ua+ P. ] €
Ka _ 'P/' A
v V?”
) (_‘ 61 — P. =0
8 = B= =P
Thut for “the maximum EPFICICI’)% The ('Md,hm 75

X100

VQTTQb[C’. lostes = consfant /osxeq

leb Ut Shudy pow ~the \)qrioux methods o Heating Te d.c
motors ~trom—the lostes and c’,ﬁf-ic;cngy polnt of View.
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