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i nput Vol t age for err] and err of the voltage. err] The output from
squar e F%’t"ﬂ?‘e  oupgus from gh-phage gain

ansthos o |
conpar a?'lﬁ‘?:me'f "ﬁzg(\g}%%uemﬁgﬁtgvo B UMPE > which represents a

sel ected Of T8 nce tage. The 15 output from. .

conpaftt or %gsés%an error signal representative of the difference in 30

25

magni t ude n between the measured RMS voltage from square root
circuit 68 a t he reference voltage from zener reference 72. The out put
f r om coamRraides foriftedrsl @i Pleldmg zérderfot @RageltaR!. U voltayB Sor@ettn eAAgeeftag birGdi CUi t
74 ansb istmitel(E&G6 Sitaits) so thie higheatbhasempapoaiabal signabdorninates difthg trdBients!Toe butgtefoh asee
gai n andltesmqommdrcwmeeﬁat-emmumﬁ is applie torsummpryBm

20 K1(T 13 er 76 is a voltage proportional to the RMS value of the voltage V]N(t) andis coupled
3 5 an d fodhe éc' F;gi ﬁﬁ? b% ?b tsur§ M6 ot elt rngd {hg QEEI% fréH) f?iﬁeg raldr LJy'n
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Conpens afentiat thie peruhit cufntibecotnes ddasiVe) asiuBhl fault conditions, Also, compensation network

30 K2( Tgswmu) re@{vesiaFign)propattiopsl Whmgtef erre'!tm%gta employed m"ypreredrangenz ero error
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propor t trasiht comditioh avhéibe fratibeney offVinititbanged. Sunly eafsientchnditonsimiysestib érpieany 0 t he
exci t 8¢ fatctoss| inclutig tifeia M&‘OE)”WOOQ@A@@ -8t when the ratetidad is applieditorthegepgnatordn gneyi t 0
can be &plﬁtqfé‘ii"?@d thefaauency of Ving) i ?P‘t“l‘?ér‘“??ﬁﬂ?sfayt EhﬁéVS?F‘g’ﬁ%'b‘fdraB?HeF?ﬁt@gr at or
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pr opor t ﬁdhehtesetor WeA'é%Eﬁ' as" grzp'

I ent
per fo %.‘?‘t ﬂ%ﬁ% fs§ f ?&ﬁ‘ tlnthe
rinte rator itis asi T B dfro
eXC' té‘rSE rsﬁﬁﬁ‘:'?é“sgmp atth f'ﬂfsh f-»[l;é% r&k: o;ﬁgdUl &t ed
and syn ﬁ\%@tﬁ otk fnfbgEhed? 84-6e %arétﬂbylcﬁaﬁi&)érgﬁﬂ lﬁde BpﬁﬁﬁﬁﬂKBhMl udi ng
synchr opRgak 86Hay®k etnployeti BdDoviids alclesirsigaal for ¢4 dB OGHC. AI ternatiwvely, the field
current defstring tofigusdnentasaleg dirclitfenprovidihg # woltabeeprepsrtional tajv2 isjshgyn.gndis typical  PVG

( per né efrachireitaeduisestfereashor $A GRand Ah By itches 92 pad %WP%?PWQ“H%M thejegicy st cfh
descri bed above is particularly well suited for accurate regulating during
‘a transient condition when the frequency of [err] changes. Such transient
conditions may result frommany 50 factors, including the application of a



system descri bed above tan be sinplified, as discussed in connection wt
Fiigure 2. The.timng logic 62 includes the circuit shown in Figure 5 and
the circuit shown in Fi gure 7. Referring to Figure 5, [err] and [err] of
the vdltage Jerr] are selectively provided to gates 84-89. &Ry 8% Bo andl
88 are 55 provided with inverters on their input, as shown. The outputs

f r o at showBihFigBreiSep loag @rtheyoban apdicipse i agsradanéeivith Itleanravéfamrshoma Fifors 7.8¢heh
phase ofs"t'ﬁ'e”\)%ﬁ"t é’eﬁqf?m? m !'Shﬂilbvz ipdei98 by qu eﬂtﬂmthma'plleﬁlﬁgf 96fis t he

[err] volRpdapdon "e grmy g A E%% £ 1084 ‘ e"H’é‘" M'O‘F Arsvigh 82 om
[err], & pan% r%t'f ?ﬁs.ﬁs %.é o Eﬁa Sg é@.&ftor 54-A
is clear ha.tgh ﬁEr{ e%tha Bdeh beua

B. C. EaChohﬁiufnaIpﬂhbﬁldeT/t htessgseérmgﬁnﬁénnﬂmwwah ﬁdfohﬂ‘é&ﬂfoail ﬁrnct‘.iﬂs rst, $n tsarrpl ed
by a sanpiest of faulf wischgausks thiexolthgepésher roore pigasesito ailariseto 2¢ra,tie PMG'thikeg bver the

i nt egrat wnmswnmoﬂ!ﬁeéhe Itwofthgphase\oltmnwela ligd toja Qularb@dlam[terr]

| 1y effrpgmp Léqtlp means whpt puqs greg 10
Sanpl ed q"f%gg @“E; T etw%g i Jspia !

[err] deVe ope ik _ fear ed by cl ear
[err] si gxmaswhi ch nay be devel oped fromA-B at [err]. OR gate 90 may be
enpl oyed to provide a clear signal for [err] or [err]. Referring to.Fi guje
7, an ana|1o%ﬁqumtcf@nptovtdm apigeal prdpanipnal t«vtbe Blugeahmoopmlodlonuttvql@ge[t@vmqa| S .
shown ayRgiable f"tqy%%‘éﬂm%@"%f each circ required for each of [err] and
[err]. Th@‘eg’\‘/ﬁ:?'é 95‘2"%”?@ @R“Wﬁ?gﬁgl" o‘ﬁ‘t’rol led bythe logic. 65 5

B 201209 gwg\s orprov Ing asigna proportlon

5 shown i‘n Figure 5 so |ong ' :
wavef orm shown in Figure 7.
establ i shed by zener diode

step). -OF course, if the frequency of [err] is assuned to be constant, t@

. -lLose in accordance W th the
en SJ:AtCh 92 is closed, a reference vol t age,

by currept fttﬁwtmough resistor 96, is

appl i ed to the negative terminadl of op- a‘t‘rp‘ 98 byway of resistor 100. At the
end of%& he [err]. for A, switch 9248 opened and the out put vol tage store%f
by capacitor 102 may be sanpled. The output voltage is 5 proportional’

T/ 2. Af t QherbiEreptodehid Bifie BRI AR QBntSMETYrBalof iR A clindut vbzgelafleds! dhad 2 ;mioa

cl osi ng sfhetingut ¥bitage Vi(th\l t hough an -anal og system-has been described, many
circuiscs &oWdrcditdorpswitinge srpnabmpdetmal\toihe Btg%vqupwetlp@wawutvq#ameﬁ@vmare T/ 230
It is a w'ﬁ'éﬁtrewmcws- 9:ni an perform addi tional functi.ons.

First, m"t?'éﬂﬁﬁ%mgng\:;%u:f g%g:l‘('m tEK‘“@a‘ﬁ'ges the voltage of one or nore
phases to"coll 6 { g ) M5 t akes over the timng function: Al so,

t he PMgg vol t age of  t he phase jed to a triangular - 35
oscillator to 10 synchronize tihe fregfuency of the nodul ati ng neans so that
t he output pul'se width-nodul &led wa éfoi p?f .equency is.an even rrul tiple
of and in synchronization witN Fhe kine Kol age‘f requency. This is.

desirabl e to avaid-any possibility pof. frequency modul at i on caused by two
unsynchroni zed frequencies. CLAIMS 15 40

15 1. A whérsitt feposdhts BOdiV216prasest SRapeiidQPRS bdridléavermt taR¥Readhue of a
peri odi chalmuodaftﬂeirmgeommiy a vari abl e. frequency conprising: nmeans for

sensing tRe ?@'Fti"b‘er ding@sionad Pltoa(gtoﬂeiltm )‘MS aat'd! oﬁemngd"ﬁ loput ]mlosa hdvingja a si g nal
pr opor ‘45 BNse AcY comprlslng
20 ans for sensihg the periodic input voltage Vin(t); and :

[err] ans for providing a sig ortiona

25 wherein t rep reseﬁts 5t'allgnepand LF’represents the peri od of the periodic

i nput voltage at | east once each_period of the |nput voltage [err]. 30 2.
A circsit -for providing a signal progs rtlonal to the RVS val ue of a 50
periodic input voltage having a] 130 Mari e f¥ egguency conprising: neans

. for sensing the periodic input\ 8l t ge Vi %‘t') and means for providing a
signal proportional to 35

35 [ergd 40 wherein t represents t| rre and T/ 2 represents a hal f peri od Ofs
the periodic waveform at | east once each half-period of the input voltage
VI N(t). @herdinObpresants tithe M/2pepesserds afixedipesivd)of fine pquUalIoE balfepaadd of the ivavaforivByinal ue
of a per alo'dﬁrepresnpaa copgsant argeortienal to the geriod 6f timsr T2 atiaast dnceepgleeycly oBbripput si ng:

v e
45 means ‘?"G!F tzgr p%y%lgrg 2 ﬁ%h%%@g’.ogg lt'lot thé/ F?I\Lé vaﬂj ola Jenﬁcldnc v?écgforrr?haaclgg ;-fcl)xled .. 60

pr ovi d?"ngeqa, w’gﬁﬂ e

50 [err] means for rectifying said periodic waveform to prowde afirst voltage,
means for squaring the first voltage to provide a second voltage; .
o means for integrating said second voltage for a period of time equal to one-half a penod of said perlodlc
- g5 waveform to prowde an integrated voltage; , : . . 65



efein t represents tinme, T/2 represents ﬁlﬂ" m tinme equal
hal f - peri od of the waveform|[err] and K g F“ﬁ"m mtant

ogtio period of tinme T/2 at |east dnce elchscycle of the o
{}gdqze&‘?/?#ﬁ(

| nput voI 60 4. A circuit for providing a voltage propartiofal
to the RVS val ue of a peri odi c waveform having a fi xed 60 frequency
conpri si nljansrf*!!mmﬂwd#@eﬂh\! mgnes'aplugwhasam ewéwe'ioolofnatdmemdmmworm fi rssgr
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(GB20179 3 &nebins for rectifying said periodic waveform to prowde afirst voltage;
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i nt egg"a "I‘ :i M Vatub 85/ W piis of 2%
jon fu risi
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val ue of:va\tdﬂﬁmperlodlc waveform 6. The circuit of claimb furt er ..
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of sai dvelegs, otilesimeranebastyresefing thiathird volege tbzend; cl ai m 5 wherein said rectifier
is a ful INMFESPP@G@Fqﬁa@Peﬂoﬂwwammé?fheldim sajstfourthypitageguideraviding o ypitdoeenuals f or

r eadi ng oAl faurthy X sﬂ"’F‘H’fﬂé‘ meangProYifies 4 furth yeliggeersesontativ plp neXtnp| e vol t age
e R
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are root of said volta d fourth
11. A Cllfok, ineloBf proVidig g’iﬁ&g@ pvaa&g%ome@c bt e pbrbdle Wava, val e of #
peri odi C 19avRé dredn of AT 1H furth€ incRidingdl f - wave rectifier for providing a first

vol t age mesnserpndividing adiftipvoltagearapoibiiatio tivaénpthpeeaciviehigbriddiaethppdriodicivavetveef or m

a voltag'a,ddlw der cou Ied to sai'd half-wave-rectifier for providing a

seconﬁﬁ qt‘ﬂt"a*ﬁ'df é§§°‘ ﬁ%ﬁ’\ff{hh’é"qgf"mm’!f’ﬁﬁ' é""aﬂe 45
30 a vo E’ ? Wﬁé’fﬁ&ﬁm% fing the
second V%t ACg@ r‘BFovﬂEQB&n Eﬁ% éRlchrAlE ar Trhipfovél voRRdge2Nd

I €S PONS reglatoPfobibvibinybid A6l EuroRty @pFising: or |nt egrating the second voltage
duri‘ngp eaﬁdand’fais&nspelavﬂdgﬁfonfph&anﬂdfdlecpowa’vef ormto provide a third  so0
vol t age; mrangforionueratioa asionsb\nps. etlice dgrabis propamicagitait or means and responsive to
sai d periodic waveformfor i vol tage at substantially

"the end of each hal f-periodjof tfperlodlc waveformto provide a fourth

35 vol4 age, whi l'e sinultan ugly ese#vt Ra°the third voltage to zero; ns
responsi ve to said periodi cVwavef & ~hol ding said fourth voltage an
provi di ng a voltage equal to said éourth voltage.until said sanpling means
provides a fourth voltage representative of a next -succeeding half-period

of the B?r?'bbnewe  Be N T/2aeRiesa s a haffparing °E'bfuvgﬁ"eﬂcwe§>mef'qaelomeﬁgchms f or

pI’OVI r said fourth 40 volt‘?fg
t her eby m}n g?% tgﬁﬂg i88 c"%mpr% rtlonth 399?,%?&'&“"? he‘PRI\/B val ue of the periodic

-wavef or ma.1zne s n&atsmaels.m%wsérah éa-dlraeaf\mms‘r,mg 6 hiksliungnt 1O RERSgehétator
provi di mgudesf:i fth voltage-propertional to the Iengt h of each hal f-peri od of
t he pé& i edighvikesedairand compensation circuit. | e



and 45- means for d| viding said voltage equal to said fourth voltage by

said fifth vol tage to ptovide a sixth mllmm mlmmjm said sixth volta 8
applied to.said neans for providing so that said nmean

fBr/ provi ding the square root provides 3aifll v Itage proportl gg o17t (t)Bh

periodic waveform 13 In an AC generator for_ providing power ad_ih

response to a field current, an |nproved voltage regul ator for prOV|d|ng

sai & i el lf chﬁsﬁener%nfﬁq"gﬂﬁfgrthewc'umns for sensing a voltage component
[ er r] of % in and compensation circuit coupled in parallel with said pﬁésglqgmf gener at in g

a si gna'“i“§?'|‘r§ 0 AS st BBV AR ok R borls ok Rl burrent,an improved vottage
35. \Aherseﬂegmémrw&laroeeﬁ.asaﬁdﬁg}mrréfaﬁ r%naepresénts a % H" peri oa of 'Pe

peri odic u@atefdaém@gthbmgeoemﬁa\emmamlpmﬁD of the voltage [err];

60- neans ineans fpe reetifeitg Vigjt) to providled fistwolteget  proportional to the signal [err];
and rreansmﬁimsf"a exgtle first uoligoeto prowide a seeondNeltag®s generator. 14. The AC
gener at gns for integTating spidepcepdvoltagedorggriod of tispe e&b‘g?ﬂﬁ"ﬁb"“ﬁ@"ﬂ' Bovaliage ent to

the AC gvé'ﬁ Rt FealiRS Ard UBiig tRointodhelh a1 fﬁﬂﬁb%zﬁggm‘%g&@%%%ﬁs n%C”' v

to provide a sample voltage, while simultaneously resetttin rated vo
g e ner at or medns edr tkiny t]qéséﬂurremeaf thieR6mplél voflageARerbby pREidiG @ Vol@gd glopdhid nal to the
conpens aM®valuweiof auli.t coupl ed in parallel with said high phase gain and
conpentat IbnThﬁAC@metfatorPGcla'mhﬁfanh%mdg@rfmr at or for providing power to a | osd
in resp on@‘e""t$ SpENBiveto Yt fprcals }"9 saAﬁmFﬁ’@ A (t) A coma‘g@a%d Yoltege(tegagiplegaid
IN

provi di ane rafed vqltags aiter sgid p ted
5 means \toﬂ% he ACgﬁrggzth%E%% H]E_;:%\b\(hergﬂlf er?ala% nz:or rovuaa {t) ?tﬁhases %?B ¢%5dns§|df or

rectifag nep, bRLrddbro¥ e 18whdrdi® aﬁm.mm@nﬁ.Jt@&at&%%gb%p‘néaemm r Sfo
vol t age bmﬁpﬁwfgeoﬁ:esaﬂeméommage means for integrating said second
vol tage f &t Acipeit foogrodding 4 sigraleapattiobabtotirediMSavalue gfaperindicgfoutaltdge boingage 10

[ er I’ variable frequency, substantlally as described herein with reference to Figures 1A, 1B and 7 of the drawings.

i 0 ortignal o of, vo Vi
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per i od"o Earn a%w?%m;’tamw Sl o ARG kil iidFrofelihiots

si mul tanﬁmﬂo-;&aﬁ te of e Integrated voltage to zero and
nmeans for taking the square root of the sanpled voltage, thereby providing
a vol tage proportional to the,RNB value of [err] 15 17. The AC generator
Of C| a| m 16 f g forj H l’V Office, hVCrovdon Printing Company Limited, Croydon, Surrey, 1982.

15 neans res pt%\'é?n?vemf %l,gt"[ err 1""8?"""(':%'{'1'3"?? Faon WA AT, fom hioh oriep. mag b gl 1t he
integrated voltage to. sanple said integrated voltage after said period of
time of said voltage [err] is conpleted. 18. The AC generator of claim 13
wherein said generator provides VIN(t) at phases [err], and said voltage is
proportional to said RVS value of VN(t) for phases [err] and [err]. 20

19. TheAC generator of claim 18 wherein said neansfor sanpling the
‘integrated voltage sanples [err] 20 for [err] and [err] once each cycle
~of [err] 20. Acircuit for providing a signal proportional to the RVS val ue
of a periodic input voltage having a variable frequency, substantially as
descri bed herein with reference to Figures 1A, 1 B and 7 of the draw ngs.
21, Acircuit for providing a signal proportional to the RVS value of a
periodic input voltage having a 25 fixed frequency, substantially as
described herein with reference to Figures 2A, 2B and 7 of the draw ngs.

25 22. A generator having a RVS voltage regul ator, substantially as
described herein with reference to Figures 3 to 7 of the drawi ngs. Printed
for Her Majesty's Stationery Office, by Croydon Printing Conpany Limted.
Croydon, Surrey, 1982. Published by The Patent O fice, 25 Sout hanpton

Bui | di ngs, London, WC2A 1AY, from which copies nmay be obtai ned.
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