gt > ALTER NRTORL

T drio ducdion 1m0 Eﬁnqhnﬂnmi Genertatort -
{W-. P e ey, — r— = o iy e

Trdriodut Hon ;-
cle et — mechoanical wqqﬁ
]

nehrenowny  ma Chiney onls
L et 0 h&ﬁﬂa e DF eneriyyd

fonvertds ound involvel e
betD an  gecdiico! and mechanica) Sytiem.

+ Ghese. machiney ane colled synchrondul machiney leeoaugg

%E;d opertate. of ConSton SF?P—L“ & tontrant frequary
oy tndort gteady stode  (rnadftOn g,

« The prumany gquaniHel involyed ¢n dhe mechanical

sﬁ,ﬁﬂ_m ane Atorgtio ard Speed.
« Tho ::mnjbﬂugi Quantfaties wouth e,let:métﬂi fustam  are
voltoge £ Curtriendt rt@ﬂqu_cjriui"::f- . al Chopn in figuree,

iy HMeClhant tﬂ'—f
.EE (SR

L]
2t

Block dia griam dort elethte - ™ echonial
E‘h'ﬂn‘a'd ConweEnSinn

o Modort ocHern wmeculi when dhe eleditcol .';*ﬁsﬂrm Causeie ¢
a cwrrnent il 4o Had %ﬂma‘q Mo tondutdtort ¢ dwat

ang pleced n mognedi ¢ fueld.

* i fonce ¢ pricduced on gath condutder Co, Hhad (E ke
(enducdant are located ana Stucdure® Hhat (0 fee
o nnrbu:t'g an Qg epte~ Hﬂ%\@q_l‘g‘_ "‘rﬂ“‘!.r""‘ﬁ “'T'”nn.m:ﬂ
hich e maniesd b galk at on o gulou(

. Tt
;r l'rﬂ-itl f.l..'t'b! i
i




The develop ment of s mador a thon -the F‘E“a":-lu-:-__:
conducions it dhrtough he magnetie 41%3::. thartg U
by tandert goc an’ olechted modive 'Jormta ‘e’ liph
‘e r‘LQCL"H a reackon Vo laje analoguel 4o 4he
induced 4o ke tnduced emf in the primorty oF a
Hand 4ot mere,

pote  that dhe f_raup]fﬂa deld it inwolved in o0talkcher
e Etﬂt:iﬂﬂmﬂanq_-}iﬂ_ doriqtie F ag well a? Hhe apacdis,
induted em, ‘o7,

The revenSo preteCC 4aket ploeg here he reotafing
membert 4o ' wodort’ (e it ey by © priime  Mavert,

e The inducod uDH&EE. 0! 4o appeart olrtell +he adm adung

© The most rotoding  machin oL

wiﬁd*‘nﬁ Hermin all,
The Carriend "j’ i made o Hlaw ) d@[ium{ng
elactricol power o dhe  Inad.

e Aflow ofF s curdgent thtoudly  the anmoatune
totiduetare ¢ tndenack width Ahe o gnetic Held -t

Prie duce  a rea alion dorque QPFIE.EHH. $e opplied Horgue
@ﬂ[%inadm‘ﬁa from twe prime mtver,
Tk & emphacized Jhat Jdke Choutotdern of 4hic

mMo-tart -
aunencd'gn: acHon <& i @lafionthip caith e Cotpling
Mmagnedic AiRld fhat & produced 10 dne aiq Jap hm-“frﬂ

the malon R the Ctatert ef g Ma Chinag,

.'std ndaBonout maq eline.

@ ¥ g (=] Eﬂ.FﬂElQ oF DPE'_F[EL’-H"% At hedd, melon | agp,qn_cx_lﬁ-'!'.




Todro dutdon 40 alden nyoter o

i aa Tl antil o SR I o P OIS

5 BN B %manﬂd'iﬂa ma ching . £S5 called an
pitennatornr on P qen ert adDrt,

- @ ¥ wied 40 qonerate | alterpating emdf i
otondante with Jha -medmt_j'g lawat  ofF
gletine Mmagnedic induction,

Jikhen &Vert a condutdert 3 pedaded ina madnedt Fluy,
fhen oF tutl the magnete |inet of fonce, & an ewmd.
et inducaed wn 4.

= The Lﬂmk_ima prin ciple  OF on aldernodon 8 Ahe fame
at that at a4 0.0 . Genortoton.

= AN afldornoatont roquinet o mognoie foy con duedon;
and dbhe mechani Lol povaart et ?[Qn;.ﬂm-;na Ahe et

= The o aEﬁmerad EE’I the altesinadert 3 obtained
*P"“E”“"“‘aj" Slip~ ttings  or directly o «fhe Hator
h—"i“diﬁfﬁi, dﬂf@.ﬂ&fna, on the ddpe of  alternadort vied,

-%&enp_nuﬂa dhe Held ofF an alennaton < extided sign

A DC Generiodeon | which i€ mpunded on 4he alernator’;
Shakt. Hente an alternoded g

Sﬂfrcm:u:!a_'la exgideq o0 ertad et

odtn Knson g

Clatsification of F’:Hﬂnﬂm e

. e e SRR L At
* On 4he basic OF prima MOV

< Wafort durbine altonnaten
= Heam dqurbine oldect natorn

= Ol engine  alernador .
¢ On tha bagie af phata
> sfnﬂ{q phase  aldern nator
7 Thnee phate aldennodon,



* On dhe bocie OF rodor -
-3 Ra—m:l"*nﬂ ortmoture  altertnod od
~3 Rm*’rcmiﬁ‘-ﬁ field.

‘[‘uaru o altennoateort .-

mn-....nrv'\.‘ [T ™ s

On +he bostis op prime mMoven -
@ Water duribire oltennatod &-

> @n +h's alennaten, the netort g netaded with the
fonce oF wadar,

? The waterr & tdored N the feem ot A tmall fake
!m{! mﬁﬁ% a ‘nmrtﬂﬂtlaﬂ. on o, ruver ~art canal,

= Then o waden ~4all o Pnndut_ﬂ_fi with the ganed
watert |, whith rotates -phe dunbing &  whith n
dunn  motadet  dhe  rmodor

- The  Spead of 4hit altertnadon it [ow :.i.uq_—xta mLd
Watert speed , & Hhuy do  Obtain  the regedned
frduentt ; the numben of poles in s Lo Kept
PGTE . e



& STE.'E “fuartkine Mierd nateo -

> The doriee pasdited by Gteom & greater hon dhay
prtodicod ‘n'& taod et

— the steam C‘lf@.r": l.’ll’lr'Ei . St eam "‘EF‘HE""IE ang <o

engine opertadel He alermateor.
- The EPE*EA aF Ak oo nder \‘g 'l,-h:(dlm

- A 2-pole allertnodert can %Qnerﬁa_-!{; -’In.EEi;--Enta Of
at abh Le™.

R o |
-y Er‘I AHart ELh'JI':'.ﬂﬁ::L'h‘E.ﬁ \ H o oo ek r{ﬁ*l[':l_"l,"c'?_d ba L& digg Ll
ort petrel operodted enqine. gince the Syetom ¢ expentive,

5 ¢ .':

'-I'Hil_nf-'-l -i'-ﬂ:'nrl'.i:l_, R L freed -[‘q:.ﬁ:_ Mach pu_drﬂgEE -I..-.,‘-'l--.-l:!rt{'_ u_:.;_-['f'r;nm

Ot Steamn Fl‘dr@_ el demmotor g

de not St mrt far 'Z'F'T@"L?wmr??-
partpotog ]

On the kastt OF phate «-

L Et"male Prave aldermadter -
Ty

L Ee b T e T i T N

= B Swall aldertoatort uwited 0 Gononoede e emd Lpes D0

Vo e, _[ﬁnlralq—l- & Ffam  porpatop |, € U‘;w:nl‘-a g;n:arq

Phace fitfh:-.
® fMhree phage alternotor -
O ey [ e i M= ™ e

- Th's aMorraten Coan ganeriade 650 4o GROD VMo lH o
EMEN Moo,

Tt i tged font lgnd & fan Al ol ot Lot poLa  Er
fanpesel.

Rﬂri'n:i*'ﬂ% Armature  old @nmaton » -
S ataatas

O P T R e e e =
2k 18 seilont 4o o genenadon in conSHruckion . T
f:ljmpluﬂ; slip-mind! In place ofF Cpmm ut odor,
= The poles are kKept SHation an

. B g anmotang
flotater het™ ha polec .




2 Slip - reings.

The em4f & dhioined Jhraough the
lows  Otat Peat COpey

Thit alten nator , tfeally hay a
Rﬁ&{fnﬁ. fieMd  alterinadoer 4 -
mas

RS R T e a B e B O s
= On dhic aldeqnoton , +he modorl condoumt tho m-’.njr_
poles  while Jhe admaturte it Keopt ._E—|-C!'_f1'1'ﬂf‘|l:'1r-2}
Hened o tan oy qdk o lﬂ'*‘al"l spaad

"o Renteqel of ruladig fied altsrnade:-

5 RﬂJrujf‘n%_ dteld se Comp arf ad v (v 1;3% ey -L.-“J'F?i"?L--.--'

henee o4  can runy ad A w*ﬂh tpead .,
=2 Moo clep W of o cunnend Ea_PﬂE-i""aL e S
Jor field eXeitadton el Cuwt.
Hi'ﬁhﬁzn \J{:l'.-i-ﬂaﬁ*; oy Lo %qrnﬂ_nuifad BEGRIAUR - OF |ain)
Speed of e rendo |
T 2+ eatient 4o intulate anmadur e ceile RGN o ton

a4 high veldage , becauie dhece ane placed
e ot adfor pofg oy

-3

g i

2@k dhe armatune & kepd Rotodng  fher, -fhe gh
inttdadcon  af arfmatude  Colls raill make |;-:.¢_11KE,
Haente | o+ will rot ko alble 46 rivlate a4 o ’”'"3!" Speed

2 The ardmatune minc:lina placed in Star ot dojta

System, Coan cfir:e-ﬂlg re tonneeted 4o dho  diedied bosie
Cablec.

A CRR9eE OF_polphase alfennaden -
X R e
s F’mﬁ phaye Alder nadees ane gtmall in gloe =

cronomitol  n Compartisi®n 4g o single plo s
altennaton S, having +4he game Ot purt | Vo 14age

R freguency.




R ——

> B palmd.;:hacq aldennatert has o conttant O 0t
peacdion | while o Crle plhate aldernated hat a
pu\i&jt‘ﬁc& anmadun 2 paackon o oundort balan ced

[[:-ﬂcl Lond C-E By,
= poly Phate dHan ¢rission (ines tequind |4 Coppan,

N COMIAINeN o .EJF.E]{Q phato drontmistien Lliney
= The output power of a f'f'!.:jrhﬂtﬁ altern nater o
e e e U P R R e

= A Polg —Phase alten naten Ml o groaten Q*f-f-#'f:ii‘_'r-.':l
o L oMPAN Giel 4o o q""‘frlq PHOte  abt er myedbrr.,

B

Dibtorance  boi™ ¢ gononaton £ altennator .

e S
—

7 dn tae ok o ¢ Gerertaclsd | ket m“ﬂ “The nature of

the 1f‘¢.’.|‘-lf—'5‘_ﬂ emL n ke vy aclt g Condutores g
O ELH"F.H"‘\ﬂ"f‘Eﬁﬂ (ﬁ.q_) 4"{{*“3*

= E’?j ‘-'—-':';n('] Commudadar: & hetu sh HQ.'F.EMH{('?' L tenvonded

4o D¢ A made nLuELt'I'anIQ 40 e exdenral CKT.

2 OF  Commutaltar o remowed  Jfrom o De qanertado
“—f_‘h:i Wwduted omf e Collected eyt -{h{}{‘t‘nﬂ_m oF  altp
ﬂ"‘”ai B obriwgket -fram an ourodeee r:l:rlf@;"_irl!ﬂ St eido
40 +he  exienm) CarfCeeid , +h@ matune ok tatly emd4
will Lo D_’r'f"énnq;}n'nfa I:‘HE:’].

= Suth o maching ot set  Csoe edaten freovCddng an i
emnf Jo ba 4he exdertnal Cirttwit it ou g o
an alien naton.,

B Crener cutern EL*—FF"H&% ary Wnﬁﬂilna- AN R EI
Krown as altemmadon o Ac Janareotre




PRINCTPLE OF OPERATTION OF ALTERNAT®

= e, f"-_-l-'_r."'r'-'.-_
1_.-.._..i--...--- e . e £

Gﬁ’ Hml{iﬁﬁ Prineiple oF Sgnchrengu g Jenertateor o

= The alterinateng wwonk 80 dhe pPrivaciple
fﬂﬂ%h{y{t.’ﬂ erduld{ e .

7 bhlhen  dhere (3 o nelativg medart betuweon Thd  Conduch,

oand Ame flur | qmy RA induted (n 4he  conducton
= The DL GRreq aders @l30 wonrk pA 4ha QMR preinp ).
> The only differency ¢4 Pracical altennatert ang a
d.C. dereratore 20 ot (M ary oltentnadon ++he Lo nduact
Qrlg s-l—u:!*mnaﬁ&!« and field ic rup+{:uh""lg_;
7 (ontiden o gelative medery o ¢ a sihﬁkq condu cdon

tender, dhe MRFreHC fleld produced by the
Had o &er:Hﬁﬁunﬁ Poles,

T The magmedc axic o
feeld g bart ¢l

oF gl Chite

the, oo poler  prtvducgd hr.Lf'

SO dofted i ding 4“.1‘3&@.
velo|
\ Pnhﬁn_{l'ti Fuix
(o | 4 | |
L | | - fla
! ‘E?é}\ Vs Velog direy
|2 ™ &
3? [ iﬂ%ﬂ COrAL pgry ! '
R Ay v
el
l f 5 ] == ,.b uEIﬂCE"'H
' Pert pondiculary

[‘ﬁﬂm Pale ﬂiﬁﬁﬁﬂj‘nrﬂ O Flux

et tondutdor Ston-e ff«:nr-j-&h‘na, Lo posiHon 1.
— The endine Uﬁfﬂf-‘.i**a PR ent it pauralle) 46
the Hux Wnes. Heneco harte (¢ oy € Wiy

Lne bﬁ Condu cfart,




T

> The 2B @t fhis inBlont M pans and hente tnducg 4
d:
emt indhe  Condutter iy alty Zane.

| 5 The tonductort maovey g m potidon 1 owordy
- The u‘Q'It::ﬂ_i—tg

tompanont boctamaet Perfendd culan 4o i
Lok Linay R\

pEOperciianal 4o dhad |
fnduted dm 4y tonductor,

emt fntmeale oy dhe
towondy g

dree wvels e T empenent

€1 petben.
dicdall o 4, Hux UneS . Hente 4here eniet
MIGX LRI Cade oF 4he linet,
7 The  induced  emg

en the  Conduttor ic As tf MOxim
CHory thm‘)&u Hoom Q downrdy g

o the flux Stard dqcneah‘n?
and hente  inducod emd Ce MAgnitude e
St it d-?cﬂ@qain%,

7 B4 paSidion 3, AFain the entrg vele ::Ha, lemponends o
Panalel Ho 4he fux (inet

L in Mant ¢ndud
emd wn the conducdore ¢ 2 erp,
> e (gndutdor moves £t ;

~+ The pgSidion oF vl

-7 Fhe w'lnLHH (om ponent POt PR Latar o -flag Hux Lines
Aot rranmde g mQ_ﬂEfna

nythe!
T iee divte cHen af vqk:-{:fﬂrﬁ O ™Mp oren ﬁf,g OPpiide 4o
e diftecdon of e lo ‘LHH OMponongd  ex( sHn

durting R Mowement o dve Londucdor, fhtm posiden
ﬂ_ ki -5||

? the dnduted emd in dne

Con duetorn
dhe  eppotete  diqe Cion,

{r\mqﬂ te 'crl.l:_ﬂ' 0



= M potiton 4, ot achiavel mOXma 7 the  Opposite
H ‘ 1 " )

| divection, at the endina Velncity eMponent

| becomet panpendicee|art Ao Ahe Houx UWnel.

< The pogetlion 4 4o 1 induced emf detteare & rf:ir*u:LI[:ﬂIL

at posidon 4 , ogaln  botemey Zarn. Tt Cytle

fordinuel ot eeondu Mord rtotatel at+ o Cerdain Speg

P Tk mﬂani-luﬁﬂi ok ~the {nduced emd n&miﬂr’r the Hme

WE et an alten n-:d*t'na, nodurie of ~+the  indured €m.s
At thewn {0 e qtf,}. Thit 1§ e mnﬂ’ifﬁar Prting ply
0F an aldedmpd ol

a BMf

T - t"-""l‘f‘

|

— |
1 tytle 280°
Eloetit ea)

(F'IHEH nn:Fﬁ? nafesree of 4he  tnduced qm-F)
Trirtoducdion 4o aldermadton

- pn Ac gunqrrcd‘fnaa Machine , e called an akernader o
AL Jenanatart,

== 05 it wied Jp ﬂqnxanﬂiﬂ :J_F'{ﬂnmﬁng emd (A ceondomid
: magnoi
thdu cHan., ¢

7 When event o (ndulto . €S ttataded i o magaeti ¢

Hlust | then & cudt +he magnetic liney oF foreq



M ]
and an emd it dndueed i ik,

o THE mbﬂl{fﬁa prantiple of an alfennater ¢ 4he tame
at Ahat of a D0 enernador,

- AN olertnator requine! OU MAGNRHC Flux | Condutlor
and the mechanical powan Jor yﬁ@ﬂaﬂfna the am.t

- dhe @M+ eneraded o4 the  ofteriraden iy Obdaingd
iteugh %'L‘F'—ﬂ_fﬁ‘a! ot dineetly  drem Ahe Stator
h‘?iﬁdiﬂai, CIQPEFJEnﬁ oh Fhe -'r!ﬂcpg oF altertnodore wiey,

=3 {‘slcmErt@MH the Held pE an aldonnatorn (€ extited woidh o
P Generfaden, tohith & moundQd 60 e  aldarngder’

Snokt. Heneg an oHernadern &5 Aoy known g a
g}gplna_+ql(3 €xcited  Qenaraten,

T w™ P g e *

Clasgificakon o Alderr nator «-

[ M s

OF On he bawe o Pricrna menr 2

W toatern +urthine altertnator
W) Steam Juribine aldennodarn

Wiy Ol E‘ﬂa{ng alterandor
@ Oy Ahg boweie of Phg_lq_ e
W) S‘t'ﬁalia phoge aldennodog
) Thaee phase alden n aden

@ Ondhe bosts OF rodon s~

) R¢+.;3;Hn§ anmodune aleqynadort,
i) P\u-'}ﬁﬂt"na dic\d.




Frequenty of Trduted EME -

= s
Ty e Enas
7-L 3
P = Numbon oF polel
np= Speed OF rodort 0 R Py,

F: FHquu.-:_rntH af  othe inducad emd,
I From e dis Cutlion , @ con Wie

I ;
| M oOnemechaniCe] Reyolution ar Retor

[

O tyele oF omf olReds Cirty
® Thuy dore orde fra Cyelet  par reeve lution,

@ At spaed inNR.P.M Cin one second , (redort wotl]
Completed [Myp) revoludion,

fudt
f‘lzjt:lqs Jiep, = PrLEq-,.ua_ntH- QF}

E = Q‘m'lum'bﬂ_n o mﬂu:lq frtcr'am'lw’rfﬂf‘:b) % Lmumhéﬂ oF
ey uton f LQ{;)

i o P g
e Ay & 0
|:- - - _FN
F o He ((eyclos [eac.)

e So Hwene exiftc a Fired relatonghip  bodn 2
quantdties | the numbon pf Petec (e,
o The gpeed OF 4he reodort my A

P, & o+ fue -
o an  tnducod e cals

emd in Hy ,



I
Synchasnous Speed (M)
" the abovae OXprte tionm | O i< clean hat Jorn Sdixel
7 in:-:aﬂ ok poley, aldernnmator hay 40 he wedated T
pariticularn Spead o keep dho frequeney of -the qererafe
emd fenttandt ot ke reqained  yvalue .

Such o Spegd
s called Sgnthrionous Speed of dhe altertn adan

dghﬂﬂﬂ.d 0.8 Ne.

S0, ——
| Mo - 120OF
P
Where |

= Required -fﬁi’!q.r‘“'“@“?“:,‘
P> No oF poles

- The .{mqruanc? oF an aldetnading em4 ¢ Standard
equal 4o B0 Ho To Jet &0 Hz.

2 The different  pumbor oF eolet , altertnater mugd be

dritven @t diffenendt Speeds  called SYnehrionous ¢ pegd,

2 The —fﬂllmwiﬁa +able 3IUE“J A Valuet af e

Sgnchronous  Speadt fort Ane aldennadors hﬁuena
differient numben  of poles.

- -

Mumben oF poler (p) & 4 | 3 a

| |
! SYnchrtorout Specd Nt -

| :
| |3000 1660 | 35p | se0 | Q50
' el L pary . ' | | .

7 The minimam  numbon ot foles fon an alternaton tan
be <we hente PO (Mieany oz

GJ'IJ.E_ oE ibih{'-_lﬁ,rfl-ﬁ[ILI! tpaad
s poleéble  fie. Jam -?ﬂﬂq,umta of &0 He < 3600 e,




2 The

Congtructkion of altemnador

e ™ e, B g "

ConsStruclian € clats' ficotion of Aldennodor

electti'cal machine | cohich genertotes aHen nec'y

turfient 8 lhence Wwitege  ©8 knewn e aldertnador MH&
3@:’1&11&:#':1-1'_ mr apngqa:lﬂm ‘

e Bllewing are 4he wajon. pacds BF an Qlten naty,
Staton frame

Stadont  Cor Q

BN chrionou e

Stator ot orlmoctustg
Ltaton bjﬁﬁﬁﬂ

MagneXre polet & Hel windin

SLEP rt:inag a&f'r‘l‘ilfi '3(‘.]'!4-?!?:
Briush & RBuuigh I \d ery

Sptden

Ex Citen

Shabt and 't:*zftn?hag

Rﬁ+ﬂq

= . Stafert frame
e g ’

ﬁj’/""’:;ﬁﬁ%L_ ctaton ‘m-q

/ e - ~Coge W indirg

ol

oo lafe bory
\ ﬁ?[ — ExIS}am
e L L

T Brrw clhey
_ | - F[I-Lr_.”.

L A\ W
; A I'u—rLur‘ff”_ ~Staden

T
Q']I'D-Jﬂﬂ '1"5“”!:1".[1.'

[ ALTERN ATOR, y




SR

Quto Ebmf"“l'hﬁl'a Made i E-}a-l;t‘mmﬁa
Sield ™ogne4 SYttem 8 rm'mka.rtﬁ% ot mnaddurta

- Th 'L+:maq,=_ P generatertr (migrden f.c %qnmm}nnz) the
ammanaement €8 neverse

R anmmodtyne '1‘?5"'3 Tlrﬂ*fﬁ'”‘-ma
g Aeld ftetading,

= seall Be %qnﬁﬁtl‘*mi

o The advandaget eof Mcﬂt‘ﬂﬁcmxg_ Ormotune & 4hat e

the revolving  fie\d St qre Fvon ';QL_‘;:J__
- o d#l:’&‘f;u-!e.lht ¢ Q¥partdontad in Hng .
Armedurt @ exnde

—

EnEquLHWH “+he  Sladienn.
g Fert every  higiy Voltage. @.g- as g,
Al 30, con Vor mang,
= The owtpudt Ceartrt@n 4

MNale on $ho QArten ot
= Two g

/

tan be collected friom fixed ot

€ ont Statore 4y e lead.

tp - n:inai' Are. re quivted Lo the Supply ok D.c,

o the noten Kree Excﬁfna LuHHend {; s be

f:’f'“ﬂd at low voltage , therne it diFfcualdy in dntulading
2,

= The Qe b ugme

’:ﬁ“dfﬁaﬂ cany b
Frievens

e mone Gﬂ.&‘.l‘i‘d briated s
oy defon madien boin

Pricdu cod ba the
Mechanital strecceog SOT BP Al A refuM ae high Condes Juuge
Fortees .

> Rotoad "y eld mwﬂ:ﬂ-tﬂlla LUght & can run widn e gy,
Spaads .,

o Satod faame e -

¥

= T4 (€ 4he oud mo ot partt oF 4 mathine, T3 ¥t made of

et (men ort fatd el et toelded 24ep|
== T4 main Aunedion

Yo dthe epde el
PllOper  potidinn.

plates.
'S ot give dhe mechanical prsdualia,
"Coond 4o held e Cone in



g!reﬂf-‘“ = F
1 !
I-—-_ ﬁ'lmll
i cori ||
[ g - !
e P e S | S i I

"il" :
tevie lpreinadiont  pirt duCig
(Satort frame )
@ Sstaton (one -
= The Stoderr (ore ¢2 laminated Uke a 0.0 armodude

ot ,

7 The  laminadiont arte Adortmed of gpocial Mo et ditan

ot silicen  Steq) 'r{u.rina 2lmde

1o atcomm gdade M ot es e @
* The tohelp Sdrtuchurne

Friame
7 Since e

tE
af Chowe -th'aruﬂi?.-
field

e ldd

B0 4 ennQr
Candy Ctong,

oy O Btame o Chodor

perti ph erty

Metatey in -the Statore | So Hwed g

OF e fotadting  feld cutc e CerQ ofF Ahe Stateq

Cond Mu ow e

+He Staten core.

— G0 minimize Ahe eﬂég CLartet @n
¢ lormemoud ed

= The laminakons are stamped oud L

Fort  gmallerr mathire® ar ¢on

Mmachin®@l & insuladed frem gqel, ther  eotHh

m?Enﬁ-%g

=7 The ﬁﬂmpt‘“& alto howe

g nﬂdl.l’_'!_T \d@n“\tﬁ.{_ﬁ‘uq d.J--lf:—lfﬂ
€ FFicd and tbnﬂm-a.

-2 Slol  are Priovided an Ahe
e slodort coHe.

Iy ond  nuateg E{H:ﬂ Corrt@nt lnfted .y

eSees e Stado ot cone

Complete
Segmentc  for lartge
sJarni g,

whicl, npake

prieyide

axdal
s

Erwyart pertiph Qﬂ’{uj af



I

- Jhete Sl oF 3’"}‘&?@-9-
W open H4pe ot wide opon ..

= The ofen slotl oMo wied becaute e eotls can b Hfeam
toound £ intoladed pulont do b

Jving  leass expenditure ang
mindincd MRHhad

i plated 0 Hhe  3nde
e sa_ﬁﬂ-’?aﬁma

r

r >
L Wide — Gr-nrw‘}

T s dgpe of slodt odso facilitedeg  in rtemOval 5.
Teplacement of defackve (oilt. But 4hit #4pa oF clods
have ditadvantages of dighcibuding Hhe aive gap Fiwe
e branchet Ot 4ufs  which dende 4o prisduce

“—':H:'IEE. e the 2mt VIR

W) Semi-— cloted dypa 3 -

= Tha comi Cloted Hyee o Slo¥ ase beHere in<thit negpect
bud do not pomenit AW LlQ o farten LODWNA Ceill,




&) Totally cloted Ayea =-

7 Totally chted glody ore tarely el betatle of
| M tnerreaced winding Cott ede.

[V
: Ve
S
LR,

E £ LEE‘E&)

Staton Winding /Armatune.  coindt
=7 The  condu tdory plated

wrnectod ¢n o Part oy |
~> ‘Theo emd ¢

SR

ﬂg 2
Corme Sfobl & are
A fachior, Kngwr ai m?:-'ﬂi.»?l

A induted v T e tﬂuu.fra

N Stodar

) the  eoindy

made  pp insu ) ated COpPOn mrm

® Rodon -
T TRe moter S o rodadt
wied 4o houyo tae

-7 The field
Srrad)

nE'il pari+
maﬁﬁEH‘i
ex titation
DL Shunt gn tomp B nd
XG4t mpunded 0N 4he cam
7 The Ek{iHna Conrtren e

L Lgaall

aleemtniem toing

oF dhe altennatec, T mainy,
Poles & fived menim?,
4 prtovided fyem q

genenoden  known A1 an

€ Shat+ ap R abornaten,

|;|

Ao E.Up,rurwga & bruther,

Supplied o 0 Moo 'Jrhrmua,l.,
= The power nn!riﬂa Ok extiterr €0 oradiranmily 6.3 4o

1 0oF power rm_ﬂrra QF

Hhe  aldiermater.
— EC!.L'EC!

on ton Sreuliion | Rodonl ane clagyeied
in 4o oo 4‘3!’95 At follong,



s — e

Salio gy pale Aype (on) pra)e cdion fele o
Rotorg oo (tow Sfe0d | mor€ numbert of Polag
1rf'~'ﬂt[‘|u‘:~.n, ALLHHEHQE.}
T Mon salient pale Type  (ov) Lmedh
tglinderical Aype gien (hniggh gpead

{Hﬁmffﬁﬂ[} HE'“'I-:] r':l; o ﬂr P':'{HE'I,' JFEI.,R}‘-I
vik el )

ﬁtﬁga foden ;-

tn Jow 8 medinm - Speg o ernatoe,

- 3t polet anp made o tderl Jaminadions rive Hed
ToYhen R ona fixed 4o 4he repdere by 0 dove 4arl joiny

=2 The fole facel are Wivally  preevided  out,  slods
fort damper L-_‘-il"ld-fﬁa (gquanngl

O galtent Pole

~ 2% {3 eued

tage tanding ),

= The domber bart! ane thend —cinowided at bedh ond EE}.
Copper mtnag,

—~» Trase dampant are ted ¢n prievendin
Prioviag g.{.ﬂj—mma .hﬂqru.ﬂ_

fiedd watenin

huﬂﬁﬁa & o
N SYnehtoneug oy o

_ Conneeded  uing
— _.L-—'_

ks B ; ole
o (LGN |- Retoject ¢

e nented

i Ib.lr i (g tayfg
2o *

"E}-‘n-‘[tﬂ I'u:.ﬂ-ﬂ*‘- ==

(Salient le gre mor )



N

|| T The fied cellt ona placed on dhe pole - pleces o
Shown  in fGure and tonnected ¢n setiel.
TP The endt oF 4we Aield windingl are tennetied 4o q D, ¢
sewrte threugh Huo Slip ~ rirge,
> The Salient pole +-ape sdrtuctunte  hot 4he &liﬁwirﬁ
Stecio] Loaturnes,

ti:l They have In-—tag_ diamatort ond Short axial longth |
Wl The fole shoot

Non — Colient pole ot Smenth Lﬁ[fndﬂftﬂl '+'HPQ o

> ok ¢ wied in vqnaL high gpaed  aldernaont umailﬁ
drtiven by Steom Jdurbines ol called turho -

I EI T n M & . ] b
- Q;iﬂ Etr!ﬂ-il altgq P ‘#::Mﬁf R
".__-h:l_h} s i L ;"]T-I_ Ilr.)/ .
K\ \ *‘ijff’; e 4 rb o [ %‘"\
) - owa T ! - b & .
f \'\:.\K';I E:. i"rf'f G:Ir:}' ? e ]
i = ﬁﬁ” N
[_H_ o ; ] e ?&r-'fl'.l -’ilﬂ Ds
= --FP.. ) : —F A 4 o] '.I"*-...-I"-- i
f./ .!"} B 1) \ Lo OV

2 Pole (_Man - Saliony ml@} g il

- The nodort Gngiste OF o mooth  Sold  ferget Stee
tyylind ert havird a4 number oF Slode 0N oF  Outer
F@m‘[z'hqr[ﬁ fon ﬂ.ftﬁmmdﬂ:ﬂi’\a Liold miﬁﬂir‘? such

fofore  oana Hﬂ_i;‘ﬁﬁ o & llﬂ‘ o O-pole f\-:m 4 -Pole )
al4en nodertt  prunnin

T Ot 269 i, (on 5o whe)

1l -



P =i

5 The unslofted  pertdent  Prom pole daces as Shown g,
,-EE%UT“.EI

w (honenal wtew af an qrfﬂrﬁb'ild
 Shewn,

- Fhe NN~ Saliend pole
gpecial  featuno 5.

w Trey ane small diamedten and of von
(40 neduce Fmr’phﬁna Veloaity Y,

18 |ese mind&%ﬂ_ lesteg .

\) Hify Spedds ane okteined Ga. 3060 rpum (o (506 )

(&) BeHert n ‘i%ﬁﬂrrft Eﬂlﬂﬂﬁna and quiten 0 Operadien,
Siip ﬂfnﬂ.g . — |

= sually  hond doawn  copper 6 teed ot manu ht-kmé?f
W . |
SLp — rtin ae. |
= The drculont A ringg ane mounted en dhe same Shall |
arnd ¢ infuwlated Cpem Hhe Shokd.
~5 Sliprtin Q4 Faellitode dhe D supply 4o 4he FLeld wfn&ha
drrou gk brughet.

Briugh & Boueh bholden -

-5 Bruthol an€ made aF carhon K ane ploced OWRH he
Stip ringe . T* i1 a ttadiorary pont.

Emih I:H“ e dal Hads )

Hee Strtutture hag he rfmrwﬁg

‘a [ﬁn‘a axda| lﬂn&{-L.-

= Briug ard Bruth heldenl anme  ciadied o DL Qenanadens
thaprert | harea  holde qeod her  duo.

SPIDER 3-
— g4 18 ke hub ON ki thy rno.%nc_-if‘q poleg  arte fitigd and of

motnted  andhe  fhobt. T+ (8 made o clthon
cafy non Omt caSt steq|,




[ EXCTTE R -
= Tn alden nadort

Jl +he altennadon e
o Chiner,
|‘ ~— This g

',ll colled ay

ote

SHRET & BERRTNGS -

PostiHar, THic fupported

® DTFRERENCE

)

Ane fald mlﬁaina LS mu:u.%_l, eqMl nad
0 be exeited by a topormate ©.C.
naCe 3?{:11'[‘& EE_FU.HG_TQ%’ eXtited

fapply . Hencg g

achieved by Frtuufc[iﬁa A Small 0.C Zenenad.
On X utert mountd on fhe  fame

Shaft.

7 The ghof+ it made op cast cteel. T Main Fean cdion ¢
40 mald Ane rodor , slip ngL R excidert n PHOPer

in ‘awmaf.

— quanaiﬁa bapany the rmﬁma and posiHon ot Mha thapd

(horizondal er Verthioal ) boartingy
Ot Ay et Eﬂ_anina,s ane tgtad.

, wellen bann:‘ﬂﬁg

BedD golient pale & MNon- Saltent pole

Medonm -

saltent pole

i) Palet ame prdjected.

B) Mare Numbort oF pale ¢

g pric @t

i ) [nﬂ%g diaenetert (= 1om)) g
small axial lengtns ("‘”— Iy,

civ) wied JSort
Speed.

o and  raodiam

L) oo LL'I-':T"I-'EI rl_aﬁ tﬂi!‘i‘_i,

non Salitend (ol

LY Gut surdace i Mootk .
(relec are nof  Prejected ),

o) Teoo ot Fewrt polet  are
Friesan 4

LE) small dicmedor (& 1m) & tong
AXlal angth g (=2 lom),

) tsed o Hcah Speeds (Aurho)

(3600 npen st 1500 ripm only )

V) lege mtﬁda%q \netag,

Qiuq_ A0 20 ot Euwﬁﬁfﬁ),




R ﬁ

galient pole Non Sodient pole
rul) wﬂhﬁr{ Aanbingt are INLD) Sdeam AUnL{nqg LD
o prie derir@d. Pree 4AQrn ¢4

wit) fonpirituedion (€ ALEE Pl W) Congdructan o easy,

wi) ferfectly Nofealonced. |ty Perfettly lalanted.

(i) Al E':'-T’ 5 pFetendt on
bay™  Polef

) Flux & Nat wnifornm dug | 09 Flux ¢ LLanﬂm'|E‘ ditde beted,
+o  envherpalen 9P |

4] M airt —gap in bLon roleg.

Hdw.ﬁ-l-aa'li OF 54&&1‘%5:13 afdmoturg .-

* The -—Et;:-]'lgy—-.]iﬁ% one 4hg  vortioug ad‘fﬂn+m3ﬁ£ CF al dermade
hcwinﬁ 3+uﬁmnmna| Qe vkt €,

- T ¢ Eﬂli-‘d 40 ¢n twlod od E+ﬂ{fﬂiﬁaﬂa L;J?ml.‘na_,

- Stadon Lﬁndma w14 age. m:uh‘f‘ﬁ car be hermeated,

— T+ needs oty & Slip ctings 0N D.¢ qide,

- E{ﬁﬂqliiﬁa at bruthey ¢ mehﬂ]# avalded,

= Peridert mechanical balonced & eptained on Cladar
boendi mogy

= @ U eaty 6 nsulade slip — ringe  Wwhith are on Du¢,

= The rodert weight 0 lelt ompondd 4o Saten weignt.

» They heavy bmniﬂag ard Not ey od SNCQ Mod i
¥ gt mﬁfﬂh*-

7 CommudodOn O not present.

Aldertnaden parde along Weth Maderten| . -

< Table Tven below thewt He vadipus partt of
Altennoton R matondal wied Lo,



madetio] wsed

= s Colt imonery (ald Sigy,

g-l,-n._'#lbr'f,, CpriQ@ —F giligmn ";-'l.-ﬂﬂll a0 '::l"lﬂtl{- E"‘QQ-

: eicen SHoo|
Redore Cone

| @ Stodort R oot cinding Coppar
Vvartnich , papert 4.

: | ® Trsudoton —

||' Slip rtings — Hard drown Copper.
@ Brutheoy = Cartbon
®  thok+ —  Mild Shenl art cartbon gy
€nd  Coverg =  Foriged  venl,

—t —

4 Phose wiﬂ&fﬁa in AL Machine,

Cumn P @y Cwwn B e R T R

Frrt ot wree :.L:ufnd.'ng .-

Conduciors N e Sloh 0F armatr o | Stater Eniaes
weth ftheln end tonnection in o SPeciriad r——

o Qe .

- wmchﬁa ¢ ma{n!? Clatsiried ai %;

(@) cloted eoil miﬁdfrﬂ_
©) mpen  fpil mind;n:}f

(1) Cloged cotl mindfnfa ‘-

= T4 {2 odtD Colled DL arm et wrie L,_,Er,:-h‘n'i:]l, eobvere (0
4he tofl endd arp  cpnnecded %rrnu,gl,, dhe  Commucdabr
gegments o dortm) oo Cloted  oirt .

> The  end of the ol , affer torn ecting thgudh tha
tther Calls n dhe m_rma_}u”qj Finds o ol connedel
4o H4he lommence Men 4 end obhe 4 +e*ﬁ?

g



- TR
coct ot Shown  in ae fgurte

o

(Closed coil winding )
8 OfPem  Cotl m-.:\u‘nfﬂ-,;-

= @ ¢ olte colled f.0 gradon miﬁifﬁ%.

{ ANy AT ’-EEEGQ'E}.J [Yomen g yoesrniy

L | L
| | |
| - |

| Sta ina

(End)
((ofen il winding )

& :
':[].1;5_ QMME Cocl ,:LFA.EH mnhgﬁﬁlﬁj "[’hl'lﬂtl—ajﬁ Gt fole
e Stador | it dedminaded at and |pad,
Stantirg  end ot

Coil one kepd

Ry -Fra.

'@ Condu cdorr 2
__'_-—-—|_|

? Tha portt ofdhe  werie which o andert ), o Nftuenie
OF o mq%ﬁﬂ-{ﬂl Held g naspo nble don dhe i1 deg eod
M4 8 talled actve

lﬂ?hfa{rlr, Of e  Condu o

"J"‘I*E'_ tor dwtdent e rlﬁtqu' in Jdhe artmadun @ $leve,



TL‘.U'{T‘; -

= B tondultort ¢t one tledt b ey QﬂnﬁEtmgﬁ% o
Condugiort N ansdhere Slodt fortms o dunn, | Hay g
(amauCion o Mddade o durn, dhic tishown tn F‘?-

|
T Londusden (l‘x‘“— Corvdue-lo
r---""" 4 hlJl 2
b L] : i
s t
¢ &lot 4 Sled 8
| P
1 (Turn)
Cotl on Loinding qlemg__jjlr —

b ’Lan'a-’;h oF Q  woing f'ﬂiﬂ‘a, tndha  magnatd -f-t'Ef:? and {n
tohieh an emef (¢ fnduted e Colled an ottve Condulten,

— RE_*FEnmna 0 -ﬂ'g-, L Q find e  Awn aftHye Qﬁnduﬂ,{{,ﬂg
AB A D along with o4

end Cennecqant Congti-
Ut en il an Windin

elamend o +he.  artmatue

U.Jin:_-[fr\r.} 5 - ff'—/%ku fonne cHory.
5 v
i
ird ..
v 0
- = £
L .E 'E ._E'f_a
= 2| 3 T 2
o 5 | = < <
“«3 |8
2 -

7 3
Friond end = ﬁ [

& 1aat-FETR Tl | J

[{luﬂ. o mlrxdinﬁ ELEmr-,.£J



ST
P

-y qhe tetl may  (ensit oF a sngle ~ern Ol O Shey,
in below HIUL 3 ot mwld 4urng ot Shown.

iy o g 3 i
i '."". Yy o 'm'.\“‘-"—"— = =
A % -\.k:_.-'_._ o 1
| LR -_;::' i
| \ "-.d-_'_ ¥
.l Y e

> h g{nﬂlg TR eeil G wavndin
Conducdert pert pocl side,

> n ';"ﬂ fort example , eotlh il 84 hag F Condo cdorc

= The gruevp of conducineg tnﬂ:Jri-Lanﬂ a toil gide oF g
MUt dunn il 8 dted o gathert ik a +opl ot g
unitt and ¢ placad ¢n the armoturne Sladt.

2 Thene  orte oy MONY commudaten ban! oy fhe
O Wwinding  2lemen+.

g dement will hove 4

FMIEQI-I'

Trathive gides B ; ~ N
"'-"'--____-\. 5
Batk ord tonng than )
- ..‘\"
| |
' L'& Petive Clde
A
| ‘
1
| |
',
5 -
| i Jl‘ﬁ-’rll"a'f "I_I":ﬂ'..: o O Y R T T
[ Nps | & r

1 ':.:'r\'i' i --!"I vl

[ Mad+ Funn l:aiLJ



Aotve Sided -
5 Thece are the  fide wiht th
|I| are alio knewn 0 corl fidel
1. =3 The indutdfen aker place ::';nla

Cotl  while dhey meve i dhe  MOGnete fiald.
a CHve Sidet arte [oniide.,

lie toeth in +he Slots, 'TT'vE?’

in dhe actve Lder oryy,

J. = In u_}-'.ndf‘l"lﬂ fer | culation dhete

at  (fondu cfored
= Tha Coil hat Qo+ 00 Condu ctortd

Mumbar-  0OF Aurn .

irtecpe CHVE  of Hhe

Thnackve Sidey -
~+ That pant of o ol whidy doey net [teg N Hie  Slot s
Knewn af (ol oldes.
L . o = § ' =1 i -"-L

E ~ ST X "W
— i I" - y o ':..l-\. - g _ = i i
s

Fr

% ‘F‘*&n induction ke plate in fhe tnactve Codlr,
= & %~ Batk ond +rent+ End connegtiong,

leadS oF cedl :-

ZThe endt coming sut dnsm a (o'l ane Krown as leads
OF & cotl. Eveny coll hat g0+ wov [eads
pole pitch -

~ T4 18 cendne 4o COndne dildtance bebween Hhe b ad e
polec. We hove seen dhat Jort one  motation of ke
Conds cdortS , 2 POl ane Retponcihle fare D060 elock tal
oF emf, 4 Polet are mespon sible Aor T @ le t4rti af
OF st end 60 551 pole & mespsnele 4o (807
Olecirtital oF dicod omd. 8 10 elecktea) & ot
cajled one pole pdteh,

- PﬂﬂtJH'ca.fIa he Many  Sledy are wndert one pole
which o€ e Spontible fart  130° elotitical orte
mq&ﬂuﬂ@d Fo ETPE{*HH AHag Pole pith |




> &9 (onSiden 3 pole, (g Slude ot oudert o oF o
aldernoctort . Then  wnden 4 pole therte are 18/, Lo
q sttt - S pole piehie g gup, on 10" Blect el
Thit Mmaont 9 gloyww ane 0 iPaneinlec p prindy o Q
phate dtFfaront  af |gn° bettoeen dhe @m.4. ¢
induced  in di FEorton 4 Conducdarmg,

rv Polo pit ek . §0° elecdrtical

= Lo ;"FEH.Q [nu oF EluHIFrj
= 0
< lot angle (8) -
= The phoase difor ent Condrtibuted by one Slof (o
degneet  elethrital ¢t called sled e B.
7 St POt pole (cgnde bud oy 180" elecsrtical wohith o
donaded 0y ! ST Con Lorehe,

L 1 glok andle = B
™
ik B = v
n
¢ Troang odeove Qxample,
& iR .Illg. =
3 g
While |
-~ |80 .
B= = »ab
NOTE 3 —
Sl Conductne 4 ~ Cordutdar 8
sl o
el il
Slot Slo4

| [ Pdiacend slo))



E

. > £ e,= em-f in
{L.Ej Conduttan 4

-

i e, ey = emf [n
Conductor 3

Rﬁ‘ﬁcﬁmﬁﬂﬂ 6fF phaswe ch‘llHﬁe,nm)

7 Thit meant  dwat ek e Contidere N {ndured omf
tnthe  Conducdorms ohich arte placed tn e lode tw hith
ane adjocent 4o each Othert, dhere tolll exfe+ O
Phase differente of p° ¢ bot™ dhom. White b ems
duted 0 dhe  Condudand whith ot placed ¢n Sl
wWhith aete "0 2ipds  ditkance away, hene will oxigd
| Q. fhal  differtante oF |ge N betwean ham,

i i
C Tyres of 3¢ windingg )

Tyres OFf armodurie Windingy o

| ® top ond wowe u.:‘indm% T
| i T P o s T T e W T R Y

< The anmatune windina arte Clatlified inde 4wo mald
Fewpe | lap ]  voawe tindings |
Simple lap woen d¢ o

[ PR o e 2

- {‘T_ﬁ ] E':"'""'Plﬂ_!' tﬂ‘-F Lﬂ:ﬁ':l.r'ﬁa _ﬂ""E 2Nd 111:10.'['»[. = Catl i g
cpnnected o Hie bqﬁq% lead o¢ the  adjacent
Ceml ).



R -{_q“! th“t 1

N\
] Ceyning
[

o

\,.
el L K
Gegm - ]“‘ ij’lf “ Exl
'I.-I
Simp lex wave wm&i‘ﬁa B,

- Gn dmplex WAV winding , 4he end load of . 4he ceit
4 & Comected 4 Lo he.inﬂ of a ol
dittauxe  equal 46 One pole pideh.

B J\:__ bi s
oftt Y/ ava

y
L0

Single \agen min@‘n% o

placed at a

B gingle ey en mm&;nﬂ 5 gne  indaith anly 0Ne cocl
Stde &5 placed in eath gnmotude flods ot Showen «n 'fra
Sueh o mtndfnau W omed wied mMuth,

O i

-E-?nB}E }'-':j'&’t f-l-""“!"frﬁ'
l“"‘ﬂ. 1*13 1 mmdmﬂ-

pi g
N iy Y4Pe of windin , here are Hwo Conducton § o

Coil
o ';l?ﬁ forc slot annanged in 4o logeg % Shown

L




L fi@jff\:;
f"r o I & Q.ﬂ.

(TLOG - 'lrthmﬂ UJEHH:'NH* N

7 wuelly one gido e ey Locis bek: 10 JhE [ uppy,
hals of ona slot & ke  Othert SideS ®F +he fame Colly
iet (n he [lowen halk Seme .2 other siok adt o
distance oF gne coll pitch QLIQH .

F_‘-_“lLLH{_— (ol u}iﬂdﬂna -

< Some HME 4 mr & on F ol Side ame wgad n €oxh
Slot 0 Sovore) laggor¢ bBeCauwie ¢+ 78 Not  pria K ok
40 bhave  Sap rnmn\d. gleds.

- The ool pidec lﬂ-ld:‘n% ad dhe uppern hell of the
Slots are numbert g4y e, 1,2, 6. F el vhile hex

o the  lowert 416 ane numbor od even (.,
8,4 6,8 e, |

- ga/ 7
OB @
<

Mt -go5f_winding

Full pitth & thort piteh m:nc\in? -

. -
= A3 Seen earllent  mne pole poteh 8 150 gl ctrut
—= The value oF "n' slok part  pole  dmdieont el o mat]

Slody  anc {ﬂf‘l’l"f_{11nu_i1'ﬁﬁ Pk

elecdmie ol phase
ditfertente,




S T
a

> So ob Coll side ¢ one sloks ¢ Conmectad o a cocly
¢gde ©n anothon flot which (& one pele piteh di feineg
._f:,u.‘rﬂ-'d From First  glnd, dhe Luindan &5 fand 4o ba e
petth f_ﬂiﬁdﬂnia, and  feil (8 talled ) pitch toil.

- fort example {n a fole , 13 Sleds anpdhon , the pole
?E‘*Eh T - _li

7 > 9 Slods. Qo b ol gldos dn Slot ne.q
(¢ oNnected 4o coll tide St ne. B Sueh dhat
twe Slel no.t & ao. 0. are ONe pole  pikeh anc

n Slott oL V80" electtical a Partd , e ger] o Called
Fult pitth ol Rerme oo tan dofine pre MOrg Yere
reloted 40 O toll called el Span,

® Coll Spon .-

=2 21 1§ the distonce on dhe Pem‘phma oF he  artmadung
bet™ 4uwo ol fideS of q corl.

I wually  @xprested  in donms of Murmber of
sl st (gec eloctpical Hhe emil ¢ called foll  pdel,
ol Thi o Shown in Abe Hg,

EA T QWO it Ok apdls ane tged M guc

that  oel ¢ (o gl
‘ pan N -El.lgiqﬂi—IE-l e %;} a Pole pide
te lece  Ahon 18" ploeitica), 440 coile ane Colled , ol
Prtelned cotlS oM Jrachornl| pdehed coils. Giﬂnﬂ_r:ﬂll'ﬂ Sty
are chorded 'bH BN O doo Sled

i—.nt_-:n_?

= N Siots S
. fern pote e = T ]
.r_;'.: i ' :
\‘E:;r_,-’ L—}.__._..___-.________-[ [ II FEEF’} |
Skt .-Ht:-i_L:{__' - - |a::::+ o L— L.;In-alv; ||'|.|§"|f,.f:||,]
; Eleciro: ! |

fult_phch eoft |

.



-

Ly,
ty

2 G in IF Slett g pole alenmatort N Stead of Corn,
a ot se o clod mo.l o gleds Modto | M (e,
4o o eel gidet ¢~ gtlod N G et SloH N, g toig
it tald 4o bo  chortd pAthed (ol & mim{;ﬁa it

Called ahord pidth to{r"rtll‘f"-a o kit €8 Sl *'F:F:‘a,
(o Gt piheh
o s o0 Py
-2 ol rpf;g;rc"_ f_*w_ﬂ;} e
| by | I L. {, !
03 | | b—- | || 59| | &
[ | - ot e
Slet ; :
He L Sigt elot
M9 G- 1C
L a
Ghort phch coff __% Wity

T-E‘u;‘ :
Advan +age s oF  shortd pthoh eotl =

-+ The logéy requined Hoa 4he ond Lonn ectinne
& oty Y legs, Ahal i
wlindd et legr, So, lest
Hereo econnmical,

T Ehotlt  pitChing  eliminatey gl ﬁewmﬁuﬂ} p—
Hen 0 AN fopem o

, an in ~
SNy fodd ol due SIS E:'l'bt}r'[{.h Pii::f am £ LS mbrg
i i

- Pt high  frequend, h ‘ d
Edd'(’f CLlrr e n 4 ang mmﬂmﬂ-g et eliminoted |

Ny Sdeno ¢ .
dep end  an —Fﬁgwef loSsed  eolaith

3— le!,l:': q..!_ i .

L] [ i PI'"I!;_'; d §

This inaeeag 51 ke . { 7 %
-U’F"Fr{t:!nca‘

N Atkve \aon Ath oF
Coppan +f TLeq,uied,

Noturg of @



{;ﬂﬁtm*ﬂﬂi‘ld R di';'"s“;f__‘h_u‘_#{*_d E}Ind_u‘na -

an dhree phate alten matorf, tone have teon that
!ALG’F"?- are 9 e kerent gpiq

F?Uﬂ 1 F"‘ﬂiﬂ..
- Co dgp?ﬁd;ﬁa Bwpon  he

O mi‘ﬁdu‘n‘a,gJ Qaoh

dodal number sl glods g
numbert ok palet | wie Wene cordain Sleods [plras o

auatlable  wndort each pole . Thit ¢ donatod Q,

Yo',
m = Sleds [ pote [ plate
i “,fnm‘ﬁi-m_r( &k F,"IG'E‘Q_':
= Pi/a
for example ¢m 1€ Skt | 2 fole altertnatern
we lynwve,
0, = lﬁ- +q
A
N o S
3 4

- o we hove 3 zlede [eole [phate  ayallable |

1.:'!1

New [+

Mumblrd o r:a:;nduc_-{-mf-:f{*xﬂy.ﬁ Ol 48 ho plaed
Undert tine  pele,

Wailab to,

But  of q) fap

& we have =2 Llott fpate [plhat g

Conduder? | phase & plqced

memnfmfﬁa, 2 3lek [ p oo / ehace

Lﬂf’l"‘s:{:‘ﬂ? rt Ccalled thﬁqc;nm:x't?&
‘NN eon 4 entod mtndt‘ﬂa a

| |1 COnducdart O Coni | g
kel "I o @ phase are placed g, One o
“ard or

" ang
Eﬂ?’?
r_t:l'fr:.d‘;.n(? .

Slode I{ﬁﬁpi‘rﬂ
then ke

o

‘:"UQH‘E}L gole,



2 gt ' erackte , on ofternpt & Mmﬂyg Made
wre ol 4ha 'm’  slods  pert pole port phate  Oway la,
fort dithti but(ON oF Ahe  winding,

= Sn, 2k % ConducitS port phale ane diE—Frfch,jE_d
amongst the 2 Slodt f phata  avalfable ©nden
ovaerty Pole, the tﬂiﬂdfha 1 called  df ofeei barted

m-‘:n&in% :

Pty facdort o (ol gpan datdert (Ke) --

? O acual priaclee | Ao u:riﬁé.fﬁat uged dar the
albermnadent ¢t it buded and  thod piseh teil,
heree - emd  fnduced .';Li.%iquar qeit atfe cded,

7 et we, gee nNaw e eddack eF  thotd piteh 4?1""—
oF winding an e amd  equation,

» Tn tafa oF ghent pitcl, , il «f famed by Emma:-ié?
oo foll cde 4o anodhort  wobich 1 lee Hhan
. ang pole X pitth g e, So  attual oot gpan (¢
logs +han  IFe" .

= The esl T genertally  shortted by 00 ot qwo ¢ fow

S ”‘”%‘E EET With ol ane Shord  pideked

tu h 1 OF  Shed4 putel, dow adtod
g’ Tald <t Shown in dig,

-
s
i
LY
=
s
-
b .

80—

a K |

180" = Rl plich
—(B0-09. 5 (165-5) = Sherdt fch

( Pogie of chord piich 5 X




__ﬂ

5 when the  tofls  ane 4 pitahed , ~he QS tan 4
emé {0 o coly e the algekrric  sum e the gy
ndutdd N Hha ety g,

5 whie when dhe  colle ane chard pdched | due Je
ghottt Qitch angle o,

» e retuldant  emf {n a cotle it dhe Ve Cdor  Sum
of e 2Fs  nducad N dhe rkog ot} eides .

= 1o+ €: be the <nduced emt n each Side OF dhg

—

ecotl -

= Tf 4he  coll werg ul| plddned o ¢ n duwon ' dep
mnqum_ Pole ~ Pt @ partd  dhen Hotal 'ndusteq
amt 30 the o s thawe bern & § €& |, o

Shown n "F"ﬂ‘
= UL
€ % - :ﬂ«&ED'ET_ -
% > BT
(0) ppebrofe Sum ([l pched) R

b) Vecton Sum d#ﬁ-rt-i_fﬂgidﬁ

( Mgebrate sum (ut gtiched) ond )
( Veetort Sum Cshand pliched ) )

= Now ke utﬂqhnrt Swen W0 almaﬁi Mo e dhan
TPma vedton sum, 9 duo Jo Lne rtet piﬂhﬂna A4
Nduced  emd d@CnEQSQE Etl' a  farton i
cotl Span  Lackon or pitek rq

< T4+ % dofined ay +he ratio

talled Qy
Ctoar fh.:)i

= neiuldan b omf EER}
n ) ; :

W ol et Shortt pidek 4o R RS Lhand emt i,
cedl 5 Jun Pitthed |, T4 g altmb_;i lort han

neQ




K €p When eoll <8 Sherd pittheg
g E s

ErR whon coil 0 Aull piiehod

Lo +hQ  abaye 41"}}u1'l¢,

Ke = 2k, CHQ%}

A Eg :
B = Caa%j

ol = Hn%m 2 gshortd pidels,

Notg v~ The vodue of of Lol ugunlnqr be Qeven
the preklem, (b net |, then autanc Ke =1

@ Dutacbuton o Breath fadon o Eind-‘ngr Factort
an gpriead  Jadter,

= of will be ceen that an cath phaie,
concentitated ot bunmehed ¢t gre olot , but are
dictrerbuted on on Pumb e oF gSlolE  do frem palor
‘artnt.n_fh: eand e Qach Polo |

= These o1e /phate arne dicp fate d
by a cendain

cot| artg not

frigm ea oh b o
r:_‘lr‘ra'."ﬁ*. The o gald & ‘trat dheo

EM4 e induced on dhe ol gye g CON Q¢ feaden

a pelart groep ane NOF N phae it eacl,

Athert bot dfHer "nl{,}r on angle  equal o Qngectarn
!, dicp lacemend ofF Slo4s.

-~ The -Ft}'i'nﬂl-"«}i'“l'a -T—fﬂf;_ﬂ_rtﬁ ang thewn Haa end

| ConnetHONC OF a4 B - phoge Single  layerr  winding Jer
| a 4 - pole altertnatort. TF hat a doda| of oY

| Slott die, & Slo#t /poe, J




—ﬂ
gwfnuﬂa +here arne 3 slods 1 phate / pote.
fert @X :" Cofl L, Collg ng 3 Iaeinat do B phayo,

- pinose

(Dt baatlon o tlon)
- Now thele Hagee codlt ewhith CoN SitutQ  ene  polewr
Froup are not bunched N png ook bead

Slohs. Brgqulart ditplacement boin an

slek = 180°/9 = g (eletteical Yy,
< 2F 3 codle LIQra Eunth@d £ ane E'l'CI'H, dhen  doial
emd  drdueed e Hhe thiled sidec oF  Hhe il weuld b
+he aftdthmedds qum ap e )

2 emdt'y del s =T gy
ermd iNdu egd

8 differtent
d Hon adjacons

whertg €s (2 e

¥
(N ane opcl lde g

B
() | e i

2

7 Sinte e ol A
emt hawe a phoye df
Thein yectort

At S budo 4 the individual

Heneng or 0 with  each mihor
UM ¢ <een Fe etrm F:'}

(b F 5

_-"--i- .1‘ |; ¢ 'I



E> €oot Q0"+ € + € (0207

€ = QFs Cot a0

€

-
-—

2 € x oa3at +6&
E =

288 &

-
e

The ditht!budion facton (Ka) €2 dedined ay

T woith digttibodod u}?ﬁ&i(?_

Emf Wiy oncondrated Lmﬁﬁﬁi-’\al
TN dne  pregent cage

R = EH__F Wiy winding tn & Slebs [polefphate

EME with winding in 4 sots fpole fPhaye

~ _E - g8k
-_-_HBE.,; 35 ¢ 0:94

K4 = 0.908

Glenert o

——

Cale |

Ll

- let p be the volue nof SLCTENY dﬂ{'—"ﬂf_@_mc:m-
bed™ ke Slodt | THs. walug s |

g > _\80 _\fo
e of Slet /pele N

ot M= Ne oF 31'&"‘5}" Photto fFﬂiE- :
Fﬁﬁ -

c—

—

Phata spriead angle
- e n Hhe nelultand UaH-mﬁE induegd

‘ry ene  polar
Qriewp would bewmEs | wWhene Fe 18 the Ve tHage,
irductod < One  Coll gideg,



—

o The -Fgﬂt:"-.n}iﬁ%
Linding the vegdort Sum ek M Voltage s eath oF yalue

gc & hoving o mutea] phaco  ditflrtonce e g,

Fz‘a.urul iNusSdriatey <he methady Loy

) *. [
I -,

J.'?i 1'-. ; ’ }Er"r_lﬂ

;":>Es k! | Ty

# "‘,H kY '
\ i ’ E
r N, N Ell; [ |
b =, 5 PSS £
i "‘= “ b | "
~ B2 % ¢ 2
I“H'-\_ = u o -
~ FF 3 ! F -
Ty | £
\.Hh ; - .I..-" y
hi—“‘-:\. f II_,..N? -
'\..‘b:_"l -_,.-""-.- m&
ol
o

AR = B = d nsing /q
Prithrmadic Sum 8 = mEe = MX 2 lin B/g
The ~vector] Sum 45 - At = B = 2 redn B/

Ka = Vectdart 2o o {IH-H“EI'_-'!"""I-—F_{'
<4 Lt B T'”-g’,.ﬂ'g_

MX2 mean Bfy
Kd = Cirm fﬂl'i"r':a_

mSin Brg

Chﬂﬂdi#ﬁ ﬁ{-_t,_n_?_ﬂd!’ﬂ'a- .
= ‘:.I"I'H'le.l’\a ':IF "1'{'"'11-:' [:ﬂ'lﬂ L"J:‘ﬁt‘u‘ﬁ.ag I‘_{ 'E'IT"IQ E{_ EEPY) IJ.EEI.BH"']

Aandar |
7 The 2% - Sl | four pole maching Can sadivide o toil

entert gt 4 R termed ack ¢m Slod o, 8t wil be
Cpanned Q0 meehond oq dgwqﬂ OF Hie Slodor  Cinowdar

Sty (oo,




S Mo BRE e gy ; B0 e thant col dgﬂ“qeg
(8 190 elegfrcal dega el

-3 The Hhwo sidel of +the eoll arte 0 TR same e lad;
position on4he adjatent nortth & Sewth pgg -
positlong . This (3 a full-pieh ol con Shru Gy,

] 'ﬂ—________ L]
; — q\:: "‘*EIE'[ chanie
i 0" eletdreie
B % u w i1k 404
=188 ST foleg
\ iU/ s \
Y ? I { |1
Sy - | P l‘l.'llu I'l
~1 e R I . N i S
yER— - |13 ]
” e
EY "':,.3 “"_-.- - {H 'trn
i i
B 32’ .."IJJ‘-J| {-_||‘|rﬂ"'3 EE"
5 4 02 20

Lf-‘ﬂu.n -Pole Ae Stajore weith full piteh Entt')

-n
The mMore wiual po maching  coll el

aaat’] pEm‘phmH OF 4ho towven |less of
hﬁa‘th"‘ﬁ ., ¥
fnacdl onal pitah, Q and ¢ Hen Sadd 4o he

= B dygeccal siuadion right have a coil epdne Clod

1 & leove glot F, Thit Hon couepn g Six out oF @
?Q.:;ﬂ___ih\,ﬁ_ Mg C ot Ff"ﬁ‘li’ﬁfé‘_g |’{ ¢ o 'E.I"':[ &t E'El 7y, F":‘I":-!"'

— rThq_ Fﬁlﬂl_‘lll:}f{;"'l.' ac ) _
3‘ h¢ moek; " Cotle ag s
pifch uyra, e oF Frarton

ADVANTRAMES OF ERACTTo
™ T P g, [“‘EH
Skl o ol Ef{f}ﬂ WINDTNG -

RS R gy e S o
lecg  Ceppent lost  duo g lase %L
Ly , d 3 {Q_,r} "l."ll"'n-
> The en cotle Coupy Eq %nqu N ‘a 5

The oend bl s neod : erte carmpacty-

e3¢ (oind: .
in a Shorttert tymid . Winding  Space resa it

; tokhich meant



Ea—
e Emprm\fi?_d wave Horm ofF ke induced  emd,

A pnaaﬁmnﬂj numbert &6 sSlodt  pen pole can ba  Gged
@ hich 0 durn  geduwet  doodlh  rtipples

— MEﬂmn{fﬂ*I S’{“Q'r'la'“"l of dhe cods ¢ tnerieated .

L The  dicHnet rneduckon i maching harmonitS due o
cancelloddon pe h{ﬁhm horimanice

= Al ac eguipment ¢ detignmed o Openate en g

pumte oing wave |, +he ?Eﬁ@.rﬁaﬁﬂ-n OF  harmonde g
¢ 1 be oumided . Thit e E_L:pqciaﬂa. 8o Whan ke
foctot that achievel 4 ¢ othery wiige deti nable,

CM.F Cquadion

™ s o Cww™ T

lo+,
2ph = Numbert of <onducdorts oft Cotl Sdeg n ceniery

Phatg
Zoh = lpp , Whene Ty, ¢ the numbert of codlg

G HUAng fehasge,

P = number oF peleg

b = ueefull HHux/pole , web' on

N> Lotadtona) speed OF mpdon ) P
4 =

Ka = diedrti budion Jacdon

Ko = pitch facden ot coil SPon Hactar
=2 The olferinaton  retert mmoe artougly mre e vl ution
in 4= LE}% ) Stec,  Anme fiux wh by the  Conduddor
= PO webor



o A fun) volt
Eav 1 (

p. B
t

LR

T
=
=

EU.LEH"FUJ:H% e volug o N iR %m;jfﬂﬁ 1, wede
Cay = PO ¥ 1Dof
60 ¥ p

Eoav = acd S i s

AvaBage  emt /phaca
Eav/Phate = AFG x&T,,
tav/phate = 4P¢"Tph

Erme/ pPhate -
Eﬂl’“ﬂ-ﬂ'/ P.’"":'-'!-'F._ il
3 o
nmcf phase - 4.44 ¢ 0T, Vot
= The above quation o
18 Artug mr‘:'lh-.. N £

1 du cod [/ phase
= LThE Lﬂfﬁdfﬁa i

: ‘N one  slod

Not drrue,



—

_y The ""de'lnﬁ fort Qach phate underr each pole
distts buded  and  Hon Sueh taget Ke & Ky v ot

et

5 Thus, &Mt {ndyced { Phoge

Creme [ Phace -

= 4-44#6}"’th Ko kg VOt
Fort  Eull - p

dthed and toncend o ted m{ndfna‘.
kr‘ = j— 1 H‘d = i

TF dhe altemnator
ltrg Voltage.

€ =\ 2 Bame Phaye
EL = ﬁ X 4.44 F‘QTFH 1[":_.:-_ .F"li Vol +
EhQP'E_ oF dhe Bt uanve

Ctar - Connecded tthon rthe

-

- The inttantoroutl yaluo OF dhe induced amf @ Q
Lo (o mouing  Ocrptt dhe mﬂﬁ-n@#c_ feefd ¢ prmpRnt -

Honol do dhe rate op cutfiog the Fflax ot had
N M an-

2 The wone Jorm oF dhe dnduted  emd o simclort o dhe
wand of +he  mAagnelt Huw on Hhe odr - Fap.

7 When dhe disdrtibodion of dhe Hux tn de ain Jap ¢
Sousadial | dne  dnduced  emd wane fedm Ly ey be
¢inu Codiad . Bud dhe fux wove ferem in Pt aodiGa
'S naven :Exm‘_Hﬁ tinusodial,

+ Furdherr hodmoniCe de trteep Up dua o Varti oy

Camegd. The Ptﬂg‘ﬁf“ﬁ Hex fufbe at  dhe anmadure
teedh alto causSe hanmaonico,

= The ‘r!l'limmina radlhod £ arte

emt  coanve  whete Shop g
o O Sire wawg,

qmpln\dqd 48 obtadp
wv_nbr Close  Ofp vtox (mation



5 The pole choot arte ckowed . Tha  field form dii
a well desgned skowed  pole ~S$hoe <t ghay,

| o Algand ) while g (&) showt o fkewed pay,.

| R

| #
'

A
e gl ey P .
_]n-_,:_'."'.l I'u"ll P | ,: & J g 3 i
/ ,.’; 74" i I I*-L
| L
; fkelued | | ill k 3
i P
\ FU'-E_‘Q_ | || ! ' Iln'
| [y
I i .
| Il‘ f
' '\. FIIEH ['ﬁl"{f"'"' i

(Fig -+ )

= Thie method of obtainind  a  very geed shape fn
the emf wane & SMple 8 jngen Qsting , Sing -the Valuwof
ot inducad n O Eﬂnclu-&-rnn L3 Jivan btf Hi@ o P <o

- Sinee W f:‘-'ilﬂﬁ‘l"a'} 0 Qffurmed 40 be Qon fand ei-thar
B (fiux don ty) anm (active

‘ !Enari-lq AF  cond m+nn:) Pt
Veny eecondind o a sing |

lesd . Heg ]

— Pt he  conducder Moval relative +b He poles , 4he

[@_n'ﬂ% ¢ tondu e Lnder e
Wit €4 Qver o
e S ean 4.

= The pole ~Sheet shyd ke
e vartiotHon ap g
gine oo,

W The Mkl Oy O ANE Sop gar B
venrty  QCcording 4o a Sing gy, o

Cen 4 Nfu’reg oF q eole
M fa
N dittaneg fortm  instant 4o

VN gueh o Shape et
length T o AClording o a

A




yourli €4 Jortm dhe  centre

o Ahe pole 40 Ake +ept
s 4he  pole - Sho=t.

5 qhe  nereatq in dhe Gap  lenghh it made almott

Junie and dke rLadim Pale arnc

p—

pole pitch

‘S Kopd round
akorat 0.67F,

% Qn 4urtbo - altermadforg |, whore reden (g Lﬁ[indhi‘tﬂ
ip ot 4he  wngloted par-Hon
the pole  potth,

- the

thoatd be 2.2 dimay

Hfield *ﬂiﬁdinaz are occommo dated  ©n sevenal] poing

ok Clei , e mir{uﬁa 1 of eath pain  Condt boote
towmmt  Hhe dedad eneed

= .
The ‘I"'C'E'.QU-H Goup density  appmeach eg Verty neart +o
A Lme wowg  lows,
-4
Prioblems -1 4-

B 3¢, 16 pole oldemnodert hes O Star— Conneeded waindin
widh |44 glodt & 4o cernducdarts part Slod. The Fhax %
pary pole (¢ o8 b St'ﬁufnd.iaiia depHT bt 0d and e

Speed % 8T5 ripm . Find  tha rf-rtaqru.ﬂﬁc:d. . Phaga g line

Votrtages . Pegume  Aull — piehed  eeils .
4'-";\.."t'.'.'lllll'..:w.| i

Given Poda,
Ne oF poles (P) = 16
SH“thrtnnuuj Spend {_T\!J)t SFL TP m

Hm::fpulq_ h) =~ 003 Lk
Numran oF sflet = |44
Conductort / glots = |o
Fan



Mw mind )
__—rgﬂﬂq{ﬁﬁtﬂ tF) =7

thase voltoge (Epy) > 7
Line v tage ﬂEL-} 7
Formuky weed |

i“—rtnfl_ruﬁﬁbd{—?'} s

Clat
slot/pole (n) » Sto

Pole
Slo4 amle (p) -~ 1807

LA
™~ Slo-/ pole ;" pho s €

—

8in Kﬂﬂ)
o
Dyt budean daoden l-\!{.é) % )

atal mwmben aF  dunn g ,"Fhﬂ-i’-l[\ﬁh.} 2Fh
|n =
Phosg Wl+ﬂ:&ﬂ_ C_th‘}l = 4*44 k{ Kd_ Pq}Tf"h
line  wo Hage (EL) = B Epy,
son
qu%umwk? (4] - Pne
12
= % AR
.___EE. =~ S0 H9
Slet /pole tn) - My 9
E‘ =
Slot ongla (py . 150 180
M E *—E:r--- =~ Qo
Moe MY 3
16 %3 o
Disttdhs adi e, 42 ctpn '[Kd) O ?%j

‘-‘_-_\_‘_\_‘—\—_—

28N

e '®

=,



Kqa = 09665

Zpp * “‘!Lf'l'f—rg— +» 480

T

. 48D
& 1B

= D

Full pidch mtndfna (%) =1
Epty = UMYY | % 095 X 50 X 0,02 X 240
Ep\«—-. -~ 534V

Ling uuw‘-m}.q_ o < -:_\@ Erk

€= \r ¥ (53Y
> L 2853 V.

o Frmq,maﬂta (4)~ sOHz
phate uoltrade (Epwh= 534 W
lime Vo Hage LEU‘; ~ NEGE W

Preblem — 4 -

qnaton bhat twe -F::.Hﬂm:kq.a_
en open —ekT

Staten slodk )

< A 30 ,8an C(penected alte
data Yy, Vobaje requirted 4o be 3qmn;aj-n$
= yaod v (od 0 r2) , Speed = 580 RPN,
pole [phaga = 2 Conductarts feledt = la- cielade

W) Mumbert of poled

W) oute ful $ux|poles

Pltum @ ol condultt fphate -0 ba epenected O

sertiey € (oll Ao he AHull  pitily,



Gyiven Date |

( }

= O it
Synchrionous spard (p¢Yy =580 pm
Conducdert [Slod =10
statort glebt / pole /pwase (m) = 2
Fﬂqq.ld-ﬁﬁt}.& [1"{",' ) He
To 4ind
Number of poiat (pye2

Flux feole () = 9
Formala usad

gox 128
A
¢ - _Eph
Yy F Tew Ke Ky
solut on
. p = 120F  jagxen
- N (500
= 12 poley
Pekehn  fatton e oo tpan  fatdor
Ke <~ 4
iy e r}f"?
NS of slodt foal e AR TR ¢ =9
Angulort dis plata ment poum 2 ot (R Y - 190
™
= (¥Fo
q
= K4 - S E‘:.E = 4o
1
. Ly Ei‘l:_ﬂ__ tin 4o
K E S _ -—-.____ = 0,94
3 E.'-n —21" Eﬁ.tﬁ!ﬂ

%,




—-—

purbert of Huenl fphate
2Ph

5
N pAX 9 XI12
2 3

vy s Rk
ANL

= dlb
pl s L,L;tna dhe  realadive,
Eph = UMY 9 Teh Kp kg VOI4S
3209 YMY X SOX & x2le x 1% 0.96

- a3069
Yoy XSO X 216 X | X 0.9¢4

yl

o D-I G‘? Ll':.}t}

s

'« No© oF poles (p) - (2 potes
flux feole  (0) = o. 85 wh

priohlem -2 5-

P26 , 1 pole adiennator hay  tlote frole [phate
on 4 statorr with qo tondutdonS /slet: The adr Jap
flux &8 stn wtoidally dighiibuded & oqualt o 0.057wh,

The Ytadort bhas deuble lﬂﬂﬂﬂ u:'!n.:iinfa_ whdlh A el f2pan
T Ake alter naforn

oF 1507 elec4nid cod dqaﬂaqa.
running od o0 rtpm, Caleulade H#2  emé gqmmﬂ@d;

Prhate ot no |oad.

Gilven pata :-

Mumbert nf  polet f\_f‘} = 1D

Slo4f pote f phate (o) = 3
conductor | slo4 (= 10

Coil tpan = (50° (€locmieal )



qpecd (M) > 600 npm
Mo Find
Emt eneriated /phase ok No loxd (€ph) = ?

Forrl o wa@d

Phode veltage QEH-.-} = Ny KOk F O Tk
colupHon

No &F slott /pole (n) = Q%2

= &
-~ 180 -
i.?‘:l —'E- = -E;;-[l. = 3{]
frgle o E.hnﬁdu‘na W) = \86° - (s6°
= Z2p°
e k_q_ - (ot -
2
= 3
-~ {ps r.% > Lot |g®
=~ 0.9659
oo Kd i S.l?ﬁ 'L'.'I_ﬁ
% E"Tj ain 2 %30
9 & _E‘_) = 2
e 9 afn 20
o
= 0:9659
Muesbert oF Condurd pyr g N Seryog 7
\ k
Pl I 0% Zlos /'Flﬂq!g ' e
> lox [2 X 1)
= 0D



L

ficbiam —4 -
;;J:Frzj.dﬂ:m Ahe 3pecd 8 oopen - QT lines R phages
joltoget of a 4-Pole , 2pha, GO Hz , star tonm etdo

m-%q_rmf”"ﬂ“* with 36 Slokt & 30 Condu cdans  felnde ,

The. £lux [pale ¢ mubh wh f:iﬁu.';uiduu:j dittre bk od

Fiven dada

T Not o poles (P) =4
J[-nnq}mnlﬁ (4) = SO H,
No® o clods = 24

me®  of mﬁduﬁﬂrﬁﬂfﬂﬂ%- = 3
Hux pPertfpole () = 0.05 wh.
Speed ofF olternater (Mg) = 2

opan kT |ine Vo [tage (ELY =2

Fortornla wiged

Speed [Ny = 11:.}5"—

Prase Veltage (Epn) = YUY Fo ek Tpy,

Oludton
Mg« 129F 190 xs5o
F =

= 1500 dpm

Mumbart oF conducta r Connected n Saried Spharg
Z2pl = No of slode _"x" Mo, oOF condu tdorr | slote
Mo. oF phgs
- =h X 30
3

1

260



£ ph
Mo, OF At IPHEQQ (_ lT\I’ln---rj -'1 9

. 360
T
= |¥g*
No. of slade fpole = = 26
[-..i‘
=9

No- of solts [Pole/ pase (m) = L . g
2

firguleut dre place men+  bodN the olode
(B) =188 _ |8

M g = .«,QEI
ot Kd = Sin 2¥X20 ,
B T Lh 20
2 gin 26 ) ;
o = 25N |0
= D.G4

Py "’F":'I.E"!’ﬂr[ 1,:14.:-'} =4

open T phot Umh'ﬂﬂ\thj

-
-

YHY X0 v .05 ¥ 1§00 X[ ¥ 0.94
1ME v

dpen kT ling Vo ltage (EL) = Vi E
Fn

= V3 x 1919,

™

> D0 e

open kT Phato — '+qcag f\g P,

Ofen kT Iline "~.-f!2'||!+:]_a,e_ ( Ph.} =~ 1913 | Ve
E-Lj -

2339.9 %,



—
Papblem-5 -
rap

20 20, 7 Pole | 5OHZ | tdart conmocted altertnadon oy

qc SO with 4 rdudors [e(pd. The (ol pitch te

o Sloft + IF dhe  Huax spole o0 ¢ mwk. find .

) The phace veltage

W) Thg  ling Veltage

&) T anel, Pl ‘
it ol canﬂﬁma G0 £, whet (0 Fhe  l2un
STV B fhe Maching

Coll piteh = 1o g4
No of siof -~ 94
Sﬁluﬁﬁﬂ_
]
L‘n:: slots /pole = 96 i
) b LY

Slote anglade) 5 180 _ o

f
() sloh ffﬂlefF'ﬂmaiz L .y
Cotl pl4eh . |9 olod ?
= 1oxg
-~ |0XIE
150" 2le cdrticad
o hege oF chetd pifel
&) = 1300 — 50

- 30"

p B

el 167 < 0.9 59

=



4 % 1&"
om0 B iy AR
kd - i LT} BH z
'“'Q“"“‘F; 4 cin 15
L
= Sin 2D
48 L=
g
5 0. 95 ¢
Tetal Aum bar of Cond ceodom ¢
= number of Sol4¢ % conducdor /fQlet
: b % 4
=  2%Y
i Total durtn ~ 33 . g
a
$ T = R
Fin 2 = &Y
W The phate vao taga -
Eph = 449 w e+ Tey,
= 44 X 0,9659 X0: 3576 ¥ gox's 50 X g4
=  FE 4971y,
W The e

WHCI%Q_
Eine = 'hrl Erh = & Hxﬁ:f—'ﬂﬁ.qlq'.}

= 136s, 5y
1|\_r_l.l:,:| HUFI R;]j[‘ﬁa N
q, = GO AR - IIFH ~ Star Cormectad
' kJUR F{nﬂ'ﬂa o

V3% 136694 o feo

\5 3.0 kA,



S

mhlﬂkﬂ_m F-é._ 0 -

A EfﬁﬂtE_ phate 1550 e , 4 polg “ﬂ?rrﬁq}gﬁ "
torductonis /Slot with  Jota

4 Sthont pdtcthed

3
OF Q4 St The  ing

b
4 g bunfed Lﬂi""dfna with

ol clate ~he (nduted omit

¥
AiSumg
']Ll_'!h:‘ lilF'EILQ o 0« G- "-':'!:!'.

(given dota +—

NTRR
F = &

Slodg = M

Conductort / glot 5 50 Ho

COltati o) o~

Not@ Aot Ahe  aldornadon ot single  phate &
not A4he 2 g

o B o ARISE o o
(BT - 120
N~ Sloy - 2y
Pl C g > ¢
Man . p atr numbar oF phatol i ona
B o= 10 5o »
= s . = 32b
‘h. ~ S.:‘r‘]. ETED
S 0r 6439
¢sn ()
Fuy | Ptk i) = 6 cledy I

L showt pitoned by 4/c4, oF Ful) pitch @O

¢ X6 = 1 stek.




Angle of shortt ptith = 4 Slot angle
of 3 B °320"

ke = tos (£) » o ()
| * (4 1S = 0.9 g9

Tata| to nductorr = Londutdon
slo4

2 = 3y 9y =~ 193

. '5“}"1‘1

But oy Murn ke of Phate « 4 o ZFH =09
. '!T!‘.,h s _2py 5 193

W
L

G = uMy Kok ¢ Tr,

MUY % 0.9689 xp, 4328 X n.og

-5 B TP
—_— (Bng )

X50%q¢

3 S 9% [ Jeonduciarr .

4 et



HRMH‘UE\{ REF.'C_T'TGM“ E\{Hg EFFECT

e P [ S S | R e L Y

¢ . i ] Pl ™ P

=, )
L T O

Dodinciion @Xcitation -

.—l—'_'_—

& The dield Sdructur @ S e dotorg R the DO Voltoge
applied 40 Fhe windings on 4he Aald  wedort Ao preaduc

mn:jjniHEC fluw 3 Aurdned at dhe Oveltadian,

Eyeten 5-

5 On 8¢ qenedtaterts, 0.0, Supply 4o SXtide e magnedix
poles  provided  pn the  odor.

- The ma.ana-h‘a polet borome powaert full Q[QC—H‘tnmﬂaﬁQH
and edtablith magnetic flux  botuween mo4or pole thee
R thatort tord, Thie 0.0 sSupply (£ Dbdainad LL!LLDJJ"(-]L
fom O DO genenasont Mnew o4 ox e,

T‘d["‘l‘s oF  exertert -
5 The excitert can ba classified by 3 Agpes Namely
o Madn  exoder

) pilot excddon
M gladlc  @yeiter

85 Main excider! -

P In ppertadion an oltertnator  cequireld
4 be yoricd £ e S u_gu,aHH Ok tained !'-’Ef uuﬂﬁer,a
the  de uaHa&a BE dhg mMmain S¥cider,

it Aeld Cuertrend

= This 8 dunp {8 obdained by mmdina e field
Curmand of main  @xciden The locadlon ac extided
5 Elhﬁmn A -F'a“-‘-'tEJ



| ll_l, "I__l_I :':.f‘:” || .'d-l'
| | - \ [ < — el )
. | r —
E IJ] I'I'I|I | i
1 g | ) ."'-\.'
]
| 7 el e
| L | I_I-. ._I. :\-I E } |:'
o T [
__.-' T T — =L | .-l/._ . __|_. I | II
i Ry A ; i o A =7 '."_.-,.-'._ H r AR A _.- ] l_
- i ) 7
friong cner: AMierradan rsi @neltern

Priot g bia,,
Lotokien ol O t?{ frt

Vastiage paeefy & idsolp e
Jha ;ET o FRH cwment E Ob4atneq v e
Gerinend aF b AT i
Arematy, o S pilod X Citar | 3!’\3,
Suppiieq e ol i T whege
Hn

L SHadic e citatier
_\_-_._‘_-_\_-_‘—_-—-_

bu s ‘

Y Py i le Cdto
Teck fMerc rodhy it e d ks le cHtante
"Ut.*’fflﬂr‘-'h?, mﬂ_thfnq_gl

b4 O 3~ phage

MY Bxcitox.

¢t rteplaced
Lt}t"'.""-u ™y, g+ﬂﬁ'fﬁr"|ﬂ.ﬂ

h D l:‘ Hl

- ::tih%qnﬂﬂﬂ_ﬁ}r( Uferenly %Q“Mi Qq{:e B
v ve  Co - et
S ™eartded .0 .nE? B 2 sl dge
SR den Sapplied 4, o ore pul

MR Kodere 6.6 fel

on Ahe  maatn chak + 2 i

oF e magn G‘J"IQ"'TF‘ID‘_*\‘.}W

need  oF el m»,,%! X
= The O.C exeta-l

iy , ation fort A4 X citakio fo

-2 Qupplied blﬂl & i N Fnenadon

Prlod o Cidere ~
i § mt"lic_ i’:ln
me cH fied £.C. o 0. g tould Q Q

™

Heneg Therg M g



Ngﬂc’.l O E"H.'{‘f'i"e_rr -

= On oddert nadort | 4he  freld M:‘nrltma, £l “*L*h!dl e quinpg
40 b® exaded by a Separade D,
- p—— Mm“ﬂ””& Q’Qmmi“ﬂ’ eX tifed MAChing,
—u (it 08 achd@vad L)EI_ F“ﬂl'u":d;

SupPly . Hente e

A Aroall Dic aﬂﬂnﬁﬂjt‘ﬁ
- Tnit prioauede  oho equiried Do Uml*‘maq oF kg
otdert oF 110 V. 1o gsoyy,

Wh en alter Nnotarr

R
drtven by Ahe  prime  mpwyg
-5 Thit Voltage (¢ Fiven, 4o e (Yeld mtncim?r bt th
+he  help at slip ngt Mounded  on the  samg
Shak+ h?_+=ﬂﬁn

2Htemnaton Y Jenenator ,

Aot o

feocHon o drennaden: oo load
at  Vorious POt Lo ade N B

LI o
2 The anmatupe Windln g  of an altertnadert  cor oy

Altarnoter (¢ load ed ,

b2 no turren4 #1,:,-_,;;%
r.mh‘w:_ir:‘r'.&~

Gondert \paded

Clnmant r::rﬂtj, when 4hg

= At no oad , Hiere  wil)
'Hﬁrtnhta'h the anmatung
7 T4 aldoprnodons

Condidlan | Aherne are
TIo -fuxer presend (0 e it Jop -
= Then ane, '
* Plux due

10 Hhe dicld ampene durns

F]u:'r c'{un -y Ahq f:.l..artr[ﬁqff 'F{-ELL?':F‘\% qhﬂﬁma% "Hf']E__
A adun g mindfna,

= ‘1I1-.4;:ne_ g m-nqr_-.i;]-ﬁ' Onofhdm Alux dug 40 Jve)d’ .. I:'.l.u-l'4'1"i&n"'|ﬂ|'-r 7
ok {8 olto precen i N Hag airt dap.,

7 Now thena ame Auwg Hurveog P sand &n dhe oW JRE



Put actually the maching rRed SR the Fleao
due 40 fleld amperg urtn g D“IE}-

= The offett of arxm oturde Flux due 4o ﬂﬂmaﬁu@
Curinend  guert 4we main field Hox ¢ callof
armotut? pgacon,

? When Adhe  armadure tarties dhe load Cuntens
O onm ofure  flux (§a) ¢ prioduced  en e |
anmatune  ying "3 and & olto present (N the o4
0P,

S

: ::r::? tan ve in dhe 4o1mm;na farteng,

* The onmadude  Muxw el PRD AL g o
overt Ao o ld  fuw,

dittortton

 The anmaduw® £,y ety

opO0 L0 Ha ] .
Hux Lot wilt i T e

helt dhe main  fraw Ay

Powert factorg .

® LNy powen dacter -

™ P s e

—= The g €-4o pho
lﬂ&”fﬁaa ~ho GUEH&H‘Q_ ‘;a_ D'F‘Fgﬂ_‘\' Eoch ke

-1 The evrrrDek e g rea ey
re ﬂ”‘im"l-mnm;. Fotae uﬂ:‘rﬁj



Mo Hlum Ac ot |
" " flum
. % !
£ -. \ ;@aﬁ""
= o
NI\ 37
g Zeno powert +a tdor \ajrama &
Medn, Flom &“"”‘ﬂl”w
_ l'—rH."-'n.
cal \ N
\ | L Ilj___ £ |

QRN ‘)\\-\_/'/
Pl 1) Fl F"‘ hil“"‘qﬂ
<% Fhe artmodun® fHuyx (g in

dirtecd oppotidion 4y
dhe Mot Auy.

= The moin ftuyxy ¢t decreased.

7 The omMature reackon in 4act case it Whelly de-
mﬂ%ﬁ&-’rigi‘ﬁ% , toldh dhe rasuld Aok due do e
lWwe aken t‘ﬁca 6f 4o madn Hux , Jets emtd (¢ Janerate

Ord henee fue armature / godpad vofage il b
|bloert,
< Mo MAiNtain 4he vadug  6F  4we ‘aﬂntrr.f:t_kqd e / oudpud

VoMode | atdne dosirced  lovel.
-_?

The feld oxeitation Current ity

‘Nere®iod  4g Lo on cate
& M M,
3 Zart

SR L facder lead<ng

howe 40 ‘g
fort dhic mm'ﬁna. OF the

L.
a

= _=

2 The ammodune 4lux woNe oy moved  fort waond by

W, s Anot o 1 oEn Plrow  with e matn oy,
Wave | Thes e Sulds  an

frcrrg @ fogd  ort added
i TY '-_FILI-.,H.



= .'\\f 5 )

F{u"rl
mu%ﬁaﬁfﬁg%
d

t‘tﬂﬂt’l’{ﬂr} oL U]hﬂ-”ﬁ
‘nduced emf and

vol+age witl be highe,

S e o OQttre
Whith e tuldt N %ma:im
Hhe ormofun? [ ouk pect

= Mo matntain the mmﬁe& emd J("EI'UJ' PU=+ Uﬂf"r&ﬂ‘_
ot tee dasign leval, dhe dield ex eitat’'On  Curtreny
will honve 4o ba v duced,

0} PF-_lag
=5 The edtoct ¢ parthy distondional  and porttly

clmm%nrirzfncj_ fert  ehert lnade T g o
Factms of todert me diat o e line ﬁ'%“ﬂ Powan

5 ™Mott load talitn it cade oty <N octoal
wsagd
Altennadon mload . :

V't odso Jownd

this  word ation ¢ o mic o,
Valta
4o 4we -F?th:.ména MO A Qo

G enert odong
ﬁ'_ﬂ_ EUI‘ 1_.'5' 'd.L.‘I-'E’



G
@ Vol4age drop due 4o anmadura rest tonce Ra,
@ Voltage dnop due 4 leakage rneactoneg X, .
@ Volage dreop dug e armoture reackgn,

& Anmotune  resictaneg [ PHate Ra . colektes a Voltage
dnopf pnase oF TR, | whith ¢ in phate widh
Armadune  Currtant X

5 The uuhr‘rn‘ﬂ.i dreap < pnar:ﬁmhd neqli gible
because Ra an’a low netiitan g

-

e

® ﬁm&mu*LmE h@akaﬂq ngacﬂntq

= When turaond 4low 'Hﬂﬂnuah e Armadund Cbﬂdu-l-hﬂﬂ
uxes ane tedup ik 30 net  ergee e aid qap,
but 4ake diFFeren 4 pothl. " Sudh  fluyes arg
knowr  ac 1?_1;..1,«;:1‘341 Flay,

(] | ® | 'i@;

|| |

|'||||L%_{_§___| | ~ & &

| B

[ ——f—-—J“ g ) %

'li— oo | wWEvEy
Gidk e — \ |

oo Flum
Arralure _Likiage_ ok -l
7 The \qq‘ﬁ&faq Flux ¢ Pﬁa{:&:'calhd_ inde pendepnt of

Safurtation y vt 8 dependent on T R M phaste

ﬂﬁﬁtq width Alha dertminal ﬂmHnﬁq .

7 ‘e ‘ﬁm'mgq fux ekt wpan emt of Self ndithang

Which, krston  at e ctante emf £ whitkh e
Qhead 4 € by 90 .



; e a sSamed —° POSrene
2 he onmoturt@ mmd‘“ﬂ N

'|||:| ff

: / e
/ !
PV £y uu«/
= T 2

Vel diognes”
= § port OF 4he gemertoded amf 0f o Lfed upin
Aver cuméﬁa At prealtane emd = _‘]f:qu

E 2 W4 9 (F‘n*‘r ijL)
G = The angle of duist (radian 1)

@  SYNCHRONQUS REACTANCE

@ The derminal  yolage ¢ deereased Arom & no

lo ad walue E, 4oy L.%m o \a%'r.ta powert 4acden),
This it kocaute ot
¢ Voltaga drep dud 10 antmadune  rogittance = T a

* \okhofe driep due 4o feakoge reagtane = Tx,

< The Volto§e diop due 4n AnModune  coatiion ma
be octountod foy by o stumin a
mindfﬁ‘a1
= The valuQ of %, Sach 4y,

the NolHOQe  deop e e at ikq reprte tantt

Ot
A VY e acton,



—

et

5 gne ekl meottant X, (on %) & 4ne artmodug

o ™0Y ke cembined 40 qive Wyaekrisnous

RO Ghang

R

- Hente Xg = o+ Xo

5 qng OhMIL vajue OF  ¥a  Namipuws with ke P oLaen
faclore , because arnmoaturte  rteathon  dopendg gn

dne  Ibad powen Jactor .

- There 4orne  404al *Jﬁ'n’rﬂaq drtop 0 an 2l den nadon
On  load ¢

= TRa+JTXs = P (Ra+ d%e)
= TEj

wWhere

Ze 't ¥nown of  Jdae Eﬁﬁﬂhr{mmuq impedantg
AE Akwe  orimotuntd.

kLY

2 The Word  SyRtheanow " wged dan g ra ly
ot an indicodon dhat of rofeng o dhe munhaﬁ%
fondiH mng ,

5 Tre vooter Afference betweon T No jwad” yowoege

T 8 oudput [ fereminod yolage v Ts aguad Ao Lzg

g |;1'nlz.l.,,|.',':-r'-., Hauﬂq '

- »x? Iﬁh
A
. - .rj'i




CYNCHRONOUS — aMP L DANCE 2~

= S‘dﬁthnﬂnuuj impﬁdmﬂ.t@ fﬁt’la he dofined Qg the

vocdorm cum ef Adke AMMatace MR U IHINGE  arnd

.;tdn chronow! g aldoun o
> [z < Teas xJ
EHect oF o

,nwhmﬂ MOy ampﬂi‘lﬂn d ] -
» bepending o0 lead R

v Suntiheton ot (mpedancg
WﬁlHr.‘_t'aQ drtop

¢ Qdded \IEC:!'ﬂrthJ\\d 40 Aeaming)
o I-I-.:-.faq to get  NO Jead EME.

= TR tmpact o 4g cht‘mﬂq the €X citadan g 4he
altorin adee,

7 1|__'I:'rl:l_'lil- Coradl 'Ji'i Mg e
._-_______-_-—_-__ 5

Loy pmquﬂx MR lHive Ygad -

Py~ = Mﬁ,—;rﬁw‘m_

thate Wi, Vel
= Tre armatuare e o4

0 In e ditd a4 Abip

LU0 Chaw ,
furely  Inductive i

lhqd_ b
= lurren b '1:181, 'h..& g

" benind wne g
- | 1
T‘lﬁ‘ﬁﬂ-huq

the wain o)y, S

he anrmaduneg H‘Cﬂ-?'-q_

do ff‘.q%ﬁa.}f Zq
7 Hence Ex eidadien hag i g

{““”?&Eqi.



¢y pun@ copoctive \gas - it

R wﬁﬂf‘\.ﬂnf“*ﬁﬁ
r-‘.ﬁ-"

5 tuntent  laady by Qo0 a head fhe Vo |4 age,

o dhe anmotudgd neackon in 4o Magna 42 4he main
fields
5 yante exeitodion hat do be decrwated,

o r— T =

peatont {or Ne \tage Nartiatlon on- foad o

e,

oy 'Ttha D¢ fnenataor, we have cean Hrat due do dhpg
anmadure Mesiftantg daep and  leriuch dreop ¢4 ¢
pastible 40 have odl e induced em
acrto 8 Hhe  load.

7 The vohage  avallable 4 4he

At
Qe jab g

load (s Called at  Jorm

ina.
Veltage a
FThe ConCopd ¢t famo N Cate nf atertnaton ¢
7 1
h4) | o
. i '{r“u lIE ""’-'“’uf”f
(il w I| C"I f
I' rH_._’_ﬂ_._ﬂ._.—--—"-'--.«'
E'u-. .J
D AN
= The entine induted em+ canmtbe made  awarlahble

o the lood due 4o 4ne  Vartious pndertnal ve|tage
Ao, ~ v

-+ 3o the woiage avaidlable o the leed & @
AL Horm na 'u:::‘r’rnag donoted as Vg,

= dIn tate  &F d alterinatorns ag all jhe phages ww@
wendial | Ao oquadiene R ke Phagort  diagr ams ant

€xprosted on pert  phate  bager,



2 o (% Epy 18 the induced emf /phase dn dhe
altertnoten, thone ane -‘Fﬁlimwiﬂg veltage  dr ops
0Ctourt in &n altex nader.,

7 The  duop actro$s fhe anmadwre e sietaneg | Tq g
(both 14 g Ra are pent pha te Wu&}

< The drop ocross g‘amthrmnmu; e 8¢ dan og , Ta X
(both T & Xs e pert phatg Vaugr)

7 Af<or EHHHM% dhese dtop s
Voktaqe of €p, i
‘JGHQEE_ VL

r e remain ¢y
available a4 dhg er mi'r
7 N gien To Ra alwayt in phase itk Tq
dur He o RESUHVE  dirtop okt
lag h'a- Q0 (oeth
FU8 drop acrbge

tq. ﬂ-‘l”'fEh-I- _I'I“q
"RIPRLt o drtop TaXe oy

Fuﬁﬂ'laj ‘nid wctive rtea ctante
- Bl ete quandidieg oqp fod

¢ted M34Em&¢qm13 beot
Subdracd od VQHﬂrL{r::_H.a._
ndinid v | photte g,
equ a-fon on ode phasgrn

'Ern ki ."'“'IIF'n. +E-\_'=| R,':. ‘*mi
= This 8 called o8 voHage Amadion op g olerm

dort o The CRUMd Jar nit {8 gy thown N
.#iaurt_!?-

°Q addort or Subirg -



wgr{'l{éd Eﬁﬂmplq -

o o= O [ (Myfen
L p 3-0 star-tornected altermadort tupplies
a lood ot 40 MW od PE, 6.45

|ﬂ%&!‘r«,% and T
nweThe et thaneg

($ 0d .~ 1. pore phate &
SOt N0 Wy teaccdange O6s <= port pha 5o

‘ (| Cudoele
A€ lina ol weg
OF emf denenated,
ff:-—-n{-ﬂlﬂi.'u'lﬂ _E__].I-c_ﬂnﬂ'}fﬁ— t B = 0 s} P S .—L ee .
| R,F{:.'.{'nqe I AL ,-".-’ e
If‘rMJf {t 'ltc,hml’. |~=~ |
ﬂl r_{'1 rjiﬁﬂ __.-
Mwm w« __«Lq_ IL
ED ?}_' \LATA )
Y 3§
iﬂmﬂnhnt ri r
= I_)r-rrl \ —‘I ndl Es =
Cineuft dlegnam

Solution -

¢
FoL output Currend = w1
U 2% lleoo X 0.85

—

= BILA
TRa drop = 613X O
1X; arop = 617 ¥ 064

=  MO§ W



Gon minal um»}a%e/ phare = ]l_%
~ £ 350 V.
& = En’;L l'\D+ﬂ'-:-T')
5 > 348
5 sinp = O Gat

‘ m &
pe teen Lrem Ane e CHo d;n%.ﬂm 8¢ whene

T ontdoad OF Vhas peen 4aKe) alun%
ree mence  wveetor, |
A

€0 "‘l_t'kfﬂ_ﬂgqj_} P\n}

B e —

SO x .
- b &aA5 vV

Lne em, f o

'T_ f\‘ll'l.lr Ell“l. ¢ +Tﬂ_wg)

T —
X635 & y1y3e -



Letort dlaqram of a)-
E e [
(fort 1o ,lead R t.uﬁHl{_I POLI © re #ﬂ':"ht?'ﬂ’\;]

let,

E{" = Mh ||,t'l-'n_r:1 l:.'l-l.‘f'}.f {Phnqq

Vo= Tenminal Vottagde | ohate
=

load Curtd one [ vhate
€s = Synchrtonowy impedantg [ phato

Yo = ficliiious mooctante duo 40 ke armalure
eatkan

41

€ froctive arimoatune nefigtan e /’ rhase

*L * |gakage teactonce / phace

¥

ey = g‘dﬁ[hﬂuﬁnuﬁ eactonyg prh.&_m_

(; Vecthon dia %{lﬂ-[ﬁ {oﬂ_ ia‘aﬁ-f ﬁa- Pewer forecter
Rfﬁ-dutqu 15:1:{) =

< -..- "lllr
e A <5
o=y & P &)
“‘»LQDH Y T / /
> =X

_b*'i“'*'? \Jh\-ﬁ-aa.q aﬂﬁi} dug Ao arm adume reachon
L oequol 40 4we woltage diop on fickHgud

neac+anca Yo B0 A% valued e vie Jonmed
T Phase vajues,



: HWe ’F[\':["'d't-lr.
) he hasort  dragaan for lagaing  Power Acter,

PG Ay
unt“rikﬁ powert fa Cdort (F’Uﬂ‘{ rce nildive ) &
leading power factor [ eapa Citive) .

: wern Hfacdor
faquam_for_onity foukn fackr

@ Vectort d
N— |
e /T T /
g = ,f#* | ¥, }
E_JE:' 2 .r'f !I
4 ’ % %
___"t__.-- % | i
T
____.a-"_-@' 4 ,..-f I|I "I}:L-. |
| I
> Tn all +he Vacder dfﬁ?ﬁm‘ﬁﬂ s the vo |4 age

takan ol e Lorverep VR Cdort,

- fan uﬁi-’«ﬁ POW @rt Lapdar [vad, e UﬂHClEE (V) oo
N Phase il dhe  nad CLirtrton s (T) ot chown
tn -'Ffﬂuml-

- fan - OFENY Powen 4a ol load (T lagt e
\oltode by an ondle. & thown ¢y HGura,

7 fen kmcl:'na powen facten  |ood »the load
fands donmy 4he \oitage bt an Gangle  shown in £,

epnreend(d)

@ vecter I0GIAM  fon —L‘Emf;} Power facjorr :-

due 4o anmactune 2Hfecatve Resittance TRa
Sl ke B Phases L e cunrent




K
N\
A N
.~ T\ T\ IR
e | 5 e N
7 2L - , }f_‘["?_,-
p L0 2

T The UDH—E}%Q_ driop due 4o quﬂaaﬁ_ realtonce
DL & Awe veltage driep 4 Anm atune en tHon

o Wl be < in puad natara {A0")  with dhe |oad
funnend T,

2 The. NO |god voltage To ¢ dhe veedor lum  a

tenminal VoldaQe (w) & Sum of abeve veltage
tii‘tt.pt: g TZg,

WhQrte

Ze & Ahe synchrtonout  dmpedonce
To4al VolHage drop on lood = TRa + ) (TXLt lxﬁ)

:‘I[ﬂg #.3 Q{l—'* :(njl_]
w'l-'qua ditop o oad = T2,

Vo 1t090 oy NO Load €o s V4 TZs

Total

1
LR



| Vo l+age R.-:lgtdﬁﬂ"iﬁ
| \buoge requiation -
7 The veltage nejulodfon of @nof femator &
1l defined a1 dhe ufe W "JUHC"%’Q whan anl Joad
|I

| i¢ removed devided Ea Ahe. rated *Hﬁminuqll,r
outpud Wa lba ge.

“f mﬂhﬂaulﬂ:‘rl"m C U—F‘ﬁ )
-} Eo — N
v

X 160
=)

LoV i dthe aridhmedical differenta R 0ot he
Veatterual gne,

= Tha and}nﬂ» load PE, Aernminag voltage will fay

On memayin

e full |gad . Heneo reguladisn
Ui negakive in dnad pggg,
|

lvad &8 Hhrpwn
| OFF it met e came e Afall ip 'uu1+r:ngug
whan  full lood iy opp lied,
7 Moltage thameodon eedice O an  aldennator
ore  Shown i "Fat'ﬂ'i’:
i —
IH_,—-" %\\Fr_ !__,gf.l.f!ﬂﬁ
R/
S
3
.:E \‘\
| i \\
FiF. L':‘EL b ;
S L T
Loag Crirtrrend ﬂ_?

\lol1o9e_ Regulodion @ ueue
W JUE Lo




'—.__,-n—r-r"u""_mhﬂ' o o i

Dederimination o Vo ltoge r:ha%u'mi"“‘)

g -the pileduce & Ay follows § -

=+ The fertming Voltage ¢
value ‘v,
= The ©QAd 1 varisd antl e hott mederr and

am@ et (Ndicate 4o rnated value? ot Ahe
desined pPowert {a oo,

B e onbire load  Ahrown R it Ao
feld excitation ane kepdt Can Stant.

Gdjusted 44 siy rtoted

Spead &

- ‘The Open urr et o1 N [ood voltage  €o S read,
Aow tequlation  cen be Hound Ly,

—

Vo neduladten = EoV X 160 |

")

= The lange machin@e, the ol for, ‘nc?r Hhe
requlation by dinct Lmd:na_ oL Ao Small Machines
be comet  prohibitive,

7Pt wll bo dourd Aok all Ahese medhods  dibkerc

ChigFly &n o way e no load U'i‘.l'l*'fﬂ,_gq o ¢S found
N Qadkh tase,



Rﬁﬁ{ﬂﬂ_‘“m Jort lD_H%Q_ Ma Chined = . i

& v~ . o PEs e
- The _Ft‘Hﬂmf_ﬁ% MQ_“H‘]E;&! Qe U—'ﬂ“ﬂd 'Ehﬁﬂ cl.q-h:.,-,n
minadion  aF ruataxdﬂd*'m Lo IM%Q Maghines
&y Sgnchronots ‘mpedance ot ENF Methed,
The mathod t¢ dule o +he -'leemiwa ok, 53_

Behn  ogch on mrﬁ
® The omperg  darn ore. oL method , Thee
Methed (€ 4he  Condn butien by Rodhendt,

S Zeno POwern  foctort o potiart Mathad, Thig
Method €S 4he el alone hnd. potierr,

PFarameterce

Re cy:_i_frtiz d

F

——

7 M) 4he mthads 4o dedert mine the  re qulation
fort  lange machings reqluitie e J?ﬁllmme-wg
Panametent of 4ne maching [ aHernater,

= Thegoe ane,

® Anmature (ot Stadon) /e sisdane

® Open cirmesit /ao lvad  charachend siics
® Ihoat crcwt choratdert SHCE

EMP method e Alternodont  4est -

; s e w Dt R g
o =

5 Tp  detenmin® the mp_?mmi@n of an oltertnadort,
+he f’Fﬂl[Btﬂ':r‘% Josde e ?Qﬁanrf{rﬂQd.

tay OPeN — cimewid deot

) Chont - Circudiy QT .



R

Lﬂ} GF.Q_I'"] -_— f'_l:rf Cj_ll."{' "iﬂ_ E+ P

—

—» ghe ‘mMacking - {8 1N pn no- lead R dhe  inducad e
pert Phoue T meaturied  conrtes Pmc{.'ng Ao vartiteg
values 0of feld cunrent R a Curtvg  of drown
bet tween induced omd pert phoye G, & 4eld
Cunment Te o8 Shown, 0 -F'ﬂu"fﬁ-

S+aelor

DpsT  Excitatien et l l o
.---H. ._I"-_. “I
4 _¢_-+r~-4n—-—t:r Q—Afm__ﬂj . L) :
e S | E 3 Lo N
| Pl e K
- | g
i Y .
ﬁ/ k2
@Fﬂﬁ-*ﬂﬁd—qs{.j p -4

) Shont - Cincuit+ 4t «-

3 T iy et armatung wind i &5 Shortt ~ eircewted
.{‘hﬁnu%’*‘ a low nesiStenceg amefery @ S Showon,

2 Duﬂtma This 4RS+ 4he gperd 8 kKePt ten want
B Short — oin Cwidt comrtend ¢4 meqsued (oo g
tondind 4o variowt yalues of field Curr @y,

-—" n .

The exdtaotion ¢ inteosod 3o oL 40 Qv €
A WM the value 6F dhe full « load cunrcond,

S
oPeT . R
.?. ) e .I | - o—— ‘J"‘I::ﬁ:-"l;u'_@' tF
G '!:l_trr'i‘_lr | ‘%
J . J'I'-'F
= A L -

Fuce

léhnr["r- ClT *TEH) ;:I



chortd edrttudd chario ctert s s te & Qumye

yitosoon, Sherk= Gttt TUTRENT Tie

ag Chown 0 rﬁguﬂqi

— %@
A QL™
fiald curieent Tg

w

.ﬁ:dfﬂhnuﬁﬂug imrqﬁﬂﬁfif ﬁ"‘l':‘-'llhcnfl .

E

> qhe following prigCedura) Cepe Qne€ tn volued

i ks method.
= Tha Open cirt cuit Chana Clertis ¢S
qiven dato  ag ghewd €N Jigune.
S The  Shortt tirteuit  charaCteris4ice  cwrve L8 drawy
friem dhe doda  of 4he Shortd civicuit 4ot T4
O S+rr.r.1i¢ﬂ|r~.{- e pqsﬂing_ %nhmﬂﬂ’n +he t:m'%m,

¢S plotred fre

ﬂﬂ

oc Vvota

Feld - O.L;Lﬂ[ﬂn'fl- IF
(O fp - Tarrs)

Chanaclen ist'c_Gunve



I __ﬁ

o Both dheSe Curues o drawn an a Lomenan
feld  curtment  |aeq

~ (encidert a  fieyd Cumme g Te,

5 Whe OPRN etudt [ He) VoHage e it Feld
cwrtrtent (6§,

5 when  dhe  toindi 3 (¢ thort ot cuited | the “tortring|
Veitage v 2e0. Heme 4 rn.o.ﬁ be oasfumaed -that Jhe
whole  OF dhgs "'d"ﬂlJ\"-la-‘é_ £, 1 ‘m?ina tweed Ao eintudade
the OIMOTUMR Chert tirewideod Curtrand T,
angasn £+ ke E'dl‘ﬂhﬂ'nﬁgm

{mFﬂdantQ 2o .
Mhere

2

€ = Tz
Wharte |
. E, (oren tkT)
Ze =
T (chorth tker)

7 Ra can be Found ot digcuwgced eartlien

Ke = "1 'fs - o
2 & Xg oneg Kneur we chart, dinanm‘f} Shown in

*F‘?f tan be daawn Lfore 0Ny lead and ANy
Powert Jaetor,

7 Vetdon diagroem 0D - €.,

& € =\ 084 mp? -
- T ra P
£ ‘E_[\‘afr:naq} + i‘lhf+ LUsind;- +.‘I:=.’g°j



A o Eo =V 1
(Mhore Jore ‘A E-E%J“Lllu’hm . v X160

~> The ‘alue of rteaulr:d'f‘ﬂﬁ Jort unlty power factey,
leading Powert facdert can  alte |,
A Limiloan '—*Jma

7 Nede dhat Ahic medhod  of dmenmcnm? Ao
Hegqulation has e Fﬂllmiﬁa [eidadiongs

® This mothed ot Vet
Val e - 23

found Otet ¢y,
Vo H“Hﬁ

very occuriod® becouse 40
20 found s alwags more -han
terydor MNorynal "-Jﬂl"rﬂ%l?
Heree 4o valug ae Qgu la Ho
r:.Llu;ra.Ld,; More  dhan dhet Fagnd Ftom  an Al

d0c 4, Thet t'e Luﬂh'a- 't (e Ceaaflod “ PE;S“’“EE—HE
medh g d ',

(¢
Viouwe Condi 1 om & Saturadi,

N S0 Found e

* Thit valug o Z¢ 't pot Conttant bat \Jourti gy
with " saturodion" ot low Sadurigiion i vodue
S 'erﬂ-en , pecaMte  don 4o ofFtoct &
Atven anmattire Gripert® — derrno
Mot Hhah ot high latanagdion,

O
tS  much

Now) wndert Shortd  cicntt Condidion , ot fon
¢g uawa ot s be cateto armotyne Mme e
dirackly ﬂgmaﬁrﬁ-’riﬂﬂg,

~ Differtent valuet of p,

P C-E‘“”E-!. Pandi dn
diFlrtent yaluee o Fietd

Ploed in "r{"aﬂ.lrtal

7 The Value oF 32, uiuﬂ.ﬂa daken it Anad
Obdained JLorm Falt |

Bad  furrend iy Hel Shart
eort ey 4 dagd .



5 3n g rrethod | Or M Ot e neatdance , ¥c¢ hae
not  boen  Aneaded qqpaﬂnhla Aokt  alwra itk
leakage Reattantg Xy, d

Wornkod exﬂ_r_iﬂLm 'mat SYNehrto No e-thod /

—

e

EME Medhhod . e

2 Frem Jhe #ﬂllmu:ma 4esh  resuld doterring the \o [tage
mrﬂd&&t‘aﬁ o a Q00 —v . T phagas al-der naden
d_eliu-lzrﬁnﬂ & Cunnent OF 160 A at (1) wnity PF
W) 0% kﬂ%ﬂiﬁ‘a P.F
Wt 7 ln\aﬁcn& PE
Test reecw) s o Full - lpad curirtend o0 o0 B ¢t preacduced
an Shomt — Cim it ‘ntt & fiewd exdiaton o 95 0, pn

emt pfF BO0 N (s Prinduced  on open — cirteuit ba
the tame exdtadtion, e ortmatiare  need Stanc X

0.5 S0
cop <000V |
| B _ 1
: ; i »- | M o A
el ad s i |
~ _I L' | | | [ |' L] L LN | -
\ 1.p p ! D4 i
) (B | L | | & | 4 f R
| - | rrrid
r g o
i ' ,4 Co L
{01 Artratiue AR T

L U s J

L

(Shortt cirteuited)



r|‘|I'l. I
AE 2 "
[ ] Faa | AA ."'II.-"I_.l. | o
I . | |I el L )
| :I D':!\'II = .Ef:":- I
| W
||'.|'|. P fat i

\ IO Masrnad o )

QDPen cieeut )

Solution
Fort Sneme exttation 7, = 0.C Woltt
5.0 cwnrend
= €00/ 1o
» Enry

Xe¢ = 1] EE—R_E_

= l!:l._ EJIE:L

= B0V
TXs = (00 XY4923¢
= Wy v

Eo = \J (\:'i_hn':'l"f' EG]1+ ""Htfll

% Regulatien . 2140~ 2000
.8

= :}- o,

A0

A (o0



Uy v

i

4]

=

Vs noon 80N
L Uﬂf“‘a- Powert {ﬂtimrt)ﬁ-.%

* P - 01 (L'I.?_ﬂi:l}

f,f
60 A "E_w’ll
;"? / I| r
/a"ﬂ: 20004 fl r
A o
D e
sov @

Qpbmm facderk at o 1@ad1‘n3)

Eo = [(:muﬂ X 03 +80) + (2000 ¥ 0 - q%)l]%

Y TLE'ﬂtdnﬁﬁﬁ & 2do ~ QWG X 180
2000
B 'I.'LF - qu'i {t&a,} -":' J‘l'.l'
0 L Lo 3 ! i!

s | :

h |"'\-\.\_ |

Vs 2000 VY i
. |

! : day W
: r
N g

!

t\ﬁ:;men factor GJ rnr'-F'I og " )



Co "’[\&“m e E‘D)h-’r (wﬂﬂﬂba?! o i ) J “
= M2 N

‘ _ 2600
/o requlation - 2434

amﬁ ]

al'Ei tjl

e —

ol

Vechrt diagram 2 requladion e

Li'a—'ﬂ-ﬁ% leading & mv’r'a FnLﬂErT -Fﬁ:iiil’h "f:i
i e illls o i e e

Nal) Uf:lfﬂrﬁn; dm%nam R

e ation -['em: lad tﬁma
powery focton locd -
e O e~ o
* Fton e o oden ﬂfﬂ%ﬂm . € an ko -E{uﬂ& @t
Of =k
b
AR
x’;} '
PR
& A ) e
e 3¢ l(”*"-'&i.ﬁq':q'_'[‘wsﬁ
___.-"'r .,-'-"_-_-- | 'Iﬁd [
S i W
= o I il

{ Ve clon diagea m

fore [D.Cﬁa'na Powd ert rFardﬂrr)
* Fert e riighy angled Ariangle oep

E= \ ae™+ o’

R = (on+ AR)

0B = (‘Jtu*:.'!& +TP..::.}
B0 - (Bl+ )

el =

(ven ¢ + ng)



L

v €= ﬂy e 9 4 i‘nnji;k‘iﬂw + e )

! - s
. By caludoting €, 4ne regul atton  tan ke
Then ,

'/ Regqulodion « _i;i % 160

Note s- Fony laqqing  pPower facden load , Ahe

Caleslated

neﬂulfﬁl‘nr,
d  posidive,
(b) "H"EC"":""L ar nﬂnnm %"‘: !‘E‘E}\&Sﬂﬂ:f-tﬂﬁ -IF{;III':' 'm

qu*@ﬁ factorn qu "

mwmmm"

Freemn  he vectton dagriom £ can be Hfoued out

.::,[} =
[ \eoso + TRaY —s
|-r V‘LGqu —_— The g o -
T_"I 'I_E.._I—.j-— : Il .-;r._ 'T
& e | (eop ~mrg) |
to, |
T
" ' ET | /3in 8
L | Tae |
I —
.'al._ I L ‘l’ j, F
B kg

QU-EL-Fm dl‘uﬁnnm i lﬂa&‘na Powoert rFﬂt*im}

Fiom  dhe gt angled +nnin=,3|m_ oD
= {Oc + ¢B)

08 = (Wegs & + TRa)
ED = KE’IQ = h‘:’-)

=




ap = ((Vsind - I¥s)

o €3\ {veos 0 4 £6a) 4 (vein ¢ -Txs )

2 By @joujating £, the nQulation  papn e
Col culated.

Ther, "4 ﬂE%ulnHm = E-V X 100
Y,
o Notg 41— fore laudfna Powent  Jatdbr load i,
ﬂ@aul ation e 3&1‘«:-3,
anﬁ'n%ﬂam & Requlation for  gnit
(e P e S Sl
o wery fa tdon load; —
i N i el . R

Op =€ D —
/’-ﬂ-ﬁ-fl‘lﬂi‘IL
!
D_ .-""'-.. ! I’HE
- ;
g Aoy ] £
o — ¢
e Ve TR

( vecdsr diagnam or iy
€= | 08> 4 ppd
08 s (on+an)

08 = (Wt IRaY

e TR iy

Powert fa ey )




By cal qucana £, teduloton  aan e caleulated

Re gu'lf:dfm . &~V

— MY
YERAL

Thery Y,

F

G‘tE‘ ™ETT CL1 *{tﬂ. Oy .

9 fen “1%3“‘3' N Eﬂ.ﬂadina Powdert ofq edorc

-ﬁ:!lumlna @Xprieftion 4,
velue oF €.

rﬁﬂnf[ ’ ‘-H'HE_'
Wed fore  deterr m-‘m‘ng )

€=V (Veas ¢ + TRa )2 {w;;;aal

? when  lead power facdon ¢¢ Untt s, dhen tog & -1
Then | | & sing -p
[
E = Vvt ma) ™ (x>
Priablom -1 :-
A 2-0 stan connetded alennodorn it rated af fﬁﬂﬂﬁhﬂj
2.6 kv. The anmatune OFfacdive rost

Stame  artg
LE L R oy ex TE'E‘.EP‘EE#UQIH_

CﬂJQan.:fE_ the p;mmn*m%q rt_n?ﬁiru-ﬁimqg
lbad OF 193 kW o4 PP OF O

fndhrtenons  rea chance &,
Pert phage,
fort a ¥ Emd;r}j,
Given Data .-

Ot e

Pamodure Re o than to (Ra) = &

“§othrto nous  Reactance (Xe) = 3o
Powert 4acter (oo &) -
Ta -f{r‘\f[ e

0.5

|
Percentange  cegulation = 2




Fonmua used -

* l'{e%tdft*f.m : £V

| PR

W

Vr je,5 RV 7

Solution .-

led L F-':f'l:ﬂ-l,— Fimyd

the  phate  custfend  of g
tonng chod aldern pto -
M Jort o d of
at pp oF 0.8 |@ﬂdu‘na. R E o -
1280 % |3 % 13500 % T, % o8
ST = B3M A

Snee  4he Adorrnaden o

o Cornnecdod ¢
feprasendt Heo Phase curtent. 1, -
Phase curment

N | artmatune
= Biyp
“ TaRa = BENY 1o
= 103 \
Claxs s gRayy g
= dvso
Vo= 13580 R

DV e FI95

L

——

E = (3395 xo5 ;;;;52_

(779 ¢ n,;;—:_:r;;ﬁl
= B9 N
Ve e Gulouion 6910 ~ Haqc
2G5 & B
s =113 v 'l:..F'IF'I';.}



90 v o opan
Eiﬁ'ﬂ-‘-tu'- ’ "::G!'Lﬁ_tl» [21_4.{{

@) the  Synchrongug dMpadant  and O A o cg
b) e full - |oad Qelakon i,
S oF luﬂalﬁ,cq%

Given data -

e powen Lacder

ltne Voltage (VL) =~ coovy

Beparnant e KA A

Hnmniufi{ nﬂﬂ{g"'fﬂ"‘liﬂt | £o)
field rrtent (g = e,
T8 F'nd +—

= 0.9 =

&) Tha R‘dﬁt_h rlonguy

‘mpadantg & nealtansg l:\_?—_!‘)
L) Mha tall - load g

Tlation Whan  dha  potser tacdor «¢

M0 thrcon o tmpedante 7, &

Ze = NSOV
a6




2y 7 dds

=55

}{;;';‘1 EE_P‘Q‘.L

5% » @257 - (o)

= Yl S

Synchro nout  neoact antg ,U‘:-;‘J > a.8M A

Full load current g,
Ta = 55X 100
£Eo
- lso @,

Es 1\! QUU:":. 6+ ic.ﬁc-.)ﬁ 1t {usfﬁ(ﬁ - Tq?ﬁ'g}l

“V(sB0 %00 TI0X0.2) * 4 (550X 04 = u0 2.241)*
= ddo.qg v
Thene FFnr{E?
* * = o =W
o Puiaz_dr:r:flﬂﬁ - — X100
= 39, |4~ 550
o g
C50Y |00
il e A

ST SYnednrt © Mooy LM pa dante

N “Eﬂl"}ﬂtf}l:_q
Ze o S5 o

o The dul) -lead  requilodion)  ahen dhe

TORER dachn o1 o gy L go.ay.,



plem™m - 3 5o
prEslE - &

|

p O -kyp , s v 30 @ He allennaton ko an
offeckve  artmalurte resitdonte of 0,25 2/ phate,
The %“Chﬁmﬂ”? nealtaneg < 3.3 sfphate, g
!gakﬂﬂﬂ_ reactancg C]-'_'.?_-'-:‘L’,frj"ﬂger £y Ll..'[ﬁ.ﬁl &' hod
load, dotenmine -he

\@) Intertna  em-f (fa)

bl ne ~ load am £ (T

dy value o Yothiten ouwl reattonta which

anmotiere e acdion, CHSHSHS
Given dats n—

frrortant  powen = T kup -

line  wvo toje N ~ Alg v

Phate - q ¢

-';l‘(ﬂﬂl}.xiﬁ'_ﬂ (#) = toOH=

Pomedune resitctane (Ra) = 0.25 Aafphate

Sgnth ronew § rRactang (X¢) > 31d=+/phaye

Anmat ure e acdan @ (xq) = SRy

Fha Ce
UE@A 'l"t'ﬁm [L-{l':l' -
‘—\—_________- | g

B >\ (vt Toa)>+(TXY  (Snee i s 0pf using <o)

Eo = =
v ﬂw+mq)l+ﬁ\maf

Eo—V

Joorte 3u.|q;} ton =
Vi

¥ ol

Ko = Ag = HL



Soluhon 4~

V= iﬁ: - .;}T:I‘G N
!
oQp w L SOX lo*
XAl
= (.56 A

- TRa = Ty X TRa = 69.56% 0.35

= 13.29v
Ixa > Teu X Xa = 89.5¢ x 0.5
=M. Hw
™ = Te ¥ Xe
= 6956 ¥ 2.3

= gan 598

Loy
9 Ea —\J(.wq 6t 1139Y 4 (30.m .
> fa = 359.833 v fine)
W) Mo - load emd (€0 )
%R JTTE?*T{;{SL
s B

3"1) 4 {:rn 59 :1)

\Ans )
L rtﬂcﬂuifti{nn - ?HULQqq,E

= 2p WV
Ly

2392

- -41r':| i {\.H.plqj



—

@) volue OF  SYMWDNOW  reattanQ  whith  rOp e Sendy
arnmature neocHon,
Yo = X3 KL
> 30~ Ove
) drF oL [\Hngj

_—_—

Proklam —Y =_

F g00V, 60 Kun , i“ﬁﬂlﬁ_ ~Phata aldernaton has an
pFfectivl  nasistantl qf 6.8.0. Aoty ocudmendt aF  |of

pavdute S on armature Cunnend @t 210 & ©on Shert
cincwit  and @ erd o0 4%h v on Spen — CKT

L) S&nchrmﬁau‘; frmpedon e R rneactont,
b) Requloden with 03 p¢ logqing + wnity R o046
PoF 'n@ﬁﬂuiﬁ%..

Giiven data -

W= 600 N
Tse = &lOo A

‘Jg.:*_ = 480 W
TF = |8 B
Ra = 0.2.0-
E‘F_‘Lu—'ﬁcﬂﬁ u|_

The oltennatert 8 ¢inglr  phate

eyl = VT ¥ |D“3
60 - Gob X T Xin

"‘i % 1G-DH
~ Ton ( Sl [oad ':”‘ﬂ”m'*;l

3



\fot

Nowo 2¢ = oo | samere
= ARD
Al
i Digisht &
L
N (8.a35%) = (o-a)”
= 2.27H6q o
Now €

¥ Wen @84 85% )"+ (Ve sin ¢ 4 ':lr::a:i;
VR Sign for fagging

d
¢ot ¢? ~ .% lm%a_;ﬁa ~-¥Q 5“3‘” fort [-@a.{,‘nﬂ

L

)

Singd = Q.8

- — 1 i .—
S E = \EIEG‘G il rr!tiﬂ'ﬁ:nu&} + (Eﬁf-‘- MO b +100 % 5.9%7
=  FH 608 v
< ﬁ@'&uffﬂ-’hﬂ . E-V

= % 109
L'

= ] vBOg§ ~ hot
(oo AN

8.6 Y,

lant)
® cotd 4, nd co

- T
€ =\ (00 %14 180% @) 4 (600 Xp+ 100X 22 HT)

3 B = GERMES N




. A nﬂcdm\ﬂ*‘m > S60MBY - 890 % 100

&00

Gvox v, [ Bty

@ o = 06 Umdcna‘)
gfpﬂ ~ Of
h\l_-_— T r

€ = \N(6e0¥ 0.6+ 100 % 02 + (fox 0% - 150 X 2.2769)
-  USst. (24 W

o Aue]odion - HES 2 oy

¥ ot
sT0

-~ 92.9% (Png)
Prioblem — €

.
E]

A Db rE-’rnJ‘L Cornme chad celternador ft noted a4
6oo kum , 13580 Nplte, Tme anmodiire

rReciCtante &
E’dﬁthmﬂﬁﬂug neagdomie arg

LE S 8 309 negpeckive |
fert phosa , lalculate he FQF{{E_‘I‘\"‘D,%Q g ladinn d
fort load Of 1280 wwW oy X PE 0.8 1”'%"
VP E ovy lead.

Ei‘-‘liu‘ﬁn d[:_'ﬁ 24, .-

-

KNRA = 1600 KWA
Vi <= 18300 W
g = &&=
Xe 2 3600

1 . _ 13800
Ph - —
ey V3

= M LRGN

(‘ Ctary Connected)



Solution 3~

e B —

cate -1 4-
ot ¢ - o 'Inta.
SO @ v Bt
Pout = |3 ViT, Cotp
olasox g

=\3 % 13500 X T Xog

B9 = g3, &
1 L 63.426¢6 A - Topy,

“ Epn = (V. Cot = ; .
*E‘qmt"'ﬂﬂe‘xﬂ*'ﬂ + GE‘HQExhg)lﬂ_
(FHay, 223¢ X0:6 + 68,496 x 363
=2 E'Fh _

AYY L1330,

Vo Reguladion . Epp ~ Vg,

%150
Ven

QY. 1332 - 39y, 1958

——

T3, 225 ~A tod
18, & ¥,

i

Coga -9 = -

ot =1 , sng -p

Pout = 3 W T 0ot @
i 1a%0 XI6 . (T X 19500 X T, %4
P I T ENAYY s Tap



p E
ABen = (3999, 2280 %y 4 oy g1 o )1

T o+ 8932 xn )2
Cen - 8OYE . 3ouq &,

Ve tequlodion ~ Tpy ~ Vv

Ve,
- Boys. 3249 - 939y, 1210
Y., 223¢ s
= 3.3a 7
(o3 -3 -
(et § -~ 0.3 load
S & - 04
Poud - 3 VLT, (ot d
it g - 08, dhe Lawwtrdent q (¢ famg ol dn Cafe

TL = GE'LT&EI .[.'_.'} - Tﬂ*f’h

LI

o B
€h = ['Fkﬂrtr. 9236 % 0.8 4 6846 X 1.5
- 1
+ Q:f-jr‘:ﬁ.l‘l‘ﬂé X0 — 68436 X 20)

=~ 6359,637F4 V

o - ¥ &
6869.63 % 449y, 22 i

I Regqulatdon

T34 , 02 E6

R | T



) arfodle|
Neeossity 0F P20 i A
O nator
G'F'mmﬂﬂ j.f H.-—!-:Fﬁmrw"-

v

fartalle | m[’ﬁr{ﬂ']l"ﬂf}__ﬁ_-f__c—d{ﬂﬁnafc_jrj o

> The opemadton OF cnnﬁ?f4+'n8 an  alderingq, )
paralle| with antihest adtertnodort or
Commen  bul— barl 1 KRnown oy 2o Nl reany 2t
- The alternadons ane wsad

whene 'H"QH‘ are (" panalle]|  woidh, mu_nbt Ol
altertnatens,

€N Q PO %‘Hﬂn:
g Q'dﬂ'f“ﬁrn
friequ enty.

-2 The eloedetien Sptem do whith .o alten natea i
Conn Qcded | hay nlﬂﬂl&‘a 3o TWGJ\& aldert nadene

8 load connectad 4y o4 that Ne matterr what

Powert 25 dall verred- by Ao {ntnmtn'a. abbart v eclar,

._'}I The Uﬂl'l‘ﬂ.aq_ g\_ ’Fﬂﬂ_‘:]',u-ﬂ.ﬁﬂ.y o el 5‘#5*}*3!""1 rﬁ;‘_mfhlﬁf
| +he Sama,

7 The oo aton o8 faud <o ko Cornected o
dafinite  bug- bang.

=» The ConnelH " Of %&H&nan-a_ aldertnotert 4o (ive

pul— ban ¢ , because , Stodon ‘ndutod amf
beinG Zoto, a Shertd ~ it (il
? The  prtopert
e

e fuldd

alten mat o 8,
+hnee tun.d;rlliﬂqg

g'ﬂﬂthrm nL zaton oL
folle Ll

myCH+ ho
Satis fied .




e The tertriinol VOTOSR  of dne in Leing ot erinodery
must bQ e came ay . bar g Voltoage,

s The SpPeed of the on ﬂbfﬂinz mﬂtjnl[ﬁq_ MUt be
th Adhal o4 .
s G (4 P s
bug - bart "Fﬂ@ﬂl,uﬂ_ﬁbd_

¢ The Phate of 4he oldertnador Voltage must be

tdetical with 4,4 Phase . the but - bar
voltage.

¢ T+ meang W dhe Quotten MU e g ced ot
the tnstont dne oo Voltaget have Carirg o4

+ (ondidon 4 ¢ indipated by A Voltmedey, Condiden

%2 Mg Indifated by Hnchro "M2ng  famps e a
Hgnth one SCopo ,
- 34N Unrpnia ") OF alterinpfos  1-
Sngle phase altennadont o
) But - Bar l
TS 1 g
i | I
L L &_‘_;. H*.: \ g) i
| |_ | | L
|
i1 I I |
I..-'!.-'; | 'r / i,rl .-I
/s —X I/ 3
} = [ | Ea
f:ﬂ-nlr:i;ir*.@ -1 M::z-:lq'n@ 2
<
( Q*dﬂ{hﬂl,]l’ﬁ?_fnﬂ of alterinodon ) g e




5 The moctkinge Q¢ 4o be Eaﬁﬂhﬂﬂﬁ;zé_d W 4

Gn
uFUJ_ DnH e but - bans A0 U}hﬁ:l’l m'ﬂ"‘liﬂ{i )
g
ﬂ1h‘:&ﬂ-ﬂ% Conna cled
= This (¢ dong with dho hep of Ao !nmpr Ly & L
p)

€ & €y ane tn~ phaCo veladive 4o dhe
“temnal cinewit bt are 0 dineck  phose
GePoscHon in dhe local eid cuis

7 The Cpecd pp 4he

Cernected ° aS  Chown Na rFfaLum?
7 The

m:nmiﬁ‘a maching 2 8 het
hm”‘ﬂ“‘* A0 Hat e maching 4

. , hen foro,
{te {mqq.hﬁﬂﬁﬂ WUl al8d  be ditrerent | hen e
+here  eotll be a phase - difFeneneco bOtw eon the;
HmHﬂfaqf

2 The Phate - ditferon e will he ContNugue |
mmi)rma weth g U‘;ﬂﬁaﬂ_.? En Aheln r{f‘ﬂq_q,u@jcée;.

7 The  we st (S dhag theirn e [+an Vo [+age
Will  undert go thanget simdar 1o Ahe
aq‘tng%uﬁnt

"Rautly  equq

freequen Qe
i NUL, Qs thecwn

in Jifau rno,

=2 The retuldand o H o

| o o MARMGam &
Some  other Aimet AR L,

2 The tunnend 4 ¢.1+enﬁa4{ﬁ%l.ld maxime m g
Minimum,

it 1
B O TS St

| e L
lampe o Hick er Wil he Preodu cod, v )



7 The W%ﬁﬂﬁua OF f1icker \:Q{ﬁa ($2-4.) . lﬂ"‘Pf
will dar mout @ Peovd up ﬂ—\‘*’rf&nﬁﬂiﬂ‘qa.

= Dork nesS  indicatel dlad dhe o wﬁaaﬂ €& By
ana tn exard Phaga  Opposition veladive o dhe
beal pireudd & benwe Here C no HO 0 |+ and
ntren + r’thml_uah the lampc.

u) - ﬂnﬂk Qﬂ*‘ﬂ{{l
= Synthrtondzing &8 dene at -the middle oF Fhlq d ; FK,
That g mﬁa, Come Hmaf | i} i1 Kneun og - lampsdont

E%n chHe e ui‘ﬁa_.




| I
The Bps il g bghASSE  whon dng 4

b RIAgRl (DRR Lh -Phall w¥th dhe beyspgn o ag,
betaule +hen voltede aeaols Hhem g turice g

w1+0ﬁq OF each matkine,

Necmiﬁ for Partallel operadion of alder

ﬁ_{_hifﬁrr;.

i mﬂnnuﬁmsjﬁgpenma (N parrodlel Lo e J;‘ﬁrtc:.m-na
regsang, :

® Sevenal altennador s can Sepply @ bijgert foad
thau o Et‘ﬁﬁk& alteq rnateor ,

& 0Nt ent morg aldarinod are g mcua, thut down durtin._
the pertind o ight  oade. Thas  qne rRmaln :'r?
@t on naden Spertatets 44 neart &re foll  load
et qricater eFkicion Eﬁ“

tWhon ane Macthine ¢ Jaken &ud pp Certvicg
fent ofe  clhedyled main tonaney and N spe cinn
Ao m;mm"niﬁa m{‘hfngg Maun dain e
Cmﬁrh'ﬁw\“% OF 4he Cupply,

&) TF dheme ot 0 brteak down oe e
theme 8 no n danr UWpHon s Hago

@ Numbor of MACHNL fan bo added Lotk d.'f;-funhﬂr}j
the inidiol st o e den Qcmﬁdmca 4o the

nequirnemend o Jultl L1 e ™o astna ot
demand Af e \ted,

@ Paraliel opercation OF dhe  al-ten naton y WOdu cog
~he me&fffﬁa WLidt oF Qﬂ{’ﬂ%. gQﬁﬂ‘ﬂ'ﬂ:j"‘ﬂrﬁ.



RE%“WEWFL:{@T‘E partodle]| ppenadron -

-

qhe fo ! mm{\na ondidion ¢ should be  satic fred for
FG_HCQ_H'E]' apertalion are al fellpwe

.

L qhe phate SeQuence of dhe But bar Vo [tages &
fhe N Eﬂm;”a ma ehing a4 age ™uSt be the same.

L qhe Bus Dar Voltage s and dhe tneoming  machine
fenminal  vottage Must ba iy phage.

5 'T'r'-,lE'_ "'Ifﬂﬂml':'l"".":l—!. ut H‘Gﬂﬁ_ - e ﬁ"ﬁLﬂmiﬁ‘a Mﬂf_h':ﬂﬂ'_

and the odternaton  whicw i do Be  cpnnectod 0

paralie] ort with  4he but - bour Voltage thouwld be
eqaaLt

= The Ju?mcpuﬁﬂuat OF e taq_ﬁ@naﬂd volt age oF 4we :'h{'_ﬂming_
macdhin@ R Ahe frequint ofF e voltade of e Bug
bart Showd be eqgual,

{TEHE-E'_ - phate MAertnadort S 32—

—

G %n%-—Ph&EQ_ aHertnator s, (¥ & nNecessany 4o Sy nchro -

WZQL one phate anly , dne Othart 4wo phases el
fhen bg  synthronized OLeto moadi cally,

= fwgk {0 nece Ssany Hrad Hae {ncﬂm-“ﬁgr alter nadons
't Cﬂnnqc“a "pPhated out' lie , 4he phaces are

WNNett od  in ke PrROpart ordet of R, Y, B & ned
RY, 8 a4,

-_\_}
rn“lﬁqq I':’-r‘"IPE oree wied , Bt quQlEf e dﬂtt‘hﬂﬂﬂjﬂjg_

Conne cipy asy mme 4ritally o ar shown in Hgueds.



B Gosborg, 1
-4 E—— p—" E—
O—¢ 31 | 3 L rl% :
N [ 8L 8
‘ Ot \2 J )%
J r s )
| ol L
| |
‘ I
| A I
_ IR L
N % \ |
LWI’W .1__ | AN 1
S y Y G Ay
PsjreveleicalComeci
e
| -
A .
CYNE S L) ,
5 Ty L2 Sy, 3
( %UM,_M %”2
L
T rerekc Pagi o
7 Thit denS P oACACON  oF uwe lamp s, Sugy ested
"ﬂ"ﬂ- Stement and Halcke , nelpe g tndfeated

Whethert 4hg ﬁ"afnmina o Cwing

o slow,

vE iy il il a_



Ll e l[ampe were Connecteod %t&mmqt’mtm_u
would 4ok out an oy ;

“P o Simu ldane eucg |
Cfp the phaste ot odlon ¢ e q :
; 1
i ey € 0L Aok ap

r’r’nmﬂ

JRE L €5 Connecd od
Y & B (no+ ¥ gy!)
(and not g g &'Y  ag

bedween R g ol 1 betweon

O betwocon ® g Y

thoun ¢ 41‘%uruL
<+ Nolrafe Starl € of Awo o Ching g
supertimpoted on oaolk THhnon

R O R

Ef—w‘
"\/

ante Slhawn
ony —Ff%um?.

f’N\

—~
/\J\
?L_ ,Qj

L}JﬂHuﬂ‘Q_ Stant gt Awo Mﬂthr'n&i/)




..-}:|’Tum Cods o S out VO e Lavild flerl o © al
speedt (F e droqeientier @p dhe o -
are  Aferond.

= The (ncom: Ut na e o

rr:unm‘ﬁ‘[) { gy
AR N UﬂH{la*E Ot RY g Lol Appeart o rrwr:m_iﬁ
andd clo ek o ige w0k Teipeed Ao dne hu e hau |
- The VoHRQ  g4ar RYB al o speeqy o HeC Ponging
40 the dikbF Oran g ket oen Thedm Fn@%f{'hr:pg_t
> The um—lﬂﬁq ACrioc Ly i¢ RR' & i3
be ¢

Coon - |

=2 The meaa-a QCreg ge L,

€ RR" and ¢ tean Ao
be

OO o n‘;:‘na ~om 2eny.

= The Voltage aceg e la & Y& which ¢ AQ ¢toa-

Pa St Qd ~thr:mLcEI4 2HE ™Mo driem,
-5 The "I..-'n'|-lrﬂ.aE Qlralg Loy g E?'mh;ph

s @Fnuach€rﬂ et maximem.

ifﬁ‘a. 'hnwfna Jjug
08 :‘ntnﬂmfna

Vight wp ane Abdert he Olhecr ¢n

“the
ordert 0 3,1 s 2,34 o (,3,93,
< The Enmminta mathing ¢ g4 Iy Showdey |
=7 ke Sdart R"Trfﬂl.r Laltl ﬂPPE'&I'Lf ok g veod odin
Clotk wiie e lovlivg

o "in"r'icli]ﬁ % and

L3 te, yig
| huuinta Jash pasted *{Hf{ﬂ‘u'«ah =t i

-7 The W\‘rﬁaﬂ acrogg
& apprto aching

RY®,
vS dQerto ':'lit'i"‘.a

=% The Voltale acrioss

Maximum ,
Ly e yp!

19 t'hfri:ﬂfl{:l'ﬂ%
g MO o,

= The "-.-'thﬂfaﬁ oacrotl Ly (s ‘-'[?{H'E'fﬁ‘z-f""la I"LE"I,U\.I.I"'Ig
pPasted —[ln-:tﬂh‘ajﬂ et Tﬁﬂ'ﬁmum_



<l | G i

S qhe lamp s will tghd wp pne aftert dhe o
n the otd et 2,81 =

5 33,1 ede, wWwhigh (e
3 S0 . Wh 12 juet 44
e S ik ‘e F{qg,{_ oyt do o =

wz“{b‘xﬁ

e

g O— > Ok
Voltoge stans of fuwp rachine;

Pt sl
2L Jjﬁy




A0 hJ“F-'-" ave mﬂﬂﬂ*}eﬁl O—'* PHP"Q 3 f'ﬂm
2 The appart @+ dirie tH on "

= &mamﬂla g dhe k
rodation of  Light tndiccute s whethern  dhe Mo,
atertradorn 18 gunning doo  fact O oy Qfagy

1"-@-_':

Eanchn_nﬁhcﬁmn i done at the  moment he

wncressed lamp | ¢ én middle oF the  dani

Pertind.
S when dhe aMennodore voltade &8 deo WEh Ly

the  lamps 4o be wied direCHy.

7 The Step -dewn Tfe ¢ arte wied R the  Synchie-
nt:u‘ma_ lamnp s anre connected o Ane Selondamel.

2 Whon the  un@tessed lamp Lyt danll, +ha gdne
40 erpssed ) lampt |4 R Ly are ::!u‘.rn1\d= et
faf.:t_ruﬂ.ihd 'hmctalqe}.

% Hence , 4wt mothed o Stdhthmﬁf'lfna Peoalse

Some MRS Knewn ap 4w briight & one danik
mothad.

7 The SYnChrtonis aflon L:.H lomp ¢ e med e JUTR A"
Attuwrnate, bopayse 4o a l::maQ 2r-dent |
a 1 ;
epents en thad  senge OF worrend judg ‘mendt of
Ahe orertatort -

- To ghirminate 4he gloamend ef porr Sona _jur.d% Men 4
in meutin® openadien of  alternagem,

= The mMachin@  &ne tynchnonizg] by o mong
Qelunode dewce  called q gzdr,;l,.,nmﬁgqnl}q

»| he 3 stakionany it & o Wiating  irton
yane whith ' atfached 4o o painten,



5 Oul of dhee Coile | o pain & comectod 40 ene

phase oF 4he lUne ] dng othar do Ahe corlit 2.8 pon din
o Ching "I‘QI'[m'l.r'-,ﬂ]'{;

» PHendlal  Aron tdormen h@fﬁfd_
uﬂuill'llﬁ tted,

G

4 The pointert moves o 5NQ Stde Ol dhe  Othor ‘owme
R vend cald posiden quQndmg 6N twhorher,  he

;ﬁtﬂmma MAChing 3¢ 480 fast orr doo Slow,
7 fort Conrtect speod

Ahe peinter. poin
WP

v e riic RI\H

Cﬂéﬁ{mn 4o Fﬂﬂ.}_}ﬁl
ofernation oF Piternadon

oA Cwrr Tl D © (v e ree

Panallel  ©p eroton of RBtrennadorts

< ‘Tha puotast Of Eﬂﬁnm‘%n% A0 81t one alternadont
0 pamalle]l 4o ¢hare o common

bad (¢ ecalled
Operiadien o BAlternnadont .

Conditiont —fore partadiel] eperiatitn of Awern edor? T-

7 let ug See Ane  Conditnn Aort partalie] epertakien

OF altennatont oOne ba onoe,

_ggﬁﬁiéfmn -4 g~

7 Buay) denmiral o [rages -
* Thig

: it
S Akbtained "r:ud adjustmend of the inComing
Penenaden’s  freld  sdrtength .



Bae beee L R
B |
|
| Y
! B
[ '
. |
: | — | I
| :
. | _\_%_ ® |I SYnthnon,
| LT Y 1 Swigen
T b
= r:\1
\___,/’
. Maching Ity coming
I Operation rﬁ"'qfhl'né's

S : !
L e hno py zodton o o |4er naﬂ’nrt_f;')
Condidiaon -3

7 Equal  troquenciet -
This i obtained by  odjugkin

==

3 e Er\tﬁﬁ’ﬁmg

!am@rtﬂ.hrfi Prieme - maven Epeed,
; b
_ Bug i R
] !
— S—— E
I | l
| |
| - ; '
e ha A\ ‘ Sgnekrtan: zip
| | F 5_ T Swdek ?J
LA |
1 v E‘ I
\ / /
~ ) o,
g TR
Fochimg Intomin
Dty on etk e

(glﬁnch ranizalon  oF  plieanetores ) r



! condiien -3 -
(pasiTion —
game PhAte tequente -

. This (3 Medained 'h:_j ﬂd]uﬂfﬁa Ahe  conditiont o
tna ltennat ont which

Conneod in pastallel,

Bus pares
F P — {
: B
| \{_1“: 1"'-.; Cunt s mizs
L | I Gacd e
| |
ol s
\ ‘\: | P
; f
-4 J || £
k 2 \M,_ _____.-"'II
M achine (m Tn :;E-rv‘-q'ﬁ?}
Seer; addln Mo i i

(_synchronizodion of B 4 erteador ¢ )

Q‘d Nchron tzatton $ -~

P s £ A deri cokith L r[:r‘-‘!q,*-ﬂ"—-"l“ﬂﬁ wled {n paralle)
Petodion se aldennodenc.

5
The methed op mnmr;h‘ng dhe  aldernaders in
FAralle | o Enowrn o E*dﬁchﬁunizﬂdl'ﬂ"} -



Cyn ¢ hno sCope

r_,..,r—-.,_,.r'--rr'r""-'-"l"‘l-l"l

® synchrnoscope 4 methede arte here + -

@) Damk lamp madhed
) 'Enﬁ:ahﬁ loomp med hod

W) Dark K 'bnc-:cdm famp Madhod
tea) Sy chrto Scope reoth ad .

= Ty dorle lamp mathod of gldnﬂhnﬁfffﬁ% 1 threg ey
and  tonnected @t Shown -F{‘a-um o

2 The aldernodeort 4 & Mrteudbt tonnected with 4.
bug bar 8 it EUfPiﬁn% POWRN 40 dhe (oqd,

7 dhe atermnadont g s dhe m‘ntminﬁ alderinaton

~ Thcnmi‘nﬂ- altartn ator (2) & Shaerad 8 €M Qpog
5 odiusied dg a4t Wovhed VO g

2 The voltage & %ﬂquemﬁ oF e Syrfom
emain  he Same,

The eXcidaton of in u:mrn% o,{_}mngﬂfﬁ
e %ﬂ_ﬂ‘!ﬂﬂ:‘“@_ . Tloded o HQ%L

-2 Mo |dtmetens v, ol tndi tonte
OF exit4ing ot ern adar

vl ad it

e qenertared  usl4ai

Wit age,

7 Vot medan Vo wadiy
Voltade of

- Mo

JFeNarroted

-

E"'lﬂ.hf"lt'“qra_ M"“Eﬂﬁﬁd—qﬁ
VLT N the ¢ e

ﬁfjl ‘ ondi4i gn - (P e n , .
UGHEL?—-Q tﬁdt{&{qd EH dhg ‘a—f‘ul Lo Py Saston,

Vo4
Vi  octe obsermpd meten v, £



wh"zﬁ AhE Wi""ﬂﬁ‘ﬂl Wy R Vi nne @fbllﬁ—l,fﬂﬂﬂ.f+l‘hﬂ

q &5
-

gocfi S fied .
L iqhe PRASE SRjuente OF dJha 'ﬂfﬁfﬂ"ﬂa alternatern g
o (NG Altonnatort  can be  cho cieed by wiing

Fmgg SQCLM'EI"]QQ End{rn;_-lmn.
4 Mhe 3 [{meg ™ ke it Aanc ﬂ-lnmina r|rn'-fr;rn~.-rH

o gathe® X becomes  dadit g Jedhert | dwen it (ndicater
4hod the phate fequence  f¢ Corinecs,

e - —
B Pus ban !
__4nE — Ly
L
| [@]
1 S - St
| ?hll-x ¥ i &
MI:-'-?” G
b = N - g
/ iy 0 :.f.t
® 4
" B S -
ER.
) i
.j:[!a-..-:'ll‘a

A 3 et ol -
| Alfernator | ouferpadort Alrer!
) i
A Dank lamp
B 5 D !'nni;":-} o ) 5
mma alterrnodor 0 Samg

= e
The Rqloree oF the dnlo
B dat op g-::-'.c-h'n% alterinofort ;. 4he ;-ﬂnchmnn-‘;n‘ng

tm”” wnl]  gdarnd _{Lh‘ck‘qrtfna th wunlfonm,

7 MThe
| OutPut  Jorminalt of dwe {ntoming Al erinador

| Oy
*Yed  preopen ly.



k

, OF 'H"-EE:
alterinateny |, he 'J'll"ﬂp il be b:rtn‘ah+ & dqﬂ&

. Freeq Lone
\ ‘Frenente  ©n 9
5 There ¢S oy d

alder noctive l*a ;

= The Speed af alfermatorty § ¢ adjuited Prie pey,

d
Se 4nad thc!mrﬁﬁ% OF lomps ¢ Slwen
N made,

? The ampe flicker 44 o vary Slew rate | of Ndieag,,
that the Arequengier gy +he  Hoo QU+t ertn ok p
QNS Almo od g ua .

=Bt kit tenditien +he sgn{hnnnfftna Awdtch  ff clogey

At the m™middle oF ap the 3 dark
= When -the Iy nehroni2in
nafon g 8

!ﬂmFi‘.

Witeh ft Closed, 4he Qiter

faed Cornecded 4o e bug o,

Bt et EJHL%:Q genenated emf of e
altaernadon & o4 WO 40 dhe bug hax Neltage,

T T4 neith o Suppliel  power nor MeCRIVRe 4he
Powen  forton dhe by bar  and e Uternaton 9
of Gaid 4o be t:”'ﬂﬂ.i‘m‘a on dhe  bucbar %

L Comin

Deme rmedg o -

W a4 {8 npt POSSERle g
alterrotort ¢ fq et

“* o loumpe can ha daurt k even 4y

OF Voliogn m Fredend  acresy i

The e gl o Mot 4 @ liminate e 0g
d;ggﬂﬂﬂﬂ*f“ﬁ‘aﬂg'

Ju&aﬁ Lheth o Ao

N Connna
Ot flow , "‘ﬂ

““"-‘-‘ah 2 Small valee
"H‘ﬂrn.'na;ri



Bright lomp methed .

5 In bright  lamp modlhed o Synchrtonigin
9 loomp § ang ¢ o Le

adl 4he
conneedoy oy o Hau.n‘?
twohorn ke ity
Al

1,l'l"l.I::'n--L!:m'|'~u|
3 The lampg

et h) a'l,ll}u_‘r
M’Eﬁ'-""ﬂaehﬂ are

dhe b ah"ll:&qﬁr
L oo ) he_m.uie unwm«ag ACHege
e lomp €8 o g

the Vel aje oF ek

al4d rt N o
-+ Now the N togmin

Atertnateor ¢ Crartted  and oy
Sreed U adjutted 4y (4 Mated gpepnd,
= fleld  excitadtion

9 alio odjutted
the  moted Vo 1tage,

H aenenate
< wWhen +I"!|'E__ Uﬂl-‘raa‘e_ Vi & Va ane oqual ke
tondion 4 ¢ VS Fied .
7 The  phase fqUu enca ¢ che eked ba Ahe  wie
OF phase  Sequeng, indicater
4 e

ot U_Lif‘r? 3 lampy .
the  Rqmence of 4o tntomin Uterinator i
ame ag that OF oxicin

d  oltennator | ke Snthro-
nif;irﬁ.% larmpe ol

Stourtt Flithmina O Uuni form
M le wps S0, 4he owtput deneminagls o Ao, inmin%
tMennaten  will be thanged preepestly,
2 The —Mwntﬁ ok he Entnmfﬂg maclking ¢ adjused
T Ahe exicdn

g, altort ‘“"c'd ar flrt.ﬂ_fi{,LL'E 'ﬁ@é I:Eyr adiu Hl'ng

the. SPeed o¢ e tn cﬂmina altertnate n

ki A by T‘r".ttl:‘_l*il-q
s E‘ljﬂ'ﬂ"* ot sin fwocteh 0 elaced at e

Of the hﬂigh-’rﬂ_s# pertiond  of e

 lampe & Ay
The Hlernaten o synchngnised



—  [us ban
: _.?_-_..

A &

5 &

l H Hy .E-I”"’%cl:-‘ })
6d b oy
BY 'F-L

Emﬁh“lj

{Lmnaim. Brugh+

taump F’?Hhud)

:'“_'nwﬂg

®| Pank g Bright lamp methed -~

7 An dhis methed

£y .-H-auma;.

33 g

'{%{ ‘7 L=}

B

w.

Main Switedn

EXI5H ng

F|+¢rrn:.fahrl_[ Dank & Eﬂ-‘%H)

_-"""' .

I_:}'I‘n
rAQ ~+hl:-,1i

+

~.r g

I e nwa
£ El*f'-&fw

K,qr&mi o |

3 lampt are Lonnected oy Shu

R
y

H

3 anr:}m ey
Sufdo -



__an
civeet Hhe. Eﬁl:_nrm‘na alternot on

v allowed b Cun
afk rated  specd.

2 T %ﬂﬂ.szgd <. f i ﬂ&jug{pd d0 a yalue equal

qo Ahe  @Xisting  alternator Voltage by Vert ging
e Field excitation aof (n fﬂmi“a aldeqrator

» e phote  feque ncag

¢ checked with Ao holp of
a phale  fequaneg  (Ndicater,

5 when -he \®Haze V| & y, are ogqual
4 ¢ Cfadrrfigd.

= Tn At mpdhed LS UID-HQ%E_ acrofl e

8 diferend  and dhwg i lame ¢ will
Fl ket N wng Jorm,

He condidion

larnpe

no+

- .DEFEI‘?&IF‘IE'}‘ tpon  4he hpr:ﬂq,uﬂ_nta o Cﬁmm%nj clden -
nater , 4he oOnder of

lamp £ m;'_ua be wa ried.

TF €, & dhe Arequenty oF oxitling alternator

And Fl Le e m%uqnta- oF dhe Eﬁtnmiﬁg afden ~
nectore,

betlfiane o +he

(ondidion Hort tntomig Maching  ¢-

? fort qhe  condidton dhe  incoming maching 8 Slowen |
T PR ree atest than F{F.}Flj, now lLamp |,

(s d‘.a{'na dut , lamp Lla hed alread pasied
e Point OF Mmoot mum brilltane & lamp L3

G-F?nuqr_h:ma, moximum bri llkanee
7 The onder o©F brtilianee  OF dhg  lomps s g, L

&. Ll ;._."EJ. li_tTL‘l,‘_g'



| | 1
> Fort dhe condidisn  dhe tnu::n"ainﬁ mcltr:*_hl.-”;tr 8 g
B, ':\F:i'}‘f-q} e prdert  of brollian ge o ‘“"E T
l.ﬂ-f'ﬁl'l:'f £ L'. 1 13 % Ll .
=3 Elﬂ-ﬁ(‘_h Mot 'Entnﬁ _gu_;_i—[-th i {:ln EQ_A_ dl_i.ﬁltﬁa, dﬁnk
period  oF dhe  lamp Ly,

_1:|

@ SynchrioStope ;-

2 The SgnchipScope 8 an  inghument for in&fm:lfr?r
difFerenil gk phoye & %ﬂ%“ﬂﬂ%l hetwean Awo
Woisages K o4 dhe  came Hme 4 alto  indl oade;
whethert  ajdernatorn 8 rtuﬁnina Slow on Jag

= T4 i a moter h&ﬁ“ﬁ @ poin-Ry  fixed ot
one and of 4he moton's  shakt  whieh oo ate
Overt O Cradal  grale fired at Hhe end op .
Shalkt,

PrinciPle oF Synchriogespo oo

-2 The Syn ch nostope wenk: on  Adhe P“t”ﬂp{q
OF wefakn} ™Magnetc  field,

T Censhtu ¢ onod __flﬂ+ﬂi1_?_ OF F‘dnchﬂn lenp ¢
__‘_‘_‘—\—\_

=

< T4 constSstt of a oot | Sodon Woand Jon
4ot phage Lyttem.

7 awe nedort & Shatdent 8 sepplied  [romy duwo phas
Sup Ply  from  dhe alten nodowt
o p{]_nﬂ_Hn_L

2 TF e oo phates arQ Snchrtonized |

40 be  connecte

ihar the
4hind phoatae will ﬂh'*ﬂmn-l'r'::mua_ he SYreh roni 204,

)



' o I_I.-".':I:Eﬂﬂlji-f |
==} -+ II Cahﬂ.-_ﬂ.{_'-l-ﬁd-"‘ .:F |
o |:! | !l .Eﬂ--"chnnzr:ﬁﬁ:’
H_HL CL cl,:

To Bs-pos T
> The SPPlY Ho  gioden

by exisHng A tennater .
7 The supply  do rta-tor

m{:nmm% QMertnadture

Funchons  of Synchro Cope .
7 o indicatat ditk ercerte in
atertnadents  tahith ane 44 be connected ¢q Paroll el

7 8t alko indicator whether 4he Coming  alternader
is rtuﬁn'!na- Slow ot Jatt.

it WE"'@ Mo hing

ek Sgnthrescppe (s Yvan

sl E‘ﬁrﬁd’[mﬂcm{ﬁq £9 Jrven \‘BH

Phate & foquentier of




: ; hroCiape :-
Weaking & SHOEAT

- Thae t-:rmkiﬂﬁ of Adhwe EanchﬁDﬁE'Eﬂ[ﬁQ depend ¢ L"P{"JW

=2

-

Ane diffenance N frequenty OF alterinakeng
Ltllhi.ﬂ""'l are 4o bo Connectd in pacallel.

If fhere i No diffgente N qu,umtg OF fioyy,
2 Statort Supply hen dhe fofont wemain g Chang _
S,

OF AHheng diffFemente  (n frequen ciel of  yteden
& Stodom Supply, dhe  repdon  will rtotaded,
IF e dirferoneg in Frequantioes (g ¢ readten,
The rodort speed o bo Freater,

TF 4he differen e in frequaeneser 8 leog
e fodert  Qpood gl be Iectg.

Snchro Scope  medhed -

SynchroSeope &F an aktennaten by "ﬂf”ﬁ- loenp o i

fet \J‘p_ﬂ'é_ﬁﬁﬂﬂ_’lr medthod, tinee o4 aequirnes o

Ceree O judﬂe.mﬂﬁ‘ﬁ' For I:'La;,ﬂir'ﬁﬂ_ Hao g-an{:hrmnigirﬂ
Seaiteh, v

TF 4hece ¢ a ¢mall andle ae
I+ Causet dittunbante to 4he

Tn 4nt medhod | nthno segpe
oF- lampz.

“The Eaﬁ thrto feope {ndt ead a4 .
Mo o Lorin £ off 'ih'q M i dand 'y Eﬁrfhﬂ.ﬁﬂ'j"

The Synchrofrope (% tonneedp 4
The Sy nehn @ ocepe Com it o
The Moo O 4he moving
in toming alMernatot £ g
Cotl {§ tommecded Ao ~the
e but bars

fhase dicpla e mond,
alternadeon),

‘T uwied  fn Cdead

o Shewn n Higerne,

OF & rodgn anda oiadni,
e connoctod a0
Stodom Bt Haeo 'F".-T"a:f
E‘.-rts*#rwﬁ ﬂ'”“ﬂnnn:luq , ot



t}P T & © 0
; . r.l :;J |‘ :
| |
. :-.fﬂﬂr:l:rztfﬂi:ﬁl'
B ?R R ?}’_L‘_E! i et |
(. E'mubtwﬂ'll I.‘Jj'n cm-fna .
ﬁ'u"r*&l"l‘.l'&'b” -Iﬂ[JﬂI[J'DJd.':_

#
- - :

5] pﬂ{ﬁ*’qﬁﬁ. i AHackhed 40 +4he

-

7 In 4he Synchroscepe |

et &l | 1
Simws poindert il indicote dhe Conrrect Aime dor cloting

Ahe E‘dﬁﬂhﬁﬂhiﬂiﬁa Swaittl,
= The CornelCt ddme Jon sblﬁﬁ_hﬂhﬁi.ﬁfﬂﬂ 13 twhen tha poivdeg

in dhe  Synchre Stop e (s §'+£t+€af‘}nn3_ at+ 12'0 clock
| Pogidien,
7 T Raquenciel are divtenant volugs, 4he peirder

Will  reod acde,
7 T dhe peinten inditatel in 4he andd ~ otk wite di'ecian,

The e quencier gf Hhe t""ﬁ(‘_a:umt'na alters nadorn ¢ fows,
| Thg Clockwitq  dimecHon of Motadlon pE Ake paindor
:’;"“i :t'u:'_ rFﬁﬂq,LLEﬂfﬁ oF  Ahe Entum-‘mﬁ 1) forr nacten
S Lothan dhe  deequenty ar fhe aldennafor 1.
| '3 method alio the m[’:qﬁeE are checked
Fircsy E“.} F"“‘J’:dl‘“ﬂ voltmete (.

T ;
f,;'q“ Fe|d thepttad ofF incoming olten
AUl +1"".E'IJ|' +Hoge =20 altern atont o Hg_?q g VN - ko eg,ua.l'.

naten (10 Gdjested




ﬁ-__
8 Che C¥ed 1
> Then he  Phole A hﬁ Lﬂﬁ'ﬂ

. fan ke ol e Jog4 Yt \
Phate cequente (ndicaten gy,

5 gF 4he Woiage values R W2 PRASR - sequep,

¢ coect , the Spead  OF riha {NComMing arbern nag,
& adjucted 0 sach o WA Ah& poinde,

by
Qyn chie (LOpQ retateld u@na: glumal .

= 0F +he Em&c‘,uﬁﬁ:‘:iﬂ ard @.q_,ﬂﬂJ; Hhe Painden ;

- Tha ft‘n{hﬂnﬂﬁ:iﬁa switeh  oF dhe  incomi

{
station any pasidinn, b

DuH' T ‘:'I".l-Hrr

2 clovad , whon  the  poinden (€ ?'lm'}ﬂlﬂﬁaﬁa at

2" 0 tlok  position in ke synthnotcope,

= Thit ¥ 4he  pscaett ntkant  For t:lu;ena thg

Cyn thito ni‘f-.{ﬁ‘& st 0,

Q Sgrehnonising  Current )

Synthrtaneising Powan

farallel oporad®dn of dwo alfer naton ¢

let s ossame  dhak e Awo ot ertnatens wifh

tdan4ical speed - load charmactanitice mnn;ﬁa
0 panaliel with o tommon enominal ummﬁje (]

Vos R load {mpedance €7) oy Shown in Jique
T, :

1
.

r“@*—‘lm}_ﬂ L =Anan——
_{:_T-‘}_ ‘uﬂ'ﬂ{r"rﬁuﬁ.’f WAA——
STV

La
=
—



T R

L pssume dhe genertated  emd ok 4w machinet 18 3

arte Fo £Ea HQWQCM”E“H & e tynehrtengu tMPed ang
pert phate 2, R 7, nr{ppt‘-‘u*ﬂl‘ﬂ,
- M= By—=47%

V= Ea-1,724
when <,

E, * induced omi altertnaden 1

£, = induced emd alternadon

T, = Mfennoakore OsAnent €
To = Rternoton  C(uorent I,

w By —Ey = T2, T2,

WY Memam K ywn

o By o= 2+ T
&5 € 2 i, (\"a +3) + Tl
o Er = TaZ5 4 T2
S By = Tolzrz) +02

. E‘[I,';kE'rE:L‘}EJI_ EiC
‘_ELEE"”T'L} + Z12q

€, )z t a2

!‘l -J-L - e ok

zih"‘h’} + Ltz

. Syt 05
?{—3—,1 Zy) 22

v N s T
||_'E‘:L ¥ E'li! -
v e o 4 L?’TEL/'I-B




Ty = F’ﬂq ‘

=
Mha o M&&fnﬁ ceartrt end wndom Og - load EE-"‘"-':L:.JI{
B
Te = Ei=—%s) k
@12)

Prolelem -1 -
Twe sfnaha phate  alterin odors E}met-e‘ﬁg_ o P Ouray,
hawe tdued ot 5 an  ofen (Wacmit op  gygue
230 210" vol+ R restecve "SO%ance OF (3 o g
J
(o] tulate o) Cunrens
WY Torren ol Veltage

Fi
W) power delveried 'I:r'ﬁ €ach of 4o
D‘-{"}‘q_rl'ﬁ {["H]nfg 1_!{. a1 rlﬁﬂ_tl

-
-

E- ""‘Piﬁuﬁcq

EE:L‘:* bF- - {“'EFFET:FW)
__EF!WEH deta -
P T o R
Zaq = )3 L
2= Jba
) = 280 Za'vy
Ea = 290 /10 v
To fHnd §-
By = 478
v = 9
B s Bam B
SoltaHen -

€ = a304L6 v

E> = Q% Lo v

€1 2 3720 'Etqualj_—tu
kg = [ 28 e qu'q)‘u"



-

e B B2 4 By
3 - "

& [\1(2 R 2, -y

= (2304 J10)-(226.6 4 j3:9.9) x ¢ 4

{ 230 XJ3)
G i2+ 33) 4 jaxja .
(14-3 = ja,5¢)

% L~ n

S Ty = Q\E'}_'Eﬂl'ﬂ Eﬁ?-i')

(2(ztz)) 4 2 Ta")

= (98 =0 Jiia)
> 22483 =34
bk T > {il%T'l
=
o M= T2

= (3% - Iw3 ) xe
= 999 .4 — J23.2
* oany g - 32T

= 1'-..--"'£1 Les q:f

294 % 1Y.93 X 08 11
% '_1,*1'3! W)
" Pa = VI, (oS & 4
~ 224% 22.93 X S 3Y

-

=Y - 5 N 5 I



Lo shartin
g Sheng )
: 30 tennadors -
P ey S IR
o When an alfennatert < Gynchrionized | 4he [8ay
e Ghif ted faoMm the E:-t:'jrh'ﬂa altennodon 4, Jhe

intaming attennafort eohich ¢ 40 bR connecyey
¢n partalie].

* load shorting between dhe altennaterte wn |
Changed by qJ-Jrenen% the mechanical <inpus
1 dhe  prio e m@vers |

CEIH&:FFHGH"W -'Ffart I(:lﬂ:l_ti Sﬂ’ﬁﬂ.ﬂtﬂ&« hE.’P‘tﬂEﬂ_ﬁ. g aHerr .
Noters dl:_r:bq,rdg &0 ¢ — - o

2 Sgnchronous  aeneradons unning in panaliel
MUl ey o4 fame f-mg%t_m_ﬁtﬂ_,
Cpeed pouwes Chartacierti stéee OF he precna  movers:
dum‘p% c’.n:i'ufﬁa the -wo GJ*‘l-pﬁﬁtl’kﬁ]ﬂf o paurtalio]
decides -the foad devision Lojeenr +he oo
~ The elecdtial powert of dhe g
¢ detenminad !nat mechan deaf tnpyq,
VT SRENUT Petiwe SEF Tt e hiliek ks
p arallel ¢ deteortm fred ﬁal ch]ﬂ"-‘-"!lt“l!ﬁ.f t'"ﬁ.ﬁ_m'"
: S« "ot
- {'h{iﬁaﬁ H th  ex 0y ﬂ_ﬂ‘tﬂﬁ e o Mﬁﬂﬁﬁj‘ﬂﬁﬂ
GHGHTL. 3 Shange e OI09 budt e diyisien
of ocdve Ouire 4
= TEMaing aime g 4 UNaFf eqted.




r‘r'
(ontrol oF @i load (kW) & reackve load (kv

qhe reatdive lead (kypR) Supplied by eath o Hercnader
’ ﬂfqmﬁ‘ﬁ‘f} tn paralel

toe excitaton oo ny

5 When -he E:‘f{"jif:df{g,ﬂ OF
18 inerteogod the

¢t Condrtelled EE{ m:mr'lrﬂm'n\tng

oNe of dthe aldern ator

MRAHVE pewert [ kKUMR) Supplied
by ol alternateds wil g N Qs1e.08 o,

> When dhe excitatinn ob OGN gt 4he altertnaden &t
deeredued ,  fhe meadkive  pawert (kyAR) Supplied
by AhaT altentnadort will ke docrieoyed

- Tho ChongR of exctak®n deet not make ey chango
ey g ﬂ{-:l-!"‘».IEI_ Pmmr?_ri [l'liu.:-} Eu.FFUQ_ﬁ 'n\d e ﬂj.—‘-mhﬂ_‘r_m‘

- The active load (kW) Supplied L—.}a eath akHernaodan
operpting- 0 parallel €% condnalled ’haf mn»’ﬁwl,lfn& Hog.
thpted powaell applied Ao i,

Whan A4he inpud oWt OF ene of 4he altornoden

& iNtrtealed | 4he  gedive powert (kW) Supplied bﬁ' et
alfeinodory  woil| be d{nertealed,

Whan the (npat powen ot ene  of Ahe altern adonr
¢ decreatod s e acdive Powerc 1,'\1{'&1) Capplied
by Aot altorn adorts Wil be detne aded,
Tndinide bus bart o

e, Pl e — P

- FH"’r'Qﬁﬁcdmrt aqngr—.fﬂ_”‘d toed Powar N0 powdn
f stem,

o F{itﬂ'@ﬂ Il;\dg,{.em Con Eti‘{'g EI{'_ e} 1',5_:-{342 'I“I,ij*ﬂﬂﬂ s W04 ~
e indereonne cdod.



< The Size oF A4he system € ety *‘1”34. H‘Eﬂf‘
ﬁﬂmﬂutﬁa oL an {LHQﬂﬁCﬂ_‘ﬂr{ Ol ﬂ&du‘ﬁg an L
altestnator with dve gytem dooy noj ak foy
the. Syttem VO Hfl‘aﬂ- A J;H'Mt'uqncﬂ'

> The vi]nhl lttr'{ﬂq Syt +em Lﬂ-&ﬂk‘?ﬂa at Con ¢+%4

WH‘CLEE A %meq&‘lﬂﬂd— 2 called an ' fin 4o
bot  bar .S*é!.-‘r@‘_fﬁ.

7 The behauto It op 4pe dnAtnite  buy bas Sdten
¢4 Same o a lartde genewadort hwfﬁ 21t
tnterinad emnped Cumeg inj_ﬁm ‘::t})J

— The SPeed of Gy oaltertnodorr onedded e an
(NN by hart €8 fixed meﬁeiqufn& 4o the
Syt +em -Frtaqfuqnt-a.

7 IR Aan aldertnaton ¢ do be shut down drom
Ahe INFOME  bay  hans, 4he Kw lead s mugq he
reemoved ok E"E?“ rthuf:ina. dho 0 pUt POW T
4o the altortnator |

= The reacdive lood must ke omeued e duting
+he eweortadlton, {

5 when dAherte 5 noreal lood & lead reachw

load on the alderinadery | i+ Jloar  en IhE

ey barf?  naithen r%ﬂ-Hiﬁ‘aL Carr@nd norg  deliven]

Carrt FCRNA-

The altennatort can bo &t connecied o

the bug bous when (+ flgade,

=7




e

orf notéva oy ess (on 1, ol Mo
Hj..—._,-—-—-_-"— [ S .:-.P T ﬂmgﬁﬁﬂiiﬁl}.Lﬁa_ F{‘-"'Lﬂ'ﬂr{

sllet VAT be the iminal s Hage & inducod emd
o P BF-ANe tien ithe , taking

ve VL0, Hhe 1o ad Lurrmend tupplied bﬁ%a altort ~

nato. / B
/

(S m%@—@‘ ';—_,_"L_@
| = Z—-E—[tﬂ{ (gﬂl} - jsin {5‘““*')]
28
L= _:g? [meﬂjgmﬂ} [ E wn(&-d)
_ Lg_j Lﬂjlﬁ\@--c{)"% {Ditﬂ'_J Zt
. st‘nﬂ]

Vil



= Thege Componends ﬁﬂpmﬁﬁaﬁ"‘r e T (eg ET%1
nespectively. The powert P
¢ given be dhe  Sum  OF Ahe
Lort rLEE‘Pcndma Compon @ n48
With € ot 4 R €%n d,

Corver 4ed ;n*ﬁ“n f
o)

Prioducs e k

OF  he  Gurneng

o P= Hﬂsd[._g Cog (©-a) ~ L Cot {5] =, & S
Z3 Te

E S
['E; .‘;m[ﬂ o) s sm@J

sp = E[é (ot GJ“E[%_ [&.{{E-‘l-uaj_‘

g .,% | Etos o - VEns s 4ol Ppart phoug

- Now, let, fort feme reaton | an:a{q o ba changed

o (el £), tinm wic held r;_;.:d,.;dl,a'. Con tdand dug 4

dis placament 4 ¢ 4, additiona) ot ot
divenad ncg  (, -
= ey Eh}j - ES‘&/E; . Tha Jn4ennal
powd@rt  wifl  become,
pt = E_ _
> [E'?._BEE' e (B-T—c,{ig') ]

The dif fertente betwaon Bl &% ohves ke
i
Et{jn:hﬂuﬁvfzfna PO, J

G, ?-5'1 e F‘l-f' - “% [{_ﬂj (_5‘-11{‘} _,_{:B.n;(ﬁ*'i-c{i:-ﬂ]

by FE\I - % [.Sin £ =in Lﬁ__l_urj] 4 o out f\lﬂ—f-d‘:lf“'-.nr:l[:é

)



REY: fis xr@ng Seal | Ahaen sin® Gh) ¥ 2edp Weneo
pSy e phalp
Pey = ‘%I__ Stn (& + Y gin §
¢

2 Tn 03 oltertnatorny , pa i negliaible , hante
| - }{q_ - r - = -

L. Poy % "E'Z‘% (o o Sin § port phate

e BV bera din & pen. phoug

E——

Xs
<> Congiden  «ne afg ep E.tdm‘ﬂftﬂnizina auny eun loaded
mathin@ &N 4o a Conttand Vo hage bt — bartt . For
Prapert mportack oy , o = O <o ot E  oing day
with \¢, In +hat coge <in (8+) = 2ing,
v I|:’5’1* l% stn & st § anmkihbguﬁ
aincg § i¢ UQH:IE]L. Smadl , gin = [

“ Pey < EL{fgrne

.
£ F‘g\" - __El E tiny &
X
Veually , gin 6 221  hentr
y Ev
I L Pg = E
| ! e

|



:}qu :‘d(‘—;gj‘!‘

DH Py = VUTge § Pertphaie

EFFECT OF UNEAUAL NVOLTHAGES ¢

—— e

—

e I e e

= (ongden  A4wo  oddertnatorts | wohith one P g
1

d

exactly in- phoue  but  whith have slightly
ﬂ%!.l"_

‘u‘wrcn%eg » ot theuwn in Irc‘ﬁurm,

U |

T—rL/L

]

Lol
(EF-FE‘—EI:-} £ Upqu._mﬂivm-lﬂ“ji“?\ﬁ

= e T, i 'ﬁm’tﬂ-ﬂﬂﬂ Haoun Ca . dhen Hheirt rtatu o
s tn=> (B-F) & & in ~phose  ,u4h E

Thairt Em oY ’E-;ta Rt wp q [um,{ 5«&qnthr_mﬁhfﬂ3

Curr{endt T?ﬂa which ¢ almott gpe be hind Eay
£ henwg behind €y Qo

Fhe lagring Gend  prnducg s dema qnre 4cin
effect on  dwe gt mMathing |
MQdu tRd,

¢

hgr'}':_ﬂ,_ Er i €

The Odhert ™Malhkicng urng

aq q YN th o nows
mojort AoKing  olmast qp leodir g cur reenvt.  harl@ |
4t peld (¢ Sineng-hangy du g 4o mao Elﬁ_qfh‘gm?
0FFect oF anmMmafure  tea oy .

(A Crr@ala €.

Thit dand; o

i)

-




———ﬂ
L The A0 etfecte act Jp Elﬂ-ﬂ-.t:'r{

0 gq,uf‘-]'H"“'?j bot QP

K hnenee ©on  Yhe
establish  S4ahblp

‘he “Atas xrnﬁnga! R derd 44

Condidd grye,

-]-_}[_{-HHJBLL"H{‘M ) llhﬂrl

5 The ameunt OF  (gaqd talken wp bt an alerpater
fﬂ_l.lﬂl"'-l.l""-% v panalle) wi 4 Bt T’ﬁﬂf‘hlrn-ﬂlj it .;mqb?
deteriminea ha. W de

Ving lonque . b, 4
et do 4

e o PO g
PrYme mover
P SRRl b eeetbadiss mertely Changas
i KVA output » Bt Not W kw Outpy 4.
T In odhert tords, it mang Yy than%e! dhe  powon
factert at cohieh o load i do li vertod.

EHffect o chan

%Q 0 Ox cidcedign - -

The intdial sperradin Cond’-Hone of «<he Hoo panallel
Mertnoterd are fndentical ¢o, each altertnater

Suptlies  peve halk OF e  active load (rew) &

0% half ofF 4hoe meactive load ( 1ynk) , Abe
Powert Hatdon ¢

Gperaty
Ay betny el do gue  load pp.
" The 0ckve & none Hve

powRrt 8 ore  diyided
Eq,uﬂhlhﬁ Mnorto Ea .a;u;ﬁﬂ equol appartent PpPowert
'l”':‘:u\ﬁ!ﬂ; Hart dhe 4o mactkinet ot thawn 0
'htaurtq-.

7 The each  alfertn ator

supplies  a load  current
T o wad

hh.._



- 2
L dhe exCitation of aldernoder Nb.q1  be incriesged |
| s 4ot €1 becemes jreaten dman g,
5 ke differtence  botwen Ahe Awig e.m.8 ¢ sk wp
a r_m‘m:Lder‘ra Currtend G, = Tyy - LEI_HE.Q

Z8
L:Jht'r—h £ ten 4 ned -y Ao !.D{'ﬂ-l Ffﬁh +l"ﬁﬁnuﬂh

e oM atuney  and rownd e  but - bans.  qle

curirt@nt ¢ Supertimpoged on ke ortiginal curtreont
digdrts beatian,

5 M if Viﬂ*ﬂﬂiﬂﬂ‘ﬁr added 4o 4he load currentd of
arfertn of0rl - No. 4 and gubtriacted  frwm ghad  of No g,

= The fwo Mmachines pow delivert lbad Cunmends 7T, R
at TAsSPRCHVe powert dackent ef  cpe ®, R Cotg, .

= Tha chuﬁﬁg tn lpad Cunrento |ead Jo tlr*r:mgumﬂ e
Powent factent, fueh 4hat Cot §, reduced |
wharce A% (o8 ¢, & inerte avced + ERfect an 4he
Wl [mdena OF the 4wb altennatons (g N gligible | but
KVAR,  2upplied th alterinodor No, 4 i inene @eed
Where as kYRR  Supply bﬁ altertnatod pip .2 S

Cnnﬁqspand;nﬂ lLdL decrieoted » al thown 'naa +he
KVA Meanatqa OF Fiqura

, atoas (8
7 Effert on dne kW |oading. oF dwe odtent o No.d

: erin at
fegli gible | put VAR, supplied bﬁ D%: ek
Lohoreay KVARY Suppi® +

5 ineaeoged O owdn
4

d. g Eﬂrﬁﬂqﬂ;pmdiﬁalu dec
by dhe wup Amiangles of ¢l gur,



oy ‘,H'E'Qm Eﬂ{?"‘jﬂ ' -

Effect OF change eom
Now, suppose Ahed QTCI#&#‘EHS oF Fhe i
~ Mo

Shkasiontari arce  kapd dhe Same bt E+¢,ﬁm

cupply 4o aMertnodert MO 4 8 ‘“‘“h”“lm‘?-:d e
. prime  overt &8 Ntea,

power inpudt o it
: Aced
-5 The Speed OF dhe 4020 Mg Chined QULRe € ""r':'&uﬂ%

by Flreirt E‘dﬂthnmm% bond, Machine Ny,
con Not overtreun maching  Nbo .

- Atennokvely . it wlioer i Intneated  powr
tnput fon ﬂ:.nn\ama» more [load ~han No g
Tt con be mode polcibla mnlx& When twodon ng. 1
advante s H onfulan posidon with  retpect -
No-d at Chown in Hjure, whertg £, % Shaon
Qdvanced ahgad 0¢ Eq bgj an  angle o,

- {'nnﬁﬂﬁ_u‘:—lr‘rth_ , hreludtand Voitage € ¢
produtod (shick QNG on de  local einouit
Sete =P o Currtent Tsy  which 1{13& ""ﬂ ad g it
90" behind €rthut 2 Qlmgid (N Phate with

€41 T in
A M Eq at €
| -. e 1
| g 1
| “ll'"-, e |
\ [
ol |
) . l —I
EO el excilaliong
Equal tleom Cupply EQuey axcid adi
Equal Speddr §learn Supply -4 >

Lteorre I‘-U“FI‘I",-I’

(EF[:EE‘{' {?F Elﬁﬁlﬂaﬁl ' L PRy Speede
I gtb_hm =
"-LF‘PI?)



KRR
d Mics 57

r_; .-‘:"_lp
Yle 7/ Hvﬂﬂ
—
EULLT P

™ /e j‘ P LA

)

— -"'i _.-"\Lﬁh*""
i/
Y

(ELF@;L oF Chnnta.q (n Steam tupp!yj

g o kW,

7 Hence pPowent post phate op Mo.4 (¢ increafod by
an AMount - g ITEBL wherte 08 ot of tNo.a (s
decrteated by Ae  same amound

¥ {T_g-ﬁ hat heo apprecioble meacdive Companang o 4he
tnertead’ im steorg  supply doar nod  dictunb  Adhe  division
OF roactve powart, bhut o+ facneoset dJhe ackve
Powerr output oF aldernadon Nof. and doertoosog
thot oF No A |god divtiden | wohen Cteam  Supply
to altennodot  po. 4. incessed o €S Shewn N Hgue,

7oI4 8 dound  Head ‘nﬁ énwmiﬁ% e Inpud A0 He
Prime  mgyarn ,';Lh alfertmotor ton be made o
ke a Yneadent ghone OF 4w (gad ¢ thrtough at
A ditfenant powert Jacdfer,

7 The poinds oondh  rtome mbaring. QS ,

W) The |ead daken oGP bﬁ an al +ennaterd d:ﬂEH%
e i odhen

dopand ¢ cupon ¢4 ¢ dmum‘a 4orque O |
Wonds, twpon dhe M%u1m adyahte OF 44 tlodort,



@ The oxcifoken mortely changes ~the pp
at thich 4he load t¢ delivered  oalth ouy
QPP CHNG e load so long 4 Steam oupy,

HOrmoyn g unfhﬂnaqd:

@ TP input 4o Aho prime  movert of an A4y,
Datort € kept cpnstont, bud 8 Exci’mif:;;
s Ehnnan_d. thonm KVA components  OF |
Mot punt ig Chuﬂag_d , met K.

Proklems o0 load shariin

O~ M s P e s w8 e

Problem -4 -

To idendical , 2 phosg stardt toanectod alder natan
DFIE‘I"!CL"H"‘IE N parfall e , Sheare Qqunﬂu Ao eval
load cfF Jsb KW ¢ ot ty. and M4 a5 . The

synthrlonouy rteadtane R gopstanwe ob each madhy
w LAt rt_E:Fu;'_E‘-HxHHE} sSO.0n g 0o . B«
; phateo |

The feld ofF 4he Lo atterinadore (e extitaod
Hhat +he anmoadun Curriend 32

Find \~
W)l The anmodtur g Canrttend of
LG) Tha powdient Aaddon &

P
Ls

A6 n. In&ta-(qal

+the second alternad
€aeh maching,
Grven Doda - —
Todal load = F50 Kk
load Voltage = Goo vy
lbod P& = 0.3 Iq%!-na_
Xsfph 2 St
ﬁL{Lth : @S Eu
I, = 404




!
load cer rt en 4 [‘EL) F i?ﬁﬁ_]{}:_
(V3% 6500 x 0.5
= 96.3l 8
hekVe  Componant ofF T, - 90.91x g

W% 33, lL1a
Rea clive  component @p Ti= a0-21 xo
= EY. 126 A

The powen Sup!ﬁh{ s Mthanqu
AV CempPonent OF  bodh o maching fQ madn g
the same. . Fa,cyp
el
- 36 DEYR

Due 4o vartiadien in oxcitadi on of 134 machmn
MRachve wmpon end of
Chﬂr:'??_ fr E"ﬂﬂﬂ'ﬂ_ﬂiﬂﬁ-

“the
[vad W awld WHE’ d‘uq_ do

Therta fore, Reacdive amponent ot 4% machie
54 Ei-.an%q‘n:a exgtatton - Yo' Q?E-DEH‘}l

3 7. 241 A
Reackive companend of Qnd  maching
= 54.126= [F. X6
3¢.3685 A

|F



e
(3¢ 084) 4 ((3¢:265)

~ 51.585 A
YR o L d:"l = M
b
o E"r D‘Dir 11&3'
v (089, = 36-08Y
s1.835
= 0.699 lag
Pnht:l%mﬁﬁ 5=
Two o Myp, 3¢ altertnoder¢ ofemafe  in Parg!|
to Lupply a lsad o8 35 Myy aF w9 pp 039 g
IR Ak "oufput  of ane Machdn i¢ Q5 MvF.rﬁl

at a.q ta&gmm'gJ What dg g ﬁ*“ffwf- ad
OF 4he othert maching

(niven Ooato « -
Fl = A% MVA

Powert factore 4 =2 0,9 1&3%;».&'
F!,gjfﬁ? of alberratore . a6 rayp.
Ne of oddertn adore . 4]
Total lgad = 3¢ Mg
load pot - g kq%ﬁ;n&
Mo find t—

fa = 7
Powert Fae o o =



Eﬁ{%ﬁﬂ_‘g{} .

{ﬁqﬁ AT A5 Y oF
S
lad myv AR - A6 % 0.4
= &1,

From Btsk maehine data
ws b = 04 '-m%gt'na
S du] - 0.Y % Lﬂ‘ﬁ‘ﬁf‘ﬂg
MYAI = g5

We obtaill

MW, = 35%a.9
S
MUBR = a5 X% §-42¢
= [0.q

Pfu:lr""'l EE'.{_EH&I mq;jﬁﬂﬁ Aﬂ"ﬂ.
#
we find 2

Miady = MW - MW,

~ Af- a%.%

= 5.5
MWVARSY = MupR - MVAR,

= ol = |09
= (G

MVRS = { (Mwg™ ¢ (Muae,) X

=\ 155 2 ot

I

Cme - -
oy = ﬁi > 6,478 \ag) (ong)

P |




bl ‘sm " oo q :
& % ﬂf‘*@nnﬁjﬂn can nun aja nhnonpw  moten
TE mre Suppy U UE:} 10 Wn? "'.g"‘"d"’ﬁ

Bt Suppy i to e “’-hq'

Ao of mown i Known Q :?n oneey

~ Somo_impotent Feakine A Synhnonow Moron_ane.
EU'E. R i

~T4 junt OMhen Synthaonow Ok Nof at all |
— T+ Huny  gf cont dont &Pqeef.
=R 1 t.mn(?,u e iijlrﬂ-'"?ﬂﬂrﬂ-” 'fPl?d’f

8] 10 a r-h':F' oy Fne ?—‘Cﬁ'r .
@mrp M_rn&i J'LF F/‘L l-_,_{;.}l-m@ =P ?: ramr_hrmnw M
-1 tonp W b2 felr Jmﬁ'fi’.

N E‘i"&hﬂﬂﬁw mHon - (henoned * -

- l’ﬂn:.lmmr:w moton  figuae i g,,leuﬂhm!fr lolontead
hl‘h'*ﬁ an  alioington | ox A ?Engnmn- '|

-% ﬂugn EaLnLhnﬂnuu Hazhine ho  ted, ﬂm

F ! .f -I { 5 u\:‘r “’ﬂ HJMM thﬂ qﬂi‘iiﬁ W ‘ 5 ‘
- =l = o s | iy o x:
8, wchan divey.  sleunicany, fo




tﬁﬂ&@w e g i

ﬂ'ﬁﬂ‘ﬂhu gpp&xf b?-«lﬂf‘ﬂl? MTM
\be as,,mmum.@cf 10 tho Wf"ﬂ

L]

Motons - i
an E,Iclrmh‘@:f E.mc.zsl' on OiEenont £ L

[t moion
=1

Pﬂ;m;m g n 7 E:'E E_f HNL“E_E'FT [T H'ti'Ei SRR
Cperiason LTJLE‘P # Feating 5

= Bhe L modon ang Ly Pr{f'j'_ "’”‘1)6.’0{ oy LL.E.NJ:LJ,

E,!:;rr.' mﬂ-l—ﬂ_}

| 8-
[Sgrehmonou moton] Miohnonay mm'.
251 ﬁjr, mn-l—.nm Al r_JﬂJ_r..\“.g'L bﬂue:{ —ﬂ—fﬂrﬂd . )

0 | Lt moion |
g T ks

’_ﬁ A ﬂ-"hl'_r




Hage o 4 Synchnonouws  moton
% & Conttant and indlerondent of (eae] .
WEL fauton  Can bo (o el
- M “Eﬂﬂ LORE o) fnﬁ,.’ﬂﬁ_, {uﬁ-ﬁ"hﬁﬂﬂ"-ﬁﬂ‘?‘ I'.'_t.r;rr'!H
POWON.  fosioy,

(] um'-f-ﬂ.?ﬁ

=

r

- T+ & HNok g ro)f ft@ntng moron

S AT S I‘TE?&J.—!LE‘ Ot @%ﬂq’:@%ﬂ ewertaton
- Tn'Hau CosE 'J'Qrfa "?JE’(“.

T+ LB ot bo Lih g fon vanigble _H,;.@pwf #ﬁ_.'-y-w.
¥ hot) 2] 'f-G.!"nC]'Pr’,l{ii A JﬂLL']'-"
-r P[PPF I‘Lf:t}i"nr] oF Sxdn chnonow moapor ©-
| —_— —_— =t . R A T
= (onttant .'i‘ptﬂ[:_-q' nlpprr‘La;"-r‘mg &) Clockd, GOn
Lompra o, {jﬂnﬁ_ﬁpuﬁm pumpl klowen  papen mi
ﬂnﬂl A-elopanien .

= Gmpnoving  voltage nequatien or tong  Anamuminog
Ling..

Um-r'@eﬁ&

vlon o oteHhg  MogooHt  fiojef - |
S 1‘ﬂd-LlU'Tltﬁ? qm* ,-hmm

E ."\.'..
1




ST

BE o simeact dara

(Thm Fhayp A - POID talon Ll.?l"ﬂﬂ!r'ﬂa /]

_’g‘

Al -..:-,-,L:-m;‘ﬂﬁ Fhaio uﬂuﬁﬁﬂm) . y

r‘;‘

— Tho Quumeq PosHve clingukon OF Flty



Q,=0 b x
A %-r . %—%J‘bgr%#m

= TR vetton fon ,
- s th QA gllagesd :
olireun'on 'E.Hume? o . 9" VoS S

- aF ¢ : :
nitant 8 =-p Phaic p ) n’e.?aje'ue,

Hentp,
e v 2
Q&F’tﬂﬁiﬁﬂm Co) i’:—r be = 134 . Oz O
than
LTt Q ._E”}L'l FL:III"":'!',] |
mT"'% Py
iy
" M =
Fﬂg_x@ T
—F%f_mhp ﬁ"f% lﬁmf%%

-~ TF b rFﬁl-lﬂﬂi dhat nehlant ~ It ‘dn E'«'.a;m‘ﬂ hal &

" ﬂ%w aptatee  Clotkuico 'ﬁuau?p, <l “'%Q‘ﬁll 3 B

A




T
i 2 Raie il

. 40 ‘1'-6?!""-‘ "'~‘
1,. vl N7

B- [lﬂ

Itln; e, ﬂiﬂuﬂlfﬂfﬂ“r'ﬁ rfﬂl' poind 4
Y |
5 Ldi d’l Enigighn
g‘.ﬂ'.,‘ i | ﬁf%lqjﬂ. =0, hltn—g- b,
ﬁwﬂﬂﬂh‘n& 00 M fome Une. & for' ¢ Gnd I aupue 4 ta
found  “has- |

T ﬁ §¢m hend ﬁj&*ﬂ Adulany  Flwe 9o @ o Jame
o magasde,

*. ae) Ui AL LT R

Aotk w0 Hhrg
an QP?-]»-E 112



Bruh ane Bawh holajen

Sprolan
Exciten
?hnﬂ L8 W’d &Qﬂnq‘nﬂ




t-'nuu

Vtadon © f&mfn&}ﬂtf ko a ot aunatung
% hole  Sttuctung ) h,g_,];'gp 'n o frnamp On Itcdon
Frdme : |
o minimiig +heo Q‘q’ﬂ*d coornent A0H  dho JHadon {'J:.-'
laminased
: % LY \

hm@. l&mmu&nﬁ“} QA ¢ tﬂiu_lﬂ_i‘i?_q fowm Eboh Ofhon  are
ave i[ﬂﬂ,lﬂ h&fr] ‘"{_I"I'I:'ﬂ] alos'n

pﬂ-U Hﬂﬂﬂah‘

a the tﬂnf‘na ain

T Loy anp PrLOUIGIeel ON Hio tNnen PO php
Larton  Opng e e
Thee 1o ano 3 'ﬁdﬂQ J

s .‘-!'1'.‘..- -

'i

_;ﬁ“:r" Opon tqee ox  wide ::}fcm"

; - ﬂ,}t,r .t 'y 5. 2 b i
A “ri’m&ﬁ Tk “"E‘T Emﬁw@ ot *Eﬂ" b@ :
wound %9} ’ xnimlumgf e




| ) c
7@5@; !ﬂ.m-# % ol o
T e ciaq Hpre o tow ane toves o L
Aorpo Lt h'—!—“_d:l ney  permit  Ane wje of  fonm wﬂﬂnﬁ"ﬂ?ﬂ

,[_ ol S - t'f'!m{'ci'__

. ! Al A
3 Todod] Uees dper
L2 :'Pdn::' ot top doQl nlot ol ¢ Huh dhe alngép Flins
Y "'iitnizma Troleetonc e B F Hho mmd.n@

3 Ll :
- 1 Lo tonnethon  oF the Qrum pALng i nnh'n? t:d\"?r-‘
‘i- m?ﬂwm{ o




TP D wed tow modun tpeed]  aliernaton. _
B Ve

Y (oPren atng s R RS
T e Aesnl o ane Plated o6n the pole gy,

' Ft‘?ﬂ\ﬁ! '

— ho

ﬂ-”"f ﬂ':f #—'I"'-‘r"l'ﬁf l:aé':'ﬁﬂﬁ';
"fhru:}ularh B Uiy n’ﬂﬂ-

=7 rdonl - Soltent pole on frooth ey

r:g ol -L,unﬂm*eulﬂ 0 ML Lo

nolnitas typo o
— T+ ) wed (n vany hu‘?h Peed e Motnadon  wieey ol
by lteem Adunbing g, Canee| +bo  ef+onnq o,

- Trhend ane  9F tmea ﬂ;’&m@&m ansl OF peomg et

"‘“d‘iﬂﬂ% tq,rlﬂ,H.! . J ngr-'
— oy windage  {on. |

";ﬁ*ﬁ fPreed ane oprained yope

| |

nbm ( ol

s




e, I'l\""'l"'l"'l'.'ll i,'E bl
1k
Faulfate e .t

hﬂmhm

i h ﬂﬂﬂl bt hn!n}gn = | ‘

g &&W ang ~maelg ©F E&Lhﬂi} ﬂmf ang P.I’ﬂi"?_ﬂ! E'HE‘L
“dhe Sy nun% e+ (1@ Rmrurﬂaﬁ Fans
~ bpudh ong|  bruy  holden ano E*ftmh"ebf 'n Pe '?O-Wemh

Spider I~
T+l e hub en whioh magnekt poie ane fiitee]  Bag
mmnﬂq on the  Mafs, '

Excien -
= Tn aMernator Anp ‘FPUI"-q '11.-‘"-'%:){4‘4'_- & mﬁw i b—d
QF?'-”‘ o[
bl om(ieg ﬁ‘f-fﬂ I'E‘_f’ﬂrlrl_r'{* D J"u;;Ter,- :

— TNp  [hafr & wmad? of tas  see) . | ‘
= Hﬂ_{'ﬁ HJ.I‘"'LH"DH t) ‘Lrﬂfor o 4 O+ - 0 & ik
- B9 Supront fn bemu‘n'? . 1 tia ] rlantd

Mﬂ?ﬂr fFDHﬂnq'Iév anmatting

= ;ﬁ '-’si ema-m (0 fulado ;mﬂmaﬁ




e Rphnaies. i
Mmindhar E(ippm‘i1 o

| vonnign spagen
= ) -‘Elitp; ﬁh'}?! | Hono| dnown CoPPet .
il Brushe M 10157 i i -
. Shaf) - S0 Tialg t4ee on ¢ eurtko 0! :
- FErdtoven Torged el
1

Printifie of opencton

Magnerit Iamhﬁr_
%3 E'd“‘thﬂﬂﬂﬂuj motore tvorh on dho  paine e of dhp

i_u-E.!‘Lill'ﬁ'ar
= TThe L baling Fotel  gag hiﬁ“fﬁﬁ* near ek otney; Le

g maﬁmm ang Jinong -tere ewhik g +eomendlow
Forto of attobHon  bohwgon Hole  fuwe Fr.?rh:-'.a

v : gy o0 N
'—T"f Suidy  Conalt10n 40 i *mMagno} | mqu to




- A2 . b ’ VER
.mw e

Ll A i = IMFIJ Fn@?uﬂmﬁ T ;

P- Mo OF polg n +he ! fadby |

3 b UL T
ey PR
v Ll e
= T nwﬂhﬂa Hﬁ.ro]f con hg C{:mefpﬂgof t‘::.J-ﬂ. Mn”‘ﬁ C‘“‘-fl}
And . south poie (%) ottt i .
|

-

5 y
Asiume ~Ahe nwﬁ.lm% ﬂ}ugﬂnwﬂf— ,fl‘rmai ¢ nododo 'n

i : o allo
IOtk )€ dirotson 0. owtiHuhos 12 the i
farmm  Reton  pate  wn bad Sa

= plow ~the poton Wil 5"9)6';0.19 40 npdare  (n The andl-
clowtvvie dingeton . |5




. #1'!' Hhe ne pelaton and {umg,t_ﬁrg dake flate ur?
"'r - Q’i*"q Mwnnuum?,. "the nofon (3 fHehd
1_.- Thene fore Eﬂ”"—“"‘-ﬁnﬂw medOn &5 rlot o o in

'-:: e iw ﬂc‘m'ﬂlén_ the  paitien of Itaton, noton |

’"'H"LE' F-H::ﬁ:-n, unﬂf ROHIN POIQ afbpall Coch U"‘i-j;,‘-"ﬂ_
- |¥

'l I_.hé' e I
g kLY '3 . - .
q \E;Nl '-::-.- : T. R \.E____-,.E Fid I!-
1&;&( i :
;'—..-—"Jl:r'
el
= now  alto 4neno i eltnoetion Befween ane freso

'ﬂﬁ'of noton. PoIe ., aa efit, muam-:ﬂl Cmf'rr‘ﬂar 2
MOOr  Ji))  conHau® 4o nun Spnchaonow  pag

%1 )




'Hr---.L“u | VR 1""‘“ y

fulk, VoItage tn ano. aamagune ¢s e votior o)

it 'I'IE';

Y o= '8 mnd E‘:- , . SLEy - i_a_
Ilii | .ﬂﬂﬁFnﬁ.m-q Corent  Cwrtnent  glpcwen 74 Q -
”I‘F}“F‘ r'-l‘.'h R [V kg

i =
twhong

f Efdﬁf_!"rﬂ.ﬂﬂﬂw Empen/onge ,a“.n""?flﬂ{?.

~ lhon o ggld g sl A ng on o !.G'ﬂql =l | fIP i O
Qifumed cthen the gouen Thken &1 zeno.

LR

|'.

_ Ewn

1 on o Load), Ltk |

Fa

B, | g, i _,,i-
'.ﬁ uﬁtnﬂ:_iu' :
3 4 -

r
fy i




-l. R " .--
TNy T
g 00

‘Eyéhnhq dhen MY Acton g
Miﬁ %q angle dy wre_a( -fﬁi‘_"
W “theel . newant LDHH?Q Eny D mmem{ﬁ
w%?i. Ol henie moton  oliou) fﬂLEE‘WEo{ mmmﬂ.

-
e T

__m@'qi— J‘ﬁﬂ - i A
a , ) = m] & 9 I
T /
- i sy 'TF'.
'II :‘ ’ .|r,.l}
| Pl
: A
3 —
l.l '-I,r tl_F 1 i
I"-. .. : J

Lot ?\ﬁ = Fl,:_mu;iu.n{! ﬂﬂJ‘Hﬂntg IF@H Fiauz,
Xt = Eﬁﬁf—hﬂtﬂuu..l renidong fer fhae,
Zs = Mhehaonow Tmpoofance Pen lhaie,

tjfw _Q{Emﬂ.dﬂmﬁ Cianrond /ﬁhm{-" Ta =

E4)

S“"’“ s -%rrﬂ-. EE‘.
T

' o '1"' Al
"‘"R* a. gﬂkﬁ“f’wﬁ,

-#-



o o #mwﬁi_"i;_ b win neeet excieln §
nmw Pl dhigh el aﬁw maﬁﬂwﬂ
Ebj}*. Fnrﬁl':‘ ay UFh v

"k & betho foag o connasponoling 0 the lofe:
o e Mmoton L0 fom dno  prath uppm-‘h”na portHon
l:-.l‘r‘r EI::F’J LTy Bagedt 4o L’F*’*-Ehﬁh 301-13 off:rpm.mﬁf ‘
qonge o i

- Vewtop olifpenente  of Epph anol Wk Qv The Photes I
Wt atrelont Ty o Conge) Lo, . -

rJow,
2t - Ra Fixg

4 S ]['Esf LS

wher® Ko - genrane of irator [phale ad 1
A = syncnonows KeatIQnte. OF Jiodon [Pke




D = v hIﬂFJ: 3

¢ - Powen Faoodon ﬂ[‘?*@-
ane|

Coig = fouen Folion OF GAICH oion i ceonpiel

‘I.

'l
Ugh angle . ‘whig v hoapling, e ‘l‘ph I"EJJI-'{ A

s ?Eh "ﬂ,hvf.f_ . Phoien ol ?Aaﬂ} !hn{rmh-‘]q;, alt Fhe q’

=~ The plodund pp <l aE & [ﬂﬁﬂa e iql-p.ﬁ

Moty On

I_.Jrlﬁ




= "':17"

ﬁ wﬁﬂmﬂ m'ﬂ"}ﬂﬂ. {1-1- t_} wﬂM—HMj"I i 40 H%
rmfﬂ'ﬁﬂ of« L mLu::.-H':-rt
= W hpvQ thegn «ot when ot mMoton o) ﬁu:nnm?

en Tf-'-l"i”ﬂ’ OF Jﬂﬁ, v o On ;lﬂr!-ﬂ.hﬂc:iﬂ bqwﬁ

i febaf ln) ¢4 aamatunQ  Conglutton: A
The newlond m!mae atnoy ~h0  aamodnd Er f V’Ei;)
Bimatun® Connend = I El::} /.{& frow Gheno fo

0 Gamatune ot golionee .
= TNe valup OF eerend! among. paven  facton .
‘E”W! o dhe ﬂﬂfﬂ“‘“@ anmaruno .
T Moton 1) K\unm‘na on po Lﬂﬂlr:»i and ha rlo loyel
ﬁb.‘:u‘

ori' N

Jeen dnot  Veuon dife  of RL and V&' zono,
(unnent  Moton fako Co) zenp: |

gt i




SN N the, motor

lodogfed M en  npipa u_f
Ranton  pell batk_ in praje  1n By Yaaton Lol
OF Ctﬂ'a-l-ﬂ o (n +h{ il}ﬂtf ﬂﬂ?fﬂ IE_EJU{HHL? wrgle N

o | | = i

I

| f‘_ﬂ%ﬁ%&w&j& uwﬂ_ﬂ on' (ontdord lbcn.of

"l B




|

1%-:? ] e L r 4§ A

"




de@reae foun 4, 4o do
WH!&H-F vo Ita9e goam Ee, o ey

; Ey‘eﬂHd GNMEIIND  (unnens opgy docroap  fomm
twhoyo In - pPhoe Lompong/ Tag 214,

=4 Y Sy quron

o ."'Iuﬂ‘."mlI L {l:l.ttaQEll dw::‘*  wo J?nf_hnﬂm# moron Fof
ﬂ‘fn?.,r‘rha !} 'Lru_ﬂ.EI,E'ﬂ {vael, Thb @l {'ﬂ_uj,lp;}{ rm,ﬁ& fnom,
P‘-Uﬁﬂ#rua

O

|“f~'-'l'1*lf‘| l"ﬂﬁthnmm.r moion |

N ]ﬂﬂj‘;ﬂ[ L TaR Fouig ba iy
Phave b the. LT Onie 4 .

= whon fﬂﬂﬂl' LAt HRE) o er-& ﬁn(PQ_ ¢ w0 LhpEde 2o
| -"fhﬁj— ’fﬂ"f:l}‘-lﬂ Fﬂﬁ:}urQ 1,‘! ,|l',|'1|l|3-ﬁ|-_'_;|

rh,.;; Moton  docneaio fuﬂlqw
A gle é”mﬂrﬂ EﬂME*JFﬂﬂqﬂrﬁ rew loag,

r"”:ﬂﬂ;}’ rn thh  protey TN oy g upansdy.

’E:;mi 40wy ~noion Mant  0f i g We g ' péng

*p mwﬂhw‘% ?mfﬁui

[ e 2 rou Lt}uq‘ s

-I ) I % |1.|



L

mgisd

|‘|.'I;|'. % 15‘ ;:“1 . b s v iz
.I‘._-"I. i N EOW. Sioncs 1 .-,-':.-:1[_ b +
q O ag ‘obJeuHonable dwinw;&eﬂgﬂ%h; 08 Syne
Mo, ) ¢+ procluce fovene Mothanital st 1
." :_ .'.J@J. 1“&?!11‘”@&?&.‘,"‘&) '!H {Lljtﬂﬂﬂ!-‘l ﬁm["" Lo ‘.l

il g o

aF—: Sk

wil

-

Pnovent'on of Hun#n@ ' |

- ]_e'ct.ml-!'na 3 pngugnﬂq ha. pngugnlﬁna- e dampea m:’aq‘aa,
;—:::r known @y 5%,!”.@! tage Lﬂfﬁqlli'ﬂ&a £ on) ﬂd"ﬁ?gi
T Tme doamper mrncﬁna Conttd OF (v Landg ﬁmheﬁj@:}' 0
e fate of dhe  Fard. poie ond tittuited  gi dho
kot enq ©Y meont  or and ringJ ¥ e .
Relrbond

-

; o o o
ol /}/ 5




| W} the  dampor ml‘nn;.rﬂ. ollo deavy HI L

| Me  cypep, .
! H "o ngy Mmeton  golp tanmn |

¢

_: H;ﬂhmﬂr CF g

f_"Hﬂ.n_Hn
2 ma"rhbuu _OF Yynthnonpws n}uf-m

Thenag

UL

WC g o |
: ' Orial i
Eﬁmhmnﬂm e {ou teq -m:trwna gle :
[ 1 P -
Dit ﬂ']ﬂ'rﬂﬂr mg;l—hnm.;f I ;J
B

F‘ﬂf’*d moton mﬁﬁﬂﬂﬂf
& Darmpon L--._!I1I"'|'3'3”""ﬁl ""'l-*:U'Ii"l'lllj'l.l:fJI

DL _modon Metrong -

~ T And rqﬂ_ﬁnﬂnﬂi Dt moron b #Qthan
‘*ﬁh’ Iﬂﬁmﬂﬂﬂw moon -

ﬁ:u{T* Coapled fo

r%dn thrion o Moth'ng ~ )




ql %Imﬂ *nﬁ_hi@%

Ay RE] oy ' T 243 :' o
i ; ﬁq]. I i a )

ﬁ-l -_. .'—I ._:. far B " .rll

_}#JF BF fl‘lﬁ’uthﬁ I‘l';ﬂﬂ‘l"ﬂ'ﬂ f‘!’ﬂ H.ll'.-l.-l"]- %fﬁ@,

n ' EFQ‘?Cf OF  “ne fﬂnt,hmﬂmu Aoton . .
1 pant Ane oo SpAo
fonowy moton e, fnelutton et
ttatod  Fingd-. Bhen 3 ‘%
. é
= DL fuppry given do dno fpe %

e . . ') 1' 1 [

Modor . J Al 1 i anum?lm

- Tre S‘?nthrmnum moton 10 aun af j.;fm_hﬂﬂnw M
The Ok offF e fupply  fo Ao nefuthon haiia

-

CoD ampen I@Fnd?ﬁﬁ mﬂﬂhg,g-::_ : . r_-,
] g F




i ﬁ Wt.ﬂ‘ﬁ‘j Motors vl Wil g ‘gr g Ipeey
1 SYnthnonow Spoed r

provided with o dampen. winding reg

= Poswyiy o e
; Purpale mecee voita i v
!I!"“'ﬂ"1ﬂ{f:L\l-ﬁ "ff;_‘ S ol ?9 H'Iﬂlg #E- Eﬂf:n"d&f ‘:ﬁ;.-
' Q’fﬂfﬁ*‘_fﬁ* oF  Nntmonous motok, 5
7, The ‘grtinonow. moter.  ane " quined Wit ol ompary gy
ET”,.LL{'I._H_E_] {‘n?-Q mfnp!-ha; r_,!]m.','-:,!{mh} OF (i bart) embal
CC &N dhg powe thoe)  ang thﬂrr_i-r_-frtm;‘nleﬂl ai kot -:anqr-
b

mot+op. Soune neaely
| d““”"a e Mgnan
| {

| mMoion.  sigpe O @

NeORN 57 4
B et

F ,{:I:J:_Ft'ﬂﬁ @ an  I'ndutkon
rﬂ'E:ﬂ r‘u;)j.

duRon  mojon  Grd white i ot

i fﬂnt?m:-rmu JFEJE'T e Dt F»;‘uu't

ﬁtﬁ@*ﬂ“ﬂ Fon IHanaing "{hronoy  moron -
= W 1"——-—-———---__.._r



‘nﬂm‘{ reonsront W mqﬂ N
5 .
Y nspuasior, {0
Pows anum ConntiHer -
- gvenfrcted  fMyachponot moton havin 4?
wh i},ﬂ? w:'ﬂJE-F LL) FI:I'I"-.. tmpnwlf? FL’:'
OF anae  fotron ¥ BE dnge power 4yverm wp'r-h Em?
a fﬂﬂa@ Ao OF moteth'on  Moton ,!a??,-ng Fouen
fotrop (urh @y L ¢ jefan and Eruonoons p?h»‘-uu

f_‘_i.‘]_ﬂE-fﬂ!H' ..‘I‘P-é'.ﬂlif _Bppiitelian -
- Bemwie of tnein iy,

o th orfidony and bigh ipeed
" fﬁﬂthnﬂnuw moeten. (" abpue  foo g.n- m)  ang wey)

Suiﬁﬂif For. loogf ukgne tonytant IFEQC}' &}

“’-‘}Nu’{ ach QI wmr'ﬂgw Pamp & belt, of niven,
""‘E‘-”M’:Ma tﬂnpn@;;g@_’brm’, [i'ne shafss,

E?_Jicu_}uHﬂn '
= PR vonaqe ot #e ond of o
._.aﬂaﬂm.h"w lﬂhﬂl O olireg ':?IH:] 14

;;-jihg ton sralerabl avoye Ih Al
g B8 (ing _m;ﬂhﬁ bl ”

LTI f""fé M[

"”:'I.




e ﬂr@fﬁ ‘.?'ﬁmhﬂca hm;t:t r}e ma

L GRS,




Threa phate  indutdion

e T e i B

i l'_'j‘h{lf’rﬂrt

Todrtoducdion -

>The indu cAton mpdor % Ahe apgd pomm Oonly ded
Clechuwcal  meyere,

= Tnducdion modert (5 Cpn Od ored  .Jo ba e mmw'g
hartSe OF dwe iﬁﬂu.";‘.-! nkd_ Merte Jhan g v af

im-’.uqun‘u:lH. Mot in tete o dn,a ared :'ndm:-h’m
mibd &

- Th i an elecho- wéoimnical enengy  Convertden
R irvolues tug r‘n*’rﬂr:;f‘hmrae oF enertgy bouwice,
an elet+rical 8 mMechoniia Sy e,

= Tha priem auty quanditiet invaved ¢n e rmethan
cal ._f.!a'b[-ﬂl"ﬂ Arto r{-EJr'tq,LLQ ey rid tpeod |, {.:I:'i"]“E |
e ‘1“11“3%”'—” queandidie; it elg c4ni oo
Sptern onte Vottage ond currrendt (eespectively
|
ag  CThown .{.‘E}

Elon -|-rtfr:q:n.f {DPFH:\E Mec L?ﬂ"lf{::‘.‘h.!
Sy om HER
Frt S Marn,
'E!tl
I'_T-] Ll.::'m
€ =wltage T Tortquue

t = Curirte
i Ll % ‘:..E"J?_qc_!

(E’l?ﬁ%ﬁﬂ M echanteaf ener Haf Et‘ﬁmr{{l"uﬁ).
=2 MTha Eﬂﬂ”ﬁl"t"fmﬁ (e, ?tEE'{'THEDF Pml:@l"[ A mﬂﬂhﬁﬂtlﬁf!‘

t’“Lﬂ@rt dak€y plaee in the o4 mﬁn? & + P

|
BOF elocdei ¢ mo-lon Called  fhe it eder |

|
4



Chien
O wWhy e metore o3 called 03 e CoNdu Ch

motem 9 ‘
7 Tn DC modeg e eleed rica] power ¢ pn i Cded

'i-‘nE{:-H‘a 4o dhe anmoteng 'H‘““'*ﬂj" BYtEh
E tommu t atdoer,
@ Why i+ it called ag Trduckion Mmo4ar
2 On irduckion dgre, rodert does a'4  etieve
oL e B‘all tondutkon, Rut h*a fndeel om0y
@xctly the fame Way 02 4he e tondarty ofa
00l nds "t TIF reckives iR powes o
rthe Fﬂiﬂ*a&n*d- |
= B inducdtinn  mgded can be drtpaded at
' ERTAlY T That o ONg In whith qhe
Plltonamy winding  cs ftadionary  but g
gqthﬁéﬁﬁ‘} ml:ﬂ.‘ﬁa £ free 4o rtatafe
ARVANTRGE: pE TNDU T N MoTep -—
) 9:*” VY limple R Congtiutdion & neliable
YN SfPeradton,
W) 04+ &8 o)k Hm-H#_n?r.
) ot s verty uoped , etpectally eage ’!H-F'D.

St 'S rq.;;--_:l_u{ﬁﬂ;' N AL - !
&) TR officienty 8 \gl
roalh ﬁﬂHLﬁ ‘aaud*

W) S CC QUMe theap in casd
OTtAD VR N TGS

v Speed decreoses 1pify intrteote on [

| Shardl r\cé PR QUL o Ferig 4 Mot
eF 40 " ghund moden,

W) mednody oF i Spagd  ton drtel Thvolve.  mere
feSa




productt®n OF rodaling Magnotic Keld ;-

[

- he Stadort eF gwe inducdich modort hot 2 6 mil'n’&-a
s he ifhen Ffﬂtphqn‘d R Qrte gpricad 4o be g

actommodaded  inall juno Sloft OF dhe Srajer.

= Ghe 2 windin whon fod widh 2 & Gadnent
displaced tn 4ime by neo®, they Prioduce a rsultar
magnette Flux, whign rotater (n [(pPate O

thought  attuay MAQEHC  poleg where boing
rted et od MethaniCally | ingide 4he Stader.
> The 3§, 2 Pole ctatore hay 3 cdenticall yyind-

inta! flaced re* Cpace dgcanegf QA pand o f Shew
PR Fif-a. chee 4o 2 & toindi
in kellew -[11‘3.

K

ngt v 3"""3"':"1..”~

N 1¢ Sopply |
= - '
N

P
(\ ?q? & Pole stader D..}!‘ﬁdg'nﬁz )

- pho?
B phaod Y=Phate f-phase

— (O '
QE}& ginu?uﬁd_f{:_l waue -orm



> TP 4he photo Sequence of dhe  wiindingy
£ RYR , 4hen  paadhem o E-ﬂ‘”? cquationg
fort 4he inttaneowg yoaluee of e 3 JHU_.“Q!

*bll;ﬂl‘f R te can be wicttten g
Eb& = G, Cintot
' ﬂ:“ff = &m Ein{m{-'-ﬁm_'}
P+ dmein (wh aye)
Hentd (it ~o)
e = dm sine
Qy s b Sin (0-120")

ba> de Sin [ 0- 29)

i

= BY  Lind; ﬁ“jg ane ddent cal & SWpPly 038 t)-:l_tllﬂ{{','
e magni kde o €och fluxct e



- Due +o phate fequence R-Y-B flux, py lagy
behind By by 120" & 4 lags &y By 120" . S
d":é. Lt'l'll..mﬂ,_#f:."!'::-] '1_&_1_'1_ @ﬂ., ihl._(] ";,"Il._rl:'.“,

o The flux d?p_?‘i aken ay (redonente while uam‘#tj
Ahe J;:-quuﬂ{l‘cg.rl,,

3 fed e Oy X Ba be Jue inGtan®oug  uolue of

thace fluxer. The recuMant flux e (0 dhe
phfon add Hen  mf ¢g, hy 8 [ T

ﬁ{ = E&* Fﬁ? XY Eq
= et vt Hnd O o Mg inglond 1,272,883 &Y
at thowin {n ,{:;-amw_mh{nh roprotended  rhe
valuel oF & a¢ 6*  fo°, 196°, 180° 2 8pa Chvely
= The Phatort addidion tan Lo  pertdormed by

Eh#m‘niﬂt}} 1he volugt. 'mF 'Iiﬁ; q}‘f ‘R‘ Ga L’?’

Suk gf-\{m%ﬂnca Nl wgg s & ir Mo -!:{;HErLﬂiﬂa-

mk.ugjh‘mn;. :
lq:'ﬂ_ = (hm .T{ll""'. IEII- Nt -ﬁi“_
'iﬁx‘ = G son (B 100") o
ﬁlﬁ Om SR [.\GF—- :"-ID"} @

late -1 *& = o «-
subSHdwing G :0" 0'eq’ 4 ;3,3 we qet
1:'{1@ {‘_J?F__ = -Ii"m tina®

=3

Y& gy = Bm Sin [er120)
by = Ben 30 (- 122" }

e
[

| lrbf_/“-__‘_f‘ BE 90



9]
':P.-;rhH ,_’\-\
y BB AN
. 10
# ¥
P - ~0.5¢¢ é_m{\ 0 H?I’L
\ A I:Tf-i.'- T D EEE- ¢""|
N s
n ‘_,..-‘JI--Il
N s
VA
| P
(Case -1 -

=

B - i'-;"*31-'1'1 Sin (- E‘-{ﬂ')
Ba = Om S0 [ -2ye?)
|- &5 :_'Fﬂ-ﬂﬁ_aa:ﬂ :

Ffrom g abave veflen ﬂ{u_*ﬁn&m Q= 21X 1)
Frioem 4 GDAR

Eqh 15y

—

on = OB X (080 ( LHE O - _:3_@)
OD = OFEE Gn X tog 555 O
g, (DT — &
=t hg“_"'{-{Llﬂ Cﬁ_ E'q-"-’-ﬂ-'*f"ﬂ-n < 'Lr""l ﬂ-

ﬂiﬂ:‘ b X 0. 5 q]n-]

[Pz 15 6e)

!’mmn'fa-n:‘f'}*—'-d@’ et
CY venH m'lhﬂ

P & Iy dm & (4 E’JD:Hq'nq
WP wend ¢ 5t o &
(age -3 ~0= 60",

sub sAidudng © - o

N eqf y.o4. 3 we et
tg-1 = Op* OPmSin gg®




Qe - 1 N
By
" e = 4 6866 G
~ N
/ % jﬂllkﬁ";}v'f ?
L1
I b
f L i
i -~
“ Full —
ﬂhﬁ-_. i q’E
A - ELELL ¢Iﬂ
Logel 3
Frromm abeve JReo din‘ﬂrﬁ:‘trﬂ i
mﬂ = Ak &b Fa e e @
Fiom 4 Ope
i - On
s 00 B MR {pT@ L . I:tj"{@ 5 IE
- OuREE ¢mx ces 2p°
Egﬂ - OF5 @ e o -

SubsH tute W F O g
a s X0 O,

E}ﬂ = L5 ﬂ_ﬂl}

* T4 can be Soen dhat dhrough e magnitude

3 1S dem 4 hog retated Lt Theoegl go® in

Pace , in tlotkwiSe dindClion . Eriem g previ
, : SRV
Potilan . , )




| _3 : &=10
PR T e R > o - W 1,72, Ry -
| Subgi-t‘du*l{nﬁa G = 120 tny 2q .~, y
. 5 i
F‘:U.Rﬁ [‘1 = {I‘}Rﬁ_ Gm E'tﬂl"'!i 11‘3 uil™ "'IH"“Q. 'E_ﬂ ‘

da > Bm S0 100°
\ER_:E-EEE. dim,
EquTa D By = B sin (120 - 126" )
LD
e 3 3 gz Bm ‘;tn.{lma- 1‘““3)

Lﬂg-g £ e r.:»ir;e_:,m q’"”J

2 =
1 -]'-:"'-..:':. ’.11”:-

@“5&"'—13 . .¢E|
friom  choue veorlon clin_?,;mrqj |
S = IxoD -G
AL B e ["\ tote = E’.-"[_:{
o = oRx wi® . R
' S 0. 5668mY ot 30 :
00 = 0. b —_—
SubgH WA equl 9 ing
r'#rt. = aA¥X o 3% d‘n}

Lﬂ?n = i"ﬂ




| HoN oF ¢ 1 Such dla} 4 oy Mo +adey
| L n T i

| e ijﬁ thrtoudh 68% o™ Sy periui ey
et

Pfl‘it%r)
loCk woite diQ@edion & Friem s [Pas
o Cle

Hon ot
& : 0° , Uhat motated piepnugh

No° . n EF'EH_{IE
y g loeld L.I.JEEEE_ directian,
L
| cale-Y 1- @~ g po

: 1025 B3 ey
b§+f+lt'|f“°a S = [§0° (n equadtron |
Su - £
ggul =4 =% Pa = ey sin 1F0
[(Prro]

- 'IHt:.J
EOET Ty
e ,r
N
P o %y B
o & i .
Bor - 0,866 ™ SRy s 4086 0,
’ el * | o )
4. 30
::T s
W5 &
(tege-4) \ dg

- B e ue vecdo danJ

drez A%xeD —
Friom A op g



oD
Y ope X ool & {'\EME"—_"‘)
| op = ﬂ-ﬁggﬁmﬁtmh 30 B @
o6 e {'j-‘:r-E ¢1"'"'I | =

S b a0 equation 1 winlo
= A% 0 Om

= 5 &e )

> S0 ot an eleatrd ool halk tycle ©F \80°, -the
remtant G hoy ol rotated dhreugh (8o

Thit (5 apeli cable Lot ke tﬂindir‘x‘} ) oty d
fort & Peley,

Lontlusion «-

—= The moluidant Fluy ie oF CoryS4ant+ g

9
2 dmie, 15 Mmes Hio O EMten valug
oF 4hwe  Huw due deg "-l'lﬂrd rhﬁ*ﬂqal

= The resaant ity et atef  grioswnd e
atort ot Chrtongt

;
[Ha « ok ldﬁ ) Pees #5en Im&t Ne
r %
Working prenclple or 3 ¢
ThnducHon Mﬂf?ﬁ?
= T ducton  metort panke  gn + o
principle o elecénﬂmn‘jmerhc cndu{;;;,-ﬂ.n,

&) what o an ele Cére m“%ﬂ?.h"ﬁ *—I"\du{‘—iithn?

= when evert & onduldon Cuue QACrrapg Ahg
m‘anﬂ*’ﬂ‘i freld ,an  em4  pe fﬂducﬂd inQ
cofdu chart



-——-—-ﬂ

Priodu thion OF Rodading ™agmestc feoy ;-

PR

5| when o 2 Eupp‘ua S Jven do dhe e
| phose  Staton mmci.-rac& . Q@ Ttetading  magneio

|
|
|

frel o
freld  oc oo NG daun 4 M&‘EMHUKIE £ preeduced

i . :
led dineckion e Rododion OF 4his RMg oS

Cleck e 0, \
e — = Dimacdiorn s

Prafr

M
| T | , Y ¥
7 sl Nk Tk
| !I: 1| ! r r‘r—F-HF
W Vv ‘-r‘ ¥ W dr
| I | |
\
| | f
| f !
| : i i
) O T

Falnr omde el s
(&MF Preodu ood by Staderc )
-3 The pe e d o ko Frap g F—h{}mﬁ Qe f E:‘d nﬁ:_,hr{uﬂﬂ-h,__l,

Speed,
> T4 s denoted ag Ny in RPpM .
Mg = BOF
F
wherne |

e = Speed ok RwME

P o= MNumbaorl of pale ¢ Fon whith Stader
tainding ft Lou nd

1 < Supply -fﬁﬂ%ﬁha

ri__ﬂ&...k;_ga emnd in Bodon 5-
ol Bt dhin tistand | feler e shationany & Shajon

Flux e rtn‘rﬂ.:”r‘ﬁ*

L Meaw glader Huw pasioy "'1"'}""-'-}'-'?’1'1 e ot Yafp
| Sweeps pagl ke rtodor Currfaeg and So Sud the

Modom  Cpnduw cdt o,

F— =




[ - ¢ Lol @ t!l-l'ﬂn'

mt— B N
i
' ™ &  C+O O
[I;-i \ 1‘ l e prat
" v
| 4 voY N
y| il J
{ o)
.-! s
| ir q::.u{qd. ki nd (e rteden
i {mhﬁur-ﬂﬁqj
pingcden 6fF induced emd N Roten
Condutdor .

- pue deo melakive modn betR 44p ﬂaﬂ%-‘ng,
flax & .H—&:’lfﬁf‘anﬂ‘ﬂl Condutdery , SN em4 L gy
tn rton Conduederty . accoddin g 4o Fanad
lew of eletfsd magnefc tndu Cion, '

= Ghe oo induted emd o Cudady e corirens
Frao Ut 4he  redent  falled  repdert  Crurttl end

T‘M OF Reoder fuy »o

—

Yo ﬂ;r"t"-."l'l‘flr I‘"_:-f

R ?



S e S

> By nPF'I-J»:nB -mrprn-:na{ twight hand frule | g
dirte Citon of (nduted emf Y, e . oo b foucd
i#_a. r{mllcwmfrﬁﬂ Ot winvtd .
- pmnr:r CALTrte A IE‘EUtI'i'H{H.-‘:J Con dw ¢ dan P"ﬂd‘-l{ﬂj
o pwn flux, %o o priaduce (44

Ermr)
flux s ealled  rodor

The SeHing “p Aonqua dort the o dading ot

= Poth the BME g troder Fluxet nierroch
eath o Chauwm,

et

— I"}i"nﬂl‘.'-l TR ErE

g
| 1 .| = Lt ade
i I i
Addideon af I 1| bl o earvreclladine ofF 1
Fligx Sfluxed -.'Lm.; St
(‘*H‘#h ..rll'l'i' U”PG'JII

Sl Ty E = ;fpﬁh{"r'-'rf:'-, "llﬂr'I:'-E

Lol

Cf_—_FnJ-ﬂrTn cddoin of Fwo -Fq‘u:-wz;)

7 On tho lebd oF Retorr tonducdor e Al unoy
arte in Samg :L*_n_e Uon  khence add wp Lo qet
htﬁh A I:!.Ql"lnﬂl’q\d aneq , :

? On right Side , Jfuo Huxey Cance| €ach ooy 4o
Produte low Hlux densedy owea,

?| P oresutant Held lihes acd ot a otk ed

- ubbert wand lru:lalr"!l A s :].Qﬁgt‘.}a relion exerde
a Fortcg on [ ondy tden Jeosg vkl Toid
dﬁ!ngi’ﬂd feqran . e ek wwigg divcechon.

The direction  of fortca don alip be Found

h‘a Fl@rﬂiﬁﬁ-ﬁ; [ef4 bhand rule,

h_} |



T‘Iﬂﬂqftl-ﬁ of 3 ¢| %JLLP_J-SHH rBdar -
Torque equakon i-

=3 rrl""{" anbuq &FE o g{b Eﬂﬂuﬂ*iﬂﬂ MO 4or

dependy tipen -three Patdoy nnlma?lhd Fux
Per pele oF Cfoor, rodbrt Curn®n}y & dhe Mog
P E .

The torque o ® indy tiion  moden
PrOP erthionay 46 he Priaduct of akove
Farmamaoterc . :

ETD‘:l {1‘ T.-':; (ot ':t'sl
l_{r.' = K§T, et QJJ

Ly
MR e condlound
¢ s Slux fpole mF e ot Stenlan
Ig s RodAtrt cuaririop
ey ﬂﬂfj'ln_ betN +he folen ernd & rodon
Courtrtend.
The relert emd £, 5

Propert M on o Ao
dhe Huw frale o jue roder |

g;ubgH.Ju:Hma, Gl €, on dnez Cqiation 4
Teh BTy Cof Qs

T e W, €y Tatos b, which ¢ ap indy, CHion

metor jon Qud & uaton,

Friem tha Obove equation & s wndeoe

Steed Ahak, wWhen ¢ ‘Nereages Cog 4,

decrtease R thert forte i tort que  deengage,

vhen @, dﬂﬁ@_ﬂ{ﬁ, Cot &, ?ﬂnﬂq:-._m &

thert forie Jonque  frone Qg Qg



Shand ng Adnque of I & induchien Medon
plumi,

Ea ™ Molor emd sphate ad stand ol

Ro = Redon woighanc [ Phage

wy > Redort wead ance [ phorto

25 = ‘:J_F:‘;r =

25> Rodert tmped ante [phate ot stand skl

i e Ea
= :
Reton tudnens ot Sdoand ol (T4
¥y = T
¥ opk
Roder powen 4atted, |
ot g, = B2
D
F o
- { R A%

5«}nr1.4-fr~.r3 fonque Mg - y, €T, (bLd,

, Subghdute 4he walue oF G, R ctof 4, en
dhg equodten A4
Startding hortque (Te)

Te = k& ?l =
T 5 | - T
‘ip“-::"i_}: % ﬂ*lt{%
2
g i, Eq R_:L,
F::-‘ ‘1-:‘-'1'1.
< EIEF—']_

T



h;; when fhe vo 140ge. opplied v e madgy

i
tonttant | 4hen 6 s constant X thame by t
tS (oniand.

Honce _f-}arr“nﬂa q-nﬂq;-iﬂ Te = ¥a o

= Wherm ko s nt e 0 tenCiond. Herne Jie Charpys |
tergque of indueddpn medort op d‘m{:HIH FJ
Prupertdanal 4o mplen nefictonce
Q—I—ctra-l-r'ﬂ% Currtent o -

et | Ey = Moden emé | phage o4 E-'}ﬂn.d S}
Ro = Mot BRGante [ phaye ad

FS

S1and gy
¥y = fodem MRattangf phagje at Stand ty
22 = [udor fmpedanyg / Phote a4 %miﬁi
) rp‘i—Jr r{.ﬁ
A+ '-'+<1H4Mta Moot curirond [:'Iﬂj
T = _[_.i . Ea
El - '_\_'=._—__:;_
'ur_Pf‘;Hr::‘a

Tes = Ka "E%
: L |
Tew fg wode [s*a ® et
i B R B )
fi i | 2
=>»To SeAain

MOREM UM St o

A
| ditfeaondiate 4ip e 3 tenque,

YL w, .,
cauaking  to 9eng, Al
Ry dgy O
1 * byl | SN

= H*—IKR?H‘U — & {8y
Tyt | =



i 2

=2 —R1+‘~,f;‘ -~ )
~

=3 Rl - ‘Hj_

> =)

5 Hentwe 4nQ  Moaximum  ghanding dorq e, dhe
neten  resittantg (S oqual g, ruodort F@Achancg,

Tengre oF Trduthon Mmodon Undon Cu NAeng

tondidi On

Tl T dn tos O kﬂ.:‘nmEr{u{ﬁJ’) |
Tt &, Tr (ot e {5y «

Wherte |

B = Rodon indu ced "-T:‘fl""’r"lf S ehoge tnd g
' . ﬂhfﬂ? {‘nndé*#g..-}

£ = Sk

T = Modorn Wioaend ,."'Fhﬂ-’j.!? LL-I";'iE-'_r{ ﬂunm‘ha
_ Condl 4

T ~ o CoREPR
2

b | ':"'-Ir FL.‘[:_-{- (_5}':5_)1-

Pud Zn R Ep Valwe on €qu (@)

Tn = SEa

U 0% +ixs)2

v ¥y [pe Ut:'ﬂ: = lp'_l = Ra
en VRS fgxl‘]i




) _—_— %?_ Qqﬂu{k}*‘tﬂ‘l 1
| o tedon AUNAING eandion.s be':“m@-f

5 |
‘ Tob 28— w——= |

— -
s 4 (E:t;f’ \}_F-:L*'f (§x45%?2 |
p:'ﬂ l‘r‘.hn{[,u.:{n% tongdant K

Vb 'rf = ,.,If d} SE?’ Rl}_
R? + (5%5)> .
Beat Ea ol

o Heneg & .
T o HiEy Ra
R+ ( 8%,
Whene , |
Kiis anodher tanttant = 3%60

BRI N
QWhEI'{Q Mes o o ' *f
: 1M Speed on rrpm')

Condidion O Ao Mg tornqre  ad

Running  Condid oy 4
The dorique under nuening  condidion g

Tr= kiSEdRy
Rt (2iy)>

= | ¢
> 7o qet maximum. der que ; diFFgﬂg_r,Hﬂ_}e e

ferqul wint.t glip g gg,[,kﬂ'h'ﬂ'a 4o
A4 (K SES Ro o
by
o6 NURS + (o ) =

» R e {8+ (x40 $X3 (29)
2 _;_‘_.-__w
1 L% 4 - @11}1]
:.‘J} E_g_ '-Ii' Lq ".fj_)‘l- 2 2
& : ARTRT o @)
= By - Slx%

=0

0 T
=} e = " |



Preo blemn —1

p SO Hz & pole enduckonmeton hoga gy
lsad  2lip oF Y4 . The rpdor HR$itrancg &
ea ANt are ol & .0 - ffhase
rEIJEFi?‘HEU@ILa - Fird e mak® aF MoXrum A
full [oad Jorque &  spegd al wnity ¢n

ML WO Lo, Aﬂqw mCCouH .

Coludion .-

NO Of poles (py =y
FREOSANSE Wrs Sl
SYncheo nowsg Creed (pe) = ot

= TESXy 5

- = 150 pery

Faall lood gslip !,'F = Ay
= ;{ - B0
Retort  rrey {f;’hhrf;’; f_n_.-j'j

= 0,011 Jphage
Stond  C4 modt o '

reattone, (%)

= fj,mn_f
L i h
R TLANE A S e e e
i ¢
T max 624 27
Teo A s
Whe e ) i & Ba _ E}{j' . Y
X1 0.0
. 2
1 S A T
TR G-

2.%1 % ooy
= |2+53
- g P
Slip fon mowimum Jorque Sm = My



SolaHon = -

= Ns()- g
Qpeed ot modimum Aorrqul e . { rn)
Mz 0 (1-1) =0
Nen = O Rang)

Problem -2 -

The rtetert reesittante R fhand HIL Meacd,,
Pect phate OF & 2 phate slip MNG  indutkan
M4 are 0014 & 0.0 o REEPQ{'I,_!.EWi‘J—.

What should be due VakR  of dhe exdorinag
mes Stante  pen phouo Jo  be
on b ﬁ'ﬂ&ﬁﬁ e Craed 4o
torque a4 Hun-ﬁ‘n%,

@

{nSereded
Fve als % SULTINLG

a

Redo Flcictame {Rﬂ ey

OyiGn -—ELthD_jé
chand RN I'l.'n‘:l-Jr-E‘-l'll H.Eﬂ{'+&ht_g (';H;:,_": = S ;I ,_::1_Illr‘ '8
§ : . Fl
":1{1"1‘“""% %”%LLQ {:TS‘ENJ' =T o0 §
jﬁ_ 3 _?_Cl_ L)
Trcx I+q2

ateJo 4| ae
s A - 0 S

led be 1 4ho X lomn

| Q5o M[Q
Aren {Ra4rt ) wil) bo 40

Jeda | MeLér ) ane,

a = —_? = |
R o= ¥ R
> Oil =~ 6.9
* 0% senage
Extorina ‘



| S —
TnduCHon Moo .

i L | I
-3 The alelgleia T BE a 3 ¢ ;‘mln{*{t‘mﬁ et ¢

ﬁfut‘r‘l 'I.::IE,] ;
T. KROSESR
g.‘?_ + l\EH;-,'ji
L-."]«C—‘qu
¢ - £
% 8 EHP
£y > Rolort induced emd /phase of
| Stand i)
f}ail = E—E‘lq'ﬂﬁ n\':ﬂ-l f‘*'ﬂmﬂlﬁ_ ,I'I' thl;g
R = Qodort Reactareg / Phate at
"1 L
. % B Bontied Sdand o4
. : "Ny -[(-.--rI_r.,F
f-- * ' P Ay
% [ L |I jf ’ﬁ
E?_ | e ) r"/"{fi

k t e "j.

L s e i i A iy o

| j ! ' Z

| { ! 7

i - I.--. :
| i

| I .-:' 7 ..r-
e r A .|I"_.-"I _ ok

< Slip S

Efm"'

[EPEEd To mque Chartaed g s dice m-‘-
L 24 TndutHon  Mator

= The '?'Iip -{ﬂnquq eurive  for WO e § ftangey
=1 Slip (oith Ra QHe draton, '

7 Pory tWp  values rmnﬂatrna Ao @ Jo 1 dhete.
Curvg  ame driauwir,

|
S TR



= -
=% Mg fhe Obove weladt®n, e _FeuHumL‘na

| BN :

! cgey ane (om0l dered .,

Coge-1 s-
= Friem the aboue reladion, when §=o©
then ke Jorque qF ¢ alge zerto. Th?ﬂe%"-t
the. cunvel tland Srem ortigin (o, 0)
A Shewn n -h‘ju rQ,
Cate -] --

7 When dhe tpoed of dhe redort <t noar
Ao SYNChne nous  Cpoed |, dhen 440 Qlep ¢

Nodug o Vet tmall. There fere e Ay
S¥q 5 Smad),

- - e :
Oy Umpf\ﬁtr":&« thit Value ey Ba e volue
Ska 08 megliqible, Heneg the o qug aqu” |
becomey
T a 1< h 56y Py
. =
By
2

€2 are tontbandt o
Ro ¢§ cpngtani--

7 Bom AW W wndendesd  dhod o |
valug o€ 4he flip 4wmg Forq g

‘L rmoe On legt aQ HHaiqlh;r_ (

e TP

o

N SI”["" Ve,
‘rg,

pase -3 L-
= when +we load an 4 rieee e Nereoygg (he

motort gfecd Jau g dﬂmn_ Then the s
) L
yalwee dnorentel, '

= freom 4h0 obove Roladon Y i Semn Had

vihen Slip p ! tRCrteatay Hag ol !"T' 141{‘3‘*!'-‘4
iporoaset




a4+ &= {ﬁ*}f}qu'ﬁ] . Th derngue ¢ called
el oW o hitcak dows et c-‘m-!!fﬂﬂ Aerrq g

= Furndhent {ncreaney load on 4he  mpde
C,:\Ll.'?.{' "l.'hf' qlll::r' J.::.

£t (LLE SH ]l mepo.
> Fort highlrl values (i , the dorem (x4
5 More In vValwe, Haenoe ot highort wajug,
o Slip Ro ' neahca.-:'hlc_ﬁ 4 Comp arred 'Fﬁ[Ex‘,:
7 Then A4he tenque  oqu® becomey '

F o HASE;

T4 L—: = (.i?ntq CI:JF: Are fonfiond E-E,
ol . ,
2) ¥, GEN ton Shewny )
T o

7 Thene foree Lo oo

ghert of slipt e or que
Slip Curivg

| il HE{'_—}-r:n"n?u'I&rt H‘&Fﬂrflsc[_u_-
| Com mm‘cl;:,-g valuel, of R, He -rﬁl‘ﬁ“lﬁ( o

WP slop LV 8 ar chewn
2 o dHhoge Lurive  Of o8

Qear Hhay b yond
e Polhnd o  max™

4“”"'-!:“‘—-',— +he UNCHQ oo
lbad  an  dhe Mu4Dr s 4
tn trque  developed.

Ay Sfarther mere  fNet@aiQ N load ©n dhe ™o don

esultt , Jhe mpsdort B'lt:.w{‘nf.a douir, A rf-‘*nuH?_
tHop g |

e  gpeed o dhe modorr tomey 4o 2ero
Whon fne glepmeachoy 4o g

M a decroage



| A

e
ﬁl}-l-.{:..n--" Spegd Comey o 20t R4 E"'UPE.
Then clip
g, DY~ & equals Js 1,
Wy

2 The slable opertadin
Weg fer

§ TRFon OF 4he mey,
Cerrespa

the Qlip e value L=o & thodt
ﬁ.'!i?nc?] O max em e donqlae

-3 The GPEE&{i‘ﬁ% tegion ¢ hatched are
Chewnr in Ha o rE—tlﬂLlﬂ-Q_,

T™e wungtallc Orertatie
iel for 4o Slip .
10 Mmoo mum e q,

C& redlon OF Mae 4ag
4 Haond
g |
Friom 4no 19N SN turvay | g
Ponte ane aedicpy
- Mosedm um -|-E|r'{1'-'|‘,l.1¢_ {1“% “E‘“']D,_"nl
‘ - L]
& L iﬁdEPE—'_n f‘.lQﬂ"L &k -quQ rf,_ﬁ!-'l-l:} :
-
= The S\ Lo M Qx it o, e i
3.1 1
With heneayq ¢n Made ¢ o E“f—ﬂ*Engc.;f
S"‘+ Car {{hﬂﬁ "['ﬂ] T ':]';'-._LQ
LN Rede

Cefftog Frﬂndin?r

Sollowin g

—

a

Carme
e ¢



| CorstrtCHON Bf° 2 b Togy etion  Modor ‘o

o —— st

4 on induck on MEAD Cong ¢ e O e mad
| partfe  namBly

| 1 SHaton \b) o rteden

ROAOrt  Cpeeigly

Y fg g bren e |

1w phage e Sl0p rciqas Maor o

- The ?.'h'_‘:._'fﬂl'ﬁ. f_L‘ﬁa‘i'”Li,‘Q'l'f‘ﬁ'sﬁ re CeLrng ‘1t€1’r'lf [qr_)-H'} "1:':""-?5
ML ofF dnducian a0l The dFF&lence oo bl
Lhe .;tdpc af Mot oy GO lH fr Heog |

ot dweo Yoy,

C e rwider
Loownd

L & f f"‘ltf'l'.'l_q- .
(Hon 0F dho a4,
Longt muCHon of squirtne] caqge endu i
[ NP

Moo 1t i.';'ﬁ“lprn'h*iﬁﬁ Hadg rfrfﬂ.rr.; o rodorg (8
Called Squeertel tage induckon mModerr,
Sqeur el (o tf__mr{ﬂr[ -

¥ Mmooty 9o

ob  énduckon mpdens Yave Jdhe

goulrp | {r_-:,_%ﬂ_ -F‘ﬂ‘ﬂtz o dorcs

*> The rolor ¢ simployd rcagaed  constrraction
R ndcCHrivcirhle

| &
Vet AT

k r-J. (s oy
\-ﬁ.._l. . §
gttt ke f Ll
(s = [ 3 l.()
4 1 | \ W
- Torl L
— -.I'I.Il_ 5. \ ‘\ f
e <= | A o\
! b i ;
[ el F'*_}'IFJP Pyt p

c\gq,uiﬁﬂﬂl .r_c.?{ rn;..qgnj}



r... - TR 1
|-.z;. The pord o4 i:rn_,s.:-frtrﬂ?nl E“‘JE PEOADR. Rl
) Redont Corl
) Dedor oty
ey End tf:n?f.
@ fedon Cone -

: : g [0 ol faum,
Fh weden coneitle OF ClL!H[lﬂElltl_f_q Ehin §

2 cone Wk parall 0] eiogq Ao fmﬁafn}_.
the  podor condy cddong |

= Redernt (ore ¢ made wp Of lﬁf‘a*ﬂ ﬁ.“ﬂlf—%
bw - {ege [flitan Sdeel lominatirg = '
fash eramglled on bodt Cieleyg,
(k) _ RoYort bart( « -

7 Mhe oot Condu gdone arte Nnot Lo oty
b Aoy tontd ¢4 ©F Meavy bant & COp porr
allaminium g an .rj_nﬂ%r_,

7 Ore bam i€ placed

e each o {q:,.i '
=~ Thege ftodor bart ¢

o ko oed |

wlded op belded 4o dwo hgﬂ";rﬂ{;m;j:lb‘;
ghortt cdfrl pgedd in . end ru'n?j Hau g g ,,“-
X Modea Mot woti loa 1K@ ‘Ej‘f"-“l-“&-
& Cquirtge |

m;}{:' voHAn e o

rame &
Lerirtet € | :y;u.}e mModer

ter ENd ding ..

-+ Pl 4he end; oF dhe (oppan by ab
cach ¢idey arne sheng ek ed 'bfﬁ Cay .
Eri n’:;n%j o fortm o Clgoed ELrigy, i -

7 dentg 0 Ak e of o o g .ok
e oot PolAiLle 4 odd ANy ox-fortnal
Messtante n feriey

With dhe wador oo’
e, E%C’uﬂing 6t Cpegd €on 4rrg|



@. Fﬂ{_@mﬂt_ﬁ__w_ L‘Q_{i‘p_@“r_ﬁt}__rf_ﬂ::iﬂr: .-

__j,fqi-,@_ St e corran] details @4 2 & wound
Hodert ol Lolloysyg, '

It‘ﬂ} ﬂﬂ"“ﬂﬂ I:'.'*HQ X o mel, F‘\_IH

G SWp wing
vy 94 nth?f R Cigt ance |,

1 rotbn fond o U}Cndr"nx}

:,. A ewound todor L'ﬁ,['::_j a lominated (o m:-l-lj
Slo® on M owen eurn face,

= heie glpie E_‘ﬁﬂ'nr!& 3 phatg ngion ml‘nd.'.,}
whith J¢ gimclan J4o  dhe  Hodan m(ﬂd;ng__

= Rodh dhe Ctadon 8 cende L'Ll-:"ld_;ﬂg_g i
d.ﬂ:-’.‘if_}nq:i Aot 4he  Came  omber o4 poleg

-+ The 2 & oden mlnd-‘n?!- ’g Ltgu,_cu_ll'a, srasf
torieadod .,

) E‘lu,:‘P nfn'ﬁ_ .~

7 The 2 endt bF 4he edort winddng ar Cennecled
to Jwe  Clip rn'nﬁa Mounded 00 4w Meden chafd,

7 Q@ in i AP of  dotert, M eavdonal e S0 dancg
N be oddod ok e hele ot e ke &
ﬂipr{:nc& m,_rmmﬁaltrﬂ@nef N Condes . sk
Praio gfF +4he asdon Uﬂl‘ﬂd{nfﬁ.

) 5’-+n_:1-+=“r~% RQgi0tantQ ;-

7 At dwe ACme oF Mﬂﬁ{;nﬂ, D..HH-E'UH{'LI EF‘E‘EI"FMQ
fhehe weodant ckT f indveed dp thave highor
ﬂﬂﬂk‘mﬁ tort gead,

n mfiﬁ. 4he modogp (¢ n “U.Fihl:rﬁﬂ Lﬂﬂdj_‘._f_,.‘:}f}

| e glip engs At thord i tuddod by
mears af a metal ol whioh ¢

h-.._



pushed atong e shabd R connRch
all yhe Slip tt?ﬂfa A0 rqmihﬁf.

At a fSame Jdime ; brw $h2l ortk ol o

fhfed  forrm  he  Clip rlirgs 4O risducg

weart & Joar ef 4ne bduch@l  due 4o
e en,



iy

5 L ;
Arplicodiens of slip ring modern ;- |
H‘Tah %;;aﬁh‘ﬁca lonq e oF indutidon Mode |

06 pertfertted Soc

- HIDU 44

= Crondy

~7 oM pre o¢
= \iEy

- tlawaqortd

=

apelicoton Of cquirnel cage m™Moterg 1-

> R\ gl

- winter poampl
= PrinAng sl ng

— ‘Dn{'l'fﬁﬂ& AL T SR o
= ladhe rachingg
—  [pendory

~> f}iﬁtvih‘a- fand

™

Skp & clip cpeed

R
Slip speed oo
The slip Speed ¢ degined oy dhe {_j,ff_[-g-rq_n{q_
betiwoeen dbo E‘a—ﬁthﬁmmuﬂ Speed (Nﬂ) & the
atuod Cpeed ofF gupe v Dl ©, (Y

{5‘. lip Epwd_: _Nc_rﬁ i

Siip &= :
*T'Illl".‘a?. E“P I‘S &.f-? -'rfﬁi_j'(l l:'"'ig' -rH_.-'E% dl‘FE’ ort oMo EE,_"_J']
Ao E'ﬂfﬁﬂhr{h roLE) gpeed {_‘Hg) ] he actuc| tpegf

OE Ahe  mpdod (MY EXpresiod oy a ﬁﬁﬁﬂ#'gmfi
&F Sinthelonoug  p eod |



"

' N
Bltg; Wg JR=1 o H]t'}
th ?1I.I|F Ni !

it T‘Lunniﬂfa_ E_ﬁﬁd:-ﬁ_ﬂr*} i i

IE 5
The Qetual Spegd ot the roodon can be @xprg
Sded Cn g

* [T
i+ staRd (or) Saaund gt )

‘I'E'tihr .!g - | ,ﬂ"”

M

O Bk
i o
MNe

=t T W

—_— = j

Me

tondihon nan

Hpan ( Thes o3 Maxtmum yalue aof

: S p)
SliP ean not be 20n0 ¢~ |
wWhen, ¢ =10

4l
= ¢ Ma-F
e
- T s
Mg
=h Mg = w

ZDNMD [ﬁ}



__
Prokle m .-

a <lip ”E“a trduckian, mpior rung ot 290 tpm at
£ull lpad  when (onnecded o 50 H2 Sapply
petart MIN®  Yhe nymbenr of polet 8 slip.

Sﬁﬂ E-m‘Wﬁ Dioutey
F = LOHs

£l lond Sreed OF mgaec M o= 206 rtpm
To Fénd 3~

‘ Muemberm ook Poleg {p"_. 5 P
SUe gy = 5
ED‘U-{-;'D“ . -
ot @ &’tarc_hrwﬁnuij EFFEd ML = Job o
NUMEQF[ ﬁf_ Pml-@qtp'\} = f‘lt:t:

T
-~  128%&0
ao0
| REPE Ry
Slip Ce) = Ne—N
¢ e (R
™
=~ Bpo— 200 "
350 |
8 s O
200
= 3+337

Pegald
P= 20
5 = 3| 3'3 1}’1



Ro |r:l_ﬂ'rf'ﬂ"‘|.¢:'nip hedeyioan  rtodort ?ﬁfu-h rot e

Capport losgep £ Tedort Owd palb g

\et Py = Rodert {fp
P = Rodon Copper| logeed
Pens GioCs mechanto| poweg A0VCleg
ot gotern OfF
“T“—'é = [nrie 5¢ Ao rtgh€ davelep
Hodorl in M-

od ’D!E,j Hlag.

colled  ag chak Forque ore t4€ el Fongu

ITS""I ' :\El.':ﬁ_l:lﬂ.i "Tﬂ'fﬂhq-::l

Clhak+ Torglel [frgh'j = ‘T“‘a — Ta GURERS foge dwe

4o fritkioh  fBgg
» o Mow Up 0 dhe modoy o Hhrtou gl A oun

%GLF witdt  the Welp el 3 n:i:-+1‘:a_+h'-"\3 mu.taﬁﬂ_#i‘_

ftetd whith 10 Hgdekng o

k a L —

e . ¢ Spided of The

= o redoct HPp  Can Lo oxpree Sted tn +ertm
ot grect Jlorqug Ty & 3peed oy

A Ne T
Po > HMNSTY  oase

co —@
%
Mow AHQUE dovelaped TRMAING  tame book Ak
.
feort O which aﬂﬂﬂ e thant pay
At
developed , fn (0 a4 o Speed ‘g ! i
fopma |
o frem  ojp cre W fon gona
'111““1'?-3
wootf

o — @)

Pm =




we know  dhat  ftoder, Coppert loggey
Pl = Pa =Py » AMT: = R
__ETEI [( Ny Mj @

Dt‘uldn‘ﬁf& RO Ut o by 1 . we 9ef

oo e e
Pr T
&0
T T |
fo g
3 .E. = tlip 15)
Pa
=¥ PL = 5P I @

So rroteH  Cu. lets arte slip 4'mel dhe rtaderr 4

> MNow grese mechanical powert delivered

Pz Po - Pe
=,:?F1'I'IT‘ F'.]_ = EF';._
S fn = U"ﬂ} 1}1 @

7 S0 Grete roehanteal power developed (1-¢)
| HMEL 5 oler Lfp
t:ufm‘:h‘ﬂ‘(\}f ceq,'f‘ Y 1:3\& T weé %Q*f
Pe S
roRlatEr A G]

Pery

Freott fhe abev?, gt canbe concluded thast

Pyt PetPm = 1V 8 =¢



Preab)em

The powert ip -0 a 34 indu kel Meton
P¢ (o kw: The 40dal Chader letceg & K
Find 4he redort  Copport Jogq fphage (F Aho
Mo doert of ctanny na etk Clip () pF 3.

SOle Hon

Y — o

Roterdt §/p o Slador LT (F;n'}' Go KW

Tedal CHadern lotcoyg - e
e s 39 = 8,03
Rebort & /p

Py = Cdadort {fp- Cdated logoy
2 Pa = Go-—|
v P = 91 KW
=P = £9% n::.3 Yl

PFotort tOfferty locoeg
Pe = St
D PC - BOTKR SIS
= NW95n L)

Rodort CopPert [of¢ [phoy « 11570
. 5 =55 w,

Prioblem -

They, wodee G oF 0 4. § e Ave N gt
hdd CHON mplort aldortnodke ot } |
(ompud @ fhe Speed g Slip 3y,

Eind Ahe  roder OF 4he modad,

Full ¢fp 40 dhe  rodo gy ha |



|
| coludon t—

Mo. of Poles (P): g
FHECTJ’T—LE“EE} (£) = SOH2

sgnchnonswy  speed (NS ) s Egi
G

2 ML= jodbe AP

Rotort  dreoquency (4 .
SRp (s) » S 3

-
-

ratitl IRl
7 Skips &Y

TH2

Modort  gpeed (Y = Ns{:_f—lﬁl

o Moo (690 (] ~0. 66

_ = Nz G40 RPN
fodor Lt -

'F':]_ - 'l'!I.CI Rh}'

Fotort  (eppen [olf

"L = S0
- P~ o.06X 1.9
':-2 Pe = E-:HH

podoct o foss /phad@ = it
2
= 2.23% kw

fotort o lese [ phak LR TE e



eHony, ™Modon e

, 36 indu
Staring T’:ffd_!__hi———_

Starding  OF induetkinn ™Modort &
Y = * Mu Ao 1€

< The plasn tnduedien pprth s/
Jo o poly phage TIE with o thead - CKT ed rotay,
Eﬁ.tﬁﬁiﬂﬁﬁ—-

' The T\.Lﬁ*‘tmni ELLFFL}' un““ﬁ'ﬂi‘ e ﬂ_Fr‘[, gd & "“‘lg
Stadien q:unHr Mmode, Haan al ) ther {'.ﬂ'EQI rj k
RAE A veny lange (mcata]  owrtreent HoSa “4'}1,&

Hag pﬁi'mu:xrl‘d y b |oegd fort @ shertd wihile,

giral lart N Qcdigy

D TR @xaet "ﬁ]‘ gimilar, etondidleng excst o he cay,
OF & D€ mpdorn, 3 o (¢ Jheown  dine QHH QL riagy
the stepPly fines, :

7 OnducHon oedord wibhen  dire H'H Suad Fdreyd
dalkeed  Bve o ceven  Henay Ahoi e fult  load
Cartrient 8  doveloped mn\'a\ 1S e 25 Hmey
thein ful 1gad terrque,

= Tha  initlal ewcgsgive Cumment

¢ objecironay
bﬁtﬂui‘q ST PA §

Produce g ;[‘l_r[aq ling
drtep dhod a4 Adring

OF otbernr olo edey eal

WO L4 ﬁgq

il akt ep) e oponatier

eqLeip ™2y 4 Connecded o

The came  |inogy Honte =4 &% Po4 “;“d sabl
10 lice  Stary ™0 4o ey ] 8 ot ab " |
At Kw 4o Yo kw. ﬁ N

2 Tha "E;"fﬂﬂ-l‘in? Jnnq(u_q_ tL

can ba  (mpre ved L"E'F
G AWl odon eire Cecl],

XD andi cHon gl er
l‘nm@m:inta the e 50+ an
== (thit can be  eagM doactille

,E:ll;l-j ”‘Enﬂ Tﬁh'h‘f[{ 1!.'!!_1.-1
| agtdrnel en it

__..?I g cncdd el Ty may Shey =
|

Catrf Lo &4 s tornfeiall od
b OPPIYNG @ reduned Hege 4o g

I'Hhrl ‘i.rﬁ -jhg FN-SE EF



-

5 ==

indu tHon ™Modap |
Staning Methods o 3¢ ind =

S‘1‘Qﬂ+inﬂ B iﬂ&uq-}f[}n f":‘i'l,ﬂl'h:'ﬂ -

+ The plovn tndutkon Mpdor (¢ ik lav in 'ftr:JH.:“}
‘e o Pt:-l'ﬂ phate T woily a therd - CKT ed “M"-HI

?.'QLEn&:Lr:H_

= Tha 'ﬁkh'ftm:-._'[ '?;"-"FFL?' qﬂl‘-n%{ re &FF” 2d o g
Statien QMY o, then at tn 4he tale of
% FE

) X MRy arQ taeqtal  ourtrtend "“"‘EGL&
'H'"-'E Pn’.imlll".‘a 1 I:'l_+ [Qﬁq,q. Jrﬂr.;‘ 0 H.L'-.E'ﬂi' i-'-‘lh”—?}

The E‘I&E'\'l\d timi ar tendidlong exdlt #n ¢ M{{'

Of & Bl ‘prigdsie I 4 ¢ Hheown dirtf?_t_ﬂ"lld AL rrang
The SUPPl  \fape, |

| Tndy cdinn MBdory o e df ree Qﬂ-l‘z} S oy
Jal®l  fue de coyen HML  awoin full  |sad
Cartrient g develop ed l::-n".H. 1S 4o 25 Amey
heln Joay ltvead e rrque,

PG tetMal  ewmisrive  GEOnE
Betause M il P rende o §
drtep dhad r{ur-m,rj
OF odherr gle i el

g '{'llu_jQ C4n nak
{{ll‘[ %EI‘ ling o H-QEE
il v gE end
RO AP 0 gy

v Homg ; ad yitably
4o [ing 4oy mMote ey ot

ﬂilHF‘.‘a flha-'ug
25 Kw 4o Yo kw.

¢ opanotion

Cornected 1o
3% B R

e tamg | inay

2 The "E';‘f-ﬂrl.’-f-.‘ng -{hnqru_q_ e ]

TN bl pro ved L—.ﬂ»d—
OF AWk modor girt Cand -,

e I L CHON gl or

fnrr{gmcnta the PR SO S+ o
= ff‘JIn'Ti Can Ib.l,? Palso *rmalblﬂ'
| Stip wting modere g

o it riel tﬂ?re T fepr

b '”-‘.-{ZI Caig oF

nod i The Coigo of

-.._':;.I th EHL‘AEG—E !"T‘J Ly ?h t!-{' {'F'-H ﬂfﬂ!‘-

(S Condrinfled
by “FFF?!E”?' @ reduced

Vo ltage 4o o



| Shovbery  duwrn ng  the 5*““{‘”“3 periad |, Full
Vo l+age h#inﬁ apflied

[ AR 'LF-P At 'E'P'Q‘Il:ih

nm’mqj
Whan e Mol kot

| Dimecd wa—’mhn‘nﬂ art line Eﬁﬁr!—\fﬁa oF {nducdinn

modor -

d3 khos 'bq-l;*n Ehl}Lﬂﬁ -E'-L"-_ﬂ“'E"Ii 1'-11"'..*'

Rodort &fp = 21 N

= KT
flso , ‘
modor 0t Jolg = % wedort inped

E gTﬁlig = S KT

-

TR (i Ro s the Same)

it E'l o T

’ ; P p!
‘o "Tdrif":." {':.I'.t Tz E1|)rf

S A4 Er—’rmﬂt‘ma mpraent o -
g N
. ! -
ITE{ - H‘Is{
Wherte |
Ty = g.!-nr[rll'n} Cart v n 4

J; = Full load slip

»oqe = nowmel Jall - ladd  Curirtan g
Then ,

‘T‘r_ - kTg f‘;'[:.

o b 1,;
Te A i,

S Waen  mpdont f% dinmeed - Ceoidched on o
e Shond -

citcui+ eurrtent Tep |




i

2 o o =
. ! £k - ehy S \ IE}
Te AN

- Tt

. = ﬂ::l ';,f_
Te
'H.,!""IQ\"[‘E_ P a = 'F_FE'{‘ lIIll _q |
Suprole n a Cala
Tse =39y
E_F = &
Then |

-
Tet /Tt = 37X 004
? Tst ) Te = 1.96

o itortkng dortquee = )94 X full < tead Tortque

= We find dhat uih a Cartn 0% oy
A feven Hmat Hhe ful) ~ [yad
Modert  develope g ?hﬂl:’na_ Jor
Only 196 Hmaey dhe fug) .

‘arr-gu_ﬂ

Crerirt @nd +he
Qe whiph (¢
loend Valug

R Cxpeaiion: oK Wil QUG & ke
Coeny thot the  Cuncernd at Hartt tan be

Condrtolled by ﬁ-@du_tl'f‘ran €2 whichrpogceble
by SuFr-'lldu‘n? reduced  wald e ak giar

ort by Entrmﬂ%n‘ngﬁ the rtodon

ree Littaneg
., Ro a Clenrtl 4-

4 The Second methed oL pottible

Elfﬂ'& tn caf¢
of slip rtina ndu eHon  ™Modary



i
)‘{Tn& b o WE‘ ®+  Shaderr hafed &n Al

above AW meodhodi oFf  redu ting the  Sarting
FoLreiend

A Malerl  rtetiQant ~lrsoc Shantor,
) Pte Trant Lo Mo flog o Harder,
) Stant - dolda "ot er,

) Redort - e gitdanm  Sdarttert.

W et on Wne  gharitore

HU%%*”% N 30 Trduclen roden u-

=3 P'Ir.ﬂ?d";}{'rﬁ art reverifo  Curirtepny Iﬂﬁ&mna Lo deto
tc  achieved "ﬂ‘gj VRVeMSing. dhe dirretion

CoF dhe frald,

2 Tha ditection OF petadfen 0F +he ficld in JLe aln
PP depends O Ao phoge §€Qu<n e
Connetttons of dhe  Sdadort windiags

7 Eftect of o wauente  ap dinetHon oF fotoden

r T K

\ .
{}:m.'-i .' ; | Qﬁim\}- — B
2 L 4

CFFect o & Ceque nte ap diretHon
OF rotodion odegap el

> when Ahe 3¢ grodort  windingl are connectey
ihdhe oY R cequente , e ain gqar $ied rudate

in ang  dice tHion af synthrtensug googd,
* when ke  sequent? oF Jdthe  glador mindina

e nhmﬂaﬂz in RBY dhe fifld mowenfe e

< d:‘“'a'l:_"l'{'ﬂni
The entert changing dhe Cuply  of any duwe

Aonoinal o dhe modor ax Shown iy



T N Nk

{\E'i:ﬂtﬂﬂ_'} " LRoden ) 'R
Connetdions o Plugging of o
20" lodutdhn M ador

> The nodert X Stader o gnele feld  notade

tn opPosite dige CHang: . Then i MI{IF.W.
dhe  rrodert B given I'ﬁ‘i[i

S = W= £ )

2 The Sl fe ene than 1
e ﬁ@nrr'lud equal gy b
> Tne Cpeed donque epa
mMindor c!.uﬂ*nﬁ piutﬁm‘a

R dull speed i

O re SHicg py g
£ (hown En .;.3_



Lrend h 35
' |
X . ! "
r]l'.l"l'fﬁli-i"
v — by
(Epﬂ_ﬂd TOrgfg f:hmatﬁﬂtf#ﬂ)
Lot : Fiuﬂa%{n%

7 Tre dineclien o don

L and d4he  modor 'ne:fa
Speed botam ag

-3 The molore (¢ dit connect od Arom Ahe Lupply at
Haig E”ﬁ"lﬁ’r, Crbr @y wifg  the

nade (n g HQvento
f_uhdf-}ir:lni

VL deyalsped 3 ey ted

thy T Slowd dewn H G
' 20y,

mopden will aceele -
ditection in dune Mtr!ﬂrtt‘rﬁl

- {Jluzfﬁiﬁcf} (s ol Keown

i Cﬂu.n—}@n Ceerirron +
brtol I im fa.:

ADVRANTRHEES - -

7 Simple  condrel  Scheme, ox et form 4
men¥ ofF o rr.Efﬂ.EJ o $op
Unidorn  ewricton lwadin
the  protess ap I:uml-:-m _
DLS ADVANTAMES -

- E”E‘"'ﬂ'ﬂ loss ¢ hgpy

7 Anere 0ged hnmir’na oF 4Re moachineg,

= ?mnmm‘d ek the madad mynrdng th reven Sed
direetion in cate of mn1hnc4|'nn€q-a 0 4ke

! feloy Wed 4o tlop the mpderc,

S Bppeontante g Verty high Voltages at he
Slip Tt;ﬁa{g.

¢ e Otedng .
He PAGHO |
.

T all fhg g4 tfs.utt'f‘-ﬁ

e |



W)

TYPE OF ENCLOSURE

OPen prode cled e i

7 These dupe oge tuddable fort all ortdinany

LG

e

The e

Commor ca purtpofec tohere therte € Ny ue,
ExpPosune of dutt ar  Jomp.
7 The end ohields

howve ufkiciont ope Ny "

Jort ingpocdion of general  ondikeng
Commutatan B he fﬁdiﬁa Ehf:
Scrneen nn_#g@_h_&._ enclosud @ -

hooodort o5 caid 4o be totally entleged

2+ 5 20 Uored fn all negpect odf o Pridhp,,

e AN \ :
! CercCulosdt on betweoen e thalde &
Oud clde e Cog g

urtg ¢l . '

. 9 e the  Feneried gy, OF
Suth  oncloten, )11

Scrteen predocded enclogorn

Thete aome yenat

‘ lated entlosenes  hawing
I'.;‘:-F'Eﬂl"‘l'?-&a':'-,

0 the 4rome bat e prip A ched |
wotth & enine  Sereen Bl Wit o

M Q_:qFE,nl:]ﬂd
metal gr Other ]

Suitabla  porforated o

N Hhe Someon
n+ noli

g priotecien, " Coolirg

The ,_F_{cauﬂ? Eh@m{ LTS féq#.i'_nu_t N oF '
one Suth  eny o, a4

|
L



| Speed condel - OF 38 induldion Moder

—— P

) -E"—’-PFIH Vb [tage contra L 5-

2
5 We KEaow ot ‘To{ SEaRn

1
RE. ¥ r\';"{ﬂ?

M (nduced emd ad $tand i
U.pp'lﬁ volkage V.

New €3 dhe  troqo
dependy ty) b »
s Elﬂ-." LY
Alao fon  |pw slip rcea:‘gn y whith ([ eporatin
ﬂﬁal"ﬂ'l‘"l m i Abg '-"'"'dtu._h‘nq m e I {,__E }:2}1{{ ﬂ.l_
R hente ¢anlg neqlecred,
T SV of Sy
Ra
TThR SN i a
- Value yaq pep
decrteayoq

fort Lon iHan + 'Eup_

e feduced  below vToted
-:.“QLLH_HEJ*‘!. ,-h.r{tt_i_w;' < Fﬂhduﬂl‘?-;{ Eﬂ_ﬁ'a

7 v Supely dhg fame lvad  of N?cr'z.s%ﬂ"‘@‘ 46 devhy
SaMe Jortqlee e nege Vel e &
Go et tertqQue  producgy

~7 Slip incrteagel meant

elef  on IO g

e Maing famg

Maoder I'L',_ﬂﬂ“:_.i{ l]'i.l::l ﬂ.l..t.an“r:l
ol fowert fpeed | Ao dﬂ-ﬂmﬂ_gqg Y

Lo moden  produced  ghe e L 1t 0d b i
at 0 jowen  Specd, 2

-y The Gpetd dorgig thﬁr{‘?f}wn‘H-e‘{j fort phg

metert el pupey velt age

Cen\dieg | arp
thown (n ,Hﬁ.

Sfead
f e hj‘u—‘.’l‘j YTy mﬂf NTa Hﬂcs'g

L) - wWidk t0dure) yaHale
3
»

#
rara
[ |
|

o

> Turtqﬂm

: d -~ Tortqte (Ve foo waith
[‘EPE‘- waﬂh B mMttan ]




A Ga A medhad ; due de cedutdion in Vo ltage ,
purtrten s dit aws l;,H Ahe  moedarr thegptfe

- [uﬂ?ﬂ'_ CL“E‘“HE i u{;Hn'}é fort Srman thana@j in

greed 8 meQuitigd 'L he hiﬂﬁ_q_ﬁ-l- df;adu:m-’rmam

Lol A8 Snmedied sumireni . da e e
qet overt lead.

= pddidonea |

i 1 ﬂﬂ:‘ fhﬂﬂﬁma Cquapmend  if
neces q-:mxﬂ : |

Hente 1hit medhed ¢ rarely
wed n hreacdicy,

g Sepdly dweprency Conteol ™ethnd : -

| The Eﬁ-f‘ﬂ_hrﬂhﬁw Speed ¢ AQivep
ng = bk 3
P :
7 Thit L_”'cf cendrinl iﬂnd. e Eu__{:FH ’F"‘E"ts'*‘-‘:’ﬂtﬁ El’""'tﬂﬂb
dne 9N Chrenowd, Spoed (an be tonddslied evert q
w ide Range + This given, smooth tpeed (o at
e oan dndughion  rasdod. .
Bt the oxpreaseion fort dhe aiv gap flax iy
Fven,

i 1 U_)
qja" YMY K, T, +

Thit & actonding do dhe emd equalitn of a g,
Where ke, s Stadert mindr‘qg

er'n n SHatort Afurng r‘rl"?'lf:t,gg_

. oo SuppW Abltage

£z Copply -.I"--rufﬂfwe:f‘rty,
()

-frtéfbh#nn}.
% .-‘|._ l‘f

T pan be toen Aortm ke fupply
th_n%ﬁi The value oF airt gap flux alto 304
AFFeated .



&

_}! 'TH-?E l"l"ﬂ-ﬁ e e 4 Ef_‘[-}nrfﬂerﬂ'} &6 g-"fﬂ&'ﬁ“ &
| Fleds ¢t Coney, Zuwrh g

Shaup Enerte g od
Ah e g ot

Coduration loady 4o

o e ne laad

Eurlrfmq. ap
2 23 2 nefe Starty 4o Madndain Qirt Jap (),

Lonstant  when suppiy rfﬂﬂq,hﬂﬂud (4) ¢

= To athieve 4hie, ot tan be
Thove 2w prie Stign
alty mius+ he
o'y Conpdond.

7 T A medhad due Ceapp iy
If"‘LUJI{I"" reg fousmed o Variakble wvol4
frrequenst  Supphy -3

Ch"”‘?ﬂ,
Seen fortm M, e

That  along with f y
Chonged fe ai < eep f‘u';’F]

"'D "H-'--'?_ N le. Q;!['{grl.

“fe Vamal,
tan ke ochieye h?
an eletdtondt Slheme g in Convede

B inwerd et

: ~ ve
{_[HE;u-ﬂ-*&_. Theys Shaon ob +hg
_q-f‘au_ru?_, .
Be typ — Bt
R N{WUEH%E Vertden|
tonfand E |
. : Vi ble v o
Variakly F SLakan
- S L
e “S*-'-FFh]F T,

kE'LQ{"rﬂ““"“C Scheme foc VR

CJJH-HI::!L)
2 Phe notrnod  Sugpply availlable

e ConSdand  yolted
(entdond 4o e b Supply |
conver 4y et Suprly  in e '

6 DL suppty,

L Thit DO Supply tt deen Fen to po in -
verjtert . "

| The  trvendert 3 Qdewite whiel, Comsendl

pe supPly 40 varmiale vy, I-!n!agJ

Vartiahle {req”
S raH



o
pe SupPly  ohich & mequined 4o keop V/F

| patfo  conftand.

[

2 By EELEanﬂ thé preper r{ﬂﬂft,u_{-ntﬂ & mMaindaine
J/iE Constand, Smoeoth tpeed congee| 0¥ the
nducH on  mModort ¢ ppgble

s T $ i the nprmal wortkin 4 4. dhon dhe +ig.
Shows -the <orcque  SIP chara clortics fore
the freequenty 5 g ¢ £ La, Aot
J;nqquﬂ,ﬁf_i&f! aboue H4he blow 4he rortena
,.FT*{QCE,ELQHE'EJ;_.

» prothert  dit advantages ok 4hit method (¢ that
ELLFHE ob4ained can not be wged 4o .EL!uFFfI!J(
othan dovicet  (ohidh wequire  constand '*Jt‘:-i-l—a?sd
Hente an fadividual ctheme Aort a Sepanate
modart gy meguirted which make LH'HF‘?.



