"HUE-CONTROL CIRCUIT* The invention relates. to a hue control circui tZ_\'%'[OQ_é:
conprising a setting elenent for adjusting the phaseof a col our ,
synchroni sing signal relative to that of a colour“television chrom nance’ r

si gnal to be denodul ated without sulistantially affecting the anplitude
of eit h{ gnal. United States Patent 3 518 363 discloses such a hue
‘control uit wherein the phase of the col our synchronising signal is

i nfl uenced”by detuning a circuit WYBHCRYFROR FREYIT capacitance 10

arranged in paral | ¢he Wintdntaba adillEdsalRb Q MAE {doRPrdf c@t&@&%??@tr@r e
conpect ed acro& ortlorlngét %Q(;um rcui.t. The connections to the

pot ent i onet er Legent $FIPB ¥ BRass. 0% &,F9Lo8F WRERFPULALE:| r cui t
is critical ass#@ghrmatm pogihat @f of caliosr Feleviaioparthirsminkhees isdgedlt i on has

for its ojected q,epaémadﬁa@dmﬁhswsw;:aﬁuus' §68dety Ug% tanﬁ] 1€ setting

el ement may beég g I n an appropriate position an e remaining
portion of the E‘Eﬁ‘t t&1#lhe constructed substanti al | y as an integrated
circuit. The invenVaicedStates®atenth3e5180363 dissicrseuiiucafatH&e donReodescri bed

in the openi ngcﬂ%[:wruﬂgpei.%k&ehm Q@r&%t gtfll.oa‘gdsc#nrclzhgom aé?g 3 rgge pue

control circuit has an In i's cou t%via a
first control tafleesqedaby d?F‘&‘iaSc# rcéamiwm@h thé)jafld soft hecqpaattance

substantia |y ddvaageh 190;{41'&1&1&0&!@aﬁ%ﬂdt&‘i@tﬂ&h&ﬁ U tporddtaohidest and
second control _ci LUyt S bei |§ ta ﬁi‘&b ns of a d.c. voltage which
t

can be varied BPRE dséﬁ“ﬁg culty fhe °86‘?P(°F6?“’C|‘?C‘ih°t
havi ng a substmnmdwtmshﬂusardalaneifcecVoJaade tdsea seegalel of Owtiich| thl rcuit a

substantial |y sirgus@itdabe@1E£Chs OfbgapSs 2HR! do %'i.'gf'onogf g §thQQ§i ﬁ?{ﬁ’eyed

through the respective control circuit as unction o I on of
the d.c. voltage fFPUEmiRYRRtifn ddsckar bys Pﬁée“ste!‘? infgvidecachie ponttel nor mal
position. 1830 ecircuit sdshithet ubet serifk GdleBént @Y HeOphovesed 1d.4n VOl tage its

Bnd the i roui PPERPEIEL op1ER, Shd e ene eeltilgy Boeerbd BB Slhefitlored
al nost whol |y $ag Pﬁt@g?ﬁt%&efblsﬂbiﬂqﬂti@ﬂm agtae integratednclvicultnow be further
descri bed by way %@XWthrB%rovides a hue control circuit of the type
described in the opening paragraph which is characterised in that
20 ‘the hue control circuit has an input which is coupled to an adder
clrcuit via a first coantrol circuit and via a circuit which shifts
the phase substantially through 90° and a second control circuit,
the first and second control circuits béing'édjustable by means of
a d.c. voltage which can be varied by the setting element, the
25 first control circuit having a subs;antially cosinusoidal effect
and the second control circuit a substantially sinusoidal effect on
éhe-amplitude of the signal conveyed through the respective control
circuit as a function of the deviation of the d.c. voltage from
that produced by the setting element in its normal position.
30 As the setting element now produces a d.c. voltage its
position in the circuit is not critical. 1In addition, the coantrol
circuits and the circuit which shifts the phase through 90° can be
constructed almost wholly in integrated circuit form.

The invention will now be further described by way of example
35
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2-with reference to the acconpanying drawings. In the drawings: Figure 1
illustrates by neans of a bl ock- di agram an enbodi nent of a hue control
Q|rQU|t accotdlng to the invention and Figure 2 illustrates by neans gixa
ciytuit di agram a possible 5 - enbodi nenty of a portion of a hue con
circuit as shown in Figure 1. In.Figure 1, a chrom nance signal fromias
colour television signal 'is applied to the input | .of a variable gain
amplifigr 3. Anwith p-ufe&neé toh Ehel @t duipa Ry ing dﬁwcmnectredhé drawlngsput 7 of a

~10 de@gu' ation ci rE‘H! illu?t evm%?u ean; EL olci;S ia Qnt rgletm%oéﬁg E 13

and to an input 15 o# ci reul ge¥g
substantial |y 90fe# thpe thlt pixcuiy Qy‘PotMpmsbe si-mfﬂﬁiﬂg asdrcuit 17

applies a 90[err] pfn&&hlmesl:ﬁhapmynﬂm &a gdn@lrchft AladrdlW pdds Diied
second control 151: Cl rcuit %P aﬂ‘% e1 %ntrol o rcwt 21. A pair
of outputs 37 aff %me?%%e"tt"f’@aw & F???f’ ek 8/ FPETh POl circuits
13 and 25 are r@&gpeetlvely connected to a pair of inputs 31 and 32 of an

adder circuit 35. Tgat fﬁuwautalchreman@e 11 L eaht aoéolsu Ctutéulﬁma first
20 detection circuit co capaci I'S

r| SN
connected and t 81813 F‘hﬁ'@ %Pﬁe‘“é’é'éc}nﬂf(?OHEF’tﬂ"’-%l&aé‘Ena(“PE?i&‘s%cond
det ecti on ci rcuu\h GRBWE 155 bALhA dlpmdexeén asdconneapsiCtd Gin daput Theoffarst (37,

39), and secqid hiduudRALARLLER UL Gl ful SPSEY VoL BRRLN G LR > 1S

and 47 of a | f ence: get 8Fm ni age respectively
representing thé3aandl ke u@eimttlfﬁeoém chtowdticy shigmvabrmcem@ phaset shiﬁ and

23 of the respegglg@su,{ﬁhﬁndosecond control circecuits 13 and 25. The

di fference-determ ning ci rcqtgt 49 ap i nput, 51 of

tr
the anplitude contrdf ¥%PehiYY of the ?'oﬂhig?’dﬁaf %H?%Pﬁs%ﬁi?’eﬁd s the
anplitude of thehasegeuifted dhreminapcéd signalf td lan $eman2B ofnd rsebordl centirbl 25

equal to thrf\ﬁ arrgh%éutliggzg&_pyl% g&eﬁq?&% a;emgsclt}gl {lQH-%itlél of the first control

circuit 13 wtho e input 11 of the first
control -eircuit 13 BeP#iF phidugesksed’ agd 29, l‘esl’e‘m’éfei‘-ﬂ";t thehfizstcapdi control

circuits 13 andsdeond' E&ﬁQﬁildiQL-Yits 13 and 25 are respectively counnected to a
pair of inputs 31 and 32 of an adder circuit 35.
To the input 11 of the first control circuit 13 a first
20 detection circuit comprising a diode 37 and a capacitor 39 is
connected and to the input 23 of the second control circult 25 a
second detection circuit comp:ising a diode 41 and a capacitor 43.
The first (37, 39) and second (41, 43) detection circuits
~ respectively apply to inputs AS_and 47 of a difference~determining
25  circuit 49, a voltage respectively representing the amplitude of
| the chrominance signal at the inputs 11 and 23 of the respective
first and second control circuits 13 and 25. The
difference-determining circuit 49 applies to a control signal input
51 of the amplitude control circuit 21 a conttol signal which
30 renders the amplitude of the signal at the input 23 of the second
control circuit 25 equal to the amplitude of the signal at the
input 11 of the first coatrol circuit 13 without the amplitude of
the signal at the input 11 of the first control circuit 13 being
influenced. ' '

35 The first and second control circuits 13 and 25, respectively



3 have a respective control signal input 33 and 55 to which an adjustable
d.c. voltage originating froma setting element 57 in the formof a
pot ép meter is applied. In a normal position of the w per of this
pot e @geter 57 the first control circuit 13 5 supplies fromits outhPJ
pXi mum out put singal anplitude and the second control circuit 25

i f’ro it.u e The out put
signal anpli tudée o?g?‘fl ve § “tmg 615 airg_ onft;rgo o %cw Yté ES Ynd 25,
respect i vel y agdyarablid antvioétag% eviaination ditanya et fignabeiednl 37y yer sus, t he

devi ation 10 the oﬁorah@r d ﬁoteﬁ@icﬁn@gﬁ' aypaypn:eh | N1 IlenJE%ﬂBposﬁgﬁdnt b®n by the
potenti oneter sult there m nance

si gnal - appeartf'ﬁd'igfra"ﬁ Blbit B?t%iﬁetfﬁeﬁsaﬁ‘éfe:}?ﬁ:r Eﬂ?‘ir°é5°iir§“§%rﬁgt antially
not i nflgiencedpihies hfsroneittsl pecput 27heheotaehbimonetpat Slhgalinpbitude gidase
thereof is a@hﬁ%@b&@ cBY e 52 30FcQl ¢ % suﬁpafeé)(};'&pti%g)%?ﬁt ég 538?£165p60t to

the phase of hrom nance signal at the 1 nput ation
circuit 9. THBPHSRAR CwWsh Ry BFosi TPesPefmur Hgnthanehityde pinthe Sifttal at the
out put 59 of ath;eadﬁlﬁn:oﬁwonueircascs ascaavey,edebpecmugfvﬁygate circuit 61
to the respe ts of has tection

anpl i t ude- det% ei’? |33%1{]§':i c‘l:j’ls 6%’65"?59?%85"35% PVe Turt dquﬁgf' 71 and
73 of which afréﬁeﬂmeobﬂagaaﬁuppbm {m herearmah pogigion ma:aad 77,

-respectivel ypeéemo&%etlmt Oks @l E&diiLt chirbst RRP!duBilieudd GORRE 0! signal
received froman output 81_of the phase det ectlonaglé‘guﬂg 67 and _applied to
tst

an input 83 GPrIHEsRepignal prregring at Ay putpyt eshekEsulE  t he
signal at it850Ld pubstattiallP|mnr Influedicedebp ahe satiﬁyeophﬂtee of the col our

synchroni si ”gﬁé&?@#:@% H‘ewﬁf%Q“Eh@?h&’Je Eﬁ&&??@%ﬂﬁg&ﬁ%h iﬂycukel' afik|de 67 and

3

adj usts the ase o ts out put err ative

t her et o. ‘5Theth?rpn°|‘=?'&ﬁ§é“ﬂ'iﬁ'eg¥ i“gHh Cjeseest tﬁ@“&uwslee%f fthefbreniagaeput 85 30
a control si gigdalt Be thal 1puef7 whlah aamaubmiaat.iﬁu,y; 9ot i nfluenced by the

setting of the p entlorreter 57. scotro sigpnal, is:-a dtoa
control signal i %%ut odgur,s hr°\'}’ésr’i°§bfién§ «g °g¥7"g'|”‘3° \N%P’t'ﬁﬁl % response
t hereto adj ushe qulqwariﬂmft sue adflex jedrcuit 35 is conveyed by way of a gate -

circuit 61 to the respective inputs 63 and 65 of a phase detection
20 and smplitude-detection circnit 67 and 69 to respective further
inputs 71 and 75 of which a reference signal'received'from an
output 75 and 77, respectifely of an oscillator circuit 79 is
applied. A control signsl'received from an output 81 of the phase
detectisn circuit 67 and applied tolan input 83 of the oscillator
25  circuit 79 adjusts the phase of the signal at its output'75 to 0°
with respect.to the phase of the colour synchronising signal at the
input 63 of the phase detection circuit 67 and adjusts the phase of
the signal at its output 77 to 90° relative thereto.
The amplitude detection“circnit 69 supplies from its output 85
30 a control signsl the valne of whicn is substantially'not influenced
by the setting of the potentiometer 57. This control signal is
applied to a control signal input 87 of the variable gain amplifier
3 which in response thereto adjusts the amplitude of the
chrominance signal at its output 5 such that the amplitude of the
35 colour synchronising signal remains constant. '



chrom nance signal at its output.5 such that the anplitude of the 35

col our synchroni sing signal remains constant. 4 The outputs 75 and 77 of

thg“psm ITator circuit 79 are further connected to respective inputs 89- and
1 of the dermodul ation circuit 9 for appl i ng reference signals there -

W|th the aid of which the colour difference signals fromthe chroning

signal are 5 dempdul ated. _So the denpdul ation axes of the chrom

signal can be rotat dgePteREs Jcand { bkt Ehe 3?°Wf?ﬂfuf‘1'f"rﬁ‘é‘(7(9nPF%If“§$‘&|‘fal at
the contyql sigretndcapdittoSrespective tipuita 8% aghion afnrhe fdeabdapt@duci ng a.

change in anpli w@@mﬁo&h%pggﬂgt g T P

As a result there e co our saturation is

i nfl uenced on d¥&fthfhe H°§;8|‘Pre42ffse|¥69%e &igaals fromjthegchrandnance aispahtargeous
enbodi ment gf t RahodaRatdddn S théQetbduldtions Boe¥ of Nthei a»troaiﬂaddel £1!§nh]5

conprised between the_ou t, 5. 0f 't ontro b lLifier
out put 59 of t hé*% rotc?}trgé:jublyt tg%pggﬂ‘tgﬁmter %176‘ kl'(?l'b"’r“qp €. 8%%8& g?% 15
circuit 9. Cor Pesmnmwgopaﬂizsalhaomﬂoéémfgtbervarmlsaaénr!!lfpélléme3 nuner al s

as in Figure 1. pihfucehy RUEbhange! 1d RRpATRAL fin8h rhel SostPforPYEPie Of an emitter
foll ower 101, 183 t0 an |npqu,t 102 o? whi ch the chrom nance, si gnal CHR Ois

appl i ed of whi cROtEREL 18 fhapgad. it @gresydt thereof pply &
phase-shi ftijgng @bt (nhetconiut Satoravicn My fnfleeacddoon HABplayonnect ed to t he

output 5 of the em o 9l 0] djff a 4 |

conpri-sing two trantglﬁ{{ org Jf%% 51%811?%1 érﬁg?ﬁar%g Ao'{ ﬁm#%“(g m"ﬁiwt
connected via a°f ¢diastpartiqu of 1the circuit showmtinsBiguse Y whichdg qapppised
capaci-tor 117 cesmhed.ebe&efﬁens foheex%conﬁelimaomamﬂxetrhs dMaSendbuipi

transi stor 107 T as he tr 09 | e | a reS| st or
119 to the outpaf 2 g&fe g?]’g tcéfc‘i‘i('jl ?g]\ﬁ@‘? bY"Ql é}!f ﬁﬁ%ﬂ
connected t5 a dizguivdd+ agerfdbpwddﬂ-ntl plastew lteentdiseni the saplet uferémael at

the input 102. Eg;egamgtaspﬂm§§% e ihe input 125 can be connected to ground
30 via a capacitance and the input 102 via a resistor. The.collector

of the transistor 187¢{%tpYh3eef éaemléﬂ“ 3 is the output of an emitter
follower 101, 103 to an input 102 of which the chroninance signal

© CHR 0° is applied of which the phase s not influenced.

20 The 90° phase-shifting circuit 17 is formed by a resistor 105
connected to the output 5 of the emitter follower 101, 103, by a
differential amplifier conprisiﬁg two transistors 107, 109 the
emitters of wh1¢h are each connected !l!.‘ resistor 111, 113 to a
current source 115, and by a capacitor 117 connected between the

25 collector and the base of the transistor 107. The base'of.the_

' transistor 109 is connected via a resistor 119 to the output of an
emitter follower 121, 123 whose input 125 is connected to a d.c.
voltage V1 which is equal to the d.c. voltage level at the inmput
102. For that purpose, the 1nput 125 can be connected to ground

30 viaa capacicance and to the 1npnt 102 via a resistor.

The collector of the transistor 107 is connected via a
resistor 127 to the interconnected emitters of a pair of
transistors i21, 123 of the amplitude control circuit 21 which
further comprises a pair of tténsistors 125, 127 having

35 1ncerc6nnected emitteré which are connected to a current



resistor 127 to the interconnected emtters of, a pair of transistors 121,
123 of the anplitude control circuit 21 which further conprises a pair of
(ors 125, 127 having 35 intergonnected emtters which arg : 2
connggrgd. tt0 a current 5 source 129. The bases of the transistors 121v
and 1®# are connected to a‘d.c. voltage V2 and the control voltage is

appl i ed to t heutvask’I.of THehbageasansithe ormndlFoasnd2124nd T2k arel domaéaredof t he
transistor 1244%.90%9 ig80v4 Qo d1ESLoH: b1 Jv%i:tagteoég WppfRdd B8l ©f o - the

transistor 125 and to t base of -a transi st emtter foll-ower
circuit whichases Pﬁélhec'éﬁ%ﬂ%"\%s t]\ﬁé 305123 or She 3glleptor of theunsi st orT39
and a resi st etanbddtor TPE 1bassneétddneo t4 28sHis2bP1313%0 the RBIDSBE dg0 't he

junction bet g\@eerlgs{lﬁs;glsfggo;n?hggihg 3%37 tﬁi_anfgé’{u Vv 30??dback resi stor

can be at"rranged emtter 0 ransi 13 and the
i nput 125, feriatee fadlpwereciicudt edeh Furthart conprtiped e inenistOrAEShed to

the enmitter o§7,! Becdanaidtost 130 43P a' fedfldeof 168  @RE Aalk OfF ghé& CUI conprising
et ween-.the .di ode 142 and

a di ode 142 nd ca tor 143 connect i

t he capacitof® S?ﬂbupgi%éet%%mﬁ“d Ro) b?‘f’leje je)“oge%f'eﬂ‘a'ﬁ?l E2Rt9%s of the

di f f er ence- dé35'and i3%g o negstive Feedbdvk cenibter coh ttehertanaed;lbetuenl% IS

connect to t 4. 0 I of her '
g tOcre ei R fqpeq%a& #1613 4330444 €né T Eabhe 1239 el

transi stor 149 0 rence- eterm ning cir € base of the
transi stor 1BYFRRge fnAbRack curgsenrt stavkliattion -t he second det ecti on 20

circuit which coopdreceed &ocmaauae: Jﬁltﬁildranéﬂsedﬁfl353is}/\/iﬁh&rﬂk§t ?Onﬂect ed
to. the outpu t tter 0 The-.col l-ect,or of the
tCansrstor " ierection UEeGlly dhel dor Ol ol 12 o o (FaSE SRR "
current mr ro?nnspttqm betwerprthei md?hlr‘@eand ahslwgctto:mina%nnééadand is

connect g t Ol the basedPP @ EfnsibrbrafdPIF tal Eﬁﬂr&&&&&&ler&?&fnﬁge s
produced whi C&ﬁ“ﬁge ds . gn the val ue of the .di fference between 't he anplitude

of the phase€ *cHmSnPRLEteR of %I‘r%ﬂb?feﬁ 3 daReomested taia t he

emtter of téerena@ustonslIRdand thcmdopin bfide fatthieetiineLstorciagoni nance
si gnal COWPOHP%%@f@iﬂc&l@&e%iﬂ“&%&wﬁst NSné rﬁgél&t Rhe 101. This
transistor 149 is connected to the output of the second detection
20 circuit which comprises a capacitor 151 and a diode 153 which is
connected to the output 5 of the onitter follower 101 103.
The collector of the transistor 145 1s connected to the

collector of a transistor 149 via a current mirror circuit
comprising three transistors 155, 157, 159 and is connected to a
25 capacitor 161 across which a control voltage is produced which
depends on the value of the difference between the amplitude of the
_ phase-shifted chrominance signal component CHR 90° at the emitter
of the transistor 139 and the amplitude of the 0° chrominance
signal component CHR 0° at the emitter of the transistor 10l. This
30 control voltage is applied via an emitter follower 163 165 to the
bases of the transistors 123 125 of the amplitude control circuit
21, which adjusts this difference substantially to zero.
The adjustable tap of the setting potentiometer 57 is
connected via a resistor 171 to the base of a transistor 173 the
35 emitter of which is connected to a current source 177 via a



30 control voltage is applied via an emtter follower 163, 165 to the
bases of the transistors 123, 125 of the anplitude control circuit 21,

which adjusts, this difference substantially to zero. The adj ustabl p aof
the setting potentioneter 57 irs connectedbvia a resistor 171 to t se.-of
a tra_nsi stor 173 the 35 em tter of which is connected to a current source
177 via a 6 resistor. 175 ahd, via a further resistor 179, to the emtter

of a transistor PERESEARONS Badbevia ac EWRHBET Jesieror tdh & the sizear of a
arrangengnt of ttliamstesuslowmsiaﬁae 1£85codrdétedl t6 3 ltaﬁtdfoa J&twen t he

resi stors 185, in“g&n%qh%gef,ﬁ?gi&“* o{ssa ](c)d)’gng?t a‘“{ nsi stor 189

whose col | ect or rounded an i?'he base of
the transistor i’?B"eenTﬁE‘— reskespors dB51997 i r:mmtesgedc lter thei beset RE & @8P St Or

171 a limtgr Wiksds18Bs¢/189 Whdad Joljmeeeek-twgraha&beanba%sefaﬁheezt ngnsi st or
173 cannot becone to t he transi rs 173

| |
and 181, are cofR&S gagt% ﬁhepggﬁ |°§eﬂ\?of‘f%{’§8*ﬁegiﬁa'qué‘lﬁ |t§%“ri§§?%§é$s 191
and 193. In the foomarkbgqrbertwich tife résdssér A7hp dbmitact whithtdmpuset thay

potentiometer S¢nk Ry 439%:@' bdee! 5 Ghe ]ﬁ@ﬂlo&hﬂ%ec&ﬁol:%%é do 2610

and in a p05|t|on qlewa ing fromthis normal position this voltage
difference is pB B ve or negati ve depending on the direction in which the
sliding congjgact posiThetblbéctocof) @he Niransiitors 173 daidi P8,Safd @bhddtted QWoal

position. The val Laaeul GLRLGRCR DELIREI Sefileh 66181 Splydole 4 381 5101

173, 181 is appli ra a n Circurt nprisi ng two di odes
195, 197 and t hmermalcpesfitien; %;!99'«! 2!9@1@03’0!:96& o€ thessettdng porentiometer

em tter-coupl edspagie GéLrlaga st icBétnte wwee?mhmos@mmase&& A6 £ANIEG! ed
to a current sour Cﬁq 209 he col | ector of &Lg‘g tor 205 'bei ng

connected to t h&°% if’f‘e‘?‘? aFing ERom Fhfscpe r”c?&ﬁ 'B'F transi stors
211, 213. 2% . differdhee \lolgomdeivei bf emcameb«métnst be thel digettian ¢4 t he

transistors 173 S | t s 211
a5 o e 0 1] 3Bl il B b Rsckld SRR
from the normal position.

The voltage difference between the collectors of the
traansistors 173, 181 is applied via a level shifting circuit

20 comprising two diodes 195, 197 and three resistors 199, 201, 203 to
the bases df_a first emitter-coupled pair'of transistors 205, 207
whose emitters are connected to a current source 209, the collector
of the first transistor 205 being conmmected to the emitters of a
second emitter-coupled pair of transistors 211, 213.

25 The voltage difference between.che collectors of the
transistors 173 and 181 is also applied to the bases of the
transistors 211 and 213 of ;he';econd pair of transistors.

The collector of the first transistor 211 of the secound pair
of transistors and the collector of the second transistor 207 of

30 the first pair of transistors are counnected to the'emitters of a
first and a second transistor 215 and 217, respectively of a third
pair of transistors. The collector of the second transistor 213 of
the second pair of transistors is connected to the emitter of a
first and a second transistor 223 and 225 of a fourth

35 emitter-coupled pair of transistors via respective resistors 219



The collector of the first transistor 211 :of the second pair of transistors
and the collector of the second transistor 207 of 30 the first pair of
transffsTars are connected to the emtters of a first and a second, o 13
trans 215 and 217, respectively of a third pair of transistors. The N/
col | ect@V of the second transistor 213 of the second pair of transistors is
connected toyfghg,gnitter of a first and a second transistor 223 and 225 of
a fourth 35 enltter-coupled pair of transistors via respective resistors
219 7 and 221TherRellesker of ofhepfikatetransistar; kkioft the phrdopaithe t ?j
are

pai r anddt heand0obhe @bDleckbr t%teafld EStst r:?ﬂgsgst;&(rj 22£%f0£het hqu:QUHib pai

connected to, ne n of the outp an st or

col | ect or of r?hgg“sngggenddg?raﬁg?% ?‘”ﬁf the f’?lté’“tt r& & Fe%\’rzf(?f f?gQCol | ect or

of the secorihet pesetayof Xt sfconfl ctriapekatior (R17r ofarthe ctiiné qiadd 4nd t he ot her

connect i on Ognet Balauewt,ffi&eaa&oh@ @uﬁ@ﬂ:%}%sZZP :hl%ubﬂﬁ ©a?f drd® second
e

transi stor 225 of the fourth pair 10 connected to t out put 5 of the
enmitter fol | BRBFStEG1% 59 R t‘}?é“%@% ot the, QuERuts$o A%d “@ond transistors
215, 217 of neséstdr B2pair and the first transistor 223 of the fourth pair

are connect ed tOpeNgadk § I tput r fol | ower
121, 123. In response toft g%:%%ﬁ‘rlg'{“hﬁgghﬂ?h%pfl rsoug § 207 and 15

the secdhd [Fomrected to)the (putppfe Scof |thetenityen tfab@s'eeflotlhelq3r ankitbeors 173,

181 the cur rsasés tdfr wghﬁheaﬁccaadnd tRdde18tsYs 21153 257 e endTRH{IM at the
normal sli dlpllqr %t |%| on .o Qg?s ttﬁ{\ga entjoneter 57 when the

vol t age di f f'ef ence Fanstaeqr PsPHFS25R £OuRRFLId 3 ang
205, 207, rc¢spthe |dve+ yoimoat: ther autpuf if stheu entutier dfndlevwexci2bolR3f or a

positive and a neogkdgbhed el kd QBa o1 412 w3t L Fgfﬁ-QPtp% Gk R3S dd70Rapl the

setti ng ot enti onet 57 relative to the normal positlon théreof. The
change i -t e -3acPn tp#ﬁr%}gr?phbyt%n@%ﬁ%'ﬁ@%e%@&%%t ially
cosi nusoi daltrgnsibepend78g 180 tHeccurveht Qthrobdh EheREod tyastre 20D

col lectors qf LP% Mﬁ&ﬁhsi Eﬁe ]nzgmﬁnglilﬁng contact posit::l.on of the
setting potentiometer 57 when the voltage difference between the
bases of the transistors 211 and 213 and 205, 207, respectively is
20 zero. This current decreases both fqr'a positive and a négative

deviation of the sliding contact position of the setting

~potentiometer 57 relative to the normal posi-ti_oﬁ thereof.  The

change in the current through the transistor 213 is substantially

cosinusoidally, depending on the voltage.diffetence between the
25 collectors of the transistors 173 and 181. _

The amplitude of the chrominance signal component CHR 0°
appearing in the balanced state at the output 59 via the fourth
pair of transistors 223, 2_2_5 consequently changes over a given
setting range substantially cos_inusdidally versus the ioj.tage

30 difference. The third pair of transistors 215, 217 profides_a
direct current compensation so that no d.c. voltage change occurs
at the output 59 when the setting of the setting potentiometer 57
is changed. | o
The voltage difference at the collectors of the transistors
35 173, 181 is further applied to the bases of a first and a second



The anplitude of the chrom nance signal conponent CHR O appearing in the
bal anced state at the output 59 via the fourth pair of transistsks 223, 225
ngsequentIy changes over a given setting range substantiall @ e
cosi nusoidally versus the voltage 30 di8ference. The thir o'f,!-
transi stors 215, 217 provides a direct current conpensation so that no d.c.
vol tage change occurs at_the oué ut 59 when the setting of the setting

pot ent iomet er SFAPEISEAE APqandrfdd s SESRAFEIERLFT oF AnELFth: epitLensoprtedsr s of
the tragsi st or pa3b of t¥ahsiadbdrsi, Stifelenireeramf| eteldht aret Bendeases tofa a first

and a second cuﬁrééna9§&r%Ve°£3523111?&”90121%3:0{ %?p&%t H’:%'c \AH% Bodoc 341 of

em tter-coupl ed pair transistors o “onhtcted to
a current sour ddigHtirpaigis eeqnected topkhef F‘F%tttef ernSﬁs‘-t’-‘eF tx3nsiHtorhj s

fifth pai r2 ??|7 S Q3snerd ed:ésaswtezmahaecro Qhe @mittest of raassdo}aoeraasﬁa:\bta a

resi stor ang.to, t he a_Seco ansi st or

enitter-coupl e?qaa?“? ?1’%S1a?1"§1%§f5r°§“?/f°§ r}I"eg 5?8?31253“12%’051*?%9?& of
the second trarditst Ghe23dledtorhpfs thefseicopditransiscon 233 tofd titean fLECH patwr s 245

and 247, 10 theeedddetist 9la HR8PAGEL VA S, bdd 24P Lo SEROBS: deb AP YST Or S 249 and
251 of a seventh X0 em rTer-coupl ed pair of Yransistors.. The base of the

first transistdespessige figse ﬁ“ﬁt#‘ﬁa‘? r“'&?ﬁ)"f‘ﬂ’é‘ BA2 andf 231 ef 4 sgtARh
“transi stor 1251 eafittdrecomledtgaipadf te@mdsverstihe d.c. voltage fromthe output _

' of the emtter fol I.ﬁ %%2#1 &%sﬂ\ygglﬁawfugﬁsglg?rfsttgg a;ggs‘gi;r skgtor

243 of the sixth pair ase ransi t he
seventh pair rd@ee\Rf thee secpndr Eranshatqre@Sk iof oFhien aeneanthppis| r@HR'GQGhGrom t he

out put of th338rrht w%Z;gﬁ lePoME end BRe &:41;]; Jhemltke%qg&&f uﬂ;elis &aane
oL or 2 hy2 el o, ehE 25k $obs b o e bl BLeP HE e P
transi st or 35 24daae £ blig fﬂ.espeunaietgt @49 tofetis xﬂnuxhdpﬁeveeuehvpaqhes are
connected to trggoj;gﬁﬁ&p ddiC 3 g da’ Eir géar}%ﬁtg%s vepat Ppdergtd and al so
t he second transistors 4 angl‘a 51 are controlled in antl-phase y the
emitter follower 139,
The collectors of the first transistors 239 and 249,
respectively of the sixth and seventh pairs are connected to the
20 resistor 229 and the collectors of the second transistors 243 and
251, respectively of the sixth and seventh pairs are connected to
‘the resistor 227. These first transistors 239 and 249 and also the
second transistors 243 and 251 are coantrolled in anti-phase by the
chrominance signal CHR 90°, so that, because in the normal position
25 of the setting potentiometer 57 the currents through the
transistors 231 and 233 of the fifth palr are equal, no
- 90°~component of the chrominance signal is produced across the
resistors 227 and 229. When the sliding contact of this setting
potentiometer 57 deviates from the normal position, a 90°~component
30 is indeed produced across thése resistors, more specifically with
an amplitude which over a gilven setting range depends substantially
sinusoidally on the deviation of the voltage difference between the
bases of the transistors 231, 235 with respect to this voltage
difference in the normal sliding contact positionm.
35 As a cosinusoidal 0°-component which depends on that deviation



" chrominance si gnal CHR 90[err], so that, because in the normal position 25
of the setting potentioneter 57 t he currents t hrough the transistors 231
and 233 !ithe fifth pair are equal, no990[err]-conponent of the .-

chrom nanek\si gnal is produced across the resistors 227 and 229. Wen the
sliding yact of this setting potentioneter 57 deviates fromthe normnal
posi tion,~d 9¢4scdetelopedaneors Bhe resistiomsAdd, P29dyd= dhecioosth tphts of

resistors, ”DEFanSPEEHrE'aP%Wmi‘MaL& G :aﬁpbmi ﬂqew%hcﬂ}soé{@radauﬂa%%‘ setting
range depends substanti al Si nusor he devi ation of_ the vol tage

di fference bePR88nandna ‘Eﬂi‘§ %“'bF“?lﬂé“‘f’r &ﬁs?‘é’f‘&?%‘l 98 jtheraltpiE 139+ espect t o
this vol tage diffeeante Benobvious orhael 155 cﬂesgrebmha@awaﬂlrt:ﬁmﬁl 3an

As 2 cosinusol gl MR ls GOSNl WUSPARENAS O LiforIeud 30 was

devel opec? acr os € resistors four ¢ t r afisi stors
a chrom nancenwitipks cepftrpesion, viHissribused aﬁYeaoEQYSF%IPéﬂces 1f desiredphgse and

afconsZI ant agplt Ih tneleltsl su&beﬂluifegi&betﬁa%smepu; éigegd tth&“t{n{(ef&ﬁxt@bﬂlilﬁus t hat
if so desire e, gat.e -circpi an, be. provided. in a eren ace in
the circuit alf. 8P PLRagse 8¥ plemeo 8 P#&i‘t‘f%% °5Id)§‘t H‘%ﬁf’iﬂpover

several pl acesynchratdsingdignal,i ﬁon‘ exaupde W couplise thes tapwte? tof olid ect t he
hue contrpl '&Joﬁ&l&*if:ﬁ”@i‘?@&ﬁe9séogfﬂﬂé Jqu&esd%P‘éHé %ﬁ&'r i8¢ Had39fapn the

col our synchronl Sl ngL for exanp coup grt e I.nput 7 of the 10
denpdul ati on e 48Ryt °f "'thﬁ §ate slAcyLt 639‘%fthfh%"‘aﬂ'éi ofitheyit 35 and the
i nput of the gsleftdrrBuit 61 to the output 5 of the anplifier 3. If so

dosi red, the aut oppty;cudabi ulle £oBMIAL srpagagr et ity 48, 43 con

be om tted al t hotuigh e’neral an - a Wt
required. 20 35 -39, 34, 43 can be omitted, although then generally an anpl:ltude

15 se:ting will be requited.
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C L SCAIMS- . A hue control- circuit coWerrent
for adjusting the phase of a colour synchronising signal relative

af a col our. tel evision chrom nance signal which 75’"’”’"’""”\% Ql dul @
I C

without substanti al | y affecting the anpl itbude of
characterised in that the hue control circuit has an |n‘put" I's coupl ed
to an adder circuit via a first control circuit and via a circuit which
shifts _the pha&kA$83tantially through 90[err] and a second control

circuit, -the first Land ASREORINORN! ¢iXlculd conpitsidd a sLeihf) eAckhdntt £ € by

means c?"adc V\/mchcnbe vari ed | enent, the
first control ¢& ¥ ?ghaw BIgse oL BTARE 5?1'@“%&%&0 &gfpg‘f*f%': Y294 t he
second control thag @QM calm}‘bsﬂeﬁvﬂ-smnl gheomhuanse defignel fwhdeh da tohdeanpl i t ude

of the sigpal aehigayeced b{@uqb Jubetgﬁimst u/ﬁcemt el aﬁbmuaé o@seﬁhéunct I on
of 15 the dev ation of the 30 c?mg\rﬂﬁhromt a roduced the setting
e

element inits® Ict}5‘5§‘|"'ﬁrbﬁed o RPPTPL (qirepit: hag aE}I %ﬂpﬁéd in
Cl aim 1, charaehish $eccouplddhad dnngddedtcchdeeivata 4 HerdDadurbl pdizeetesht fting

circuit and thgapRGRNd ieQliolnieh’ fitlet télﬂgrﬁmé A ARy Enrdden 96°N! 10!

circuit a control =STgnal I nput
di f f er ence- det 8RridBRRPE| eNEFel cdrepit) rdhe Eli#écﬂdoﬁem#cm%t%%?ﬂ\iss

gOUpI ed topan eumuhqjﬁs:sm ayrmehwtie £<an&rdo1eagecuucham; aes;j%egf]ai by
etection circyjt oupl ut err]-phase
shifting ci rcu:gt' s\ggl:f feme ¢! tﬁi }rﬁﬁé cgﬁf?‘ﬁ’l {:"i‘:?'éﬁql" g‘%‘I & aimed in aim
2, characteri sedqunttﬂﬂ-nmnﬁsqiéal @ffieqtoknd ithe Liecosh kprirodscifricnttt 2 second,
third and fourghydiaht 19§ ﬁ%&&i‘éh%‘é@&e%t&@ﬂp&&%& b dngt o fglig1 second

control circuit conprises fifth, sixth and seventh pairs of emtter-coupled
transistors, tReAYEFRY (trouely “E%é‘%ct’*?eﬁeﬁﬁ%a?‘r’% t 88 hEresdee Afeing
connected 50 t lame animbﬂrofothé [dec | ivoStager frvm Shatl peddut&@d blyi tiel s@tithg Of

transi stors, t@feﬁ“} {er“?? “Hlt P&ﬁ't pair of transistors being connected

to the collectors o ansistor of the second pair and of the
second transistor & tHehye ﬁS%"péu eircubie agn¢kadeed 1nfClafe Y,ourt h pair being

35 connect edchérachér 16l | BCtRt hcludea MR tRSNO?-Fhase-dhitdiagsecond
circuit and the second control circuit there is an amplitude’

20  control circuit a control signal input of which is coupled via a
difference~determining circuit to a first detection circuit which
is coupled to an outpuc'of the amplitude control circuit and a
second detection circuit which is coupled to the input of the
90°~phase shifting circuit.

25 3. A hue control circuit as claimed in Claim 2,
characterised in that the first control circuit comprises first,
second, third and fourth pairs of emitter-coupled transistors

- whilst the second control circuit comprises fifth, sixth and
seventh pairs of emitter-coupled transistors, the emitters of the

30 - gsecond pair of transistors being connected to the collector of the
first transistor of the first pair of transistors, the emitters of
the third pair of transistors being connected to the collectors of
the first transistor of the second pair and of the second
transistor of the first pair, the emitters of the fourth pair being

35  connected to the collector of the second transistor of the second



11 pai t he enmitters—ef—the sixth pair bei ng connect ed to the collector of .,
the fi tr I.stor of the fifth pair, the emtters of the seventh paiyr y
bei ng necgg’ l

or of the second transistor of the fifth SPLS
pair, tTe ba 'mw"mmmumtransistor 3f 5 the fifth pair and of the ~
second transistor of the Second pair being connected to a voltage which is

adj ust abl e by ans, of the setti | eren ng to the base of the second
transi stor of ptgﬁ'é’ PP FLpEFE 9/# e{:ﬂg%xfgfpalt"é%q% h°|°f'??°ﬁ§§cﬁ°r Bt t, the pases

of the second collavdpetafr thf filher trdnsispor of cahd Gffthhmaifri ree ewiznetst Qr of

10 the seconq B ket Opi2 MGk Ctbohékrda" B 't oMl cBr (2" chE Beldddst ©d i

t he opposite sense by neans e settl n%‘ el enent and via a second | evel
shifting circlrengigtohofpthe E4fth; pain,i the bageg,ef Lhg f1gpt (transister qf5i ¢ of
transi st ogs, tthe fiFsR pfirtdid 6f rchk decansitrhayistof ofhtheSkaddad pdirr d and
fourth pairs and the ba f the,seco S¢o Jsh ' L of th enth pair
bei ng connect 3’89% cgm(‘f%sd \c}'gl %avé’é?%ehggjbcésés ﬁjﬁ%zébgéggn%ﬂ"%aoﬁfsi%g%or of the
fourth pair bsertingoskanentdndota [the hagetofothe isecad] sraupistexsel $hefting

circuit, the hass pair 18 £3¢esd 16vANShEHeRhg Airédi®, Stnel Bagerdopfenéhe first
transi.stor of the seventh ‘{)alr %EIE’%[BW ect ed Eo an_out put o{ t he 20
anpl i t ude- contEEPd: FFAFLELIT, 8 (he) ELLER, paigs and, of (§he firsE trangistox t he

si xt h andiiseveahé hsegeand palbeibtedng comsaxited tooatvodtage Whaixdhorsn bk adjesssicond
transi stors of, t ' t | L ' r&di elg0f and the
col | ectors of iﬁhgﬁséggﬁgt?%ﬁégﬁo%@gﬁfﬁgggle%t &a%idim%e\:/eﬁtah—pm&r-s bei ng
connected to tegeoroilevrl; shifting igcyit; & the base of,thefiret Sragaistenj g and
fourth pairs @fdehe fdrte eI of Eriafié Wtorsl, the /aBblHEC ENE [EFRbsy itkdusitbtors

substantially as_herein described_.with reference t h 0 i ng .
drawi ngs. 5. °%Auh°u§%(‘:%r’it g% l:dc'l"r%c 5?‘?"‘&5"%’%arr“tgda?engaé\eyggfa&% hgp%%cedi ng
cl ai ns and f ortreesisnpr [oft the egvenshi patrobeinkcconaectedgta jacdemt Yoktggen 30

integrated ci r:ﬁUil_;ase:gg’f the second transistor of the fourth pair being
connected to the input of the 90° phase-shifting circuit, the bases
of the second transistor of the sixth and of the first transistor
of the seventh pair being connected to an output of the:

2 amplitude-control circuit the collectors of the first transistors
of the sixth and seventh pairs being connected to the collectors of
the second transistors of the third and fourth pairs and to a first
resistor and the collectors of the second tramsistors of the sixth
and seventh pairs being connected to the collectors of the first

25 transistors of the third and fourth pairs and to a second resistor.

4. A hue control circuit substantially as herein described
with reference to the accompanying drawings. _

5. A hue control circuit as claimed in any of the preceding
claims and formed, with the exception of the setting element, as an

30 integrated circuit.

35



