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of t 4o rocor oc aa22 currant V73V0 oI2c po to eco clot. 
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8 . Lt Ct9 Oo trio Oi0Utt 3iVm in Vij. (SO) con 
not bo moo c cc000ffUy over a tii .o zoz.o of o * Vor 
talo, COCsO =aMe3tiOfl it O om inin 	'moo roar 
too X'zo boon opiit into to pcto, tho contra to 	t 
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oce lcsCoo 'co ora. Qon c C8 to ttrnoO on. volt 
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►o cpjtuo of tho pa1oo tit bo sufficient to anti - 
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1onj o a to per' to tho z000000r turn off tico. 
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cU otto ttth bit offiatczr cy. he ° olto control 
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3.8 Basic series capacitor--
commutated inverter. 
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4.1 Singl3-phase Bridge inverter. 
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of 000ttn h1f acid of za a o r citoz 10, VoQ to 
c zm t to. VJth i uu t ro load 2 till co i f* *fora 
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d.c Pig.4.3 Three-phase 
Bridge-inverter 

(a) Circuit; 
(b) Idealised waveform 

of V with 
resiive load. 

1 6 3 2 
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Output 
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5 4 1 6 3 
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Fig.4.2 Single-phase 
4 	Bridge Inverter 

with Diodes for 
reactive current 
feedback. 
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Out-put of two adjzrnent 
ata-;es or skift iieLluter. 
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Time delay in ate aiia1s of Pr8  and Tr7 jOOO 0/3). 
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t s tctwo oro cboccd oro 1 Izito4 to rittio toro  

jo t } pco oatp$" t D x.or imito oro 
eonz oo' ,o i 	£'r r tI ro t puoo . brill ! 	' hvco capael*► 
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aczp .Y It co i11 uppoor at ZZ o tTU b t aoS In 
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Auxiliary d.c. 	Output 
supply. 

?ig.4.4 Practical Three-phase 
Bridge inverter with 
D.C.Commutation and 
Reactive feedback Diodes. 
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Fig.4.5 Pattern of Firing 
Pulses required by the 
inverter of Fig.4.4. 
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Fig.4.6 Control System 
for the inverter 
of Fig.4.4. 

1.High-frequency 
carrier input 

2.Gating circuits 
3.Shift-register 
4.Variable-frequency 

pulse-generator 
5. Pulse amplifier 
6. Delay circuit 
7. Pulse amplifier 
8. Pulse amplifier. 

 

6 	7 

 



V000z a lo vol t lob r .9i7 r oo^=100 tho Ola ...or7 CtiL,p1T 
X'Ca 	p1w vo3.uo of pQottivo co3turp of or of ►totto . 

Go*  In t:4o *coo#  tho Ohzr o avc .tr blo to 
ttoiJj oiona on tho mom, awnAy va1thjo and prirttoiLy 

tittO VOU XtO' 10 at Ota c t1L, ter ctottu  
a co to onni!o1 	iu1cmt upon tho oAxi Uory supply-* 
OMS Dust bo cdoquuto to ono pro o c utation of 
t to tigiont rotor crrort roqtiire4.Bat on thct coin  
au,p1y oltao to bicho  t 	=utatt 	arao nay bo 
oequntc 4tIot tho offect of cuzUiarr ouppiy, co, 
c 

 
,a, 00 I tats C, O 0O OVLdOO C0P1OtO fOZibi1i7 to 

meet virtually any o r inr3edition* 

c o,00a eon i, oao bQif  
ho 	o'k  50 cyoloc C. i.C. 	oQ o 	U mum,  

boon 	fno2 v1tcjjoat 30o;o1 to 110 vo1o. 

thø boon diooaocoL in cbcftor ZZK, tho do c& . of tnortot 
conponerzto, with tn(h3ctiio to d to quite C1ff.ou1t. ZiC 
to 	procto valuc of d fc fort e tn2uotoro 
eM e: tom, tto Circuit oc x, oo1ioi by IItroIoff'o Lao. 
2lio nnctoü 	4 w,od 	of about 10 on* vo2uo. 
a cac tom. oo itor to Opp* So tiro of O12 cysts 
of 'bio Zo oIuit to 0 	aic to t pp oto y 
Ostoo. t 	oun kat 	oleo of % cx. X,4  10 

tnetoczo4, cotton atom at about one co toad, 
Vor 32 ja2  I Ot) , t auto 	ofa t 	boon 
ucc. It t1O voluo of 	tO tU0OOOO, ro t7O- 
c!o of t invortor otatmt to dtotortc , cix t o Lo 



Out-oat voltaZo of 3Ryt Invorter,at 12 c/s 
with resistive load 	YZ phases). 

Out-put voltage of 3- Inverter 
at 16 c/s with resistive load 
(XY, YZ phases). 



^ 	o no  i 7U1 Got oo OQO1 coo, o c bo ocp 09 

otati & 'r i karkCO tvo f a t7 Z O"ontan OLt3LQC O i cio 
Ot?Qj ti,/aVorO D V7+~ orlop /v . xt VJO 20 S ti?Ymt 

cmii Z&oo of 	oo 	c 	F co 	.to C tOiu► 
r err on to. Zio 	►us ov' 	ea d 	c d 	avp s t 

matoly in tlw o 09 a fo b • • tiZU ho Loon if 
thc OOflOc3IO o gatpara v th i t ot.4 3tor 

oL, trio o f " 	o cz~.4 oQL31aiZi1 7 tQpoVoC t,O, tho 
cv : ct .a3 tziovoo u .3b biz, abt1M y. o off.- 
11O J VOZQCO Uoo fae O ^ lat ion t7OO 100 o1Co. If 
to dca 	od D too to . cyLj oopctty of L vo ov' 
'cuao. i obi►.. that n Zi y It co cai  

condo o Om you t 	Zo 'or catiofact rg paw► 
oram ?os ¶23 2ocb3c1:. ? ooiot icon obo 4 bo of Zov 

v oo otun VICO I2orO QLU bo vtozjo on tho 	 oo 
$ 	:1C4 'olla `oj c ofsot 7' a nu-00tLoa. 0Q 

C 'u3r 	* 15 tic 5 	trrj &vo boo 

4.. 12.t1 	 S'  

'Con 

 

&,o jtiwj tho $zwo to 'o to 	ort 
r tiio of to Oi, oho: Z b to ocroa of, 	o a t o tnvor 
tot' out3IL',z t t Lr o oonttuurnci c a oioifl taco ovor 
3o ? ttj, for a g9DILer tiaa tho cbovo 'a tn. o c7i ► 
ccs atnt3b .o Zoal cnroz'o 'c Gtnrj ohouZd c+1oo bo c tOo oa, 

o oO 	3o cy1ir 	L 	Opti 1 a s 

lao iatorcZd1oc atlon of tho i o tov. aoy 1OtOLna 
.o oLttrij; of hoott 	ac bioo bro .oro oto. It Cis 



out nn vct.c3 	bj * s o ovor1* a con 	to 	- 
to,10 .r, tho ovor .oca CC 10 ro(lea a* o +co=-Q 'tIorI 
L'3tant3 aojo o unoai Eo o co cue oaor otoro olo ror toD 

oZ 4ccao. 

} 	.too £ . Do*% t Mew `, C Zor be ► 
cLtc,cLooa tIo proo hr car aouiaiij do o tt*toz 
V3ti COO lu, tho vp3o, 240 COP Olt.7 O 't 4 

09 p' otzxo t Ion ` rOW o 5tf q "t 3o lon o  

►rO uo o ' ohcno, opor tion out of oyne u 3? lip 6.o. of 

oto, UZ2,. rata of tiI: # lore d. C. buo 	cd 
t ttax" ixxitteo ttzrth, tOlOrcLROCC. 

fou Ips=s 	4o r,/'z, O L oo ,-0 Co' ie av n 
1.3x havozitc f t3t'3 " 0 CO .O 11QCO 	oricD oc'y t 1t bIo 

uo a 1,viob 1ozC Mao c otor io aU 1ot ciao ccrvo S.n 
O O !OO. 	 1) no V ucii i zLn} io 14 in +w smo • 14n , 

o " 	'totorQ uocd c ro 3.Of O$ ¶1t 1 Avo. 3Go 
+army 

 
rztn of 10 cmporms coo for to 000ut 1ocQ, 

Moro io biz £c ctov OR ix 'ot . 	ton, OOt&LaCRim 
If3Vo Doo Aooa OL h 3 	t= D tLttJ,glad ttOOo0 is p~ 
toot t1.O 'OWTLO4 "Vo 	OZOODOLVO L oc t c10"azzrc ' 0 io 

C t OQ 10 0000 o' $ot1i&O os.' oitctioz, 



©t-pt volts, o of 
with rosidtivo load 3-ç? Inverter at 50 ode, 

(Xl!, TZ phases). 

Out-put voltage of 3-p Inverter 
at 80 c/s with resistive load 
(XY, YZ phases) . 



4.54 	______ o) 

r'ic* (4.5) c1i3Vi tho 	tto' of  
p 1003quiro 3 b7 tho Vn :O20 	iO oZ3. Act 
o t13aw3c lvoy 023 tin 10 OA1031 L0 fGL'O $. € C7 C4 

ticoo intLo 	rotQ t 	0Ocottco tiic ca.o3t it .o 

tbo to Otrol to of tx 	00 cc13 of 0 t1  G3 co 
not of 0 9LiioG 	t2t , aoc oi of oo 	l c M4,0 

Q3t portio OD At tonm dtroot crot to to tcocc 
1 rpt to oc time rrovL400 tho otiroa lcolat .oa otot 

bo wct. pct' thin pup000 1aj r'aOoo7 a ,4.0L' io 
acd ta— it on t4to i3y4t ci8o of ca i0G C 	tC23rOZ  

i. : ttio oton&a pto c , n. p by t O &' '` Cc110 In C O,. 
th atoo. 2ho output *f` to to god to c Ufior cad 

~► ~ 	'0 OUttof tZ 	iotoi io O 2L0? 

to cat to ioolotoa ojnaI, 2o p tr 	o!ov t10  

otcga '0o t 3 fcA to 1 3D coto Cal os r t or t D' 
Cato 

:o coot 1 at co f€ r .o tttotoro czo  

o o t cmc cO Cs oun 	o ors 
t io Amar o 	Pii .(4.?)e 5h0 abift ?OGL0t0' OO 

pr oao ot t az y otjoo couo oto i a a; Iz nua u 

mat 0 patty oaea cot cep to ttn e.J?O. It so C 2val 
o3 oo oma tho r1r.0 o ► o 000it  
p vi oioz to CQO 5 t 0U!T to cot cep a ptoa 3tVtt3  



oiapo from to aiJcoort o. 	o,, aiob ft p Zoco co  
povo4 by a p1co 	ator t2iicIi rtmo ct ot iDt 

t 

	

	r airc tuvørtor foonoy.2bo patio of otacippto 
ro t to occtllator La thus cciftod cocordlmo to 1 ho 

roqairød fir tj coquonso 	rtu iZooe 'O ? oo atot 
tIyrtcto, , to 4oriv 	t c 	at 'rho corroot fo 
uoncy 2roa tho pulco Goiorato, end th000 for o pcOt or 
rt th7r o 0 	n tho o o aozwco but via a 

abort 4olty Pj.(4.6). 	tho coact 000jiauco of p  
coo is pz'oflaoa C 	rfoct ru1arity0  uor tho 
c3ntrol of a ono pt3,00 onarCstor, moo can bo f . 1r 
covi olloe. 

4.4.1,  

of et btnc.ieot  in t toh tuo tnputo Oro to to oaoh bintry. 
'h o btn3Leo wo conroctcd to oach other vift dolc  
otroutto. 	o obift pul000 ara OoGby tho Duloo coaoo 
tor, v1iob to co'r3 fiako 	11he- Vint froiw4n y of tnvori. 
tor, xbo dol4y aoottono havo a &1y eh a1 to thy. 
`ttho 't 'intorval botoon pul000 on oro oqtatroa to  
onoura that an 	Otao1 btnorg O1]. not rocoivo a 
trtgorin otnct otDa1tcncouoLy' " 	ti o Gizif " ] tho irni 
from a p d 	flip flop* ho ohtft pul000 o1 	trivo  
tlao bt jea to otato aoro, 2ho cotat1inbttioon tho 
binartoo to ouch that a ce000din flip flop t4U roopozd 
OU 13 it t ►O p?O0Odit3 berry 003 tL'O otato I to ototo 0. 





"%ear 

!ho moo t7.jch ro,u1to from t Ic, tzzrnci°tion rill.4'i'ro  

the Quoaoc 	flii flop to Rat ktO Is 
Por Tam ptoO ►'t Z3pUO1aO12, D x btnerioo am 

consxiotoc2 in corjoc trit1 ?i o1oy circuito.'1IG loot OtOJO 
output la fed to Input of brat binary Ott 4oicr c1roi4t. 

So the mrblC t'OCtOtow is CGU1OCtC8 in rin j3 L o oatob1c~ 

biu3y io zo0mod for dory pt000. Thou fle 	can 

b uod for c olcy but the oiorneo ca found not 

ea 
 

tofctorr. Vor otortin„e tt7O firot Ot3CG am cot in 

I pooltion an root in 0 oattian. Mon i Obift pyo 
to opplio , it tiU cbarjo I to zoo. 	uirot tvo 

of oa with root of four O Q,3CQ tU:l.:l be in 0 }ooh, tion 

;r I t 0fF tion 3ivo no tivo po € a VbiGb put cocond. 

c nn, third otagoc to I -on4 root oto ;oo rcmc4n In noro. 
flop oocoz and thir4 cWoa oro in I pootticrn and firot 

fourC to Vixth 01 (300 oro of 0* Mon uot ohlft  
pubo to apply,; t oxo oporttioi to ohtftod by ono o$ o. 
t the oxh of oiztb allf t p° e, the orijtnal act up is 
obtaina4. 

prt~23) 

I. Biotoble L tl° h tor: The colt blcicod bthory hoc 

boon ucot, to avoid negotivo p000 r oupply for biQCLnJ. 
Aocra.o that Ql to out off cLnt 	in in turotion, 
OoI2nootiozw bot000n tho boco of +Ql ond tho collector of 
Q2 ctro In i cotod In ?iC. (4.8) b the connoottono froothe 
b000 of 02 to the colloctor of l oro in Vic. (4.9) 
2ho tr oic oro uoo era 28D75, * p n.pe oontw typo. 



44 

3iuoo v 	= { 1B2  + 102) %. 20 amiculU O G t 	tion 

CZtt.''Ontst thO OCjUiVL1Oflt Circuit f ` 	a 	10 tVCfl. ID 

VLB.(4s9)(b). 240 eoUo t ci.""t Of 	to .rop tcoi 
by a ovon 'o v31taot 

'co(  f ' fl 	-16)(22 + io)  
U. t 	 fi 	-13.95 V. 

n, aa ac 
 

22+10+4.?  , 

+ 2) 
on Ito 	v"a' 	oi.O 	O a 

Sti3?13J, t12 2VOL& 0 a ,s 	► t of bras+ 	zUIt Of 

t2 10 obtnth24 frorn .a .. (4.9) so a oLtoo*  

Vn2 — Z 0) 
- 4g35 ' o 

In corico t ith o roototooco 
36.7 

1.28 -aJ '0 	 • U. 

eo 'Cho outvo1ont circuit of Q,2  to aoDori in Pie. 
(4,9), Biueo ae'onii trono rotor to *car oo ido 

2ho gtaitiofg'i at 	ocuatton cam: 

4.35 03 + I2 (7.20 + *4'2(.47) = 0 

c 13,95 - 0.1 . ice,(.47) + 1c2( 4*1 ..*4'?) a 0. 



I 	s-ve 	ID2 = -~ 0* 342 	and Z02 ' "ew ►4. CA 

XC2 	14.3 
Udo b 3$S3  

I'M 	0 542 

o volts ijor in tha oira4t can be god: 

V 	' (122 'C2) 4a `(-"'14*31-.342).41 

w 04089 V. 
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Out-put current of 3- Inverter 
at 30 c/a with induction motor 
load. 

Out-put current of 3-cp Inverter at 50 c/s with induction motor load. 
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erynj ortt Z, flo Qi 10 bolo t 	flonco, 
for #t c O, VBl to pooitvo 	, l, .0 V t 7 0 VV"'l 
o a V (ttst ) *.' O3tOr 0'1L oImX?3oo tø 	fl1 

d VD, folio ooinUy tom v ()* At fi = 0, b000 
1I1 r000 tho ort a v 3 tj0 ', 	4QI cond~acto 40 

o° tow a ion v r ooa by Ina to  
lathe otoi bo r±oo is vol ooi000 on owi moa of Z. fl0 
In 	auto off Q20 ted ito col oot . o .b t C3 0 

0 eu 	to coup1oa tut oa eitoQ 0. t3 tae o 
b000 of Cl, ocwiiuG tho 	oxoot 0 inVD, ml tbQpt 
trop br tho G0) O t 8 invol. 	O Q o to 
b300 of 	 cnI th o o' oifi * of 2 oncjo o 

witi tho two ooaoto tt v r 	0 `, , O "t;o to Icuoto 
V 	oo Vc ZOO 47o 

MAO ito v is 1. o V0 at a0+me 

4 	0 otp*a tio1i? itLi tQo ccotot0 

to iodIvo(lo At C* 	• D r oozoo tbo autin 1ouo1 V 
ond. c zovoroo tonoittou to oo pion. ' -4o ' v rro in 

the firot o ono aurin tho tntorsrnt T arc tt o 0000 QO 

titosofoDoo in thQ 0o n4 otoo atainc 'Cho intovo1 
Ot1i OO ohom ID :t, 411. 

cy 
' a o po ioa 	to civon by: 

Xo a ot'io31 ctrL3it 	m V 	11 xa 22C -~- , 
(11 a 	a0m: ,PDO 
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F ic. 4 -10 One Stage of Shift - vc inter with a rnpjlier . gotc, ana era„sfor mot. 



A0  to to on I 1-.  oto  0 tcton 3.0 -- °. Dutn3 thea 
OO OO Of a tJitLO 2, tIO OtttOZ OU .c ID tzU1 

d IL" To hooptho+ ttOI oat o V moat 
0000nt 4urtA ttiø mwtttox do 2, oc of 3r 00  to 

1. V ao of 0. to 400tdà4 	t 

fl 

3 

4pto ond .t o3oti t 'info or. 	otz othcoo foot tbo 
t aco fr rI, to 2. Po 7 	* tm DOM 

glifto aro od * Tr, to f Od Vitb 	dolo t 

nootoblo b *r, pith roqt4ro8 ttoo conottmm to oar , 

v4tb tho cp ttor of 	1cokUnj trforcoo or 
thooc th7iiDtort oloo 
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iC 	f 
-Vcc ME TI  

Q1Ot=t= t QtoN ! QjOFF 

~22ON QZOFF Q2 GN 

to 	±T1  

IRe 

i- 
IL 	 s 
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41l(e) NAVEFORMS OF THE COLLECTOR COUPLED MuLTIVIBRATOR 
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t7VY&ftc 1G t1IJ £ioçjnoy, to 
vo1ojc ,+ppItod a ci3oo bQ vtod, t Loop t  coxU u 
loan 	o o io o xjncbto ctra4c, xi oi. Z tho 
foo ucney to rolOod or4.. ' Ito to o f cit tho 

c t3iZ will ionto a tutor r o 
ocao b3c o.e.. * 1:7111 bo pro t co . t  It to ou . 
voi.co to not teo4 	motor400a not o ui 

tnotxaod beck o,o f. tho r olio o11 c4U bo docs— 
aoodto ouch t potnt 	o noti fiol6 	. . t o spm 
o' oo 7tU 13OfQ 3tO tho C3" O bion or 1* C. oc io old 

f io3 4 rotiwj at tho old opoed, 'a f o 	vill be 

a , the co t tho u Iiod VitcCG. 1QO1 tili bO 

3ooreaoo In Baa&untie tio34 ma co 60O O In tO O. 

240 izwoz1or uooa 4000 w t cboGy ony 	i tt ó' volt a 
control, trot' v 3 o 00atrol 	tot 	to or to 
U0 4# r i h a o tot'1 so the 	tcbio 0 00. 71tco to 

on o &t tv otda. ¶ho O OL cO O of vo 	0•12 	cry 
Dog 0 tI oo ono O 	tU1io , t ict 'o to erm 1 

oo2.od by good 	t o o e otCJrDi, $o to uooa for 
in vtor oporton. Cat t o rr 	of Eo cotbo to 
that ltaao to : roquoX2C7 ratio atm r' bo chcz ot. co 

QQO4O3 £`o' vctiouo aD : tootto . 
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Z ` . tho M*tor 10 otarto at hici voltorjo &n1 

fro one ► ti oro tfl be inuøh of .0 ooa 	sanfA 3 

to diroot oti 1Ln otartiac OA c no31 oupp 	a 

•orflnL torauo iU bo poor pith ota.ztthzj ourront onj 

timo ' f16I1 Xocl currant, tzieb to v #. ' uMootrbto  

from the point of viori of both in 	or ratinG c 
comutcLtinc capacity that most borovido. So nter 

is otar o4 by tnorotn froqucxoy oniN v ItO o gotaLLy. 
from 10C ,Initial va3uoa. Lor rovoiainG to d rcctioa 
of rotation of .the 4rtvo, thci tzoetion of 	 Ston of 
obi ft o oto 10 ' orco 

The output tavofor of the vo for wad, aro 
aboan nit r000ttvo ozi3 induotton actor iooda. 	o ot- 
put 	ofor -i for rooitivo ioa . to iontioi to tio  
o o p 3d tao1or oh. o. in Vie. (t . ), flut for inuotton 
motor ioc4 t  voito€e iavoforci to oo ldovabio d oto tc 
4uo to 	actonco of the Zoaa, bit the brmonic oo; giant 

to not t gory 6t oron +it s 

he t vartcr ootgnot ozm cue 1  trequonoy rho 
frt 2 c/a apto 200 c/a. At 2 0/0 the tbyriotorc otU  
hawo to ba oratod, ac only tro urn of the invorter 
bridge atU be carrying aurraut for a Iona ported. 
M 2oi Zro%uonoioo If the vol age to f o uonoy ratio to 
neroaoC $ fltLh fly:  otrrtin; to oto con bo a*UavaG At 1ov" 
e uonoy, there Ia q Tito a p400tton of tor* o, on iocoot 

fro{ zo o' to 4octI.od by t1 ptiøtior typo of ap1tcctton. 



(28) 
, 0.00 Jc to he cTo 	e, (5.1) tIis torque 

act Eo oo$ 	tW oqu rea tto o? O10 fnic tol oom  

e of  ipt volttjo MVO tn ,u, D,tou hcroaico 
co oOut,o *enc 	U opo 'c o it i o cap2 ca 

z~tncot4c1 vttcoV o ooii 	ho'7oltao rodeo to&. 

fact== botnt tho ftuicreutci Oo nczt of volto cavo 
G # o cz oo in p.u. For rho Donor U t1 oo tion 

uvo ohjx to tho totor oho1 . bo tape hi b. it hto 
bona tom that It G e, 1tcro to oonar ratio to 

'jt c ot•t,o torsi o 	htoøo QLt tnorocao of f 3"*  

it moo tt tho t ig. 5.1. 

to 103000 an porforco O ttia 

t ,oa tor, IQn tc 2 fromnonotnuaoi&1 oow,00. 	a tc o 

fes, ohto to ottnot froom ct is invotoro cm bo 
axt1iooQ. 7ttb 1'ou o Anavia t 

V1 Din 	'` V5 a 5 t " i~ der ota 7 	+0 . 0 

• vu Din t 	.* O► 0. (1) 

Par angio thy► rhos s y bo coo ? to bo 	ot0d 
to UUfforon't £wopcmtont onorcjtoro all oorinoctod in 
oo too. .. ah 	r;tor za,r000nto oio of tmo tai in 
o4,•tton (1). o r ao no will vo ifforoat ocuivz1ot 
of o tto far t2iCfovhor t 2orcoaic3. 2ab1O I in1 ppoai z 

o Utat DQcoinc a rout fo 	oinzootdc1 oup 
to coo tares for oiu a otdol otil. Tho c c4or cants— 
butte fCt0 	d ti of izt1uetauoeo to deco to U►O 
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marc of 10 !zc o iui po diacod by zvon&o orart'ant r tb 
i i or Ort3rcttOfl of porUUonc of ciotto oiro tt. 

oc 2 ct is to tI o mwjio .oLwj i ' ottcnoo* vu0ma'toL. to 

p,-3].t4+ from EOz oinuaotf 	ooavao. 'i'1 o 100000 In tbo 
cot*r aro tnccrooa 4tio tw 	rami c, flotor booiio 	`•, 

100€ 00 aDO ' O i[3tU 1O9 QO "[t1tCb C1?O inOD0000t2 41(30 to 

door bear off t. Jnr t`hiio, tzo Z o oo viiU bo I 

I Vito h Qu r~  tho rotor 

ourion't 	rouic tc o roaoottvoy, for 	hatnonto. 
0 bo in ti a nw3boz of picoo. 

p.2 	A &W __ 	5 
flactaeio 	vo to drLvo p2otco 	mad in 

orto2 aiocttour,for acn t, iu tho opood Of 6000 
b ai :tfaa by oh 	ac the gro tao g of apiiod 1^ 	. 
At ioti octa0ncroparc ion, t o oyote boe aoW%st b o, 
Mich £0 *n o of to ocin prob2c 	t 1Q3in of oo i— 
ftc?- 	!taZ? dvtvo, 

Tia oozpLotc cuz'aiicod traiwioaC oqu tion 
of a Dora]. once inhoton motor ora noninoww ozi 

bonco O r o xtroioly difficult + coli ~y ica 1 7, 
flooro iso 0nQ1r0Oa 'ChO oyQtat by c oU 000 leOtonG 
about a otoc 4y ototo con ition* Viio non'ltucrar fforesi 
tial. OgUOLOUD tuwo 'boon tnariooe -1 by L ono o 1 la a-
fo QQtion thaaa otuationo oro cDw 'ortac into or itnarj 
a 

 
formtio1 o uotsioua. Ito .a'a ohoia h opci iot ► 

boneoo of cn.i1tiotjon totoz ' try bo ic1y +da pas au 	; 
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opor1iOfl c 1 1O7 feucnci.o. 
(i9,,2.1 ,z2) 

t3nniVoZtoro kuvo oi 1ctod vio orotoi on 

wjifo air 3op eM i oca ototol tiininj 6iot i z1 on  
S i ►z 

 I. Lipo mI ?tu3. 0. Hr=oca ~Svloed tho oii 
dtopie000nt iotho to find tho system otcibiltt by 

tyuiot otcbiLtty *rterioa. bo roonioc in the to' 

ciiztX wife..ec no u cotod cn ncehino lo ono od +fin 

tha nc1ronouoL7 ; tGttf, VOtoro cQ 	io, Tho influonoc  

on a,ctc t rsbU g £iuo to cboa3oo in OCVOOZ C3O + 
paotozr t filter p 	oto o and roatifior cotintj  

. oet co boo boon otudioG, ho oo ito hoo boon oo ip  

ro titb tbo roe4to obtcituod on 4tttcZ and 	ocuo 

If the os, 	load to o f eod from orf to 
point of otobi1iyto unctcblo o ort the uctctnod 000i~► 
Nations ocouro, But it load to t cbbd to at tb o rotiou  

the pocitivo do-napes of 000iZlctiona brix*a a otob .o 
aporcttug pout. thou to rm tora it in uno a i10 roton 
the por t dorpinc in 000111etiona ViU 000u duo to 
ro*t fiord o M in that perto of 000iUcttono tihioh tncltLdo 

opora L auto outoido the ro&ion of met t ty. Ac 
the aye tori 000iUattona. irLerG000, the rootiftor O cont 

a opo on i torttttont Coro node of opo tion 4 zo to the 

utiroctton eurront oonoat. $o, ouotinod oill 
ti no x411 000w, on o uiv ont do3pLnr ovor a ao4oto 
cyolo to nor*,* tt can be oonoluCo1 thit unlace roctoA 

of inotobtitty La a 	otonly lorto orcht 4U *ver 
ouoteinot 000i 	tono rotor tlion btootdowa. 



it trio, LnortLc of t oyotc t o'ot ,' ho 
rc Of of I tat tU r to rothoo. But rpt ono per .+tlr 

uora t to vazo tho tootuo rndrnwz o'oa of inoto-
b ty 

To ethcnco the . rtor oo uta ►an 0  It g ba 
600trcbio to iiilio thon► t o 	aUmac lzu,to co roai 
otng tho rntvotiotuB or c t, It v io toi.rn1 that tho O7O . 

to beoorioo rpt blo#  for Q l3tvOn ioofi„ of a particular  
v .uo of .mo' a' is tsr. . ,po boo olco chosen the ot'oct  
by I q4 	plot. Vi 	..o oo of rnp2i u e of Amt a2ofl 

tol of app iod stator voltn o9  roCion of irot b .lity 
eo Ucuco on inozcaco Of broo1xdon torquo to 0000 

plod bi a inter rotor of Mobility. It 000 that 
it ` 	f v0tiD to ino?Ooocd thO roCtOn. ofinotobtUt7  

IS the roi2o of  condonoor to roduaoc2 the 1o' 

bi 	ron iaorot'ooz. In tho pr.iatt r cot tp it voo 
row that if t oonllonoar io ro4Laoo to o mini„ onr 
cue of la M, Oouood the .invort.or to Stop rIto. It 
tho filter nduot n o to incrowed the ro ton of ate-► 
biZitr inoroeaoo, On ] ooAfrry0  the inoro300 of filter 
roototcmoo ao oo the o ton otob iit7 to tnor000ø. It 
the eontattnf3 onpooito to iaor.oaood tho eye to bovouoc 
more 'table. flonoc, 0000rtinr to the 1oc4 fiQotuotiono, 
*oto 004 hOVO 	roc tro4 rogLon of tnotobtitty, It eon 
be conoitadod tIrt of hit or voluat of tnd otzmoo of tte 
cjoto the rctoz. of 'not b#li t tnoroz oo*  chile .na? 	o 
of o otoo copoitoneo the o oto bocornea ooro otoblo, 



-5? — 
(4)  

n s 	I'. J•. Xvrenaon nd J.V. Otophonoon 
hovo sho by cxcioLuo eoputor 	Ito 
t1ct no tho froaonoy of opartton la rod- 

u*oe tho s cmpt of 000i] i tiaar oift a, ohronoua opood 
•ch=800', Zioo i1 a po tie lcr frouoncy icm dopier 
off' 

 
oiail1ttiont i i.tninitirn. 2hic frcquonoy acm b43 found 

ozpntaUy for a , zea oyc to . %1it,i roauetton In 
sup 1y troquoncy tho frej. rno; of ooetu tiono toUo# 
eoi4.ttn n very ton aettLn ttieo, At tho hi 3L o up a ,y 

t'o uon,' natural tec ier to ap rotes o r indopni- 
ont of oup y tro u u yQn is iuvorooy proportion o 
OJGmot of t z tic . 

, QpLcI. 	it the oltso to frouonay 
ratio to 1opt count t, the 
vhrwco of cipood have loco so no oto 

tLn 	iertt than v1h mach .te opox'ato1 croci ftao 
troenor o te, Also tho mu r up titan is oZos vorj  
muchh304UQO6.  

	

+ t. ~ ~ 	♦,! S. 4 - ~ 	 ...E 	~0. ~e f 	■ ~ i 	!~ M * 	~. M 	1~ . .. # 	~ 	~r 	~. 

infj to higIior in voriablofrOcuOn07 oio t 
t an in fizof £rocuonoy o, cto thoKinetic 

by 	 .. 	a uaat 	:i.a 	a 	s 	a a^ 	t• 	s r 	r 	► 	e• 	r •• a •. 

piobloi to olso rcduood in cure of br kiaG zrn opooa 
roveroo $ 2ho 'td at ozauxoof o4pp1d troruonoy dopondo 

upon tho oVotcr parc0toro. It tho oya tc to oportintj  
in blab otc biltty r3 on, to cachino #act 	*an be Gone 
In VOdLIOOG ti uo 
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6.1. rasa c * 

ccmtio oa provLouo , tho vor o ' 
c'3oDt o4 t1e tho a ivzmtorjo Ch.ct a raid&on eLnCo In 

1oa4 c4U not oauoo tho fai uro ofex t UUon, Tho 
PS'iQO Of thio 1D c QuziUcry 4.0. V31tt O. Th  .t t o 

c dttionz1 edvaatn o 3uoti fy txito pr iclon o ' ac i* 

1iar7 4.0. v31 ;;o. ho atmilirrT n. e. coltQco han 
booa1 $o0 from a cop: ' 1tc + 1.o. ban# Alto 3tivo1? it 

o bo moa oit xov fron 0 not of d. c. t ttorioo of 
from rootifio 6 In taco of roilr roil 	 traotiori v .cro 

opco1 control io vOqu1 c41 tT Ouc;z Cl 2t'Lvo t!!o az 1io ,j 
4.0, oup'Lj io r at a problc- :. in ooloctin :o a.. ii-
a y oo.:co, opo rao coo  13' coo iovoa .ouaoo bo co1i0 
co CO t3 C. Qza o" v iO 	 0n20O33V In  Z1 	tCOt 
po ol44o ( o. :::ho 	1ic1j vita o oto:'.1 t to 00 

.101" .ot 1im'~r tho oto of Cir$n Coco Ct01'n;;o L e, oO 1i oo 

cti1ia r 	.t jo o11 bo loco t:l a tto rzi b'oo 

O O1?v 1. a 'o of 	*ion ►Z, Ot 3::-ttOO the co=atat 
t ' iotovo cj bo do xjcd. 24o v31u0 of oonotioor 

4o,onl on tLoM=dao loaf c a ron to bo coa wwatc~1. 
It ho born fo d that tko norforr oo of oyotc i vo , 

It co dcoo avo con too o at to 0.0. o10.o of ± avortor. 



o dOI ri th tho inuo ,toxo to thoir  
naminicoiac1 outi c . 1!o aiOO1 root in Cnto1? V, Vio 

C Ob1no x .11 QnelmtoOO i ' 010rot of fort CO too o 
roducod vD1t(3o9 2 booauoo 4 o toritzo goy c rxo tao 

oor3tin. ; . joz aonoinuooiLo1 voi to ,o rout),3.i is 1e o W cn 
tic oo o—ino o,o'otin fr3t a oo oo or +yin*loot&ai 

voltaCo oi-' o is r.n o. vc uo. A futon con bo uool at 

t!ao outp,ac og invo 'tor to ir3pr*vo the poz fo o coo tor' 
invor o -mor 1toouo ion to voottao Imo oin atopy►, 
as ito fzontcioo pone ion ►aii 9 or ootit of  

caro r no )t ainuooi1 vit ro io rocu..rca, t.o 
oou r31 of 	.t of tt 	0t03 vziU o .,oro co p1ia3tca. 
04o cn tvo cppzo ^: al olmx. of&o . t'vo b7 obrzonio 

Vtthn a .r £o; , o so, olocablo c o at o 
rt tia boon 2xio on ot3bilif of ccctii oo-invor or 

fiIrivoo. ' O3O 7111 17V0V1a0 c Cain .UZIC for O/OOZD c1ooi 
with an v,7o or OPUCL:z p.:rczo oo or Gtvoi conaltiono. 

Oar- -s to 2.nf1uotion io _? o foci of icroo L ~tjion 
cater lord, ti io orotc oS apocd oontrol till ti3vo a 
fcivourciblo loall4a oft'oct. It Iia boon diacaoac1 in 
ob ptor V, thct chin ; our: ons Jo lov t itr` v b +Lo 
fro*k~aouey arotcm, r::Icn r1tojo '~,n'•i froq"ao O7 Ciro i crocoC 

f!o , loaf to ratcd valuoo. 	:uo la?co1 inluotioa no Coro 
oz :i xc C3ivootlj o^crt f an tio lthco c.  Lot too lar , ; 
2i- o tctioni o2 ea)n17 voltQ o« 



With robuotnooccnl oio 1$o$ t o fi!0 
iniuotion motorr Iico tiio dctbco Qrrr Ito oiocz1 ocn 
as Do oontr oUod. 3oiro1 Sou 	crroto .otio o a, bo 
obtc wa 2Z3D variablO frocuonWr Inw for dc'2vo3 qa 

tioii rotor. So, tho 2ioid 49 C?a)lio3tiOf for cn 9 `?uo4" 

tion motor iVO1 b r otal is rroquonoq iiivorto' h mac— 

tomos trciondouo1y. Goz o rot. 3t u 25 , 26) its trrintj 
to +Zovolop tho oioctrio oar drivoa. by otitic iivo ter 
fol induction taoto&r. C`ith acvOlo -4cnt of o1 ocp b3ttoLioo 
to ou pi V} C invort or, o1cotzio oo o o ~or000 t t o  

aatomo'g . oo In uo fu° tiro, 

IL ad talo 42 °:::Omit c:. t .Lo in otioz r- tO! 

o1ooa OOAtIO1 t10 bocce atoll^ . t37 2OO2UIJ V J1,O 
f ,c ono out .)1I to ttLQ o tc t r. G Vi ^ o ttor F 13L'1 i ' 
Oho v3riQbio $ quouoy v31tc o io 2..., to vo ar o 	z3 

rotor inn ac'tioc r nor, .ao ro io g000ibiLi y og tiaoz 

'rajo of odd control, tutu ox Boll nt brz 1 t j ohnractor.- 
`,.otic oo It I£^ boon oiiomi by 'rc cott aw Llaju(27)tlZ au 
o: n a o; a to : ip thiorcnt1i uuotc blo, vri wh limo Oroq wt o 
god to otr for ca 6 rotors t' '. t icr ifvo ti 'Tori on at` bt- 

lity of thio typo of control tuiti vcriablo 2ro ;. moy 

c a a_ %lg on both stator and rotor raj Iona to uooful ooi1t . 



'i7►~inWs3 	ftc reliability of the system Oan be, 
enhanced by the use of printed oiroaits. in 
case of any fault replacement of faulty cir-

cuits becoass easier. This type of speed control with 

thyristors will be commercially feasible when thyristors 
are available at a reasonable price, which is expected 
in not too distant fut e. 
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NOY LOAD  
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1 	06 28.7 •46 28 	t 
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* € 2 30 .47 30 
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I 	.63 32.5 .47 32 	i 
3 3 

.64 34 .47 4 
!, 3 
1 	069 39 .50 39 	3 

71 41 05* 4 ..5 
I 

! .73 43 .54 44 	1 

1 *78 47 056 41 

Nate: - 	instrumentss used for Durrant an 
voltage measurements were of 
rectifier- type. 
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