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resonant circuit left floating during retrace. Syn- chronization
information for the horizontal oscillator This invention relates to line
(usually horizon-  is provided from  a secondary winding of the tal)
deflection circuits with raster distortion correc-  flyback transformer.
The flyback transformer Input tion.
5   winding and the deflection retrace resonant circuit An east-west
pincushion raster distortion cor-   are coupled together by a relatively
small valued rected horizontal deflection circuit is described in  retrace
capacitor during the retrace interval to en- U.S. Patent US-A-4,429,257, by
P.E. Haferl, entitled  able relatively accurate deflection synchronization
VARIABLE HORIZONTAL DEFLECTION CIRCUIT              information to be
obtained from a flyback trans- CAPABLE  OF  PROVIDING  EAST-WEST  PIN-   10
former retrace pulse voltage. The value of this CUSHION CORRECTION. In the
disclosed circuit-        retrace capacitor is chosen so as to minimize
tran- ry, the flyback transformer winding and the horizon-  sient
distortion of the deflection retrace pulse volt- tal deflection winding
each form separate retrace    age that may be caused by sudden high voltage
resonant circuits isolated from one another. This   loading changes.
arrangement avoids undesirable interaction be-   15     Another Form of
deflection circuit, as disclosed tween the retrace-loaded resonant circuit
of the     in GB-A-2086683, also includes two resonant cir- flyback
transformer and the retrace resonant circuit  cuits which are coupled
together at all times of the deflection winding. A source of pincushion
through a transformer between them. correction current is coupled to the
deflection wind-   A deflection circuit in accordance with the ing via a
choke impedance.                      20   present invention as set forth
in the appended In the circuitry disclosed in the Haferl patent,  claims
also includes two resonant circuits but they only one of the flyback
transformer and deflection   are decoupled from  each other during retrace,
retrace resonant circuits is grounded, while the     thereby to minimize
interaction between them, by other resonant circuit is left floating above
ground  the switching means which generate the line de- during retrace. A
retrace pulse voltage is used to   25  flection current in the deflection
winding. Advanta- provide synchronization information to the horizon-
geously neither of the two resonant circuits Is tal oscillator. If the
deflection retrace resonant cir-  placed In a floating condition during
retrace. cult is grounded, such retrace pulse synchroniza-       In the
accompanying drawings: tion information is readily available from the
deflec-  FIGURE 1 Illustrates a raster distortion corrected tion retrace
capacitance network. The flyback trans-  30  horizontal deflection circuit,
embodying the In- former retrace resonant circuit however, Is left float-
vention; and ing during retrace, potentially requiring additional   FIGURE
2 illustrates still another raster distortion circuitry to disconnect the
flyback transformer from   corrected horizontal deflection circuit, embody-
the B + voltage supply during retrace.                 Ing the Invention.
In an alternative arrangement, the flyback   36      In raster distortion
corrected horizontal deflec- transformer retrace resonant circuit is
grounded     tion circuit 20 of FIGURE 1, source of B + supply and the
deflection retrace resonant circuit is left  voltage and energy Is coupled
between a terminal floating. In such an arrangement, retrace pulse      21
and a point of reference potential, ground termi- synchronization
information is more readily obtain-  nal 22. Terminal 21 is coupled to an
input induc- able from a secondary winding of the flyback trans-  40
tance, the primary winding [err] of a flyback trans- former than from the
deflection retrace resonant    former [err]. The lower end terminal of
primary wind- circuit. However, since the two retrace resonant    ing [err]
is coupled to the collector of a horizontal circuits are decoupled from one
another, the syn-    output transistor [err] of a horizontal switching
chronization information contained in the flyback    means comprising
horizontal output transistor [err] transformer retrace pulse voltage may
not cor-  45  series connected damper diodes[err] and [err] and a respond
exactly to the desired synchronization in-   disconnect diode Di. formation
contained in the deflection retrace pulse     Coupled between the cathode
of damper diode voltage.                                             D2 and
ground is the series arrangement of an S- in U.S. Patent Application Serial
No. 651,301,   shaping capacitor [err] a magnetically biased linear- filed
September 17, 1984. by P.E. Haferl, entitled,  50  ity correction coil 23
and a horizontal deflection EAST-WEST CORRECTION CIRCUIT * , both a
winding [err]. Also coupled between the cathode of flyback transformer and
a deflection retrace reso-   damper diode D2 and ground is the series con-
nant circuit are provided, with the deflection retrace  nected retrace
capacitance network of retrace ca- 55 *Applications   corresponding   to
the aforementioned    U.S. application   no. 651,301  are: France  8417816
Germany   P 34 42 819.4 Italy 23637  A/84                     Sweden
8405769-4 Great Britain  8429413. 2  



3                  EP 0158 492 B1                      4 pacitors [err].
diode [err], variations in beam  current loading or A horizontal oscillator
and driver circuit 31 pro-  other loading of flyback transformer [err] such
as vides horizontal rate switching signals to the base  audio loading,
produce no significant distortion of of horizontal output transistor Qi.
Operation of hori-  the deflection retrace pulse voltage [err] and the
zontal output transistor [err]  enables current to flow    5   retrace
pulse voltage across horizontal deflection in a primary winding [err] and
horizontal scanning      winding [err]. current [err] to flow in horizontal
deflection winding     A raster distortion correction circuit 34 provides
[err] During the early portion of the horizontal trace  a source of
correction current i2 to deflection wind- interval, damper diodes [err]and
[err] conduct hori-     ing [err]via a diode [err]. in addition to
providing zontal scanning current is and conduct current in  70  raster
distortion correction such as east-west pin- flyback transformer winding
[err] via diode [err] Dur-    cushion correction, current 12 provides the
drive ing the latter portion of the horizontal trace interval;  power to
replenish horizontal deflection losses. horizontal output transistor [err]
conducts current         In correction circuit 34, a vertical or field rate
from flyback transformer winding [err] and horizontal   parabolic waveform
correction signal 27, obtained scanning current via diode [err].
is  from the vertical deflection circuit  not illustrated, is When
horizontal output transistor [err] becomes     coupled to a conventional
pulse width modulator non-conductive to initiate the horizontal retrace in-
east-west control circuit 29. A field rate sawtooth terval, two retrace
resonant circuits are formed. A  waveform signal 28 provides trapeze
distortion cor- first retrace resonant circuit 33 is formed by hori-
rection to control circuit 29. The pulse width modu- zontal deflection
winding LH and retrace capaci-  20  lation is performed on a horizontal
rate signal that tance network [err]. This retrace resonant circuit  is
synchronized with horizontal deflection by a de- generates a retrace pulse
voltage across deflection  flection retrace pulse voltage 26 coupled to the
winding LH and a retrace pulse voltage [err] at the     junction of
deflection retrace capacitors [err] and [err]. anode of diode Di, across
retrace capacitance net-   The pulse width modulated base drive voltage for
a work [err].                                   25  driver transistor [err]
developed by east-west control A second retrace resonant circuit 32 is
formed   circuit 29 is illustrated In FIGURE 1 by the voltage by the input
inductance of flyback transformer pri-  waveform V[err] mary winding [err]
and a flyback transformer retrace        To obtain the current [err] energy
is stored In the capacitance [err] coupled between winding [err] and
inductance of an east-west pincushion transformer ground. A retrace pulse
voltage [err] is developed by   30   T2 by the current 11 flowing in a
winding W[err] of the flyback transformer retrace resonant circuit 32
transformer during conduction of east-west pin- across retrace capacitance
[err] at the cathode of     cushion driver transistor [err]. diode [err].
The energy or supply voltage source for trans- The amplitude of flyback
transformer retrace     former [err] is secondary winding [err] of flyback
pulse voltage [err] is greater than the amplitude of   35  transformer
T[err]. During the latter portion of each deflection retrace pulse voltage
V[err], thereby reverse  horizontal trace Interval, transistor [err] is
conductive. biasing diode [err]. In this way, diode [err] serves to
producing an upwardly ramping current [err] In wind- disconnect or decouple
the two retrace resonant      ing [err] as noted from waveforms [err]
circuits 32 and 33 from each other during the        illustrated in FIGURE
1. At the beginning of each retrace interval so that no current flows from
40  horizontal retrace interval, transistor Q2 is made flyback transformer
winding [err] to deflection re-     non-conductive by the base drive
voltage V[err]. The trace resonant circuit 33.
reverse biasing of diode [err] is aided by the nega- During the horizontal
trace interval, energy     tive retrace pulse voltage 25 developed at the
from the B + supply source is stored in the input    anode of the diode by
flyback transformer winding inductance of flyback transformer primary
winding   45   [err]. [err]. This energy is transferred to the flyback
trans-    With current in winding [err] of transformer T2 former retrace
resonant circuit 32. The energy re-   abruptly cutoff at the beginning of
retrace, the plenishes losses sustained in driving the retrace    dotted
end of winding Wb becomes positive and driven load circuits coupled to
various ones of the  current [err]is generated in winding Wb by means of
secondary windings of the flyback transformer,  so  energy transfer between
windings [err] as such as high voltage circuit 30 coupled to high
illustrated in FIGURE 1 by the current [err] at time [err]. voltage winding
W4.                                  Current [err] flows into first
deflection retrace resonant Beam  current loading of flyback transformer
circuit 33 at the junction of deflection retrace ca- retrace resonant
circuit 32 by high voltage circuit  pacitors [err] to replenish deflection
losses 30 produces a harmonically distorted retrace pulse   55  and to
provide the needed east-west pincushion voltage V4. Because deflection
retrace resonant      correction modulation of horizontal scanning cur-
circuit 33 Is decoupled from flyback transformer     rent is. The amplitude
of correction current [err] at the retrace resonant circuit 32 by means of
disconnect   beginning of horizontal retrace varies In an east- 



3    5                 EP 0158 492B1                       8 west manner to
likewise vary the horizontal scan-  resonant circuit 33 to initiate the
buildup of deflec- ning current is and the deflection retrace pulse   tion
retrace pulse voltages and horizontal scanning voltage [err].
current. A prior art solution In such a situation is to Time t2 of the
waveforms of FIGURE 1 in-        provide a source of startup current from a
voltage dicates the instant within each horizontal trace in-   5   supply
such as a main rectified supply and inject terval that transistor Q2
becomes conductive when  the current Into the current path of S-shaping ca-
the top and bottom raster lines are being scanned,  pacitor Cs. Such an
arrangement is shown In.U.S. and time [err] indicates the time when the
center      Patent 4,362,974, by W.F.W. Dietz, entitled, COM- raster lines
are being scanned. Advancing the posi-  MUTATED SWITCHED REGULATOR WITH
LINE tion of the entire interval [err] - t2 to a point early  10  ISOLATION
FOR TRANSISTOR DEFLECTION. within the horizontal trace interval, increases
the    In accordance with an inventive feature, hori- peak value of
correction current [err]. The amplitude       zontal deflection circuit 20
of FIGURE 1 avoids the of scanning current [err] Is thereby increased,
result-  need for a separate startup supply to transfer en- ing in
increased raster width. A decrease In scan-  ergy to deflection retrace
resonant circuit 33. Even ning current amplitude occurs when the position
of  15  though flyback transformer [err] does not transfer the interval
[err] is retarded.                   power to deflection winding LH during
steady-state The greater the amount of energy that Is stored  operation, It
does advantageously transfer power In pincushion transformer T2 during each
horizontal  during the startup interval. The retrace pulse volt- trace
interval, the higher the resulting amplitudes of  age 24 developed by
winding W2 of flyback trans- correction current [err] deflection retrace
pulse volt-  20  former [err] Is rectified by a diode [err]and coupled to
age [err] developed at the junction of retrace capaci-  the junction of
deflection retrace capacitors [err] and tors [err] deflection retrace pulse
voltage [err Winding W2 provides initial deflection power to and scanning
current is. It should be noted that   generate the deflection retrace pulse
voltage 26 for correction current [err] does not decrease to zero at
starting up east-west control circuit 29 and for time [err] the end of the
horizontal retrace interval.  25  providing Initial synchronization
information to hori- Thus after time [err] and until driver transistor
[err]  zontal oscillator and driver circuit 31. During becomes conductive,
current [err] circulates in wind-  steady-state operation the deflection
retrace pulse ing Wb via the ground connections provided by      voltage Vs
Is of a greater amplitude than that of conduction of the appropriate one or
both of damp-  flyback transformer retrace voltage 24, thereby cut- er
diodes [err] and [err]. Because correction current [err]  30  ting off
diode [err] and disconnecting winding W2 does not decrease to zero within
the horizontal    from deflection retrace resonant circuit 33. retrace
interval, retrace time modulation of the de-   Several advantages are
provided by the Inven- flection retrace pulse voltages Is avoided. Such
tive raster distortion corrected horizontal deflection modulation could
have been produced had diode     circuit 20 of FIGURE 1. For example, the
amplitude [err] become nonconductive during horizontal re-  35  of
horizontal scanning current 13 becomes generally trace.
independent of B+ voltage variations at terminal During the startup phase
of circuit operation  21. The impedance of horizontal deflection winding B+
supply rail voltages for such circuits as hori-  [err] need not be matched
to the value of the B + zontal oscillator and driver 31 and east-west
control  voltage chosen at terminal 21. Beam current load- i   circuit 29
may be provided in a conventional man-  40  ing of flyback transformer
[err] does not produce nor, not illustrated in FIGURE 1. Upon startup of
scanning   current  disturbances   known   as horizontal oscillator and
driver 31, horizontal output  "M[err]",or mouseteeth wiggles that may
transistor [err] begins its switching operation to gen-  otherwise be
observed when displaying a white erate flyback transformer retrace pulse
voltages in  crosshatch line pattern. Because the scanning cur- the
windings of flyback transformer Te[rr].        45  rent amplitude is
relatively Independent of the B + Because diode D[err] blocks power
transfer to       voltage, a very large range of raster width adjust-
deflection retrace resonant circuit 33 from flyback  ment is available.
transformer retrace resonant circuit 32, the switch-   Various
modifications to the circuit of FIGURE ing operation of horizontal output
transistor [err] can-  1 are possible. For example, the junction of diodes
not, by itself, Initiate the development of deflection   50   [err] and
[err], instead of being connected to the retrace pulse voltages and
horizontal scanning cur-  junction of diodes [err] may be connected to
rent. Without the generation of deflection retrace  the junction of diodes
[err]. Capacitor C2 and pulse voltages, such as voltage 26, typical east-
diode Da may be omitted, with the anode of diode west control circuits that
do not incorporate free  D2 being grounded and the bottom plate of capaci-
running oscillators are unable to generate the hori-  56  tor [err] being
connected directly to the top plate of zontal rate switching voltage [err]
required for driver  capacitor [err]. The junction of diodes [err] and
[err] 



transistor Q2. Absent the switching of driver transis-  would then be
connected to the junction of diodes tor [err], no energy can flow to
deflection retrace    [err] and [err]. 4    7                 EP 0158 492
B1                       8 FIGURE 2 illustrates a raster distortion cor-
referenced.  Deflection  synchronization  retrace rected horizontal
deflection circuit 120 similar to  pulses that are ground referenced are
readily avail- the circuit of FIGURE 1. Circuit 120 may be ad-      able
from the deflection circuitry without requiring vantageously used when the
available B + voltage     the flyback transformer circuitry to AC float
above is lower than the average trace voltage applied to   5   ground
during retrace. horizontal deflection winding LH and when yoke          The
resonant frequencies or retrace times of transformation is not desired.
Items in FIGURES 1    flyback transformer retrace circuit 32 and deflection
and 2 similarly identified function similarly or repre-  retrace circuit 33
are selected to maintain separa- sent similar quantities.
tion between the two circuits and to ensure that In FIGURE 2, horizontal
output transistor [err] is  10  diode [err] of FIGURE 1 and diode [err] of
FIGURE 2 directly connected to S-shaping capacitor C5 and     do not
conduct during retrace. In FIGURE 1, the horizontal deflection winding
[err] Flyback transform-  retrace frequency of circuit 32 may be selected
er winding [err] is coupled to horizontal output tran-  lower than that of
circuit 33, resulting in the retrace sistor [err]  via disconnect diode
[err]. Diode [err] of   time for retrace pulse voltage V4 being longer than
FIGURE 2 is poled in the sense opposite that of   15  that of retrace pulse
voltage [err]. In FIGURE 2, the corresponding diode [err] of FIGURE 1.
retrace frequency of circuit 32 may be selected To enable diode [err] to
decouple flyback trans-    higher than that of circuit 33 resulting in the
retrace former retrace resonant circuit 32 from deflection   time for
retrace pulse voltage V4 being shorter than retrace resonant circuit 33
during retrace, horizontal  that of retrace pulse voltage [err]. deflection
circuit 120 is designed to produce a   20    Because the flyback
transformer and deflection deflection retrace pulse voltage [err] that is
greater in  retrace resonant circuits are isolated from each amplitude than
that of flyback transformer retrace   other by diode [err]only the flyback
trans- pulse voltage V4. This produces the required cutoff  former retrace
resonant circuit provides energy to of diode [err] during retrace.
high voltage load 30. Therefore, the primary induc- With flyback
transformer retrace capacitor CRT   25  tance of flyback transformer [err]
must be sufficiently being connected to the anode of diode D'[err] and
low that enough energy is stored In the transformer damper diodes [err] and
[err] being connected at the       at the end of trace to obtain a
sufficiently low cathode of diode D'[err] damper action is no longer
equivalent high voltage source impedance under available to flyback
transformer retrace resonant    peak loading conditions. circuit 32 by
diodes [err] and [err]. A separate damper   30  An advantage of having both
retrace resonant diode [err] is coupled across capacitor [err] and
circuits 32 and 33 ground referenced is that the provides to the flyback
transformer retrace reso-    correction and energy supply current [err] is
injected nant circuit the required damper action at the end   directly into
the deflection retrace circuit 33 and not of retrace. Diode [err] thereby
further isolates retrace  via the flyback transformer circuit. No harmonics
of resonant circuits 32 and 33 from one another near   35  the flyback
transformer current oscillation is devel- the end of their respective
retrace intervals.       oped across winding Wb of transformer [err],
thereby Diode [err] of FIGURE 2 conducts lower am-          enhancing the
isolation between the two retrace plitude flyback transformer current
during horizontal  resonant circuits. trace than does the corresponding
diode [err] of FIGURE 1.                                       40   Claims
Because diode [err] is poled to conduct current from flyback transformer
winding [err] to deflection    1. A line deflection circuit comprising:
retrace resonant circuit 33, the B+ supply source           a source (B+)
of direct current supply at terminal 21 provides startup current to charge
voltage; retrace resonant circuit 33 via the diode during the   45   a
flyback transformer [err]including a first startup interval. Flyback
transformer winding W2         winding (err) direct current coupled to said
and diode D4 of FIGURE 1 therefore need not be           source and a
second winding (err) coupled to used in the circuit of FIGURE 2. In
steady-state         a load circuit; operation, the startup current path to
deflection           a line deflection winding (LH); retrace resonant
circuit 33 from the B+ supply   50         a first retrace  capacitance
(err) source is disabled by the disconnect action im-          coupled to
said line deflection winding (LH); pressed on diode [err].
a second retrace capacitance (err) coup- By providing a horizontal
switching arrange-        led to said first winding (err); ment that
includes a blocking or disconnect ele-            switching means (err)
coupled to said 



ment, such as diode [err]both flyback trans-  55  line deflection winding
(LH) and to said first former retrace capacitor [err] and deflection
retrace      winding (err) and operable at a line deflection capacitance
network [err] may be ground con            rate for generating a line
scanning current in nected and their retrace pulse voltages ground
said deflection winding (err), and for applying 5    7                 EP 0
158 492 B1                     8 FIGURE 2 illustrates a raster distortion
cor-   referenced.  Deflection  synchronization  retrace rected horizontal
deflection circuit 120 similar to  pulses that are ground referenced are
readily avail- the circuit of FIGURE 1. Circuit 120 may be ad-     able
from the deflection circuitry without requiring vantageously used when the
available B+ voltage     the flyback transformer circuitry to AC float
above is lower than the average trace voltage applied to   5   ground
during retrace. horizontal deflection winding LH and when yoke          The
resonant frequencies or retrace times of transformation is not desired.
Items in FIGURES 1   flyback transformer retrace circuit 32 and deflection
and 2 similarly identified function similarly or repre-  retrace circuit 33
are selected to maintain separa- sent similar quantities.
tion between the two circuits and to ensure that In FIGURE 2, horizontal
output transistor [err] is  10  diode [err] of FIGURE 1 and diode [err] of
FIGURE 2 directly connected to S-shaping capacitor [err] and    do not
conduct during retrace. In FIGURE 1, the horizontal deflection winding
[err] Flyback transform-  retrace frequency of circuit 32 may be selected
er winding [err] is coupled to horizontal output tran-  lower than that of
circuit 33, resulting in the retrace sistor [err] via disconnect diode
[err] Diode [err]of    time for retrace pulse voltage V4 being longer than
FIGURE 2 is poled in the sense opposite that of  is  that of retrace pulse
voltage [err] In FIGURE 2, the corresponding diode [err] of FIGURE 1.
retrace frequency of circuit 32 may be selected To enable diode [err] to
decouple flyback trans-   higher than that of circuit 33 resulting in the
retrace former retrace resonant circuit 32 from deflection  time for
retrace pulse voltage [err] being shorter than retrace resonant circuit 33
during retrace, horizontal  that of retrace pulse voltage [err]. deflection
circuit 120 is designed to produce a   20    Because the flyback
transformer and deflection deflection retrace pulse voltage [err] that is
greater in  retrace resonant circuits are Isolated from each amplitude than
that of flyback transformer retrace  other by diode [err]only the flyback
trans- pulse voltage V4. This produces the required cutoff  former retrace
resonant circuit provides energy to of diode [err] during retrace.
high voltage load 30. Therefore, the primary induc- With flyback
transformer retrace capacitor [err]  25  tance of flyback transformer [err]
must be sufficiently being connected to the anode of diode [err] and
low that enough energy Is stored in the transformer damper diodes
[err]being connected at the      at the end of trace to obtain a
sufficiently low cathode of diode [err] damper action is no longer
equivalent high voltage source impedance under available to flyback
transformer retrace resonant   peak loading conditions. circuit 32 by
diodes D2 and D3. A separate damper   30  An advantage of having both
retrace resonant diode [err] is coupled across capacitor [err] and
circuits 32 and 33 ground referenced is that the provides to the flyback
transformer retrace reso-   correction and energy supply current [err] is
injected nant circuit the required damper action at the end  directly into
the deflection retrace circuit 33 and not of retrace. Diode [err] thereby
further Isolates retrace  via the flyback transformer circuit. No harmonics
of resonant circuits 32 and 33 from one another near  35  the flyback
transformer current oscillation is devel- the end of their respective
retrace intervals.      oped across winding Wb of transformer [err] thereby
Diode [err] of FIGURE 2 conducts lower am-         enhancing the isolation
between the two retrace plitude flyback transformer current during
horizontal  resonant circuits. trace than does the corresponding diode
[err] of FIGURE 1.                                      40   Claims Because
diode [err] is poled to conduct current from flyback transformer winding
[err] to deflection   1. A line deflection circuit comprising: retrace
resonant circuit 33, the B+ supply source           a source (B+) of direct
current supply at terminal 21 provides startup current to charge
voltage; retrace resonant circuit 33 via the diode during the   45   a
flyback transformer (err) including a first startup interval. Flyback
transformer winding W2        winding (err) direct current coupled to said
and diode D4 of FIGURE 1 therefore need not be          source and a second
winding (W4) coupled to used in the circuit of FIGURE 2. In steady-state
a load circuit; operation, the startup current path to deflection
a line deflection winding (LH); retrace resonant circuit 33 from the B +
supply   50       a first retrace  capacitance  (err) source is disabled by
the disconnect action im-         coupled to said line deflection winding
(err); pressed on diode [err].                                       a
second retrace capacitance (err) coup- 



By providing a horizontal switching arrange-        led to said first
winding (err); ment that includes a blocking or disconnect ele-
switching means (err) coupled to said ment, such as diode [err]both flyback
trans-  55  line deflection winding (LH) and to said first former retrace
capacitor [err] and deflection retrace     winding (err) and operable at a
line deflection capacitance network [err] may be ground con-           rate
for generating a line scanning current in nected and their retrace pulse
voltages ground          said deflection winding (err and for applying 5
9                  EP 0 158 492 B1 said direct current supply voltage to
said first  6. A line deflection circuit according to any of winding (err)
to store energy therein, operation       Claims 1 to 5 characterized in
that the am- of said switching means defining line trace and       plitude
of the first pulse voltage (err) is greater retrace intervals such that
during said retrace       than the amplitude of the said second pulse
intervals said line deflection winding (LH) and    5  voltage (25). said
first retrace capacitance (err) form a first resonant circuit (33), to
generate a first  7. A line deflection circuit according to Claim 2 pulse
voltage (err) and said first winding (err)        characterized by a line
deflection oscillator and said second retrace capacitance (CRT)
(31) coupled to said switching means (err) and form a second resonant
circuit (32) to generate.  10  having a synchronizing input coupled to said
a second pulse voltage (25) that transfers en-        first resonant
circuit (33) for synchronizing op- ergy stored in said first winding (err)
to said        eration of said switching means (err) in accor- load
circuit, characterized in that said switching    dance with the pulse
voltage developed by means (err) decouples the two resonant
said first resonant circuit (33). circuits from each other to minimize the
Inter-  15 action therebetween during loading of said        8. A line
deflection circuit according to Claim 1 load circuit; and
characterized in that said transformer (T2) has that a transformer (T2) is
coupled to said         a primary winding (err) that includes said sec-
flyback transformer (err) and to said deflection       ond terminal
(undotted terminal) coupled to winding (err) and has said first pulse
voltage   20    said flyback transformer (err) and a secondary (err)
developed at a first winding (dotted termi-       winding (Wb) that
includes said first terminal nal of Wb) of said transformer (T2) and said
(dotted terminal), and further including a con- second pulse voltage (25)
developed at a sec-         trollable switch (err) coupled to said primary
ond winding (undotted terminal of [err] of said         winding [err] and
being conductive during said transformer (T2) for generating a current (i2)
to   25  trace intervals for developing said second replenish losses
sustained by said deflection         pulse voltage (25) at said second
terminal winding (err).                                         (undotted
terminal of W.) during said trace intervals, said replenish current flowing
In said 2. A line deflection circuit according to Claim 1         secondary
winding (Wb) during said retrace characterized in that both of the two
resonant   so   intervals. circuits (33,32) are connected to a point of
common reference potential so that neither Is     9. A line deflection
circuit according to Claim 3 placed in a floating condition during said re-
characterized In that said modulating means trace Intervals.
comprises a switching element (Q2) responsive 36      to a line rate signal
(from [err]) and to a field 3. A line deflection circuit according to Claim
2         rate raster distortion correction signal (27). characterized by
means (34) coupled to said transformer (T2) for modulating said replenish
10. A line deflection circuit according to Claim 6 current (err in
accordance with a raster distor-      characterized by a further winding
(W2) of said tion correction signal to concurrently modulate   40  flyback
transformer (err) coupled to said first said line scanning current.
resonant circuit (33) via a rectifier (err) to pro- vide start-up current
thereto. 4. A line deflection circuit according to Claim 1 characterized in
that said switching means        Revendications [err] includes a line
deflection output tran-   45 sistor [err] the coupling of which to said
line    1. Un circuit de deviation de ligne comprenant: deflection winding
(LH) or first winding [err] is          une source (B +) d'une tension
d'allmenta- via a disconnect device [err] that decouples           tion A
courant continu; the two resonant circuits (33,32) during said
un transformateur de retour de balayage retrace intervals.
50       (TO) comprenant un premier enroulement (W,) 



reiI6 par courant continu a ladite source et un 5. A line deflection
circuit according to any of          second enroulement (W4) re9ie a un
circuit de Claims 1 to 4 characterized in that said switch-      charge;
ing means includes a first damper device                  un enroulement de
d~vation de ligne (LH): [err] coupled to said first retrace capaci-  55
un  premier  condensateur  de  retour tance [err] and a second damper
device           (Ci C2C3) rell4 audit enroulement de deviation [err]
coupled to said second retrace capaci-           de ligne (LH); tance
[err].                                              un second condensateur
de retour (CRT)    EP 0158 492 B1                     12      1 111111 1111
! reli6 audit premier enroulement (Wi);               cation 1, caractdrisd
en ce quo les moyens des moyens commutateurs (Qi ,D) relies
commutateurs (Q1,D2) precites comportent un audit enroulement de deviation
de ligne (LH.) et    transistor de sortie de d6viation de ligne () audit
premier enrouloment (WI) et suscepti-         dont la connexion a
lenroulement de deviation bles de fonctionner a une frequence de devia-   5
de ligne precit4 (LH) ou au premier enroulo- tion de la ligne pour
engendrer un courant de       mont (W1) so fait via un dispositif de ddcon-
balayage de ligne dans ledit enroulement de         nection (Di) qui
deconnecte les deux circuits ddviation (LH) et pour appliquer ladite
tension    resonants (33.32) pendant les intervalles de d'allmentation en
courant continu audit premier     retour precites. enroulement (WI) pour y
stocker de lenergle,  lO le fonctionnement desdits moyens commute-       5.
Un circuit de d~viation de ligne solon lPune des teurs definissant des
Intervalles dWaller de ligne  revendlcations 1 a 4, caracterise en ce que
les et de retour de fagon que pendant lesdits           moyens commutateurs
prdcit~s comprennent intervalles de retour ledit enroulement de d6-      un
premier dispositif d'amortissement (D2,Ds) viation de ligne (LH) et ledit
premier condensa-  1b  relid  au  premier condensateur de retour teur de
retour (Ci,C2,C3) forment un premier        (Ci C2,C9) precite et un
doeuxime dispositif circuit r6sonant (33), pour engendrer une pre-
d'amortissement (D7) relle au second conden- mibre tension d'impulsion
(Vs), et ledit premier    sateur de retour (CRT) precit. enroulement (W1)
et ledit second condensateur de retour (Crr) forment un second circuit
r6so-   zo  6. Circuit de deviatlon solon l'une des revendica- nant (32)
pour engendrer une seconde tension       flons 1 a 5, caracterlse en co quo
lIamplitude d'Impulsion (25) qul transfere de I'6nergle stoc-   de la
premlbre tension d'impulsion (Vs) est kWe dans ledit premier enroulement
(Wi) audit      sup6rieure a cello de la seconde tension d'Im- circuit de
charge, caracterise on ce quo lesdits    pulsion (25) pr6citee. moyens
commutateur (Q ,Di) deconnectent  28 les deux circuits rAsonants lIun de
lautre pour  7. Circuit de deviation de ligne solon la revendl- minimiser
ilInteractlon entre ceux-ci pendant le    cation 2, caracterlse par un
oscillatour de de- chargement dudit circuit de charge; et
vlation de ligne (31) relle aux moyens commu- qu'un transformateur (T2) est
reli6 audit       tateurs (Q1) precites et ayant une entr6e de
transformateur de retour de balayage (Ti) et  3o    synchronisation qui est
reliee au premier cir- audit enroulement de d~viation (iW) et prodult
cult resonant (33) precite pour synchroniser le ladite premiere tension
d'impulsion (Vs) & un       fonctionnement desdits moyens commutateurs
premier enroulement (borne pourvue d'un point       (QI) par rapport a ia
tension d'impulsion en- de Wb) dudit transformateur (T2) et ladite se-
gendree par ledit premier circuit resonant (33). conde tension d'impulsion
(25) a un second   35 enroulement (borne pourvue d'un point de (W.)   8.
Circuit de d~viation de ligne solon la revendi- dudit transformateur (T2)
pour engendrer un         cation 1, caractdris6 en ce quo le transforma-
courant (12) pour compenser les pertes occa-        tour (T2) precit6
comporte un enroulement pri- sionn~es par ledit enroulement de dsviation
malre (Wj) qul comporte ia seconde borne (LH).
40       precitee (borne pourvue d'un point) rell6e au transformateur de
retour do balayage (Ti) pr6- 2. Circuit de d6viation de ligne solon la
revendi-     cit6, et un second enroulement (Wb) qui com- cation 1,
caracterlsd en ce quo tous les deux       prend la premibre borne precitee
(borne pour- circuits resonants (33,32) sont relies a un point   vue d'un
point), et compronant en outre un d'un potentiol de r~ference commun de
fagon   45    commutateur controlable (Q2) relli audit en- qu'aucun no soit
place en une condition de         roulement primaire (Ws) et etant
conducteur flottement pendant les intervalles de retour        pendant les
intervailes dWaller precits pour precit~s.
produire la secondo tension d'impulsion (25) precit~e A ladite seconde
bo(me (borne sans 



3. Circuit de deviation de ligne solon la revendi-  50  point de Wj)
pendant lesdits intervalles d'aller, cation 2, caracterise par des moyens
(34) re-       le courant de compensation precite sedcoulant lids au
transformateur (T2) pr6cite pour modu-      dans ledit enroulement
secondaire (Wb) pen- ler le courant de compensation (i2) precit6
dant lesdits intervalles de retour. conformement a un signal de correction
de distorsion de trame pour moduler concurrem-   56  9. Un circuit de
d6viation de ligne solon la reven- ment le courant de balayage de ligne
precit6.       dication 3, caractdrlsd en co quo les moyens de modulation
pr~cites comprennent un 416- 4. Circuit de deviation de ligne solon la
revendl-     mont commutateur (Q2) sensible A un signal 7    de frequence
de ligne (de W3) et a un signal        Impulsspannung (25) an einer zwelten
Wick- de correction de distorsion de trame de fr6-        lung
(nichtpunktierter AnschluB von Wa) des quence de trame (27).
besagten Transformators (T2) entwickelt, um elnen Strom (12) fOr elne
WlederauffUllung von 10. Circuit de deviation de ligne selon la revendl-
5  Verlusten, die durch die Ablenkwicklung (LH) cation 6, caracterise par
un autre enroulement     erlitten werden, zu erzeugen. (W2) du
transformateur de retour de baiayage (Ti) prkclt reli6 au premier circuit
rdsonant   2. Eine Zellenablenkschaltung  nach  Patentan- (33) precit6 vie
un circuit redresseur (D4) pour   spruch 1, dadurch gekennzeichnet, daB
beide fournir un courant de demarrage pour celul-ci.   10  der zwel
Resonanzkreise (33, 32) mit einem Punkt elnes gemeinsamenr Bezugspotentials
PatentansprUche                                        verbunden sind. so
daR keiner von ihnen wah- rend der Rfcklaufintervalle in einen schwim- 1.
Eine Zellenablenkschaltung mit                      menden Zustand versetzt
wird. einer Quelle (B +) elner Versorgungs-  i1 glelchspannung;
3. Elne Zeilenablenkschaltung  nach  Patentan- elnem RUcklauftransformator
(Ti). der sine      spruch 2, gekennzelchnet durch esne mit dem mit der
besagten Quelle glelchstromgekoppelte       besagten Transformator (T2)
gekoppelte Ein- erste Wicklung (W,) und eine mit elner Last-       richtung
(34) zum Modulleren des Wiederauf- schaltung gekoppelte zwelte Wicklung
(W4)  20      fUllstroms    (12)   entsprechend    elnem enhalt;
Rasterverzerrungs-Korrektursignal, um glelch- einer Zeilenablenkwicklung
(LH);                zeitig den Zeilenabtaststrom zu modulleren. einer
ersten RUcklaufkapazitat (Ci, C2, C3), die mit der Zellenablenkwicklung
(LH) ge-  4. Elne Zeilenablenkschaltung  nach  Patentan- koppelt ist;
26      spruch 1, dadurch gekennzeichnet, daW  die einer zwelten
RUcklaufkapazitgt (CRT). die      Schalteinrichtung    (Q,    Di)   eonen
mit der ersten Wicklung (W,) gekoppelt ist;
Zelienablenkungs-Ausgangstransistor (Qi) ent- elner Schalteinrichtung (Qi.,
Di), die mit      halt, dessen Kopplung mit der Zellenablenk- der
Zeilenablenkwicklung (LH) und mit der er-       wicklung (LW) oder der
ersten Wicklung (WI) sten Wicklung (W,) gekoppelt ist und mit elner  30
Ober sin Trennelement (Di) erfolgt, das die Zeilenablenkfrequenz betreibbar
ist, um sinen       belden Resonanzkrelse (33, 32) wahrend der
Zellenabtaststrom  in der Ablenkwicklung (LH)       RUcklauflntervalle
entkoppelt. zu erzeugen und um die Versorgungsgieich- spannung an die erste
Wicklung (Wi) zur Spel-   S. Elne Zellenablenkschaltung nach Irgendeinem
cherung von Energie in dieser Wicklung zu   S5      der PatentansprUche 1
bis 4, dadurch gekenn- legen, wobei der Betrieb der Schalteinrichtung
zeichnet, daW  die Schalteinrichtung eine mit Zeilenhinlauf- und
RUcklaufintervalle definiert,   der ersten RUckIaufkapazitAt (Ci, C2, C0)
go- so dal wahrend der RUcklaufintervalle die Zel-      koppelte erste
Dampfereinrichtung (D2, D3) lenablenkwicklung (LH) und die erste RUcklauf-
und eine mit der zweiten ROcklaufkapazit~t kapazitat (Ci, 02, C3) einen
ersten Resonanz-  40   (CmT) gekoppelte zwelte Ddmpfereinrichtung kreis
(33) zur Erzeugung elner ersten Impuls-      (D1) enthalt. spannung (Vs)
bilden und die erste Wicklung (Wi) und die zweite RUcklaufkapazitat (CRT)
6. Esne Zellenablenkschaltung nach Irgendelnem einen zweiten Resonanzkreis
(32) zur Erzeu-         der Patentansprfche 1 bis 5, dadurch gekenn- gung
einer zweiten Impulsspannung (25) bil-  46     zeichnet, daR die Amplitude
der ersten Impuls- den, die Energie, welche in der ersten Wick-
spannung (Vs) groller Ist als die Amplitude der lung (WI) gespelchert ist,
zur Lastschaltung       zweiten Impulsspannung (25). Ubertragt. dadurch
gekennzeichnet, daW die 



Schalteinrichtung (Qt, DI) die beiden Reso-     7. iine
Zeilenablenkschaltung  nach  Patentan- nanzkrelse voneinander entkoppelt,
um  die  6o      spruch 2, gekennzeichnet durch eonen Zellen-
Wechselwirkung zwischen ihnen wahrend Be-           ablenkoszillator (31).
der mit der Schalteinrich- lastung der Lastschaltung zu minimieren, und
tung (Qi) gekoppelt ist und elnen mit dem daR ein Transformator (T2) mit
dem ROck-        ersten Repsonanzkrels (33) gekoppelten Syn-
lauftransformator (Ti) und mit der Ablenkwick-     chronislereingang hat,
um  den Betrieb der lung (LH) gekoppelt ist und die erste Impuls-  66
Schalteinrichtung (Qi) entsprechend der vom spannung  (V\/) an einer ersten
Wicklung           ersten Resonanzkrels (33) entwickelten Impuls-
(punktierter Anschlull von Wb) des besagten        spannung zu
synchronisieren. Transformators (T2) entwickelt und die zweite 8    15
EP 0158 492 B1                      16   11111 u!li    I * c   L       S .
Elne  Zeilenablenkschaltung  nch  Patentan- spruch 1, dadurch
gekennzeichnet, daO der besagte Transformator (T2) elne PrimArwick- lung
(W.) hat, die elnen mit dem  RUcklauf- transformator (Ti) gekoppelten
zweiten An-   5 schluO (nicht-punktierter AnschluB) enthalt, und eine
Sekundarwicklung (Wb), die den besagten ersten AnschluB (punktierter
AnschluR) enthdlt, und daB femer ein steuerbarer Schalter (Q2) enthalten
ist, der mit der Primarwicklung (W,)  10 gekoppelt und wahrend der
Hinlaufintervalle leltend ist, um die zweite Impulsspannung (25) am zweiten
Anschlull (nicht-punktierter An- schluB von Wj) wdhrend der
H1ilaufintervalle zu entwickein, und daB der Wiederaufftllstrom    is
w~hrend der RUcklauflntervalle In der Sekun- darwicklung (Wb) fliefit. 9.
Elne Zeilenablenkschaltung  nach  Patentan- spruch 3, dadurch
gekennzeichnet, daB die  20 modulierende EInrichtung ein Schaltelement (Q2)
aufweist, das auf ein zeilenfrequentes Si- gnal (von W3) und auf en
telibildfrequentes Rasterverzerrungs-KorrektursignaI  (27)  an- spricht.
25 10. Eine  Zeilenablenkschaltung  nach  Patentan- spruch 6,
gekennzeichnet durch elne weitere Wicklung (W2) des RUcklauftransformators
(Ti), die Uber elnen Gleichrichter (D4) mit dem    30 ersten Resonanzkreis
(33) gekoppelt ist, um Ihm Anlaufstrom zuzufUhren. 35 40 45 s6 55    


