
1,066,798                      107 is of 50 ohms so as to match the im-
case it is the delayed signal from which  pedance of a particular form of
the delay line   signals having a phase difference of 180[err]
5. If desired the transformer 110 may be         are derived.  The
adjustable delay line 135 is      replaced by a phase splitting amplifier
valve    provided to enable adjustment of the phase  5  having equal anode
and cathode load resis-       of the sub-carrier so as to ensure that the
tances. Alternatively a further cathode follower total delay provide by the
lines 5 and 135         may be provided between the secondary wind-
togather is accurately equal to one line period      ing 111 and the delay
line 5 so as to provide    The cathode load resistance 138 of the phase
the required match to the line. Preferably the    10  winding 111 is
bifilar wound in a uniform        splitting amplifier valve 132 is adjusted
so                         that the amplitudes of the signals applied to
manner so as to ensure that signals applied      the opposite ends of the
resistance chains are      to the resistance of 113 and 116 are equal.
equal. The arrangement of Figure 12 has a                    The signals
applied at the other ends of the     further advantage in that any signal
from the    resistance chains to resistances 115 and 118,    cathode of
valve 132 reaching the secon-                   are equal because they are
derived from a        dary winding 111 via the resistance chains is common
conductor 119.  If desired the resis-     self-cancelling so that no signal
which might   tance chains may include reactive componenets,   interfere
with the operation of the of the circuit            for example, suitable
capacitors may be pro-     appears in the winding 109.     vided to
maintain the voltage division pro-        The phase shifting circuit 7 of
Figure 3 is             vided by the resistance chain and to com-
provided for the fine adjustment of the phase        pensate for
capacitance in the following cir-        cuits.  If desired the
potentiometer 120 may     of signals passed to the adders 8 and 13. be
omitted, the amplitude adjustment being       The phase shifting circuit is
an all pass filter                            achieved by adjustment of
tappings 122 and       and must be capable of shifting the phase of    123.
the chrominance signal equally over the whole        Figure 12 shows an
arrangement alterna-        bandwidth of the signal for up to 90[err] or
possibly more.  One example of such a phase     tive to that of Figure 10
and componenets        shifting circuit is shown in Figure 13 and of Figure
12 having the same functions as        comprises an all-pass 207 having
termi-                   those of Figure 10 have the same reference
nating resistors 208 and 209 and is bridged 



101 is connected to the grid of the amplifier    by a potentiometer 210
having a wiper 211     valve 130, in the anode of which is provided     The
output of the delay line 5 is connected       a filter 131 tuned to the
frequency of the      to the input of the filter and the shifted signal
is derived from the wiper 211 and is applied           sub-carrier used in
deriving the chrominance   to the adding circuits 126 and 127.
signal.  The filter 131 is connected to the control grid of a phase
splitting amplifier 132  In Figure 14 there is demonstrated the having
equal anode and cathode load resis-           effect of adjustment of the
wiper 211 of the                                tances.  The cathodes of
the valve 132 is con-       potentiometer 210, where A represents the
nected by means of conductor 33 to resis-            chrominance imput to
the shifting circuit and                   jB represents the output of the
filter 207 tances 113 and 11.  The anode of the valve     which has now
ungergone a phase shift of              132 is connected via the capacitor
134 to the  90[err].  As the wiper 211 is adjusted from one
input of an adjustable delay line 135 which    end of the potentiometer 8
to ther or so        has a tapping 136. The delai line 135 is
terminated so as to avoid undesired reflec-    the output varies as
represented by the arrows               tions.  The tapping 1356 is
connected to the   F[err], F[err]...F[err].  It will be seen that the
amplitude of the output varies slightly with    control grid of cathode
follower amplifier 104, the adjustment of the wiper 211 and, if
to the cathode of which is connected the delay   desired, additional
components can be pro-  line 5.  The output of the delay line is
vided to stabilize the output amplitude.  From       connected to the
primary winding 109 of          Figure 14 is can be seen that the arrange-
transformer 110.  The ends of the push-pull      ment of Figure 12 [err]
secondary winding [err]                          [err]         6
1,066,798       centre position of the potentiometer 210 the  vision
receiver, for demodulating a chromin-      phase shift is 90[err] and the
amplitude of the  ance signal formed by quadrature-amplitude      output
signal is substantially equal to that of  modulation of a carrier wave by
two colour 



the input signal.                             dependent signals, one of the
modulation axes  5     Figure 16 shows the four vector fields for  being
changed by 180[err] for alternate line  70      the sub-carrier signal.
With the arrangement  periods of the video signal, the circuit includ-
of Figure 13 the chrominance signal can be  ing a supersonic delay line
arranged to delay      shifted to anywhere within the quadrant I  the
chrominance signal for one line period      or by means of a 180[err] phase
shift within  and means for producing by combination of  10  the quadrants
I, III. With the arrangement of  delayed and undelayed signals or signals
de-  75      Figure 15 a phase shift over two quadrants  rived therefrom
two different combinations      such as I and II is possible. -Four filters
each  each representing colour dependent signals the      providing a shift
of 90[err] may be connected in  elements of which represent the average of
series, a potentiometer such as 210 being  corresponding elements of two
consecutive line  15  provided with three quadrant tappings which  periods.
80      are connected to the junctions of the filters   2. A  demodulating
circuit according to      in the same manner as in Figure 15 so that  Claim
1 in which for the production of said      a phase shift of 360 may be
achieved.        colour dependent signals respective demodu-        As
stated above the all-pass filters 207 and  lators are provided to which are
applied local  20  2071 must be arranged so that they effect a
oscillations of the frequency of said carrier  85      constant phase shift
for the sub-carrier fre-  wave and of phases corresponding to the
quency and the sidebands of the chrominance  modulation axes at the
transmitter.      signal. The phase shifting circuit 7 does    3. A
demodulating circuit according to      not necessarily have to be connected
in series  Claim  1 or 2 comprising two demodulators  25  with the delay
line 5 but may be connected  for the undelayed chrominance signal respec-
90      in any of the other paths to the adders 8  tively responsive to
said local oscillations to      and 13 (or 126 and 127). For example, phase
obtain  the colour dependent signals two      shifts may be included
between the block 128  further demodulators for the delayed chromin-
and the adder 126 of Figure 13 and in the  ance signals respectively
responsive to said  30  conductor 203.                                local
oscillations to obtain the colour depen-  95        In Figure 17 the input
and output signals  dent signals, and means for combining similar      of
the filter 207 are separately derived from   colour dependent signals from
said demodu-      the potentiometers 216 and 217 and applied  lators to
produce said two different combina-      via the respective transistor
amplifiers 218  tions. 35  and 219 to the output point 215. The tran-    4.
A  demodulating circuit according to  100      sistors 218 and 219 have a
common collector  Claim 1 or 2 in which the delayed and un-      load 220.
In this example the potentiometers  delayed chrominance signals are
combined      216 and 217 may be so adjusted as to  prior to demodulation
in each of two com-      provide a constant amplitude output signal  bining
means to produce two distinct com-  40  as the phase is adjusted.
bined signals the elements of amplitude modu- 105 



In Figure 18 the arrangement shown is  lation of each of which represent
the average      similar to that of Figure 15 except that the  of
corresponding elements of two successive      output signal is derived by
means of a trans-  line periods of a colour signal and which      former
221, the primary winding of which  are then separately demodulated, whereby
the 45  is connected between the junction of the filters  need for the use
of synchronous demodulators 110      207 and 207[err] and the wiper 211. In
this  is avoided.      circuit arrangement a range of 180[err]  of    5. A
demodulating circuit, for a colour      adjustment is possible. The
operation of the  television receiver, for demodulating a chrom-
arrangement of Figure 18 is described with  inance signal formed by
quadrature-amplitude  50  reference to Figure 19 which the input signal
modulation of a carrier wave by two colour 115      of the filter 207 is
shown as +U[err] and the  dependent signals, one of the modulation axes
output signal of the 207[err] as shown is -U[err].  being changed by
180[err] for alternate line      The voltage at the junction of filters 207
and  periods of the video signal, the circuit includ-      207[err] is
represented by U[err]. As the wiper 211  ing means for providing
simultaneously the 55  scans the potentiometer 210 so a variable pro-
chrominance signals received during two con- 120      portion of the
voltage U[err] is added to the  secutive line periods, means for adding
said      voltage U[err] to form the output signal.       two simultaneous
chrominance signals with        Although the invention has been described
such relative phase and amplitude as to      with reference to specific
embodiments it will  produce a first combined signal of which the 60  be
appreciable that it is not in any wise  amplitude modulation represents
substantially  125      limited to these embodiments and many other  only
one of said colour dependent signals      arrangements using the invention
will be  the elements of which represent the average      evident to those
skilled in the art.        of corresponding elements of two consecutive
WHAT WE CLAIM  IS:-                        line periods and means for
subtracting one 65    1. A demodulating circuit, for a colour tele-  of
said simultaneous chrominance signals from  130                      6
1,066,798                      centre position of the potentiometer 210 the
vision receiver, for demodulating a chromin-                     phase
shift is. 90 and the amplitude of the  ance signal formed by
quadrature-amplitude                     output signal is substantially
equal to that of  modulation of a carrier wave by two colour 



the input signal                            dependent signals, one of the
modulation axes                 5   Figure 16 shows the four vector fields
for  being changed by  180[err] for alternate line  70            5
the sub-carrier signal. With the arrangement  periods of the video signal,
the circuit includ-                     of Figure 13 the chrominance signal
can be  ing a supersonic delay line arranged to delay
shifted to anywhere within the quadrant I  the chrominance signal for one
line period                     or by means of a 180 phase shift within
and means for producing by combination of                 10  the quadrants
I, III.  With the arrangement of  delayed and undelayed signals or signals
de-  75                     Figure 15 a phase shift over two quadrants
rived therefrom  two different combinations                     such as I
and II is possible. Four filters each  each representing colour dependent
signals the                     providing a shift of 90 may be connected in
elements of which represent the average of                     series, a
potentiometer such as 210 being  corresponding elements of two consecutive
line               15  provided with three quadrant tappings which
periods.                                    80         15
are connected to the junctions of the filters    2. A  demodulating circuit
according to                     in the same manner as in Figure 15 so that
Claim  1 in which for the production of said   a phase shift of 360 may be
achieved.       colour dependent signals respective demodu-
As stated above the all-pass filters 207 and  lators are provided to which
are applied local               20 207[err] must be arranged so that they
effect a  oscillations of the frequency of said carrier  85  20
constant phase shift for the sub-carrier  fre-  wave and of phases
corresponding to the                  quency and the sidebands of the
chrominance  modulation axes at the transmitter.                    signal.
The phase shifting circuit 7 does    3. A  demodulating circuit according
to                not necessarily have to be connected in series  Claim 1
or 2 comprising two demodulators                     with the delay line 5
but may be connected  for the undelayed chrominance signal respec-  90
25                     in any of the paths to the adders 8  tively
responsive to said local oscillations to                   and 13 (or 126
and 127). For example, phase  obtain  the colour dependent signals two
shifts may- be included between the block:128  further demodulators for the
delayed chromin-                     and the adder 126 of Figure 13 and in
the  ance signals respectively responsive to said                 30
conductor 203.                               local oscillations to obtain
the colour depen-  95     30                       In Figure 17 the input
and output signals  dent signals, and means for combining similar
of the filter 207 are separately derived from   colour dependent signals
from  said demodu- the potentiometers 216  and 217 and applied  lators to
produce said two different combina-                     via the respective
transistor amplifiers 218  tions.                35  and 219 to the output
point 215. The tran-    4. A  demodulating circuit according to  100
35                     sistors 218 and 219 have a common collector  Claim
1 or 2 in which the delayed and un-                     load 220. In this
example the potentiometers  delayed chrominance signals are combined
216 and 217 may be so adjusted. as to  prior to demodulation in each of two
com-                     provide a constant amplitude output signal  bining
means to produce two distinct com-                 40  as the phase is
adjusted.                    bined signals the elements of amplitude modu-
105      40 



In Figure 18 the arrangement shown is  lation of each of which represent
the average                    similar to that of Figure 15 except that the
of corresponding elements of two successive                    output
signal is derived by means of a trans-  line periods of a colour signal and
which                    former 221, the primary winding of which  are then
separately demodulated, whereby the                45  is connected
between the junction of the filters  need for the use of synchronous
demodulators  110    45                     207 and 207[err] and the wiper
211. In this  is avoided.                     circuit arrangement a range
of 180[err]  of    5. A  demodulating circuit, for a colour
adjustment as possible. The operation of the  television receiver, for
demodulating a chrom-                     arrangement of Figure 18 is
described with  inance signal formed by quadrature-amplitude
50 reference to Figure 19 which the input signal  modulation of a carrier
wave by two colour  115       50                 of the filter 207 is shown
as +U[err] and the  dependent signals, one of the modulation axes
output signal of the 207[err] as shown is -U[err].  being changed by
180[err] for alternate line                     The voltage at the junction
of filters 207 and  periods of the video signal, the circuit includ-
207[err] is represented by U[err].  As the wiper 211  ing means for
providing simultaneously the                 55  scans the potentiometer
210 so a variable pro-  chrominance signals received during two con-  120
55                     portion of the voltage U[err] is added to' the
secutive line periods, means for adding said                     voltage
U[err] to form the output signal.  two simultaneous chrominance signals
with                       Although the invention has been described  such
relative  phase and  amplitude as to                    with reference to
specific embodiments it will  produce a first combined signal of which the
60  be appreciable that it is not in any wise  amplitude modulation
represents substantially  125       60 limited to these embodiments and
many other  only one of said colour dependent signals arrangements using
the invention  will be  the elements of which represent the average
evident to those skilled in the art.         of corresponding elements of
two consecutive                        WHAT WE CLAIM  IS :-
line periods, and means for subtracting one                 65   1. A
demodulating circuit, for a colour tele-  of said simultaneous chrominance
signals from   130               1,066,798
7        the other with such relative phase and am-     13. A  demodulating
circuit according to       plitude as to produce a second combined  any of
the preceding Claims 1 to 12 wherein  65 



signal of which the amplitude modulation re- said means for providing the
simultaneous                presents the other of said colour dependent
chrominance signals comprises delay means 70         5   signals the
elements of which represent the  for providing a delay of substantially a
line                average of corresponding elements of two  period, and a
phase adjusting circuit for effect-            consecutive line periods,
and means for de-  ing fine adjustment to said delay.          70
modulating the two combined signals so pro-  14. A  demodulating circuit
according to           duced.                                       Claim
13 wherein 'said phase adjusting circuit 75         10    6. A
demodulating circuit according to  comprises an all-pass phase shifting
filter and                Claim  5 in which said demodulating means  means
for adding adjustable proportions of the                comprise amplitude
demodulators to which  input and output signals of said all pass  75
are applied local oscillations of the frequency  filter.                of
said carrier wave and of phase corres-      15. A  demodulating circuit
according to 80           15 ponding to the respective modulation axes at
Claim  14 wherein  a potentiometer having                the transmitter.
an adjustable tapping is connected from  the                7.  A
demodulating circuit according to  output tt the input of said all-pass
filter  80              Claim  6. including means for reversing the  and
said phase shifted signal is derived from                phase of the local
oscillation applied to one  said tapping. 85          of said demodulators
after every line period   16. A  demodulating circuit according to
of the video signal to take account of the  Claim 14 wherein said phase
adjusting circuit                180 changes of one of the oscillation axes
comprises a plurality of all-pass phase shifting  85                at the
transmitter.                          filters connected in series, and a
potentio-                   8. A  demodulating circuit according to  meter
having an adjustable tapping connected '90             Claim  6 or 7
wherein said local oscillations from  the output of the last to the input
of                 are added to the chrominance signals in said  the first
of  said plurality of filters, inter-                 adding means and said
subtracting means.    mediate points of said potentiometer being  90
9. A demodulating circuit according to any  connected to the junctions of
said phase shift-                 of Claims 5 to 8 wherein said subtracting
ing filters, and said phase shifted signal being 95        30 means
comprises means for producing a 180   derived from  said tapping.
phase shift in one of said simultaneous chrom- 17. A  demodulating circuit
according to        inance signals and means for adding said phase  Claim
14 wherein said phase adjusting circuit  95                shifted signal
and the other of said simultan-  comprises two all-pass phase shifting
filters                eous chrominance signals.             in series, and
a potentiometer having an ad- 100        35    10. A  demodulating circuit
according to  justable tapping connected from  the output
Claim  9 wherein both said adding means  of the second filter to the input
of the first                 comprise resistive networks, one of said
simul-  filter, said phase shifted signal being derived  100
taneous chrominance signals being applied to  from between the junction of
said two filters                 first ends of said networks in opposite
phase  and said tapping. 



105        40  by means of a push-pull circuit and the other        18. A
demodulating circuit according to                 of said simultaneous
chrominance signals being   Claim 14 wherein there are provided separate
applied to second ends of said networks in potentiometers both having
adjustable tappings  105                 the same phase, said first and
second combined  for the input and output of said filter means,
signals being derived from intermediate points  and means for adding the
signals on said 110        45 of the respective networks.          tappings
to provide said phase shifted signal.                   11. A  demodulating
circuit according to     19. A  demodulating circuit according to
Claim  10 wherein a transformer is connected  any of Claims 14 to 17
wherein said phase  110                 in the path for applying to said
networks  adjusting circuit comprises means for keeping
that one of the two chrominance signals which  the amplitude of the phase
shifted signal 15       50   has undergone relative delay to render it
substantially constant during phase adjustment.                simultaneous
with the other chrominance sig-   20. A receiver according to any of Claims
nal, the ratio of said transformer being such   14 to 19 wherein said phase
adjusting circuit  115                that the output thereof has a greater
ampli-  is connected in series with said delay means.                tude
than that of the chrominance signals    21. A demodulating circuit
substantially as  120       55  applied  directly to said networks, and a
herein described with reference to any one of                 potentiometer
is provided to attenuate the Figures 2, 3, 9, 12, 13, 15, 17 and 18 of
output of said transformer before application  the accompanying drawings.
120                 to said networks.                       22. A colour
television receiver incorporat-                   12. A demodulating
circuit according to  ing a demodulating circuit for the chrominance  125
60  any of the Claims 5 to  in which said  signal, according to any
preceding claim.                 means for providing simultaneously the
chrom-                 inance signals received during two consecutive
A. B. LOGAN,               line periods includes a supersonic delay line.
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