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tion of the electron beams in the picture tubes in order to remove residual
distortion in the pin This invention relates to gullwing distortion
cushion corrected scanning raster. However, in corrected deflection
circuits.                       the flatter faceplate picture tubes with
aspherical New, flatter faceplate picture tubes, such as the    5
faceplate curvatures to which the present inven- RCA Corporation
square-planar picture tubes,        [err] relates, there is a need for
correction of have aspherical faceplate curvatures. A tube of      anothe
kind of geometrical raster distortion this type, having a complex curvature
faceplate, is  defined as "gullwing", illustrated by the raster described
in the following U.K. published applica-   lines of Figure 1. A cause of
this distortion is the tions:                                         10
difference between the beam scanning radius of 1. U.K. Published
Application 2136200A, dated      curvature and the tube faceplate radius of
curva- 12 September 1984, in the name of F. R. Ragland,    ture as the
electron beam scan a raster pattern. Jr. and entitled Cathode-ray Tube
having an            In Figure 1, a raster area R is schematically Improved
Shadow Mask Contour.                       represented by  a rectangular
box that encom- 2. U.K. Published Application 2136198A, dated    15
passes the viewing area of faceplate 30 of a 12 September 1984, in the name
of F. R. Ragland,     square-planar picture tube SP of Figure 2. Hori- Jr.
and entitled Cathode-ray Tube having a Face-     zontal and vertical
deflection circuits 20 and 40 of plate Panel with a Substantially Planar
Periphery.  Figure 2 generate horizontal and vertical deflec- 3. U.K.
Published Application 2136199A, dated      tion currents in horizontal and
vertical deflection 12 September 1984, in the name of R. J. DAmato   20
windings [err] and [err] respectively. The horizontal et al., and entitled,
Cathode-ray Tube having        and vertical deflection currents produce a
pattern Different Curvature Along Major and Minor Axes.      of scanned
raster lines on faceplate 30. 4. U.K. Published Application 2147142A, dated
1      Assuming that horizontal and vertical deflection May 1985, in the
name of R. J. D'Amato et al., and   circuits 20 and 40 correct for
distortions such as entitled, Cathode-ray Tube having a Faceplate   25
east-west, north-south and S-distortion, the dis- Panel With  an
Essentially  Planar Screen           play of a pattern of horizontal raster
scan lines on Periphery.
faceplate 30 is illustrated in Figure 1. The raster In one form of flatter
faceplate picture tube, as  scan lines of Figure 1 exhibit a residual
distortion typified by  the RCA 110 COTY-SP, square-           identified
as gullwing distortion. planar, 27V  color television  picture  tube,   30
In giving gullwing distortion, the vertical devia- A68ACC1OX, the formula
for the tube faceplate        tion of the electron beams scanning a given
raster sagittal height, z, in millimeters with reference to  line, such as
line [err] undergoes approximately the center of the faceplate is given by:
two cycles of oscillation about their straight, dashed-line position in
Figure 1. During the first [err]
35   half of the vertical trace interval, between time [err] [err]
and time [err] the vertical deviation of each raster line scan produces an
upward excursion at inter- where X and Y are the distance coordinates, in
mediate points of a given line scan, near times [err] millimeters, from the
faceplate center along the     and [err] of the line trace interval, [err]
Maximum major and minor axes, respectively, and where:    40   downward
excursion of each raster line scan during the top half of vertical trace
occurs at the [err]=-0.236424229x [err]
beginning, center and end of each line scan, [err]=-0.363538575x[err]
corresponding to times [err]  and [err] respec- [err] =-0.422441063x[err]
tively. [err]=-0.213537355x[err]                       45
Additionally, in giving gullwing distortion, the [err]=+0.883912220x[err]
phase of the deviations of a given raster line [err]=-0.100020398x[err]
switches by [err] when scanning from the top half [err]=+0.117915353x[err]
of the raster to the bottom half of the raster. Thus,
[err]=+0.527722295x[err]                            the phase of the
deviations of raster line [err] 50   scanned at vertical instant [err] is
inverted in The picture tube faceplate defined by this for-    phase
relative to the excursions of the corre- mula has a relatively shallow
curvature near the     sponding raster line [err] scanned at vertical
center of the faceplate, which increases near the    instant [err] edges
along paths parallel to both the major and       When horizontal and
vertical deflection circuits minor axes of the tube. The overall result is
a    55   20 and 40 are used in raster scanning on faceplate faceplate of
relatively flat appearance and with     30 of square-planar picture-tube SP
of Figure 2, planar edges, namely, with points along the top,     the
effect of gullwing distortion on raster R of bottom, right and left edges
located substantially   Figure 1 varies during the vertical trace interval
in a common plane.                                   [err] Gullwing
distortion is at a maximum for raster It is known in the prior art, for
instance, from    60   line scanned at times intermediate the center of
DE-A-2 010 814 and Telefunkensprecher No.68          vertical trace and the
beginning or end of vertical February 1976 pages 3-32, that when providing
trace. Thus, maximum  gullwing distortion, or north-south pin cushion
correction for picture       maximum deviation of a raster line, occurs
when tubes, it may be necessary to additionally mod-      scanning raster
lines [err] and [err] during vertical ulate the deflection currents which
cause deflec-   65   scan instants [err] and [err] 2   
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gullwing distortion of the        Figure 1 by the two current waveforms
[err] raster scan lines is associated with line scanning  Current iv,
represents a line repetitive modulation at the top, center and bottom of
the raster, when   component of the vertical deflection current scanning
raster lines [err]  and [err] during       wherein approximately two cycles
of oscillation vertical scan instants [err]  and [err] respec-    5    of
modulation current [err] is developed during the tively.
line trace interval [err] In accordance with an aspect of the invention,
To correct gullwing distortion of the raster gullwing distortion that tends
to occur in conjunc-  lines, the modulation current component [err] is tion
with raster scanning of an aspherical face-    180 out-of-phase with the
oscillatory vertical plate picture tube is compensated by a correction
10   deviations of the corresponding raster lines. circuit that modulates
the field deflection current.  Thus, for the lines scanned in the top half
of the The gullwing correction circuit is responsive to a  raster, such as
raster line [err] modulation current first signal that repeats at a line
rate and to a   component [err] reaches its negative minima AC- second
signal that repeats at a field rate, for     wise near the line trace
instants [err] and [err] and modulating the field deflection current during
a    15   reaches its positive maxima near times [err]  and line deflection
period within the field deflection  [err] For lines scanned in the bottom
half of raster trace interval. The modulation is properly phased    R, the
modulation current component is the phase to correct the gullwing
distortion.                 inverted current [err]  reaching maxima near In
the drawing:                                   times [err] and [err] and
minima near times [err] Figure 1 illustrates the raster pattern of gullw-
20   and. [err] ing distortion appearing on the aspherical face-      In
addition, to provide ideal gullwing distortion plate of a square-planar
picture tube;              correction of a raster displayed on the
aspherical Figure 2 illustrates in block diagram form raster  faceplate of
a square-planar picture tube, the scanning circuitry used in conjunction
with raster   amplitude envelope [err]  of modulation current scanning on
the aspherical faceplate of a square-   25   component [err] is varied on
envelope height [err] planar picture tube;
during the vertical trace interval [err] in the manner Figure 3 illustrates
detailed embodiments of the  illustrated in Figure 1. The height of the
modula- horizontal and vertical deflection circuits of Figure  tion
envelope undergoes approximately two 2, including circuitry embodying the
invention      cycles of oscillation, achieving maximum height that
corrects for gullwing distortion;         30   near times [err] snf [err]
corresponding to the Figures 4 and 5 illustrate waveforms associated
scanning of raster lines [err] and [err] The modula- with the operation of
the circuitry of Figure 3;    tion envelope reaches zero or near zero
height Figure 6 illustrates the general application of   near the center of
vertical trace, time [err] when the inventive suppressed carrier modulator
of       scanning raster line [err] and near the top and Figure 3;
35   bottom of the raster, near times [err] and [err] when Figure 7
illustrates waveforms associated with    scanning raster lines [err] and
[err] the operation of the circuit of Figure 6;             To generate
modulation current component [err] Figure 8 illustrates an, a lternate
vertical deflec-  having a modulation envelope, [err] gullwing tion
circuit, embodying the invention, that         correction circuit 70
includes a modulator stage includes different arrangements for north-south
40   50 that generates a gullwing modulation voltage pincushion distortion
and gullwing distortion       [err] at a modulator output terminal 51.
Gullwing correction circuits; and                            modulation
voltage [err] is amplified in transistors Figure 9 illustrates waveforms
associated with    [err] and [err] and coupled via a gullwing amplitude the
operation of the circuit of Figure 8.           control potentiometer [err]
to an output transistor -  In the deflection circuitry illustrated in
Figure 3,   45    [err] advantageously operated in class A mode. a vertical
deflection circuit 40 includes a vertical  Primary winding [err] of a
gullwing transformer deflection amplifier 41 that generates vertical
[err] is coupled to the collector of output transistor deflection current
[err] in a vertical deflection wind-  [err] Secondary winding [err] of
transformer T1 ing [err] A gullwing distortion correction circuit 70,
generates the gullwing correction voltage V1 that embodying the invention,
modulates vertical   50   is applied to vertical deflection winding [err]
to deflection current [err] by applying a gullwing mod-    modulate
vertical deflection current i,. ulation voltage V1 to vertical deflection
winding     Capacitor [err] coupled to the emitter of translator [err] To
provide north-south pincushion raster dis-   [err] and capacitor [err]
coupled to the  emitter of tortion correction, a north-south pincushion
transistor [err] enhance the high  frequency correction circuit 60
modulates vertical deflection    55   response of gullwing correction
circuit 70, result- current [err] by applying to vertical deflection wind-
ing in an advance of gullwing correction voltage ing [err] a north-south
correction voltage V2. Verti-  V1 compared to voltage [err] This
compensates for cal deflection current [err] flows to ground via a     the
delay between correction voltage V1 and coupling capacitor [err] and a
current sampling         modulation current component [err] caused by the
resistor R..                                   60    inductive load at
transformer T1. The overall To correct gullwing raster distortion, gullwing
result is that current iv, is properly phased to correction circuit 70
modulates vertical deflection  provide gullwing correction. current [err]
during each line deflection period         Gullwing modulator stage 50, in
accordance within the field deflection trace interval in the    with an
aspect of the invention, functions as a manner illustrated by the current
[err] illustrated in   65   double balanced modulator that takes a line 3  
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voltage [err] and multiplies that  output signal of amplifier U1A is a
vertical rate, voltage by a field repetitive voltage [err] pro-    third
order S-shaped waveform 81 that is coupled duced by a vertical waveshaping
circuit 80, to       via an RC network to the inverting input terminal
generate gullwing modulation voltage [err] Volt-      of an operational
amplifier U1B for generating the age V,., is used to produce the gullwing
modula-    5    voltage [err] Resistor R5 and capacitory C3 of the tion
component [err] illustrated in Figure 1. Voltage  . network provide some
delay of signal 81 to [err] is used to produce the modulation envelope
enable voltage [err] to be properly centered, with mv of Figure 1.
a zero crossing near the center of the vertical trace In accordance with a
feature of the invention,     interval, time [err] of Figure 5a. the line
repetitive voltage [err] is derived from an   10  Vertical modulation
voltage [err] illustrated in LC resonant circuit 24, within horizontal
deflection  Figure 5a, developed at modulation input ter- circuit 20, that
is tuned to produce two cycles of   minal 55 of suppressed carrier
modulation stage resonant oscillation of current and voltage during   50
modulates the gullwing carrier frequency volt- the trace interval of the
line deflection period.   age [err] illustrated  in Figure 4b, that is
Additionally, LC resonant circuit 24 produces one    15   developed at
carrier input terminal 52 to develop cycle of oscillation during the
horizontal retrace   at output terminal 51 modulated gullwing correc-
interval. Horizontal deflection circuit 20 includes a  tion voltage [err]
illustrated in the line rate time horizontal oscillator and driver 21, a
horizontal   scale of Figure 4c. output transistor Tr1, a damper didoe
[err] a retrace     Despite the top half of raster scanning, prior to
capacitor C, and the series arrangement of an S-   20   the center of field
trace instant [err] of Figure 5a, shaping capacitor [err] horizontal
deflection wind-    when modulation voltage [err] is negative, AC- ing
[err] and LC resonant circuit 24, comprising        wise, gullwing
correction voltage [err] represents capacitor [err] and tapped inductor
[err]                gullwing carrier frequency voltage [err] of Figure
S-shaping capacitor C. is incapable of providing   4b but inverted in
phase. Thus, during the top half full correction of S-direction when a
raster is   25   of vertical scan, voltage V,,, during each line being
scanned on the aspherical faceplate of a       period, is represented by
dashed-line waveform square-planar picture tube. LC resonant circuit 24
56p of Figure 4c. Gullwing correction voltage [err] is tuned to a resonance
period of one-half the       waveform 56p undergoes to cycles of
oscillation horizontal trace interval or a resonance frequency   during the
line trace interval [err] through [err] and is of illustratively 38
kilohertz when the horizontal   30   of the proper phase, given the
relative winding trace interval is 52.6 microsecond in duration. LC
polarities of windings [err] and [err] to enable resonant circuit 24
applies voltage [err] to hori-     gullwing correction circuit 70 to
generate the zontal deflection winding [err] to modify the
gullwing correction current [err] of Figure 1. waveshape of the line
deflection current in a          During the bottom half of raster scanning
after mannerthat corrects for residual S-distortion. The    35   time [err]
of Figure 5a, when modulation voltage operation of LC resonant circuit 24
is more fully    [err] is positive, gullwing correction voltage [err] is
described in U.S. Patent Application, Serial No.     in phase with voltage
[err] and is represented by 716685 filed March 27.1985. entitled,
S-Corrected   solid-line voltage waveform 56n of Figure 4c. The Deflection
Circuit, by P. E. Haferl.                 oscillation of voltage waveform
56n corresponds Voltage [err] is illustrated in Figure 4b; a ref-  40
closely to the phase inverted oscillation of gullw- erence horizontal
retrace pulse voltage V, is illus-  ing correction current [err] of Figure
1. trated in Figure 4a. The phasing of voltage [err]      Vertical
modulation voltage [err] amplitude relative to horizontal retrace pulse
voltage V, is   modulates gullwing correction voltage [err] to such as to
produce during the line trace interval,   produce a modulation envelope
[err] of the correc- time [err] through time [err] two cycles of
oscillation    45   tion voltage, as illustrated in Figure 5b. The line
such that waveform maxima occur at times [err]     repetitive portion of
the voltage [err] is schemati- and [err] and waveform minima occur at times
[err]       cally illustrated in Figure 5b by the closely spaced and [err]
vertical line segments. The height or envelope Voltage [err] is applied to
a carrier signal input   separation of gullwing modulation envelope [err]
terminal of modulator stage 50. Voltage [err] is   so   undergoes two
cycles of oscillation within the coupled to an amplitude modulation signal
input      vertical deflection interval, time [err] through time terminal
55 of modulator 50. Voltage [err] mod-        [err] reaching zero envelope
height near the center ulates voltage [err] to produce the suppressed
of vertical trace near time [err] and reaching near carrier amplitude
modulated gullwing correction      zero envelope height at the beginning
and end of voltage [err] at modulator output terminal 51.   55   vertical
trace near times [err] and [err] respectively. In accordance with another
inventive feature,        The vertical rate amplitude modulation of mod-
vertical waveshaping circuit 80 develops an          ulation envelope [err]
enables gullwing correction approximately sinusoidal waveshape, vertical
circuit 70 to produce a vertical rate modulation modulation voltage V,,,
illustrated in Figure 5a.    envelope [err] of the gullwing correction
current iv, To obtain sinusoidal voltage [err] the- vertical   60   of
Figure 1 that closely corresponds to and is in- sawtooth voltage 62
developed across sampling        phase with the modulation envelope [err]
of Fig- resistor [err] is applied via a potentiometer [err] and a  ure 5b.
DC blocking capacitor [err] to the inverting input        Because modulator
stage 50 of Figure 3 func- terminal of an operational amplifier U1A. Ampli-
tions as a suppressed carrier modulator, the fier U1A operates as a double
integrator. The   65   phase of gullwing correction voltage [err] switches
4 
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of vertical trace from the      The sinusoidal nature of north-south
modula- phase represented by waveform 56p to the phase     tion voltage V2
advantageously assists the gullw- represented by waveform 56n. This phase
change     ing distortion correction circuit 70 in providing the enables
gullwing correction circuit 70 to concur-  proper degree of gullwing
correction. Sinewave, rently change the phase of gullwing correction    5
north-south modulation voltage V2, when applied current [err] at the center
of vertical trace, from [err]   to vertical deflection winding [err]
generates a to [err] asis required for proper gullwing distor-  cosine
north-south correction current component tion correction.
to field deflection current [err] that is phase shifted In accordance with
an aspect of the invention,   by 90 from voltage V2. Thus, with respect to
line north-south pincushion correction of vertical   10   scanning instants
[err] through [err] of Figure 1, the deflection current iv is provided by a
north-south  north-south correction current component of ver- pincushion
correction circuit 60 that operates in  tical deflection current [err]
reaches maxima mag- conjunction with gullwing correction circuit 70.
nitude at the center of horizontal trace at time tHo. Pincushion correction
circuit 60 generates north-    The cosine correction current, in addition
to south modulation voltage V2 that is applied in   15   substantially
correcting north-south pincushion series with gullwing modulation voltage
V1 to      distortion, also assists in correcting gullwing dis- vertical
deflection winding [err] North-south modu-  tortion. The north-south
correction  current lation voltage V2 is a line frequency, sinusoidal
changes its polarity at the zero crossings of the voltage, phased by
correction circuit 60 to have a  cosine current, near time [err] and [err]
in Figure 1. zero crossing near the center of the horizontal   20   This
change in polarity of the north-south correc- trace interval. The amplitude
envelope of line     tion current has an aiding effect to the correction
frequency voltage V2 is made to vary at a vertical  provided by gullwing
correction current com- rate in a generally sawtooth manner, having
ponent [err] of Figure 1. maximum  envelope height near the top and
As previously mentioned, the faceplate of a bottom of the raster and zero
height near the   25   square-planar picture tube is aspherical. The face-
center.                                            plate curvature is
relatively shallow near the To produce north-south modulation voltage V2,
center of the faceplate and increases near the control circuit 61 is
responsve to a line rate     edges along paths parallel to both the major
and signal, retrace pulse voltage 23 developed by a    minor axes. The
edges of the faceplate are nearly flyback transformer 22, and a field rate
signal,   30   planar, with points along the top, bottom, right vertical
sawtooth voltage 62. Control circuit 61   and left edges substantially
located in a common generates a line rate, bilevel, square-wave control
plane. When providing north-south pincushion voltage 133H. North-south
pincushion correction    correction in conjunction with raster scanning on
circuit 60, including a detailed embodiment of     the aspherical faceplate
of a square-planar picture north-south control circuit 61, is described in
35   tube, a linear sawtooth north-south modulation detail in U.S. Patent
Application Serial No.       envelope leaves a residual north-south
pincush- 719,227, filed April 2, 1985, entitled North-South  ion
distortion, wherein, for example, too much Pincushion Corrected Deflection
Circuit, by P. E.  correction amplitude is provided around the Haferl.
center of the raster and too little correction is North-south control
circuit 61 varies the    40   provided at the top and bottom. North-south
amplitude levels 133a and 133b of line rate con-   pincushion correction
circuit 60 corrects such trol voltage 133H at a vertical rate in a sawtooth
residual distortion by nonlinearly waveshaping manner, with level 133a
varying in the opposite    the vertical rate correction envelope. sense of
the level 133b. North-south control volt-   In accordance with an aspect of
the invention, age 133H is coupled via a buffer transistor [err] to   45
the modulation voltage [err] generated by verti- the base of a power
amplifier [err] operated in the   cal waveshaping circuit 80, in addition
to being class A mode. Transistor [err] is coupled to the       coupled to
gullwing correction circuit 70, is also primary winding [err] of a
north-south transformer    coupled to north-south control circuit 61 to
non- T2. The secondary winding [err] of transformer T2      linearly
waveshape the north-south correction is coupled in series with the
secondary winding    so   current envelope. Although not shown in Figure Wb
of gullwing transformer T1 and vertical deflec-  3, in north-south control
circuit 61, vertical rate tion winding [err] Secondary winding [err] of
north-     voltage [err] is algebraically added to vertical south
transformer T2 and a capacitor C17 form an    rate sawtooth voltage 62 for
producing a vertical LC resonant circuit 63 that is tuned to the line
rate variation of levels 133a and 133b of north- frequency.
55   south control voltage 133H. As explained in the In response to line
rate, square-wave voltage     aforementioned Haferl U.S. Application Serial
No. 133H, power amplifier [err] excites resonant circuit  719,227, control
circuit 61 processes the super- 63 into oscillation at the line rate to
generate the  posed voltages to provide an envelope variation line
frequency north-south modulation voltage V2   that results in a slight
compression of the that is applied to vertical deflection voltage [err]
60   envelope height at the lower correction current The amplitude envelope
variation of voltage V2 at   amplitudes, when scanning the center lines of
the a vertical rate in a generally sawtooth manner is  raster, and a slight
expansion of the envelope accomplished in accordance with the vertical rate
height  at the  higher  correction  current variation of the levels 133a
and 133b of control    amplitudes, when scanning the top and bottom signal
133H.                                  65   lines of the raster. This
provides substantial com- 



5    9               EP 0185 082 B1                    10 pensation of
residual north-south pincushion       former T2 rather than transformer T1
to generate error in a square-planar picture tube.            the
associated modulation voltage. Thus, a Because vertical deflection
amplifier 41 may     capacitor, such as capacitor [err] is provided for
exhibit significant output impedance at the line   tuning north-south
transformer T2 to sub- frequency, the line rate modulation of vertical    5
stantially the line frequency; whereas no tuning deflection current [err]
produced by north-south     [err] is provided that is capable of tuning
pincushion correction circuit 60 tends to develop  gullwing transformer T1
at the gullwing modula- a line rate component in output voltage 42 of
tion frequency of approximately double line fre- vertical deflection
amplifier 41. Integrated circuit  quency. vertical deflection amplifiers
may not permit the    10  The operation of suppressed carrier modulation
use of a sufficiently large supply voltage to avoid  stage 50 will now be
described in detail. Modu- producing voltage limiting effects. The result
may  lator stage 50 may be advantageously used, not be a nonlinear drive at
the top and bottom of field  only in a gullwing correction circuit but also
in scan.                                              other applications.
Suppressed carrier modu- To avoid voltage limiting effects, vertical
deflec-   is   lators may find applications in areas that require tion
winding [err] is tuned to approximately the line  one or more of the
following: simplicity, stability, frequency by a capacitor [err] and a
damping         low cost, linear operation from DC, absence of resistor
[err] placed in parallel with the series    wound components and avoidance
of output combination of vertical deflection winding [err] and  filtering.
Suppressed carrier modulator stage 50 secondary winding [err] of gullwing
transformer   20   combines the above features in a simple circuit T1. In
this arrangement, the line rate north-south  using only three transistors
and two diodes. As an correction current circulates within the tuned
application example, modulator 50 may be used circuit. Because the
impedance of tuned circuit 43  in low frequency multipliers. is relatively
high at the line frequency, less line  Figure 6 illustrates suppressed
carrier modu- rate voltage appears at the output terminal of   25   lator
50 for the general case where the carrier vertical deflection amplifier 41.
The inductance of  voltage is a sinusoidal voltage [err] developed by
gullwing transformer T1 must be included in        an ideal carrier voltage
source [err] Similarly, the tuned circuit 43 because the gullwing
correction   modulation voltage is a lower frequency sinusoi- current
frequency is different from the line fre-  dal voltage [err] devloped by an
ideal modulation quency.                                      30   voltage
source [err] Suppressed carrier modulator To provide both north-south
pincushion and       50 of Figure 6 includes a differential amplifier 54 *
gullwing correction, modulation voltages V2 and     comprising
differentially connected transistors [err] V1 are superposed before being
applied to verti-   and [err] and an [err] transistor [err][ which cal
deflection winding [err] This superposition is   provides negative feedback
to a first input ter- accomplished by series coupling Lc resonant   35
minal 57 of differential amplifier 54 at the base of tuned circuit 63 of
transformer T2 with secondary  transistor [err] winding Wb of gullwing
transformer T1               To explain modulator operation, assume both LC
resonant tuned circuit 63 is advantageously   voltage sources [err] and
[err] are absent, with used to generate the sinusoidal north-south mod-
modulator input terminals 52 and 55 being ulation voltage V2 because of the
large voltage    40   grounded. In accordance with an inventive amplitudes
needed to correct the relatively large  feature, in such a situation,
differential amplifier pincushion distortion that exists in a 27V square-
54 is balanced by the action of the negative planar picture tube. The
north-south component     feedback through transistor [err] The negative of
vertical deflection current [err] may illustratively  feedback from
transistor [err] to input terminal 57 at be 10% of the deflection current,
whereas the    45   the base of differential transistor 0. maintains the
gullwing component may only be 2%. The north-      voltage at input
terminal 57 at the reference south voltage V2 may reach a peak magnitude of
voltage level of differential amplifier input ter- around 80 volts, whereas
the gullwing voltage V1     minal 58, at the base of transistor [err] By
selecting may only reach a peak magnitude of around 18       base resistors
[err] and [err] of equal value, the volts.
50    modulator output voltage [err] at terminal 51 is In accordance with a
feature of the invention,   maintained at the reference voltage [err] of
zener secondary winding Wb of gullwing transformer T1    diode D2 in the
balanced condition. represents a linear impedance at a main con-
The emitter current, or differential amplifier stituent frequency of
gullwing modulation volt-    bias current, [err] of differentially
connected tran- age [err] such as at the approximately double line   55
sistors [err] and [err] divides into currents i2 and [err] in frequency of
38 kilohertz. By maintaining the      the collectors of transistors [err]
and [err] respec- impedance of winding [err] linear in the frequency
tively. The collector current of inverting transistor region about 38
kilohertz, undesirable interaction  Q3 mirrors, in amplitude, current [err]
but is inverted between gullwing transformer T1 and tuned cir-     in
phase. The collector current of transistor 03 cuit 61 of north-south
transformer 72 is avoided.   so   flows as a current -i'2 towards output
terminal Since the voltage amplitude required for gullwing  51. Diode D,
compensates for the temperature modulation V1 to provide proper amounts of
drift of the voltage across the base-emitter elec- gullwing correction is
substantially less than that  trodes of transistor [err] required by
north-south modulation voltage V2,       Assume now that carrier voltage
source [err] is 



one may advantageously choose to tune trans-   65   coupled to terminal 52
and develops at the ter- 6    11              EP  0185082  B1
12 minal a sinusoidal carrier voltage [err] illustrated  voltage required
to modulate the base current of in Figure 7b. Assume that input terminal 55
is still  transistor [err] is relatively insignificant and may be grounded.
Carrier current developed by voltage      neglected from consideration.
[err] flows as a component in resistor R12 to the      The negative
feedback loop, however, does not common junction terminal of the emitters
of    5    significantly suppress the carrier portion of volt-
differentially connected transistors [err] and [err]     age [err] A bypass
capacitor C4 reduces the This carrier current component is reflected as in-
voltage [err] at terminal 57. A capacitor [err] is phase components in
collector currents i2 and [err]    advantageously coupled between the two
input and is inverted by transistor [err] to produce an      terminals 57
and 58 of differential amplifier 54 inverted carrier current component in
current   to   The value of capacitor [err] is selected to provide a [err]
substantially short circuited path between ter- The inverted carrier
current component of cur-     minals 57 and 58 at frequencies around that
of rent -i'2 is algebracially summed at terminal 51    carrier voltage
[err] Because differential ampli- with a noninverted carrier current
component        fier 54 exhibits a high common mode rejection, flowing via
balance poteniometer R14 and resistor    15   the development of a carrier
current at output [err] By proper adjustment of potentiometer [err]
terminal 51, when voltage VMOD unbalances complete carrier current
cancellation at terminal   modulator 50, is not adversely affected by the
51 is obtained. Since terminal 51 is the modulator  simultaneous appearance
of carrier current at output terminal at which voltage [err] is
input terminal 57. developed, carrier current cancellation is equiva-   20
Nevertheless, some common mode carrier lent to complete carrier voltage
suppression at     feedback  is produced  when  voltage [err] output
terminal 51, in the balanced state of        unbalances modulator 50,
because the voltage at modulator 50.
terminals 57 and 58 modulates, by a small Modulation voltage [err]
illustrated in Figure    amount, current [er]r and the superimposed carrier
7a, unbalances differential amplifier 54. The DC    25   current component.
This may be improved by voltage at terminal 51 remains substantially con-
replacing resistor [err] by a transistor arrangement stant by action of
negative feedback current [err]   operating as a current source. Resistor
[err] is then which varies inversely proportional to current      connected
in a suitable way to the control ter- [err] The unbalance of currents [err]
and 13 is also   minal of this transistor current source to mod-
proportional to current [err] As a result, the    30   ulate current [err]
by voltage [err] The frequency carrier current components of currents [err]
and [err]  range and maximum available output voltage vary inversely
proportional to current [err] When   [err] are significantly increased. The
result is that voltage [err] is positive and increasing, such as    not all
of the carrier current flowing in resistor R12 occurs near time [err] of
Figure 7, the negative       passes through transistor [err] and [err] as
collector feedback loop reduces current [err] below its   35   currents
[err] and [err] balanced DC level In accordance with the              In
contrast to other suppressed carrier modu- amplitude of voltage [err] A
reduction in current   lators circuits, modulator 50 operates in a linear
[err] includes a reduction in the magnitude of the   manner. Modulator
output voltage [err] remains inverted carrier current component. The nonin-
undistorted, thereby avoiding the necessity of verted   carrier  component
flowing   via   40   lowpass filtering of the output voltage or of
potentiometer [err] and resistor [err] is no longer     providing a second
harmonic tap at output ter- cancelled by the inverted carrier current com-
minal 51. Another advantage of modulator 50 is ponent from transistor [err]
A noninverted carrier    that the carrier frequency may be varied during
current thus appears at modulator output ter-       operation without
degrading the modulation. minal 51 as a modulated carrier frequency output
45   Thus, even when the carrier frequency is not a voltage [err] having an
amplitude that varies in      pure sinusoidal wave, the modulated output
volt- accordance with the amplitude variation of volt-    age remains
undegraded. These advantages are age [err]
derived in part from the fact that the modulation Negative going changes of
voltage [err] when       is produced by the linear process of adding at the
voltage [err] is negative, such as occur near   50   terminal 51 a variable
amount of inverted carrier time [err] of Figure 7, have the opposite effect
and   signal to the noninverted carrier signal. result in an increase of
the inverted carrier current  Figure 8 illustrates an alternative vertical
deflec- component of current [err]                        tion circuit 840,
embodying the invention, that The result of this modulation process on
volt-    includes different arrangements for north-south age [err] is
illustrated in Figure 7c which shows    55   pincushion distortion and
gullwing distortion voltage [err]  as an amplitude modulated suppres-
correction circuits. Such circuitry may be used sed carrier voltage. When
voltage [err] of Figure    when large amounts of gullwing correction is 7a
is zero, near time [err] the carrier portion of    required. In Figure 8, a
vertical deflection ampli- voltage [err] is suppressed.
fier U1 of conventional design, applies a vertical The negative feedback
loop via differential   so   output voltage [err] to a vertical deflection
winding amplifier 54 and transistor [err] substantially sup-    [err] for
generating a vertical deflection current [er]r A presses the appearance of
the baseband fre-         north-south pincushion correction circuit 100
gen- quency of modulation voltage [err] at output          erates a
north-south pincushion correction volt- 



terminal 51 at all amplitude levels of the modula-   age [err] across a
winding 121a of a north-south tion voltage. The small amount of modulation
65   transformer 121. A gullwing correction circuit 200 7    13
EP  0185082  B1                      14 generates a gullwing correction
voltage [err]           To describe operation of north-south pincush-
across a winding 221a of a gullwing transformer      ion correction circuit
100, assume that the top of 221. The two modulation voltages, [err] and
[err]      the raster is being scannned and that a positive are applied in
series to vertical deflection winding  vertical deflection current [err]
flows into the dotted Lv for modulating vertical deflection current [err]
in    5    terminal of winding 121a of north-south trans- accordance with
the two modulation voltages,         [err] 121. During the horizontal
retrace interval thereby providing north-south pincushion distor-     of a
given line scan, retrace pulse voltage 138 tion and gullwing distortion
correction of the      reverse biases the base-emitter junction of bopo-
scanned raster in a square-planar picture tube.     lar transistor 132,
cutting off collector conduction. After flowing from gullwing correction
circuit 200,   10  Vertical deflection current iv, flowing out of the
vertical deflection current [err] flows to ground via a  undotted terminal
of winding 121a divides into sampling resistor [err] and a coupling
capacitor Cv.    two current branches. A first branch path for North-south
pincushion correction circuit 100      vertical deflection current iv is
via north-south includes north-south transformer 121, having
transformer winding 121b and capacitor 122 of winding 121a coupled to a
terminal 124 of a diode    is   series resonant circuit 120. A second
branch path steering bridge circuit 123 and having a winding    for
vertical deflection current [err] is via current 121b coupled to a resonant
capacitor 122 for        steering diode 128 of diode bridge 123, the drain-
forming a series resonant circuit 200, coupled       to-source current path
of field effect transistor between bridge terminal 124 and bridge terminal
133, capacitor 141 and steering diode 129. The 125. Series resonant circuit
120 is tuned to   20   two branch currents of vertical deflection current
approximately the line frequency.                    [err] recombine at the
dotted terminal of gullwing A north-south modulator current switch 134,
transformer winding 221a. comprising a bipolar transistor 132 and a field
During horizontal retrace, the portion of vertical effect transistor 133 is
coupled between bridge      deflection current iv that flows in series
resonant terminal 126 and bridge terminal 127. The con-   25   circuit 120
stores energy in north-south trans- nection from bridge terminal 127 to the
junction    former winding 121b and in capacitor 122. The terminal 146 of
the emitter electrode of transistor  amount of current flowing and energy
stored in 132 and the source electrode of transistor 133 is    series
resonant circuit 120 is inversely related to provided alternatively during
horizontal retrace     the magnitude of vertical deflection current [err]
that and horizontal trace by the branch path of a    30   branches from the
undotted terminal of winding relatively large valued capacitor 141 during
hori-   121a to field effect transistor 133. In accordance zontal retrace,
and during horizontal trace by the   with an aspect of the invention, by
controlling the series connection of a horizontal flyback trans-
conductivity of field effect transistor 133, the former secondary winding
139, a small valued         amount of current in series resonant circuit
120 is resistor 139 and a diode 140.                  35    controlled in a
inverse manner. Transformer 132 is switched at a line rate by a      During
the horizontal trace interval, horizontal retrace pulse voltage 138
developed across hori-     pulse voltage 138 forward biases the
base-emitter zontal flyback transformer secondary winding        junction
of bipolar transistor 132 producing satu- 139, with retrace pulse voltage
138 being positive  rated collector conduction. Saturated conduction during
horizontal retrace at terminal 146. A zener   40   in transistor 132
provides a substantial short diode 135 and a resistor 136 limit the base
current  circuit path, via the transistor between diode and reverse base
voltage of transistor 132.          bridge terminals 126 and 127 via the
short circuit Conduction in field effect transistor 133 is       path of
horizontal flyback transformer winding varied at a vertical rate in a
parabolic manner by a  138, low valued resistors 139 and diose 140.
vertical rate control voltage 84 coupled to the gate   45  With terminals
126 and 127 short circuited to electrode of the transistor. Parabolic
control volt-  one another, series resonant circuit 120 under- age 84 is
generated from a parabolic voltage 81,     goes current and voltage
oscillation at its developed across coupling capacitor [err]. Parabolic
resonant frequency of approximately the line voltage 81 is amplified by a
noninverting ampli-     frequency. A sinusoidal voltage is developed fier
147 to apply an in-phase parabolic voltage 82    so   across north-south
transformer winding 121b that to the dotted terminal of primary winding
146a of    is transformer coupled to winding 121a and a control transformer
146. The dotted terminal of    applied to vertical deflection winding [err]
as the transformer secondary winding 146b is coupled        voltage [err]
for generating a cosinusoidal correc- to the gate electrode of field effect
transistor 133  tion current component to vertical deflection cur- via a
resistor 144. The undotted terminal of   55   rent iv. Adjusting the
inductance of north-south secondary winding 146b is coupled to the source
transformer 121 adjusts the phasing and fre- electrode. Bias for the gate
electrode is provided   quency of the oscillation to produce a maximum by a
DC bias source 145.                             cosinusoidal correction
current at the center of The relative winding polarities of windings 146a
the horizontal trace interval. and 146b are such as to produce a parabolic
60       The amplitude of the resonant oscillation dur- control voltage 84
that is in-phase with voltage 81  ing horizontal trace is a function of the
amount of of coupling capacitor Cv. Thus parabolic voltage     energy
stored in series resonant circuit 120 during 



84 achieves maximum amplitude near the center        the previous
horizontal retrace interval. Since the of vertical scan and minimum
amplitude near the      amount of energy stored is inversely related to top
and bottom of vertical scan.               65   the conduction of field
effect transistor 133, 8    15              EP 0185082 B1
16 proper amplitude modulation of north-south pin-      bipolar transistor
232, cutting off collector con- cushion correction voltage [err] is
provided by        duction. Vertical deflection current [err] divides into
applying vertical rate parabolic control voltage 84  two branches at the
undotted terminal of gullwing to the gate electrode of field effect
transistor 133.  transformer winding 221a and recombines at Parabolic
voltage 84 is maximum at the center of    5    current sampling resistor
R.. Vertical deflection vertical trace and is near minimum at the top and
current iv flows in a first branch including field bottom of vertical
trace. Because of the inverse     effect transistor 233 and in a second
branch, relationship between conduction in field effect      including in
series resonant circuit 220. The transistor 133 and the amplitude of
north-south      amount of current flowing and energy stored in pincushion
correction voltage [err] the modula-   10   series resonant circuit 200 is
inversely related to tion envelope of voltage [err] illustrated in Figure
the conduction of field effect transistor 233. 9a, is near maximum envelope
height at the top         During the subsequent horizontal trace interval.
and bottom of the raster and is zero height near     retrace pulse voltage
238 forward biases tran- the center of the raster. The use of a parabolic
sistor 232 into saturated collector conduction, control voltage for
north-south correction pro-   15   initiating a resonant oscillation in
series resonant vides additional envelope waveshaping that fur-
circuit 220 at the resonant frequency of approxi- ther increases envelope
height near the top and      mately double line frequency. Approximately
two bottom of the raster to produce a better north-      oscillations of
current and voltage are produced south envelope waveform when raster
scanning         during the horizontal trace interval in gullwing the
faceplate of a square-planar picture tube.  20   transformer winding 221 b.
The oscillatory voltage During the bottom half of raster scan, when
across winding 221b is transformer coupled to vertical deflection current
[err] is negative, current  winding 221a as the approximately double line
steering diodes 130 and 131 of diode bridge 123     rate, oscillatory
gullwing correction voltage [err] conduct, during the horizontal retrace
interval, the  that is applied to vertical deflection winding [err] branch
of vertical deflection current [err] that flows    25    Oscillatory
voltage [err] generates a generally sin- in field effect transistor 133.
When vertical deflec-  suoidal gullwing correction current component in
tion current [err] is negative, the current [err] that   vertical
deflection winding iv at approximately at flows in series resonant circuit
120 during the     the double line rate. The inductance of trans-
horizontal retrace interval, flows from capacitor    former 221 is adjusted
to provide the proper 122 to the undotted terminal of north-south trans-
30   gullwing correction current component frequency former winding 121b, a
current direction that is     and to properly phase the gullwing correction
opposite that of the direction taken during the top  current component
within the horizontal trace half of raster scan. Thus, during the bottom
half of  interval. raster scan, the phase of north-south pincushion
To provide accurate gullwing correction from correction voltage [err] is
switched by [err]  from    35   the top of raster scan to the bottom of
raster scan, the phase that the voltage takes during the top     the
modulation envelope of gullwing correction half of raster scan.
voltage [err] should ideally be near zero height not Diode 140, coupled in
series with a current        only when scanning the center raster lines but
limiting resistor 139, rectifies retrace plus voltage  also when scanning
both the top and bottom 138 during the horizontal trace interval to develop
40   raster lines, as illustrated in Figure 9b. Miximum a voltage across
capacitor 141 equal in magnitude    modulation envelope height of gullwing
correc- to the two diode voltage drops that are produced     tion voltage
[err] should ideally occur at points by diodes 142 and 143 when these two
diodes are     intermediate the center and top or bottom of the conducting.
The two diode voltage drop thereby       raster scan. produced between
terminals 127 and 146 com-   45      To provide the gullwing modulation
envelope pensates for the two  diode voltage drop             waveshape
illustrated in Figure 9b, wherein the developed between terminals 124 and
125 during       height of the modulation envelope undergoes diode bridge
conduction that tends to cause          substantially two cyles of
oscillation during the vertical deflection current distortion near the
vertical deflection interval, a gullwing correction center of vertical
trace.                      so   control voltage 85 is applied to the gate
electrode Gullwing correction circuit 200 is designed        of field
effect transistor 233 to vary, in accordance similarly to north-south
pincushion correction       with the control voltage, the transistor
conduc- circuit 100, using similar elements and operating    tivity.
Control voltage 85 is a vertical rate parabola in a similar fashion.
Gullwing circuit 200 includes  waveform derived from the vertical rate
parabola a gullwing transformer 221 having a winding 221a    55   voltage
81 developed across coupling capacitor in which vertical deflection current
iv flows, a     [err] and applied to noninverting amplifier 247 that
current steering, diode bridge 223, a series         generate a noninverted
parabolic output voltage resonant circuit 220, comprising gullwing trans-
83. Voltage 83 is applied to the dotted terminal of former winding 221b and
a resonant capacitor         primary winding 246a of control transformer
246 222, coupled between bridge terminals 224 and    60   to generate
parabola voltage 85. 225, and a gullwing modulator current switch 234,
The winding polarity of transformer secondary 



comprising a bipolar transistor 232 and a field      winding 246b is such
as to invert the phase of effect transistor 233.
parabola 85 relative to the phase parabola 81. During horizontal retrace,
retrace pulse voltage   This results in the phase of parabola 85 also being
238 reverse biases the base-emitter junction of   65   inverted relative to
the phase of parabola 84 of 9    17               EP  0185 082  B2
18 north-south pincushion correction circuit 100.       signal [err]
repeating at a field rate, and which Thus, parabolic gullwing control
voltage 85 is of    in operation modulates said field deflection cur-
minimum amplitude at the center of vertical scan     rent (iv) during a
line deflection period within the and near maximum amplitude near the top
and          field deflection trace interval in a manner that bottom of
vertical scan. Parabolic gullwing con-    5    produces correction of
gullwing distortion which trol voltage 85 is advantageously used to vary
the    be spherical shape of the faceplate tends to conduction of field
effect transistor 233 in a       cause in the corresponding raster scan
line. parabolic manner. Maximum transistor conduc-           2. Apparatus
according to Claim 1 characterized tion is achieved at the top and bottom
of vertical   in that said gullwing distortion correction means scan and
minimum conduction is achieved at the    10   (70) modulates said field
deflection current [err] to center of vertical scan.
produce approximately two cycles of modulation Maximum conduction of field
effect transistor      during said line deflection interval. 233 at the top
and bottom of vertical scan results     3. Apparatus according to Claim 2
characterized in minimum vertical deflection current flowing in    in that
said gullwing distortion correction means series resonant circuit 220
during the corre-   15   (70) varies the modulation envelope [err] of said
sponding horizontal retrace intervals that occur     field deflection
current in a manner that produces near those vertical scan instants. With
minimum      approximately two cycles of oscillation of the current flowing
and energy stored in series          envelope height within said field
deflection trace resonant circuit 220 at the top and bottom of
interval. vertical scan, the current and voltage oscillation in   20  4.
Apparatus according to Claim 1 characterized series resonant circuit 220
during the corre-        in that said gullwing distortion correction means
sponding horizontal trace intervals are minimum,     (70) includes a
suppressed carrier modulator (50) as is required for gullwing correction.
Near the     fur developing a gullwing correction voltage [err] center of
vertical scan, conduction in field effect  that is applied to said field
deflection circuit (40) transistor 233 is at a minimum. However, because
25   and that is representative of the modulation of the north-south
pincushion corrected vertical deflec-   line rate repetitive first signal
by the field rate tion current [err] is zero at the center of vertical
scan,  repetitive second signal. no current flows into series resonant
circuit 220 to   5. Apparatus according to Claim 4 characterized produce
resonant oscillation. Thus, the modula-      in that said gullwing
distortion correction means tion envelope of gullwing correction voltage
[err]   30   (70) includes a transformer (T1) with a first wind- is also
zero at the center of vertical scan, as is   ing (W.) having said
correction voltage developed required for proper gullwing distortion
correction.  thereacross and with a second winding (Wb) During the bottom
half of raster scan, when        coupled to said field deflection winding
[err] vertical deflection current [err] is negative, current    6.
Apparatus according to Claim 5 characterized steering diodes 230 and 231 of
diode bridge 223    35   by an amplifier [err] having an output coupled to
conduct, during the horizontal retrace interval, the  said transformer
first winding [err] and being branch of vertical deflection current [err]
that flows  responsive to an output of said suppressed carrier in field
effect transistor 233. When vertical deflec-  modulator (50). tion current
iv is negative, the current [err] that      7. Apparatus according to Claim
1 characterized flows in series resonant circuit 220 during the    40   in
that said gullwing distortion correction means horizontal retrace interval,
flows from capacitor    (70) comprise means (54) for generating a gullw-
222 to the dotted terminal of gullwing transformer   ing correction output
voltage [err] that is repre- winding 221 b, a current direction that is
opposite  sentative of the modulation of the line rate repeti- that of the
direction taken during the top half of   tive first signal [err] by the
field rate repetitive raster scan. Thus, during the bottom half of raster
45   second signal [err] and a gullwing transformer [err] the phase of
gullwing correction voltage [err]    (T1) having said output voltage
applied to a first is switched by 180 from the phase that the
winding (W.) thereof and having a second wind- voltage takes during the top
half of raster scan.    ing [err] coupled to said field deflection winding
[err] Claims                                          so     8. Apparatus
according to Claim 7 characterized by a north-south pincushion correction
circuit (60) 1. Picture tube display apparatus, comprising:     comprising
a north-south control circuit (61) for a picture tube having a phosphor
screen;           generating a north-south correction output volt- line and
field deflection circuits for generating  age and a north-south transformer
(T2) having line and field deflection currents in respective line    55
said  north-south  correction  output voltage and field deflection windings
to scan a raster on    applied to a first winding [err] thereof and having
said phosphor screen; and                            a second winding [err]
coupled to said field means for correcting raster distortion by modu-
deflection winding [err] lation of said deflection currents,
9. Apparatus according to Claim 8 characterized characterized in that, with
said picture tube    60   in that said north-south correction output
voltage 



having an aspherical faceplate (30) of relatively    includes an
approximately line rate constituent flat contour, the raster distortion
correction       frequency, and said gullwing correction output means
includes gullwing distortion correction        voltage includes an
approximately double line means (70) which is responsive to a first signal
rate constituent frequency, and wherein said (V,..,) repeating at a line
rate and to a second    6s   north-south correction circuit (60) includes
means 10    17              EP 0185082  B1                     18
north-south pincushion correction, circuit 100.    signal [err] repeating
at a field rate, and which Thus, parabolic gullwing control voltage 85 is
of  in operation modulates said field deflection cur- minimum amplitude at
the center of vertical scan   rent [err] during a line deflection period
within the and near maximum amplitude near the top and        field
deflection trace interval in a manner that bottom of vertical scan.
Parabolic gullwing con-    5    produces correction of gullwing distortion
which trol voltage 85 is advantageously used to vary the     [err] shape of
the faceplate tends to conduction of field effect transistor 233 in a
cause in the corresponding raster scan line. parabolic manner. Maximum
transistor conduc-         2. Apparatus according to Claim 1 characterized
tion is achieved at the top and bottom of vertical  in that said gullwing
distortion correction means scan and minimum conduction is achieved at the
to   (70) modulates said field deflection current [err] to center of
vertical scan.                           produce approximately two cycles
of modulation Maximum conduction of field effect transistor    during said
line deflection interval. 233 at the top and bottom of vertical scan
results   3. Apparatus according to Claim 2 characterized in minimum
vertical deflection current flowing in  in that said gullwing distortion
correction means series resonant circuit 220 during the corre-   15  (70)
varies the modulation envelope [err] of said sponding horizontal retrace
intervals that occur  field deflection current in a manner that produces
near those vertical scan instants. With minimum    approximately two cycles
of oscillation of the current flowing and energy stored in series
envelope height within said field deflection trace resonant circuit 220 at
the top and bottom of     interval. vertical scan, the current and voltage
oscillation in   20  4. Apparatus according to Claim 1 characterized series
resonant circuit 220 during the corre-     in that said gullwing distortion
correction means sponding horizontal trace intervals are minimum,   (70)
includes a suppressed carrier modulator (50) as is required for gullwing
correction. Near the   for developing a gullwing correction voltage [err]
center of vertical scan, conduction in field effect  that is applied to
said field deflection circuit (40) transistor 233 is at a minimum. However,
because   25   and that is representative of the modulation of the
north-south pincushion corrected vertical deflec-  line rate repetitive
first signal by the field rate tion current iv is zero at the center of
vertical scan,  repetitive second signal. no current flows into series
resonant circuit 220 to  5. Apparatus according to Claim 4 characterized
produce resonant oscillation. Thus, the modula-   in that said gullwing
distortion correction means tion envelope of gullwing correction voltage
[err]   30   (70) includes a transformer (T1) with a first wind- is also
zero at the center of vertical scan, as is  ing [err] having said
correction voltage developed required for proper gullwing distortion
correction.  thereacross and with a second winding [err] During the bottom
half of raster scan, when      coupled to said field deflection winding
[err] vertical deflection current [err] is negative, current  6 Apparatus
according to Claim 5 characterized steering diodes 230 and 231 of diode
bridge 223   35   by an amplifier [err] having an output coupled to
conduct, during the horizontal retrace interval, the  said transformer
first winding [err] and being branch of vectical deflection current [err]
that flows  responsive to an output of said suppressed carrier in field
effect transistor 233. When vertical deflec-  modulator (50). tion current
[err] is negative, the current [err] that    7. Apparatus according to
Claim 1 characterized flows in series resonant circuit 220 during the    40
in that said gullwing distortion correction means horizontal retrace
interval, flows from capacitor  (70) comprise means (54) for generating a
gullw- 222 to the dotted terminal of gullwing transformer  ing correction
output voltage [err] that is repre- winding 221b, a current direction that
is opposite  sentative of the modulation of the line rate repeti- that of
the direction taken during the top half of  tive first signal (V,.) by the
field rate repetitive raster scan. Thus, during the bottom half of raster
45   second signal [err] and a gullwing transformer scan, the phase of
gullwing correction voltage VOL  (T1) having said output voltage applied to
a first is switched by [err] from the phase that the         winding [err]
thereof and having a second wind- voltage takes during the top half of
raster scan.  ing [err] coupled to said field deflection winding Claims
50      8. Apparatus according to Claim 7 characterized by a north-south
pincushion correction circuit (60) 1. Picture tube display apparatus,
comprising:   comprising a north-south control circuit (61) for a picture
tube having a phosphor screen;         generating a north-south correction
output volt- line and field deflection circuits for generating  age and a
north-south transformer (T2) having line and field deflection currents in
respective line   55   said  north-south  correction  output voltage and
field deflection windings to scan a raster on  applied to a first winding
[err] thereof and having said phosphor screen; and
a second winding [err] coupled to said field means for correcting raster
distortion by modu-  deflection winding [err] lation of said deflection
currents,                  9. Apparatus according to Claim 8 characterized
characterized in that, with said picture tube    60   in that said
north-south correction output voltage 



having an aspherical faceplate (30) of relatively  includes an
approximately line rate constituent flat contour, the raster distortion
correction     frequency, and said gullwing correction output means
includes gullwing distortion correction      voltage includes an
approximately double line means (70) which is responsive to a first signal
rate constituent frequency, and wherein said [err] repeating at a line rate
and to a second    65   north-south correction circuit (60) includes means
10    19               EP 0185082 B1                        20 [err] for
tuning said north-south transformer (T2)    voltage portion of said
gullwing correction voltage to said approximately line rate constituent
fre-      when said differential amplifier is in said balanced quency,
whereas said gullwing transformer (T1)        state. remains untuned at
said approximately double            19. Apparatus according to Claim 18
charac- line rate constituent frequency.                 5    terized in
that said field rate repetitive second 10. Apparatus according to Claim  1
charac-         . [err] voltage unbalances said differential ampli- terized
in that said second signal [err] comprises  fier to develop said line rate
repetitive first signal an oscillatory signal at said field rate phased to
voltage portion of said gullwing correction voltage produce near zero
amplitude at the top, bottom        that is modulated  in accordance with
the and center of field scan.                       10   amplitude of said
field rate repetitive second 11. Apparatus according to Claim 10 charac-
signal voltage. terized in that said first signal [err] comprises an   20.
Apparatus according to Claim  16 or 19 approximately double line rate
signal.                characterized in that said negative feedback path
12. Apparatus according to Claim 1 charac-        includes means for
applying said gullwing correc- terized by means for generating said first
signal   15   tion voltage to said first input terminal (57) of said [err]
comprising an LC resonant circuit (24)         differential amplifier and a
capacitor [er]r coupled coupled to said line deflection winding [err] and
to said first input terminal (57) and to a second tuned to produce
approximately two complete              inputterminal (58) of said
differential amplifier (54) cycles of voltage oscillation during the line
trace   to provide said differential amplifier with common interval.
20    mode rejection of the line rate repetitivefirstsignal 13. Apparatus
according to Claim 12 charac-         voltage portion of said gullwing
correction volt- terized in that said LC resonant circuit (24) under-  age.
goes approximately one cycle of voltage osclila-        21. Apparatus
according to Claim  1 charac- tion during the line retrace interval.
terized in that said gullwing distortion correction 14. Apparatus according
to Claim 12 charac-   25    means comprises an inductance (221) coupled to
terized in that said gullwing distortion correction   said field deflecting
winding (L,), a resonating means includes a modulator (50) for developing
an          capacitance (222) coupled to said inductance (221) output
voltage that is applied to said field deflec-   for forming a resonant
circuit (220) tuned to tion circuit (40) and that is representative of the
approximately double the line frequency, and a modulation of said first
signal [err] by said   30   controllable switch (234) coupled to said
induc- second signal [err]                                  tance (221) and
responsive to a line rate switch 15. Apparatus according to Claim 14
charac-         control signal (238) and to said field rate repetitive
terized inthatsaid second signal [err]comprises       second signal (85)
for producing conduction in an oscillatory signal at said field rate phased
to    said switch (234), during the line retrace interval of produce near
zero amplitude at the top, bottom    35   said line deflection period, that
varies in accord- and center of field scan.
ance with said field rate repetitive first signal. 16. Apparatus according
to Claim 4 charac-            22. Apparatus according to Claim 21 charac-
terized by first (24) and second (80) voltage         terized in that a
portion of said field deflection generating means for generating said first
[err]     current [err] flows in said resonant circuit (120) in an and
second [err] signals as first and second    40   inverse relationship to
the conductivity of said signal voltages, respectively, and wherein said
controllable switch (134) during said line retrace suppressed carrier
modulator (50) comprises a         interval. differential amplifier (54),
means coupled to said      23. Apparatus according to Claim 22 charac-
first voltage generator (24) and to said differential  terized in that said
controllable switch (134) com- amplifier (54) for controlling the amplifier
bias    45   prises a first controllable current element (132) current in
accordance with said line rate repetitive  operated only at a line rate and
a second control- first signal voltage, means [err] for forming a
lable current element (133) operated only at a field negative feedback path
between a differential          rate. amplifier output terminal (51) and a
differential       24. Apparatus according to Claim 21 charac- amplifier
input terminal (55) and including means    50   terized in that said
controllable switch (134) pro- [err] for generating an inverted amplifier
output      duces oscillation of said resonant circuit during the voltage
that is representative of an amplifier input   line trace interval that is
modulated in accordance voltage, and means for superposing said inverted
with said field rate repetitive second signal to amplifier output voltage
and said first and second    produce substantially no oscillation near the
signal voltages to generate said gullwing correc-   55    beginning and end
of said field deflection trace tion voltage.
interval. 17. Apparatus according to Claim 16 charac-           25.
Apparatus according to Claim 24 charac- terized by a source (D2) of
reference voltage         terized in that a portion of said field
deflection coupled to said differential amplifier (54), said     current
[err] flows in said resonant circuit in an 



negative feedback path maintaining said differen-    60   inverse
relationship to the conductivity of said tialamplifierin a balanced state
in accordancewith     controllable switch (134) during said line retrace
said reference voltage.                               interval. 18.
Apparatus according to Claim 17 charac-           26. Apparatus according
to Claim 24 charac- terized in that said superposing means provides
terized in that said field rate repetitive second cancellation of the line
rate repetitive first signal    65   signal is of substantially parabolic
waveshape. 11    21              EP 0185082  B1                    22 27.
Apparatus according to Claim 21 charac-     rektureinrichtung (70) den
Vertikalablenkstrom (ij) terized by a north-south pincushion distortion
so modulieltt daB ungefghr zwei Modulationspe- correction means (100)
coupled to said field      rioden  wihrend  des  Zeilenablenkintervalls
deflection winding [err] and responsive to field line  erzeugt werden. rate
north-south control signals for modulating    5  3. Gerat nach Anspruch 2,
dadurch gekenn- said field deflection current [err] during a line  -,c.
inet, daB die M6wenfligelverzerrungs-Kor- deflection period within the
field deflecting trace  rektureinrichtung (70), die ModulationshOlikurve
interval in a manner that produces north-south    (M9,) des
Vertikalablenkstroms in einer solchen pincushion distortion correction of
the corre-    Weise moduliert, daB ungefthr zwei Schwin- sponding raster
line.                        10   gungsperioden der HOlikurvenh6he
innerhalb des 28. Apparatus according to Claim 27 charac-
Vertikalablenkungs-Hinlaufintervalls    esrzeugt terized in that both said
field rate repetitive   warden. second signal and said field rate
north-south       4. Gerat nach Anspruch 1, dadurch gekenn- control signal
are of substantially parabolic     zeichnet, daB die
MowenflOgelverzerrungs-Kor- waveshape.                                   15
rektureinrichtung (70) einen trigerunterdrOcken- 29. Apparatus according to
Claim 27 charac-      den Modulator (50) enthilt, um sine M6wenflO- terized
in that said north-south pincushion distor-  gel-Korrekturspannung (V.,) zu
erzeugen, die an tion correction means (100) comprises an induc-    die
Vertikalablenkschaltung (40) gelegt ist und die tance (121) coupled to said
field deflection wind-  reprisentativ fOr die Modulation des sich mit ing
[err] a resonating capacitance (122) coupled to   20   Zeilenfrequenz
wiederholenden ersten Signals said inductance (121) for forming a resonant
durch dassich mitderVertikalfrequenzwiederho- circuit (120) tuned to
approximately the line fre-  lends zweite Signal ist. quency, and a
controllable switch (134) coupled to  5. Gerat nach Anspruch 4, dadurch
gekenn- said inductance (121) and responsive to said field  zeichnet. daB
die MowenflOgelverzerrungs-Kor- and line rate north-south correction
signals for   25   rektursinrichtung (70) einen Transformator (T1)
producing conduction in said switch, during the   mit einer ersten Wicidung
(W.) enthilt, laings der line retrace interval of said line deflection
period,  die besagte Korrekturspannung entwickelt wird, that varies in
accordance with said field rate      und mit einer zweiten Wiiddung (W,),
die mit der north-south correction signal.
Vortikalablenkwicklung (L,) gekoppelt ist. 30. Apparatus according to Claim
29 charac-   30   6. Gerat nach Anspruch 5, gekennzeichnet terized in that
both said field rate repetitive    durch ainen Verstirker (Q6). der einen
mit der second signal and said field rate north-south      ersten Wididung
(W.) des Transformators gekop- control signals are of substantially
parabolic     pelten Ausgang hat nd auf einen Ausgang des waveshape.
trigerunterdrOckenden    Modulators   (50) 35   ansprichl. -al__
7. Gernt nach Anspruch 1, dadurch gekenn- -zeichnetL daB die
Mowonflgelverzerrungs-Kor- 1. Oldr~hrensichtgert, bestehend aus:-
rekturelinchtung (70) sine Einrichtung (54) auf- iiner Bildr~hre mit dinern
littrtofAhirm;        waist zur Erzeugung ainer M~wenfldgelkorrektur-
Zeilan- u:nd  Vertikalablenkschaltungen  zur   u    Ausgangsspannung (V.).
die reprisentstiv fOr Enzeugung von Zeilen- und Vertikalablenkstr6-     die
Modulation des sich mit Zeilenfrequenz wie- men in jeweils diner Zeilen-
und dner Vertikalab-  derholenden ersten Signals (V,.,) durch das sich
lenkwicMung zur Abtastung sines Rasters auf        mit Vertikalfrequenz
wiederholende zweite Signal dem Lsuchtstoffschirm; und
(V,,_t) ist, sowie einen MowenflugelTransforma- einer Einrichtung zum
Korrigieren von Raster-   45   tor (Ti), dem die besagte Ausgangsspannung
an verrnung  durch  Modulation der besagten          einer ersten Wicidung
W.) angelegt wird und der Ablenkstrlme.
sine mit der Vertikalablenkwicklung (Lj) gekop- dadurch gekennzeichnet.
daB. wahrend die Bil-    pelte zweite Wicklung (W) hat. drohre sine
aspharische Frontplatte (30) mit rela-      Gerfit nach Anspruch 7.
gekennzeichnet tiv flacher Kontur hat, die Rasterverzerrungs-   so   durch
eine Nord-Sud-Kissenkorrekturschaltung Korreltureinrichtung  sine
MowenflOgelverzer-     (60), die sine Nord-SOd-Steuerschaltung (61) zur
rungs-Korrektureinrichtung (70) enthilt. die auf   Erzeugung einer
Nord-SOd-Korrekturausgangs- din sich mit diner Zeilenfrequenz
wiederholendes   spannung und einen Nord-SOd-Transformator erstes Signal
(V.,,) und din sich mit einer Verti-  (T2) enthilt, dem an einer ersten
Wicklung (W.) kalfrequenz  wiederholendes  zweites  Signal   55   die
Nord-SOd-Korrekturausgangsspannung enge- (V,,,) anspricht und im Betrieb
den Vertikalab-   legt wird und der ine mit der Vertikalablenkwick-
lenkstrom (in,) wihrend einer Zeilenablenkperiode  lung (I_) gekoppette
zweite Wicidung (Wp) hat. innerhalb des Vernikalablenkungs-Hinlaufinter-
9. Gerat nach Anspruch 8. dadurch gekenn- 



valls in einer Weise moduliert, welche sine Kor-   zeichnet, daB die
Nord-Sud-Korrekturausgangs- rektur der MowenflOgel-Verzerrung herbeifuhrt,
60   spannung sine ungefahr zeilenfrequente Fre- welche die aspharische
Form der Frontplatte in     quenzkomponente hat und daB M6wenflfugel- der
entsprechenden Rasterabtastteile zu verursa-   Korrekturausgangsspannung
eine ungefihr dop- chen trachtet.
peltzeilenfrequente  Frequenzkomponente  hat, 2. Gerat nach Anspruch 1.
dadurch gekenn-        und wobei die Nord-Sujd-Korrekturschaltung (60)
zeichnet. daB die M6wenflugelverzerrungs-Kor-   65   sine Einrichtung (C17)
zur Abstimmung des Nord- 12    23              EP 0185082  B1
24 SOd-Transformators (T2) auf die ungefghr zeilen-   17. Gerat nach
Anspruch 16, gekennzeichnet frequente Frequenzkomponente enth3lt, wahrend
durch eine Referenzspannungsquelle (D2), die mit der
M6wenflugel-Transformator (Ti) bei der       dem Differenzverstirker (54)
gekoppelt ist, wobei besagten  ungefihr  doppelt-zeilenfrequenten     der
Gegenkopplungsweg den Differenzverstarker Komponentfrequenz unabgestimmt
bleibt.      5    in einem syrnmetrierten Zustand entsprechend 10. Gernt
nach Anspruch 1, dadurch gekenn-      ;r ;taferenzspannung halt. zeichnet,
daB das besagte zwette Signal (V.,,,d,)  18. Gerat nach Anspruch 17,
dadurch gekenn- ein mit der Vertikalfrequenz schwingendes Signal  ziechnet,
daB die riberiagerungseinfichtung eine ist, dessen Phase so liegt, dag es
am oberen     Ausl6schung des dem sich mit Zeilenfrequenz Ende, am unteren
Ende und in der Mitte der   to   wiederholenden ersten Signal
entsprechenden Vertikalabtastung eine Amplitude von nahe Null
Spannungsteils der Mowenflugel-Korrekturspan- hat.
nung bewirkt, wenn der Differenzverstirker im 11. Gernt nach Anspruch 10,
dadurch gekenn-     symmetrierten Zustand ist. zeichnet, daB das besagte
erste Signal (V,..,) aus  19. Gerat nach Anspruch 18, dadurch gekenn- einem
ungefAhr doppelt-zeilenfrequenten Signal   15  zeichnet, daB die sich mit
Vertikalfrequenz wie- besteht.
derholende zweite Signalspannung den Differenz- 12. GerMt nach Anspruch 1,
dadurch gekenn-     verstbrker auger Symmetrie bringt, um den sich
zeichnet. daB eine zur Erzeugung des besagten    mit Zeilerfrequenz
wiederholenden  ersten ersten Signals (V,.,) vorgesehene Einrichtung
Signalspannungsteil der MowenflOgel-Korrektur- einen LC-Resonanzkreis (24)
aufWeist, der mit der   20   spannung wu entwickeln, der entsprechend der
Zeilenablenkwicklung (L.") gekoppelt und so abge-  Amplitude der sich mit
Vertikalfrequenz wieder- stimmt ist, daoB er whrend des Zeilenhinlaufinter-
holenden zweiten Signalspannung moduliert ist. valls ungefahr zwel
vollstandige Perloden einer    20. Gerat nach Anspruch 16 oder 19. dadurch
Spannungsschwingung erzeugt.                     gekennzeichnet. dae  der
Gegenkopplungsweg 13. Gerat nach Anspruch 12, dadurch gekenn-   25   eine
Einrichtung zum Anlegen der M6wenflugel- zeichnet, daeg der
LC-Resonanzkrsls (24) wahrend  Korrekturspannung an die erste
Eingangsklemme des Zeilenrucklaufintervalls ungefahr eine Span-  (57) des
Differenzverstirker und einen Kondensa- nungsschwingungsperiode durchmacht.
tor (C) enthalt, der mit der besagten ersten 14. Gerat nach Anspruch 12,
dadurch gekenn-     Eingangsidemme (57) und mit der einer zweiten zeichnet,
daB die Mowenfllgelverzerrungs-Kor-  30   Eingangsklemme (58) des
Differenzverstirker (54) rektureinrichtung einen Modulator (50) zur Ent-
gekoppelt ist. um sine Gleichtaktunterdruckung wicidung
einerAusgangsspannung enthatt, die an   des sich mit Zeilenfrequenz
wiederholenden die besgts Vertilalablenkschaltung (40) gelegt   ersien
Signalspannsigteils der M6wenflugel- wird und die reprisentativ fOr die
Modulation des  Korrekturspannung im  Differenzverstirker zu besagten
ersten Signals (V,.,) durch das besagte   35   bewlrken. zweite Signal (V,)
ist.                            21. Gerat nach Anspruch 1. dadurch gekenn-
15. Gerat nach Anspruch 14. dadurch gekenn-     ziechnet, daB die
M6wenflOgel-Korrektureinrich- zeichnet. daB das besagts weite Signal (V_)
tung eins mit der Verfikalablenkwickdung (Lj ein mit der Vertilcalfrequenz
shwingendes Signal  gekoppelts Induktlvitit (221). sinen mit dieser ist,
dessen Phase so liegt, daB es am oberen   o0  lndukivtt 1221) gekoppelten
Resonanzkonden- Rand, unteren Rand und in der Mitte der Vertikal-  sator
(222) zur Bildung eines auf ungefihr die abtastung sine Amplitude nahe Null
liefert       doppelte Zeilenfrequenz abgestimmten Reson- 16. GerMt nach
Anspruch 4. gekennzeichnet       anzkreises und einen stuerbaren Schalter
(234) durch eine erste (24) und eine zweite (80) Span-  enthalt, der mit
der besagten Induktivitit (221) k   nungserzeugungseinrichtung zur
Erzeugung des   45   gekoppelt ist und auf ein zeilenfrequentes Schal-
besagten ersten IV,.),) und zweiten (V,,,,)      tersteuersignal (238) und
auf das sich mit Vertikal- Signals als erste bzw. zweite Signalspannung,
frequenz wiederholende zweite Signal (85) und wobei der
trAgerunterdrOckende Modulator      anspricht urn wihrend des
ZeilenrOcklaufinter- (50) folgendes aufweist: sinen Differenzverstirker
valle der Zeilenablenkperiode im Schalter (234) (54), eine mit dem ersten
Spannungserzeuger (24)   50   eine Lentfihigkeit hervorzurufen, die sich
entspre- und dem Differenzverstirker (54) gekoppelte Ein-  chend dem sich
mit Vertikalfrequenz wiederholen richtung zur Steuerung des
Verstirker-Vorstroms   ersten Signal andert. entsprechend der sich mit
Zeilenfrequenz wieder-   22. Gerat nach Anspruch 21, dadurch gekenn-
holenden ersten Signalspannung, eine Einrich-     zeichnet, daS ein TeOl
des Vertikalablenkstroms tung (RIJ) wr Bildung eines Gegenkopplungswe-   55
(i) im besagten Resonanzkreis (120) in einer ges zwischen  einer
Differenzverstirker-Aus-     inversen Beziehung zur Leitfahigkeit des
steuer- gangsklemme (51) und einer Differenzverstirker-   baren Schalters
(134) wahrend des Zeilenrucklau- 



Eingangsklemme (55) und mit einer Einrichtung     fintervalls flieBt. (Q)
zur Erzeugung einer invertierten Verstarker-   23. Gernt nach Anspruch 22,
dadurch gekenn- Ausgangsspannung, die reprasentativ fOr eine   6S
zeichnet, daB der steuerbare Schalter (134) ein Verstriker-Eingangsspannung
ist, und eine Ein-    erstes, nur mit Zeilenfrequenz betriebenes Strom-
richtung zur uberlagerung der inver-ierten Ver-   steuerelement (132) und
ein zweites, nur mit stirker-Ausgangsspannung  und der besagte
Vertikalfrequenz  betriebenes  Stromsteuerele- ersten und zweiten
Signalspannung, um  die        ment (133) aufweist.
M6wenflugel-Korrekturspannung zu erzeugen.  65    24. Gerat nach Anspruch
21, dadurdh gekenn- 13 I 11111 111111 11111111111B1111    25
EP 0185 082 B1                    26 zeichnet, daB der steuerbare Schalter
(134) wih-    un moyen pour corriger les distortions de la rend des
Zeilenhinlaufintervalle sine Schwingung  trame par modulation desdits
courants de d6via- des besagten Resonanzkreises hervorruft, die ent-  tion.
sprechend dem sich mit Vertikalfrequenz wieder-     caract6ris6 en ce que,
avec le tube-image avant holenden zweiten Signal moduliert ist, derart, daB
5    un 6cran asph6rique (30) de contour relativement nahe dem Beginn und
dem 'nde des Vertikalab-           o .  moy'en de correction de distorsion
de la lenkungs-Hinlaufintervalls im wesentlichen keine  trame comprend un
moyen de correction de Schwingung erzeugt wird.
distortion en aile de moutte (70) qui repond 3 un 25. Gerat nach Anspruch
24, dadurch gekenn-      premier signal (V,,,r) r6current A une fr6quence
zeichnet, daB ein Teil des Vertikalablenkstroms    10   horizontale et a un
second signal (V,,,OV) r6current li) im Resonanzkreis in einer inversion
Beziehung  A une frequence verticale et qui, en fonctionne- zur
Leitfghigkeit des steuerbaren Schalters (134)  ment, module ledit courant
de d6viation verticale wAhrend des Zeilenrucklaufintervalls flieBt.
(i,) pendant une periode de d6viation horizontale 26. Gerat nach Anspruch
24, dadurch gekenn-      dans l'intervalle d'aller de deviation verticale
zeichnet, daB das sich mit Vertikalfrequenz wie-   15   d'une maniere qui
produit une correction de la derholende zweite Signal im wesentlichen par-
distortion en aile de mouette quo la forme asphe- abolische Wellenform hat.
rique de l'ecran a tendance A provoquer dans Ia 27. Gerat nach Anspruch 21,
gekennzeichnet      ligne de balayage correspondante. durch sine
Nord-SOd-Kissenverzerrungs-Korrek-       2. Appareil selon Ia revendication
1, caract6ris6 tureinrichtung (100), die mit der besagton Verti-  20   en
ce qua ledit moyen de correction de distorsion kalablenkwicklung (L,)
gekoppelt ist und auf verti-  en aile de moutte (70) module ledit courant
de kaifrequente und zeilenfrequento Nord-Sd-Steu-    d6viation verticale
(i) pour produire A peu pres ersignale anspricht, um don
Vertikalablenkstrom   dcux cycles de modulation pendant ledit inter- (Lj
wihrend einer Zeilenablenkperlode innerhalb   valle de d6viation
horizontale. des  Vertikalablenkungs-Hinterlaufintervall. in   25  3.
Appareil selon la revendication 2, caract6ris6 oiner Weise zu modulieren,
die zur Korrektur der   en ce quo ledit moyen de correction de distorsion
Nord-SOd-Kissenverzerrung der entsprechenen       en aile de moutte (70)
change l'envelope de Rasterteilo fMhrt.
modulation (M,) dudit courant de d6viation verti- 28. Gerat nach Anspruch
27, dadurch gekenn-      cale dune maniere qui produit A peu pres deux
zeichnet. daB sowohl das sich mit Vertikafre-   30   cycles d'oscillation
de Ia hauteur de l'envelope quenz wiederholende zweite Signal als auch das
pendant ledit intervalle d'aller de d6viation verti- vertikaifrequente
Nord-SOb-Steuersignal  im      cal. wesendichen parabolische Wdllenform
haben.          4. Appareil solon la eondication 1, caract6ris6 29. Goitt
nach Anspruch 27, dadurch gekenn-      en ce quo ledit moyen de correction
de distorsion ziechnet, daB die Nord-SOb-Klssenverzerrung-   35   en aile
de moutte (70) comprend un modulateur a Korrektureinrichtung (100) sine mit
der Vertikal-  porteuse supprim6e (50) pour d6velopper une ablenkwaidurg
(L,) gekoppelte lnduktivitat (121),  tension de correction d'aile de
mouette (V.,) qui oinen mit dieser Induktt (121) geloppelten         est
appliqu~e audit circuit de dvieation verticale Renanondensator (122) zur
Bildung sines auf       (40) et qui est ropnisentativp de In modulation du
unge~fhr die  Zeilenfrequenz  abgestmmten   Jo   premier signal recunent A
a fr6quence de ligne Resonanzkreises (120) und elnen steuerbaren        par
le second signal r6current A la frequence de Schalter (134) enthlAlt. der
mit der besagten Induk-  trami. tivitit 1121) gekoppelt ist und auf die
vertikal- und  5. Appereil solon la revendication 4, caracteris6
zeilenfrequenten  NordSiOd-Korrektursignale        en ce quo ledit moyen de
correction de distorsion anspricht. um wahrend des ZeilenracIdaufinter-
4s   en aile de mouette (70) comport. un transforma- valls der
Zeilenablenkperiode im besagten Schal-  tour (Ti) et un premier enroulement
(WN.) A travers ter eine Leitfilhigkeit hervorzurufen, die sich ent-
lequel est d6velopp6e la tension de correction et sprechend dem
teilbildfrequenten Nord-SOd-Kor-     un second enroulesnent (Wj coupl6
audit enrou- rektursignal andert.                              lement de
deviation verticalse (I. 30. Gerst nach Anspruch 29, dadurch gekenn-   50
. Appareil selon la revendication 5. caracterise zeichnot. daB sowohl das
sich mit Vertikalfre-     per un amplificateur (Q6) don la sortie est
coupl6e quenz wiederholende zweite Signal als auch des     audit premier
enroulement (W.) du transforma- teilbildfrequente   Nord-SOd-Steuersignal
im     teur et qui repond A une sortie dudit modulateur wesentlichen
parabolische Wellenform haben.        (50) A porteuse supprim6e. ss     7.
Appareil selon la revendication 1, caract6ris6 



Revend'ctions                                      en ce quo ledit moyen de
correction de distorsion en aile de mouette (70) comprend un moyen (54) 1.
Appareil de visual'sationatubeimage,cor-      pour produire une tension de
sortie (V,.' de prenant:
correction d'aile de mouette qui est representa- un tube-image ayant ecran
de luminophores;    6a   tive de la modulation du premier signal recurrent
des circuits de deviation horizontale et verticale  A la fr6quence
horizontale (V,,,.,) par le second pour produire des courants de deviation
horizon-   signal r6current 3 la frequence verticale (V,,,.j,) et tale et
verticale dans des enroulements respectifs  un transformateur d'aile de
mouette (Ti) dont la de d6viation horizontale et verticale pour explorer
tension de sortie est appliquee A son premier une trame sur ledit ecran de
luminophores;   65   enroulement (W.) et qui a un second enroulement 14
27               EP 0185082 B1                       28 (Wb) coupl6 audit
enroulement de d6viation verti-    teuse supprim6e (50) comprend un
amplificateur cale (1,).
diff6rential (54), un moyen coupl6 audit premier 8. Appareil selon la
revendication 7, caract6ris6  generateur de tension (24) et audit
amplificateur par un circuit de correction de coussinet nord-sud
diff6rentiel (54) pour contr6ler le courant de pola- (60) comprenant un
circuit de contr6le nord-sud    5    risation de l'amplificateur selon
ladite premiere (61) pour produire un circuit de contrfle nord-sud    ;nS~n
de signal recurrente a la fr6quence hori- CT2) ayant la tension de sortie
de correction nord-  zontale, un moyen (R14) pour former un trajet de sud
appliqu6e a son premier enroulement (Wj) et      contre-r6action n6gative
entre une borne de sor- ayant un second enroulement (Wp) couple audit
tie (51) de l'amplificateur diff6rentiel et un borne enroulement de
d6viation verticale (Lj.        10   d'entr6e (55) de l'amplificateur
diff6rentiel et corn- 9. Appareil selon la revendication 8, caracteris6
portant un moyen (Q3) pour produire une tension en ce quo ladite tension de
sortie de correction     de sortie inversie de l'amplificateur, qui est
repr6- nord-sud comporte une frequence constituant a        sentative d'une
tension d'entree de l'amplifica- peu pres la fr6quence horizontale et
ladite tension  teur, et un moyen pour superposer ladite tension de sortie
de correction en ails de mouette corn-   tS   de sortie invers6e de
l'amplificateur et lesdites porte une fr6quence constituant a neu pres le
promiere et seconds tensions de signal afin de double de la frequence
horizontal et en ce que       produire ladite tension de correction d'aile
de ledit circuit de correction nord-sud (60) comporte   mouette. un moyen
(C17) pour accorder ledit transforma-         17. Appareil selon la
revendication 16, caract6- tour nord-sud (T2) A ladite frequence
constituant a    20   ris6 par une source (D2) de tension de r6f6rence peu
prbs la fr6quence horizontale tandis que ledit   coupl6e audit
amplificateur differentiel (54), ledit transformateur d'aile de mouette
(T1) reste non      trajet de contre-r6action n6gative maintenant accorde a
ladite fr6quence constituant A peu pres    ledit amplificateur differentiel
3 un Otat 6quilibr6 Ie double de la fr6quence horizontale.
selon ladite tension de rifirence. K..Wd  10. Appareil selon la
revendication 1, caracte-   25  18. Appareil selon la revendication 17,
caract6- ris6 en ce quo ledit second signal (Vf..) corn-      rise en ce
quo ledit moyen de superposition prend un signal oscillant a ladite
frequence hori-   produit l'annulation de la premibre portion de zontale en
phase pour produire une amplitude         tension de signal recurrente A la
frequence hori- presque nulle au haut, au bas et au centre du
zontale de ladite tension de correction d'aile de balayage vertical.
30    mouette lorsque ledit amplificateur diff6rentiel 11. Appareil solon
la revendication 10, caract6-   est audit etat equilibre. rise en co quo
ledit premier signal (V,) corn-       19. Appareil selon la revendication
18, caract6- prond. un signal a peu pres au double de la          rise en
ce quo ladit- secondo tension de signal fr6quence horizontale.
recurrente a la frequence verticale d6s6quilibre 12. Appareil selon la
revendication 1, caract6-   35   ledit amplificateur differentiol pour
d6velopper rise par un moyen pour produire ledit premier        ladite
portion de la premiere tension de signal signal (V,.,) comprenant un
circuit resonnant LC     recurrente a la frequence horizontale de ladite
(24) coupl6 audit onroulement de deviation hori-     tension de correction
d'aile de mouette qui est zontale (LH) et accorde pour produire A pou pres
modulee selon l'amplitude de la seconde tension deux cycles complets
d'oscillation de tension    40   de signal recurrente A la fr6quence
verticale. pendant l'intervalle d'aller horizontal.               20.
Appareil selon la revendication 16 ou 19, 13 Appareil selon la
revendication 12, caract6-    caracterise en ce quo ledit trajet de
contre-reac- rise en ce quo ledit circuit r6sonnant LC (24) subit  dion
nigative comporte un moyen pour appliquer a peu pres un cycle d'oscillation
de tension         ladite tension de correction d'aile de mouette a pendant
l'intervalle de retour horizontal.     45   ladite premiere borne d'entree
(57) dudit amplifi- 14. Appareil selon la revendication 12, caract6-
cateur diff6rentiel et un condensateur (C5) couple rise en ce quo ledit
moyen de correction de          a ladite premiere borne d'entree (57) et A
une distorsion en aile de mouette comporte un modu-      seconds borne
d'entree (58) dudit amplificateur lateur (50) pour divelopper une tension
de sortie    differentiel (54) pour appliquer audit amplificateur qui est
appliquee audit circuit de deviation hori-   50   differentiel un rejet en
mode commun de la zontale (40) et qui est representative de la modu-
premiere portion de tension de signal, r6currente lation dudit premier
signal IV..) per ledit second   a la frequence horizontale, de ladite
tension de signal (V,.).                                        correction
d'aile de mouette. 15. Appareil selon la revendication 14, caracte-     21.
Appareil selon la revendication 1, caracte- 



rise en ce quo ledit second signal (V..&) corn-   ss   rise en ce quo ledit
moyen de correction de prend un signal oscillant A ladite frequence hori-
distorsion en aile de mouette comporte un induc- zontale en phase pour
produire une amplitude         tance (221) coupl6e audit enroulement de
d6via- presque nulle en haut, en bas et au centre du        tion verticale
(L), une capacite r6sonnante (222) balayage vertical.
coupl6e a ladite inductance (221) pour former un 16. Appareil selon la
revendication 14, caract6-   60   circuit r6sonnant (220) accorde a neu
pres sur le rise par des premier (24) et second (80) moyens      double de
la fr6quence horizontale et un commu- g6nerateurs de tension pour produire
lesdits pre-    tateur r6glable (234) couple A ladite inductance mier (Vgc
,) et second (Vm,,,) signaux en tant que   (221) et r6pondant A un signal
de commands de premiere et seconds tensions de signal, respec-
commutateur a la frequence horizontale (238) et tivement, et en ce que
ledit modulateur A por-   6s   audit second signal (85) r6current A la
frequence 15                     I lIIII1j    11111 tIl    29
EP 0185082 B1                      30 verticale pour produire la conduction
dans ledit     27. Appareil selon la revendication 21, caract6- commutateur
(234), pendant l'intervalle de retour  ris6 par un moyen de correction de
distorsion en horizontal de ladite p6riode de deviation horizon-  coussinet
ndrd'sud (100) coupl6 audit enroule- tale, qui varie selon ledit premier
signal r6current  mnent de d6viation verticale (Lj et repondant aux a la
fr6quence verticale.                     5    signaux de contr6le nord-sud
A la fr6quence 22. Appareil selon la revendication 21, caracte-  .",,ri .te
ot horizontale pour moduler ledit cou- ris6 en ce qu'une portion dudit
courant de devia-  rant de d6viation verticale (L) pendant une tion
verticale (i,) s'ecoule. dans ledit circuit r6so-  p6riode de d6viation
horizontale dans l'intervalle nant (120) en relation inverse avec la
conductivite  d'aller de d6viation verticale d'une maniere pro- dudit
commutateur r6glable (134) pendant ledit  to   duisant une correction de
distorsion en coussinet intervalle de retour horizontal.
nord-sud de la la ligne de trame correspondante. 23. Appareil selon la
revendication 22, caract6-   28. Appareil selon la revendication 27,
caracte- rise en ce quo ledit commutateur r6glable (134)    ris6 en ce quo
le second signal recurrent a la comprend un premier 6l6ment de courant
r6gla-      frequence verticale et le signal de contr6le nord- ble (132) ne
fonctionnant qu'a une frequence   s5   sud 3 la frequence verticale sont
tous deux de horizontale et un second 6l6ment de courant        forms
d'onde sensiblement parabolique. r6glable (133) ne fonctionnant qu'a une
fr6quence    29. Appareil selon la revendication 27, caract6- verticale.
ris6 en ce quo ledit moyen de correction de 24. Appareil selon la
revendication 21, caract6-  distorsion en coussinet nord-sud (100) comprend
ris6 en ce quo ledit commutateur r6glable (134)   20   une inductance (121)
couplee audit enroulement prodult une oscillation dudit crcuit resonnant
do deviation verticale (I.), une capacit6 reson- pendant l'intervalle
d'aller horizontal, qui est    nante (122) coupl6eh ladite inductance (121)
pour modul6e selon ledit second signal recurrent A la   formier un circuit
r6sonnant (120) accord6 A peu fr6quence verticale, pour no produire
sensible-     pres sur Ia frequence horizontale et un commuta- nent aucune
oscillation A proximit6 du d6but et   25   tour r6glable (134) coupl6 A
ladite inductance de la fin dudit intervalle d'aller de deviation
(121) et r6pondant auxdits signaux de correction verticale.
nord-sud A la fr6quence verticale et horizontale 25. Appareil selon la
revendication 24, caract6-  pour produire une conduction dans ledit commu-
ris6 en ce qu'une portin dudit courant do devia-   tateur, pendant
l'intervalle de retour horizontal de tion verticale (ij s&'coule dans ledit
circuit rison-   30   ladite periode de d6viation horizontale, qui varie
nant en relation inverse avsc la conductivit6 dudit  selon ledit signal de
correction nord-sud A la commutateur rhglable (134) pendant ledit inter-
ir6quence verticale. valle de retour horontal.
30. Appareil selon la oevendication 29, caract6- -    26. Appareil selon Ia
rsvehdlclon 24, caract6-  rise en co quo Is second signal r6current a la
ris6 en co quo ledit second signal r6current a la   3s   fr6quence
verticale et le signal de controle nord- 1frequence horizontale est de
forms sensiblement    sud a la fr6quence verticale sont tous deux de
parabolique.                                       forms d'onde
sensiblement parabolique. 40 45 50 .. 55 60 65 16    


