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mines the extent of S-correction provided by the trace capacitor. The
capacitance of the S - ca - The invention relates to a deflection circuit
pacitor is carefully chosen, taking into account the arrangement that
includes S - correction.          inductance of the deflection winding and
the scan In television kinescopes or picture tubes in   5   rate, in order
to provide the desired deflection which an electron beam is deflected by a
magnetic   current waveform for a particular application. field generated
by the flow of the deflection current  In television monitors or graphic
display units in a deflection winding, certain nonlinearities of the  in
which the capability of operating at any one of generated raster appear.
One type of nonlinearity is  different scan rates from a wide range of scan
attributable to the fact that the effective center of  10  frequencies is
desired, the B + energizing voltage deflection of the electron beam is not
coincident  that is conductively coupled to the S -capacitor is, with the
center of radius of curvature of the screen  typically, increased as the
scan rate is increased, of the kinescope. The distance from the center of
so as to maintain the same amplitude of the de - deflection to the edges of
the kinescope screen is  flection current. usually greater than the
distance to the center of  15  It may be desirable to automatically vary
the the kinescope screen.                              amplitude of the
parabolic voltage in the S-ca- As a result of this source of nonlinearity,
the  pacitor as the scan rate, that is selected from a deflection of the
electron beam as a function of   wide range of frequencies, varies, such
that proper time, as seen on the raster displayed on the screen  S
-correction is maintained for each scan rate se - of the kinescope, becomes
progressively greater  20  lected from such range of frequencies. For exam
- near the edges of the screen. Since the information  pie, it may be
desirable to maintain the same ratio to be displayed in a television system
is normally  between the peak-to-peak amplitude of the encoded at a
constant rate, the information as     parabolic voltage and the average DC
voltage displayed on the screen will appear to become      across the S -
capacitor for different scan rates. compressed in the center of the raster
and   25       As explained before, the B+ energizing volt - stretched near
the edges.                          age that forms the DC average voltage
across the A common method of compensating for the        S-capacitor is,
typically, increased for operation at nonlinearity is to place an "S", or
trace, capacitor  higher scan rates. On the other hand, in a typical in
series with the deflection winding as shown in  deflection  circuit, the
peak-to-peak  voltage GB-A-2 140 640. Typically, the S-capacitor is  30
across the S-capacitor that is developed for a conductively connected to a
B + energizing voltage  given amplitude of the deflection current, disad -
through an inductance having a low resistance.     vantageously, decreases,
when the scan rate in - Thus, the average DC voltage across the S - ca -
creases. The voltage across the S - capacitor de - pacitor is equal to the
B + energizing voltage.    creases because the impedance of the S-ca-
During trace, the voltage across the S-capacitor   35  pacitor is inversely
proportional to the scan rate. determines the rate of change of the
deflection    Thus, without resorting to a different approach for current
in the deflection winding. With the addition  developing the parabolic
voltage, the ratio that was of the S - capacitor, the deflection current,
rather  discussed before will not remain the same as the than being a
substantially linear ramp during the   scan rate changes. recurrent
scanning intervals, becomes a segment  40   In accordance with an aspect of
the invention, of a sinewave having a reduction in the rate of    a
deflection current at a deflection frequency is change of deflection
current at the positive and   generated in a deflection winding. The
deflection negative extremes of the deflection current relative  frequency
is selected from a range of frequencies. to that at the center. This in
turn creates a slight  A source of current responsive to an input signal
reduction in the rate of scanning of the electron   45  supplies, in
accordance with the frequency of the beam near the left and right edges of
the raster   input signal, a substantially sawtooth first current. relative
to the center, and a reduction in the stretch  The first current has an
amplitude that is propor- nonlinearity.
tional to the frequency of the deflection current. In a typical deflection
circuit output stage, the  The first current develops a parabolic voltage
that deflection current charges the trace capacitor dur-   so  is coupled
to the deflection winding to provide, ing one half of trace and discharges
it during the  automatically, the required S - correction. other half.
Consequently, the voltage across the       In a deflection circuit,
embodying aspects of trace capacitor varies in a parabolic manner during
the invention, the first current is summed with the trace, such that in the
center of trace the rate of  deflection current to form a combined current
at change of the voltage across the trace capacitor is  55  the deflection
rate that flows in a trace, or S - zero. The extent of change of the
parabolic voltage  capacitor, and that results in the development of an
across the trace capacitor from, illustratively, the  S - correction
parabolic voltage in the S - capacitor beginning of trace to the center of
trace, deter -  that may be of a fixed capacitance. The average, 2   
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-capacitor is substantially   terminal W1b, is coupled to one end terminal
of a equal to a B+ energizing voltage that energizes    primary winding W10
of a current transformer T10. the deflection circuit. The ratio between the
para-  The other end terminal of winding W10, a terminal bolic voltage and
the average DC voltage in the    W10a, is coupled to a filter capacitor C1
and to a S-capacitor is automatically maintained to be   5   source of
energizing voltage B+. substantially the same for any deflection frequency
A positive voltage [err], at the base electrode selected from the range of
frequencies. In contrast,  of transistor switch Q1b, is developed across a
in some prior art circuits, such as the circuit dis-  zener diode 54. At
the beginning of retrace, when closed in GB - A -2 140 640, variations in
the     transistor switch Q1b becomes nonconductive, parabolic voltage are
obtained by changing the   10  zener diode 54 prevents base voltage [err]
from capacitance of the S-capacitor; that is, a passive  exceeding the
breakdwon voltage of zener diode component.
54. During trace, the current in winding W10 of In the Drawing:
transformer T10 induces a voltage in a secondary FIGURE 1 illustrates a
deflection system that   winding W11 that causes a diode 55 to be forward
automatically maintains the ratio between a   15  biased. During trace,
voltage [err] is coupled from parabolic voltage and a DC voltage at a
terminal  a forward biased diode 55 that rectifies the voltage of a trace
capacitor in any deflection frequency  across a secondary winding W11 of
transformer selected for operation from a range of fre -     T10.
Transistor switch Q1b is switched on when quencies;
FET switch Q1a is conductive. FIGURES 2a-2e illustrate, for a first
example,  20  Output stage 22 produces deflection current [err] waveforms
useful in explaining the operation of  in a horizontal deflection winding
[err] that is series the system of FIGURE 1;
coupled with a linearity inductor [err]. During the FIGURES 3a-3e
illustrates, for a second ex-     first half of trace, current ly flows
between a junc - ample, waveforms useful in explaining the op -  tion
terminal 25 and terminal W1a, in a direction eration of the system of
FIGURE 1 in which the   25  that is opposite to that pointed by the arrow.
During selected deflection frequency is lower than in  the second half of
trace, current [err] flows in the the first example; and
direction that is pointed by the arrow. FIGURE 4 illustrates a second
embodiment of a       "S" shaping of the horizontal deflection current
portion of the deflection system of FIGURE 1.   [err] is produced, in part,
by trace capacitor [err] having FIGURE 1 illustrates a horizontal
deflection   30  one plate that is coupled to terminal 25, as de - system
122 of, for example, a television monitor   scribed later on. Energy losses
are replenished that includes an output stage 22 that is energized  from
voltage B + through transformer windings by an energizing voltage B +.
Output stage 22      W10 and W1 such that the average DC voltage of
generates a generally sawtooth deflection current ly  voltage [err] at
terminal 25 is equal to voltage B +. at a deflection frequency fH, the scan
rate, that  35  The other plate of capacitor [err] at a terminal 24, is
flows in an S, or trace, capacitor [err] during each  coupled to a side
pincushion modulation inductor deflection interval H.
[err]. One plate of a first retrace capacitor CR1 is An oscillator and
driver unit 20 receives a     coupled to terminal W1a of transformer
winding synchronizing signal [err] at horizontal frequency [err]  W1. The
other plate of capacitor CR1 is coupled at from a synchronizing signal
separator, not shown,  40   a terminal 28 to a plate of a second retrace
ca- that separates horizontal synchronizing signals    pacitor CR2. The
other plate of capacitor CR2 is from an incoming video signal. Unit 20
supplies an  coupled to a reference potential such as ground. A output
signal 120a at the frequency fH that is     damper diode D1, coupled across
the plates of coupled through an adjustable delay unit 21 to     retrace
capacitor CR1, is poled to conduct current provide a delayed signal VHd at
the frequency [err] at  45  from terminal 28 to terminal W1a of winding W1.
A the gate of an FET switch Q1a of a cascode switch  damper diode D2,
coupled across the plates of arrangement 23 of output stage 22. Signal VHd
retrace capacitor CR2, is poled to conduct current causes switch Q1a to
conduct from a time that      from the reference potential to terminal 28.
Diodes occurs shortly prior to the center of the horizontal  D1 and D2
clamp the voltage at terminal W1a to trace interval until switch Q1a
becomes non - con -   50  approximately the reference potential during the
ductive, for initiating the retrace interval, at the end  first half of the
trace interval; whereas cascode of the horizontal trace interval. A main
current   switch arrangement 23 clamps it to approximately conducting
electrode of FET switch Q1 a is coupled  the reference potential during the
second half of to the emitter electrode of a transistor switch Q1b  the
trace interval. of cascode switch arrangement 23. The collector of  55  An
inside -outside pincushion correction circuit transistor switch Q1b is
coupled to an end terminal  30, that includes inductor [err], is coupled to
terminal W1a of a primary winding W1 of a flyback trans -  24 that is
between modulation inductor [err] and former T1. The other end terminal of
winding W1, a  trace capacitor Cs. Circuit 30 includes a modulation 3  
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is coupled between terminals 24  versa, so as to maintain constant
amplitude of and 28 to form a first branch. Inductor [err] forms a
deflection current [err], as described below. second branch of circuit 30.
The plate of capacitor   Voltage B + is controlled by a regulated supply
[err] at terminal 28 is coupled to a controllable    50, operating in a
closed-loop configuration that witch 40. Controllable switch 40 includes a
5   varies voltage B + in accordance with a signal small-valued inductor
L1, interposed between       B + [err]. Regulated supply 50 comprises a
series pass terminal 28 and the anode of an SCR switch Q2.     transistor
switch 56 operating with a duty cycle that SCR switch Q2 couples, in its
conductive state,    is controlled by a B + regulator circuit 57. A current
terminal 28, through inductor L1, to the reference  conducting terminal 56a
of switch 56 is coupled to potential. Controllable switch 40 is controlled
by an   10  an unregulated DC voltage VUR. The other current East-West
control circuit 46 that supplies the gate  conducting terminal 56b is
coupled via an induc - turn - on voltage of SCR switch Q2.
tance W16 of a transformer T15 to terminal W10a. Control circuit 46 is
coupled to winding W2 of  The cathode of flywheel diode 56d is coupled to
horizontal flyback transformer T1 for receiving a  terminal 56b. The anode
of diode 56d is coupled to synchronizing signal [err] at the horizontal
deflection   is  ground via a current limiting resistor 56e. Terminal rate
[err]. Control circuit 46 is also coupled to an  W10a is coupled to filter
capacitor C1 for produc - output terminal of a vertical deflection
generator,  ing voltage B+. B+ regulator circuit 57 receives, that is not
shown in FIGURE 1, for receiving a     at an input terminal 57c, a timing
signal 120b at the vertical rate signal [err] at the frequency [err].
Contol  frequency [err]. Regulator circuit 57 produces, at an circuit 46
generates an output signal [err] having a   20  output terminal 57d, a
rectangular waveform signal leading, or positive-going, edge that occurs in
[err] at the frequency fH that is synchronized with each horizontal cycle
during the second half of a  timing signal 120b. corresponding retrace
pulse [err]. Each leading edge     Consider, for the sake of explanation,
the open turns on SCR switch Q2. SCR switch Q2 is         loop operation of
B +. regulator circuit 57. In the turned - on, during the retrace interval,
at an instant  25  open loop operation, the duration of the "off" state
that occurs progressively earlier from the beginning  of signal VREG is
independent of the frequency [err]; to the middle of a vertical scan, and
progressively  whereas the period between consecutive cycles, is later from
the middle to the end of a vertical scan.  equal to the period of signal
[err]. Thus, the duty Pincushion correction circuit 30 comprises a
cycle, or the ratio between the duration of the "on" switch -variable
impedance coupled in series with  30  state to that of the entire period,
increases as the deflection winding [err] and operates in a known way.
frequency fH decreases. Signal VREG is coupled by When SCR switch Q2 is
non-conductive, pin-         a transformer T20 to a control electrode 56c
of cushion correction circuit 30 substantially presents  switch 56. During
the "off" state of signal [err], high inductive impedance in the form of
modulation  switch 56 is conductive. During the "on" state of inductor
[err] in the current path formed by deflec-   35  signal [err], switch 56
is nonconductive and tion winding [err]. During the horizontal retrace
inter-  flywheel diode 56d is conductive. Thus, during val, when SCR switch
Q2 is conductive, circuit 30  open loop operation of B+ regulated supply
50, a presents a low capacitive impedance of capacitor  higher frequency
[err] produces a larger value of [err] in the deflection current path of
deflection   voltage B+. The increase in voltage B+ coun- winding Ly. This
arrangement corrects for both  40  teracts the tendency of deflection
current [err] to inside and outside pincushion distortion. Capacitor
decrease when the frequency [err] increases, for ex - [err] causes a
voltage V2, at terminal 24, to provide  ample. It should be understood
that, in some ap- additional S-correction. Voltage V2 across induc -
plications, such open loop configuration of supply tor [err] is combined in
series with the voltage across  50 may provide the required variation of
voltage trace capacitor [err] to vary the waveform of deflec -   45   B +
as a function of frequency fH, especially in tion trace current [err] to
provide inside pincushion  such monitor applications in which frequency
[err] correction.                                        varies within a
narrow range of frequencies. Output stage 22 is capable, advantageously, of
In the closed -loop operation that is employed producing deflection current
[err] of substantially the  in the circuit of FIGURE 1, B + regulator
circuit 57 same predetermined amplitude for any given fre -   50  receives
an, illustratively, DC constant reference quency [err] of synchronizing
signal VH that is se -  signal VREF at a terminal 57b and signal B +[err]
at a lected from a range of frequencies. Frequency fH  terminal 57a that is
indicative of the amplitude of may be selected from a range of frequencies
that   deflection current [err]. Regulator circuit 57 varies the is,
illustratively, between 15,625 Hz, the horizontal  duty cycle of signal
VREG,in accordance with the frequency in a PAL standard, and 31,250 Hz.  55
difference between signals [err] and B + [err], to obtain Controlling the
amplitude of deflection current ly is  a corresponding variation in voltage
B +  that accomplished by automatically increasing voltage   maintains
deflection current ly at substantially the B + when the frequency [err]
increases, and vice      same amplitude when the frequency [err] changes. A
4 
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generates signal B   that is      peak-to-peak amplitude of auxiliary
current [err] indicative of the positive peak of signal [err]. Signal
decreases so as to increase the amplitude of [err] is developed across
winding W2 of transformer  parabolic voltage [err] of FIGURE 1 in
proportion to T1. The positive peak of signal [err], that occurs at  the
increase in the energizing voltage B+. As the center of retrace, is
indicative of the amplitude   5   indicated before, voltage B+ is increased
when of deflection current [err].                          frequency [err]
increases in order to maintain the An auxiliary S -correction circuit 52 of
FIGURE  amplitude of current [err]. Thus, the amplitude of 1, embodying the
invention, includes an output     current [err] of FIGURE 2a is smaller
than that of stage 22' that generates, in a manner that is de -  FIGURE 3a;
whereas current [err] of FIGURES 2b and scribed later on, a generally
sawtooth auxiliary  10  3b are substantially of the same amplitudes.
current [err] at the frequency fH having an amplitude   A cascode switch
arrangement 23' of output that is inversely proportional to frequency
[err]. Cur -  stage 22' of auxiliary S-correction circuit 52 is rent [err]
flows in trace capacitor [err]. The current that  controlled by a switching
signal [err] that is coup - flows in capacitor [err] is equal to the
algebraic sum  led via a transformer T25. Signal [err] has a of currents
[err] and [err]. Currents [err] and [err] have a   is   waveform that leads
that of signal VHd. A damper phase difference that is close to [err].
diode D23' is coupled in parallel with switch ar - FIGURES 2a-2e are used
for explaining the      rangement 23'. The parallel arrangement of diode
operation of system  122 of FIGURE 1 when the      D23' and arrangement 23'
is coupled via a primary deflection frequency is [err], illustratively
31250 Hz.  winding W23' of a transformer T23' between a FIGURES 3a-3e are
used for explaining the op-   20  terminal 23a' and a terminal 23b'. A
retrace ca- eration, when the deflection frequency, [err] is lower  pacitor
CR' is coupled between terminals 23a' and than fH(2) and equals,
illustratively, 15625 Hz.   23b'. A coupling capacitor [err] is coupled
between Similar numbers and symbols in FIGURES 1, 2a-      terminal 23a'
and terminal 25 for coupling auxiliary 2e and 3a - 3c, indicate similar
items or functions.  current [err] to S - capacitor [err]. A negative
energizing Currents [err] and [err] that are illustrated in, for  25
voltage B - is coupled via a choke W1' to terminal example, FIGURES 2b and
2a, respectively, and      23a'. An inductance [err] is coupled between
terminal that flow in capacitor [err] of FIGURE 1 produce a    23b' and
terminal 24, the junction of S-capacitor parabolic voltage [err]. The
waveform of voltage [err]   [err] and side pincushion modulator inductor
[err]. In - that is developed in trace capacitor [err] is illustrated
ductance [err] and capacitor CR' form a retrace res - in, for example,
FIGURE 2c. The amplitude of  30  onant circuit. deflection current [err] of
each of FIGURES 2b and 3b     During, for example, interval [err] - [err]
of FIG - is maintained substantially the same for each of   URE 3a, diode
D23' of FIGURE 1 is conductive and deflection frequencies [err] and [err]
by controlling  current [err] of FIGURE 3a that flows in each of energizing
voltage B+ of FIGURE 1, as described    capacitor [err] of FIGURE 1 and
inductance [err] is before. For example, when operating at deflection   35
downramping. During interval [err] - [err] of FIGURE frequency [err] that
is higher than deflection fre -  3a, switch arrangement 23' of FIGURE 1,
that in - quency [err], voltage B+ is higher. On the other   cludes an FET
transistor Q1a' in series with a hand, the peak -to -peak amplitude of
current [err] is  bipolar transistor Q1b' is conductive and current [err]
made to be inversely proportional to frequency [err].  of FIGURE 3a that is
at the opposite polarity con - In accordance with an aspect of the
invention,  40  tinues flowing in a downramping manner. When currents [err]
and [err] are algebraically summed to    switch 23' is conductive, the base
electrode voltage develop parabolic voltage [err] in capacitor [err] and a
transistor Q1b' of switch 23' is developed across a parabolic voltage [err]
at terminal 25. The amplitude  zener diode 54'. Zener diode 54' prevents
the base of current [err] is controlled in such a way that the  electrode
voltage of transistor Q1b' from exceeding ratio, between the peak-to-peak
amplitude of  45  the breakdown voltage of zener diode 54'. The parabolic
voltage [err] and the average DC voltage   current flowing in a primary
winding W23' of a that is developed in capacitor [err] andthat is equal to
transformer 23' induces a voltage at a secondary voltage B +, is maintained
the same for each scan  winding W23a' that is rectified by a diode D23'a
for frequency [err]. Such ratio in the examples of each of  developing the
voltage at the base electrode of FIGURES 2c and 3c is equal approximately
to 1/4  so  transistor Q1b'. Note that the voltage that is applied and is
substantially independent of the selected   across the series arrangement
of winding W23' and frequency fH.
inductor [err] when either switch 23' or diode D23' is In carrying out an
aspect the invention, the    conductive is equal to the algebraic sum of
vol - phase of current [err] of, for example, FIGURE 2a is  tages [err] and
[err]. close to [err] out - of - phase, relative to that of  55  Prior to
the retrace interval of output stage 22 current [err] of FIGURE 2b.
However, it should be     of FIGURE 1, switch arrangement 23' becomes
understood that other phase relationships may be   nonconductive, in
accordance with signal [err] that employed. When frequency [err] increases,
the         is coupled to transformer T25 to the gate electrode 
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Q1a' and includes a voltage at a     via terminal 63a of FIGURE 1 to the
cathode of a source of winding W23a' that is rectified by a diode  clamping
diode D49. As a result of the clamping D23'a for developing the voltage at
the base elec -  operation of diode D49, a voltage [err] is devel- trode of
transistor Q16'. Note that the voltage that  oped across diode D49, having
a waveform that is s applied across inductor [err] by switch 23' is equal
5   illustrated in FIGURE 2e or 3e. Transistor Q49 to algebraic sum of
voltage [err] and [err] that leads  conducts in response to retrace pulses
[err] so as to signal [err]. When switch arrangement 23' becomes
prevent retrace pulses which are present at termi - nonconductive, a
retrace voltage [err] is developed  nal 24 from appearing at terminal 63a.
The DC across capacitor CR'. Voltage [err] generates current  portion, or
an average value [err], of voltage [err] in the interval [err] - [err] of
FIGURE 3a. Thus, the   10  [err] is proportional to the peak-to-peak am-
switching operation of switch arrangement 23' of   plitude of voltage
[err]. Voltage [err] is coupled to FIGURE 1 that is controlled by signal
[err] pro-    a noninverting input terminal 64b of amplifier 64. duces
auxiliary current [err] that flows in inductance  Resistor R49b and
capacitor [err] form a filter that Ly' and in capacitor [err]. The
amplitude of current [err]  filters out the AC voltage component from
voltage is determined by the level of voltage B- that is  15  [err] for
producing voltage [err]. negative. The more negative voltage B - is, the
Differential amplifier 64 produces a control larger is the peak - to - peak
amplitude of current  voltage [err] that is representative of the
difference [err].                                                between
the peak-to-peak amplitude of voltage Circuit 52 that generates current
[err] operates as  [err] and the magnitude of voltage B +. Voltage [err] a
controlled current source that is coupled between   20  controls the
amplitude of auxiliary current [err] by terminals 24 and 25, and in
parallel with capacitor  controlling the level of voltage B - in such a way
[err]. Because current [err] is coupled to both terminals  that, for each
scan frequency [err], the voltages at 24 and 25, inductor [err] is not
coupled in the current  terminals 64a and 64b of amplifier 64 are sub -
path of current [err]. Therefore, advantageously, cur -  stantially equal.
As previously noted, the peak - rent [err], that generates voltage [err],
does not affect  25  to - peak amplitude of parabolic voltage [err] is de -
the voltage across inductance [err] that is used for  termined by the
amplitude of current [err]. By main - east -west correction.
taining the voltages at terminals 64a and 64b equal, In an embodiment of a
further aspect of the    control circuit 49 causes the ratio between para-
invention, a regulated supply 51 that is included in  bolic voltage [err]
and energizing voltage B + to circuit 52 controls the level of energizing
voltage   30  remain the same for each scan frequency fH. By B -. Voltage B
-, that is negative relative to ground  maintaining such ratio the same,
proper S - cor - potential, controls the amplitude of current [err] that is
rection is provided across the entire operating generated by output stage
22'. Voltage B - be -    range of scan frequencies [err]. comes,
illustratively, less negative when the fre -   Control voltage [err] of
amplifier 64 is coupled quency fH increases. When voltage B - becomes   35
in drive stage 62 to the base electrode of a tran - less negative, the
amplitude of auxiliary current [err]  sistor 62a operating as a phase
inverter. A negative decreases and that of parabolic voltage [err] in S-
voltage [err] that supplies the energy to drive capacitor [err] increases.
Regulated supply 51 that    stage 62 is also coupled to the base electrode
of a controls the level of voltage B - includes a drive  transistor 62a
through a resistor R62 for shifting the stage 62 that is controlled in a
feedback loop by a   40  level of voltage [err] that is positive to form at
the control circuit 49, embodying an aspect of the     base electrode of
transistor 62a a base voltage that invention.
is negative. Transistor 62a operates as a phase During trace, voltage [err]
at terminal 25 in -   inverter. When voltage [err] of amplifier 64 be -
cludes the sum of AC parabolic voltage [err], and of  comes, for example,
less positive, the voltage at a DC voltage of magnitude equal to energizing
45  the collector of transistor 62a becomes less nega - voltage B+, as
illustrated in each of FIGURES 2c  tive. and 3c. Voltage [err] is divided
down in voltage at a   The voltage at the collector of transistor 62a is
terminal 63a by resistors 70 and 72, filtered by a  coupled through a push
- pull emitter follower stage low - pass filter 63 and then coupled to an
inverting  that includes transistors 62b and 62c to provide a input
terminal 64a of a differential amplifier 64.  50  negative voltage B - at
the respective emitters of Filter 63 includes a capacitor [err] that
filters out  transistors 62b and 62c. Thus, voltage B - that the AC voltage
component that is present in volt -  controls the amplitude of current
[err] is controlled by age [err].
voltage of amplifier 64. An adjustable resistor [err] of filter 63 couples
In accordance with a feature of the invention, an adjustable portion of the
DC voltage component  55  voltage [err] is regulated in a feedback control
loop of voltage [err] to inverting input terminal 64a. A  that utilizes
analog techniques. When frequency [err] capacitor [err], couples a portion
of parabolic volt -  gradually changes, voltage B-, current [err] and 



age [err], shown in, for example, FIGURE 2c or 3c    voltage [err] are also
changed in a correspondingly 6    11               EP 0240 141 B1
12 gradual manner. Thus, S-correction is maintained  a resistor RMS to
terminal 63a for subtracting that without discontinuity in the entire range
of fre -  portion of the voltage at terminal 63a that is derived quencies
of frequency [err].                        from voltage V2 at terminal 24
of pincushion cor- When frequency fH, for example, increases, the  rection
circuit 30. Thus, retrace pulses that are average value of voltage [err] at
terminal 25 in-    5   present at terminal 24 do not appear at terminal
creases because voltage B + is increased, as de -  63a because of the
substantial cancellation that is scribed before. An increase in the average
value of  obtained. voltage [err] causes the voltage at terminal 64a of
In normal operation of system 122, the am - amplifier 64 to be more
positive. Therefore, voltage  plitude of current [err] is larger than that
of current [err]. [err] at output terminal 64c becomes more nega-   10
Under transient conditions, such as when power is tive. The result is that
voltage B-becomes less   first applied, auxiliary current [err] of system
122 of negative. It follows that the amplitude of auxiliary  FIGURE 1 may
have an amplitude that is larger current [err] becomes smaller. Because the
amplitude  than deflection current [err], causing the parabolic of current
[err] is smaller, the net current in capacitor  waveform of voltage [err]
to be [err] out-of- [err] has a higher amplitude. Therefore, the am-   16
phase, or inverted, relative to the required phase plitude of parabolic
voltage [err] or [err] increases,  such as shown in FIGURE 2c. An inverted
causing voltage [err] at input terminal 64b of  waveform of voltage [err]
of FIGURE 1 will not amplifier 64 to be more positive and to approach
provide the required S-correction and may cause the level of the voltage at
input terminal 69a. The  deflection system 122 of FIGURE 1 to be indefi-
feedback loop is at steady state when the voltages  20  nitely locked into
such faulty state. Should such a at terminals 64a and 64b are equal. Thus,
an      situation arise, it may be desirable to cause de- increase in
voltage B + that occurs when frequency  flection system 122 to revert to a
normal operating fH increases causes the average value of voltage  state,
in which voltage [err] has a waveform phase [err] to increase. The feedback
loop that includes  such as shown in, for example, FIGURE 2c. amplifier 64
causes a corresponding increase in  25  The reversion to a normal operating
state may the amplitude of the parabolic voltage component  be accomplished
by coupling the anode of diode of voltage [err] so as to maintain constant
the ratio  D49 in FIGURE 4, for example, to a biasing net - between the AC
and DC voltage components of       work 71, embodying still another aspect
of the voltage [err].                                     invention.
Biasing network 71 generates at the an - Voltage - [err] is generated by
negatively rec -   30  ode of diode D49 a signal [err] that is a substan -
tifying the voltage across a secondary winding   tially rectangular
waveform at the frequency fH. W16a of transformer T15, when transistor
switch 56  Signal [err], at frequency fH, that is developed is conductive.
As described before, voltage B+,   across winding W2 of FIGURE 1, is
coupled via a that is coupled to winding W16, increases when    capacitor
[err] and a resistor [err] of FIGURE 4 to frequency fH is increased.
Therefore, the voltage   35  the anode of diode D49. During retrace, signal
[err] that is developed across windings W16 and W16a    is at +0.7 volts
due to conduction of diode D49b when switch 56 is conductive decreases,
causing   and voltage [err] is at ground potential due to voltage [err],
that is directly proportional to the  conduction of diode D49. During
trace, signal [err] voltage across winding W16, to become less neg -  is at
approximately -7 volts, causing diodes D49 ative.
40  and D49b to be nonconductive. Voltage - [err] is coupled to the
collector elec -   In normal operation, parabolic voltage [err] of trode of
transistor 62b. As explained before, volt-  FIGURE 4 is clamped to zero
volts by diode D49 at age [err] becomes more negative as frequency fH
both the beginning and end times of trace. At the decreases. The voltages
at the emitter and collec -  center of trace, parabolic voltage [err] of,
for ex- tor of transistor 62b track each other when fre -   45  ample,
FIGURE 2e is more positive than at either quency fH decreases. Therefore,
the power dis -   the beginning or end times of trace. Therefore, the
sipation in transistor 62b remains, advantageously,  voltage at terminal
64b is positive. low as frequency [err] decreases.                       On
the other hand, during faulty operation in FIGURE 4 illustrates a second
embodiment of   which the amplitude of current [err] is larger than that a
portion of deflection system 122 of FIGURE 1.  50  of current [err], the
parabola is inverted. Therefore, at Similar numbers and symbols in FIGURES
1, 2a-     the center of trace, voltage [err] is negative. It 2e, 3a-3e and
4 indicate similar items or func-   follows that the DC voltage at terminal
64b is tions. In the circuit of FIGURE 4, instead of using  negative.
Consequently, control circuit 49 causes transistor Q49 of FIGURE 1, a
secondary winding   voltage B- of FIGURE 1 to become less negative. [err]
is magnetically coupled to modulation inductor  55  The less negative
voltage B - causes the am - LM. The voltage across winding [err] is in
opposite  plitude of current [err] to be smaller than that of 



phase to the voltage at terminal 24 across inductor  current [err]. The
result is, in accordance with an [err]. The voltage across winding [err] is
coupled via  aspect of the invention, that deflection system 122 7    13
EP0240141 B1                        14 reverts to operating in the normal
operation mode       deflection winding (Ly)to provide S-correction, in
which parabolic voltage [err] is more positive at         characterized in
that the value of the S - the center of trace than at either the beginning
or     capacitance [err] that substantially contributes end time of trace.
to providing said S - correction remains sub - Referring to FIGURE 1, as
explained before,   5    stantially unchanged at any selected frequency
signal VHd that controls the phase of deflection        within said range;
current [err] is delayed relative to signal [err] that          and in that
the apparatus further comprises controls the phase of auxiliary current
[err]. Such       a source (23) of current for generating a gen - delay is
adjusted by adjusting a variable resistor      erally sawtooth first
current [err] that is coupled 21 a of unit 21.
10      to said S - capacitance [err] to control the am - In accordance
with a feature of the invention,      plitude of said parabolic voltage
[err], said first such adjustable delay causes the turn -off time of
current [err] having an amplitude that is pro - cascode switch arrangement
23 to be delayed rel -       portional to the selected frequency such that
ative to that of arrangement 23'. Because of the        when the selected
frequency changes, S - delay in the turn -off time of switch arrangement
15   correction is automatically maintained by a 23, the phase of auxiliary
current [err] slightly leads    corresponding change in the amplitude of
said deflection current [err] by phase that is adjustable.      first
current. Such leading phase of current [err] causes voltage [err] in
capacitor [err] to be higher at the end of trace  2. A deflection apparatus
according to Claim 1 than at the beginning of trace. The result is that  20
wherein said first [err] and deflection [err] cur- parabolic voltage [err]
becomes nonsymmetrical, or         rents are combined in said S
-capacitance [err] "tilted", relative to the center of trace. Such
to produce said parabolic voltage in said S- "tilting" of parabolic voltage
[err] reduces, in a        capacitance [err]. known manner, scanning
related distortions such as asymmetrical nonlinearity error in current
[err]  25  3. A deflection apparatus according to Claim 2 caused by
deflection losses.                            wherein said first current
generating means When frequency fH is low, the amplitude of           (23')
generates said first current in such a way current [err] is sufficiently
large to provide the re -    that the currents that are combined in said S
- quired "tilting" of parabolic voltage [err]. On the       capacitance
are  at substantially  opposite other hand, when frequency fH is high,
current [err] is  30  phases. smaller, as described before; therefore, the
effect of current [err] on voltage [err] and, in particular, on  4. An
apparatus according to any one of claims 1 the "tilting" of voltage [err]
is smaller. When fre-      to 3 further comprising means (52,64) re- quency
fH is high, nonsymmetrical linearity error is    sponsive to said parabolic
voltage for main- corrected by linearity inductor [err] that is adjusted,
35  taining the ratio between the average level and when frequency fH is
high, for reducing nonlinearity    the peak -to - peak amplitude of said
parabolic error. Thus, advantageously, the phase shift of         voltage
substantially the same for any fre- current [err] relative to current
[err], causes current [err] to  quency that is selected within said range
of maintain nonlinearity error correction within the       frequencies.
frequency range of frequency fH.               40 5. A deflection apparatus
according to any one of Claims
the preceding claims further comprising delay means (21) for delaying one
of said first and 1. A deflection apparatus for generating a de-
deflection currents relative to the other one. flection current [err] in a
deflection winding   45 [err], said apparatus being capable of generat-
6. An apparatus according to any one of the ing said deflection current at
any frequency        preceding claims further comprising means selected
from a range of frequencies, com-          (52,64) coupled to said
S-capacitance and prising:
responsive to said input signal for maintaining a source (20) of an input
signal at a fre -   50  the average value of said parabolic voltage quency
that is related to the selected fre -        proportional to the frequency
that is selected quency;                                             to
produce said deflection current at substan - switching means (23)
responsive to said         tially the same amplitude at any frequency that
input signal and coupled to said deflection         is selected within said
range of frequencies. winding for producing said deflection current at  55 



the selected frequency; and                      7. A deflection apparatus
according to any one of an S -capacitance [err] for developing a
the preceding claims further comprising a parabolic voltage [err] that is
coupled to said      source (W1') of an energizing voltage (B-) 8    13
EP 0 240141 B1                      14 reverts to operating in the normal
operation mode        deflection winding (Ly)to provide S -correction, in
which parabolic voltage [err] is more positive at          characterized in
that the value of the S- the center of trace than at either the beginning
or      capacitance [err] that substantially contributes end time of trace.
to providing said S-correction remains sub- Referring to FIGURE 1, as
explained before,   5       stantially unchanged at any selected frequency
signal VHd that controls the phase of deflection         within said range;
current [err] is delayed relative to signal [err] that           and in
that the apparatus further comprises controls the phase of auxiliary
current [err]. Such         a source (23') of current for generating a gen
- delay is adjusted by adjusting a variable resistor       erally sawtooth
first current [err] that is coupled 21a of unit 21.
10       to said S-capacitance [err] to control the am- In accordance with
a feature of the invention,        plitude of said parabolic voltage [err],
said first such adjustable delay causes the turn -off time of       current
[err] having an amplitude that is pro - cascode switch arrangement 23 to be
delayed rel -        portional to the selected frequency such that ative to
that of arrangement 23'. Because of the         when the selected frequency
changes, S - delay in the turn -off time of switch arrangement  is
correction is automatically maintained by a 23, the phase of auxiliary
current [err] slightly leads    corresponding change in the amplitude of
said deflection current [err] by phase that is adjustable.       first
current. Such leading phase of current [err] causes voltage [err] in
capacitor [err] to be higher at the end of trace  2. A deflection apparatus
according to Claim 1 than at the beginning of trace. The result is that  20
wherein said first [err] and deflection [err] cur- parabolic voltage [err]
becomes nonsymmetrical, or         rents are combined in said S-
capacitance [err] "tilted", relative to the center of trace. Such
to produce said parabolic voltage in said S- "tilting" of parabolic voltage
[err] reduces, in a         capacitance [err]. known manner, scanning
related distortions such as asymmetrical nonlinearity error in current
[err]  25   3. A deflection apparatus according to Claim 2 caused by
deflection losses.                             wherein said first current
generating means When frequency fH is low, the amplitude of           (23')
generates said first current in such a way current [err] is sufficiently
large to provide the re -    that the currents that are combined in said S
- quired "tilting" of parabolic voltage [err]. On the         capacitance
are  at substantially  opposite other hand, when frequency fH is high,
current [err] is  30  phases. smaller, as described before; therefore, the
effect of current [err] on voltage [err] and, in particular, on  4. An
apparatus according to any one of claims 1 the "tilting" of voltage [err]
is smaller. When fre -       to 3 further comprising means (52,64) re -
quency fH is high, nonsymmetrical linearity error is     sponsive to said
parabolic voltage for main - corrected by linearity inductor LLIN that is
adjusted,   35  taining the ratio between the average level and when
frequency [err] is high, for reducing nonlinearity     the peak -to - peak
amplitude of said parabolic error. Thus, advantageously, the phase shift of
voltage substantially the same for any fre - current [err] relative to
current [err], causes current [err] to   quency that is selected within
said range of maintain nonlinearity error correction within the
frequencies. frequency range of frequency fH.                40 5. A
deflection apparatus according to any one of Claims
the preceding claims further comprising delay means (21) for delaying one
of said first and 1. A deflection apparatus for generating a de-
deflection currents relative to the other one. flection current [err] in a
deflection winding   45 [err], said apparatus being capable of generat -
6. An apparatus according to any one of the ing said deflection current at
any frequency         preceding claims further comprising means selected
from a range of frequencies, com -          (52,64) coupled to said
S-capacitance and prising:
responsive to said input signal for maintaining a source (20) of an input
signal at a fre -   50  the average value of said parabolic voltage quency
that is related to the selected fre-          proportional to the frequency
that is selected quency;                                              to
produce said deflection current at substan - switching means (23)
responsive to said          tially the same amplitude at any frequency that
input signal and coupled to said deflection          is selected within
said range of frequencies. 



winding for producing said deflection current at  55 the selected
frequency; and                       7. A deflection apparatus according to
any one of an S - capacitance [err] for developing a          the preceding
claims further comprising a parabolic voltage [err] that is coupled to said
source (W1') of an energizing voltage (B-) 8    15                 EP 0 240
141 B1                     16 coupled to said source (23') of said first
current   quency that is selected within said range of [err] for
controlling the amplitude of said first     frequencies. current, said
energizing voltage having a magnitude that changes when said selected
14. A deflection apparatus according to Claim 13 frequency changes.
5       further comprising a transformer (T1) having a winding (W1) that is
coupled to said supply 8.  A deflection apparatus according to any one of
voltage (B+) for developing at a second the preceding claims wherein said
source of          winding (W2) of said transformer (T1) a second said
first current [err] comprises an inductance      voltage that is coupled to
said source of said [err], a second capacitance (CR') and second   10
first current [err] to control, in accordance with switching means (23')
that is responsive to said     said second voltage, the amplitude of said
first input signal and that operates at said selected      current.
frequency, said second switching means (23') being coupled to said
inductance [err] and  15. A deflection apparatus according to any one of to
said second capacitance (CR') that form a   15    the preceding claims
further comprising means resonant circuit when said second switching
(21) for establishing a relatively small phase means (23') is nonconductive
for generating in       shift between said first current [err] and said
said inductance [err] of said resonant circuit        deflection current
[err] to develop said parabolic said first current [err].
voltage [err] that is nonsymmetrical. 20 9. A deflection apparatus
according to Claim 8       16. A deflection apparatus according to any one
of further comprising a coupling capacitor [err] for     the preceding
claims further comprising means capacitively coupling said first current
[err] to    (D49) responsive to said parabolic voltage [err] said
S-capacitance [err].                             for developing a first
signal [err] that is 25      indicative of the peak-to-peak amplitude of
10. A deflection apparatus according to Claim 9          said parabolic
voltage, wherein said source wherein when said second switching means
(23) of said first current [err] is responsive to (23')is conductive, a
voltage that is equal sub -    said first signal [err] that controls the am
- stantially  to  the  sum  of said  parabolic         plitude of said
first current [err]. voltage[err] and of the voltage across said   30
coupling capacitor [err] is applied across said   17. A deflection
apparatus according to Claim 16 inductance [err].
wherein said first signal developing means (D49) develops said first signal
[err] at a 11. A deflection apparatus according to any one of       first
polarity when the amplitude of said de - the preceding claims further
comprising a   35       flection current [err] is larger than that of said
source (50) of an energizing first voltage           first current [err]
and at an opposite polarity coupled to said switching means (23) for con -
when the amplitude of said deflection current trolling the amplitude of
said deflection current    [err] is smaller than that of said first current
[err] [err], first voltage having a magnitude that          and wherein
said source (23') of said first cur - changes  when  said  selected
frequency   40        rent [err] controls, in accordance with the po-
changes.                                            larity of said first
signal, the amplitude of said first current [err] such that in steady state
said 12. A deflection apparatus according to Claim 11        first signal
is at said first polarity. further comprising a feedback control circuit
(59) for controlling said first voltage in accor-   45   18. A deflection
apparatus according to any one of dance with the amplitude of said
deflection          the preceding claims further comprising an current.
east - west pincushion correction circuit (30) that includes a modulation
inductance [err] 13. A deflection apparatus according to any one of
coupled to said S-capacitance [err] such that claims 1 to 10 further
comprising means (59)  so     said first current [err] is coupled at a
junction for generating a signal that is indicative of the    (24) between
said S -capacitance [err] and amplitude of said deflection current, and a
said modulation inductance [err]. power supply (50) responsive to said
signal 



that is indicative of the amplitude of said de -  PatentansprUche flection
current for generating a supply voltage   56 (B+) that is coupled to said
deflection winding  1. Ablenkeinrichtung zur Erzeugung eines Ab- [err] and
that maintains the amplitude of said       lenkstromes (1y) in einer
Ablenkwicklung (Ly) deflection current the same at said any fre -
mit watcher der Ablenkstrom bei jeder 9    17                EP 0 240 141
B1                    18      1 I!t ll I1lI 1 IIII Bll Bi - aus einem
Bereich (range) von Fre -       5. Ablenkeinrichtung nach einem der
vorherge - quenzen gewahiten  -  Frequenz er-            henden AnsprOche,
welche Verz6gerungsmittel zeugbar ist, die aufweist:
(21) aufweist zum Verzogern des ersten Stro - - elne Quelle (20) elnes
Eingangssignales       mes oder des Ablenkstromes relativ zu dem mit einer
Frequenz, die Bezug hat zu der   5  anderen. gew~hlten Frequenz; -
Schaltmittel (23), die abhangig von dem    6. Einrichtung nach einem der
vorhergehenden Eingangssignal sind und mit der Ab-           Ansprlche,
welche weiterhin Mittel (52, 64) lenkwicklung zur Erzeugung des Ab-
aufweist, die mit der S-KapazitIt gekoppelt lenkstromes bei der gewAhlten
Frequenz   1o   sind und abhangig sind von dem Eingangssi - gekoppelt sind;
gnal, zum Aufrechterhalten des Mittelwertes - eine S - Kapazltat (Cs) zur
Erzeugung         (average value) der Parabelspannung propor- einer
Parabelspannung (Vp), die mit der       tional zu der Frequenz, die gewahit
ist/wird Ablenkwicklung (Ly) far eine S - Korrektur    zum Erzeugen des
Ablenkstromes bei im we - gekoppelt ist;                        5
sentlichen derselben Amplitude bei jeder Fre - dadurch gekennzelchnet,
quenz, die innerhalb des Bereiches von Fre - daB der Wert (value) der S -
Kapazitat          quenzen gewAhlt ist/wird. (Cs), die im wesentlichen zur
S - Korrektur beitragt, im wesentlichen unverandert bei jeder  7.
Einrichtung nach einem der vorhergehenden gewahiten Frequenz innerhalb des
Bereichs   20     Ansprfche, welche weiterhin eine Quelle (WI') (von
Frequenzen) bleibt;                           von Versorgungsspannung (B-)
aufweist, die daB die Einrichtung eine Quelle (23') von       mit der
Quelle (23') des ersten Stromes ('y) Strom aufweist, zur Erzeugung eines im
all-        gekoppelt ist, zum Steuern der Amplitude des gemeinen
sagezahnf6rmigen ersten Stromes           ersten Stromes, wobei die
Versorgungsspan- (iy'), der zu der S-Kapazit~t (Cs) gekoppelt  25
nung.eine GroBehat, die sich - bei Andemder ist(Wird, zur Steuerung der
Amplitude der Pa-      gewahlter Frequenz - andert. rabelspannung (Vp),
wobei der erste Strom (i;) eine Amplitude hat, die proportional zu der  8
Ablenkeinrichtung nach einem der vorherge - gewghiten Frequenz ist, so daB
bei Anderung        henden Anspr(che, bei der die Quelle des der gewAhiten
Frequenz die S - Korrektur au -   3o  ersten Stromes (ivy) eine
Induktivitat (LV), eine tomatisch  aufrechterhalten/beibehalten  wird
zweite Kapazitat (CR) und zweite Schaltmittel fiber eine korrespondierende
Anderung der          (23') aufweist, die abhingig sind von dem Amplitude
des ersten Stromes.                      Eingangssignal und die bei der
gewAhIten Frequenz arbeiten, wobei die zweiten Schalt- 2. Ablenkeinrichtung
nach Anspruch 1, bei der  35      mittel (23') mit der Induktivitat (LV)
und der der erste Strom (iy) und der Ablenkstrom (iy)      zweiten
Kapazitat (CR') gekoppelt sind, die in der S-Kapazitat (Cs) kombiniert
werden,         einen Resonanzkreis bilden wenn die zweiten um die
Parabelspannung in der S-Kapazitit          Schaltmittel (23') nichtleitend
sind, zum Er- (Cs) zu erzeugen.                                  zeugen des
ersten Stromes (ly) in der Induk - 40     tivitit (Ly') des
Resonanzkreises. S Ablenkeinrichtung nach Anspruch. 2, bei der die Mittel
(23') zur Erzeugung des ersten      9. Ablenkeinrichtung nach Anspruch 8,
welche Stromes den ersten Strom so erzeugen, daB          weiterhin eine
Koppelkapazitat (Cs) aufweist die Str6me, die in der S - Kapazitat
kombiniert    zum kapazitiven Koppeln des ersten Stromes werden, im
wesentlichen entgegengesetzte  45     -(iy') zu der S - Kapazitat (Cs).
Phasen (opposite phases) haben. 10. Ablenkeinrichtung nach Anspruch 9, bei
der 4. Einrichtung nach einem der AnsprUche 1 bis 3.       eine Spannung
Ober der Induktivitit (Ly') an - welche weiterhin Mittel (52, 64) aufweist,
die     gelegt wird, die im wesentlichen gleich der von der Parabelspannung
abhangig sind zum   50     Summe  aus  Parabelspannung  (Vp) und
Aufrechterhalten des Verhiltnisses zwischen        Spannung fber der
Koppelkapazitft (Cs) ist, dem mittleren Pegel (average level) und der
wenn die zweiten Schaltmittel (23') leitend 



Spitze - zu - Spitze Amplitude der Parabel -       sind/werden. spannung
auf im wesentlichen demselben Wert (substantially the same) fOr jede Fre-
55  11. Ablenkeinrichtung nach elnem der vorherge- quenz, die innerhalb des
Bereiches von Fre-        henden Ansprfiche, bei der eine Quelle (50)
quenzen gewihit ist/wird.                          von versorgender erster
Spannung mit den Schaltmitteln (23) gekoppelt ist zum Steuem 10    der
Amplitude des Ablenkstromes (#y), wobei        Polartitat bilden, wenn die
Amplitude des Ab- die erste Spannung eine GroBe aufweist, die
lenkstromes (iy) kleiner ist als diejenige des sich 4ndert, wenn die
gewAhIte Frequenz sich       ersten Stromes (ly') und bei der die Quelle
andert.                                            (23') des ersten Stromes
(iy') die Amplitude 5       des ersten Stromes (iV') - in Obereinstimmung
12. Ablenkeinrichtung nach Anspruch 11, be! der        mit der Polaritat
des ersten Signales - steu - eine  RUckkopplungs-Steuerschaltung  (59)
ert, so daB im stationdren Zustand das erste vorgesehen ist zum Steuern der
ersten Span -       Signal die erste Polaritat aufweist. nung in
Obereinstimmung mit der Amplitude des Ablenkstromes.
tO  18. Ablenkeinrichtung nach einem der vorherge - henden AnsprUche, bei
der eine Schaltung (30) 13. Ablenkeinrichtung nach einem der Anspr~che
zur Ost-West-Kissenverzeichnungskorrektur 1 bis 10, bei der Mittel (59) zum
Erzeugen         (east - west - pincushion correction) vorgese - eines
Signals, das die Amplitude des Ab -          hen ist, die eine
Modulatorinduktivitat (LM) hat, lenkstromes anzeigt, und ein Netzteil (50)
i5     die mit der S - Kapazitat (Cs) so gekoppelt ist, vorgesehen sind,
das abhangig von dem  -           daB der erste Strom (iV') in/an einer
Verbin - die Amplitude des Ablenkstromes anzeigenden        dung (24)
zwischen der S - Kapazitat (Cs) und - Signal ist zum  Erzeugen einer
Versor-           der  Modulatorinduktivitat  (Lm)  gakoppelt gungsspannung
(B +), die an die Ablenkwick -       wird/ist. lung (Ly) gekoppelt ist und
die die Amplitude   20 des Ablenkstromes auf demselben Wert bei
Revendlcatlons jeder - aus dem Bereich von Frequenzen gewAhIten - Frequenz
halt.                     1. Dispositif de d6flexion pour generer un
courant de deflexion (ii) dans un enroulement de d - 14. Ablenkeinrichtung
nach Anspruch 13, bei der  25    flexion (Lv), ledit dispositif etant
capable de ein Transformator/Obertrager (Ti) vorgesehen       generer ledit
courant de deflexion a n'importe ist, der eine Wicklung (WI) tragt, die mit
der     quelle fr~quence choisie dans une gamme de Versorgungsspannung (B +
) gekoppelt ist, zum      frequences, comprenant: Bilden einer - mit der
Quelle des ersten               une source (20) d'un signal d'entree a une
Stromes (iy') gekoppelten - zweiten Spannung   30  fr6quence qui est en
rapport avec la frequence an  einer  zweiten  Wicklung  (W2)  des
selectionnee; Transformators/Obertragers (T1) zum Steuem             des
moyens de commutation (23) sensi - der Amplitude des ersten Stromes in
Ober-          bles audit signal d'entrde et couples audit en - einstimmung
mit der zweiten Spannung.              roulement de deflexion pour foumir
ledit cou - 35      rant de d6flexion a la frequence selectionnee; 15.
Ablenkeinrichtung nach einem vorhergehenden        et Ansprache, bei der
Mittel (21) vorgesehen sind         une capacite - S (C.) pour d6velopper
zum Bilden einer relativ geringen Phasenver-       une tension parabolique
(Vp) qui est coupl~e schiebung zwischen dem  ersten Strom  (iV')
audit enroulement de ddflexion (Ly,) pour fournir und dem Ablenkstrom (iy),
um die Parabel -   40    une correction en S. spannung (Vcp) unsymmetrisch
zu bilden.                caractdris6 en ce que la valeur de la ca - pacit4
- S (Cj) qui contribue de fagon im - 16. Ablenkeinrichtung nach einem der
vorgehen-         portante a fournir ladite correction en S reste den
Ansprache, bei der Mittel (D49) vorgese -      sensiblement inchangee &
toutes frequences hen sind, die abhangig von der Parabelspan -   45
choisies a l'int6rieur de ladite gamme; nung (Vcp) sind zum Bilden eines
ersten Si -          et en co quo le dispositif comprend, on gnals
(VQ4O(Av)), das die Spitze-zu-Spitze         outre, une source (23') de
courant pour gdnd - Amplitude der Parabelspannung anzeigt, wobei       rer
un premier courant generalement en dents die Quelle (23') des ersten
Stromes (iQ') ab -     de scie (iy) qui est couple a ladite capacit6 -
hangig ist von dem ersten Signal (VcmGAv)). das  5o  S. (Cj) pour contr8ler
l'amplitude de ladite die Amplitude des ersten Stromes (iy) steuert.
tension parabolique (Vcp), ledit premier courant (iy') possedant une
amplitude qui est propor- 



17. Ablenkeinrichtung nach Anspruch 16, bei der       tionnelle & la
frdquence s~lectionn~e de sorte die Mittel (D49) zum Erzeugen des ersten Si
-      que quand la frequence choisie change, la gnales das erste Signal
(VQ49(Av) mit einer  55    correction en S est automatiquement mainte -
ersten Polaritat bilden, wenn die Amplitude des    nue par un changement
correspondant de Ablenkstromes (iy) grdler ist als diejenige des
I'amplitude dudit premier courant. ersten Stromes (iy') und mit
entgegengesetzter 11    *                            ~~~~~~~~~~~~I Pill!1
IIII111i1i1i1li1l111 111 21                 EP 0 240 141 B1
22            c   L   M   S 2. Dispositif de deflexion selon la
revendication 1     un circuit resonnant quand lesdits seconds dans loquel
ledit premier courant (iv') et ledit    moyens de commutation (23') sont
bloquds courant de deflexion sont combinds dans ladite      pour generer
dans ladite inductance (Ly') dudit capacit4 - S (Cj) pour produire ladite
tension      circuit resonnant ledit premier courant (iy'). parabolique
dans ladite capacite - S (C).   5 9. Dispositif de doflexion selon la
revendication 8 3. Dispositif de deflexion solon la revendication 2
comprenant, de plus, un condensateur de dans lequel lesdits moyens pour
gen6rer ledit       couplage (C.') pour coupler de facon capaci - premier
courant (23') generent ledit premier        tive ledit premier courant
(ii') a ladite capacite courant de fagon telle quo les courants qui  10
- S (C.). sont combines dans ladite capacite - S sont sensiblement on
opposition de phase.             10. Dispositif de ddflexion solon la
revendication 9 dans lequel, quand lesdits seconds moyens de 4. Dispositif
solon l'une quelconque des roven -        commutation (23') sont
conducteurs, une ten - dications 1 a 3 comprenant de plus des   15
sion qui est sensiblement egale a la somme moyens (52, 64) sensibles a
ladite tension          de ladite tension parabolique (Vp) et de la
parabolique pour maintenir le rapport entre le      tension h travers ledit
condensateur de cou- niveau moyen et l'amplitude pic-a-pic de
plage (C,') est appliquee a travers ladite in- ladite tension parabolique
sensiblement iden-       ductance (L'). tique pour toute frequence qui est
choisie dans   20 ladite gamme de frequences.                      11.
Dispositif de d6flexion solon l'une quelconque des revendications
precedentes comprenant, 5. Dispositif de d6flexion solon I'une quelconque
de plus, une source (50) d'une premibre ten - des revendications
precedentes comprenant,          sion d'activation coupl6o auxdits moyens
de de plus, des moyens de retard (21) pour re -   25   commutation (23)
pour contr8lor l'amplitude tarder l'un desdits premier courant et courant
dudit courant de diflexion (iy),ladite premibre de d6flexion l'un par
rapport a l'autre.            tension possddant une amplitude qui varie
lorsque varie ladite frequence sdlectionnde. 6. Dispositif solon l'une
quelconque des reven - dications pr6c6dentes comprenant, de plus,  3o   12.
Dispositif do deflexion solon la revendication des moyens (52, 64) couples
a ladite capacite       11 comprenant de plus un circuit de corn - - S et
sensibles audit signal d'entr6e pour         mande de r6action (59) pour
contr8ler ladite maintenir la valeur moyenne de ladite tension
premibre tension solon l'amplitude dudit cou - parabolique proportionnelle
a la frequence qui      rant de ddflexion. est choisie pour produire ledit
courant de d6 -   35 flexion a sensiblement la m~me amplitude         13.
Dispositif de d6flexion solon l'une quelconque quelle quo soit la frequence
qui est s6lection -    des revendications 1 & 10 comprenant, de n~e dans
ladite gamme de fr6quences.                plus, des moyens (59) pour
gen6rer un signal qui est indicateur de l'amplitude dudit courant 7.
Dispositif de d6flexion solon l'une quelconque   40  de d6flexion et une
alimentation en courant des revendications precedentes comprenant,
(50) sensible audit signal qui est indicateur de en outre, une source (Wl')
de tension d'acti -      I'amplitude dudit courant de deflexion pour vation
(B-) couplee a ladite source (23') dudit     g6n6rer une tension
d'alimentation (B+) qui premier courant (iy') pour contr8ler l'amplitude
est coupl6e audit enroulement de d6flexion dudit premier courant, ladite
tension d'activa-   45  (Ly) et qui maintient identique l'amplitude dudit
tion possedant une amplitude qui varie quand        courant de d6flexion
quelle quo soit ladite frd - varie ladite fr6quence s6lectionnee.
quence selectionnee -  l'int6rieur de ladite gamme de fr6quences. 8.
Dispositif de d6flexion solon l'une quelconque des revendications
pr6cedentes dans lequel  50   14. Dispositif de d6flexion solon la
revendication 



ladite source dudit premier courant (iy') corn -    13 comprenant, de plus,
un transformateur (T1) prend une inductance (L'), une seconde ca-
comportant un enroulement (W1) qui est cou - pacite (CR') et des seconds
moyens de com -         p16 a ladite tension d'alimentation (B +) pour
mutation (23') qui sont sensibles audit signal      developper & un second
enroulement (W2) d'entree et qui fonctionnent a ladite frequence   5s
dudit transformateur (Ti) une seconde tension choisie,lesdits seconds
moyens de commuta-          qui est coupl6e a ladite source dudit premier
tion (23') 6tant couples & ladite inductance (Ly')  courant (iy') pour
contr8ler, solon ladite se- et & ladite seconde capacite (CR') qui forment
conde tension, l'amplitude dudit premier cou - 12    23                 EP
0 240 141 B1                     24    I 1H1fl1j IBIIJ liii! tj I! rant.
15. Dispositif de deflexion selon l'une quelconque des revendications
precedentes comprenant, de plus, des moyens (21) pour etablir un de -    5
calage de phase relativement petit entre ledit premier courant (1i') et
ledit courant de dd - flexion (iy) afin de d6velopper ladite tension
parabolique (Vp) quil est non symrtrique. 10 16. Dispositif de deflexion
selon l'une quelconque des revendications pr6cddentes comprenant, de plus,
des moyens (D49) sensibles & ladite tension parabolique (Vp) pour
developper un premier signal (VQ4O(Av)) qui est indicateur de   J5
I'amplitude pic - & - pic de ladite tension pa - rabolique, dans lequel
ladite source (23') dudit premier courant (iy') est sensible audit premier
signal (VQ4g(Av)) qui commande l'amplitude dudit premier courant (i').
20 17. Dispositif de deflexion selon la revendication 16 dans loquel
lesdits moyens de ddveloppe - ment du premier signal (D49) d~veloppent
ledit premier signal (VQ49(AV)) & une premibre pola -   25 rite quand
l'amplitude dudit courant de dd - flexion (iy) est sup6rieure a celle dudit
premier courant 'i;) et A une polarite opposde quand l'amplitude dudit
courant de deflexion (iy) est inferieure a celle dudit premier courant
(ii') et  3o dans loquel ladite source (23') dudit premier courant (i1')
commande selon la polaritd dudit premier signal, I'amplitude dudit premier
cou - rant (iy') de sorte qu'en rdgime permanent ledit premier signal est A
ladite premiere polarite.  35 1& Dispositif de d6flexion selon l'une
quelconque des revendications prdcddentes comprenant, de plus, un circuit
de correction en coussin est-ouest (30) qui inclut une inductance de   40
modulation (LM) couplde a ladite capacite - S (Cj) de telle sorte quo ledit
premier courant (y') est couple a une jonction (24) entre ladite capacit6 -
$ (Cj) et ladite inductance de modulation (LM).
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