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voltage to regulate the ultor output voltage. A volt- age developing
circuit is coupled to the feedback This invention relates to raster width
regulation  path for developing a second ultor control signal in a
television or other video display system.       that is representative of
fluctuations in ultor output High resolution video display monitors are   5
voltage. The second control signal is applied to the used to display
computer graphics information in     line deflection voltage regulator to
vary the first such systems as computer aided design and com-
regulated voltage for providing raster width regula- puter aided
manufacturing systems. In such high      tion. resolution display systems,
which may operate at a       By having a separate high voltage generator to
line scan frequency which is a multiple of a stan-   10  develop the ultor
voltage, rather than requiring the dard television line frequency, it is
desirable to   line deflection circuit to develop the ultor voltage,
minimize, to the greatest practical extent, display  beam current loading
of the ultor terminal does not distortion of the video graphics or other
informa-   produce concurrent direct loading of the line de- tion.
flection circuit. Undesirable interaction is avoided, One source of display
distortion is raster width  15  between the high voltage generator and the
line deflection sensitivity. Line deflection sensitivity de-  deflection
circuit, that tends to undesirably affect pends on the magnitude of the
ultor voltage being    raster width regulation. Furthermore, the provision
supplied to the final anode electrode of the picture  of a high voltage
regulator and a separate line tube in the display monitor, and depends upon
the    deflection voltage regulator enables separate, rela- amplitude of
the line scanning current. The amount  20  tively independent control of
two factors that deter- of electron beam  line deflection or throw angle
mine deflection sensitivity, namely, the magnitude Increases with
decreasing ultor voltage and with     of the ultor voltage and the
amplitude of the line increasing line scanning current amplitude.
scanning current. Thus, by supplying the line volt- Beam current loading of
the ultor terminal var-  age regulator with a control voltage
representative les with changes in the information content of the   25  of
ultor output voltage fluctuations, the amplitude of video signal. Bright
display areas produce in-       the scanning current may be varied to
provide creased beam current loading of the ultor terminal,  accurate
raster width regulation to compensate for whereas dark display areas
produce reduced beam      residual ultor voltage fluctuations that remain
un- current loading. Increased beam current loading of   cancelled by
operation of the high voltage regula- the ultor terminal tends to decrease
the ultor output  30  tor. voltage, and therefor tends to increase the
amount       In the Drawing: of electron beam line deflection and raster
width.   The sole FIGURE illustrates a regulated high volt- It is a feature
of the invention to provide com-  age generator and regulated line
deflection circuit pensation for undesirable raster width variations
with raster width control, embodying the invention. that tend to produce
distortion of the displayed   35    In the FIGURE, a switched mode power
supply video information. It is another feature of the inven-  regulator 21
generates regulated supply voltages tion to provide fine or accurate raster
width com-  from an unregulated, mains derived voltage [err] for pensation
or regulation that satisfies the stringent  providing power to various
circuits in a video dis- requirements of a high resolution display system.
play monitor. For example, regulator 21 develops a In accordance with an
aspect of the invention,   40  regulated B + direct voltage for providing
power to apparatus for regulating raster width Includes a line  a high
voltage generator 70 and to a line deflection deflection voltage regulator
that is responsive to   circuit 80. Regulator 21 also develops a regulated
control signals for developing a first regulated volt-  voltage [err] for
providing power to such circuits as age. A line deflection circuit is
coupled to the line  the vertical deflection and display tube driver cir-
deflection voltage regulator for generating line   45  cuits, not
illustrated In the FIGURE, and a regulated scanning current in a line
deflection winding. The   supply voltage [err] for providing power to small
amplitude of the scanning current is dependent on    signal circuits such
as the video processing cir- the first regulated voltage. A high voltage
regulator  cuits, also not illustrated in the FIGURE. is responsive to
control signals for developing a        Line deflection circuit 80 includes
a horizontal second regulated voltage. A high voltage generator   so
oscillator 28 providing switching signals S, repeat- is coupled to the high
voltage regulator for generat-  Ing at the line deflection frequency of,
illustratively, ing a ultor output voltage at an ultor terminal. The  4 fH,
where fH is a standard line deflection fre- magnitude of the ultor output
voltage is dependent   quency of, for example, 15.75 kilohertz. Switching
on the second regulated voltage. A high voltage      signals S are coupled
to a driver stage 39 to control circuit is coupled in a feedback path be-
55   produce line rate switching of a horizontal output tween the high
voltage generator and the high        transistor Q1 for generating line
scanning current in voltage regulator for developing a first ultor control
a line deflection winding [err] Additionally, line de- signal that is
representative of the ultor output    flection circuit 80 includes a damper
diode D1, a    
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capacitor [err] and an S-shaping   frequency by a driver 29 that received
the horizon- or trace capacitor [err] coupled in series with line  tal
switching signals S from horizontal oscillator 28. deflection winding [err]
Paralleling output switching transistor Q2 is a Line deflection winding
[err] is coupled to a     damper diode D2, and a resonating capacitor [err]
source of regulated scan supply voltage [err] via the    5   having a
function analogous to that of deflection primary winding W1 of a flyback
transformer T1.     retrace capacitor [err] Regulated scan supply voltage
[err] is developed          High voltage transformer T2 is operated in a
from the B + voltage by a line deflection voltage  flyback converter mode,
with the inductance of regulator 60. The average value of the trace volt-
primary winding [err] serving as the inductance that age developed across
trace capacitor [err] is sub-  10  resonates with capacitor [err] when
transistor Q2 is stantlally equal to the magnitude of the regulated  cut
off by driver 29. The pulse voltage Vp Is gen- scan supply voltage [err]
Since the peak to peak      erated by a half-cycle resonant oscillation of
the amplitude of the scanning current is proportional to  resonant circuit
formed by winding [err] and capaci- the average trace voltage being
developed by trace  tor [err] The resonant oscillation is terminated by
capacitor C., the amplitude of the scanning current  15  conduction of
damper diode D2. The amplitudes of is made dependent on the magnitude of
the regu-     the pulse voltage [err] and the ultor voltage devel- lated
scan supply voltage [err]                       oped at terminal U are
related to the magnitude of The deflection retrace pulse voltage developed
the regulated supply voltage [err] developed by a across line deflection
winding [err] is applied to pri-  high voltage regulator 50 at an output
terminal 23 mary winding W1 of flyback transformer T1 to  20  that is
coupled to primary winding [err] of high generate a deflection retrace
pulse voltage [err] in a  voltage transformer T2. secondary winding W2 of
the transformer. Retrace       High voltage regulator 50 comprises, for
exam- pulse voltage [err] is coupled to horizontal oscillator  ple, a
series-pass regulator with the collector of a 28 through terminal A, as is
a horizontal sync      series-pass transistor Q9 coupled to the B + termi-
signal obtained from a source of video signals, not  25  nal via a current
limiting resistor R1, and with the illustrated in the FIGURE. Operation of
horizontal  emitter coupled to output terminal 23 via an over- oscillator
28 Is controlled to synchronize raster line  current sampling resistor R2
and an LC filter net- deflection with the raster display of the video con-
work 22. tent in the video signals.                             The base
and emitter electrodes of an overcur- In accordance with an inventive
feature, the   30  rent limiting transistor Q5 are coupled to respective
function of high voltage generation is separated    end terminals of a
sampling resistor R2. The col- from the function of line deflection, with
high volt-  lector electrode of transistor 05 is coupled to the age
generator 70 being provided with its own pow-   base of transistor Q9. er
transformer T2. This arrangement eliminates the     A controllable current
source 30 provides base need for flyback transformer T1 and line deflection
35  current to series-pass regulating transistor Q9 for circuit 80 to
supply power to the picture tube ultor  controlling conduction of the
transistor under nor- load. Additionally, switched mode power supply
mal operating conditions in accordance with a con- regulator 21 is the
power source for the other high  trol signal current [err] flowing from a
control input power monitor load circuits, such as the vertical   terminal
51. Controllable current source 30 com- deflection and display tube driver
circuits. There-   40  prises transistors Q3 and Q4 configured as a cur-
fore, line deflection circuit 80 does not exhibit un-  rent mirror, with
the base terminals of the current desirable retrace pulse voltage load
current modu-  mirror transistors being coupled in common to con- lation
that could undesirably produce raster line  trol terminal 51. The output of
controllable source distortion. No heavy, variable loading occurs on the
30 at the collector of current mirror transistor Q4 is retrace pulse
voltage developed by line deflection   45  coupled to the base of
series-pass transistor Q9. winding LH.
A based current for controlling conduction in High voltage generator 70
comprises a switch-   series-pass transistor Q9 is supplied from control-
ing power supply, operating on the same pulse      lable current source 30
in accordance with the principles as line deflection circuit 80, to produce
a  value of the control current [err] being sunk by a pulse voltage [err]
at the dotted terminal of the   so  control transistor Q11. Increasing
control current primary winding [err] of high voltage transformer T2.
[err] for example, increases the current supplied to The voltage Vp Is
stepped up by secondary wind-     the base of series-pass transistor Q9.
The conduc- ing [err] and the pulse portion of the voltage is    tion of
transistor Q9 thereby increases, increasing rectified by a diode 24 to
generate the DC ultor    the amount of current being supplied to output
output voltage at terminal U.                  55  terminal 23. To generate
the pulse voltage [err] high voltage      Excessive current may flow from
output termi- generator 70 Includes an output switching transistor  nal 23
into winding [err] of transformer T2, such as Q2 switched at, for example,
the line deflection    may occur under fault operating conditions where, 3
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output switching transistor Q2 be-      by voltage dividing resistors 25
and 26 are pre- comes a short circuit or where display tube arcing   served
in the feedback path as the DC and long results in excessive current
flowing from ultor ter-  term average changes in the error voltage [err]
that minal U. The excessive current flowing from termi-   biases the base
of control transistor Q11. Thus, nal 23 generates a sufficient voltage
across sam-   5   high voltage regulator 50 is capable of responding pling
resistor R2 to turn on overcurrent limiting    to changes in the DC level
and long term average transistor Q5. Current from controllable source 30
value changes of the ultor voltage, to vary the is shunted away from the
base of transistor Q9 by    regulated supply voltage [err] accordingly, to
main- the conduction of transistor Q5 to limit conduction  tain a constant
ultor voltage. in the series-pass transistor, thereby limiting the   10
Changes in the long term average value of the amount of current flowing
from terminal 23. A zener  ultor voltage may occur due to long term beam
diode Z1 is coupled between the base and emitter     current loading of
ultor terminal U due to changes electrodes of series-pass transistor Q9 to
prevent   in the overall or average brightness of the video an excessive
forward biasing voltage from being      information being displayed on the
raster. Such developed across the base-emitter junction of tran-   is
overall or average brightness changes occur over sistor Q9 during overload
conduction of transistor   the interval of several video field periods or
field Q5.                                                  deflection
cycles. If left uncompensated, these long To enable high voltage regulator
50 to provide   term average value changes in the ultor voltage regulation
of the ultor voltage at terminal U, control  produce a visually undesirable
pulsation of the transistor Q11 Is a circuit element in a negative   20
width of the entire raster. feedback path that couples the output of high
volt-      A second type of raster distortion is one that Is age generator
70, at terminal U, for example, to the  caused by short term fluctuations
in the ultor volt- control input terminal 51 of high voltage regulator
age. The duration of such short term fluctuations is 50. The circuit
elements of the feedback path in-    typically less than one field period
or less than one clude a voltage divider 90, coupled to ultor terminal  25
vertical deflection cycle. Such short term fluctu- U, and a comparator U2
having an inverting input     ations in the ultor voltage may be caused by
short terminal coupled to a junction terminal 91 of volt-  term
fluctuations in beam current loading of ultor age divider 90 and having an
output terminal coup-   terminal U when displaying, for example, a station-
led to control transistor Q11.                      ary display that
includes both very bright regions In operation, feedback voltage Vf is
applied to   30  and very dark regions. As the video lines for such a the
inverting Input terminal of comparator U2.       stationary display the
displayed within one field, Feedback voltage Vf is representative of the
ultor   they will vary from lines that display bright video voltage being
developed at terminal U. When the      information to lines that display
dark video informa- ultor voltage increases, for example, so does feed-
tion. These rapid changes in display of video in- back voltage [err] The
error voltage [err] developed   35  formation produce corresponding rapid
fluctuations at the output of comparator U2, decreases, de-       in beam
current loading and in ultor voltage over creasing conduction in control
transistor 011. Ultor  one field interval. The result is that the width of
the control current [err] decreases, decreasing conduc-    raster lines
within one field also fluctuates in a tion in controllable current source
30 to decrease   corresponding manner to distort the display. conduction in
series-pass regulator transistor Q9   40  In accordance with an inventive
feature high The regulated supply voltage [err] decreases, de-      voltage
regulator 50 is also responsive to the short creasing the amplitude of the
pulse voltage [err] to   term fluctuations in ultor output voltage to
correct thereby decrease the ultor voltage and compensate    for these
fluctuations and maintain a relatively con- for the tendency of the ultor
voltage to increase.   stant ultor voltage. In carrying out this feature,
An adjustable DC control voltage, developed at  45  voltage divider 90
includes a capacitor 27 coupled the wiper arm of an extra-high-tension
adjustment    between voltage divider junction terminal 91 and
potentiometer 42, is coupled to the noninverting     ultor terminal U Short
term fluctuations in the ultor input terminal of comparator U2 to adjust
the mag-   voltage are directly coupled, relatively unattenuat- nitude of
the ultor voltage.                         ed, to terminal 91 to develop
short term  fluc- Voltage divider 90 includes resistive voltage   50
tuations In the feedback voltage [err] dividing elements, resistor 25 and
resistor 26, that     The short term  fluctuations in the feedback produce
the DC and long term average value of the    voltage [err] are then coupled
to the inverting input feedback voltage [err] that represents the DC and
terminal of comparator U2 to develop a component long term average value of
the ultor voltage. Volt-  of the error voltage [err] at the output of the
com- age divider junction terminal 91 is DC coupled to   55   parator that
enables the control current [err] to pro- the Inverting input terminal of
comparator U2 via a  vide, as explained later, substantial, not necessarily
resistor 41. Thus, changes in the DC and long term   total, cancellation of
the ultor voltage fluctuations at average value of the ultor voltage that
are sensed   ultor terminal U. The time constant associated with 4  
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network 90 is matched to the time   tion signal [err] produces a vertical
rate variation of constant of the RC network 45 coupled between      the
scan supply voltage [err] to achieve side pin- the output and inverting
input terminals of com-   cushion correction of the raster. parator U2 to
enable the comparator to respond to      To control horizontal width of the
raster, an short term ultor voltage fluctuations while still main-   5
adjustable DC control voltage is developed at the taining stable operation
without going into undesira-  wiper arm of a potentiometer 38 and is
coupled to ble parasitic oscillation.                         the
noninverting input terminal of comparator U1. In accordance with another
aspect of the inven-    In accordance with a feature of the invention,
tion, line deflection voltage regulator 60 is also  line deflection voltage
regulator 60 is made respon- responsive to the ultor output voltage to vary
the   10  sive to fluctuations in the ultor output voltage to regulated
scan supply voltage [err] in accordance      achieve highly accurate raster
width compensation. with the ultor output voltage. Une deflection regula-
Depending on the loop gain for the ultor feedback tor 60 includes a
series-pass transistor Q10 coup-  voltage [err] in the feedback path of
high voltage led between the regulated B+ terminal and output    regulator
50, some residual ultor voltage error and terminal 67 at which the
regulated voltage [err] is  15  raster distortion remain uncompensated by
high developed. Series-pass transistor Q10, and its as-  voltage regulator
50. This distortion may be espe- sociated control circuitry, operates in a
manner    cially objectionable when displaying high resolution identical to
series-pass transistor Q9 of high volt-  computer graphics, for example,
where short term age regulator 50. Thus, line deflection voltage regu-
beam current loading fluctuations, described pre- lator 60 Includes a
current limiting resistor R3 a   20  viously, produce short term ultor
voltage fluctu- current sampling resistor R4, a filter 46, an overcur-
ations. rent limiting transistor Q8 and associated zener       To correct
for the residual distortion, the error diode Z2 and a controllable current
source 40.      voltage [err] developed at the output of comparator Current
source 40 includes a current mirror-        U2 of high voltage regulator 50
is AG coupled to (transistor Q6 with transistor Q7)that supplies base   25
control input terminal 61, which is a summing point current to series-pass
transistor Q10 in accordance  of line deflection voltage regulator 60, via
a variable with a control signal [err] that flows from a control  resistor
43 and a capacitor 44. The DC and long terminal 62 and that is developed by
a control      term average changes in the ultor voltage at termi-
transistor Q12. Conduction in control transistor Q12  nal U establish the
DC and long term average is controlled by a error voltage [err] developed
at  so  value of the error voltage [err] The short term ultor the output of
a comparator U1 that In turn is       voltage fluctuations establishes a
corresponding responsive to a control voltage [err] being devel-    short
term AC fluctuation in the error voltage [err] It oped at a control input
terminal 61 of regulator 60.  is this short term fluctuation that is
coupled by Control input terminal 61 is the summing point  resistor 43 and
capacitor 44 to control Input termi- for various control signals that are
used to regulate  35  nal 61 of line deflection voltage regulator 60. the
scan supply voltage [err] A feedback voltage [err]     The regulated scan
supply voltage [err] is varied is applied to control input terminal 61 via
resistor  in accordance with these ultor voltage fluctuations 63 to provide
a closed loop negative feedback that  in a manner that compensates for the
remaining maintains a constant deflection retrace pulse am-   raster
distortion produced by the short term fluc- plitude with variations in the
frequency. of horizontal  40  tuatons that remain uncompensated by high
volt- switching signal S and with residual ripple in the  age regulator 50.
The time constant associated with B + voltage that remains uncorrected by
switched    resistor 43 and capacitor 44 is selected to pass on mode power
supply regulator 21. The feedback       these short term fluctuations to
control input termi- voltage [err] is obtained from the retrace pulse volt-
nal 61. The time constant is also matched to the age V, that is coupled to
a diode 65 via a current  45  time constant associated with RC network 68
that limiting resistor 64 and that is then filtered by a  is coupled
between the output and inverting input capacitor 66.
terminals of comparator U1. A second control voltage applied to control
Assume, for example, that the ultor output volt- input terminal 61 is
obtained from a vertical pa-   age fluctuation is in the direction to
decrease the rabola generator 31, of well-known design. Vertical  50  ultor
voltage. This decrease tends to increase the parabola generator 31 supplies
a side pincushion    raster width. The accompanying decrease in ultor
correction voltage [err] that is AC coupled by a     feedback voltage [err]
Is coupled to inverting input capacitor 34 via a resistor 37 to terminal
61, after  terminal of comparator U2 to produce an increase first being
divided down in amplitude by voltage   in the error voltage [err] The
increase In error dividing resistors 32 and 33. Additional DC bias for  55
voltage [err] is coupled to the inverting input termi- the Inverting input
terminal of comparator U1 Is    nal of comparator U1 of line deflection
voltage provided by voltage dividing resistors 35 and 36   regulator 60 to
decrease the error voltage [err] The coupled to a + 12V source. The
pincushion correc-   control current [err] thereby decreases, decreasing 5 
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series-pass transistor Q10. The de-   cause the tracking between the
voltage changes crease in conduction of series-pass transistor Q10  across
the sampling resistor and the ultor voltage produces a decrease in the
regulated scan supply   fluctuation [err] may not be adequate. Such in-
voltage [err] and therefore a decrease in the am-      adequacy may be due
in part to the fact that the plitude of the line scanning current. The
decrease    5   leakage inductance exhibited by the large number in
amplitude of the line scanning current decreases  of turns In high voltage
winding [err] combined with the width of the raster lines as compensation
for   possibly inadequate filtering by the ultor capaci- the tendency of
the raster lines to increase with a  tance, result in an internal generator
impedance decrease in ultor voltage.                         that causes
the ultor voltage to vary in a manner An advantage of using the output of
high volt-  10  different than that of the current variations in a age
regulator comparator U2 as the input to line    sampling resistor.
deflection voltage regulator comparator U1 to pro- vide the mechanism for
additional raster width cor-  Claims rection, is that the impedances
between the output terminal of comparator U2 and the input terminal of  15
1. Apparatus for regulating raster width, compris- comparator U1 may be
readily matched and proper         ing: signal bias levels may be readily
achieved.             a line deflection voltage regulator (60) respon- An
alternative way of obtaining ultor feedback      sive to control signals
for developing a first voltage V, Is from a focus electrode voltage that is
regulated voltage; derived from the resonant pulse voltage being de-  20
a line deflection circuit (80) coupled to said veloped at a focus tap
terminal F in winding Wb of      line deflection voltage regulator (60) for
gen- high voltage transformer T2. The pulse voltage in       erating line
scanning current In a line deflec- winding Wb that generates the focus
electrode volt-    tion winding [err] the amplitude of said scan- age may
be used to generate the feedback voltage        ning current being
dependent on said first reg- V,, provided that beam current loading on
ultor  25     ulated voltage; terminal U produces the same type of ringing
and        a high voltage regulator (50) responsive to other waveshape
distortion of the pulse voltage at      control signals for developing a
second regu- tap terminal F as is produced across the entire        lated
voltage; high voltage secondary winding Wb.                      a high
voltage generator (70) coupled to said It is desirable to use an ultor
sense voltage that  30  high voltage regulator (50) for generating an is
directly representative of the ultor voltage, such   ultor output voltage
at an ultor terminal (U), the as ultor feedback voltage [err] that is
obtained from     magnitude of said ultor output voltage being junction
terminal 91 coupled to ultor terminal U.       dependent on said second
regulated voltage; Such a sense voltage is a direct representation of
means (U2,Q11) coupled in a feedback path ultor voltage fluctuations and
may be advanta-  35      between said high voltage generator (70) and
geously used to enable line deflection voltage reg-     said high voltage
regulator (50) for developing ulator 60 to directly follow such
fluctuations.         a first ultor control signal for said high voltage It
is desirable to use such a direct representa-    regulator (50) that is
representative of ultor tion sense voltage to permit the amplitude of the
output voltage to regulate said ultor output line scanning current to track
the fluctuations in  40  voltage; and ultor voltage. Such tracking Is
necessary to main-      means (43,44) coupled to said feedback path tain a
constant deflection sensitivity. For example,    for developing a second
ultor control signal for for a relatively small fluctuation, aU, in the
ultor    said line deflection voltage regulator (60) that voltage, the
change in amplitude [err] of the line       is representative of
fluctuations in said ultor scanning current should be directly proportional
to  45  output voltage to vary said first regulated volt- the ultor voltage
fluctuation [err] to maintain a con-     age in accordance therewith for
providing ras- stant deflection sensitivity. Changes in the ultor      ter
width regulation. feedback voltage Vf are directly related to the ultor
voltage fluctuations. Feedback voltage [err] provides  2. Apparatus
according to Claim 1 characterized a good sense signal for use by line
deflection   50     in that said second ultor control signal is repre-
regulator 60 to produce the necessary changes in       sentative of ultor
output voltage fluctuations scan supply voltage [err] that produce the
required       that remain uncancelled by said high voltage changes [err]
in the amplitude of the line scanning      regulator (50). current. Using a
sampling resistor in the current path of  55  3. Apparatus according to
Claim 1 characterized high voltage winding Wb to provide an indirect
in that said first ultor control signal developing representation of
fluctuations of the ultor voltage U   means includes a comparator (U2)
having an may not provide satisfactory representation be-         output
[err] coupled to a control input of said 



9              EP0183615 B1                        10 conduction in
series-pass transistor Q10. The de-   cause the tracking between the
voltage changes crease in conduction of series-pass transistor Q10  across
the sampling resistor and the ultor voltage produces a decrease in the
regulated scan supply   fluctuation [err] may not be adequate. Such in-
voltage [err] and therefore a decrease in the am-      adequacy may be due
in part to the fact that the plitude of the line scanning current. The
decrease   5   leakage inductance exhibited by the large number in
amplitude of the line scanning current decreases  of turns in high voltage
winding [err] combined with the width of the raster lines as compensation
for   possibly inadequate filtering by the ultor capaci- the tendency of
the raster lines to increase with a  tance, result in an internal generator
impedance decrease in ultor voltage.                         that causes
the ultor voltage to vary in a manner An advantage of using the output of
high volt-  10  different than that of the current variations in a age
regulator comparator U2 as the input to line    sampling resistor.
deflection voltage regulator comparator U1 to pro- vide the mechanism for
additional raster width cor-  Claims rection, is that the impedances
between the output terminal of comparator U2 and the input terminal of  15
1. Apparatus for regulating raster width, compris- comparator U1 may be
readily matched and proper        ing: signal bias levels may be readily
achieved.            a line deflection voltage regulator (60) respon- An
alternative way of obtaining ultor feedback      sive to control signals
for developing a first voltage [err] Is from a focus electrode voltage that
is   regulated voltage; derived from the resonant pulse voltage being de-
20   a line deflection circuit (80) coupled to said veloped at a focus tap
terminal F in winding Wb of     line deflection voltage regulator (60) for
gen- high voltage transformer T2. The pulse voltage in      erating line
scanning current in a line deflec- winding Wb that generates the focus
electrode volt-    tion winding [err] the amplitude of said scan- age may
be used to generate the feedback voltage       ning current being dependent
on said first reg- [err] provided that beam  current loading on ultor  25
ulated voltage; terminal U produces the same type of ringing and        a
high voltage regulator (50) responsive to other waveshape distortion of the
pulse voltage at     control signals for developing a second regu- tap
terminal F as is produced across the entire        lated voltage; high
voltage secondary winding Wb.                     a high voltage generator
(70) coupled to said It is desirable to use an ultor sense voltage that  30
high voltage regulator (50) for generating an is directly representative of
the ultor voltage, such  ultor output voltage at an ultor terminal (U), the
as ultor feedback voltage [err] that is obtained from     magnitude of said
ultor output voltage being junction terminal 91 coupled to ultor terminal
U.       dependent on said second regulated voltage; Such a sense voltage
is a direct representation of     means (U2,Q1 1) coupled in a feedback
path ultor voltage fluctuations and may be advanta-  35     between said
high voltage generator (70) and geously used to enable line deflection
voltage reg-    said high voltage regulator (50) for developing ulator 60
to directly follow such fluctuations.        a first ultor control signal
for said high voltage It is desirable to use such a direct representa-
regulator (50) that is representative of ultor tion sense voltage to permit
the amplitude of the    output voltage to regulate said ultor output line
scanning current to track the fluctuations in  40  voltage; and ultor
voltage. Such tracking is necessary to main-     means (43,44) coupled to
said feedback path tain a constant deflection sensitivity. For example,
for developing a second ultor control signal for for a relatively small
fluctuation, [err] in the ultor    said line deflection voltage regulator
(60) that voltage, the change in amplitude [err] of the line       is
representative of fluctuations in said ultor scanning current should be
directly proportional to  45  output voltage to vary said first regulated
volt- the ultor voltage fluctuation [err] to maintain a con-    age in
accordance therewith for providing ras- stant deflection sensitivity.
Changes in the ultor     ter width regulation. feedback voltage [err] are
directly related to the ultor voltage fluctuations. Feedback voltage [err]
provides  2. Apparatus according to Claim 1 characterized a good sense
signal for use by line deflection   50    in that said second ultor control
signal is repre- regulator 60 to produce the necessary changes In
sentative of ultor output voltage fluctuations scan supply voltage [err]
that produce the required       that remain uncancelled by said high
voltage changes [err] in the amplitude of the line scanning      regulator
(50). current. Using a sampling resistor in the current path of  55  3.
Apparatus according to Claim 1 characterized high voltage winding Wb to
provide an indirect         in that said first ultor control signal
developing representation of fluctuations of the ultor voltage U   means
includes a comparator (U2) having an may not provide satisfactory
representation be-        output [err] coupled to a control input of said 
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regulator (50) and having an Input     (60) to vary said first regulated
voltage in a for receiving a feedback voltage representative     manner
that provides side pincushion correc- of said ultor output voltage.
tion. 4. Apparatus according to Claim 3 characterized    5   Revendications
by a resistive voltage divider (25,26) coupled to said ultor terminal (U)
for developing said  1. Dispositif pour reguler la largeur de mire, corn-
feedback voltage at a junction terminal (91)        prenant: thereof.
un regulateur de tension de deviation de ligne 10      (60) repondant a des
signaux de commando 5. Apparatus according to Claim 4 characterized
pour produire une premiere tension r6gulee; by a capacitance (27) coupled
to said ultor         un circuit de d6viatlon de ligne (80) couple au
terminal (U) and to said junction terminal (91)     regulateur de tension
de deviation de ligne (60) for enabling said comparator (U2) to respond
pour produire un courant de balayage de ligne to relatively rapid
fluctuations in said ultor out-  16  dans un enroulement de d6viation de
ligne put voltage.                                        (LH), I'amplitude
du courant de balayage 6tant dOpendante de la premibre tension regul6e; 6.
Apparatus according to claim 4 or 5 character-      un rdgulateur de haute
tension (50)rdpondant ized in that said second ultor control signal
aux signaux de commando pour produire une developing means (43,44) is
responsive to the   20  seconds tension rdgulee; output of said comparator
(U2) for developing       un g~nerateur de haute tension (70) coupl6 au
therefrom said second ultor control signal.        regulateur de haute
tension (50) pour produire une tension de sortie ultime d une borne ulti-
7. Apparatus according to Claim 1 characterized        me (U), la grandeur
de la tension de sortie by a third voltage regulator (21) for generating
25  ultime 6tant dependante de la seconds tension a regulated supply
voltage from an unregulated     rdgul6e; input voltage, said line
deflection (60) and high   un moyen (U2,Q11) coupIl dans un trajet de
voltage (50) regulators developing their respec-    contre-rsaction entre
le g~nerateur de haute tive regulated voltages from said third voltage
tension (70) et Is regulateur de haute tension- regulator (21).
30       (50) pour produire un premier signal de com- mande ultime au
regulateur de haute tension 8. Apparatus according to Claim 7 characterized
(50) qui est representatif de la tension de sor- In that said high voltage
generator (70) com-       tie ultime pour reguler la tension de sortie
prises switching means (Q9) coupled to a first      ultime; et winding
[err] of a high voltage transformer   35     un moyen (43,44) coupl6 au
trajet de contre- (T2), said ultor output voltage being generated
reaction pour produire un second signal de from the voltage developed
across a second          commando ultime au regulateur de tension de
winding [err] of said transformer (T2).              deviation de ligne
(60) qul est representatif de fluctuations dans la tension de sortie ultime
9. Apparatus according to any preceding claim   40     pour varier la
premiere tension rdgulee avec characterized in that said line deflection
circuit  cello-cl pour produire la regulation de largeur (80) is coupled to
said line deflection regulator   de mire. (60) via a second transformer
(T1) having a retrace pulse voltage developed therein by      2. Dispositif
selon la revendicatlon 1, caract6ris4 said line deflection winding [err]
45       en ce que le second signal de commando ultIme pr6cit6 est
reprdsentatif de fluctuations 10. Apparatus according to Claim 9
characterized       de tension de sortie uitime qui restent non by means
(64,65,66) for developing a control        supprimdes par le rdgulateur de
haute tension signal for said line deflection regulator (60)      precit6
(50). representative of the amplitude of said retrace   so pulse voltage
for varying said first regulated  3  Dispositif solon la revendlcatlon 1,
caractdris6 voltage to maintain a regulated retrace pulse       en ce que
le moyen prdcitd de production du voltage.
signal de commando ultime comprend un comparateur (U2) ayant une sortie
(VY1) cou- 11. Apparatus according  any preceding claim   65      plee a
une entree de commando du regulateur characterized by a vertical rate
signal gener-      de haute tension (50) prdcltd et ayant une ator (31) for
developing a vertical rate control    entree pour recevoir une tension de
contre- signal for said line deflection voltage regulator   r6actlon
representative de la tension de sortie 7    ~ ~~~~~~1111 ri 111111 HEai
ala1 11 lain 
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regulee. 4. Dispositlf selon la revendication 3, caract&ris4  11.
Dlspositif selon l'une des revendications prece- par un diviseur de tension
A resistances            dentes, caracterlse par un generateur de si-
(25,26) couple a la borne ultime precltee (U)   5   gnaux de frequence
verticale (31) produisant pour produire la tension de contre-reaction
un signal do commande de fr6quence verticale precitee a une borne de
jonctlon (91) de celul-     au regulateur de tension de deviation de ligne
ci.                                                 precIte (60) pour
varier la premibre tension regulee precltee de manibre a produire une 5.
Dispositif selon la revendlcation 4, caract~ris6   10  correction latirale
en coussinet. par un condensateur (27) coupK6 a la borne ultime precitee
(U) et a la borne de jonction   AnsprUche pr~citde (91) pour permettre au
comparateur (U2) de repondre a des fluctuations relative-   1.
Rasterbreitenregelungsschaltung mit ment rapides dans la tension de sortie
ultimc   75  elnem  Zellenablonkspannungsregler (60), der pr6cit~e.
in Abhingigkeit von Steuersignalen eine orste geregelte Spannung erzeugt,
6. Dlspositif selon la revendication 4 ou 5, carac-     einer mit dem
Zeilenablenkspannungsregler terise en ce que le moyen precite de produc-
(60) gekoppelten Zeilenablenkschaltung (80) J)      tion du second signal
de commande ultime   20        zur Erzeugung eines Zeilenablenkstroms in
ei- (43,44) repond a la sortie du comparateur pre-      ner
Zeilonablenkwicklung (LH), dessen Amplitu- cit6 (U2) pour produire de
celul-cl ie second       de von der orsten geregelten Spannung ab- signal
de commande ultime.                          hangt, elnem
Hochspannungsregler (50), der in Ab- 7. Dispositif solon la revendication
1, caract6rise   25  hangigkeit von Steuersignalen elne zweite go- par un
troisilme regulateur de tension (21)         regelte Spannung orzeugt, pour
produire une tension d'alimentatlon r6gu-      elnem mit dem
Hochspannungsregler (50) ge- lee a partir d'une tension d'entree non
regulde,    koppelten Hochspannungsgenerator (70) zur les regulateurs
precites de d~viatlon de ligne      Erzeugung einer Anodenausgangsspannung
an (60) et de haute tension (50) produisant leurs  3o  einem AnodenanschluB
(U), deren Grofie von tensions regulees respectives a partir du troi-
der zweiten geregelten Spannung abhangt, sibme r6gulateur de tension (21).
elner in elnem  RUckkopplungsweg zwlschen dem  Hochspannungsgenerator (70)
und dem 8. Dispositif selon la revendication 7, caract6ris6
Hochspannungsregler (50) liegenden Schaltung en ce que le g~nerateur de
haute tension   S5       (U2,Q11) zur Erzougung Sines ersten Anoden-
precite (70) comprend un moyen de commuta-          spannungsregelsignals
ffir den  Hochspan- tion (Q9) coupl6 a un premier enroulement
nungsregler (50) als MaD ffir die Anodenaus- (W.) d'un transformateur de
haute tension           gangsspannung zu deren Regelung, (T2), la tension
de sortie ultime pr~cit6e etant    und eaner In den RUckkopplungsweg
eingeffig- produite a partir de la tension produite A tra-  40  ton
Schaltung (43,44) zur Erzeugung elnes vers un second enroulement (Wb) dudit
trans-        zweiten Anodenspannungsregelsignals far den formateur (T2).
Zellonablenkspannungsregier (60), als Mal fMr Schwankungen der
Anodenausgangsspannung 9. Dispositif selon l'une des revendications prece-
zur entsprechenden Anderung der ersten gere- dentes, caracterise en ce que
le circuit de   45    gelten Spannung im Sinne olner Rasterbreiten-
ddviation de ligne pr~cit6 (80) est couple au       regelung. regulateur de
deviation de ligne precite (60) via un second transformateur (Ti) ayant une
ten-    2. Schaltung nach Anspruch 1, dadurch go- sion dOimpulsion de
retour produite dans celui-     kennzelchnet, dan das zweite Anodenspan- ci
par l enroulement de deviation de ligne (LH)-   50  nungsregelsignal emn
Mall fr von dem Hoch- spannungsregler  (50)  nicht  ausgeregelte 10.
Dispositif solon la revendicatfon 9, caracterisd    Schwankungen der
Anodenausgangsspannung par un moyen (64,65,66) produisant un signal
ist. de commande au rngulateur de deviation de ligne prdcit4 (60)
repr~sentatif de l'amplitude   55  3. Schaltung nach Anspruch 1, dadurch
ge- de la tension d'impulsion de retour precit~e        kennzeichnet, dal
die das erste Anodenspan- pour varier la premibre tension rdgulee pour
nungsregelsignal erzougende Schaltung einen maintenir une tension
d'impulsion de retour         Vergleicher (U2) enthilt, dessen Ausgang
(V.,) I    C   L  H 111111111  11111 * 
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mit einem Steuereingang des Hochspannungs-        anderung der ersten
geregelten Spannung im reglers (50) gekoppelt ist und dessen Eingang
Sinne einer Regelung der RUcklaufimpulsspan- eine RUckkopplungsspannung
zugefUhrt wird,        nung. die ein MaB f3r die Anodenausgangsspannung
ist.                                      5   11. Schaltung nach einem der
vorstehenden An- sprUche, gekennzetchnet durch einen Verti- 4. Schaltung
nach Anspruch 3, dadurch ge-             kalfrequenzsignalgenerator (31)
zur Erzeugung kennzelchnet, daB mit dem Anodenanschlul3         elnes
vertikalfrequenten Regelsignals far den (U) ein Widerstandspannungsteiler
(25,26) ge-     Zeilenablenkspannungsregler (60) zur Veran- koppelt ist, an
dessen Abgriff (91) die ROck-  1o  derung der ersten geregelten Spannung im
kopplungsspannung verfOgbar ist.                  Sinne elner
Ost-West-Kissenkorrektur. 5. Schaltung nach Anspruch 4, dacdurch ge-
kennzelchnet, daO eine Kapazitat (27) an den AnodenanschluB (U) und an den
Abgriff (91)  is angeschlossen ist Irn Sinne elner schnellen Reaktion des
Vergleichers (U2) auf relativ schnelle Anderungen der Anodenausgangs-
spannung. 20 6. Schaltung nach Anspruch 4 oder 5, dadurch gekennzelchnet,
daB die das zweite Anoden- spannungsregelsignal erzeugende Schaltung
(43,44) durch das Ausgangssignal des Verglel- chers (U2) zur Erzeugung des
zweiten Hoch-  25 spannungsregelsignals steuerbar ist. 7. Schaltung nach
Anspruch 1, gekennzeichnet durch einen dritten Spannungsregler (21), der
aus elner ungeregelten  Eingangsspannung   30 eine geregelte
Betriebsspannung ableitet als Versorgungsspannung fUr den Zellenablenks-
pannungsregler (60) und den Hochspannungs- regler (50) zur Ableitung von
deren jewelligen geregelten Spannungen.                    35 8. Schaltung
nach Anspruch 7, dadurch ge- kennzefchnet, dalB der Hochspannungsregler
(70) einen Schalter (Q9) aufweist, der mit einer ersten Wicklung (Wa) eines
Hochspannungs-  40 transformators (T2) gekoppelt lst und daB die
Anodenausgangsspannung aus der an elner zweiten Wicklung (Wb) des
Transformators (T2) entstehenden Spannung erzeugt wird. 45 9. Schaltung
nach elnem der vorstehenden An- sprlche, dadurch gekennzefchnet, daB die
Zeilenablenkschaltung (80) mit dem Zeilenab- lenkspannungsregier (60) Ober
einen zweiten Transformator (T1) gekoppelt ist, in dem von   5o der
Zeilenablenkwicklung (LH) eine Rflcklaufim- pulsspannung entsteht. 10.
Schaltung nach Anspruch 9, gekennzelchnet durch elne Schaltung (64,65,66)
zur Erzeu-  55 gung elnes Steuersignals fUr den Zeilenab-
lenkspannungsregler (60) als MaB far die RUcklaufimpuls-Spannungsamplitude
zur Ver-    


