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sued to P.E. Haferl on 6 January 1987, that is referred to herein as the
Haferl patent, by sup- This invention relates to a deflection circuit in
plying an E-W modulation current generated by an which a supply current is
coupled to a trace ca-   east-west control circuit via a choke having a
high pacitor of the deflection circuit through a plurality of   5
impedance. This choke integrates the horizontal current paths.
frequency components resulting in a sink current Typically, a horizontal
deflection circuit such as  that is substantially a D.C. current that flows
from provided in association with a CRT display device  the deflection
circuit to the E-W  control circuit. comprises an output stage that
includes a horizon-  Deflection   disturbances   referred   to   as tal
deflection winding and a trace capacitance that  io  "mouseteeth" are
avoided because of the loose supplies deflection current to the deflection
winding  coupling between the flyback transformer and the during each trace
interval. A retrace capacitance is  deflection winding during the retrace
interval. The coupled across the deflection winding during the   loose
coupling is provided by the choke that pro- retrace interval to form a
retrace resonant circuit.  vides high frequency isolation of the deflection
Energy is replenished during retrace via a flyback   15  circuit output
stage from the E-W control circuit. transformer.
Color television picture tubes with a large High beam current in a
secondary winding of     faceplate radius [err] such as, for example,
Philips the flyback transformer, that occurs in the course  45AX picture
tube, may require a significantly high of displaying, for example, each
white horizontal  amount of inside pincushion correction. strip of a
crosshatch pattern represents a heavy   20  In consideration of the above,
the present in- load to the flyback transformer during retrace. Con-
vention provides a deflection apparatus, comprising sequently, the retrace
capacitance may be slightly  a deflection winding having deflection rate
scanning discharged during retrace due to the aforemen-     current flowing
therein during a trace interval and tioned loading. This may result in a
discharge     during a retrace interval of a deflection cycle, said current
from the trace capacitance into the retrace   25  deflection winding heing
included in a retrace reso- capacitance through the deflection winding and
a   nant circuit during said retrace interval; switching slight drop of the
voltage across the trace capaci-  means coupled to said deflection winding
and re- tance during the white horizontal strips of the cros-  sponsive to
said input signal for generating, during shatch pattem. The charge of the
trace capacitance  said retrace interval a retrace voltage; a trace ca- *
is replenished during the retrace intervals asso-   30  pacitance series
coupled to said deflection winding ciated with the scan lines that display
the black  to form with said deflection winding a first trace picture
portion underneath the white crosshatch    resonant circuit during said
trace interval such that stripes. This causes a small current in the
opposite  said scanning current in said trace capacitance direction through
the deflection winding. The      develops a parabolic voltage therein
during said charge and discharge current of the trace capaci-  35  trace
interval; a source of supply voltage developed tance produces a small
raster displacement and      at a supply terminal; a supply inductance
coupled results in low frequency oscillations modulating the  between said
source of said supply voltage and deflection winding trace current. This
low frequency  said first trace resonant circuit for supplying via
modulation may cause each vertical strip of the    said supply inductance a
first portion of a DC crosshatch pattern to appear as being of a zig-zag
4o  supply current that replenishes a first portion of shape, instead of a
straight line shape. The zig-zag  energy losses in said retrace resonant
circuit; char- shape appears in a given vertical strip immediately
acterized by means, coupled to said supply termi- below the intersection
point with a horizontal strip.  nal and to said trace capacitance for
supplying a Such distortions are sometimes referred to by the  second
portion of said DC supply current to said name "mouseteeth" distortions.
They appear, dur-  45  trace capacitance in a current path that bypasses
ing and just after the times in which high beam    said supply inductance
for replenishing a second transients occur, because the deflection circuit
that  portion of said energy losses, such that said sec- represents a low
impedance energy flywheel, sup-   ond portion of said DC supply current Is
applied plies the transient increase in energy requirement  without
significantly AC-loading said first trace res- of the ultor circuits. Thus,
energy transferred from   so  onant circuit. the deflection circuit to the
ultor circuits may tend  In accordance with an aspect of the invention, to
cause variations in the deflection winding trace  a deflection apparatus
includes a deflection winding current.
for generating scanning current at a deflection rate. "Mouseteeth"
distortions may be reduced us-     A trace capacitance is coupled to the
deflection ing an arrangement such as described in UK Pub-  55  winding. A
supply inductance is coupled to the lished application 2150796A, published
3 July      trace capacitance to provide a first current path for 1985,
corresponding to U.S. Patent No. 4,634,937,  conducting a first portion of
a supply current. A entitled EAST-WEST CORRECTION CIRCUIT, is-
circuit branch, including a second capacitance and 2    



3                 EP 0 266 997 B1                    4 a second inductance,
that is coupled to the trace  type A66-EAKOOX01. In FIGURE 1, a source of
capacitance forms with the trace capacitance a     regulated direct current
voltage B +, developed be- second resonant circuit for generating in the
sec-  tween a terminal 22 and ground, is coupled through ond inductance a
second current. The second cur-   a small-valued resistor [err] to a
terminal 22a of a rent is coupled to the trace capacitance to vary a   5
primary winding [err] of a horizontal flyback trans- parabolic voltage in
the trace capacitance in accor-  former T1. The other terminal of winding
[err] is dance with the amplitude of the second current in a  coupled to a
junction terminal 23. A filtering capaci- manner to reduce, for example,
inside pincushion   tance C1 is coupled from terminal 22a to ground.
distortion. A voltage in the second capacitance is  Regulated voltage B +
is generated, for example, combined at a terminal of the second inductance
io  by a switched mode power supply 90. A secondary with the parabolic
voltage in the trace capacitance  winding W3 of transformer T1, supplies an
ultor to reduce an alternating current voltage at the    voltage U through
a rectifying diode D40. terminal. A second portion of the supply current is
A horizontal output transistor Q1, operating at a coupled to the trace
capacitance through the termi-  deflection rate fH and having its base
coupled to a nal to reduce a discharge current from the trace   15
conventional driver and oscillator circuit 50, has its capacitor during
retrace. Thus, for example,      collector-to-emitter path coupled between
junction mouseteeth distortions are also reduced.           terminal 23 and
ground. Circuit 50 is synchronized In a deflection apparatus embodying
another     by a sync signal [err] and by a retrace pulse repre- aspect of
the invention, a scanning current is gen-  sentative signal H, in a well
known manner. Paral- erated in a deflection winding at a deflection rate
20  leling transistor Q1 is the series arrangement of during trace and
retrace intervals of a deflection  two rectifiers, diodes Di and D2
operating as a cycle. The deflection winding is included in a re-  damper
diode arrangement. Coupled in parallel trace resonant circuit during the
retrace interval.  with the anode and cathode electrodes of diode Di
Switching means that is coupled to the deflection  is an arrangement of a
horizontal deflection winding winding, responsive to an input signal at a
first  25  LH that is coupled to an S-shaping, or trace, ca- frequency that
is related to the deflection rate,  pacitance [err] A deflection retrace
capacitance [err] generates, during the retrace interval, a retrace
coupled also across the anode and cathode elec- voltage. A trace
capacitance coupled to the deflec-  trodes of diode [err] forms with
deflection winding tion winding forms with the deflection winding a   LH, a
parallel retrace resonant circuit 27. A second first trace resonant circuit
during the trace Interval  30  retrace capacitance CRT is coupled between a
junc- such that the scanning current in the trace capaci-  tion terminal 28
and ground. A small-valued capaci- tance develops a parabolic voltage in
the trace    tance Cp is coupled between terminal 23 and capacitance during
the trace interval. A supply volt-  ground. Capacitance Cp provides fine
tuning of the age is developed at a supply terminal. A supply    resonance
frequency of retrace resonance circuit inductance is coupled between the
supply voltage   35  27. Coupled between terminal 28 and ground is a and
the trace capacitance for supplying via the    series arrangement of a
diode [err] and a control- supply inductance a first portion of a DC supply
lable East-West current source 25 that includes a current that replenishes
a first portion of energy  current sink transistor Q4 having, at the
collector losses in the retrace resonant circuit. A second   electrode, a
high output impedance during retrace. portion of the DC supply current is
coupled to the   40   The collector electrode of transistor [err] is
coupled trace capacitance in a current path that bypasses  via a diode Da
to terminal 28 to provide a modu- the supply inductance for replenishing a
second    lated sink current is that varies in a vertical rate portion of
the energy losses.                      parabolic manner. Diode [err]
decouples the collec- In the Drawing:                                tor of
transistor [err] from ground, toward the end of FIGURE 1 illustrates a
deflection circuit that  45  trace, when diode D2 conducts, to prevent the
flow includes an inside pincushion correction ar-     of saturation
collector current in transistor Q4, prior rangement, embodying an aspect of
the inven-     to retrace. tion;
An inside pincushion distortion correction cir- FIGURES 2a-2f illustrate
waveforms useful in     cuit 60, embodying an aspect of the invention,
explaining the circuit of FIGURE 1;         50  includes an inductance
[err] that Is coupled to a FIGURES 3a-3e illustrate additional waveforms
terminal 60a at the junction of capacitance [err] and useful in explaining
the circuit of FIGURE 1; and  inductor LH. A capacitor [err] of circuit 60
is coupled FIGURE 4 illustrates a crosshatch pattern in     between a
terminal [err] of inductance [err] and which "mouseteeth" distortion is
uncorrected.    ground. A deflection circuit 100 of FIGURE 1, embody-  55
During the first half of trace, deflection current ing an aspect of the
invention, may provide hori-  i1 flows, in a direction opposing the arrow,
in de- zontal deflection of the electron beams in, for ex-  flection
winding LH and in diode Di. During the ample, a Philips 110[err] 45AX FS
color picture tube   second half of trace, deflection current i1 flows in 3
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[err] in the direction of the arrow,  The values of the capacitors Cp, CRD
and CRT and in diode D2 and transistor 01 that is conduc-  are selected to
obtain the correct retrace time and five. At the end of trace, transistor
[err] becomes   to avoid retrace time modulation of voltage V1.
nonconductive and a retrace voltage [err] is devel-   Capacitor CRT
determines the lowest deflection cur- oped between terminal 23 and ground.
6   rent amplitude that corresponds with current is that During the retrace
interval, charge is taken    is zero. away from retrace capacitance CRT by
East-West         Except for a very short interval that occurs modulated
sink current is that flows via diode [err]  immediately at the beginning of
retrace when tran- The higher the integral fi3dt, over the entire re-
sistor 04 is still in saturation, transistor 04 of E-W trace interval, for
example, the larger becomes a   10  control circuit 25 of FIGURE 1
operates, during the retrace voltage V41 across capacitance CRD and
rest of horizontal retrace interval, as a Class A sink the smaller becomes
a modulated voltage [err]         current amplifier. Sink current is in
transistor 04 across capacitance [err] The peak of deflection     develops
a proportional feedback voltage VR4 current [err] through deflection
winding [err] during the  across a resistor [err] that is coupled between
the trace interval, is directly related to the peak of  15  emitter of
transistor [err] and ground. Voltage VR4 is retrace voltage V41 across
capacitance CRD at the  fed back to the base of a transistor [err] via a
center of the retrace interval. By modulating current  resistor Rs. The
collector of transistor [err] is coup- is of transistor [err] at a vertical
rate, current source  led to the base of transistor [err] at a terminal
25a. 25 provides outside pincushion correction to hori-  The amplitude of
sink current is, during retrace, is zontal scanning current [err]
20  kept independent from variations of the shape and The high output
impedance of transistor [err]      amplitude of voltage [err] for example,
by the nega- that is interposed between winding [err] and retrace  tive
feedback arrangement of resistors [err] resonant circuit 27 prevents,
during horizontal re-  therefore, high output impedance at the retrace
trace, an undesirable high frequency coupling      frequency and above is
established at the collector through current source 25 between winding
[err] of  25  of transistor Q4. The average amplitude of sink flyback
transformer T1 and retrace resonant circuit  current is is adjusted by a
width control resistor 27  that,  otherwise,  could  have  caused
[err] , which determines, the emitter voltage of tran- "mouseteeth"
distortion.                           sistor [err] in accordance with a
vertical parabola "Mouseteeth" distortion can also be reduced     voltage
[err] that is described below. Thus, the by supplying East-West modulated
current, instead   30  average value of current is is modulated at a verti-
of through the high output impedance of the tran-  cal rate in a parabolic
manner in accordance with sistor, via a choke having a high impedance. The
voltage [err] choke, however, disadvantageously, may be expen-
FIGURES 2a-2f and 3a-3e, illustrate wavefroms sive. An example of such
arrangement is described  useful in explaining the operation of the
arrange- in the Haferl patent that was mentioned before.  35   ment of
FIGURE 1. Similar numbers and symbols Capacitor CRT is coupled to winding
[err] via     in FIGURES 1, 2a-2f and 3a-3e indicate similar ground and
capacitor C, to form a second retrace   items or functions. resonant
circuit that is coupled to retrace resonant   Parabola voltage [err] of
FIGURE 1 is generated circuit 27 so as to form a combined retrace reso-
across a capacitor [err] of, for example, a conven- nant circuit that
includes winding [err] capacitor [err]  40  tional vertical deflection
circuit 300. Parabola volt- and retrace resonant circuit 27. The combined
re-  age [err] of FIGURE 3d is AC coupled to the emitter trace resonant
circuit is tuned to, for example, the  of transistor [err] of FIGURE 1 via
a DC blocking retrace frequency. In order to tune the combined   capacitor
04, a resistor [err] and an adjustable E-W resonant circuit to the retrace
frequency, each of  control resistor [err] retrace resonant circuit 27 and
the second retrace   45  Retrace voltage Vs is coupled via a diode [err] a
resonant circuit that includes winding [err] and ca-  time-integrating
network, or lowpass filter that in- pacitor CRT is tuned to a frequency
that may be    cludes a resistor R2 and a capacitor [err] that filters
lower than the retrace frequency.                  out frequencies above
the vertical frequency. The Capacitor [err] causes the retrace voltage
lowpass filtered voltage is coupled, via a resistor across winding [err]
and that across deflection wind-  so  [err] to the emitter of transistor
[err] The low fre- ing LH to occur simultaneously. Therefore, retrace
quency negative feedback voltage that develops voltage [err] across winding
W4 that provides syn-    across capacitor [err] causes the average value of
chronization information to Driver and oscillator 50,  voltage [err] to
vary in a vertical rate parabolic man- advantageously, contains the same
synchronization  ner in accordance with vertical parabola voltage
information as of the retrace voltage across deflec-  55  [err] Because of
the negative feedback, the peak, tion winding [err] or as of voltage V41
across capaci-  for example, of the vertical rate envelope of voltage tor
[err] The purpose of capacitor CRT is described  [err] is inversely related
to the vertical parabola volt- in detail in the Haferl patent.
age applied across emitter-base junction of transis- 4    
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obtained from voltage [err] Such low  frequency of winding [err] and
capacitor [err] Such frequency feedback arrangement of resistors R2
resonance frequency is for example, equal to ap- and [err] provides DC
stabilization and improves      proximately 7 KHz. During retrace, the
correspond- linearly.                                          ing sinewave
portion is at approximately 44 KHz. Also applied to the base of transistor
Qa is an   6  Inductor [err] and capacitance Cs are included in adjustable
portion of a vertical sawtooth voltage    a circuit branch that, during
trace, is coupled in [err] that provides trapeze correction, shown in
parallel with trace capacitance [err] During the first FIGURE 3e, that is
obtained across a resistor [err] of  half of trace, resonance current [err]
flows, in a direc- FIGURE 1. Resistor [err] is coupled in series with a
tion opposite to the arrow, from ground, through vertical deflection
winding [err] and capacitor [err] of  10  capacitance [err] inductor [err]
capacitance [err] diode circuit 300.
[err][ deflection transistor 01 that is conductive and Correction of inside
pincushion distortion is ac-  back to ground. During the second half of
trace, complished by the "S"-shaping of deflection cur-   current i2
circulates in the direction of the arrow, rent i1, in accordance with an
inside pincushion   from ground, through diode, D2, capacitance [err]
correction modulation current [err] that flows in ca-  15  inductor Li and
capacitance C6 and back to pacitance [err] an in inductor [err] of inside
pincushion  ground. distortion correction circuit 60. Current [err] that
flows  Deflection current [err] flows, during retrace, in a In a current
path that includes trace capacitance  current path that includes retrace
capacitor [err] C2, varies a voltage [err] across trace capacitance
deflection winding LH and trace capacitor [err] Trace [err] during trace,
at a frequency that is higher than   20  capacitor [err] that provides low
impedance during the trace resonance frequency of the trace reso-
retrace, prevent current [err] from flowing, throughout nant circuit that
includes deflection winding LH   retrace, in the branch of circuit 60 that
includes andtrace capacitance [err] The amplitude of current  capacitance
[err] and inductor [err] Because inductor i2 is modulated by voltage [err]
of FIGURE 2f at      [err] is bypassed by capacitor [err] the deflection
terminal 28 of FIGURE 1 to provide inside pincush-  25  inductance during
retrace and retrace voltage [err] ion correction. The higher is the
amplitude of cur-  are, advantageously, not substantially affected by rent
i2, the higher is the peak-to-peak amplitude of  inductor Li. Therefore,
circuit 100 of FIGURE 1 trace voltage [err] that is produced and the more
may, advantageously, require a relatively low level significant is the
amount of "S"-shaping of deflec-  of voltage B+ when operating at higher
deflection tion current i, that is provided, and vice versa.  30
frequencies such as, for example, [err] Operation of circuit 60 is
described in more detail    During horizontal trace, voltage [err] of
FIGURE in European Published Patent Application No.       1 is maintained
zero as shown in FIGURE 2f. At the 0236064 entitled PINCUSHION CORRECTION
IN          center of vertical trace, when current is is at a DEFLECTION
CIRCUIT, in the name of RCA Cor-        maximum level, horizontal retrace
voltage Vs is at poration, published 9 September 1987.          35
minimum that may be, for example, at zero volts. Capacitance [err] and
inductor [err] of circuit 60    Consequently, in this case, it is trace
voltage [err] form, with trace capacitance C, and deflection     across
capacitor C, that mainly generates resonant winding [err] a resonance
circuit portion of correc-  current [err] Current i2 of FIGURE 2c that
flows in tion circuit 60 during trace. The resonance circuit  capacitor
[err] in the same phase as current [err] of portion of circuit 60 is tuned
by inductor Li to a   40  FIGURE 2a and adds in capacitor C, to current
[err] frequency that is lower than frequency fH so that  to provide maximum
"S" shaping of voltage [err] current i2 will not reach zero value prior to
the end  when current is is at the maximum. As current is of horizontal
trace; yet, it is tuned to a frequency  becomes smaller, during vertical
trace, horizontal that is substantially higher than the resonance fre-
retrace voltage [err] becomes increasingly larger as quency of the trace
resonant circuit of deflection   45  shown in the corresponding waveforms
in FIGURE winding LH and trace capacitance [err] Inside pin    1. The phase
of voltage Vs is shifted by approxi- modulation inductor [err] may be of a
variable type if  mately [err] from that of trace voltage [err] be- an
adjustable amount of correction is required. For  cause the positive peak
of trace voltage [err] or V2 the circuit values showing in FIGURE 1,
inductor [err]  of FIGURE 2d occurs at the center of horizontal may tune
the resonance circuit portion of circuit 60   so  trace; whereas the peak
of modulated voltage [err] of to a frequency of, for example, 14 KHz.
FIGURES 2f occurs during horizontal retrace. The portion of voltage [err]
that is caused by   Therefore, voltage [err] of FIGURE 1, which is added
deflection current [err] is generally a parabola shaped  to trace voltage
[err] across capacitor [err] to form waveform that, in each horizontal
period H, is com-  voltage. [err] has an opposite effect on current i2
posed of trace and retrace sinewave portions, re-  55  than that of voltage
V,,. When retrace voltage [err] spectively.  During  trace,  the
corresponding    increases, current [err] decreases, causing less mod-
sinewave portion of voltage [err] is at a frequency  ulation of trace
voltage [err or V2 and less "S" that is approximately equal to the trace
resonance  shaping. A further increase of retrace voltage [err] 5    
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amplitude of current [err] to be zero. An  val. Advantageously, this
provides a current path even further increase of retrace voltage [err]
causes  for inside pincushion modulation current 12 during current [err] to
flow in the opposite direction.      the first half of the trace interval.
Current [err] causes Thus, current [err] of FIGURE 2c, that modulates
voltage Vs. during trace, to increase so as to bias - voltage V2 of FIGURE
2d, is modulated by voltage   5   diode Da in the forward direction.
Because transis- [err] of FIGURE 2f. Since voltage [err] is modulated by
tor Q4 is saturated, diode Da, advantageously, pro- current is of FIGURE
2e, the parabolic waveform of  vides a ground return for current i2 via
saturated trace voltage V2 of FIGURE 2d is modulated in the  transistor Q4
and clamps voltage [err] to approxi- vertical rate by current is of FIGURE
2e to provide  mately zero volts. inside pincushion distortion correction.
10      Transistor Q4 is switched into saturation by The correction of
outside pincushion distortion  retrace pulse [err] across winding W4 that
is applied requires, at the top and bottom of the raster, a   to the base
of transistor [err] through a capacitor Cs. lower amplitude of deflection
current i, of FIGURE  A waveform shaping network that includes capaci- 2a
than at the center. The correction of inside    tor Cs and resistors [err]
generates from pincushion distortion requires a lower amount of  15  pulse
H. an upramping voltage [err] during trace that "S" shaping at the top and
bottom than at the      is shown in the corresponding waveform in FIG-
center. At the top and bottom, sink current is that is  URE 1. The negative
portion of voltage V7is ap- lower, causes a higher amplitude of retrace
voltage  plied to the base of transistor [err] via a diode D4 Vs. The
higher amplitude of voltage [err] causes a    and a resistor [err] to form
a voltage Vs that causes lower amplitude of current i2. At the center of
the   20  transistors [err] and 04 to saturate. The waveform, vertical
trace, sink current i3, that is at a maximum  that is included within
FIGURE 1, of voltage Vs causes the amplitude of retrace voltage [err] to be
at  shows the base voltage of transistor Qs, At a time a minimum.
Accordingly, at the center of vertical  [err] in the waveform of voltage Vs
in FIGURE 1, that trace, the amplitude of each of deflection current [err]
occurs at the end of retrace, transistors [err] and Q4 and inside
pincushion correction current 12 is at a   25  are driven into saturation
by negative going voltage maximum, resulting in more "S" shaping of voltage
[err] Both transistors [err]remain in saturation [err] Advantageously, by
selecting the values of the  until a time tb, when diode [err] is reverse
biased by circuit components of circuit 60, a required amount  upramping
voltage V7. During the interval [err] of inside pincushion correction can
be obtained for  transistor 04 is biased for Class A operation that a given
amount of outside pincushion correction.  30  occurs during horizontal
retrace after time t' so as Circuit 60 is coupled in parallel with
capacitor  to provide high output impedance. [err] during the retrace
interval. Therefore, the value  FIGURE 2a illustrates the waveform of
retrace of capacitor [err] has to be larger than if circuit 60  voltage
[err] at terminal 23 of FIGURE 1. Retrace was not used, so as to account
for the effect of   voltage [err] of FIGURE 2a is, advantageously, un-
circuit 60 on the total retrace capacitance that is  35  affected by
modulation of E-W modulation current required. Increasing the value of
capacitor [err] has  is. a tendency to increase the coupling between
In carrying out an aspect of the invention, a flyback transformer [err] and
resonant circuit 27 that  resistor R18 is coupled between terminal 22a and
may, if not accounted for, disadvantageously, in-  an intermediate
terminal, or tap 112 of inductor [err] crease "mouseteeth" distortions.
40   Resistor R18 supplies a DC current is that by- During the first half
of trace, current i2 flows, in  passes deflection winding LH and winding
[err] Cur- a direction that is opposite to that of the arrow,  rent is,
that flows through resistor R18 and induc- from ground, through capacitor
[err] inductance [err]  tance [err] advantageously stabilizes the DC
voltage and capacitor Cs to junction terminal 28 between   in capacitor Cs
by providing an additional DC cur- diodes Di and D2. An energy recovery
current iw   45  rent path between supply voltage [err] and capacitor
flowing through winding [err] of flyback transformer  [err] [err] in a
direction of the arrow, keeps diode D2         The average DC voltage of
voltage V2 at junc- conducting as long as current i2 is smaller than   ton
terminal 60a of winding LH and capacitance Cs energy recovery current [err]
and provides a ground  is equal to voltage [err] that is at terminal 22a
return for current i2. However, diode D2 may be-  so  between capacitor C1
and resistor R18. Thus, ad- come nonconductive when the increasing ampli-
vantageously, by supplying a portion of the DC tude of current i2 is equal
to the decreasing am-  current that is required for maintaining average
plitude of energy recovery current [err] in winding  voltage [err] constant
through resistor R18, in addi- [err] Such situation is undesirable because
it may   tion to the portion that is supplied through winding cause the
trace voltage at terminal 23 of transistor  55   [err] transient discharge
of capacitor [err] due to [err] to rise significantly above ground
potential.   varying ultor load is, advantageously, reduced; Sink current
transistor 04 is switched into satu-  hence, "mouseteeth" distortion is
reduced. ration at the beginning of the horizontal trace inter- 6   



11                 EP 0266 997 B1                       12 The AC portions
of voltages V2 of FIGURE 2d           portion of a DC supply current that
replenishes and [err] of FIGURE 3c at the end terminals of              a
first portion of energy losses in said retrace inductor Li have opposite
phases. The location of        resonant circuit (27); characterized by tap
112 of FIGURE 1 is selected in such a way                means [err],
coupled to said supply that, advantageously, causes voltage [err] at tap
112   5   terminal (22a) and to said trace capacitance of inductor [err] of
FIGURE 1, that is approximately        [err] for supplying a second portion
of said DC equal to the average of voltages [err] to have      supply
current to said trace capacitance [err] in a minimal AC component during
trace, as shown in         a current path that bypasses said supply in-
FIGURE 3b. Consequently, resistor R18 of FIGURE          ductance [err] for
replenishing a second por- 1, that is coupled to tap 112 does not
significantly   10  tion of said energy losses, such that said sec- load
deflection circuit 100 and inside pincushion        ond portion of said DC
supply current is ap- correction circuit 60, and therefore advantageously
plied without significantly AC-loading said first does not increase AC
losses in circuit 100.              trace resonant circuit. In carrying out
another aspect of the invention, current [err] of FIGURE 3a that flows in
resistor R18   15  2. An apparatus according to claim 1 character- of
FIGURE 1 is sawtooth shaped because of the            ized by a source
[err] of a ripple AC signal ripple voltage component of voltage Vs.
Advanta-         [err] at a frequency that is related to said first
geously, current [err] may correct some of the asym-        frequency that
is coupled to said trace capaci- metrical horizontal linearity errors.
Linearity errors   tance [err] for correcting asymmetrical linearity occur
because of power losses in winding LH and   20     errors. ) in inductor
[err] during trace that might have caused a slight decrease in voltage V4
at tap 112. The       3. An apparatus according to Claim 1 character-
decrease in voltage V4 might have resulted in            ized by a secohd
resonant circuit (60), includ- currents [err]having smaller amplitudes near
ing a second capacitance (Cs) and a modula- the end of horizontal trace. To
correct at least  25     tion inductance (Li) coupled to said first trace
some of such asymmetrical linearity error, current       resonant circuit
[err] for providing inside pin- [err] that is sawtooth shaped,
advantageously re-          cushion distortion correction, said second
reso- duces the amount of decrease in voltage [err] that          nant
circuit including said means [err] for might have otherwise occurred.
supplying a second portion of said DC supply 30      current. Claims 4. An
apparatus according to Claim 3 character- 1. A deflection apparatus,
comprising:                   ized in that said modulation inductance (Li)
a source of an input signal [err] at a first       has a first terminal
(113) that is coupled to said frequency that is integrally related to a
deflec-   35  trace capacitance [err] and a second terminal tion rate; a
deflection winding (LH) having de-      (111) that is coupled to said
second capaci- flection rate scanning current flowing therein       tance
[err] to form said second resonant circuit during a trace interval and
during a retrace        that generates in said modulation inductance
interval of a deflection cycle, said deflection       (Li) a first
modulation current that provides winding being included in a retrace
resonant   40     inside pincushion distortion correction and circuit (27)
during said retrace interval;            wherein said second portion of
said supply switching means (Q1,D1,D2) coupled to             current is
coupled to said modulation induc- said deflection winding (LH) and
responsive to       tance [err] at a third terminal (112) intermediate said
input signal for generating, during said        said first (113) and second
(III) terminals. retrace interval a retrace voltage;          45 a trace
capacitance [err] series coupled to    5. An apparatus according to Claim 4
character- said deflection winding (LH) to form with said       ized in
that said trace capacitance [err] acts as deflection winding a first trace
resonant circuit     a low impedance bypass capacitance for said during
said trace interval such that said scan-       scanning current around said
modulation in- ning current in said trace capacitance (Cs) de-   50
ductance (Li) substantially throughout said re- velops a parabolic voltage
therein during said       trace interval. trace interval; a source (90) of
supply voltage developed     6. An apparatus according to Claim 4
character- at a supply terminal (22a);                          ized in
that said third terminal (112) is chosen a supply inductance (W1) coupled
be-  55          to be at such a point with respect to said first tween
said source (90) of said supply voltage         (113) and second (111)
terminals of said mod- and said first trace resonant circuit for sup-
ulation inductance as to substantially reduce plying via said supply
inductance (W1) a first        an AC voltage component at said third termi-
7   
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voltages [err] of FIGURE 2d         portion of a DC supply current that
replenishes and V5 of FIGURE 3c at the end terminals of            a first
portion of energy losses in said retrace inductor Li have opposite phases.
The location of      resonant circuit (27); characterized by tap 112 of
FIGURE 1 is selected in such a way              means [err], coupled to
said supply that, advantageously, causes voltage [err] at tap 112   5
terminal (22a) and to said trace capacitance of inductor Li of FIGURE 1,
that is approximately      [err] for supplying a second portion of said DC
equal to the average of voltages [err] and Vs, to have    supply current to
said trace capacitance [err] in a minimal AC component during trace, as
shown in       a current path that bypasses said supply in- FIGURE 3b.
Consequently, resistor R18 of FIGURE        ductance (W1) for replenishing
a second por- 1, that is coupled to tap 112 does not significantly  10
tion of said energy losses, such that said sec- load deflection circuit 100
and inside pincushion      ond portion of said DC supply current is ap-
correction circuit 60, and therefore advantageously    plied without
significantly AC-loading said first does not increase AC losses in circuit
100.            trace resonant circuit. In carrying out another aspect of
the invention, current [err] of FIGURE 3a that flows in resistor [err]   16
2. An apparatus according to claim 1 character- of FIGURE 1 is sawtooth
shaped because of the          ized by a source (W1) of a ripple AC signal
ripple voltage component of voltage Vs. Advanta-       (Vs) at a frequency
that is related to said first geously, current [err] may correct some of
the asym-      frequency that is coupled to said trace capaci- metrical
horizontal linearity errors. Linearity errors  tance [err] for correcting
asymmetrical linearity occur because of power losses in winding [err] and
20   errors. in inductor [err] during trace that might have caused a slight
decrease in voltage [err] at tap 112. The    3. An apparatus according to
Claim 1 character- decrease in voltage [err] might have resulted in
ized by a second resonant circuit (60), includ- currents [err] having
smaller amplitudes near      ing a second capacitance [err] and a modula-
the end of horizontal trace. To correct at least  25   tion inductance
[err] coupled to said first trace some of such asymmetrical linearity
error, current     resonant circuit [err] for providing inside pin- [err]
that is sawtooth shaped, advantageously re-        cushion distortion
correction, said second reso- duces the amount of decrease in voltage V4
that        nant circuit including said means (R18,L1) for might have
otherwise occurred.                         supplying a second portion of
said DC supply 30      current. Claims 4. An apparatus according to Claim 3
character- 1. A deflection apparatus, comprising:                 ized in
that said modulation inductance [err] a source of an input signal [err] at
a first     has a first terminal (113) that is coupled to said frequency
that is integrally related to a deflec-  35  trace capacitance [err] and a
second terminal tion rate; a deflection winding (LH) having de-     (111)
that is coupled to said second capaci- flection rate scanning current
flowing therein     tance [err] to form said second resonant circuit during
a trace interval and during a retrace       that generates in said
modulation inductance interval of a deflection cycle, said deflection
[err] a first modulation current that provides winding being included in a
retrace resonant  40    inside pincushion distortion correction and circuit
(27) during said retrace interval;         wherein said second portion of
said supply switching means (Q1,D1,D2) coupled to           current is
coupled to said modulation induc- said deflection winding (LH) and
responsive to     tance [err] at a third terminal (112) intermediate said
input signal for generating, during said      said first (113) and second
(111) terminals. retrace interval a retrace voltage;        45 a trace
capacitance [err] series coupled to  5. An apparatus according to Claim 4
character- said deflection winding (LH) to form with said     ized in that
said trace capacitance [err] acts as deflection winding a first trace
resonant circuit  a low impedance bypass capacitance for said during said
trace interval such that said scan-    scanning current around said
modulation in- ning current in said trace capacitance [err] de-  50
ductance [err] substantially throughout said re- velops a parabolic voltage
therein during said     trace interval. trace interval; a source (90) of
supply voltage developed   6. An apparatus according to Claim 4 character-
at a supply terminal (22a);                        ized in that said third
terminal (112) is chosen a supply inductance [err] coupled be-  55
to be at such a point with respect to said first tween said source (90) of
said supply voltage      (113) and second (111) terminals of said mod- and
said first trace resonant circuit for sup-     ulation inductance as to
substantially reduce plying via said supply inductance [err] a first     an
AC voltage component at said third termi-    
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ductance [err] said second inductance (Li) having a first terminal (113)
that is coupled to 7. An apparatus according to Claim 4 character-
said trace capacitance [err] and a second ter- ized by a retrace
capacitance (CRD) coupled          minal (111) that is coupled to said
second across said deflection winding (LH) to form said    5  capacitance
[err] to form a second resonant retrace resonant circuit (27) and a source
(Q4)       circuit that generates in said second induc- of a second
modulation current (is) that is          tance (Li) an alternating current
to develop a modulated at a vertical rate to provide outside      voltage
in said second capacitance [err] at a pincushion distortion correction,
said second        frequency that is related to said deflection rate,
modulation current (is) being coupled to said   10   a third terminal of
said second inductance be- retrace resonant circuit (27) via a high imped-
ing chosen to be at a point with respect to said ance (nonconductive 04).
first (113) and second (111) terminals which provides a substantial
cancellation of an AC 8.  An apparatus according to Claim 7 character-
voltage component that is developed at said ized in that said source (Q4)
of said second   15    third (112) terminal; and modulation current varies
said first modulation         an impedance (R118) coupled between said
current (i2) to provide both inside and outside      source (90) of supply
voltage and said third pincushion distortion correction.
terminal (112) of said second inductance (Li) for supplying a second
portion of said supply 9. An apparatus according to Claim 3 character-  20
current to said trace capacitance [err] through ized in that said supply
terminal (22a) and said    said third terminal (112) that replenishes a
third terminal (112) are at substantially the        second portion of said
energy losses such that same DC voltage but at substantially different
said second current bypasses said supply in- AC voltages.
ductance (W1). 25 10. A deflection apparatus comprising:               11.
An apparatus according to Claim 10 character- a source of an input signal
[err] at a first      ized in that said third terminal (112) is chosen
frequency that is integrally related to a deflec-    to be at a point with
respect to said first (113) tion rate;
and second (111) terminal that the AC voltage a deflection winding (LH)
having deflection   30  at said third terminal is substantially reduced
rate scanning current flowing therein during a       to prevent said
impedance (R18) from loading trace interval and during a retrace interval
of a    said trace capacitance. deflection cycle, said deflection winding
being included in a retrace resonant circuit (27) dur-  12. An apparatus
according to Claim 10 character- ing said retrace interval;
35       ized in that said voltage at said second termi- switching means
(Q1) coupled to said de-         nal (111) is substantially sinusoidal.
flection winding (LH) and responsive to said input signal [err] for
generating, during said   1  An apparatus according to Claim 10 character-
retrace interval, a retrace voltage that gen-        ized in that said
voltages at said first (113) and erates said scanning current in said
deflection   40  second (111) terminals are substantially at op- winding
(LH);                                        posite phases. a trace
capacitance [err] series coupled to said deflection winding (LH) to form
with said   14. An apparatus according to Claim 10 character- deflection
winding a first trace resonant circuit   ized in that said third terminal
(112) is coupled during said trace interval such that said scan-   45  to
said second inductance (Li) between said ning current in said trace
capacitance [err] de-      first (113) and second (111) terminals of said
velops during said trace interval a parabolic       inductance (Li).
voltage in said trace capacitance; a source (90) of supply voltage;
PatentansprUche a supply inductance (Wl) coupled be-  50 tween said source
(90) of said supply voltage    1. Ablenkvorrichtung mit and said first
trace resonant circuit for sup-          einer Quelle eines Eingangssignals
[err] plying via said supply inductance (Wl) a first       mit einer ersten
Frequenz, die integral auf ein portion of supply current that replenishes a
Ablenkraster bezogen ist; first portion of energy losses in said retrace
55     einer Ablenkwicklung [err] in der w[err]hrend resonant circuit (27);
and                           eines Vorlaufintervalls und wahrend  eines
characterized by a circuit branch, including     RUcklaufintervalls in
einem  Ablenkzyklus ein a second capacitance ([err]) and a second in-
Abtaststrom  mit der Ablenkrate flieBt, wobei    15                EP 0 266
997 B1                    16 



die Ablenkwicklung wahrend des ROcklaufinter-      Modulationsinduktivitit
(Li) mit der Vorlaufka- valls in eine ROcklauf- Resonanzschaltung (27)
pazitilt (C0) und eine zweite Klemme (111) mit einbezogen ist;
der zweiten Kapazitit (Cr) verbunden ist, um Schaltmitteln (Q, Di, D2), die
mit der Ab-      die zweite Resonanzschaltung zu bilden, die in
lenkwicklung (LH) verbunden sind und auf das   5   der
Modulationsinduktivitfit (Li) einen ersten Eingangssignal ansprechen, um
wahrend des          Modulationsstrom  erzeugt, der die Korrektur
RUcklaufintervalls oine ROcklaufspannung zu        der inneren
Kissenverzeichnung bewirkt, und erzeugen;
wobei der zweite Teil des Versorgungsstroms einer VorlaufkapazitIt (Cj),
die in Reihe mit   der Modulationsinduktivitlt (LI) einer dritten der
Ablenkwicklung (LH) geschaltet ist, um   10    Klemme (112) zwischen der
ersten Klemme wahrend des Vorlaufintervalls mit der Ablenk-      (113) und
der zweiten Klemme (111) zugefthrt wicklung eine erste
Vorlauf-Resonanzschaltung      wird. derart zu bilden, daB der Abtaststrom
wahrend des Vorlaufintervalls in der Vorlaufkapazitit   5. Vorrichtung nach
Anspruch 4, dadurch gekenn- (Cj) eine parabolische Spannung entwickelt;  is
zeichnot, daB die Vorlaufkapazitft (Cj) wahrend einer Quelle (90) einer
Versorgungsspan-        weitgehend des ganzen RUcklaufintervalls fOr nung,
die an einer Versorgungsklemme (22a)         den Abtaststrom um die
Modulationsinduktivi- entwickelt wird;
tAt (Li) als Bypass-Kapazitft mit niedriger Im- einer
Versorgungsinduktivitat (W1), die         pedanz wirkt. zwischen  der
Versorgungsspannungsquelle  20 (90) und der ersten
Vorlauf-Resonanzschaltung   6. Vorrichtung nach Anspruch 4, dadurch gekenn-
liegt, um Ober die Versorgungsinduktivitit (W1)    zeichnet, daB fUr die
dritte Klemme (112) eine elnen ersten Tell eines Versorgungs-Gleich-
solche Stolle in bezug auf die erste Klemme stroms zuzufUhren, der einen
ersten Teil von       (113) und die zweite Klemme (111) der Modu-
Energieverlusten in der RUcklauf-Resonanz-  25     lationsinduktivitat
gewlihit ist, daB an der drit- schaltung (27) auffallt, gekennzeichnet
durch:     ten Klemme eine Wechselspannungskompo- Mittel (R18, Li), die mit
der Versorgungs-      nente nennenswert vermindert ist. kiemme (22a) und
der Vorlaufkapazitit (C0) verbunden sind, um der Vorlaufkapazitfit (Cj
7. Vorrichtung nach Anspruch 4, gekennzeichnot einen zweiten Teil des
Versorgungs-Gleich-  3o     durch eine RUcklaufkapazittt (CRD), die Ober
stroms in einem Stromweg zuzufUhren, der als       der Ablenkwicklung (LH)
liegt, um die Racklauf- Bypass zur Versorgungsinduktivitit (W1) liegt,
Resonanzschaltung (27) zu bilden, und durch um einen zweiten Toil der
Energieverluste so       eine Quelle (04) eines zweiten Modulations-
aufzufUllen,  daB  der  zweite  Teil  des          stroms (is), der mit
einer Vertikalrate moduliert Versorgungs-Gleichstroms  zugefUhrt  wird,  35
wird, um eine Korrektur der AiuSeren Kissen- ohne  die  erste
Vorlauf-Resonanzschaltung        verzeichnung zu bewirken, wobei der zweite
wechselstrommilBig nennenswert zu belasten.         Modulationsstrom (is)
der Racklauf-Resonanz- schaltung (27) Ober eine hohe Impedanz (nicht 2.
Vorrichtung nach Anspruch 1, gekennzeichnet         leitend 04) zugefahrt
wird. durch eine Quelle (Wi) eines welligen Wech-  40 selstromsignals (Vs)
mit einer Frequenz, die    8. Vorrichtung nach Anspruch 7, dadurch gekenn-
auf die erste Frequenz bezogen ist, das der        zeichnet, daB die Quelle
(04) des zweiten Mo- Vorlaufkapazitfit (C0) zur Korrektur asymmetri-
dulationsstroms den ersten Modulationsstrom scher Linearitftsfehler
zugefUhrt wird.            (12) findert, um eine Korrektur sowohl der inne-
45      ren als auch der AfuBeren Kissenverzeichnung 3. Vorrichtung nach
Anspruch 1, gekennzeichnet         zu bewirken. durch eine zweite
Resonanzschaltung (60) mit einer zweiten  Kapazitit (C6) und  einer
9. Vorrichtung nach Anspruch 3, dadurch gekenn- Modulations-lnduktivitit
(Li), die mit der ersten  zeichnet, daB die Versorgungsklemme (22a)
Vorlauf-Resonanzschaltung (L, C. verbunden   60    und die dritte Klemme
(112) auf weitgehend ist, um eine Korrektur der inneren Kissenver-
derselben  Gleichspannung aber auf unter- zeichnung zu bewirken, wobei die
zweite Re-        schiedlichen Wechselspannungen liegen. sonanzschaltung
Mittel (R1i8, L1) enthilt, um einen zweiten Teil des Versorgungs-Gleich-
10. Ablenkvorrichtung mit: stroms zuzufUhren.                         55
einer Quelle eines Eingangssgignals (Hs) mit einer ersten Frequenz, die
integral auf eine 4. Vorrichtung nach Anspruch 3, dadurch gekenn-
Ablenkrate bezogen ist; zeichnet, daB eine erste Klemme (113) der
einer Ablenkwicklung (LH), in der wahrend 9 I I1II~j 111111 11111111
111111111    
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Vorlaufintervalls und wahrend  elnes      11. Vorrichtung nach Anspruch 10,
dadurch ge- ROcklaufintervalls in einem Ablenkzyklus ein
kennzeichnet, daB der Ort der dritten Klemme Abtaststrom  mit der
Ablenkrate flieBt, wobel      (112) in bezug auf die erste Klemme (113) und
die Ablenkwicklung wahrend des ROcklaufinter-      die zweite Klemme (111)
so gewghlt ist, daB valls in eine RUcklauf-Resonanzschaltung(27)   s   die
Wechselspannung an der dritten Klemme einbezogen ist;
so weit verringert wird, daB die Impedanz Schaltmitteln (Q1), die mit der
Ablenkwick-     (R1i8) an einer Ladung der Vorlaufkapazitit go- lung (LH)
verbunden sind und auf das Ein-          hindert wird. gangssignal (Hs)
ansprechen, um wahrend des RUcklaufintervalls eine RUcklaufspannung zu   10
12. Vorrichtung nach Anspruch 10, dadurch go- erzeugen, die den Ablenkstrom
in der Ablenk-       kennzoichnet, daB die Spannung an der zwei- wicklung
(LH) erzeugt;                             ten Klemme (111 ) weitgehend
sinusformig ist. einer Vorlaufkapazitlt (Cs) die in Reihe mit der
Ablenkwicklung (LH) geschaltet ist, um      13. Vorrichtung nach Anspruch
10, dadurch ge- wahrend des Vorlaufintervalls mit der Ablenk-  i1
kennzeichnet, daB die Spannung an der ersten wicklung eine erste
Resonanzschaftung derart       Klemme (113) und an der zweiten Klemme zu
bilden, daB der Abtaststrom wihrend des         (111) weitgehend
entgegengesetzte Phasen Vorlaufintervalls in der Vorlaufkapazitat (Cj)
hat. eine parabolische Spannung entwickelt; einer Quelle (90) einer
Versorgungsspan-   20  14. Vorrichtung nach Anspruch 10, dadurch ge- nung;
kennzeichnet, daB die dritte Klemme (112) mit einer Versorgungsinduktivitat
(WI), die         der zweiten Induktivitat (Li) zwischen der or- zwischen
der Versorgungsstromquelle (90) und       sten Klemme (113) und der zweiten
Klemme der ersten Vorlauf-Resonanzschaltung liegt, um     (111) verbunden
ist. Uber die Versorgungsinduktivitit (WI) einen   25 ersten Tell eines
Versorgungsstroms zuzuflh-    Revendicatlons ren, der einen ersten Teil von
Energieverlusten in der R~cklauf-Resonanzschaltung (27) auf-     1.
Dispositif de derivation ,comprenant: fullt;
une source de signal d'entrde (H.) a une gekennzeichnet:
30       premibre frequence qui est integralement re- durch einen
Schaltungszweig, der eine           liee a une vitesse de deviation ; un
enroule- zweite Kapazitat (Cs) und eine zweite Induktivi-   ment de
d6viation (LH) comportant un courant tat (LI) enthalt, wobei die zweite
Induktivitat    de balayage a la vitesse de d6viation y cir- (Li) eine
erste Klemme (113) hat, die mit der      culant pendant un intervalle de
trac6 et pen- Vorlaufkapazitat (Cj) verbunden ist, und eine   35  dant un
intervalle de retour d'un cycle de de- zweite Klemme (111), die mit der
zweiten Ka-       viation, ledit enroulement de deviation etant pazitat
(Cs) verbunden ist, um eine zweite Re-     inclus dans un circuit resonant
de retour (27) sonanzschaltung zu bilden, die in der zweiten      pendant
ledit intervalle de retour; Induktivitit (Li) eonen Wechselstrom erzeugt,
des moyens de commutation (QI, DI, D2) um in der zweiten Kapazitit (Cs)
eine Span-  40    couples audit enroulement de ddviation (LH) et nung mit
einer auf die Ablenkrate bezogenen        sensibles audit signal d'entr6e
pour g~n6rer, Frequenz zu entwickeln, wobei der Ort einer        pendant
ledit intervalle de retour, une tension dritten Klemme der zweiten
Induktivitat in be-     de retour; zug auf die erste Klemme (113) und die
zweite          une capacite de trac6 (C9) couplee audit Klemme (111) so
gewihit ist, daB eine Wech-  45    enroulement de deviation (LH) pour
former selspannungskomponente, die an der dritten         avec ledit
enroulement de d6viation un premier Klemme (112) entwickelt wird,
weitgehend auf-      circuit resonant de trace pendant ledit interval-
gehoben wird, und                                  le de traco de sorte que
ledit courant de ba- durch elne Impedanz (R1i8), die zwischen       layage
dans ladite capacite de trace (Cj) y der Versorgungs-Spannungsquelle (90)
und   60      developpe une tension parabolique pendant le- der dritten
Klemme (112) der zweiten Induktivi-    dit intervalle de trace; tat (LI)
geschaltet ist, um der Vorlaufkapazitat       une source (90) de tension
d'alimentation (Cj) Ober die dritte Klemme (112) einen zwei-
d~veloppee au niveau d'une borne d'alimenta- ten Teil des Versorgungsstroms
zuzufthren,         tion (22a); der einen zweiten Tell der Energieverluste
der-  55    une inductance d'alimentation (Wi) cou- art aufftllt, daB der
zweite Strom als Bypass zu   p14e entre ladite source (90) de ladite
tension der Versorgungsinduktivitat (WI) flieBt.           d'alimentation
et ledit premier circuit rdsonant de trac6 pour foumir via ladite
inductance d'ali- 10    
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une premibro partie d'un cou-     6. Dispositif selon la revendication 4
caract~ris4 rant d'alimentation continu (CC) qui rdcupbre        en ce quo
ladite troisibme borne (112) est une premiere partie des pertes d'6nergie
dans        choisie au niveau d'un point tel par rapport ledit circuit
rdsonant de retour (27) ; caract6ri-   auxdites premibre (113) et seconde
(111) bor- se par                                      5        nesa de
ladite inductance de modulation qu'il des moyens (R1i8, LI) couplas A
ladite           reduit sensiblement une composante de ten- borne
d'alimentation (22a) et a ladite capacite      sion CA au niveau de ladite
troisibme borne. de trace (C9) pour fournir une seconde partie dudit
courant d'alimentation CC & ladite capa-   7. Dispositif selon la
revendication 4 caractkrisa cite de trace (Cj dans un trajet de courant qui
10  par une capacite de retour (CRD) couplee a contourne  ladite
inductance  d'alimentation       travers ledit enroulement de deviation
(LH) pour (Wi) pour rdcup~rer une seconde partie desdi-        former ledit
circuit resonant de retour (27) et tes pertes d'energie de telle sorte que
ladite       une source (Q4) d'un second courant de mo- seconde partie
dudit courant d'alimentation CC       dulation (i3) qui est module & une
vitesse verti- est appliquee sans charge en courant alternatif  i5  cale
pour fournir une correction de distorsion (CA) significative dudit premier
circuit resonant    en coussin exterieur, ledit second courant de de trac6.
modulation (is) etant couplE audit circuit reso- nant de retour (27) via
une impedance elev~e 2. Dispositif selon la revendication 1 caract&riaE
(04 non conducteur). par la source (WI) d'un signal CA ondulatoire   20
(Vs) & une frdquence qui est reliee a ladite     8. Dispositif selon la
revendication 7 caract&rise premiere frdquence qui est couplee a ladite
en ce que ladite source (Q4) dudit second capacite de trace (C.) pour
corriger des er-         courant de modulation fait varier ledit premier
reurs de linearite asymetriques.                     courant de modulation
(i2) pour fournir A la fois 25      une correction de distorsion en coussin
intd- &  Dispositif selon la revendication 1 caracterise      rieur ot
extdrieur. par un second circuit rdsonant (60) , incluant une seconde
capacite (CB) et une inductance      9. Dispositif selon la revendication 3
caracterise de modulation (Li) couplees audit premier cir-       en ce quo
ladite borne d'alimentation (22a) et cuit resonant de trace (L, Cj) pour
fournir une   3o  ladite troisieme borne (112) sont sensiblement correction
de distorsion en coussin interieur,       a la maine tension CC mais a des
tensions CA ledit second circuit resonant incluant lesdits
sensiblement differentes. moyens (R18, Li) pour fournir une seconde partie
dudit courant d'alimentation CC.          10. Dispositif de deviation
comprenant: une sour- 35      co du signal d'entree (HS) a une premiere 4.
Dispositif selon la revendication 3 caracterise      frdquence qui est
integralement reliee a une en ce que ladite inductance de modulation (Li)
vitesse do deviation; possbde une premribre borne (113) qui est
un enroulement de dEviation (LH) ayant un couplee a ladite capacite de
trace (CS) et une       courant de balayage & une vitesse de deviation
seconde borne (111) qui est couplde a ladite  40     y circulant pendant un
intervalle de tracd et seconde capacite (Cs) pour former ledit se-
pendant un intervalle de retour d'un cycle de cond circuit resonant qui
genere dans ladite         d~viation, ledit enroulement de deviation 6tant
inductance de modulation (LI) un premier cou-        inclus dans un circuit
resonant de retour (27) rant de modulation qui fournit une correction
pendant ledit intervalle de retour; de distorsion en coussin interieur at
dans le-  45      des moyens de commutation (01) couples queol ladite
seconde partie dudit courant d'ali-     audit enroulement de deviation (LH)
et sensi- mentation est couplee a ladite inductance de         bles audit
signal d'entree (HS) pour generer, modulation (Li) au niveau d'une
troisibme bor-       pendant ledit intervalle de retour, une tension ne
(112) entre lesdites premibre (113) at se-        de retour qui gdnbre
ledit courant de balayage condo (111) bornes.                         50
dans ledit enroulement de deviation (LH): une capacite de tracE (CS)
couplee audit 5. Dispositif selon la revendication 4 caracterise
enroulement de deviation (LH) pour former en ce que ladite capacite de
trace (C9) agit         avec ledit enroulement de deviation un premier
comme une capacite en derivation de faible           circuit resonant de
trace pendant ledit interval- impedance pour ledit courant de balayage au-
55    le de trace de tolle sorte quo ledit courant de tour de ladite
inductance de modulation (LI)         balayage dans ladite capacite de
tracd (CS) essentiellement tout le long dudit intervalle de     ddveloppe
pendant ledit intervalle de tracE une retour.
tension parabolique dans ladite capacitd de 11 :11111111 111111 11111 11111
11 1111 *   C   L   N   S   *  
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14. Dispositif selon la revendication 10 caracterise une source (90) de
tension d'alimentation;      en ce que ladite troisibme borne (112) est une
inductance d'alimentation (Wi) cou-         couplee a ladite sceonde
inductance (Li) entre plee entre ladite source (90) de ladite tension
lesdites premibre (113) et seconde (111) bor- d'alimentation et dudit
premier circuit resonant   8  nes de ladite inductance (Li). de trac6 pour
alimenter via ladite inductance d'alimentation (Wi) une premibre partie du
courant d'alimentation qui recupere une pre- mibre partie des pertes
d'energie dans ledit circuit resonant de retour (27) ; et       10
caracteris6 par une branche de circuit in- cluant une seconde capacite (C6)
et une so- conde inductance (LI), ladite seconde induc- tance (LI)
comportant une premibre borne (113) qui est couplee A ladite capacite de
trace   15 (C8) et une seconde borne (111) qui est cou- plee A ladite
seconde capacitd (C6) pour for- mer un second circuit resonant qui genere
dans ladite seconde inductance (Li) un courant alternatif pour developper
une tension dans   20 ladite seconde capacite (Cs) & une frequence qui est
reliee & ladite vitesse de ddviation, une troisibme borne de ladite seconde
inductance etant choisie pour etre on un point par rapport auxdites
premibre (113) et seconde (111) bor-  25 nes qui fournit une annulation
importante d'une composante de tension CA qui est developp~e & ladite
troisibme borne (112); et une impedance (R1i8) coupl~e entre ladite source
(90) de tension d'alimentation et ladite  3o troisibme borne (112) de
ladite seconde induc- tance (LI) pour fournir une seconde partie du- dit
courant d'alimentation & ladite capacite de trace (C.) & travers ladito
troisibme borne (112) qui rEcupbre une seconde partie desdites per-  35 tes
d'energie de telle sorte quo ledit second courant contourne ladite
inductance d'alimenta- tion (IQ). K>11. Dispositif selon la rovendication
10 caracterisd   40 on ce que ladite troisibme borne (112) est choisie pour
tre en un point tel par rapport auxdites prerniere (113) et seconde (111)
bor- nes quo la tension CA & ladite troisibme borne est sensiblement
reduite pour 6viter A ladite  48 impedance (R1i8) de charger ladite capactd
de trace. 12. Dispositif selon la revendication 10 caracterisd on co quo
ladite tension A ladite seconde   80 borne (111) est sensiblemen
sinusoTdale . 13. Dispositif selon la revendication 10 caract~rise on ce
quo lesdites tensions auxdites premibre (113) et seconde (111) bornes sont
sensible-  66 ment on opposition de phase. 12 * C   L   M   S *    


