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colour carrisr amplitude ton—

a video recorder

The invention is based on a circuit according to

the precharacterizing clause of Claim 1.

Like a television receiver, a video recorder has

in

In

The comb filter used for the elimination of -

A prerequisite for

It follows from this that the colour

If control is too fast, a

the control must be fast

item 1 is

principle of colour recording, additional noise

the differences in

5
a so-called ACC (automatic colour control) circuit,
which the amplitude of the colour carrier scanned from
the tape is controlled to its set value by evaluation of
the amplitude of the colour synchronizing signal.

10 playback, two mutually contradicting reguirements apply
for the time constant of this control circuit:

1.
colour crosstalk has a finite filter depth and usually
operates with a delay line for one line in the case of

15 NTSC or two lines in the case of PAL.

a good filter effect is that in playback the colour
carrier is passed to the comb filter in an unfalsified
state, i.e. with the phase and amplitude errors caused by
the crosstalk.

20 carrier may be corrected during one or two lines only to
such a small extent that no s'ignifica.nt impairment of the
crosstalk reduction occurs.
horizontally sorted noise occurs in the colour.

2. On the other hand,

25 enough to correct the differences in the level of the
video heads which have an effect after head switchover,
and aléo, tape-guidance-induced drops in level at the
head-drum entry during the field blanking time and the
following overscanning. If control is too slow, colour

30 flicker occurs at the upper margin of the image.

In the compromise which is needed,
usually taken more into account than item 2, because
- with the colour gquality reduced due to the
35 would have a highly disturbing effect,
- by using paired video heads,
level can be kept relatively small,
Thiis Isiiietliliilre{elnlieﬂliced - drops in level at the entry to the head drum are
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A video recorder, like a television receiver, is pro ocalled '
ACE: (automatic colour control) circuit in which the he col our
subcarrier sca qg(f rpv{fh |sregul ed to its |red va ueb

eval uati on of &ng ﬁﬁ?ﬁ i?zt(gg §ti'ne col our sync signal. On pl ayback, tvvo

conflicting demands ap t ol rcuit
1. The conb filter l%'é‘&l’fo eﬁlmnﬁqgaé#%ﬁu]brosstalkdhaas%f|n|te
filtering depth and -opdihe ACQsiml ﬂ)OV\F?hnacﬁeﬂaieF-PﬂésFSP 8% |EuTEheT

NTSC or two lines reduces any differences in level which have not
been corrected.
5 Recording from one video recorder .over- to the
ot:her is particularly critical with respect to colour
flicker.

The invention is based on the object of using
simple means to avoid the disadvantages  listed and. to
10 bring about the effect that the colour carrier amplitude
is optimally corrected both after the head switchover and
in the field trace period. This object is achieved by the
invention .specified in Claim:1. ~Advantageous develop-
ments of the invention are specified .in the subclaims.
15 -In the solution according to the invention, the
slow correction, :advantageous for the -actual picture, is
thus chosen, i.e. a large time constant in .the.path of
the control- voltage .or, in the case of an ACC with
constant current,: a small charging- current.. At the
20 beginning -of the frame. or-even after the.head switchover
pulse, in any event in ‘the time . period in which the
electron beam:is not visible on the screen due to flyback
or overscanning, a switchover is made to fast .correc-
tion, i.e. a small time constant:.or a. large charging
25 - current. -
This advantageously utilizes the fact that at the
beginning of a frame no visible image .is recorded for
about 20 lines and consequently any colour flicker and
initial transients remain invisible in any case. This
30 solution achieves the effect that, after the head change,
when the scanned colour carrier has the phase shift and
drop in amplitude caused by the head change behind it,
[lacuna] undergoes as fast a correction as possible to
its set amplitude, and the amplitude of the colour
35 carrier already has its set value at the beginning of the
visible image, at about line ﬁo. 20. Thus, the invention
accomplishes an optimum compromise between a large time
constant, which although advantageous and necessary for
image reproduction without horizontal noise is disadvan-



subcarrier on playback is fed to the conb filter with the

phase and anpl |Dt Lyi/ 1R %d by the_cgosst al k nce of this
is that the colodr 'subcarrier may be stabilised durlng one or two |ines.

only to such ayRldusf*é&Nt ghat aﬁ?uﬁ%@hhahfﬁma't’ﬁ@nﬁeﬂé EhBngh?s Sind K

attenuation occurs. In case_o ul ati on whi ch happens tqo fast a
hori zontal |y s&et&eeRi siéi&bpe%tr § X h&img ofenstapt, which jalthough,,ng

the regul ati on Z@isintiyecud Tor tadt 4ayebtiehtc4£66£Sté head change is

disadvantageous with regard to horizontal noise in the

W|th ‘PAL. A prereqU|5|te for a good filtering effThlS heetHa el]ﬁ col our

5 picture. If the invention is used, the large time
constant can be increased further during the frame in
comparison with previous values, thereby achieving
advantages with regard to horizontal noise without any
risk of colour flicker at the upper visible margin of the

10 image.
The invention is explained below with reference
to the drawing, in which:
Fig. 1 shows a block diagram of a playback circuit
designed according to the invention for a video

15 . recorder,

Fig. 2 shows curves for explaining the operating
principle of the circuit according to Fig. 1
and

Fig. 3-5 show an example of a circuit for the switchover

20 of the time constant. -

In Figure 1, the picture carrier BT, £frequency-
modulated with the luminance signal and the fregquency-
reduced colour carrier Fm, recorded below the frequency
spectrum of the said piéture carrier and also known as a

25 colour under carrier, are scanned from the magnetic tape
1 by two rotating magnetic heads 2, 3. The picture
carrier BT passes via the high-pass filter 4, having a
cut-off frequency of 1.2 MHz, to the FM demodulator 5,
which supplies the luminance signal Y to the adding stage

30 6. The colour carrier Fm passes via the band-pass filter
7, having a pass-band at 627 kHz, to the controllable
amplifier 8 and from the output of the latter as a
controlled colour carrier Fmg to the mixing stage 9,
which is also fed a mixing carrier from the oscillator

35 10. The mixing stage 9 again supplies the colour carrier
F with the original PAL colour carrier frequency of 4.43
MHz to the adding stage 6. Consequently, the composite
colour video signal is available at the output 11. The
colour carrier Fmg at the output of the amplifier 8 is
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the colour synchronizing signal by the pulse BG (burst

gate). The colour synchronizing signal is rectified in

5 the rectifier 13 and generates at the control input b of

the amplifier 8 a control voltage Ur, which controls the

amplitude of the colour carrier Fmg to the set value.

Between the output a of the rectifier 13 and the input b

of the amplifier 8 there acts a time-congstant element 14,

- 10 which has a large time constant of 50 - 70 lines, corre-

| sponding to about 4 ms. . _

The signal is picked up alternately from field to
field from the two-video heads 2, 3 by the changeover
switch 15. The changeover switch 15 is activated by the

15 switching voltage Us respectively at the end of a field.
Us is generated in the control circuit 16. The latter is
controlled by a rotating head drum, bearing the heads 2,
3, with a head-drum pulse Uk which indicates the respect-
ive angular position of the head drum. The circuit

20 described thus far is known.

The switching voltage Us from the control circuit
16 also passes to the pulse shaper 17. According to Fig.
2, the latter generates respectively at an edge of the
switching voltage Us, that is to say respectively at the

25 beginning of a field, a pulse UT with a duration A of
approximatel'y 25 lines, corresponding to approximately
1.6 ms. This pulse passes to a control input c¢ of the
time-constant element 14 and switches the time-constant
T from the high value Tl, of about 4 ms, effective during

30 the frame, to a lower value T2, of about 1 ms, during the
time period A. The time period A corresponds approxi-
mately to the time period during which the electron beam
is not visible on the screen due to overscanning. It is
ensured by the reduced time constant T2 that the

35 amplitude of the controlled colour carrier Fmg already
has its set value again after the phase shift and drop in
amplitude, caused by the head change, at the beginning of
the visible image, that is to say at the end of the time
period A in Fig. 2. As a result, colour disturbances in
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the form of colour flicker at the upper visible margin of
the image are avoided.

Fig. 3 shows a circuit for switching over the
time constant T. The time-constant element 14 includes
a resistor Rl and two capacitors Cl and C2. During the
actual frame, the transistor 20 is turned on by the
voltage UT at the terminal c¢. Cl and C2 lie parallel and
form the said large time constant Tl. During the time
period A, the transistor 20-i3 turned off by the switch-
ing voltage UT. The capacitor C2 is consequently not

D 91/091*WP 2207951

active. Cl then forms together with Rl the smaller time
constant T2. Preferably, the switching voltage UT causes
the switching on and off ©of a capacitor at a terminal of
an integrated circuit representing the re_:'qa'i.ning circuit.

Fig. 4 shows a variant of the circuit according
to Fig. 37 "in which the switching over of the time
constant, that is to say the sw:l.tch:.ng on and off of the
capacitor C2, takes place by a field-effect transistor
21. At the control. electrode ¢ of the latter, the
switching voltageUT is —appiied; as in Fig. 3. During
the time period A, the FET 21 is turned off by the
switching wvoltage UT and, during the remaining time
period, that is to say during the field trace period, it
is turned on, so that C2 1is connected in parallel to
achieve the large time constant Cl.

Fig. 5 shows an example of the switching over of
the time constant, in which the charging current iL for
the capacitor Cl is switched over. Provided in an IC 23
is a constant-current source with the transistor 22 and
the resistors R2 and R3, -which supplies a charging
current iL for the capacitor Cl1 for charge reversal
corresponding to the respective contr:_ol.- The value of
the charging current iL is switched over by the switching
voltage UT, in that the resistor R3 is connected in
parallel with the resistor R2 via the switch S1. During
the time period A, the switch S1 is closad.by UT, so that
the resistance in the base circuit is reduced correspon-
dingly. As a result, the value of the charging current
i, is increased, the charge of Cl1 is thus reversed



A

bei ng reduced through the principle of the colour recording, | eve
di fferences can be kept relatively small by using paired video heads.

l.evel break-downsiipdiaeseasha i nder rungip are small if the tape is
carefully gui ded, and

faster, which corresponds to the reduced time constant
T2. The switching over of the time constant thus takes
place here not by switching on and off a capacitor within
a filter element, but by switching over the charging

5 current iL for the filter capacitor Cl, which otherwise
has the same function as in Figs 3 and 4. '
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the ACC further reduces |evel differences which tabilised in
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Patent Claims

1. Circuit _for'j contfolling the colour carrier
amplitude in a video recorder, in which during playback
a control voltage (Ur) derived from the amplitude of the

5 colour synchronizing signal controls the gain of a
colour-carrier amplifier (8) via a time-constant element
(14), characterized in that the time constant (T) is

 switched over during a time period (A) 'at the beginning
of the frame, in which the electron beam is not visible

10 on the screen due to overscanning, from a large value
(Tl), effective during the visible picture, to a value
{T2) which is smaller by comparison. '

2. Circuit according to Claim 1, characterized in
that the t:l.me period (A) with the smaller value (T2) of

15 the time constant (T) is about 20 lines. T :

3. " Circuilt according to CIaim 1, characterized in
that the small-time-constamt (T2) during the said time
period (A) -is about 1 me and the large time constant (T1l)
during the remaining—frame-is about 5 ms. . ==

20 4. Circuit according to Claim 1,- character;zed in
"that the time constant (T) is controlled by a écontrol
voltage (UT)--such--that-it-rises cont:lnuousiy during the
said time- panm*the small value (T2) to ‘the
large value ('1"1) .

25 5. circuit: according to Claim 1, characterized in
that a filter element with a resistor (Rl1) and a
capacitor (C1l) lies .:l.n the path of the control voltage Ur
and a further. cap"a'éiﬁor (C2) can be switched in parallel
with the capacitor (Cl) by a switch (20, 21, S1).

30 6. °  Clrcult according to Claim 5, characterized in
that the switch is formed by a transistor (20) or a
field-effect transistor (21)' .

7. Circuit according to Claim 1, characterized in
that the switching over of the time constant takes place

35 by the value of the charging current (iL) for the
capacitor {Cl) of the filter element (Cl, R1l) being
switched over (Fig. 5).

8. Circuit according to Claim 7, characterized in
" This Sheet Has Been Replaced
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In such a way that during the picture, a smaller enpl oyed.
The object of the invention is to avoid using si nglmmﬂmllﬂmlemm
above- nenti onegy @5S WP GEp gy to causegthe col burt subcarrfer*anplitude

to be stabilised in an optimum way not onIy after head change-over but al so

duri ng. pi ct ur € esantiu Hlxg 6] Ghizdened g\ oDUHIPRADARY o, (c3feRY O

specified in claim.1l. Advanfagéous further devel opnents ntion
are specified ﬁ!,:ﬂg%éqfewneeﬁpna%current source (22), conta:.ned in

an integrated circuit, and the charging curreat (iL)
supplied by the constant-current source, for the

5 capacitor (Cl) arranged [lacuna] externally integrated
circuit can be switched over by a switching voltage (UT)
applied to a control terminal (c) of the integrated
circuit (23) (Fig. 5).
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Wth-the solution according to the invention, therefore. the slower
scabilisation is chosen, which is nore favourable for the actual picture

l-.e. a large ti #?Hyggwg ' path of ghe regulating voltage or, in the
case of an ACCIvvixgt cons andtibctgrlreent, a smgll charging current. At the
start of the picture or after the head,ﬁ%acr%tover pul se, in any case
during the period in which the electron beami1s not visible on the picture

screen owing to flyback or overscanning, a swtch-
1. Circuit for controlling the colour carrier amplitude

in a video recorder.
2.1 In a video recorder there acts an ACC (automatic:
5 chroma [sic] control) circuit, which stabilizes the
amplitude of the colour carrier by evaluation of the
amplitude of the colour synchronizing signal. Owing
to the head change, disturbances in the form of
colour flicker may occur in each case at the begin-
10 ning of the frame at the upper edge of the image.
The object is to eliminate such disturbances in the
form of colour flicker. _
2.2 The time constant (T) of the ACC circuit is switched
over to a smaller value (T2) at the beginning of the
15 frame during the overscanning of the electron beam.
2.3 In particular for a VHS video recorder.
3. Fig. 1.

i



3 over occurs,to a quicker stabilisation, i.e. a smaller time constant or
hi gh char gjﬂ@ 9urrent.
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Here,” the“fact that at the start of a picture during approximely 20 |ines
no -vi si bl e picturﬁ is witten and thus possible colour flicker and

t ¥ ansi ent phea?ﬁﬂ 3 remain invisible anyway is exploited in an advant ageous
way. This sol Wtion achieves that after head change-over, when the scanned
col our subcarrier has gone through the phase shift caused by the head
change-over and the anplitude break-down, it is subjected to a stabilising
adjustnent to its desired anplitude which adj@t2nent is as fast as possible
and the anplitude of the col our subcarrier has already reached its desired
val ue at the beginning of the visible picture, approximately at |ine No. 20.
Thus, the invention attains an optinum conprom se between a large tine
constant which is. while advant ageous and
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necessary for a picture reproduction w thout horizontal noise, 61?6(}6?%3(6
di sadvantage for a quick regulation after head change-over and between a
smal | tinme constant which is, while advantageous for a quick st abl#%Sat i on
after head change-over. however, of disadvanttage in the picture in view of
hori zontal noise. When applying the invention. the large tinme constant
during the pi Ctur ec£aduty efod Godutrcladed wmdukocﬂﬁﬁérvaigptitﬁ&ﬁuﬁi ng
in advantages with respect to horizontal.noise wifhout there being the
danger of colour flicker appearing at*t aﬁ%pxéer%%?'gl e picture edge.

The invention is based on a circuit according to
the precharacterizing clause of Claim 1.

Like a television receiver, a video recorder has
a so-called ACC (automatic colour control) circuit, in
which the amplitude of the colour carrier scanned from
the tape is controlled to its set value by evaluation of
the amplitude of the colour synchronizing signal. In
playback, two mutually contradicting requirements apply
for the time constant of this control circuit:
1. The comb filter used for the elimination of -
colour crosstalk has a finite filter depth and usually
operates with a delay line for one line in the case of
NTSC or two lines in the case of PAL. A prerequisite for
a good filter effect is that in playback the colour
carrier is passed to the comb filter in an unfalsified
state, i.e. with the phase and amplitude errors caused by
the crosstalk. It follows £from this that the colour
carrier may be corrected during one or two lines only to
such a small extent that no significant impairment of the
crosstalk reduction occurs. If control is too fast, a
horizontally sorted noise occurs in the colour.
2. On the other hand, the control must be fast

REP: ACFHENT SHEET enough to correct the differences in the level of the
- ¢ vt | video heads which have an effect after head switchover,
25 JAN 1997 and also tape-guidance-induced drops in level at the
|- head-drum entry during the field blanking time and the

following overscanning. If control is too slow, colour

flicker occurs at the upper margin of the image.
In the compromise which is needed, item 1 is
usually taken more into account than item 2, because
- with the colour quality reduced due to the
principle of colour recording, additional noise
would have a highly disturbing effect,
- by using paired video heads, the differences in
—3}eyel can be kept relatively small,

SG
iﬁgﬁmﬁﬁ{gﬁ pagéd“ii.gr"ps in level at the entry tq___f_h_.g__ Ee_g.d__dr_-‘um are
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The |nvent|on I S &bhj B&mﬂ@deml aafith reference to the drawing. There is

ghown Fig. 1 |t di agram of a playback circuit for a
v!deo recor der ucted in accordance with the invention.
us

Fig.2 curves g the ope&ation of the circuit accordi ng

to Fig. 1 and
- small if the tape is carefully guided, and

- the ACC in the connected television set further
reduces any differences in level which have not
been corrected.

Recording from one video recorder over to the
other is particularly critical with respect to colour
flicker.

The invention is based on the object of using
simple means to avoid the disadvantages listed and to
bring about the effect that the colour carrier amplitude
is optimally corrected both after the head switchover and
in the field trace period. This object is achieved by the
invention specified in Claim 1. Advantageous develop-
ments of the invention are specified in the subclaims.

In the solution according to the invention, the
slow correction, advantageous for the actual picture, is
thus chosen, i.e. a large time constant in the path of
the control voltage or, in the case of an ACC with
constant current, a small charging current. At the
beginning of the frame or even after the head switchover
pulse, in any event in the time period in which the
electron beam is not visible on the screen due to flyback
or overscanning, a switchover is made to fast correc-
tion, i.e. a small time constant or a large charging
current. .
This advantageously utilizes the fact that at the
beginning of a frame no visible image is recorded for
about 20 lines and consequently any colour flicker and
initial transients remain invisible in any case. This
solution achieves the effect that, after the head change,
when the scanned colour carrier has the phase shift and
drop in amplitude caused by the head change behind it,
[lacuna] undergoes as fast a correction as possible to
its set amplitude, and the amplitude of the colour
carrier already has its set value at the beginning of the
viaible image, at about line No. 20. Thus, the invention
accomplishes an optimum compromise between a large time

bonstant, which although advantageous and necessary for
fmage reproduction without horizontal noise is disadvan-
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Figs.3-5 circuit exanple for the switching-over of the tinme constant

-3 -

~ tageous for fast adjustment after the head change, and

between [sic] a small time constant, which although
advantageous for fast adjustment after the head change is
disadvantageous with regard to horizontal noise in the
picture. If the invention is used, the large time
constant can be increased further during the frame in
comparison “with previous valuea, thereby achieving
advantaga.s with regard to horizontal noise without any
risk of colour flicker at the upper visible margin of the

image. .

The invention is explained below with reference
to the drawing, in which:

Fig. 1 shows a block diagram of a playback circuit
designed according to the invention for a wvideo

. recorder,

Fig. 2 shows curves for explaining the operating
principle of the circuit according to Fig. 1
and _

Fig. 3-5 show an example of a circuit for the switchover
of the time constant.

In Figure 1, the picture carrier BT, frequency-
modulated with the luminance signal and the frequency-
reduced colour carrier Fm, recorded below the frequency
spectrum of the said piéture carrier and also known as a
colour under carrier, are scanned from the magnetic tape
1 by two rotating magnetic heads 2, 3. The picture
carrier BT passes via the high-pass filter 4, having a
cut-off frequency of 1.2 MHz, to the FM demodulator 5,
which supplies the luminance ‘signal Y to the adding stage
6. The colour carrier Fm passes via the band-pass filter
7, having a pass-band at 627 kHz, to the controllable
amplifier 8 and from the output of the latter as a
controlled colour carrier Fmg to the mixing stage 39,
which is also fed a mixing carrier from the oscillator
10. The mixing stage 9 again supplies the colour carrier
F with the original PAL colour carrier frequency of 4.43
MHz to the adding stage 6. Consequently, the composite
colour video signal is available at the output 1ll1. The
colour carrier Fmg at the output of the amplifier 8 is

This Sheet Has Been Replaced THIS SHEET HAS BEEN
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In Fig. | the videq dargie e uincy nodul ated with the | um nance

si gnal and the col qur é%g iﬁﬁﬂﬁéf ecorded bel ow the frequency spectrum
of said video carrifer -knifrequency, also referred to as col our
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subcarrier Frnygadehe Mbeecakonge synpironizdng §69P§H t Rectdi

the rectifier 13 and generates at the control input b of
the amplifier 8 a control voltage Ur, which controls the
amplitude of the colour carrier Fmg to the set value.

Between the ocutput a of the rectifier 13 and the input b
of the amplifier 8 there acts a time-constant element 14,
which has a large time constant of 50 - 70 lines, corre-
sponding to about 4 ms.

The signal is picked up alternately from field to
field from the two video heads 2, 3 by the changeover
switch 15. The changeover switch 15 is activated by the
switching voltage Us respectively at the end of a field.
Us is generated in the control eircuit 16. The latter is
controlled by a rotating head drum, bearing the heads 2,
3, with a head-drum pulse Uk which indicates the respect-
ive angular position of the head drum. The circuit
described thus far is known.

The switching voltage Us from the control circuit
16 also passes to the pulse shaper 17. According to Fig.
2, the latter generates respectively at an edge of the
switching voltage Us, that is to say respectively at the
beginning of a £field, a pulse UT with a duration A of
approximately 25 lines, corresponding to approximately
1.6 ms. This pulse passes to a control input c¢ of the
time-constant element 14 and switches the time-constant
T from the high value Tl, of about 4 ms, effective during
the frame, to a lower value T2, of about 1 ms, during the
time period A. The time period A corresponds approxi-
mately to the time period during which the electron beam
is not visible on the screen due to overscanning. It is
ensured by the reduced time constant T2 that the
amplitude of the controlled colour carrier Fmg already
has its set value again after the phase shift and drop in
amplitude, caused by the head change, at the beginning of
the visible image, that is to say at the end of the time
period A in Fig. 2. As a result, colour disturbances in
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having a large tinme constant o

I NES.

time constant T. The time-constant element 14 includes
a resistor Rl and two capacitors Cl and C2. During the
actual frame, the transistor 20 is turned on by the
voltage UT at the terminal c¢. Cl and C2 lie parallel and
form the said large time constant Tl. During the time
period A, the transistor 20 is turned off by the switch-
ing wvoltage UT. The capacitor C2 is consequently not
active. C1 then forms together with R1 the smaller time
constant T2. Preferably, the switching voltage UT causes

the switching on and off of a capacitor at a terminal of .

an integrated circuit representing the remaining circuit.

Fig. 4 shows a variant of the circuit according
to Fig. 3, in which the switching over of the time
constant, that is to say the switching on and off of the
capacitor C2, takes place by a fielé-_effect transistor
21. At the control electrode c of the latter, the
switching voltage UT is applied, as in Fig. 3. During
the time period A, the FET 21 iz turned off by the
switching voltage UT and, during the remaining time
period, that is to say during the field trace period, it
is turned on, so that C2 is connected in parallel to
achieve the large time constant Cl.

Fig. 5 shows an example of the switching over of
the time constant, in which the charging current il for
the capacitor Cl1 is switched over. Provided in an IC 23
is a constant-current source with the transistor 22 and
the resistors R2 and R3, which supplies a charging
current iL for the capacitor Cl1 for charge reversal
corresponding to the respective control. The value of
the charging current iL is switched over by the switching
voltage UT, in that the resistor R3 is connected in
parallel with the resistor R2 via the switch S1. During
the time period A, the switch S1 is closed by UT, so that
the resistance in the bage circuit is reduced correspon-
dingly. As a result, the value of the charging current
iL is increased, the charge of Cl1 is thus reversed
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corresponding to about 4 ns. is effective bet eWT qf rectifier

13 and the input b of anplifier 8. The signgl | s _picked up ysijng the
change-over switch 15 alternating fromfield tlo fi%BdJAN‘IP thwg vi deo
heads 2.3. The change-over switch 15 is actuatied_in _each casejby. neans of
the switching voltage Us at the end of a field. Us is generated}in the
control circuit 16. This is controlled by a™r L.ng-head cyljnder carrying

the heads 2.3 Qv RNl B820eS¥bhR8C kP i Hhatlbaeid CAhtat®

T2. The switching over of the time constant thus takes
place here not by switching on and off a capacitor within
a filter element, but by switching over the charging
current iL for the filter capacitor Cl, which otherwise
has the same function as in Figs 3 and 4.
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Patent Claims

1. Circuit fof controlling the colour carrier
amplitude in a video recorder, in which during playback
a control voltage (Ur) derived from the amplitude of the
colour synchronizing signal controls the gain o¢f a
colour-carrier amplifier (8) via a time-constant element
(14), characterized in that the time constant (T) is
switched over during a time period (A) at the beginning
of the frame, in which the electron beam is not visible
on the screen due to overscanning, from a large value
(Tl), effective during the visible picture, to a wvalue
(T2) which is smaller by comparison.

2. Circuit according to Claim 1, characterized in
that the time period (A) with the smaller value (T2) of
the time comstant (T) is about 20 lines.

3. Circuit according to Claim 1, characterized in
that the. samall time constant {(T2) during the said time
period (A) is about 1 ms and the large time constant (Tl)
during the remaining frame is about 5 ms.

4. Circuit according to Claim 1, characterized in
that the time constant (T) is controlled by a control
voltage (UT) such that it. rises continuously during the
said time period (Z2) from-the small value (T2) to the
large value (T1l).

5. Circuit according to Claim 1, characterized in
that a filter element with a resistor (Rl1) and a
capacitor (Cl) lies in the path of the control voltage Ur
and a further capacitor (C2) can be switched in parallel
with the capacitor (Cl) by a switch (20, 21, S1).

6. Circuit according to Claim 5, characterized in
that the switch iz formed by a transistor (20) or a
field-effect transistor (21).

7. Circuit according to Claim 1, characterized in
that the switching over of the time constant takes place
by the value of the charging current (iL) for the
capacitor (Cl) of the filter element (Cl, R1l) being
switched over (Fig. 5).

8. Circuit according to Claim 7, characterized in
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The swi tching voltage-Us- from control circui | tijo the pul se
' %ﬁﬁgg\ﬁﬁﬁp§ﬁgﬁat an edge of

former 17. Acc t 0 F| 2, this generates,
t he switching \Aﬂﬂ’ﬂ ﬁ !ﬁ“' | ways at the{sjart of a fielid,{ a pulse UT
with a duratio nes correspohd| n@ 8 gAM®IF 1L 6/ ns. This
pulse is fed to a contro |npu c of the ti onstant el enent| 14 and
switches the tinme constant T fromthe hi th rT-of about 4} ns, which is
effective during the picture, over to a er _val ue T2 of ut 1 ns
during the ti p I 0 the
period duri n i;Ev\,ﬁl ??1’ glen’é?gggrg g ‘igﬂ ?é\%lrrgl I % oq rscannl ng
on the pi ctuBBppéuednbYT Becovebanl - cumewnspan‘pe (22), conta:.ned in

an integrated circuit, and the charging current (iL)

supplied by the constant-current source, for the
capacitor (Cl) arranged [lacuna] externally integrated
circuit can be switched over by a switching voltage (UT)
applied to a control terminal (c) of the integrated
circuit (23) (Fig. 5).
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T2 serves to ensure that the anplitude of the r
Fng, after the phase junp and anplitude break-
change-over, again has its desired value at th
picture. i.e. at the end of the period Ain Fig.2. 2T$1gﬁﬁ$9§ur I hterference
in the formof.colour flicker at the upper visijble™ dge | s avoi ded.
The circuit can be constructed in such a ®ay t hat | nsthAnt during

the tine period Arises fromthe small value cpntinually to |lar val ue.
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A

CIRCUIT FOR CONTROLLING THE COLOUR CARRIER AMPLITUDE
IN A VIDEO RECORDER

Abstract

1. Circuit for controlling the colour carrier amplitude
in a video recorder.

2.1 In a video recorder there acts an ACC (automatic
chroma [sic] control) circuit, which stabilizes the
amplitude of the colour carrier by evaluation of the
amplitude of the colour synchronizing signal. Owing
to the head change, disturbances in the form of
colour flicker may occur in each case at the begin-
ning of the frame at the upper edge of the image.
The object is to eliminate such disturbances in the
form of colour flicker.

2.2 The time constant (T) of the ACC circuit is switched
over to a smaller value (T2) at the beginning of the
frame during the overscanning of the electron beam.

2.3 In particular for a VHS video recorder.

3. Fig. 1.
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Fig.3 shows a circuit for sw tching-over the tfi C t TTetlrre
constant el enent 14 contains a resistor- Rl and pL@E@ﬁ?r% QTC and C2.

During the actual picture the transistor 20 iq qontrolled to hefconductive
by the voltage UT at the terminal c. O and CA lji €2B8nJANMSI] el
said large tine constant T1. During the periodg A, transistor 20%i s bl ocked
by the switching voltage UT. Therefore, the cqdpacitor C2 Is not leffective.
Cl then fornms. together with RlL, the snaller tjine constant..l2

the switching voltage UT connects .and di sconnects a capacitor at a term nal
of an integrated ‘ICi rcuit representing the
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Fig.4 shows a variation to the circuit according“to Fig.3
switching over of the tinme constant, i.e. the c cting an
of capacitor C2 is effected by nmeans of a field'effect tran
switching voltage UT is applied to the gontrol electrode c Df‘ﬁald fleld

g}‘ g gﬁé dt Ly]tﬁzhgt@rvﬁopgﬁllldﬁ ﬂté p"ﬁtudpé_ﬁ‘_th@%h; nﬁnattté;@aég% dang)gtnée utg%i{ge locpder] S :

“the tinme, i.e. during the p| cture scanning, so that C2 is svvitched in
parallel with C1 for achieving the large tine constant q 5 shovvs an
exanpl e f or TBqen@REOBNES Rpsed @0 dLichl acrawdingretthath ll‘ﬁhp%lQ;ftF

A video recorder, like a teleyision receiver, is provided with a so-called ACC
(automatic colour control) circuit in which the amplitude of the colour subcarrier
scanned from the tape is regulated to its desired value by evaluation of the
amplitude of the colour sync signal. On playback, two conflicting demands apply

to the time constant of this control circuit.

1. The comb filter used for eliminating colour crosstalk has a finite filtering
depth and operates usually with a detay line for one line with NTSC or two lines
with PAL. A prerequisite for a good filtering effect is that the colour subcarrier
on playback is fed to the comb filter unalienated, i.e. with the phase and
amplitude errors caused by the crosstalk. The consequence of this is that the
colour subcarrier may be stabilised during one or two lines, only to such a small
extent that no material impairment of the crosstalk attenuation occurs. In case
of a regulation which happens too fast a horizontally sorted noise appears in the

colour.

2. On the other hand, the regulation must be so fast that level differences of
the video heads which become relevant after the head change-over, as well as -
level break-downs, caused by the guiding of the tape, in the head cylinder run-in
during the vertical blanking interval and the following picture overscanning are
stabilised. [f the regulation is too slow then colour flicker appears at the upper

picture edge.

With the necessary compromise, more account is normally taken of point | than

point 2 because

- additional noise would be severely disturbing in view of the colour quality



charging current iL for the capacitor C is swtched over REME]
constant current source wth the transistor 22 and the re$l gt+6fs
is provided which supplies a charging current iL for the ¢a amba{
reverse charging in accordance with the -actual regul ation ﬁf’e
charging current iLis sw tched over by the switching vol{a

WI%% %?ﬂcea t[‘é@ q?ﬁn @@t# }th%![ %Q%IEE?%S()?!WU R2. During t he

t he val ue of the charging current

resistor
period Athe s
i s correspondingly reduced Thus.

circuit

R3 is

’E‘I’

3
or
Bt

he

ILis increased. i.e. C is reverse charged nore quickly. corresponding to
the reduced ti meweodiferehcdcarter kepireintismiy simatidyousing phiretheiddontezadonst ant

happens.

t herefore. not by connecting or

- level break-downs in the head cylinder run-in are small if the tape is

carefully guided, and

- the ACC further reduces level differences which may not be stabilised in

the connected television apparatus.

The copying from one video recorder to another is particularly critical as regards

colour flicker.

From JP-A-55044233 there is known the switching over of the time constant, but

in such a way that during the picture, a smaller time constant is employed.

The object of the invention is to avoid. using simple means, the above-mentioned
disadvantages and to cause the colour subcarrier amplitude o be stabilised in an
optimum way not only after head change-over but alse during picture scanning.
This object is achieved by means of the invention specified in claim 1.
Advantageous further developments of the invention are specified in the

dependent claims.

With the solution according to the invention, theretore, the slower stabilisation
is chosen, which. is more favourable for the actual picture i.e. a large time
constant in the path of the regulating voltage or, in the case of an ACC with
constant current, a smail charging current. At the start of the picture or after the
head change-over pulse, in any case during the period in which the electron beam

is not visible on the picture screen owing to flyback or overscanning, a switch-
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. , }ED] ACKE ]
di sconnecting a capacitor within a filter section but. r #%ACM% 1‘

switching over the charging current iL for the filter capagitor C1l whi ch
ot herwi se has the sane function as in Figs. 3 and 4. 3 0 SEP 1997

3

OVer OCCurs to a quicker stabilisation, i.e. a smaller time~corsam ot HigH

charging current,

Here. the fact that at the start of a picture during approximately 20 lines no
visible picture is written and thus possible colour flicker and transient phenomena
emain invisible anyway is exploited in an advantageous way. This solution
achieves that after head change-over, when the scanned colour subcarrier has
gone through the phase shift caused by the head changs-over and the amplirude
break-down, it is subjected to a stabilising adjustment to its desired amplitude
which adjustment is as fast as possible and the amplitude of the colour subcarrier
has already reached its desired value at the beginning of the visible picture,
approximately at line No.20. Thus, the invention auains an optimum
compromise between a large time constant which is. while advantageous and
necessary for a picture reproduction without horizontal noise, of disadvantage for
a quick regulation after head change-over and between a small time constant
which ts, while advantageous for a quick stabilisation after head change-over.
however, of disadvantage in the picture in view of horizontal noise. When
applying the invention. the large time constant during the picture can even be
increased compared to prior values resulting in advantages with cespect (0
horizontal noise without there being the danger of colour tlicker appearing at the

upper visible picture edge.
The invention is explained below with reference to the drawing. There is shown

Fig.!l a block circuit diagram of a playback circuit for a video recorder

constructed in accordance with the invention.

o
ia
)

curves for illustrating the operation of the circuit according to Fig.

I, and
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dains 1. A circuit for regulating the col our subcan \/IEN ulti h:rllw a
video recorder in which during reproduction a regulatingjvoltage (Ur)
derived fromthe anplitude of the colour sync signal régil ad&SER4997
anplification of a colour subcarrier anpjifier (8) viafajtime constant
el ement (14). characterised in that, during a tinme perijod (A) at the stajt

of the pic ~iqn whi h t WQ fture
screen Fhr?f&fl oyversggljr%ﬁl n%a%(ﬂg Et’oprrrah\eé)g\gwgl e\t(ﬁf/btss sw tched over from a

| arge val ue (Tl) effective during the visible picture to

[n Fig.1 the video carrier BT frequency modulated with the luminance signal and
the colour subcarrier Fm recorded below the frequency spectrum of said video
carrier and lowered in frequency, also referred to as colour under carrier, are
scanned from the magnetic tape | by means of two rotating magnetc heads 2,3.
The video carrier BT is fed via the high pass 4 with a limit frequency of 1.2
MHz to the FM demodulator 5 which supplies the luminance signal Y to the
adding stage 6. The colour subcarrier Fm is fed via the band pass 7 with a pass
range at 627 kHz to the adjusiable amplifier 8 and then, from the output thereof.
as a regulated colour subcarrier Fmg to the mixer stage 9 which is also fed with
a mix carrier from the oscillator 10. The mixer stage 9 again supplies the colour
subcarrier F with the original PAL colour subcarrier frequency of 4.45 MHz to
the adding stage 6. Therefore, the colour composite signal FBAS is available at
the output 11. The colour sync signal is evaluated from the colour subcartier
Fmg at the output of amplifier 8 using the gate 12. Garte 12 is controlled to be
conductive by the pulse BG (burst gate) for the duraton of the colour sync
signal. The colour sync signal is rectitied in the rectifier 13 and generates a
regulating volaage Ur at the regulating input b of amplifier 8 which regulating
voltage regulates the amplitude of the colour subcarrier Fmg <o the desired value.
A time constant element having a large time constant of 50 to 70 lines.
corresponding to about 4 ms, is effective between the output a of rectifier 13 and

the input b of amplifier 8.

The signal is picked up using the change-over switch |5 alternating from field
to field by the two video heads 2.3. The change-over switch 13 is actuated in
each case by means of the switching voltage Us at the end of a field. Us is
generated in the control circuit 6. This is controlled by a rotating head cylinder

carrying the heads 2.3 by means of a head cylinder pulse Uk which indicates the
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a value (T2) smaller than said | arge val ue. 2. A cijfgpft—accordi ng it a
claim1, characterised in that the tinme period (A with L§WW| e -
(T2) of the tinme constant (T) amounts to approximtely 2 i%@ 1A
circuit according to claim 1, charactergsed in that thejjskatb—tirre ‘
constant (T2) during said tinme period (A) is approximtely 1 ns, and the

large respective angular position of the head cylinder. The circuit @escribed so far is

=2

known.

The switching voltage Us from control circuit 16 is also fed to the pulse former
17. According to Fig.2, this generates, in each case at an ¢dge of the swiching
voltage Us, i.e. always at the start of a field, a pulse UT with a duration A of
about 25 lines corresponding to about 1.6 ms. This pulse is fed to a control
input ¢ of the time constant etement [4 and switches the time constant T from the
high value T1 of about 4 ms, which is effective during the picture, over to a
smaller value T2 of about | ms during the time period A. The period A
approximately corresponds to the period during which the electron beam is not
visible owing to overscanning on the picture screen. The reduced time constant
T2 serves to ensure that the amplitude of the regulated colour subcarrier Fmg,
after the phase jump and amplitude break-down caused by the head change-over,
again has its desired value at the start of the visible picture. i.e. at the end of the
period A in Fig.2. Thus colour intecference in the form ot colour tlicker at the

upper visible picture edge is avoided.

The ciccuit can be constructed in such a way that the time constant during the

time period A rises from the small value continually to large value.

~ Fig.3 shows a circuit for switching-over the time constant T. The time constant
element 14 contains a resistor R1 and two capacitors Cl and C2. During the
actual picture the transistor 20 is controlled to be conductive by the voltage UT
at the terminal c. Cl and C2 lie in parallel and form said large time constant
T1. During the period A, transistor 20 is blocked by the switching voltage UT.
Therefore. the capacitor C2 is not effective. Cl then forms. together with Ri,
the smaller time constant T2, Preferably. the switching voltage UT connects and

disconnects a capacitor at a terminal of an {ntegrated circuit representing the



time constant (T 1) during the rest of the picture anpunts to approxinately
4 ns. 4. A circuit according to claiml, characteris
constant (T) is controlled by a control voltage (UT) i
clinbs, during said tine period (A), coptinuously fromthe snall
to the large value (T). : A circuit according to

characteri section with a resistorj (JRl) and a capdciit or
(C1) is ar &ﬁ QCE Bﬁhﬁe pa{l B of the regul ating i

Fig.4 shows a variation to the circuit according to Fig.3 in which the switching
over of the time constant, i.. the connecting and disconnecting of capacitor C2
is effected by means of a field effect transistor 21. The switching voltage UT
is applied to the control electrode ¢ of said field effect transistor, as in Fig.3.
During the time period A, the FET 21 is blocked by the switching volrage UT,
and it is conductive for the rest of the time, i.e. during the picture scanning, so

that C2 is switched in parallel with Cl for achieving the large time constant.

Fig.5 shows an example for the switching-over of the time constant in which the
charging current il for the capacitor C1 is switched over. In an [C 23 a constant
current source with the transistor 22 and the resistors R2 and R3 is provided
which supplies a charging current iL for the capacitor Cl for reverse charging
in accordance with the actual regulation. The value of the charging current il is
switched over by the switching voltage UT in that resistor R3 is swiiched, via
switch St, parallel to resistor R2. During the period A the switch Sl is closed
by UT so that the resistance in the base circuit is correspondingly reduced.
Thus. the value of the charging current iL is increased. i.e. Cl is reverse
charged more quickly. corresponding to the reduced time constant T2. Here. the
switching-over of the time constant happens. therefore. not by connecting or
disconnecting a capacitor within a filter section but. rather. by means of
switching over the charging current {L for the filter capacitor C1 which otherwise

has the same function as in Figs. 3 and 4.



vol tage Ur.
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transi st or

“and a further capacitor (C2) can be swit JREFLACEVENT SHEET

(209 6r & ffeld éffect transigtor (21).

Claims

. A circuit for regulating the colour subcarrier amplitude ina video recorder
in which during reproduction a regulating voltage (Uc) derived from the
amplitude of the colour sync signal regulates the amplification of a colour
subcarrier amplitier (8) via a time constant element (14). characterised in that,
during a time period (A) at the start of the picture in which the electron beam
is not visible on the picture screen through overscanning, the time constant (T)
is switched over from a large value (T1) effective during the visible picture to

a value (T2) smaller than said large value.

2. A circuit according to claim 1, characterised in that the time pertod (A)
with the smaller value (T2) of the time constant (T) amounts to approximately 20

lines.

3. A circuit according to claim 1, characterised i that the small ume
constant (T2) during said time period (A) is approximately 1 ms, and the large

time constant (T1) during the rest of the picture amounts to approximately 4 ms.

4. A circuit according to claim 1, characterised in that the time constant (T)
is controlled by a control voltage (UT) in such a way that it climbs. during said

time period (A), continuously trom the small value (T2) to the large value (T ).

3. A circuit according to claim I, characterised in that a filter section with
a resistor {(R1) and a capacitor {(Cl) is arranged in the path of the regulating
voltage Ur. and a further capacitor {(C2) can be switched in parallel to said

capacitor (C1) by means of a switch (20,21,51).

6. A circuit according to claim 3, characterised in that the switch is formed

by a transistor (20) or a field effect transistor (21).



e TS Afee R eSS T Aada T s AR ARFEesE &

* CL M s *

'8
characterised in
by the val ue of ll ?H nl

filter section (C]s,RIC) ern

3%
o

ent (iL) for the capaci{t &+-+C)of-t-he
ched o

ﬁ,mm’:;;;zri b ner i ng Loflargd e,
g

$S W+

7. A circuit according to claim 1, characterised in that the switching-over of
the time constant is effected by the vatue of the charging current (il) for the

capacitor (C1) of the filter section (Cl, R1) being switched over.

8. A circuit according to claim 7, characterised wn that the charging current
(iL) for the capacitor (C1) is supplied by a constant current source (22) contained
in an integrated circuit and the charging current (iL), supplied by the constant
current source, for the capacitor (C1) arranged externally of the integrated circuit
can be switched over by means of a switching voltage (UT) applied to a control

terminal (c) of the integrated'circuit (23).



8.
current (iL) for the capacitor

(iL),

"Acircuit according to claim?7,
(a)
source (22) contained in an integrated circuit and the
supplied by the constant current source,

characterised in that the charging

I's supplied by a c

for the [ca
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arranged externally of the integrated_qtrcuit can be swt
of a switching voltage (UT) applied to a control termngal{ (c) of the
integrated circuit (23).
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