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~~ '.:uet:Ole .sc.'.r"rvis].on hHve enabled tl>e proG.c~:tion of this 
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I vrL::·h to thrrJ;: -the staff of the ~~ ec-~ ~ nnd Blec-

J:1stitute of Technology, Eelwan; for the llO.:l' they offered 

:i_n ce.rrying out -::bis wc:c-ko 





s·t:ate and t.ransJent pe:e~o:rnance of :J. 83:pac:L to_~ ssrvo-

;:1i0 ital co::nputer. 

servomotor ::::~.:ad to fi~ld. out an erilp~.rical :f .)~~ula deter-

,".:'..nins the vo.r.:'..ation of the rcfCJrcmcc volto;_,c (a:J:'ter 

-.;~l8 cormected Gond.enser) as a fw1ction of the motor 

.speed, control YOl tage, ai1d the value of the connected 

Cc'\.paci tar.ce, 

A to:rque equation ancl a t:ransfel> function for 

Several compL-i__ca·i~eJ. digital computer procrami1les 

rcre written ancl executed to detcro-::ix1.e the torque-speed 

characteristics, tlw ef:tec·cs of the controJ voltege and 

"1 -~ l 'h ~-~ -~.10 capacl canoe va_ue on -c e g~1.~ and t .:'..m.e constant of 

to sol\"C: the SJSte:n of the 

nonlinear differenl;ial rquatj_ol'lR -.-;hic~l desc1:ibe the 



· ... :.c. ~~1 ::-:'esults r. 

Ch3.pter I is e. e_;ene:,aJ. ir_/:;roduction and i.n-

_n the 

SUI' 

,·):~' --~he: capacitor B8\'VOJlotors i.l1 the ste2.dy-state 8J_;_c} 

t~J~\J~_:.sient condi tio.1.12 is presented 01 

tl1eor;y, cOlJS t:-cuc·tion, 

.: __ '" c:'.3.pter ~l~II. 



the 

t-,_.;: '.r,:.~_:r:i.e.tio:-1 oi' the reference voltac~e (after the c 1n-

:::teo a;::;Jlied control ·roltage, and diffe~ ,mt capacitance 

' .. : :·.,cs. 't'orque equation is deduced by introducing the 

, c::::Lctj_on o:' t~1c reference volta::,e as function of the 

;_,vtor speerl, the coni;rol vol-t;ae;e, and the cc.pncitance 

torque equation obtained by :~aleh and 

Y c:i:" Ol'OV r l'r] The motor paraLtteters are included in the 

"Ol'oposed tor(pe equation in their l'elo:ci ve values wl'..ich 

simplifies the calculations of the torque-speed chara-

~J..~he torque-speGd character:Ls·Cics of u clrag-cup 

ca;)'~ci tor servomotor are computed. on a c:ligi tal computor 

:for different vc.lnos of the co:1trol voltage and differrmt 

capacitance values using the proposec1 torque equa±ion. 

:E:Cl)eriments are carried out on ·chis C<J.pacitor servomotor 

t;o :leter::line "che variation of ·c~1e reference voltac;e in 

magJ'lJ..t·~.:tde and phase ~."Jith the raotor speed, the applied 



co:Ttrol volti:tge, and the capacita .. '1ce value. To:::-que

S>JBed characteristi;)S are also de·~s:;cminecl experimentally 

for diffs:L'Ol:c co::1t:col voltaget> by the aid of the torque

S)oeclo-metex measurint:; inGtrument. ~'or a::.l cases, ex

peri~onts confirmed the theoritical 9redicti s to a 

liU't;e extez1t ~ 

In chapter V; a method has be 'l. developed from 

t~.e proposed torque equation to deterwine the sain and 

time cons tar: t of 'cb.e capacitor servomotor. A digital 

con19Utel' p:;:oc;:ranne is 'written and executed to determine 

c'w effects of the control voltage, as ·.7ell as, the 

octs of ·~he cepaci tance values on the gain and til:le 

c-Jr:stru:.~c. t* 11e\v tJ.."~"lsfe-"=' lunctj_o.n foJ.."' t~1e capacitor 

sel'Vo'notor is 2.lso deduced taking int0 consideration, 

t~h; nonlinoa:c~_t·:-"' of the ca?)C.Ci tor servomoto}:". 

A di>:) .. tal compc:,:i:;Qj7 proc:;ram is vrri tten and exec

u·:;ed Eo:r tho solution of tl1.e system o::' the nonlinear 

diffe~e~tial equations describing tile electromagnetic 

and electromechrulical processes in the capacitor se~

vomoto:r, using lcu.nge·-Kutta-4 step methoc" ai'ld the norma

lised motor parameters. Tho language used for the pro

:;r.cmle is the l?ORTRlTIIT lansuage ~ 'l'he transient torque-tiJ;le 1 



cre.trG co:'-·Crol \rol tagos ~ 

T:~e t~onsient sneed of the> clr-c:r;-cu.p capacitor 

:coervomotor c;_r;der investigation is recorded experimenta-

i ly usirg a li[;ht be:Lu recorc~inc, oscillosraph (lumi-
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a:fter the co11rrected corL'~~-o-~'l.::;cJ..' 1..n ser:Le:J with tile 

n. ·'1_ 

R. 

rn 1 ei'fGc-Cive resist-3]:lCJ o:C tl1.e c:.:;_rl;rol \j~j_ndj __ nf;~ 
D-

/\.:.,, effective resi::,tful~::; oi t~-:~~ rl;f crci'_;_CC ·.-Iinding. 
, . ..;.c_ 

winding, 

X~3~ the equivalern:; lo-'::d~.O_:"~- T>.a8~,-l-;8YLC'-0J nf I·e.ference 
~ 

':iinding, 



vvr:L.r1dins 1 

ted :L'l u erieB 

") ,_ 

F frj_ctional force uer u_'lit rm;:lLLd:;_" speed, 



par-~iC 1 1la.rl.J' :'~quired for very 

,Jot: ore .. 

I ) I'hoir _:.:'21ialj_li'Ly lc.sed or.. the alsence of 

any sliding conCact:S. 

II) 

III) 

The atse.t1ce of radio interference. 

S::he atsoiJ.c:::; of c o:r.1.nu·~ator ·chat rc quires 

periodic no.in·Caina.Ec8 on_·_-i 0ccupies a large percentage of 


