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ized or regulated ultor voltage so as to obtain better display performance
over the entire beam current or This invention relates to a powersupply for
avid-  brightness range. It may be further desirable to have eo apparatus,
e.g. television apparatus or video dis-  the ultor voltage adjustable to
the maximum permis- play apparatus.                                5
siblevalue, taking into account the x-radiation limit, to In television
receiver or monitor circuits, the ultor  obtain high brightness at low beam
currentand, there- accelerating potential or high voltage for a picture
fore, a better spot size. tube is typically derived by rectifying a retrace
pulse  According to the present invention, there Is pro- voltage developed
in a high voltage winding of a hor-  vided a high voltage power supply of a
video appara- izontal output flyback transformer. The retrace pulse   10
tus, comprising: a source of an input signal at a fre- voltage Is developed
by a horizontal deflection circuit  quency that Is related to a deflection
frequency; a fly- output stage that is coupled to the high voltage wind-
back resonant circuit; first switching means respon- ing via the
primarywinding oftheflybacktransformer.  sive to said input signal and
coupled to said flyback The horizontal deflection circuit output stage
compris-  resonant circuit for generating a periodic, resonant es a
horizontal deflection winding, a retrace capacitor  15  first flyback
voltage that is developed across a high and a trace switch, comprising a
damper diode and a  voltage winding of a flyback transformer, a second r
horizontal output transistor.                       resonant circuit;
second switching means responsive In typical television receivercircuits,
rastersize is  to a control signal and coupled to said second reso-
Inversely proportional to the square root of the ultor  nant circuit for
generating at a first terminal of said accelerating potential. Because the
high voltage cir-  20  high voltage winding a periodic, resonant second
fly- cult exhibits a certain amount of source Impedance,  back voltage at a
controllable phase relative to said Increasing the load current drawn from
the ultor ter-  first flyback voltage that 18 applied in series with said
minal will result in a decreased ultor accelerating po-  first flyback
voltage such that a high voltage pulse is tential. Ultor voltage variations
resulting from varia-  developed at a second terminal of said high voltage
tion of beam current occur mainly due to a leakage in-  25  winding having
an amplitude that varies In accor- ductance between the high voltage and
the primary  dance with said phase; and a control circuit for gen- winding
of the flyback transforrner. Ultor voltage vari-  erating said control
signal to vary the phase of said ations lead to reduced performance. The
reduced    second flyback voltage relative to that of said first fly-
performance is manifested by undesirable rastersize  back voltage; said
control circuit operating in a nega- variations, reduced peak brightness
and poorfocus at  3o  tive feedback mode when the amplitude-phase char-
high beam currents.                                acteristic of said high
voltage pulse is ascending and In one prior art arrangement, raster width
varia-  said control circuit operating In a positive feedback tions are
compensated by supplying an energizing   mode when said amplitude-phase
characteristic of voltage via a resistoracross which a beam current de-
said high voltage pulse is descending; characterized pendent voltage drop
develops. The resistor Is cou-  35  In that said control circuit comprises
means respon- pled to the primary winding of the flyback transfor-  sive to
said second flyback voltage and to said first mer. Compensation is possible
because the raster   flyback voltage for generating a signal that limits
the width variations are directly proportional to variations  range of said
controllable phase to prevent said neg- of the energizing voltage that is
applied across the pr-  ative feedback from changing to positive feedback.
.^    mary winding, which determines the deflection cur-  40  In the
drawing: rent amplitude, but are proportional only to the square  FIGURE 1
Illustrates a horizontal deflection cir- root of the variations of the high
voltage retrace pulse.  cuit with ultor voltage stabilization, embodying an
Disadvantageously, In such arrangements the vol-       aspect of the
invention; tage drop across the resistorfurther reduces the high  FIGURE
2a-2f and 3a-3i Illustrate waveforms voltage at high beam currents,
resulting in a focus vol-  45  useful in explaining the operation of the
circuit of tage and an ultorvoltage that are not at optimal levels.  FIGURE
1; and In another prior arrangement disclosed in JP-A-    FIGURE 4
illustrates a second embodiment of 54-64417 a high voltage regulator adds a
regulating    the Invention that includes a protection circuit.
pulsevoltage tothe deflection retrace voltage inputto  FIGURE 1 illustrates
a horizontal deflection cir- a high voltage rectifier. The regulation is
provided by  5o  cuit 100 and a high voltage stabilization circuit 102
varying the phase of the added pulse voltage relative  that generates
astabilized ultorvoltage U, embodying to the deflection retrace voltage.
There is a danger  an aspect of the invention. The circuits of FIGURE 1
under certain conditions that the peaks of the two  may be used in
conjunction with, for example, a 1100, pulses may coincide resulting in
loss of control of the  27" 45AX color display system, not shown. For sim-
regulation.                                   55  plicty,
east-westrastercorrection, horizontal linearity Because of the advent of,
for example, very large  correction and component values, which are not
rel- picture tubes having Increased resolution and high  avant for
explaining the Invention, are omitted from definition, it may be desirable
to have a better stabil-  FIGURE 1. 2    
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stabilization circuit 102 includes a  ates ultorvoltage U, Is substantially
equal to the peak switching Darlington translator Q2, a stabilization re-
value of the sum of retrace voltages V2 and V3. The trace capacitor C3 and
a primary winding Wa of a   peak voltage of stabilization voltage is
controlled by transformer T2. Transformer T2 has a secondary     control
circuit 103. winding Wb for developing a stabilization retrace or   5  In
accordance with another aspect of the inven- flyback voltage V3 between
terminals A and B. Wind-  tion, ultor voltage U Is held constant by a
negative ing Wb is coupled at terminal B in series with a high  feedback
loop of control circuit 103. Control circuit voltage winding W2 of a
flyback transformer T1.    103 varies the phase of voltage V4 and, hence,
that Aswitching transistor Q1 of deflection circuit 100,  of stabilization
retrace voltage V3 with respect to hor- responsive to a horizontal rate
drive signal from hor-  1o  Izontal retrace voltage VI, hence also with
respect to izontal oscillator and driver 90, generates a horizontal
retrace voltage V2. rate retrace voltage VI In a deflection retrace or fly-
FIGURE 2a-2f and 3a-3i illustrate waveforms back resonant circuit 79 that
is coupled via a primary  useful for explaining the operation of the
circuit of winding WI of transformer TI to winding W2 to form  FIGURE 1.
Similar symbols and numerals in FIG- a horizontal rate retrace orflyback
high voltage V2 in  15   URES 1, 2a-2f and 3a-3i indicate similar items or
winding W2. Winding W2 is coupled to a conventional  functions. voltage
tripler 101 that generates an ultor voltage U  FIGURE 2c Illustrates the
phase relation of vol- in accordance with the sum of retrace voltages V2
tages V3 and V2 as a function of beam current. The and V3.
phase of voltage V3 Is advanced relative to that of vol- Circuit 102 is
energized by a supply voltage V+,  20  tage V2, by a time interval,
depicted as ta, at low obtained, for example, from a power supply arrange-
beam current. The low beam current is, Illustratively, ment 77. Arrangement
77 Includes a winding W3 of   0.2 ma, on the average. The phase advance,
tb, of transformer T1, a resistor R4 and a diode D3. Diode  stabilization
retrace voltage V3 Is smaller at high D3 conducts during trace. Voltage V+
may also be   beam current, that is, illustratively, 1.2 ma, on the used,
for example, to energize a vertical deflection   25  average. circuit, not
shown.                                   FIGURE 2d illustrates a waveform
representing A beam current sampling resistor R2 and a paral-  the sum of
the instantaneous values of retrace voltag- lel coupled capacitor C2 are
coupled between termi-  es V2 and V3. Voltage V3 adds only 0,36 KY to vol-
nal A of winding Wb and ground. Consequently, a    tage V2 at low beam
current to form a voltage VsUM beam current dependent negative voltage VaC
is de-  3o  that Is applied to terminal 101a of tripler 101. In com-
veloped across resistor R2 at terminal Awhich serves  parison, the
decreased phase advance at high beam as an input to a beam current limiter,
not shown. Vol-  current causes retrace voltage V3 to add 0.96 IN to tage
variations of voltage Vecatterminal Aare, forex-  voltage V2. The phase of
voltage V3 of FIGURE 2c is ample, between zero Volts and 15 Volts. Conse-
modulated in the range, t-t2, that is illustratively, 8 mi- quently,
voltage V3c at terminal A has no appreciable  35  croseconds. influence on
stabilization circuit 102 and, therefore, is  In carrying out a preferred
feature of the Inven- not referred to in the description that follows.
tion, control circuit 103 shifts the phase of retrace vol- Stabilization
circuit 102 operates as an energy  tage V3 of FIGURE 2c in a way that
causes current i flywheel. When transistor Q2 is conductive, an In-  in
resistor R3 of FIGURE 1 to remain substantially /   creasing ramp current
11 flows through winding Wa   40  constant when the beam current varies.
and stores energy in winding Wa. When transistor Q2   It should be
understood thatthe invention may be is switched off, the stored energy is
transferred into  embodied In a control circuit that Is similar to control
stabilization retrace capacitor C3 and develops a re-  circuit 103 but
which produces stabilization retrace trace voltage V4 across capacitor C3
and across    voltage V3 with a phase lag, Instead of phase ad- winding Wa
that forms with capacitor C3 a stabiliza-  45  vance, relative to voltage
V2. tion retrace resonant circuit 78. Voltage V4 is trans-  In FIGURE2d the
level of ultorvoltage U isshown formercoupled towinding Wb and appears as
voltage  relative to the peak of the sum of voltages V2 and V3. V3 across
winding Wb that is in series with voltage V2.  The high beam envelope of
the sum of voltages V2 A control circuit 103 of stabilization circuit 102
and V3 of FIGURE 2d Is higher than ultor voltage U. provides base drive
that controls the turn-off timing   5o  The sum of the voltages is higher
because of the vol- of transistor Q2 at a horizontal frequency fH having a
tage drop across the diodes, not shown, of tripler 101 variable phase
relative to that of the base drive of  of FIGURE 1, causing an averaging
effectof the peak transistor Q1. The phase varies in accordance with a
voltage during retrace. The peak forward current i1 of current i2 that
flows in a bleeder resistor R3 that is in-  FIGURE 2f that is coupled to
winding Wa of FIGURE dicative of the level of ultorvoltage U. Bleeder
resistor  as   1 is higher at high beam currents because more en- R3
provides a focus voltage and a Grid 2 voltage to  ergy is necessary to
regulate ultor voltage U. the picture tube, not shown. The peak voltage at
an   Energy is always circulating In circuit 102. There- input terminal
1Ola of voltage tripler 101, that gener-  fore, when the displayed raster
suddenly changes 3    
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white, the already circulating ener-  Current 62 in resistor R3, which is
proportional to gy is advantageously, rapidly transferred to winding  ultor
voltage U, Is separated Into a first portion that is Wb by immediately
retarding the turn-off Instant of  substantially unaffected by variations
of ultor voltage transistor 02. Likewise, the energy flow may be inter-  U.
The first portion flows through resistors R5, R6, rupted very quickly by
the capability of immediately   e   and RI 3 and, via a winding W4, to
ground. A second advancing the turnoff instant of transistor 02. This
portion of current 12 that varies with ultor voltage U, feature
significantly improves the white window or  flows through transistor Q10
and produces, at an In- white bar response of the display, not shown in the
verting inputterminal of acomparatorUlAand across FIGURES.
a resistor R12, a voltage V1. The ratio between a variation of ultorvoltage
U to  io  Advantageously, by biasing the base of transistor the
corresponding beam current variation is conven-  Q10 with approximately +12
volts, the portion of cur- tionally referred to as the high voltage output
imps-  rent 6 that flows through resistor R12, that does not dance. To
measure the output impedance, the beam  vary with variation of voltage U,
may be reduced with- current is changed, for example, from 0.2 mA to 1.2
out reducing the error voltage amplitude. Thus, resis- mA. The measured
drop In ultor voltage U Is then div-  15  tor R12 can be high in value to
obtain high amplitude ided by the beam current difference, that Is 1 mA, in
errorvoltage with low average DC value. Low average the example.
DC value is desirable for operating within the input In a conventional
deflection circuit, using the  voltage range of comparator UIA.
samerflyback transformerTI, thatdoes notincludean    Adjustment of resistor
R6 that controls ultor vol- arrangement such as circuit 102, a drop of 2kV
was  20  tage U changes voltages VI0 and VII at the respeo- measured,
corresponding to an output impedance of  tive input terminals of comparator
UIA in an opposite 2 megohms. In comparison, in the circuit of FIGURE  or
differential manner. The more current flowing 1, using the same flyback
transformer T1, the varia-  through resistors R5, R6, and R13, the less
current tion of ultor voltage U was, advantageously, reduced  flows through
resistor R12, and vice versa. The two to 200 Volts, corresponding to an
output impedance  25  current paths of current i2form an impedance coupled
of 0.2 megohms. Advantageously, this lower source  In series with bleeder
resistor R3. Resistor RS is ad- impedance resulted in a visible improvement
of the  justed to obtain the required DC levels of voltages displayed
raster. In particular, the improvement oc-  VIO and VII of FIGURE 3b. curs
in focus, spot size and resolution capability at  Unmodulated retrace
voltage V12 of FIGURE 1, high beam currents.                          3o
developed across winding W4 of transformer T1, pro- Circuit 102 of FIGURE 1
may also be adapted to  duces a horizontal sawtooth voltage component of
operate with a flyback transformer utilized in an ar-  voltage VI0 across a
capacitor C10 with a constant rangement of the diode split type. In such
case, a vol-  amplitude that is coupled to the noninverting Input ter- tage
analogous to voltage V2 may have to be three  minal of comparator UlA.
Comparator UIA causes a times higher and a corresponding flyback transfor-
36  falling edge 55 of FIGURE 3c of a modulated voltage mermaythen require
awinding with three times more  V13 of FIGURE 1 to occur. Edge 55 of FIGURE
Sc, turns to obtain the required peak voltage,        that occurs at a
crossover of voltages VII and VI 0, A retrace interval of voltage V4, for
example, be-  determines the turn-off instant of transistor 02 of tween
time t1 and t. of FIGURE 3g Is designed to be  FIGURE 1 that mayvarywithin
the range t1 -t2 of FIG- longer than that of a deflection retrace Interval
t of  4o   URE 3c. The time or phase modulation of edge 55 of voltageVI of
FIGURE2aorofvoltageVI2ofFIGURE       voltage VI3 is determined according to
error voltage 3a. For example, the deflection retrace time tr may be  V11
of FIGURE 3b, which varies in a voltage range of 11.6 microseconds,
corresponding to retrace reso-  approxImately 100 millivolts over the
variation range nance frequency of 44 kHz. In contrast, the retrace  of
ultor voltage U and of the beam current. time t1 -t4 of voltage V4 of
FIGURE 3g may be 16 mi-  45  A comparator UIB of FIGURE 1 that Is respon-
croseconds, corresponding to retrace resonance fre-  sive to unmodulated
voltage V12 maintains voltage quencyof31 kHz. This provides a lowersource
output  V13 at zero volts until just after time t4 at the end of impedance
across winding Wb of FIGURE 1 that sup-  the horizontal retrace of FIGURE
3c. Comparator plies voltage V3; hence, the regulation characteristic  UIB
of FIGURE 1 is also controlled byretrace voltage is smoother or more
gradual because the rate of  50  V4 that is coupled via aresistorRB.
ComparatorU1B change of voltage V3 is lower than that of voltage V2.
prevents transistor 02 from being turned on prior to In control circuit
103, bleeder resistor R3 is cou-  the trailing edge of retrace voltage V4
of FIGURE 39. pled to the emitter of a transistor 010 that is coupled  A
comparator UI C of FIGURE 1 is controlled by as a common base amplifier.
The base of transistor  a horizontal sawtooth waveform that is developed
010 is biased with a DC voltage of approximately +12  5s  across a
capacitor C13. Consequently, a voltage V14 volts that Is coupled via a
diode DI0. Diode Di0 pro-  of FIGURE 3d is produced bycomparatorUlCofFIG-
vides temperature compensation to the emitter-base  URE I and summed with
voltage VI3 to form a vol- junction voltage variations of transistor 010.
tage V15. Voltage V15 limits the modulation range to 4    
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occurring earlier than time t5 of FIG-  of transistor Q2 and via a diode Dl
3. Therefore, the URES 3c, 3d and 3e. Voltage V15 Is compared with
voltage in capacitor Cl 2 that is coupled to comparator a constant DC
threshold determining voltage VI 6 in  UIA via a resistor RI1 will cause an
increase in error a comparator Ul D. Comparator Ul D controls the op-
voltage VII and, in turn, an advance or a pull back to eration of a driver
transistor Q11.            5   the left of retrace voltage V4 of FIGURE 3g.
In this Beam current variations cause ultor voltage U to  way, the
aforementioned latching condition Is pre- vary that, in turn, causes
collector current in transis-  vented from occurring. Thus, transistors Q12
and tor QI0 also to vary, accordingly. The result is a time  Q13 operate as
a modulation range limiter. modulation of edge 55 of voltage V13 of FIGURE
3c.     FIGURE 4 illustrates a second embodiment of Consequently, the
turn-on time of transistor QiI of  io  the invention. Similar numeral and
symbols in FIG- FIGURE 1 is also phase modulated. When transistor  URES 1
and 4 illustrate similar items or functions. In ill is turned on, a phase
modulated voltage V17 at  FIGURE 4 diode D10 is coupled to a zener diode
that the collector of transistor QOi becomes zero at a con-  develops a 6.8
voltvoltage at the anode of diode Dl0. trollable phase that occurs In the
range t1-t2 of FIG-  Atransistor QIO1 has an emitter electrode that Is cou-
URE 3f. The turn-on Instant of transistor 011 of FIG-  15  pled to the base
of transistor QI 0. The base of tran- URE I causes the turn-off of
transistor Q2.        slstor Ql0 is coupled to the emitter of transistor QI
0. In accordance with a further aspect of the inven-  The collector of
transistor Q10 Is coupled to the col- tion, the turn-off instant of
transistor Q2 controls the  lector of transistor Q10. timing or phase of
stabilization retrace voltage V3 of  Protection against a defective or
disconnected FIGURE 2c relative to thatof retrace resonantvoltage   20
bleeder resistor R3 is provided by transistor Q1 0' V2 of FIGURE 2b. A
change in beam current causes   which Is in cutoff during normal operation.
When the the sum of retrace voltages V2 and V3 of FIGURE 2d  current
flowing through bleeder resistor R3 falls be- to vary as a result of the
phase change in a negative  low 213 of its nominal value, transistor QI 0
turns off feedback manner that stabilizes ultor voltage U.   and transistor
Q10 ' is turned on. The current flowing Voltage V17 of FIGURE 3f at the
collector of driv-  25  through transistor Q10' charges capacitor CII,
caus- ertransistor Q1l of FIGURE 1 has an upramping por-  ing afast
increase of errorvoltage VI1. This shifts the tion 56 of FIGURE 3f caused
by a capacitor C15 of  leading edge of voltage V4 to a time that is
analogous FIGURE 1 which Is charged during the conduction    to time t5 of
FIGURE 39 that is outside the control time of transistor 02. Capacitor C15
Is discharged  range. during the cut-off interval of transistor 02 via a
diode   30 Dil and via transistor 011. Assume, hypothetically, an extremely
high beam  ClaIms current load which then, delays or shifts to the right of
FIGURE 3g the trailing edge of retrace voltage V4  1.
Ahighvoltagepowersupplyofavideoapparatus, so as to overlap with the trace
period OF VOLTAGE   35  comprising: V12of FIGURE 3a. In such a case, the
peakof voltage         a source (90) of an input signal at a fre- V4 of
FIGURE 3g may occur nearly coincidentally        quency that is related to
a deflection frequency; with the peak of voltage V12 of FIGURE 3a or of
vol-        a flyback resonant circuit (79); tage V2 of FIGURE 2b.
Consequently, control circuit         first switching means (Q1) responsive
to 103 of FIGURE 1, operating normally as a negative   4o  said input
signal and coupled to said flyback res- feedback loop, might, under such
extremely high        onant circuit for generating a periodic, resonant
beam load current, function as a positive feedback    firstflyback voltage
(V2) that Is developed across loop that might cause it to latch. To prevent
such latch-  a high voltage winding (W2) of a flyback transfor- ing, a
transistor Q13 is switched to cut-off by the turn-  mer (TI); on of a
transistor 012 during Interval t1o -ta1 of FIG-  45  a second resonant
circuit (78); URE 31.
second switching means (02) responsive A horizontal sawtooth voltage V8s of
FIGURE 3h     to a control signal (VI 7) and coupled to said sec-
thatcontrols the turn-on time of transistor 012 is pro-  ond resonant
circuit (78) for generating at a first duced by a delay network that
includes a resistor R22  terminal (B) of said high voltage winding (W2) a
and a capacitor C14 of FIGURE 1 that is responsive   5o  periodic, resonant
second flyback voltage (V3) at to voltage V12. Interval tr-tl, is
determined by the   a controllable phase relative to said first flyback
timing of the portion of voltage V18 that is more posi-  voltage (V2) that
is applied in series with said first tive than the forward-voltage of the
base-emitterjunc-  flyback voltage (V2) such that a high voltage tion of
transistor 012.                                pulse WVeUM) is developed at
a second terminal If the trailing edge of voltage V4 happens to ap-  5s
(101a) of said high voltage winding (W2) having pear during interval tjo
-t11 transistor Q13 will be in  an amplitude that varies in accordance with
said cutoff and will enable voltage V4 to charge a capacitor  phase; and
C12 via a resistor R30 that is coupled to the collector     a control
circuit (103) for generating said 5    



7                   EP 0 313 3911B1                  8 prevent it from
occurring earlier than time t. of FIG-  of transistor Q2 and via a diode
D13. Therefore, the URES 3c, 3d and 3e. Voltage V15 is compared with
voltage In capacitor C12 that is coupled to comparator a constant DC
threshold determining voltage V16 in  UIA via a resistor R11 will cause an
increase in error a comparatorUID. ComparatorUID controlsthe op-
voltage VI1 and, in turn, an advance ora pull back to eration of a driver
transistor Q11.            6   the left of retrace voltage V4 of FIGURE 3g.
In this Beam current variations cause ultor voltage U to  way, the
aforementioned latching condition is pre- vary that, in turn, causes
collector current in transis-  vented from occurring. Thus, transistors Q12
and tor Q10 also to vary, accordingly. The result is a time  Q13 operate as
a modulation range limiter. modulation of edge 55 of voltage V13 of FIGURE
3c.      FIGURE 4 Illustrates a second embodiment of Consequently, the
turn-on time of transistor Q11 of  io  the invention. Similar numeral and
symbols in FIG- FIGURE 1 is also phase modulated. When transistor   URES I
and 4 illustrate similar items or functions. In Q11 Is turned on, a phase
modulated voltage V17 at  FIGURE 4 diode DI0 is coupled to a zener diode
that the collectorof transistor Qll becomes zero ata con-  develops a 6.8
voltvoltage at the anode of diode DI 0. trollable phase that occurs in the
range t-t2 of FIG-  Atransistor Q1 0' has an emitter electrode that is cou-
URE 3f. The turn-on instant of transistor QII of FIG-   15  pled to the
base of transistor QIO. The base of tran- URE 1 causes the turn-off of
transistor Q2.         sistorQ10' is coupled tothe emitteroftransistorQlO.
In accordance with a further aspect of the inven-  The collector of
transistor Q1' is coupled to the col- tion, the turn-off instant of
transistor Q2 controls the  lector of transistor Q10. timing or phase of
stabilization retrace voltage V3 of  Protection against a defective or
disconnected FIGURE 2crelative tothatof retrace resonantvoltage   20
bleeder resistor R3 Is provided by transistor QI0' V2 of FIGURE 2b. A
change in beam current causes    which Is in cutoff during normal
operation. When the the sum of retrace voltages V2 and V3 of FIGURE 2d
current flowing through bleeder resistor R3 falls be- to vary as a result
of the phase change in a negative  low 213 of its nominal value, transistor
Q1 0 turns off feedback manner that stabilizes ultor voltage U.    and
transistor Q1 0' is turned on. The current flowing Voltage V17 of FIGURE 3f
at the collector of driv-  25  through transistor Q10' charges capacitor
C11, caus- ertransistor Q1I of FIGURE 1 has an upramping por-  Ing a fast
increase of errorvoltage VI1. This shifts the tion 56 of FIGURE 3f caused
by a capacitor C15 of   leading edge of voltage V4 to a time that is
analogous FIGURE 1 which Is charged during the conduction    to time t5 of
FIGURE 39 that is outside the control time of transistor Q2. Capacitor C15
is discharged  range. during the cut-off Interval of transistor Q2 via a
diode   30 DII and via transistor Q11. Assume, hypothetically, an extremely
high beam   Claims current load which then, delays or shifts to the right
of FIGURE 3g the trailing edge of retrace voltage V4  1. Ahigh voltage
powersupplyofavideoapparatus, so as to overlap with the trace period OF
VOLTAGE  S3  comprising: V12 of FIGURE 3a. In such a case, the peak of
voltage        a source (90) of an Input signal at a fre- V4 of FIGURE 3g
may occur nearly coincidentally        quency that is related to a
deflection frequency; with the peak of voltage V12 of FIGURE 3a or of vol-
a flyback resonant circuit (79); tage V2 of FIGURE 2b. Consequently,
control circuit          first switching means (QI) responsive to 103 of
FIGURE 1, operating normally as a negative   40  said input signal and
coupled to said flyback res- feedback loop, might, under such extremely
high         onant circuit for generating a periodic, resonant beam load
current, function as a positive feedback     firstflyback voltage (V2) that
is developed across loop that might cause itto latch. To prevent such
latch-  a high voltage winding (W2) of a flyback transfor- Ing, a
transistor Q13 is switched to cut-off by the turn-  mer (TI); on of a
transistor Q12 during interval to0 -ta1 of FIG-  46  a second resonant
circuit (78); URE 31.
second switching means (Q2) responsive A horizontal sawtooth voltage V18 of
FIGURE 3h      to a control signal (VI 7) and coupled to said sec-
thatcontrols the turn-on time of transistor Q12 Is pro-  ond resonant
circuit (78) for generating at a first duced by a delay network that
includes a resistor R22  terminal (B) of said high voltage winding (W2) a
and a capacitor C14 of FIGURE 1 that is responsive   5o  periodic,
resonantsecond flyback voltage (V3) at to voltage V12. Interval t0r-tte is
determined by the   a controllable phase relative to said first flyback
timing of the portion of voltage Vi8 that Is more posi-  voltage (V2) that
Is applied In series with said first tive than the forward voltage of the
base-emitterjuno-  flyback voltage (V2) such that a high voltage tion of
transistor Q12.                                 pulse (Veui) Is developed
at a second terminal If the trailing edge of voltage V4 happens to ap-  55
(101a) of said high voltage winding (W2) having pear during Interval t10
-ti, transistor Q13 will be in  an amplitude that varies in accordance with
said cutoff and will enable voltage V4 to charge a capacitor  phase; and
C12 via a resistor R30 that is coupled to the collector      a control
circuit (103) for generating said 5 1 1111111 111111 11111 IIIIlI II I!II
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to varythe phase of said sec-  7. A power supply according to Claim 1
character- ond flyback voltage (V3) relative to that of said  ized in that
the phases of said first (V2) and esc- first flyback voltage (V2); said
control circuit   ond (V3) flyback voltages are at least partially (103)
operating in a negative feedback mode        overlapping. when the
amplitude-phase characteristic of said   5 high voltage pulse (VeuM) Is
ascending and said  S. A power supply according to Claim 1 character-
control circuit (103) operating in a positive feed-  ized In that said
flyback resonant circuit (79) com- back mode when said amplitude-phase
charac-        prises a deflection winding (i+) and wherein said teristic
of said high voltage pulse (VsuM) Is de-  control signal (V17) has a
corresponding control- scending;                                  10
lable phase that causes said phase of said seo- characterized in that said
control circuit (103)   ond flyback voltage (V3) to lead that of said first
comprises means (Q12,Q13) responsive to said       flyback voltage (V2)
over an entire regulation second flyback voltage (V3) and to said first
fly-  range of said power supply. back voltage (V2) for generating a signal
(V19) that limits the range of said controllable phase to  15  9. A power
supply according to Claim I character- prevent said negative feedbackfrom
changing to     Ized in that said control circuit (103) includes positive
feedback.                                 means (RI 3,CI0) responsive to
said first flyback voltage (V2) for generating a sawtooth signal 2. A high
voltage power supply according to Claim      (V10) having a ramping portion
(V10), and means I characterized by, rectifier means (101) having   20
(UIA) responsive to said ramping portion (V10) an Input terminal (101a)
that is coupled to said   and to said high voltage pulse to form a first
tran- high voltage pulse for generating a rectified high  sition edge of
said control signal when a cross- voltage that Is coupled to a load circuit
wherein  over, of said ramping portion (VI 0) and of a signal said control
circuit (103) is responsive to said rec-  (VII) that is representative of a
level of said high tifled high voltage for varying said phase of said  25
voltage pulse, occurs that controls the relative second flyback voltage
(V3) in a negative feed-    phase between said first (V2) and second (03)
back manner that stabilizes said rectified high    flyback voltages.
voltage with current variation In said rectifier means (101).
10. A power supply according to Claim 9 character- 30     ized In that said
second switching means com- 3. A high voltage power supply according to
Claim      prises a transistor switch (Q2) having a control I characterized
in that said flyback resonant cir-  electrode (base) that is coupled to
said control cuit (79) comprises a horizontal deflection wind-  signal
(V17) and a main current conducting eleo- ing (iLH.) and a flyback
capacitance (CR).         trode (emitter) that is coupled to said second
res- 35      onant circuit (78), and wherein said transition 4. A high
voltage power supply according to Claim      edge causes said transistor
switch (02) to be- 3 characterized In that said flyback transformer   come
nonconductive, to cause a flyback interval (TI) comprises a primary winding
(WI) that is      to occur In said second flyback voltage (V3). coupled to
said flyback resonant circuit (79) and wherein said high voltage winding
comprises a   40  11. A power supply according to Claim 9 character-
tertiary winding (W2) of said flyback transformer.  Ized in that said
control circuit (103) includes means (R22,C14) coupled to said flyback
reso- 5. A power supply according to Claim 1 character-      nant circuit
(79) for generating a signal that is ized In that the resonant frequency of
said sec-   time shifted relative to said first flyback voltage ond
resonant circuit (78) is lower than that of said -4  (V2), said range
limiting means (Q12,Q13) re- flyback resonant circuit (79).
sponsive to said time shifted signal and to said second flyback voltage for
generating a third sig- 6. A power supply according to Claim I character-
nal when at least a portion of said second flyback ized in that said
control circuit (103) comprises  voltage occurs during the occurrence of
said time means (01 0,CI0) responsive to said first flyback   5o  shifted
signal, said third signal being coupled to voltage fy2) for generating a
sawtooth signal      saldfirsttransitionedgegeneratingmeans(UlA) (V10)
having a constant phase relative to said in-  for varying the timing of
said first transition edge put signal, and means (U1A) responsive to said
to prevent said control circuit (103) from operat- sawtooth signal fy10)
and to said high voltage     ing in a positive feedback mode. pulse for
generating said control signal (V17)  55 having a corresponding
controllable phase that  12. A power supply according to Claim I character-
varies in accordance with said high voltage pulse.  ized In thatsaid first
(V2) and second (3) flyback voltages are produced in windings W2,VWb) that
6 I I111111111111 1 1 S  
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separated to produce said high  Patentansprfche voltage pulse (Vsum) in
accordance with a sum of said first (V2) and second (V3) flyback voltages.
1. Hochspannungsversorgung fOr ein VIdeogerat, umfassend: 13 A power supply
according to Claim I character-   5      esine Quell. (90) fOr ein
Eingangssignal mit ized In that said high voltage winding (W2) of said
einer Frequenz, die auf sine Ablenkfrequenz be- flyback transformer (T1) is
magnetically coupled   zogen ist; to said flyback resonant circuit (79), a
winding        eine R icklauf-Resonanzschaltung (79); (Wb) of a second
flyback transformer (T2) Is mag-       erste auf das Eingangssignal
ansprechen- netically coupled to said second resonant circuit  io  de und
mit der ROcldauf-Resonanzschaltung ver- (78), and said windings (W2,Wb) of
said first (TI)  bundene Schaltmittel (Q1) zur Erzeugung einer and second
(T2) flyback transformers are cou-      periodischen ersten
Resonanz-ROcliaufspan- pled in series to produce via a terminal (101a) of
nung (V2), die an einer Hochspannungswicldung one of said windings, that Is
coupled to an input  (W2) eines Zeilenendtransformators (TI) er- terminal
of a high voltage rectifier (101), a recti-  15  zeugt wird; fied high
voltage at an output terminal of said rec-    eine zweite Resonanzschaltung
(78); tifler (101).                                           zweite auf
ein Stbuersignal (V17) anspre- chende und mit der zweiten Resonanzschaltung
14. A power supply according to Claim 13 character-   (78) verbundene
Schaltmittel (Q2), um an einem ized in thatsaid flyback resonant circuit
(79) com-  20  ersten AnschluR (B) der Hochspannungswick- prises a
deflection winding (LH), a second wind-  lung (W2) eine periodische zweite
Resonanz- ing (W3) of said flyback transformer (TI) Is cou-
Rdcklaufspannung (V3) mit einer steuerbaren pled to a second rectifier (D3)
that generates an  Phase relativ zu der ersten Rfcldaufspannung energizing
voltage (V+), said energizing voltage   (V2) zu erzeugen, die derart in
Reihe mit der er- being coupled via a winding (Wa) of said second   25
sten Rdckdaufspannung (V2) zugeffhrt wird, dau flyback transformer (T2) to
a main current con-    ein Hochspannungsimpuls (V8UM) an einem zwei-
ducting electrode (collector) of a switching tran-  tbn Anschlul (101a) der
Hochspannungswick- sistor (Q2) that is included in said second switch-
lung (W2) aufgebaut wird, dessen Amplitude sich ing means.
mit der genannten Phase indert; und 30           eine Steuerschaltung (103)
zur Erzeu- 15. A power supply according to Claim I character-    gung des
SteuersIgnals (VI 7), um die Phase der ized by a rectifier (101) coupled to
said high vol-  zweiten Ruckiaufspannung (V3) relativzu derder tage pulse
(VsUM) for generating a rectified high  ersten R0cklaufspannung (V2) zu
andern; wobei voltage (U), and third means (Di 0,QIO) having a   die
Steuerschaltung (103) in elnem negativen first teminal (emitter) that is
coupled to said rec-  35  ROckkopplungsbetrieb arbeitet, wenn die Ampli-
tified high voltage (U) through an impedance
tuden-Phasencharakteristik  des  Hochspan- (R3) such thata current (i) that
flows via said im-  nungsImpulses (V'M) ansteigt, und wobei die pedance
(R3) in said first terminal Is indicative of  Steuerschaltung (103) in
elnem positiven ROck- said rectified high voltage and for generating at
kopplungsbetrleb arbeitet, wenn die Ampiltuden- a second terminal
(collector) of said third means   40  Phasencharakteristik des
Hochspannungsimpul- a signal (V11) that Is indicative of said rectified
ses (V\uiM) abfIllt; high voltage having an average value that is level
dadurch gekennzeichnet, daB die Steuer- shifted by said third means
(D10,Q10) relative to  schaltung (103) Mittel (Q12, Q13) umfalt, dieauf a
voltage (Vu) that is developed at said first ter-  die zweite
Riicklaufspannung (V3) und auf die er- minal (emitter) of said third means.
45      stb RucIdaufspannung (V2) ansprechen, um sin Signal (V19) zu
erzeugen, das den Bereich der 16 A power supply according to Cialm 15
character-    stbuerbaren Phase begrenzt, un zu verhindern, ized in that
said third means comprises a transis-  daB sich die negative Rfckkopplung
in eine po- tor (Q1 0) having an emitter electrode that is cou-  sitive
Rfckkopplung indert. pled through a bleeder resistance (R3) to said  5o
rectified high voltage (U) and having a base eleco  2.
Hochspannungsversorgung nach Anspruch 1, trode at a constant voltage level
for maintaining  gekennzelchnet durch Gleichrichtermittel (101)
substantially constantavoltage that is developed   mit einem
EingangsanschluB (101a), dem der at said emitter electrode thereof when
said recti-  Hochspannungsimpuls zugeffhrt wird, um eine fled high voltage
changes, and wherein said level  55  glelchgerichtete Hochspannung zu
erzeugen, die shifted signal is generated at a collector elec-   einer
Lastschaltung zugefGhrt wird, wobel die trode thereof.
Steuerschaltung (103) auf die gleichgerichtete Hochspannung anspricht, urn
die Phase der 7 * C.  L  M   S * 
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Rucidaufspannung (V3) In einer negati-    auf den anstelgenden Tell (V10)
und auf den van Rrickicopplungsweise zu andern, die die
Hochapannungsimpuls ansprechen, um sine er- glelchgerichtete Hochspannung
be! Stromfinde-     ate Obergangaflanke des Steursignals zu bil- rung in
den Glelchrichtermitteln (101) stabilisoert.  den, wenn ein Oberachnelden
des anstelgenden 6      Signals (VIO) und sines Signals (V11) erfolgt, 3.
Hochspannungsversorgung nach Anspruch 1,          das reprlsentativ fir
einen Pegel des Hochspan- dadurch gdkennzeichnet, daf3 die Rickdauf-Re-
nungsimpulses at, wodurch die relative Phase sonanzschaltung (79) eine
Horizontal-Ablenk-      zwischen derersten (V2) und zweiten (V3) ROck-
wicidung (I-H) und eine ROckiauf-Kapazitlt (CR)   laufapannung gaateuert
wird. enthflt.                                  10 10.
Hochspannungsversorgung nach Anspruch 9, 4. Hochapannungsversorgung nach
Anspruch 3,          dadurchgekennzeichnet, daBdiedzweiten Schalt- dadurch
gekennzelchnet, daB der Zeilenend-        mittel elnen Transistorschalter
(Q2) mit elner transformator (TI) sine Primfrwicklung (WI)
Steuerelektrode (Basis), der das Steuersignal enthfilt, die mit der
ROcdauf-Resonanzschaltung   15  (V17) zugefihrt wird und eine
stromfflhrende (79) verbunden let, und dal die Hochspannungs-
Haupt-Elektrode (Emitter), die mit der zweiten wicidung eine tertifre
Wicidung (W2) des Zeilen-  Resonanzschaltung (78) verbunden lIt, umfaSt,
endtransformators lst.                            und daB die
Obergangaflanke den Transistor- schalter (Q2) veranlait, nicht-leltend zu
warden, 5. Hochspannungsversorgung nach Anspruch 1,  20      um das
Auftreten eines Rfcklaufintervalls in der dadurch gekennzeichnet, daB die
Resonanzfre-      zweiten ROckdaufspannung (V3) zu bewirken. quenz
derzwelten Resonanzschaltung (78) nlied- riger als die der
Rfckiauf-Resonanzschaltung   11. Hochspannungsversorgung nach Anspruch 9,
(79) lst.                                         dadurch gekennzeichnet,
daB die Stuerachal- 25     tung (103) Mittel (R22, C14) enthalt, die mit
der S. Hochspannungsversorgung nach Anspruch 1,
Ricidauf-Resonanzschaltung (79) verbunden dadurch gekennzeichnet, daM die
Steuerschal-      sind, um ein Signal zu erzeugen, das relativ zu tung
(103) Mittel (Q10, CI0) enthalt, die auf die  der ersten Ricklaufspannung
(V2) zeitverscho- erste ROcklaufspannung (V2) ansprechen, um        ben
ist, daB die den Bereich begrenzenden Mittel ein Sfgezahnsignal (V10) zu
erzeugen, das sine   30  (Q12, Q13) auf das zeitverschobene Signal und
konstantb Phase relativ zum Elngangssignal hat,   die zweite
Rficidaufspannung ansprechen, um sowie Mittel (U1A), die auf das
Sagezahnsignal    ein drittes Signal zu erzeugen, wenn wenigatens (V10) und
den Hochspannungsimpuls anspre-         sin Tell der zweiten
ROckiaufspannung wihrend chen, um das Steuersignal (V17) zu erzeugen,
des Auftretens des zeitverschobenen Signals das sine entsprechende
steuerbare Phase hat,  35  auftritt, daB das dritte Signal den die erste
Ober- die sich mit dem Hochspannungsimpuls indert.      gangaflanke
erzeugenden Mitteln (UIA) zuge- fihrt wird, um den Zeltverlauf der ersten
Ober- 7. Hochspannungsversorgung nach Anspruch 1,          gangsflanke zu
indern und so die Steuerachal- dadurch gekennzeichnet, daB die Phasen
derer-     tung (103) an einem Betrieb mit positiver R~ck- stan (V2) und
zweiten (V3) Rfcidaufspannung   4o  kopplung zu hindern. sich wenigsatns
teilweise Oberlappen. 12. Hochapannungaversorgung nach Anspruch 1, 8.
Hochspannungsversorgung nach Anspruch 1,          dadurch gekennzeichnet,
daB die orate (V2) und dadurch gekennzeichnet, daB die Rulcklauf-Re-
zweitb (V3) R~cidaufspannung in Wicklungen sonanzschaltung (79) eine
Ablenkwicidung (L-H)  45  (W2, Wb) erzeugt werden, die magnetisch ge-
enthilt, und daB da Stuersignal (VI 7) sine ent-  trennt sind, um  den
Hochapannungsimpuls sprechende steuerbare Phase hat, die bewirkt,
(VauM) entsprechend einer Summe der ersten daS die Phase der zweibtn
Rulodaufspannung        (V2) und zweiten (V3) Rflckiaufspannung zu ar- (V3)
gegenrlber der ersten Rdcklaufspannung       zeugen. (V2) uber elnen
volistandigen Regelberelch der  5o Versorgung vorellt.
13. Hochspannungsversorgung nach Anspruch 1, dadurch gekennzeichnet, daB
die Hochspan- 9. Hochspannungaversorgung nach Anspruch 1,
nungswicidung (W2) des Zeilenendtransforma- dadurch gekennzeichnet, daB die
Steuerschal-      tors (T1) magnetisch mitderRciddauf-Resonanz- tung (103)
Mittel (R13, CIO) enthilt, die auf die  55  schaltung (79) gekoppelt ist,
daB sine Wicldung erate ROcIdaufspannung (V2) ansprechen, um        (Wb)
sines zweiten Zeilenendtransformators ein Slgezahnsignal (V10) mit einem
ansteigen-     (T2) magnetisch mitderzwelten Resonanzschal- den Tell (V10)
zu erzeugen, und Mittel (UIA), die  tung (78) gekoppelt Ist, und daB die
Wicklungen 8                   11111111111111111111 1111 
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(TI) und zweiten (T2) Zel-     frequence qul est rell6e A une frequence de
d6- lenendtransformators in Reihe geschaltet sind,     viation; um Ober
einen Anschlug (101a) einer der Win-            un circuit resonant de
retour de balayage dungen, der mit elnem Eingangsanschluf& eines     (79);
Hochspannungsgleichrichters (101) verbunden   5         un premier moyen de
commutation (Q1) lst, eine gleichgerichtste Hochspannung an ei-    sensible
audit signal d'entree at couple audit cir- nem Ausgang des Glelchrichters
(101) zu erzeu-     cuit r6sonant de retour pour cr6er une premilre gen.
tension de retour p6riodique, resonante (V2) qui est d6veloppee A travers
un enroulement haute 14. Hochspannungsversorgung nach Anspruch 13,  10
tension (W2) d'un transfornateur de retour (T1); dadurch gekennzeichnet,
daB die Rflckiauf-Re-           un second circuit r6sonant (78);
sonanzschaltung (79) eine Ablenkwicidung (LH)           un second moyen de
commutation (Q2) enthalt, dai eine zweite Wicklung (W3) des Zei-
sensible A un signal de commande (VI 7) et cou- lenendtransformators (TI)
mit einem zweiten        p16 audit second circuit risonant (78) pour creer
Gleichrichter (D3) verbunden ist, der eine Span-  15  A une premiere borne
(V) dudit enroulement hau- nung (V+) erzeugt, die fiber sine Wicidung (Wa)
te tension (W2) une seconde tension de retour des zweiten
Zeilenendtransformators (T2) einer     poriodlque rhsonante ( V3) de phase
reglable par stromffihrenden Haupt-Elektrode (Kollektor) ei-   rapport A
ladite premiere tension de retour (V2) nes Schalttransistors (Q2)
zugeffihrt wird, der in  qui est appliqu6e en serie A ladite premiere ten-
don zweiten Schaitmittein enthalten ist.  20       slon de retour (V2) de
telle sorte qu'une impulsion haute tension (Vsum) soit developpeo A une se-
15. Hochspannungsversorgung nach Anspruch 1,          conde borne (101 a)
dudit enroulement haute ten- gekennzeichnet durch einen Gleichrichtr (101),
sion (W2) , ayant une amplitude qui varie en dem der Hochspannungsimpuls
(V8uM) zur Er-         conformlt6 avoc ladito phase ; et zeugung einer
gleichgerichteten Hochspannung   25       un circuit de commando (103) pour
crner zugefiihrtwird, und durch dritto Mittel (D1O, Q10)  ledit signal de
commando (V17) pour faire varier mit elnem ersten AnschluB (Emitter), dem
die      la phase de ladite seconde tension de retour (3) glelchgerichtetb
Hochspannung (U) fiber eine Im-   par rapport A cello de ladite premiere
tension d e pedanz (R3) derartzugeffhrtwird, daemin Strom     retour (V2)
;ledit circuit de commando (103) fono- (6), der fiber die Impedanz (R3) In
den ersten An-  30  tionnant dans un mode de r6action negative lors- schluB
fileSt, ein Mai fur die gleichgerichtbtb    quo la caract6ristique
amplitude-phase de laditb Hochspannung ist, und um an einem zweiten An-
impulsion haute tension (VsuM) est ascendante et schlul (Kolloktor) der
dritton Mittbl ein Signal  ledit circuit de commando (103) fonctionnant
(V11) zu erzeugen, das ein Mai fOr die gleichge-   dans un mode de r6action
positive loreque ladite richtete Hochspannung ist, deren Durchschnitts-  35
caract6istique amplitude-phase de laditb impul- wert im Pegel durch die
dritten Mittel (D10, Q10)  sion haute tension (VauM) est descendante;
relativ zu elner Spannung (Vu) verschoben ist,     caracteris6 en ce quo
ledit circuit de commando die an dem ersten Anschlul (Emitter) der dritten
(103) comprend des moyens (Q12, Q13) sensl- Mittel aufgebaut wird.
bios A ladite seconde tension de retour (V3) etA 40     ladit premiere
tension de retour (V2) pour g6ne- 16. Hochspannungsversorgung nach Anspruch
15,         rer un signal (V19) qui limit l'tendue de ladite dadurch
gokennzeichnot, daB die drittbn Mittel     phase r6glable afin d'empAcher
ladite reaction einen Transistor (Q10) mit einer Emittreleoktro-   negative
de changer en reaction positive. de, der fiber oinen Ableltungs-Widerstand
(R3) die gleichgerichbbte Hochspannung (U) zugefflhrt  45  2. Alimentation
en haute tension selon la revendica- wird, und mit einer auf konstantem
Spannungs-     tion 1, caracteriso par un moyen redresseur (101) pegel
libgendon Basis-Elektrode zur weitgehen-     comportant une borne d'entr6e
(101a) qui est don Konstanthaltung oiner Spannung bei Ande-       coupl6e A
laditb impulsion haute tension pour rung der gleichgerichtbten Hochspannung
um-        produireune haute tension redresshequiestcou- fassen, und daB
das Im Pagel verschobene Si-  50   pl6e A un circuit de charge dans
laquelle ledit cir- gnal an seiner Kollektorelektrode erzeugt wird.    cuit
de commando (103) estsensible A laditb hau- te tension redressee pourfaire
varierladite phase de ladite seconde tension do retour (V3) selon un
Revendlcatlons                                        mode de reaction
n6gative qui stabillse ladite 55      haute tension redress6e parune
variation do cou- 1. Allmontatbon en haute tension d'un appareil vi-
rant dana ledit moyen redresseur (101). deo , comprenant: une source (90)
d'un signal d'entr6e A une  3. Almentation en haute tension selon la
revendica- 9 
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18 tion 1, caracteilsee en ce quo ledit circuit reso-  relative entre
lesditbs premiere (V2) at seconds nant de retour (79) comprend un
enroulement de   (V3) tensions de retour. deviation horizontale (LH) et une
capacite de re- tour (CR).                                    10.
Allmentation solon la revendication 9, caracteri- 5      soe en co quo
ledit second moyon de commuta- 4. Alimentation en haute tension solon la
revendica-  tion comprend un commutatbur A transistor (Q2) tion 3,
caracteriseo en ce quo ledit transforma-  comportant une electrode de
commando (base) tour de retour (T1) comprend un enroulement pril-  qui est
couploe audit signal de commando (VI17) mairm (WI) qu7 est couple audit
circuit resonant  ot une electrode de conduction du courant prin- de retour
(79) et dans laquolle ledit enroulement  10  cipal (6metteur) qui ost
couploe audit second cir- haute tension comprend un enroulement tertlalre
cuit resonant (78) et dans laquelle ledit bord de (W2) dudit transformateur
de retour.             transition entraine ledit commutateurA transistor
(Q2) A devenir non conducteur, pour amener un 5. Alimentation solon la
revendication 1, caracterisd  intervalle de retour a se produire dans
ladite se- en ce quo la frequence de resonance dudit se-  15  conde tension
do rotour (V3). cond circuit resonant (78) est inforieure A cello dudit
circuit resonant de retour (79).        11. Alimentation solon la
revondlcation 9, caracteri- sae en ce quo ledit circuit de commando (103)
6. Mimentation solon la revendication 1, caracteri-  comprend des moyens
(R22, C14) couples audit soe en ce quo ledit circuit de commando (103)  20
circuit rosonant de retour (79) pour creer un si- comprend des moyens (Q10,
CIO) sensiblesa la-    gnal qul est decale dans le temps par rapport A dite
premlire tension de retour (V2) pour creer un  ladite premeire tension de
retour (V2), lesdits signal on dents de scie (VIO) ayant une phase
moyens de limitation d'otendue (Q12, Q13) sen- constante par rapport audit
signal d'entree ot un  sibles audit signal decale dans le temps et A ladite
moyen (UIA) sensible audit signal en dents de  25  seconds tension de
retour, produisant un trolsib- sao (VIO) et A laditb impulsion haute
tension    me signal lorsqu'au moins une partle de ladite se- pour croer
ledit signal de commando (VI 7) ayant  condo tension de retour se produit
pendant l'oc- une phase reglable correspondante qul varie en   currence
dudit signal docale dans le temps, ledit conformite avec ladits impulsion
haute tension.  trolsieme signal etant couplo audit moyen gene- 90
rateur du premier bord de transition (UIA) pour 7. Aiimentation solon la
rovendication 1, caracteri-  fairo varier la synchronisation dudit premier
bord see en co quo les phases desditbs premiere (V2)  de transition afin
d'6viter audit circuit de et secondo (V3) tensions de retour so chevau-
commando (103) de fonctionner en mode de chent au moins par moment.
rdaction positive. 35 8. Alimentation selon la revendicatlon 1, caracteri-
12. Alimentation solon la revendication 1, caractiri- sao en ce que ledit
circuit rosonant de retour (79)  see en ce quo lesdites premibre (V2) et
seconds comprend un enroulement de doviatlon (LH.) ot    (V3) tonsions de
retour sont produites dons des dans laquelle ledit signal de commande (V17)
enroulements (W2, Wb) qui sont sopares magne- possede une phase reglable
correspondante qui  40  tiquement pour produire ladite impulsion haute
entrains ladito phase de ladit seconde tension   tension (VauM) on
conformite svec une somme de retour (V3) A conduire cello do ladite
premiore  desdites premlire (V2) ot seconds (V3) tensions tension de retour
(V2) sur une tobnduede reglage  de retour. total de ladite alimentation. 45
13. Aiimentation selon la revendlcation 1, caracteri- 9. Allmentation solon
la revendicatlon 1, caractdri-  sae en ce quo ledit enroulement haute
tension see en co quo ledit circuit de commando (103)    (W2) dudit
transformatour do retour (TI) est cou- comprend des moyens (R13, CIO)
sensibles a la-    p16 magnetiquement audit circuit resonant de re- dite
premibre tension de retour(V2) pourcroerun  tour (79), un enroulement (Wb)
d'un second signal en dents do scie (V10) comportant une  50
transformateur do retour (T2) est couplo magne- partie en pentb lineairo
(VI 0) et un moyen (U1A)  tiquement audit second circuit resonant (78) et
sensible A ladite partie en pente linealre (V10) et  lesdits onroulemonts
(W2, Wb) desdits premier A ladite impulsion haute tension pour former un
(T1) ot second (T2) transformateurs de retour premier bord de transition
dudit signal de       sont couples en serie pour produire parl'interme-
commando lorsqu'un crolsoment de ladits partie  55  diaire d'une borne
(101a) de l'un desdits enrou- en pente linealre (VI0) etd'un signal (V11)
qui est  lements qul ost couple A une borne d'ontr6e d'un representatifd'un
niveau deladite impulsion hau-  redresseur haute tension (101), une haute
ten- ts tension so produit, ce qul commando la phase  sion redressee A une
borne de sortie dudit re- 
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20 dresseur (101). 14 Ailmentation selon la revendication 13, caract6-
risee en ce que ledit circuit r6sonant de retour (79) comprend un
enroulement de deviation (LH) ,   5 un second enroulement (W3) dudit
transform-a tour de retour (TI) etant coupI6 a un second re- dresseur (D3)
qui g6nere une tbnsion d'activation (V+) , ladite tension d'activation
etant coupl6e par l'intbrmediaire d'un enroulement (Wa) dudit  *o second
transformateur de retour (T2) & une 6ieo- trode collectrice du courant
principal (conneo- tour) d'un transistor de commutation (Q2) qui est incius
dans ledit second moyen de commutation. 15 15 Allmentation selon la
revendication 1, caractefi- s6e parun redresseur(101) couplI6 A laditb
impul- sion d'Impulsion haute tension (V1suM) pour g6ne- rer une haute
tension redressbe (U) et par un trol- sleme moyen (D10, Q10) poss6dantune
premlI-  20 re borne (6metteur) qui est coupl6e A ladite haute tension
redress6e (U) A travers une Imp6dance (R3) de teile sorte qu'un courant
(12) qui circule via ladite Imp6dance (R3) dans ladito premibre bor- ne eat
indicatbur de ladite haute tension redres-  25 s6e et pour g6nerer a une
seconde borne (colleo- tour) dudit trobsibme moyen un signal (V11) qui est
indicateur de ladite haute tension redress6e ayant une valeur moyenne qui
est d6cal6e en ni- veau par ledit trolsibme moyen (D10, Q10) par  30
rapport A une tension (Vu) qui est d6velopp6e au niveau de ladite premibre
borne (6metteur) dudit troisieme moyen. 1. Alimentation selon la
revendication 15, caract6-  35 ris6e en ce quo ledit troisieme moyen
comprend un transistor (Q1O) ayant une 6lectrode d'6met- tour qui eat
couplee A travers une r6sistance de fuibt (R3) A ladite haute tension
redress6e (U) et possedant une Olectmde de base A un niveau de   40 tension
constant pour maintenir sensiblement constante une tension qui est
d6velopp6e au ni- veau de ladit 6lectrode d'6metteurde co transis- tor
lorsque laditb haute tension redressee vare, et dans laquelle ledit signal
d6cal6 en niveau est  45 produit a une 6lectrode de collecteur de ce tran-
sistor. 50 55 1 11111111111111111111111111111 *   C   L   M   S   *.    


