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tion. The particular adverse effect of heavy audio loading on raster width
is a condition whereby the The invention relates to a circuit In a
television ap-  width of the raster cyclically and perceptibly varies at
paratus for controlling raster width distortion due to  a frequency related
to the audio signal. The condition dynamic audio loading.
5   tends to manifest itself at frequencies in the range of The raster of a
television picture will not have  approximately 1 Hz to 30 Hz. Efforts have
been made straight edges if deflection Is not uniform atthe edges  to
control the effect of audio loading on raster width of the raster.
Pincushion distortion is a problem with  by controlling the primary power
source for the re- large-screen picture tubes. If the faceplate is almost
ceiver or television apparatus. The solution may be flat, the distance from
the point of deflection to the   10  effective under some circumstances,
but is undesir- corners of the screen is longer than to the center. The
able in so far as the voltage level of the power source electron beam is
deflected more than at the center,  is thereby unnecessarily raised for
other loads in the resulting In a raster with the scanning lines bowed in-
receiver. wardly and the corners stretched outwardly. Pincush-   The patent
publication US - A- 4 298 829 disclo- ion distortion is often more severe
with wide-angle  15  ses a power supply associated to a deflection gener-
picture tubes of 90 degrees or more. Pincushion dis-  ator with a simple
raster size compensation due to tortion In monochrome picture tubes may be
correct-  load current variations caused in particular by an au- ed by
permanent magnets mounted on the yoke        dio load. housing; however,
pincushion magnets can not be        The patent publication US - A- 4 129
806 disclo- used with color picture tubes, because the magnets  20  see a
pincushion distortion correction circuit addition- would affect the three
beams by different amounts,  ally used to compensate the general load
dependent causing problems with color purity and convergence.  raster size
variations (e.g. audio load). Accordingly, dynamic pincushion correction is
used     It Is an aspect of the invention to control raster with color
picture tubes.                          width distortion resulting from
dynamic audio loading Pincushion correction signals may be applied to  25
by modulating the side pincushion correction circuit of the scanning coils
of a deflection yoke. Horizontal  a television apparatus. It is a further
aspect of the in- scanning coils are driven by a side pincushion correc-
vention to monitoraudio loading and to develop an au- tion current to
straighten the sides of the raster. Vert-  dio load control signal for
modulating the correction ical scanning coils may be driven by a top to
bottom  current produced by the side pincushion correction pincushion
correction current to straighten the top   30  circuit The power supply
source for the audio circuit and bottom of the raster. In order to correct
horizontal  may be monitored directly and a control signal pro- pincushion
distortion, also referred to as side or East-  portional to the voltage may
be developed. Reduc- West pincushion distortion, the sides of the raster
tions in the voltage level of the power supply for the must be pushed out
at the center. More horizontal  audio load is a reliable indication of a
detrimental load scanning current Is needed for the horizontal lines  35
factor which must be corrected In order to prevent dis- produced midway
between the top and bottom of the  tortion of rasterwidth. raster. Side
pincushion correction may be achieved     Diode modulators are known for
controlling side by modulating horizontal deflection current at the
pincushion correction. Such diode modulators often vertical scanning rate
(60 Hz In NTSC systems). The  include a control circuit which has a
differential am- resulting vertical modulation is a parabolic waveform,  40
plifying input stage having inverting and noninverting which stretches the
width of the horizontal lines in the  inputs. Such a control circuit may
generate a modu- middle of the vertical scan but not at the top and bot-
lation sink current having a controllable average val- tom.
ue which sets a voltage level in an energy storage de- Raster size will
vary with certain loading condi-  vice. The voltage level controls the
diode modulator. tions, for example, beam current loading. Beam cur-  45
Areference voltage may be applied toone input of the rent loading is a
function of brightness, the need for  differential amplifier inputstage.A
negative feedback illuminating a bright picture tending to load the power
current having a DC or average value that Is propor- supply and result in
an improper rasterwidth. Circuits  tional to the voltage level in the
energy storage de- have been developed for controlling raster width by
vice, during any given horizontal period, may be fed monitoring beam
current and developing a feedback   50  to the other input of the
differential amplifier input signal for modulating a side or East-West
pincushion  stage. correction circuit                                    In
accordance with an aspect of the invention, an Another loading factor which
can be very disrup-  audio loading control signal enables regulation of
ras- tive of proper rasterwidth maintenance is dynamic au-  ter width
during variations in dynamic audio loading. dio loading. Dynamic audio
loading may be particular-  55  A voltage signal which is related to audio
loading may ly troublesome in those television apparatus having  be
combined with or otherwise coupled to the refer- enhanced sound systems
such as stereo television   ence voltage in order for the control circuit
to further receivers, which require more power for audio opera-  compensate
for raster width distortion under signifi- 2 
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conditions. The coupling may be  plained hereinafter. A primary winding W1
of a fly- achieved by algebraically summing the voltages. It  back
transformer T1 is coupled between the input may also be desirable under
certain circumstances to  supply voltage B+ and the collector electrode of
tran- couple the voltage signal related to audio loading to  sistor Q1. A
horizontal deflection winding [err] a linear- the side pincushion waveform
feedback signal, al-   5   ity inductor LUN, a primary winding T2a of a
transfor- though it may be necessaryto provide an inverted au-  mer T2 of
an East-West pincushion distortion correc- dio load control voltage signal.
tion circuit 30 and a trace capacitor C1 form a series In accordance with
another aspect of the inven-  arrangement coupled between the collector of
tran- tion, an audio loading control signal may be applied  sistor Q1 and
ground. Transistor Q1 is switched at a to a side pincushion correction
circuit to avoid unnec-  10  horizontal rate in accordance with a drive
signal that essary increases in supply voltages utilized by other  is
developed at its base electrode. The drive signal is loads in the
television apparatus. For example, there  produced in a horizontal
oscillator and driverstage 20 is no significant concurrent modulation of
the ultor  in a well known manner. The switching operation of voltage. The
audio loading control signal may be ap-  transistor Q1 produces a
horizontal deflection current plied to modulate only the side pincushion
correction   15  [err] current
A secondary winding W3 of flyback transformer In accordance with the
foregoing aspects of this  T1 includes a rectifying filtering means,
including ca- invention, the power demand of a dynamic audio load  pacitor
C7 and diode D3 for developing a DC power is monitored, for example, by
directly sensing the vol-  supply source, having a first output voltage
level for tage output level of the power supply for the audio  20  driving
a high voltage circuit 15, for example, the ultor load with a sense
resistor. An audio load control signal  circuit. Loading of the power
supply circu it, for exam- Is generated, corresponding to the dynamic audio
pie from a dynamic audio load which derives Its sup- power demand. The
audio load control signal is ad-  ply power from winding W2, may reduce the
ultor vol- vantageously applied to the correction current pro-  tage U
through the magnetic coupling of the flyback ducing circuit for modulating
the side pincushion cor-  25  transformer.Areduction in ultorvoltagewill
causethe rection current by the audio load power demand. The  raster width
to expand, as the electron beams move audio load modulated side pincushion
correction cur-  more slowly through the deflection zone, and are de- rent
may then be advantageously used to modulate a  flected furtherthan
necessary, left and right. In some horizontal deflection current in order
to compensate  receivers, for example those having SCR regulators, for both
side pincushion distortion and dynamic audio  30  an increase in audio
loading may result in an increase load induced raster width distortion. A
filter network,  in the amplitude of the retrace pulses. The increase which
may include a capacitor, may also be advanta-  in amplitude increases the
ultor voltage. This tends to geously provided for removing high frequency
signal  decrease the raster width as the electron beams components from the
audio feedthrough signal.      move more quickly through the deflection
zone, and The invention is as set out in the claims.  35  thus are not
deflected far enough, left and right. In the Drawing:
Another secondary winding W2 of flyback trans- The sole FIGURE illustrates
an East-West raster  former T1 has a first terminal coupled to filter
capac- distortion correction circuit of a horizontal deflection  itor C2,
forming part of another rectifying and filtering circuit that includes a
side pincushion correction cir-  means for developing another DC power
supply cult modulated by an audio load control signal from a   40  source
at a second output voltage level, denoted as dynamic audio load source.
voltage V. Asecond terminal of winding W2 is coupled A horizontal
deflection circuit output stage 10  via a rectifier arrangement to ground.
The rectifier ar- also operates as a power supply for generating a sup-
rangement, including diodes CR1 and CR2 and ca- ply voltage V. The
associated power supply circuitry,  pacitors C3 and C4, operates as the
output stage 40 including the horizontal deflection circuit output  45  of
a diode modulator, for modulating the horizontal de- stage, 10, shown in
schematic form in the FIGURE,  flection current by a side pincushion
correction cur- is similar to that disclosed in detail in commonly  rent.
The diode modulator is generally considered to owned copending U.S.
Application Serial No.        also comprise transistor 02, diode D1,
inductor [err] 273,529, filed 21 November 1988 entitled POWER     and
capacitor Cm. SUPPLY PROTECTION CIRCUIT, by Wilber, et al.   50     During
trace, when transistor Q1 or diode D2 is The output stage 10 includes a
deflection switch-  conductive, a trace voltage approximately equal to ing
transistor Q1 and diode D2. A regulated power  voltage B+ Is developed in
winding W1 of flyback supply 12, coupled to a source of AC voltage [err]
de-  transformer T1. During trace, a voltage forming a velops a regulated
input supply voltage B+, for exam-  trace portion of an AC voltage is
developed by trans- ple +126V. The power supply 12 is of the type regu-  55
former action across winding W2. In accordance with lated by a silicon
controlled rectifier SCR, as is well  the operationofthe
rectifierarrangement, thevoltage 



known. The invention may be adapted for use with re-  across winding W2
produces a half wave rectified ceivers having other types of power
supplies, as ex-  current in winding W2, which is coupled to filter ca- 3
5                   EP 0 384 293 B1                 6 pacitor C2 and to
receiver load circuits, for example,  ing T2a causes the amplitude of
deflection current [err] vertical and audio loads, as shown. The 2 ohm
resis-  to be at a minimum. On the other hand, when the tor R1 reduces the
extent to which vertical signals are  average value of current [err] is at
a maximum, the con- coupled to the audio load.
sequent minimum voltage across winding T2a results In normal operation,
during trace, a current flows   5   In the amplitude of deflection current
[err] being at a In a current path that includes diodes CR1 and CR2
maximum. of the rectifierarrangementof outputstage 40 in a for-  Control
circuit 30a, which produces the sink cur- ward direction, that causes the
diodes to be conduc-  rent [err] includes an input stage having a
differential tive. Consequently, voltage V is equal to the value of
amplifier 33 and an output stage having a switching voltage B+ multiplied
by the turns ratio between wind-  10  transistor Q2. Differential ampilfier
33 has noninvert- ings W2 and W1. During retrace, when transistor Q1  Ing
and inverting Input terminals 34 and 35, respec- and diode D2 are
nonconductive, a relatively high re-  tively. A voltage reference signal Vz
is developed trace voltage of the opposite polarity is developed  across
Zener diode Z. The Zener diode Z may be fur- across winding W1. A retrace
pulse voltage is devel-  thercoupled through a biasing resistorR5 to a
voltage oped in winding W2 of the opposite polarity to the po-  15  source
such as the +26V supply. In the Illustrated cir- larity during trace,
causing the diodes to become non-  cult, voltage reference signal Vz Is 5.6
volts. The base conductive. Thus, In normal operation, the diodes are  of
transistor Q2 is coupled to the output of differential conductive
throughout trace and nonconductive dur-  amplifier 33. The emitter of
transistor Q2 is coupled ing retrace.
to ground. The collectoroftransistorQ2 is coupled via Pincushion distortion
correction circuit 30 in-  20  an inductor [err] to capacitor Cm. The
collector of tran- cludes the transformer T2. A secondary winding T2b
sistor Q2 forms a switching output terminal for pro- of transformer T2 has
a first terminal 31 coupled to a  ducing the sink current [err] in inductor
[err] that provides modulation voltage developing capacitor Cm. The
East-West pincushion distortion correction. Transis- otherterminal 32 Is
coupled between diodes CR1 and  tor Q2 also effects a signal inversion of
the output CR2 of the rectifier arrangement of output stage 40.  25  from
differential amplifier 33. voltage [err] across capacitor [err] produces an
oscilla-    A horizontal retrace pulse signal is coupled from tory current
[err]                                  a winding W4, another secondary
winding of flyback During horizontal retrace, when the diodes of out-
transformer T1, to a pin control circuit 60. During hor- put stage 40 are
nonconductive, a retrace voltage de-  Izontal retrace, the retrace pulse
signal in winding W4 veloped in winding T2b causes current [err] in winding
30  is used to generate a sawtooth signal in pin control cir- T2b to
reverse its direction and to flow In the direction  cult 60. The sawtooth
signal is modulated by a vertical shown by the arrow, at the end of retrace
and during  parabola signal, produced by vertical parabola gener- the first
half of trace. At the same time, a retrace vol-  ator 50, to generate a
side pincushion correction wa- tage is developed at terminal 32. During the
second  veform. half of trace, trace current [err] flows In the opposite
di-  35  When the voltage level at the noninverting Input rection to that
of the arrow.                      34 of differential amplifier 33 exceeds
a reference A control circuit 30a of pincushion distortion cor-  voltage
[err] at inverting Input 35 during trace, transis- rection circuit 30 is
coupled to terminal 31 of capacitor  tor Q2 will be turned on to produce
the side pincush- Cm. Control circuit 30a produces a modulation sink  ion
modulating sink current Im. After transistor Q2 is current [err] having a
controllable average value that  40  turned off during trace, sink current
[err] continues flow- controls voltage [err] in capacitor Cm In accordance
ing, as a result of the magnetic energy stored in Induc- with the average
value DC component of current [err]  tor [err] in a current path that
Includes a diode D1. Di- When the average value of sink current [err] is
zero, for  ode D1 Is coupled between the collector of transistor example,
voltage [err] is at a maximum. On the other  Q2 and voltage supply V. hand,
when the average value of current [err] is at a   45  The signal at the
noninverting input of the differ- maximum, voltage [err] is at a minimum.
entlal amplifier will vary in a vertical rate parabolic Modulation voltage
[err] is controlled by control cir-  manner. The result is that the length
of the interval cuit 30a and establishes in turn, by the transformer  when
transistor Q2 Is conductive, and hence each of action of transformer T2,
the level of voltage across  voltage [err] and the average value of current
[err] varies primarywinding T2aoftransformer T2. Thus, the vol-  50  at a
vertical rate In parabolic manner. tage across winding T2a is modulated In
accordance     A negative feedback path 36 is coupled between with voltage
[err] or current [err] The voltage across wind-  the collectorof transistor
Q2 and pin control circuit60. ing T2a is applied In a direction that causes
the trace  The feedback path produces a negative feedback 



voltage across deflection winding [err] to be smaller  current having,
during a given horizontal period, a DC than the voltage developed across
trace capacitor  55   or average value that Is proportional to voltage
[err] As C1.                                                a result of the
negative feedback, voltage [err] is close- When the average value of
current Im Is at a mini-  ly controlled in a closed loop and varies In a
parabolic mum, the consequent maximum voltage across wind-   manner. 4    7
EP 0 384 293 B1                 8 As a result of the parabola modulation,
the instant  other power supply source. On the contrary, [err] Is on within
horizontal retrace when transistor Q2 becomes  an open loop signal path
which terminates at the hor- conductive occurs earlier at the center of
vertical  izontal deflection circuit, producing more or less de- trace than
at the top and bottom. Hence, each of the  flection current, as needed to
compensate for audio average value of current [err] that sinks charge from
ca-   5   loading. The system response of feedthrough control pactor [err]
in each horizontal period, and the level of  signals is normally
undesirable, as system response voltage Vm, is at a maximum at the center
of vertical  among units tends to differ widely according to the trace and
at a minimum at the top and bottom of vert-  random tolerance variations of
each element in each ical trace. Consequently, the amplitude of deflection
circuit of each unit. However, [err] passes through and current [err] Is at
a maximum at the center of vertical  10  becomes part of a dosed loop
control circuit which in- trace and at a minimum at the top and bottom,
there-  cludes a negative feedback signal path, namely neg- by providing
East-West pincushion distortion correc-  ative feedback signal path 36 in
the side pincushion tion. A potentiometer, not shown, may be coupled to
control circuit. Therefore, the control circuit according one of the
Inverting and noninverting Inputs to provide  to the Invention Is not
subjectto the unacceptable ran- width adjustment.
15  dom tolerance variations as would otherwise be ex- Audio loading
modulation of the side pincushion  pected. correction circuit, In
accordance with an aspect of the  The effect of [err] on raster width can
be appreci- invention, does not Interfere with the operation of the  ated
by following the effect of [err] on the side pincush- high voltage power
supply and power supply protec-  Ion correction current and the side
pincushion correc- tion circuits, which are not shown In detail. An audio
20  tion current circuit. The pin control circuit 60 receives, load 22 is
powered by the +26 volt power supply    as Inputs, horizontal retrace
pulses from secondary source developed across capacitor C2 from current
winding W4 of flyback transformer T1 and a vertical flowing through winding
W2. Dynamic audio loads,   rate parabola from signal generator 50. The
retrace which may be, for example, 5 watts In each channel  pulse signal is
used to generate a sawtooth signal of a stereo television receiver, will
significantly load   25   which is modulated by the vertical rate parabola.
This the +26 volt power supply. In the absence of some  results In a
positive polarity side pincushion correc- correction responsive to such
audio loading, the ras-  tion waveform being generated as an Input to
nonin- ter width will become distorted notwithstanding the  verting Input
34 of differential input amplifier 33. Ig- side pincushion correction and
the B+ regulation.  noring the effect of [err] for the moment, the positive
In accordance with an Inventive aspect, the audio  30  polarity side
pincushion correction signal appears at loading is monitored or sensed, for
example by a vol-  the output of differential input amplifier 33. Output
tage divider network including resistors R2, R3 and  transistor Q2 effects
a signal Inversion, resulting In a R4. Resistors R3 and R4 are effectively
connected in  negative polarity side pincushion correction signal at
parallel. The Input of the network is at terminal 37.  the collector of
transistor Q2. This Inverted output sig- The output of the network is the
common junction of  35  nal is sampled through negative feedback line 36
and resistors R2, R3 and R4, at the inverting Input 35 of  is the source
for a negative polarity feedback correc- the differential amplifier 33. The
voltage at terminal  tion signal for controlling the side pincushion
correc- 37 is proportional to the extent of audio loading, and  tion
waveform. Voltage [err] across capacitor [err] tracks serves as an audio
load control signal in the form of  the negative polarity signal through
the action of sink an audio load voltage representative signal [err] The
40  current [err] Accordingly, the side pincushion correction amount of
voltage signal [err] causes a very small cur-  current in the form of a
negative polarity signal, is rent to flow through resistor R2, for example,
on the  coupled from winding T2b to winding T2a of transfor- order of 0.1
milliampere. [err] is reduced in magnitude  mer T2, where it is subtracted
from the trace voltage, at the output of the voltage divider to a level
compat-  which essentially corresponds to the B+ voltage level, ible with
the operating parameters of differential am-  45  across trace capacitor
C1. The subtraction of the neg- plifier 33. Amplifier 33 presents a high
Input impe-  ative polarity correction current from the trace vol- dance.
Afixed voltage reference level Vz Is developed  tage has the effect of
adding the correction current to by the Zener diode Z. Voltage level Vz and
the audio  the trace voltage. This results in additional voltage to- load
control voltage reference signal [err] are com-  ward the centeroftrace,
which tends towiden the ras- bined, for example algebraically summed, at
Inverting   50  ter and correct for side pincushion distortion. 



input 35. The combination forms a composite voltage   Assume, for purposes
of illustration, that power [err] proportional to the sum of the Zener
voltage Vz  supply 12 is of the kind which will increase the ampli- and the
audio load control voltage [err]            tude of the retrace pulses In
response to an Increase The voltage [err] is referred to as a control
signal,  in dynamic audio loading, for example due to SCR rather than a
feedback signal, because [err] is not part  55  regulation. An increase in
dynamic audio load will re- of a dosed loop control circuit There is no
directfeed-  sult In a decrease of [err] The sum of [err] will also back
control over the power supply source for the au-  decrease at the inverting
Input 35 of differential Input dio load, responsive to variations at [err]
nor on any  amplifier 33. By reason of application to the inverting 5    9
EP 0 384 293 B1                 10 input, the decrease of [err] will result
In an Increase in  tween Inverting input 35 and the cathode of Zener di-
the output voltage of amplifier 33, thereby Increasing  ode Z. The filter
formed by resistor R3 and capacitor the amplitude of the side pincushion
correction cur-  C4 provides a path for removing the high frequency rent.
More precisely, lowering the reference voltage  components in [err] by
shunting the high frequency [err] enables the amplifier 33 and transistor
Q1 to be-   5   components away from the differential amplifier to gin
sinking current [err] sooner in time, and for a longer  ground. The cathode
of ZenerdlodeZforms an effec- period of time, which effectively increases
the sink  tive AC ground for this purpose. The filter Illustrated current
[err] The output of transistor Q2 will therefore  In the Figure will shunt
frequency components equal exhibit a side pincushion correction current
having a  to and in excess of approximately 25-30 Hz. The ex- greater
negative amplitude, which will be coupled   10  isting capacitors in the
power supply and/or audio through transformer T2 and create a greater
negative  load circuits are effective capacitive filtering means, amplitude
signal to be subtracted from the B+ trace  as noted, for frequency
components in excess of, for voltage. This will result In an even larger
trace vol-  example, 500 Hz. The remaining frequency compo- tage, which
will expand the raster width and counter-  nents, for example,
approximately 1 Hz to 25-30 Hz, act the tendency of the raster width to
contract due to  15  which are primarily responsible for audio modulation
Increased audio loading. At the same time, the com-  of the deflection
current, can be closely tracked and ponent of [err] by which the side
pincushion correction  compensated for by the differential amplifier 33.
Re- current Is modified will also be sensed on negative  sistor R4 is a
compensation resistor, which may be feedback line 36, obviating most of the
undesirable  used to center the range of pincushion correction by effects
which might otherwise be expected from util-  20  adjusting the range of a
potentiometer, not shown, to izing an open loop control signal. The
feedback signal  compensate for the effect of the audio load control cir-
is essentially a composite raster width and side pin-  cult on the
pincushion correction range. cushion correction negative feedback signal.
Achanging audio load will cause a variation in the If the power supply Is
such that dynamic audio  audio load control voltage [err] which will
effectively loading results in expansion of the raster width, then   25
change the voltage at one of the inputs of the differ- the audio load
control signal [err] may be coupled to the  ential amplifier. Under such
circumstances, control side pincushion correction waveform at the
noninvert-  circuit 30a will begin sinking current [err] sooner or later
ing Input 34 of differential amplifler 33. This would re  in time than
would otherwise have been the case, in- sult in the side pincushion
correction waveform being  creasing or decreasing the voltage [err] In a
manner decreased in amplitude, which would eventually re-  30  that
maintains proper raster width. Accordingly, more suit in a smaller
amplitude signal being subtracted  or less sink current [err] will flow in
a manner which Is from the retrace voltage, which would reduce raster
directly related to dynamic audio loading, so as to au- width.
tomatically compensate for the tendency of the raster For each of the
effects on rasterwidth, due to the  width to vary with audio loading, in
addition to com- operating characteristics of the power supply circuits,
35   pensating for side pincushion distortion. alternative coupling of
audio load control signal [err]   Transformers T1 and T2 electrically
isolate, with may be effected. Means may be provided for revers  respect to
electrical shock hazard, voltage V and con- ing the polarity of the audio
load control voltage or  trol circuit 30a from voltage B+ and from AC mains
otherwise sensing the audio load so as to produce an  supply voltage [err]
Voltage B+ is electrically noniso- audio load control signal of opposite
polarity. Such a   40  lated with respect to electrical hazard from AC
mains negative polarity signal may be combined with the   supply voltage
[err] used for producing voltage B+. signal fed to other inputs of the
amplifier 33, for ex-  Thus transformers T1 and T2 provide an isolation
bar- ample by algebraic summing. It will therefore be ap-  rier. The hot,
or electrically nonisolated, ground is preciated that a further aspect of
the invention pro-  designated by reference numeral 13 and the cold, or
vides a closely controlled negative feedback signal  45  electrically
isolated, ground is designated by refer- path for both audio and video
processing. Moreover,  ence numeral 17. there is no significant concurrent
modulation of other 



control voltages, for example, the ultor voltage U. Capacitive filtering
means may be associated    Claims with the power supply developing voltage
V orthe au-  50 dio load 26, for example capacitors C2 or C6. These  1. A
raster distortion corrected horizontal deflection generally remove audio
frequency components of ap-     circuit for a television apparatus,
comprising: proximately 500 Hz and higher. Accordingly, the audio  a
horizontal deflection circuit for generating hor- load control signal [err]
will still tend to include high fre-  izontal deflection current; quency
audio components, for example up to 500 Hz,  55  a side pincushion
distortion correction control cir- which makes the signal unsuitable for a
control signal.  cult (30a) comprising an amplifier (Q2, 33) for A fliter
network including the resistor R3 and a capac-  producing side pincushion
correction current (im) itor C5 coupled in parallel thereto may be coupled
be-  as an output, the amplifier having a differential 6    9
EP 0 384 293 B1                  10 input, the decrease of [err] will
result in an Increase in  tween inverting input 35 and the cathode of Zener
di- the output voltage of amplifier 33, thereby increasing  ode Z. The
filter formed by resistor R3 and capacitor the amplitude of the side
pincushion correction cur-  C4 provides a path for removing the high
frequency rent. More precisely, lowering the reference voltage  components
in V, by shunting the high frequency [err] enables the amplifier 33 and
transistor Q1 to be-   5   components away from the differential amplifier
to gin sinking current [err] sooner In time, and for a longer  ground. The
cathode of Zener diode Zforms an effec- period of time, which effectively
increases the sink  tive AC ground for this purpose. The filter illustrated
current [err] The output of transistor Q2 will therefore  in the Figure
will shunt frequency components equal exhibit a side pincushion correction
current having a  to and in excess of approximately 25-30 Hz. The ex-
greater negative amplitude, which will be coupled   10  isting capacitors
In the power supply and/or audio through transformer T2 and create a
greater negative  load circuits are effective capacitive filtering means,
amplitude signal to be subtracted from the B+ trace  as noted, for
frequency components in excess of, for voltage. This will result in an even
larger trace vol-  example, 500 Hz. The remaining frequency compo- tage,
which will expand the raster width and counter-  nents, for example,
approximately 1 Hz to 25-30 Hz, act the tendency of the raster width to
contract due to  15  which are primarily responsible for audio modulation
Increased audio loading. At the same time, the com-  of the deflection
current, can be closely tracked and ponent of [err] by which the side
pincushion correction  compensated for by the differential amplifier 33.
Re- current is modified will also be sensed on negative  sistor R4 is a
compensation resistor, which may be feedback line 36, obviating most of the
undesirable  used to center the range of pincushion correction by effects
which might otherwise be expected from util-  20  adjusting the range of a
potentiometer, not shown, to izing an open loop control signal. The
feedback signal  compensate forthe effect of the audio load control cir- is
essentially a composite raster width and side pin-  cult on the pincushion
correction range. cushion correction negative feedback signal.            A
changing audio load will cause a variation In the If the power supply is
such that dynamic audio   audio load control voltage [err] which will
effectively loading results in expansion of the raster width, then   25
change the voltage at one of the inputs of the differ- the audio load
control signal [err] may be coupled to the  ential amplifier. Under such
circumstances, control side pincushion correction waveform at the
noninvert-  circuit 30a will begin sinking current [err] sooner or later
ing Input 34 of differential amplifier 33. This would re-  In time than
would otherwise have been the case, in- sult in the side pincushion
correction waveform being  creasing or decreasing the voltage Vm in a
manner decreased in amplitude, which would eventually re-  30  that
maintains proper raster width. Accordingly, more suit In a smaller
amplitude signal being subtracted  or less sink current [err] will flow in
a manner which is from the retrace voltage, which would reduce raster
directly related to dynamic audio loading, so as to au- width.
tomatically compensate for the tendency of the raster For each of the
effects on rasterwidth, due to the  width to vary with audio loading, in
addition to com- operating characteristics of the power supply circuits,
35   pensating for side pincushion distortion. alternative coupling of
audio load control signal [err]   Transformers T1 and T2 electrically
isolate, with may be effected. Means may be provided for revers-  respect
to electrical shock hazard, voltage V and con- ing the polarity of the
audio load control voltage or  trol circuit 30a from voltage B+ and from AC
mains otherwise sensing the audio load so as to produce an  supply voltage
[err] Voltage B+ is electrically noniso- audio load control signal of
opposite polarity. Such a   40  lated with respect to electrical hazard
from AC mains negative polarity signal may be combined with the   supply
voltage [err] used for producing voltage B+. signal fed to other inputs of
the amplifier 33, for ex-  Thus transformers T1 and T2 provide an isolation
bar- ample by algebraic summing. It will therefore be ap-  rier. The hot,
or electrically nonisolated, ground is preciated that a further aspect of
the invention pro-  designated by reference numeral 13 and the cold, or 



vides a closely controlled negative feedback signal  45  electrically
isolated, ground is designated by refer- path for both audio and video
processing. Moreover,  ence numeral 17. there is no significant concurrent
modulation of other control voltages, for example, the ultor voltage U.
Capacitive filtering means may be associated     Claims with the power
supply developing voltage V or the au-  50 dio load 26, for example
capacitors C2 or C6. These  1. A raster distortion corrected horizontal
deflection generally remove audio frequency components of ap-      circuit
for a television apparatus, comprising: proximately 500 Hz and higher.
Accordingly, the audio   a horizontal deflection circuit for generating
hor- load control signal [err] will still tend to include high fre-
izontal deflection current quency audio components, for example up to 500
Hz,  55  a side pincushion distortion correction control cir- which makes
thesignal unsuitable for a control signal.   cuit (30a) comprising an
amplifier (Q2, 33) for A filter network including the resistor R3 and a
capac-  producing side pincushion correction current (im) itor C5 coupled
in parallel thereto may be coupled be   as an output, the amplifier having
a differential 6    11                  EP 0 384 293 B1                 12
input stage (33) with inverting (35) and noninvert-  (R3) and the capacitor
(C5) to the second input ing (34) inputs; means (60) for generating a side
(35) of the differential input stage (33), the cath- pincushion correction
waveform signal coupled     ode of the Zener diode (Z) forming an effective
to a first Input (34) of the differential input stage  AC ground for the
frequency components shunt- (33);a DC power supply source (26V);       5
ed by the parallel network (R3, C5). a dynamic audio load (22) powered by
the DC power supply source controlled by an audio load control signal
(Val);                           Patentanspriche a capacitive filtering
means (C6) coupled to the audio load; means (R2, R4) coupled to the side
10  1. Horizontal-Ablenkschaitung mit Rasterverzerrungs- pincushion
distortion correction control circuit   Korrektur far en Fernsehgerat,
enthaltend: (30a) and responsive to the audio load control        - eine
Horizontal-Ablenkschaltung zur Er- signal [err] for modulating the side
pincushion         zeugung eines Horizontal-Ablenkstroms; correction
current (im) in accordance with dy-        - eine
Selten-Kissenverzerrungs-Korrektur- namic audio loading;
1s           Steuerschaltung (30a), enthaltend elnen means (R3, C5) for
removing high frequency sig-         Verstarker (Q2,33) zum Erzeugen eines
nal components in the audio load control signal
Seiten-Klssenverzerrungs-Korrekturstro (Val), not already removed by the
capacitive fil-       me (Irm) als Ausgangssignal, welcher Ver- tering
means (C6);                                      starker eine
Differenz-Elngangsatufe (33) means (40) for modulating the horizontal
deflec-  20    mit invertlerendem (35) und nichtinvertie- tion current (iY)
in accordance with the audio load     rendem (34) Eingang aufwelst; ein
Mittel modulated side pincushion correction current            (60) zum
Erzeugen elnes Seiten-Kissen- (im) to correct side pincushion distortion
and dy-      verzerrungs-Korrektur-Signalverlaufs, der namic audio loading
induced raster width distor-        an elnen ersten Eingang (34) der
Differenz- tion;                                      25
Elngangsstufe (33) gekoppelt ist; eln DC- means (Z) for generating a
voltage reference            Netztell (26V); signal (Vz) coupled to the
second input (35) of the   - elne dynamIsche Audbolast oder Ton-Bela-
differential input stage (33);                          stung (22), die von
dem DC-Netztell - ge- means (R2, R3, R4) for combining the audio load
steuert von einem Audlolast-Steuersignal control signal (Val) with one of
the side pincush-  3o  (Val) - gespebst wird; ion correction waveform
signal and the voltage        - eln kapazitives Filtermittel (CO), das mit
der reference signal (Vz); and                              Audiolast
gekoppelt st; ein Mittel (R2,R4), means (36) for monitoring the correction
current        das mit der Seiten-Klssenverzerrungs-Kor- (im) and
generating a negative feedback signal          rektur-Steuerschaltung (30a)
gekoppelt Ist coupled to the waveform generating means (60).  35      und
auf das Audiolast-Stauersignal (Val) anspricht, zum Modulleren des
Selten-Kis- 2. The circuit of Claim 1 characterized by:
senverzerrungs-Korrekturstroms (Im) ent- a first resistor (R3) and a
capacitor (C5), as          sprechend der dynamischen Audiolast; means for
removing high frequency signal com-          - en Mittel (R3,C5) zum
Beseitigen von ponents in the audio load control signal, coupled   40
Hochfrequenz-Signalkomponenten Im Au- together as a parallel network for
shunting the         diolast-Steuersignal (Val), soweit nicht be- 



high frequency signal component signal (Val)           relts durch das
kapazitive Filtermittel (C8) from the differential input stage (33);
entfernt; a Zener diode (Z) for generating the voltage ref-     - en Mittel
(40) zum Modulberen des Horizon- erence signal (VZ), coupled in series to
one junc-  45  tal-Ablenkstroms (iY) In Obereinstimmung tion of the first
resistor (R3) and the capacitor       mit dem von der Audbolast modulierten
Sel- (C5); and
tbn-Kissenverzerrungs-Korrekturstrom a second resistor (R5) coupled In
series between       (im) zum Korrigieren von Seiten-Kissenver- the DC
power supply (+26V) and the junction of          zerrung und - von
dynamiacher Audiobela- the first resistor (R3) and the capacitor (C5), the
co  stung herstammender - Rastbrbreiten-Ver- voltage reference signal (VZ)
and the audio load        zerrung; control signal (Val) being algebraically
summed       - ein  Mittel (Z) zum  Erzeugen  eines at the second Input
(35) of the differential input      Spannungs-Referenzsignals (Vz), des mit
stage (33).                                             dem zwelten Eingang
(35) der Dlfferenz- cc           Eingangsstufe (33) gekoppelt ist; 3. The
circuit of Claim 2, characterized in that the     - ein Mittel (R2,R3,R4)
zum Kombinieren des Zener diode (Z) has an anode coupled to ground
Audiobelastungs-Steuerslgnals (Vai) mit and a cathode coupled through the
first resistor        der Seiten-Kissenverzerrungs-Korrektur- 7    13
EP 0 384 293 B1                14        1111111 111111 11 M   1 Signalform
oderdeom Spannungs-Referenz-          ficatour comportant un etage a
entr6es dif- signal (Vz); und                                 ferentielles
(33) dot6 d'entrees avoc inver- - ein MIttel (36) zum Boobachbon des
Korrek-       sion (35) et sans inversion (34); turstroms (im) und zur
Erzeugung olnes ne-      - un moyen (80) g6nerant le signal onde de gativen
ROckkopplungssignals, das an das   5     correction de distorsions
Iat6rales en cous- Signaiform-Erzeugungsmittbl (60) gekop-          sin
coupi6 A la premlire entree (34) de N'Wta- pelt [st.
ge a entr6es difflrentioliles (33); - une source d'alimentation CC (26V);
2. Schaltung nach Anspruch 1, gekennzelchnet           - une charge audio
dynamique (22) alimen- durch                                    10
tie par ladite source d'alimentation CC, - eonen ersten Widerstand (R3) und
eonen           commandes par un signal de commando de Kondensator (C5),
als Mittei zum Beseiti-        charge audio (Val); gen oder Entfernen von
Hochfrequenz-Si-         - un moyen de filtrage capacitif (C6) couple
gnalkomponenten in dem Audiolast-Steuer-         A ladite charge audio;
signal, die als Parallel-Netzwerk zusam-  15    - un moyen (R2, R6) coupIl
audit circuit de mengekoppelt sind, um die Hochfrequenz-          commando
de correction de distorsions la- Signalkomponentb des Signals (Val) vorder
terales en coussin (30a) modulant ledit cou- Differenz-Eingangsstufe (33)
abzuleiten;         rant de correction de distorsions laterales - sine
Zenerdlode (Z) zum Erzeugen des             en coussin (im) en fonction de
la charge au- Spannungs-Referenzsignals (Vz), die bzw.  20     dio
dynamique en reponse audit signal de das In Relhe mit der einen Verbindung
des        commando de charge audio (Val); ersten Iiderstands (R3) und des
Konden-         - un moyen (R3, C5) eliminant les compo- sators (C5)
gekoppelt ist; und einen zwelten     sants de signal A hauto frequence
dudit si- Widerstand (R5), der In Reihe zwischen           gnal de commande
de charge audio (Val) dem DC-Netzteil (+28V) und der Verbin-  25       non
elmines par ledit moyen de filtrage ca- dung von erstem Widerstand (R3) und
Kon-         pacitif (C6); densator (C5) gekoppeit let, wobei das
- un moyen (40) modulant, de maniere A Spannungs-Referenzsignai (Vz) und
das            corriger la distorsion laterale en coussin et
Audiobelastungs-Stauersignai (Val) alge-         la distorsion de largeur
de trame Induite par braisch am zweitn Eingang (35) der Diffe-  3o
chargement audio dynamique, le courant renz-Eingangsstufe (33) summiert
werden.         de deflexion horizontale (iY) en fonction du- dit courant
de correction de distorsions la- 3. Schaltung nach Anspruch 2, dadurch
gekenn-            terales en coussin (im), lui meme module zeichnet, dal
die Zenerdiode (Z) eine Anode, die      suivant la charge audio; mit dem
Masseanschlul3 gekoppelt et, und elne  35   - un moyen (Z) generant un
signal de referen- Kathode aufwebst, die uober den ersten Wider-
cede tension (Vz) coupld Ala deuxibme en- stand (R3) und den Kondensator
(CS) an den            tree (35) de i'etage A entrees diffirentielles
zweiten Eingang (35) derDifferenz-Eingangsstu-        (33); 



fe (33) gekoppelt let, wobei die Kathode der Ze-    - un moyen (R2, R3, R4)
combinant le signal nerdiode (Z) eine wirksame AC-Erde fOr die Fro-  40
de commando de charge audio (Val) avec le <2      quenzkomponenten bildet,
die von dem Parallel-        signal onde de correction de distorsions la-
Netzwerk (R3,C5) abgeleiitt oder kurzgeschlos-       terales en coussin ou
avec le signal de re- sen werden.
ference de tension (Vz); et - un moyen (36) contr~iant le courant de 46
correction (im) et generant un signal de Rovendloations
reaction negatif couple au moyen de gene- ration d'ondes (60). 1. Circuit
de deflexion horizontale A distorslon de trame corrigeo pour un equlpement
de televislon,  2. Circultseion la Revendication 1, etcaracterisoen
comportant:                              co      ce que: - un circuitde
deflexion horizontale servanta    - une premlire resistance (R3) et un
conden- generer un courant de diflexion horizonta-       satbur (C5)
6liminant les composants de si- le;
gnal A haute frequence du signal de - un circuit de commando de correction
de          commande de charge audio sont couples distorsion latirale en
coussin (30a) consti-  55  de maniere A constituer un reseau parallle tue
d'un amplificateur (Q2, 33) delivrant en     servant A diriver Is signal
composant de si- sortle un courant de correction de distor-       gnal A
haute frequence (Val) de i'etage A sions laterales en coussin (Im), ledit
ampli-    entrees diffirentielles (33); 8    15                 EP 0 384
293 B1                 18   J I|||||| ||||| 1| - une diode Zener (Z)
generant ledit signal de rnference de tension (Vz) east coupl6e en serie a
une connexion entre ladit premiere resitance (R3) et ledit condensateur
(C5); et caracteris6 en ce quo:                 5 - une deuxibme r6sistanoe
(R5) est cou- plee on sarie entre la source d'alimentation CC (+26V) et
ladite connexion entre laditb premiere resistance (R3) et ledit
condensateur (C5), la somme algebrique du signal de refirence de ten-  10
sion (VZ) at du signal de commando de la charge audio (Val) etant reallsee
au niveau de ladie deuxieme entr6e (35) dudit etage a entr~es dif-
ferentlelles (33). 15 3. Circuitselon la Revendlcation2, etcaraotris6 en ce
quo: - ladite diode Zener (Z) et dotee d'une ano- de ooupide a la masse et
d'une cathode coupi6e par ladite premrire resistance (R3) et ledit  20
condensateur (C5) a ladite deuxieme entr6e (35) Ki      doe 'etage a
entr6es differentielles (33), la catho- de de la diode Zener (Z)
constituant une masse CA effective pour les composants de frequences
derives par Is r6seau paralible (R3, C5).  25 30 35 40 45 50 55 9    


