
COMPLETE SPECIFICATION                   Improvements in or relating to
Television Apparatus       We, RADIO CORPORATION OF AMERICA, a  square wave
output for swiching from inter-     corporation organised under the laws of
the  fering with the output for reactance control.     State of Delaware,
United States ofAmerica,    Further, according to the invention there is
of 30 Rockefeller Plaza, City and State of  provided a television receiver,
having a cir- 45 5  New York, United  States of America, do  cuit for
obtaining a substantially square wave     hereby declare the invention,
for which we  identification signal from a phase detector cir-     pray
that a patent may be granted to us, and  cuit to which periodic colour
synchronizing     the method by which it is to be performed, to  and phase
reference signals are applied, the     be particularly described in and by
the fol-  relative phase of said signals changing from  50 10  lowing
statement: -                           line  to line, including at least
one resistor       This invention relates to a  method and  network,
comprising an output conductor from     apparatus for use in colour
television appa-  the resistor network and a coupling of the out-     ratus
for obtaining an identification signal  put to a reactance control circuit
or device,     for a  PAL (Phase Alternation Line) phase  a further output
conductor for coupling the  55 15  inversion electronic switch and a
control volt-  square wave signal to a switching circuit or     age for a
reactance control device.       device, and means for substantially
preventing       In the accompanying drawings:           the square wave
output from interfering with       FIGURE 1 is a phase diagram illustrating
the reactance control circuit.     the phase position of colour difference
sig-   In the PAL system the phase of the R-Y   60 20  nals and burst in
the PAL system.         signal (previously the I signal) is phase re-
FIGURE 2 illustrates the wave form of versed line by line. In the receiver
it is neces-     the phase detector output with oscillating  sary to
restore the R-Y (or I or other axis     burst obtained in  the invention.
which may  be used) signal to the same phase       FIGURE 3 illustrates a
phase detector in  on each line and to achieve this a phase  65 25
accordance with the invention.            reversing circuit and electronic
switch trig-       FIGURE 4 is a modification of the phase  gered at half
horizontal sweep frequency is     detector of FIGURE 3.
used. It will be appreciated that the switch       According to the
invention there is pro-  must operate in the correct phase relative to
vided a method of obtaining a susbtantially  the transmitted signal and an
identification  70 30  square wave identification signal from a phase
signal is transmitted for this purpose. A colour     detector to which
periodic colour synchroniz-  signal includes a phase reference signal which
ing and phase reference signals are applied,  is included during the
horizontal blanking     said detector serving as part of the circuit period
and is included for the purpose of     of a television receiver the
relative phase of  synchronising the reference voltage generation  75 35
said signals changing from line to line, in  in the receiver which is
required for demodu-     which the detector-output is used both for a
lating the chroma signal.     control voltage for a reactance control
circuit   In the PAL system presently proposed the     or device and as a
control voltage for a switch-  identification signal is introduced at the
trans- 



ing  circuit or device, comprising taking the  mitter by oscillating the
burst phase approxi-  80 40  output from a resistor network in the detec-
mately 45[err]  about -B-Y  axis, as  the     tor circuit and substantially
preventing the  R-Y signal is reversed as shown in FIGURE        2
1,163,753       1. This is referred to as "oscillating or swing   trol B'.
The values of R5 and R6 are typic-  65      ing  burst." The phase of the
burst indicates  ally 330 kilohms each.      the phase of the  (R-Y)
signal.                 The output from the phase detector cir-        It
is common  practice in NTSC (National  cuit at A, A' (FIGURES 3 and 4
respectively) 5  Television System Committee-the American  will be of the
form shown in FIGURE 2 in     authority that established the American
colour which a square wave of half the horizontal 70     television
standards) colour receivers to use  sweep frequency is superimposed on the
nor-     reference generators involving automatic phase  mal d.c. component
(and noise). The reason     control loops. The essential features of such
why the square wave is half the horizontal 10  generators are:
sweep frequency is because-due to the line        (a) An oscillator circuit
(arranged  to oscil- by line alternating phase of the burst (plus  75
late at a frequency close to the required  and minus 45[err] on succeeding
lines)-the out-           sub-carrier frequency in the absence of  put at
point A  is on one line a negative           a control signal).
half cycle of the square wave, and  on the 15   (b) A reactance device
which modifies the  next line a positive half cycle. This therefore
frequency and phase of the above oscil-  completes one. cycle over two
lines and then  80           lator in accordance with a control sig-
repeats  itself. This output can be  used           nal.
directly or after amplification and/or shap-       (c) A phase detection
device which gener-  ing to switch the phase of the (R-Y) signal 20
ates a control signal when. the  phase of  line by line directly or to
synchronise a           the above- oscillator is different from  switching
circuit                          85           that  of  the burst.
Filtering of the control signal to the react-
ance device  can be carried out after  extrac-        A purpose  of  the
invention  is to provide  tion of the identification signal has taken     a
substantially square wave output. from  the  place as in FIGURE 3  It will
be appreci- 2. phase detection  device to  switche the phase  ated- that
the series element R4 and the noise  90     of the  (R-Y) signal
line-by-line directly or  filter elements Cl, R3, C2 should be chosen
to synchronise a switching circuit.       so  that a  large amplitude
square wave is ob-        Referring to FIGURE 3, 10 is the burst  tained at
A and  that the noise bandwidth and     input 11 leads to hue control if
fitted  C3 and  pull performance  are not appreciably  im- 30  C4  are
capacitors each having a typical  value  paired. The reason for this is as
follows: If 95     of  330 pF, connected in series with diodes  the output
is taken from A  (FIGURE  3) and     D1; and D2. These diodes  are
typically ther-  resistor R4  is not included in  the circuit, the
mionic diodes (or semiconductor devices with  filter  components C1, C2,
Rl, R2, R3  will     modified circuit values). 12 represents the  normally
have- a low pass  characteristic cut- 35  reference voltage input, to the
phase detector.  ting off  at about 250c/s, since the square 100     Each
of resistors R1 and  R2 connected across  wave we  wish to  extract has a
fundamental     the diodes has a  value typically of 1 megohm.  component
of 7.8kcs. This is well outside the     Thel output  of the phase detector
is  obtained    passband  of this control  circuit. and the  square     at
point 13 and this  point is  connected to a  wave will be  severely
attenuated  Resistor R4 40  low pass  filter circuit, Cl, R3 and  C2. The
is  therefore added  to  isolate point A from the 105     values  of C1, R3
and C2 are determined by  low pass filter Cl  and C2 and by  choosing
the noise bandwidth required. The square  a suitable high value for
resistor R4  a square     wave output of the  detector is obtained at A .
wave will  be obtained  from point. A  How-     Between  A and  point 14 of
the  low pass filter,  ever, in adding this resistor R4 the AFPC 45  there
is  an  impedance such as  resistor R4  loop reactance  valve control
voltage, which 110     having a  high  value, in this  instance 47
contains d.c. and low a.c. components up  to     kilohms.  The output. of
the  detector is also  approximately  250c/s will   be  attenuated
passed  from point 14 to  reactance control B.  somewhat. The addition of
this resistor there-     The resistor R4    is  important because without
fore  reduces the loop gain; i.e.,   the control 50   it,  the  filter
comprising R1, R2, Cl, R3  and  accuracy of the AFPC (automatic frequency
115 



C2  would remove the square wave (due to  and phase control) loop. In
practice, a com-     the  oscillating burst). The noise bandwidth  promise
is reached and  some reduction  in the     is  determined by the elements
of the filter and  amplitude  in the available square wave is     and is
normally  250  cycles per second. Resis-  acceptable as well  as  some
reduction  in the     tor  R4 serves  to isolate the reactance control
performance of the  AFPC.loop: Some  filter- 120     circuit from the PAL
synchronising circuit   ing (not shown) of the square wave output     This
reduces to some extent the automatic  is . desirable  to  remove residual
sub-carrier     phase control  loop gain.                    frequency  and
high  frequency noise and the       FIGURE 4 is a modification which
obtains  filter  elements must be  chosen to suit the 60  the square wave
output A' but avoids re-  switching   method employed. Such filtering can
125     duction of automatic phase control loop gain. be  acieved by a
simple series R  and shunt     Impedances  such as resistors R5 and R6  C
arrangement having a cut off frequency     have been included to assist in
isolating the  above 7.8kcs and/or a tuned circuit arrange-     output A
from the output to reactance con-  ment tuned to 7.8kcs.
1,163,753        Another method of extracting the square  device and  as a
control voltage for a  switch     wave is by providing two output points A'
ing circuit or device, comprising taking the  65     and B' (FIGURE 4)
isolated from each other  output from a resistor network in the detec-
by the resistor networks R1,. R2 and R5, R6  tor circuit and substantially
preventing the  5  thus permitting the filtered control voltage  square
wave output for switching from  inter-     to be extracted from  B' while
the square  fering with the output for reactance controL.     wave can be
taken from A', each circuit hav-    2. A television receiver having a
circuit for 70     ing little influence on the other.           obtaining a
substantially square wave identi       This also permits R5, R6 or other
suitable  fication signal from a phase detector circuit 10  arrangements
such as inductors to have values  to which periodic color synchronizing and
to suit the higher frequencies involved in  phase reference signals are
applied, the rela-     the switching waveform and provides a sub-  tive
phase of said signals changing from line  75     stantially square waveform
at this point A'.  to line, including at least one resistor net-     Some
filtering and/or a high pass filter to  work, comprising an output
conductor from 15  remove d.c., as  by the insertion of capacitor  the
resistor network and a coupling of the     C in series with point A' in
FIGURE 4,  output to a reactance control circuit or device,     may be
incorporated to suit the  following  a further output conductor for
coupling the  80     switching circuits, i.e., to prevent the d.c.  square
wave signal to a switching circuit or     from affecting the operation of
the following  device, and means for substantially preventing 20  circuits.
the square wave output from interfering with       The rise time of the
square wave will be  the reactance control circuit.     dependent on the
input capacity of the switch-    3. A  circuit as claimed in Claim  2, in
85     ing network together with the values of R5,  which the further
output conductor for the     R6, FIGURE 4, or R1, R2, FIGURE 3.
square wave signal is tapped from the output 25    The values for C1, C2,
C3 will be differ-  conductor between the resistor network and     ent for
FIGURES 3 and 4 due to the presence  the reactance control circuit and the
means     of R4 (FIGURE 3) which modifies the over-  preventing
interference is positioned between  90     all time constant.
the tap and the reactance control circuit.       It will be appreciated
that a square wave    4. A circuit as claimed in Claim 2 or 3 30  output
due to the oscillating burst.can also  in which the means for preventing
interfer-     be obtained from the quadrature phase detec-  ence is a
resistor.     tor used for colour killing on monochrome    5. A circuit as
claimed in Claim 2 in which  95     reception provided the detector axis is
not  a second resistor network is provided in the     exactly at right
angles to that of the burst  detector circuit, the output to the reactance
35  signal. (A  condition normally obtaining in  control circuit is
connected to one of the net-     practice.) This output will of course be
smaller  works and the square wave output conductor     than that
obtainable from  the normal loop  is connected to the other of the
networks.   100     detector.                                       6. A
circuit as claimed in Claim  5, in       The switch fed from point A or A'
(FIG-  which the means for preventing interference 



40  URES 3 and 4) may be composed of two  comprises the resistors  in both
resistor net-     diodes arranged back to back through induc-  works.
tors and fed with two inputs, one input of    7. A color television
receiver for receiving 105     which is a wave-shaped version of the square
a signal including a color synchronizing com-     wave having sharp leading
and trailing edges  ponent having a first reference phase on odd 45  such
as may be obtained from a synchronized  lines and another reference phase
on even     multivibrator, and the other input of which  lines, and
employing a phase detector cir-     is an cutput of the reference
oscillator. The  cuit, a circuit including at least one resistor 110
two diodes in the switch respectively respond  network for obtaining a
substantially square     to the alternate half cycles of the square  wave
identification signal from  said phase 50  wave input to produce
alternately a phase  detector circuit, comprising an output con-
inverted version of the reference input and  ductor from the resistor
network and a coup-     a non-phase inverted version of the reference  ling
of the output conductor to a reactance 115     input.
control circuit, a further output conductor for
the square wave signal, and circuit means
coupled to said phase detector circuit for pre-        WHAT WE CLAIM  IS: -
venting the square wave output from interfer- 55    1. A method of
obtaining a substantially  ing with the reactance control circuit.    120
square wave identification signal from a phase    8. A  method of obtaining
substantially     detector to which periodic color synchroniz-  square wave
identification signal from a phase     ing and phase reference signals are
applied,  detector to which periodic color synchronizing     said detector
serving as part of the circuit of  and phase reference signals are applied
sub- 60  a television receiver the relative phase of said  stantially as
herein described.      125     signals changing from line to line, in which
9. A circuit for obtaining a substantially     the detector-output is used
both for a con-  square wave identification signal from a phase     trol
voltage for a reactance control circuit or  detector substantially as
herein described with
1,163,753                                          3        Another method
of extracting the square  device and  as. a control voltage for a switch
wave is  by providing two output  points A'  ing circuit or device,
comprising taking  the  65     and B' (FIGURE 4) isolated from each other
output from a resistor network in the detec-     by the resistor  networks
R1,. R2 and R5, R6  tor circuit and substantially preventing the 5  thus
permitting the filtered control voltage  square wave output for switching
from inter-     to be extracted from  B' while the square  fering with the
output for reactance control     wave can be taken. from A ',. each circuit
hav-    2. A television receiver having a circuit for 70     ing little
influence on the other.         obtaining, a substantially square  wave
identi-       This also permits  R5,. R6  or other suitable   fication.
signal  from a phase detector circuit 10  arrangements such as inductors to
have values  to which periodic color synchronizing and     to suit the
higher frequencies involved in  phase reference signals are applied, the
rela-     the switching waveform and provides a sub-  tive phase of said
signals changing from line  75     stantially square waveform  at this
point A'.  to line, including at least one resistor net-     Some filtering
and/or a high pass filter to  work, comprising an output conductor from 15
remove d.c., as by the insertion of capacitor  the resistor network and a
coupling of the     C in series with point A' in  FIGURE 4, output to a
reactance control circuit or device,     may be incorporated to suit the
following  a further output conductor for coupling the  80     switching
circuits, i.e., to prevent the d.c.  square wave signal to a switching
circuit or     from affecting the operation of the following  device, and
means for substantially preventing 20  circuits.
the square wave output from interfering with       The rise time of the
square wave will be  the reactance control circuit.     dependent on the
input capacity of the switch-    3. A circuit as claimed in Claim  2, in
85     ing network together with the values of R5, which the further output
conductor for the     R6, FIGURE 4, or R1, R2, FIGURE 3.        square wave
signal is tapped from the output 25    The values for C1, C2, C3 will be
differ-  conductor between the resistor network and     ent for FIGURES 3
and 4 due to the presence  the reactance control circuit and the means
of R4 (FIGURE 3) which modifies the over-  preventing interference is
positioned between  90     all time constant.
the tap and the reactance control circuit. 



It will be appreciated that a square wave    4. A circuit as claimed in
Claim 2 or 3 30  output due to the oscillating burst can also  in which the
means for preventing interfer-     be obtained from the quadrature phase
detec-  ence is a resistor.     tor used for colour killing on monochrome
5. A circuit as claimed in Claim 2 in which  95     reception provided the
detector axis is not  a second resistor network is provided in the
exactly at right angles to that of the burst  detector circuit, the output
to the reactance 35  signal. (A  condition normally obtaining in  control
circuit is connected to one of the net-     practice.) This output will of
course be smaller  works and the square wave output conductor     than that
obtainable from  the normal loop  is connected to the other of the
networks.   100     detector.                                       6. A
circuit as claimed in Claim  5, in       The switch fed from point A or A'
(FIG-  which the means for preventing interference 40  URES 3 and 4) may be
composed of two  comprises the resistors  in both resistor net-     diodes
arranged back to back through induc-  works.     tors and fed with two
inputs, one input of    7. A color television receiver for receiving 105
which is a wave-shaped version of the square  a signal including a  color
synchronizing com-     wave having sharp leading and trailing edges  ponent
having a first reference phase on odd 45  such as may be obtained from a
synchronized  lines and another reference phase on even     multivibrator,
and the other input of which  lines, and employing a phase detector cir-
is an output of the reference oscillator. The  cuit, a circuit including at
least one resistor 110     two diodes in the switch respectively respond
network for obtaining a substantially square     to the alternate half
cycles of the square  wave identification signal from  said phase 50  wave
input to produce alternately a phase  detector circuit, comprising an
output con-     inverted version of the reference input and  ductor from
the resistor network and a coup-     a non-phase inverted version of the
reference  ling of the output conductor to a reactance 115     input.
control circuit, a further output conductor for
the square wave signal, and circuit means
coupled to said phase detector circuit for pre-       WHAT WE CLAIM  IS: -
venting the square wave output from interfer- 55    1. A method of
obtaining a substantially  ing with the reactance control circuit.  120
square wave identification signal from a phase    8. A  method of obtaining
substantially     detector to which periodic color synchroniz-  square wave
identification signal from a phase     ing and phase reference signals are
applied,  detector to which periodic color synchronizing     said detector
serving as part of the circuit of  and phase reference signals are applied
sub- 60  a television receiver the relative phase of said  stantially as
herein described.    125     signals changing from line to line, in which
9. A circuit for obtaining a substantially     the detector-output is used
both for a con-  square wave identification signal from a phase     trol
voltage for a reactance control circuit or  detector substantially as
herein described with           4
1,163,753        reference to FIGURE 3 or 4 of the accom-  ence to FIGURES
3 and 4 of the accompany-       panying drawings.
ing drawings.         10. A circuit for obtaining a substantially
For the Applicants:       square wave identification signal from a phase
MATTHEWS, HADDAN & CO.,   5  detector circuit in a television receiver con-
Chartered Patent Agents,       structed, arranged and adapted to operate
31-32, Bedford Street, Strand,       substantially as herein described with
refer-          London, W.C.2. Printed for Her Majesty's Stationery Office
by the Courier Press, Leamington Spa, 1969. Published by the Patent Office,
25, Southampton Buildings, London, W.C.2, from which copies may be
obtained.    


