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rected for pincushion distortion, as illustrated in FIGURE 2. The size of
the humps varies in accor- This invention relates to circuit arrangements
dance with the type of the CRT used. In one for providing electromagnetic
deflection of a cath-  example of a CRT, the size of the humps is at a de
ray tube beam to develop a scanning raster   5   maximum at an intermediate
zone between the with reduced distortion occurring in the develop-  center
of the screen and the top or between the ment of the raster.
center of the screen and the bottom. The origin of In a television
apparatus having means for     gullwing distortion is the difference
between the electromagnetically deflecting an electron beam in  beam
scanning radius of curvature and the tube a cathode ray tube (CRT), a
deflection yoke is  io  faceplate radius of curvature. New, flatter
faceplate positioned about a neck of the CRT. Circuit means  picture tubes
having aspherical faceplate curva- cause cyclically varying currents to
flow in deflec-  tures require correction of such gullwing distortion. tion
windings of the yoke. A varying electromag-      A tube of the type having
a complex curvature netic field, which is thereby generated, deflects the
faceplate is described in the following four UK electron beam and forms a
raster on a target of the   15  patent applications. cathode ray tube. In
general, the raster which is    1. GB-A-2136200, published  12 September
formed is desirably rectangular shaped. However,     1984, in the name of
F.R. Ragland, Jr. and various types of electron beam scanning distortions
entitled, CATHODE-RAY TUBE HAVING AN IM- can occur and cause the generated
raster configu-    PROVED SHADOW MASK CONTOUR. ration to deviate from the
desired rectangle.  20    2. GB-A-2136198, published  12 September One
well-known form of raster distortion with     1984, in the name of F.R.
Ragland, Jr. and which the present invention is concerned is so-
entitled, CATHODE-RAY  TUBE  HAVING  A called "pincushion" distortion, and,
particularly, the  FACEPLATE PANEL WITH A SUBSTANTIALLY "top and bottom"
aspect of such distortion. This     PLANAR PERIPHERY. type of distortion is
characterized by a central  25  3. GB-A-2136199, published  12 September
bowing of the raster scanning lines, the character   1984, in the names of
R.J. D'Amato et al., and of the bowing varying from a maximum downward
entitled, CATHODE-RAY TUBE HAVING A NOV- bowing at the raster top through a
minimum near      EL FACEPLATE CONTOUR. the raster middle to a maximum
upward bowing at      4. GB-A-2147142, published 1 May 1985, in the the
raster bottom. The bowing is approximately  30   names of R.J. D'Amato et
al., and entitled, hyperbolically or parabolically shaped. FIGURE 1
CATHODE-RAY TUBE HAVING A FACEPLATE illustrates the effect of pincushion
distortion, when  PANEL  WITH  AN  APPARENTLY  PLANAR left uncorrected, on
a crosshatch pattern. This dis-  SCREEN PERIPHERY. tortion results from the
physical geometry of the     In one form of flatter faceplate picture tube,
as deflection system as determined by such factors  35  typified by the RCA
110 COTY-SP, square-planar, as the size and configuration of the target
area and  27V, color television picture tube, A68ACC1 OX, the the relative
position of an electron beam deflection  formula for the tube faceplate
sagittal height, z, in center with respect to the target.
millimeters, with reference to the center of the A well known solution to
the top-bottom pin-   faceplate is given by: cushion distortion problem is
to modulate the verti-  40 cal scanning current with a horizontal rate fH
cor-  Z=[err] rection current. Thus, during the scanning of a   [err]
horizontal scan line at the top of the screen of the CRT, for example, the
horizontal rate correction   where X and Y are the distance coordinates, in
current causes a varying change in the vertical  45   millimeters, from the
faceplate center along the scanning current. The varying change is such
that  major and minor axes, respectively, and where: at the center of such
horizontal line, the vertical  [err] = -0.236424229 x[err] scanning current
is larger than at the edges. Thus,  [err] = -0.363538575 x [err] the
vertical deflection at the center portion of such  [err] = -0.422441063 x
[err] horizontal scan line is greater than at the edge   so  [err] =
-0.213537355 x [err] portions of the horizontal scan line. Consequently,
[err] = +0.883912220 x [err] the bow-shaped horizontal scan line is
modified to  [err] = -0.100020398 x [err] appear closer to a horizontal
straight line.       [err] = + 0.117915353 x [err] Another form of raster
distortion with which the  [er] = +0.527722295 x [err] present invention
is concerned  is so-called   as    The picture tube faceplate defined by
this for- "gullwing" distortion. This type of distortion is char-  mula has
a relatively shallow curvature near the acterized by a multiple bowing or
humps of raster  center of the faceplate, which increases near the scanning
lines that are already substantially cor-  edges along paths parallel to
both the major and 2   
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tube. The overall result is a     in the current path of said vertical
scanning current faceplate of relatively flat appearance and with    for
developing in each of said first and second planar edges, namely, with
points along the top,     output windings a corresponding current in accor-
bottom, right and left edges located substantially in  dance with said
horizontal scanning current having -a common plane.
5   an amplitude that varies in accordance with said The gullwing
distortion occurs because of the    vertical scanning current; a first
tuned circuit that is geometry of the faceplate of the CRT. When a flat
tuned to a harmonic of the horizontal scanning face CRT is used, gullwing
distortion is noticeable.  frequency and that is responsive to said corre-
In flat face picture tubes, the face of the tube is flat  sponding current
in said first output winding for near the center and has an increasing
radius of  10  producing a first modulating current at the fre- curvature
near the edges. Multiple radiuses of cur-  quency of said harmonic; and
means for develop- vatures cause the corresponding humps that char-    ing
from said first modulating current at said har- acterize the gullwing
distortion.                    monic of the horizontal scanning frequency a
verti- There is disclosed in Philips Application Note   cal scanning
current modulating voltage. 1972, page 162, Electronic Components and Ma-
15       In accordance with a preferred embodiment of terials Division; L.
Valkenstijn: "110 " Colour Televi-  the invention, a gullwing distortion
correction cur- sion - Phase 2, passive north-south raster correc-  rent at
a frequency that is an harmonic of the ton", a cathode-ray tube scanning
system in which    horizontal frequency fH, is used for modulating the a
horizontal scanning current and a vertical scan-  vertical scanning current
during each horizontal ning current are provided, with raster distortion
20  scan line time. The gullwing distortion may be correction means being
arranged to modulate the      corrected by modulating the vertical
deflection cur- vertical scanning current with a component having    rent
by  an  appropriate  gullwing  correction a frequency equal to the
horizontal scanning fre-   waveform, so as to straighten the horizontal
scan quency for reducing pincushion distortion, and a     lines that would
otherwise have had multiple component having a frequency equal to the
second   26   humps. In one example, the harmonic that is used harmonic of
the horizontal scanning frequency for   is the second harmonic. A
nonlinear, saturable re- reducing "moustache" distortion.
actor is used for introducing the appropriately mod- An equivalent
arrangement is disclosed in        ulated harmonic of the horizontal
frequency compo- Telefilnken Sprecher, No. 68, February 1976,         nent
into the vertical scanning current paths to pages 3-32;
"Total-Modulbauweise fOr bewahrte  30  correct gullwing distortion. This
nonlinear reactor Technik: Farbfernsehchassis 712".                    may
then advantageously provide the additional The problem with such
arrangements is that       function of top-bottom pincushion correction.
the control of the desired corrections is not suffi-    In carrying out the
invention, the reactor may ciently accurate.
comprise , for example, a two-window three-leg With a view to providing
more control over  35  core, with an output winding wound on the center
raster correction, the present invention provides a  core leg, and with
respective halves of an input cathode ray tube scanning system including a
de-    winding wound on respective different outside core flection yoke
having respective horizontal and verti-  legs. The input winding halves are
energized by Cal deflection windings, a source of horizontal scan-  the
same horizontal scanning current but due to ning current, a source of
vertical scanning current,  40  their respective poling they tend to drive
horizontal and means for coupling said yoke to said first and   rate flux
through the center core leg in mutually second sources in such manner that
said horizontal   opposing directions. Thus when their respective scanning
current is caused to traverse said hori-    flux contributions are matched
in amplitude there is zontal deflection winding and said vertical scanning
complete cancellation of flux variations at the hori- current is caused to
traverse said vertical deflection   45  zontal frequency or its harmonic,
in the center core winding, and a raster distortion correction appara-
leg, with the result that no energy at the horizontal tus for modulating
the vertical scanning currents   frequency or its harmonics is transferred
to the with components having frequencies of the horizon-   output winding.
However, should their respective tal scanning frequency and a harmonic
there-        flux contributions differ, cancellation in the central
of,characterized by: a body of ferromagnetic ma-  50  core leg will not be
complete, with the result that terial arranged in a magnetic circuit
configuration  there is effective flux linkage between the output having
first and second outside body segments       winding and one of the input
winding halves. Thus, and a center segment; first and second series
variations at the horizontal frequency or its har- coupled primary windings
positioned respectively     monics will be transferred to the output
winding about said first and second outside body segments  55  circuit by
simple transformer action, the amplitude and coupled in the current path of
said horizontal   of the transferred variations depending upon the scanning
current; first and second, output windings  degree of difference in flux
contributions, and the positioned about said center segment, and coupled
polarity depending upon which flux contribution is 3  
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acceptable  pincushion  correction. Similarly, it Dynamic control of the
relative horizontal and  should be recognized that the amplitude and
harmonic flux contributions is afforded by the verti-  waveshape of the
variations at the harmonic, intro- cal scanning current itself, which flows
through the  duced by the first resonant circuit, only approxi- tput
winding on the center core leg. During a first   5   mate the ideal
amplitude and waveshape that is portion of the vertical scan cycle, when
vertical  required for providing gullwing distortion correction. scanning
current is in a first direction, it includes a  In accordance with an
aspect of the invention, flux that, in one embodiment:(1) opposes a bias
a source of vertical scanning current is coupled to flux in a core segment
linking the center leg to one  a vertical deflection winding and to a
control wind- outside leg (thereby increasing the permeability of  10  ing
of a nonlinear reactor device. A source of this core segment); and (2) adds
to a bias flux in a  horizontal scanning current is coupled to a horizon-
core segment linking the central leg to the other  tal deflection winding
and to an input winding of the outside leg, thereby lowering the
permeability of  nonlinear reactor device. The nonlinear reactor de- this
core segment. The reverse is true during a    vice includes an output
winding. A voltage is pro- succeeding portion of the vertical scan cycle
when   15  duced at the output winding from the horizontal the scanning
current reverses direction.           scanning current at the input
winding. Such voltage Thus, variations of one polarity at the horizontal
at the output winding is in an amplitude or phase frequency or its harmonic
are transferred to the   that is in accordance with the vertical scanning
output winding from one input winding segment      current. A current that
substantially contains a har- with maximum amplitude at a first peak of
vertical  20   monic of the horizontal scanning frequency is pro- scanning
current. Maximum amplitude transfer of    duced from the voltage at the
output winding. The opposite polarity variation at the horizontal frequen-
vertical scanning current traversing the vertical de- cy or its harmonics,
from the other input winding  flection winding is modulated in accordance
with segment, occurs at the succeeding opposite direc-  the current that
substantially contains the harmonic tion peak of vertical scanning current.
A polarity  26  of the horizontal scanning frequency. crossover occurs
intermediate these peaks. A           In the Drawing: steady decrease in
amplitude of the first polarity    FIGURE 1 illustrates pincushion
distortion of a transfer occurs during approach of the crossover
raster; from the first peak, and a steady increase in am-     FIGURE 2
illustrates gullwing distortion of a ras- plitude of the opposite polarity
transfer occurs sub-  30    ter; sequent to the crossover.
FIGURE 3 illustrates a gullwing and top-bottom The modulated component at
the horizontal         pincushion distortion correction circuit, embody-
frequency or its harmonic, thus transferred to the    ing an aspect of the
invention; output winding, is of the form appropriate for top    FIGURE 4
illustrates a nonlinear reactor device and bottom pincushion correction or
gullwing cor-  35    that is used in the circuit of FIGURE 3; rection,
respectively. This modulated component is    FIGURE 5a illustrates the
waveform of a second then coupled to the vertical deflection winding. This
harmonic of the horizontal scanning current that modulated component is
provided for resonating a      is used for modulating the vertical rate
scanning First resonant circuit that includes the output wind-   current
for correcting gullwing distortion; ing. In an embodiment of the invention,
the first  4o  FIGURE 5b illustrates a horizontal retrace volt- resonant
circuit is tuned to a harmonic of the        age that is produced
simultaneously with the fundamental horizontal frequency.
waveform of FIGURE 5a; Advantageously, a second resonant circuit may
FIGURE 6 illustrates the waveform of a pincush- be tuned to the horizontal
scanning frequency to     ion and gullwing correction voltage, applied to
provide top and bottom pincushion distortion cor-  45  vertical deflection
to winding of FIGURE 3, that rection. With the first resonant circuit tuned
to the  causes the modulation of the vertical scanning harmonic, a readily
attainable level of control wind-  current during an entire vertical
scanning inter- ing voltage will develop sufficient voltage at the    val;
horizontal frequency and its harmonic from the        FIGURE 7 illustrates
the waveform of the voltage second and first resonant circuits,
respectively, to  50  of FIGURE 6 during a single horizontal scanning add
the requisite horizontal frequency current com-   period; and ponent and
harmonic current component, respec-        FIGURE 8 illustrates a second
embodiment of a tively, to the vertical scanning current in the vertical
guliwing and a top-bottom pincushion correction deflection winding.
circuit in accordance with an aspect of the in- The horizontal frequency
variations introduced  55  vention, that includes first and second resonant
by the second resonant circuit will be essentially    circuits tuned to fH
and 2fH, respectively, that are sinusoidal in shape. Such a shape
sufficiently ap-    mutually coupled by a transformer action. proximates
the ideal waveshape to produce an 4 
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deflection circuit 200, illustrated  fundamental frequency [err] current at
a harmonic or in FIGURE 3, a filtered DC voltage [err] from a power
multiple, in this case 2fH, of the fundamental fre- supply 45 is developed
at a terminal 48. Voltage [err]  quency [err] is coupled through a primary
winding 53a of a           A vertical deflection output stage 57 that gen-
horizontal output or flyback transformer 53 to a   5   erates a vertical
rate driving voltage Vv is coupled terminal 90 of a horizontal deflection
generator 88.  to a terminal 82 of a vertical winding [err] A distor- A
horizontal deflection winding [err] is coupled to  tion correction voltage
generating circuit 84 is horizontal deflection generator 86. Generator 86
coupled between a terminal 81a that is coupled to comprises the series
arrangement of a linearity     the other end terminal of deflection winding
[err] and inductor 83, a trace capacitor 62, series coupled   io   a
terminal 81b. Terminal 81b is coupled to ground primary windings W3 and W4
of a nonlinear trans-    through a current sampling resistor 59 in series
former T1, a dynamic [err] correction circuit 150      with a coupling
capacitor 58. Distortion correction and a parallel arrangement of a retrace
capacitor    voltage generating circuit 84 develops voltage [err] 80 and a
trace switch 87. Switch 87 comprises the    between terminals 81a and 81b
that modulates parallel arrangement of a horizontal output transis-  15
vertical current iv through deflection winding [err] A tor 88 and a damper
diode 89. Deflection generator   capacitor 64 is connected between
terminals 81a 86 is capable of generating scanning current [err]  in  and
81b. deflection winding [err] each horizontal defletion cy-     FIGURE 6
illustrates the waveform of voltage cle. A conventional synchronized
horizontal oscilla-  [err] at terminal 81a of FIGURE 3 that is repre- tor
and driver circuit 85 provides switching control  20  sentative of
correction voltage VDIc across capacitor signals to the control base
electrode of horizontal  64. Voltage [err] has an amplitude that varies at
the output transistor 88 to turn on the transistor during  vertical rate.
FIGURE 7 illustrates the waveform of the horizontal trace interval and to
turn off the   voltage [err] of FIGURE 3 in an expanded scale. transistor
for initiating the horizontal retrace inter-  Note the [err] rate component
included in voltage val. A high voltage winding 53b of flyback trans-  25
[err] as Illustrated by undulating waveform 120 of former 53 is coupled to
a conventional high voltage  FIGURE 7. circuit 63 for developing an ultor
accelerating po-     Voltage [err] of FIGURE 3 modulates vertical tential
for beam current.                            scanning current [err] and
therefore varies the vertical Dynamic "S" correction circuit 150 includes
an   position of the electron beam in the CRT, that is inductance [err]
coupled in parallel with a capacitor   30   not shown in the figures.
Voltage [err] compensates [err] Inductance Liso has an intermediate tap
that  for the the humps of the gullwing distortion shown is coupled to
conduct deflection current [err]  Circuit  in FIGURE 2. by modulating the
vertical deflection 150 interposes a voltage waveform in series with
current with a harmonic of the horizontal rate fre- deflection winding
[err] that includes, together with  quency so as to cause vertical
deviation that is the normal linearity waveform, a second harmonic  36
opposite in direction to that of the humps. Thus, of the horizontal
frequency for reducing residual   the gullwing distortion is corrected by
introducing "S" errors that are associated with a flat face CRT.  vertical
deflection current that follows the distortion In operation, trace switch
87 Is conductive dur-  and, thereby, "straightens" the horizontal scan ing
the trace interval. When trace switch 87 is       lines. conductive, it
isolates transformer 53 from deflec-  40  Distortion correction voltage
generating circuit tion winding Ly. An upramping primary current [err] in
84 includes transformer [err] that is, illustratively, a primary winding
53a increases the energy stored in  saturable-core transformer having
output windings flyback transformer 53 during the trace interval.    W1 and
W2 coupled in series. Distortion correction This stored energy replenishes
losses in deflection  voltage generating circuit 84 Includes a series reso-
generator 86 and energizes high voltage circuit 63   45   nant circuit
[err] that is tuned to the horizontal fre- during the retrace interval,
when switch 87 is non-  quency fH. The output or secondary winding W2 of
conductive. Deflection generator 86 forms with      transformer T1, between
terminals 12 and 15, en- transformer 53 and retrace capacitor 80 a retrace
ergizes capacitor 64 between terminals 81a and resonant circuit. The energy
stored in transformer   81b and an inductor L4 between terminals 12 and 53
and deflection winding Ly, at the end of the   so   81b. Capacitor 64,
inductor L4 and winding W2 trace interval, is transferred into retrace
capacitor  form series resonant circuit [err] As explained later 80 to
produce a retrace voltage VR across capaci-    on, a horizontal rate fH
current it that flows in tor 80 during the retrace interval. Horizontal
deflec-  inductor L4 and capacitor 64 generates the hori- tion generator 86
generates horizontal rate deflec-  zontal rate fH component of voltage
[err] of circuit tion current [err] in each of windings W3 and W4 of  55
84 that corrects pincushion distortion. transformer T1 that are series
coupled with deflec-     In accordance with an aspect of the invention,
tion winding Ly. It should be understood that deflec-  distortion voltage
generating circuit 84 also in- tion current iy includes, in addition to
current at the  cludes a resonant circuit 842f, that is tuned to, 
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illustratively, the second harmonic 2fH of the fun-  magnetic circuits
including legs TCB and TCA re- damental frequency fH of scanning current
[err] Reso-  spectively. Because of this magnetic differential, nant
circuit [err] includes windings [err] and W2 of   flux [err] and flux [err]
are no longer equal at center transformer T1 coupled in series between end
ter-  leg TCC. Consequently, a voltage Vw2 and a volt- inals 16 and 12 that
energize a series arrange-   5   age [err] are induced across windings
[err], ment of a gullwing distortion correcting tuning in-  respectively.
Each of voltages [err] is, in ductor L3, a capacitor [err] and the
inductive imped-  this case, illustratively, directly related to the value
ance of that part of inductor L4 between a terminal  of flux [err] less
flux [err] L4C of inductor L4 and terminal 12 of transformer     In
contrast, at the extreme bottom of the raster, T1. Thus, inductor L3,
inductor L4, windings W1   10    when vertical deflection current iv of
FIGURE 3 is at and W2 and capacitor C4 form series resonant       its
maximum negative value, the induced voltage circuit 842f. As explained
later on, a current [err] that  [err] are proportional to the value of flux
flows in inductor L3 and capacitor C4, provides the  [err] less flux [err]
Thus each of induced voltages second harmonic rate component of voltage
[err] of  [err] is of the opposite phase at the bottom circuit 84 that
corrects gullwing distortion. It should  15  of the raster relative to its
respective phase at the be understood that inductor L4 combines currents
top. [err] and if at the harmonic 2fH and fundamental         At points
between these extremes, the differ- frequency fH, respectively, for
generating the re-  ence between flux [err] and flux [err] is directly
spective components of gullwing and pincushion     dependent on the
magnitude and phase of flux [err] , correction voltage [err]
20  that is caused by vertical deflection current iv. Saturable transformer
T1 of FIGURE 3 is illus-  Therefore, a decreasing correction is achieved
to- trated in FIGURE 4. Similar numbers and symbols     ward the center of
the raster. A reversal of phase of in FIGURES 3 and 4 indicate similar
items or       correction is achieved near the center, and an functions.
Output windings W1 and W2 are wound     Increasing correction is achieved
toward the bottom on center segment or leg TCC of a core TC.  25  of the
raster. Primary windings W3 and W4 are wound on the            It should be
understood that magnet 40 is not outside segments or legs TCB and TCA,
respec-      essential for creating the nonlinearity of the flux in tively,
of core TC. A permanent magnet 40 intro-   core TC. Such nonlinearity or
differential may be duces a bias magnetic flux [err] in the direction
obtained by a judicious selection of core material shown in FIGURE 4.
Substantially all of the vertical  30  for core TC. deflection current iv
of FIGURE 3 flows through        Voltage Vw2 of FIGURE 3 produces
horizontal terminal 15, at the junction of windings W1 and    rate current
if in resonant circuit [err] Current [err] W2, to produce a flux [err]
which divides, as fluxes  produces a corresponding horizontal rate compo-
[err] and [err] into the magnetic circuits through legs  nent of voltage
[err] across capacitor 64. The phase TCA and TCB respectively and which is
related in  35  of the horizontal rate component and that of the magnitude
and polarity to vertical deflection current  harmonic component of voltage
VDIC is controlled [err] of FIGURE 3. Horizontal scanning current [err] in
by phase adjusting inductor L4 to provide, for ex- windings W3 and W4 of
FIGURE 3 produces a flux     ample, maximum amplitude of the horizontal
rate [err] and a flux [err] respectively. Flux [err] is op-  modulation at
the center of each line scan for posed to flux [err] in center leg TCC
because of the   4o  properly phased N-S correction. way windings W3 and W4
of FIGURE 3 are coup-          In carrying out an aspect of the invention,
the led to conduct current [err]                         sum voltage of
voltages [err], between When vertical deflection current [err], is zero, as
it  terminals 12 and 16 of transformer T1 of FIGURE is when the electron
beam is at the center of the  3, produces current [err] in resonant circuit
842f that raster, the flux in each of the outer legs TCB and   45  is
predominantly at the second harmonic of the TCA of core TC is balanced and
flux [err] = flux     fundamental horizontal frequency. FIGURE 5a illus-
[err] Therefore, there will be no induced voltage in  trates the waveform
of current [err] of FIGURE 3. windings W1 and W2.
FIGURE 5b illustrates the simultaneous retrace At one extreme, for example,
when the beam is   waveform of voltage VR across retrace capacitor at the
top of the raster and vertical deflection   50  80. current [err] is at its
maximum positive value, flux [err]  Filtering action by capacitor C4 and
inductor L3 is, illustratively, polarized to add to flux [err] in core
produces current [err] that has a substantial cosine TC and flux [err] to
subtract from flux [err]  The      waveform as illustrated in FIGURE 5a.
The am- permeability of core TC may be illustratively char-  plitude of
current [err]  varies at a vertical rate, as in acterized by an S-shaped
curve of permeability  55  FIGURE 6, in accordance with the vertical rate
versus flux that is typical for ferromagnetic ma-  amplitude variations of
current [err]  in winding W2. terial. Thus, flux [err] tends to decrease
and flux [err]  Current [err] reverses its phase at the center of 



to increase the premeability of core TC in the     vertical trace. This
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12 [err]  provides to an approximate degree, the level of    primary
windings positioned respectively about gullwing correction vertical
displacement, since       said first (TCA) and second (TCB) outside such
gullwing distortion varies in magnitude in a      body segments and coupled
in the current vertical manner, as illustrated in FIGURE 2.           path
of said horizontal scanning current [err] Alignment of distortion
correction voltage gen-   5    first (Wl) and second (W2) output win-
orating circuit 84 is done, illustratively, by adjusting  dings positioned
about said center segment inductor L4 to obtain maximum amplitude of volt-
(TCC), and coupled in the current path of said age [err]  adjusting
inductor L3 for obtaining maxi-    vertical scanning current (iv) for
developing in mum current [err]  readjusting inductor L4 for obtain-   each
of said first and second output windings a ing symmetrical right and left
distortion correction   10  corresponding current in accordance with said
on the CRT screen, and then adjusting resistor 61      horizontal scanning
current [err] having an am- for obtaining straight lines at the top and
bottom of  plitude that varies in accordance with said ver- the CRT screen.
tical scanning current (iv); FIGURE 8 illustrates another embodiment of
a first tuned circuit (L3,C4) that is tuned to the invention. Similar
numbers and symbols in FIG-   15   a harmonic of the horizontal scanning
frequen- URES 3 and 8 indicate similar items or functions.      cy and that
is responsive to said correspond- The circuit of FIGURE 8 is similar to
that of FIG-     ing current in said first output winding (Wl) for URE 3
but with the difference that is noted below.     producing a first
modulating current [err] at the In the circuit of FIGURE 8 resonant circuit
[err] is   frequency of said harmonic; and coupled to capacitor 64 by
transformer action of a   20   means (64) for developing from said first
transformer L4' which also provides, like inductor     modulating current
[err] at said harmonic of the L4 in FIGURE 3, the inductive components of
reso-      horizontal scanning frequency a vertical scan- nant circuits
[err]. Unlike the circuit of       ning current modulating voltage [err]
FIGURE 3, the resonant circuit [err] of FIGURE 8 is not conductively or
D.C. coupled to capacitor 64.  25  2. The raster distortion correction
apparatus as Transformer T1 windings W1 and W2 of FIG-           recited in
claim 1, characterized in that said URE 4 have a combined resistance of 3.3
ohms           first primary winding (W4) induces in said cen- between
terminals 12 and 16. Each of windings W3       ter segment (TCC) oppositely
poled flux, rela- and W4 has 0.08 ohm resistance. The inductance,
tive to the flux that is induced by said second at 15750 Hz, between
terminals 12 and 16 is 320   30   primary winding (W3). microHenry. The
inductance between terminals 14 and 17, when terminals 13 and 11 are
shorted, is   3. The raster distortion correction apparatus as 26
microHenry. The core material of core TC is         recited in claim 1,
characterized by a second H3TEi25 made by TDK Co., Japan.
tuned circuit (L4,64) that is tuned to the hori- 35      zontal scanning
frequency and that is respon- Claims
sive to said corresponding current in said sec- ond output winding (W2) for
producing a sec- 1. A cathode ray tube scanning system including        ond
modulating current [err] at the horizontal a deflection yoke having
respective horizontal     frequency having an amplitude that varies at (Ly)
and vertical [err] deflection windings, a   4o  the vertical scanning
frequency, and wherein source (200) of horizontal scanning current [err]
said vertical scanning current modulating volt- a source (57) of vertical
scanning current [err]   age developing means (64) develops said ver- and
means for coupling said yoke to said first     tcal scanning  current
modulating  voltage and second sources in such manner that said
[err] in accordance with said second modulat- horizontal scanning current
is caused to tra-  4s  ing current [err] verse said horizontal deflection
winding and said vertical scanning current is caused to tra-  4. The
apparatus as recited in claim 3 character- verse said vertical deflection
winding, and a      ized, in that said second modulating current [err]
raster distortion correction apparatus for modu-   is coupled to said
vertical scanning current lating the vertical scanning currents with com-
5o  modulating voltage developing means (64) by ponents having frequencies
of the horizontal       only magnetic coupling. scanning frequency and a
harmonic thereof, said apparatus being characterized by:
Patentansprilche a body (TC) of ferromagnetic material ar- ranged in a
magnetic circuit configuration hav-  55  1.
Kathodenstrahlrohren-Abtastsystem  mit einem ing first (TCA) and second
(TCB) outside body      Ablenkioch,  weiches  Horizontal-(Ly)  bzw.
segments and a center segment (TCC);                Vertikal-(LJ)
Ablenkwicklungen, eine Quelle 



first (W4) and second (W3) series coupled      (200) von
Horizontal-Abtaststrom  (iy), elne 7    11                 EP 0 201 336 B1
12 [err] provides to an approximate degree, the level of     primary
windings positioned respectively about gullwing correction vertical
displacement, since        said first (TCA) and second (TCB) outside such
gullwing distortion varies in magnitude in a       body segments and
coupled in the current vertical manner, as illustrated in FIGURE 2.
path of said horizontal scanning current [err] Alignment of distortion
correction voltage gen-   5     first (W1) and second (W2) output win-
erating circuit 84 is done, illustratively, by adjusting  dings positioned
about said center segment inductor L4 to obtain maximum amplitude of volt-
(TCC), and coupled in the current path of said age [err] adjusting inductor
[err] for obtaining maxi-     vertical scanning current (iv) for developing
in mum current [err] readjusting inductor L4 for obtain-    each of said
first and second output windings a ing symmetrical right and left
distortion correction   10  corresponding current in accordance with said
on the CRT screen, and then adjusting resistor 61       horizontal scanning
current [err] having an am- for obtaining straight lines at the top and
bottom of   plitude that varies in accordance with said ver- the CRT
screen.                                         tical scanning current
(iv); FIGURE 8 illustrates another embodiment of              a first tuned
circuit (L3,C4) that is tuned to the invention. Similar numbers and symbols
in FIG-   15  a harmonic of the horizontal scanning frequen- URES 3 and 8
indicate similar items or functions.       cy and that is responsive to
said correspond- The circuit of FIGURE 8 is similar to that of FIG-
ing current in said first output winding (W1) for URE 3 but with the
difference that is noted below.      producing a first modulating current
[err] at the In the circuit of FIGURE 8 resonant circuit [err] is
frequency of said harmonic; and ) coupled to capacitor 64 by transformer
action of a   20     means (64) for developing from said first transformer
L4' which also provides, like inductor      modulating current [err] at
said harmonic of the L4 in FIGURE 3, the inductive components of reso-
horizontal scanning frequency a vertical scan- nant circuits [err]. Unlike
the circuit of       ning current modulating voltage [err] FIGURE 3, the
resonant circuit [err] of FIGURE 8 is not conductively or D.C. coupled to
capacitor 64.  25  2. The raster distortion correction apparatus as
Transformer T1 windings W1 and W2 of FIG-           recited in claim 1,
characterized in that said URE 4 have a combined resistance of 3.3 ohms
first primary winding (W4) induces in said cen- between terminals 12 and
16. Each of windings W3        ter segment (TCC) oppositely poled flux,
rela- and W4 has 0.08 ohm resistance. The inductance,         tive to the
flux that is induced by said second at 15750 Hz, between terminals 12 and
16 is 320   30    primary winding (W3). microHenry. The inductance between
terminals 14 and 17, when terminals 13 and 11 are shorted, is    3. The
raster distortion correction apparatus as 26 microHenry. The core material
of core TC is          recited in claim 1, characterized by a second
H3TEi25 made by TDK Co., Japan.                         tuned circuit
(L4,64) that is tuned to the hori- 35      zontal scanning frequency and
that is respon- Claims
sive to said corresponding current in said sec- ond output winding (W2) for
producing a sec- 1. A cathode ray tube scanning system including
ond modulating current [err] at the horizontal a deflection yoke having
respective horizontal      frequency having an amplitude that varies at
[err] and vertical (Lv) deflection windings, a   40  the vertical scanning
frequency, and wherein source (200) of horizontal scanning current [err]
said vertical scanning current modulating volt- a source (57) of vertical
scanning current (iv),    age developing means (64) develops said ver- and
means for coupling said yoke to said first      tical scanning  current
modulating  voltage and second sources in such manner that said
[err] in accordance with said second modulat- horizontal scanning current
is caused to tra-  45   ing current [err] verse said horizontal deflection
winding and said vertical scanning current is caused to tra-  4. The
apparatus as recited in claim 3 character- verse said vertical deflection
winding, and a       ized, in that said second modulating current (i,)
raster distortion correction apparatus for modu-    is coupled to said
vertical scanning current lating the vertical scanning currents with com-
so  modulating voltage developing means (64) by ponents having frequencies
of the horizontal        only magnetic coupling. scanning frequency and a
harmonic thereof, said apparatus being characterized by:
PatentansprUche a body (TC) of ferromagnetic material ar- ranged in a
magnetic circuit configuration hav-  55  1.
Kathodenstrahlrohren-Abtastsystem  mit einem ing first (TCA) and second
(TCB) outside body       AblenkJoch,  welches  Horizontal-(Ly)  bzw. 



segments and a center segment (TCC);                Vertikal-(L,)
Ablenkwicklungen, elne  Quelle first (W4) and second (W3) series coupled
(200) von  Horizontal-Abtaststrom  (iy), eine 7    13                EP 0
201 336 B1                    14 Quelle (57) von Vertikal-Abtaststrom (iQ)
und  3. Rasterverzerrimgs-Korrektureinrichtung   nach Mittel aufweist zum
Koppein des Joches mit         Anspruch 1, den ersten und zweiten Quellen
so, daB der         gekennzeichnet durch Horizontal-Abtaststrom  die
Horizontal-Ablenk-    einen zweiten abgestimmten Kreis (14, 64), der
wicklung durchflieBt und der Vertikal-Abtast-   s  auf die
Horizontal-Abtastfrequenz abgestimmt strom die Vertikal-Ablenkwicklung
durchflieBt,    lst und der abhangig ist von dem korrespon- und mit einer
Rasterverzerrungs-Korrekturein-      dierenden Strom in der zweiten
Ausgangswick- richtung zum Modulieren der Vertikal-Abtast-      lung (W2),
zum Erzeugen eines zweiten Modu- strome mit Komponenten, die Frequenzen der
lationsstromes (if) mit der Horizontalfrequenz, Horizontal-Abtastfrequenz
und einer Harmoni-  tO   der eine Amplitude aufweist, die mit der schen
davon aufweisen, welche Einrichtung          Vertikal-Abtastfrequenz
variiert, und wobei die gekennzoichnet ist durch:
Mittel (64) zum  Bilden der Vertikalabtast- - einen Rumpf (TC) aus
ferromagnoti-            Strommodulations-Spannung            die schem
Werkstoff,  der  in  einer
Vertikalabtast-Strommodulations-Spannung Magnetkreis-Konfiguration
angeordnet ist  15  (VoIc) in Obereinstimmung mit dem zweiten mit erstem
(TCA) und zweitem (TCB)           Modulationsstrom (if) bilden.
RumpfauBen-Segment und einem Mitten- segment (TCC);
4. Einrichtung nach Anspruch 3, - erste (W4) und zweite (W3) - in Reihe
dadurch gekennzeichnot, gekoppelte - Primarwicklung, die um das  20   daB
der zweite Modulationsstrom (if) zu den erste  (TCA)  bzw.  zweite  (TCB)
Mitteln (64) zum  Bilden der Vertikalabtast- RumpfauBen-Segement angeordnet
und            Strommodulations-Spannung nur durch Ma- in den Strompfad des
Horizontal-Abtast-       gnetkopplung gekoppelt wird. stromes (iy)
gekoppelt sind; - erste (WI) und zweite (W2) Ausgangs-  25   Revendlcatlons
wicklung, die um das Mittensegment (TCC) angeordnet sind und in den
1. Systhme de balayage d'un tube a rayons ca- Strompfad des
Vertikal-Abtaststromes (iv)    thodiques incluant un collier de deviation
com- gekoppelt sind, zum Bilden eines korre-       portant des enroulements
respectifs de d6via- spondierenden Stromes in jeder der er-  30   tion
horizontale (Ly) et verticale (Lv), une sour- sten und zweiten
Ausgangswicklung in          ce (200) de courant de balayage horizontal
(iy), Obereinstimmung mit dem Horizontal-Ab-        une source (57) de
courant de balayage verti- tastrom (i.) mit einer Amplitude, die in
cal (iv) et un moyen pour coupler ledit collier Obereinstimmung mit dem
Vertikal-Ab-          auxdites premibre et seconde sources d'une taststrom
(iQ) variiert;             35       manibre telle que ledit courant de
balayage - einen ersten abgestimmten Kreis (13,          horizontal est
entraind I traverser ledit enroule- C4), der abgestimmt ist auf eine Harmo-
ment de d~viatlon horizontale et ledit courant nische der
Horizontal-Abtastfrequenz und      de balayage vertical est entrain4 a
traverser der abh~ngig ist von dem korrespondie-       ledit enroulement de
ddviation verticale et un renden Strom in der ersten Ausgangs-  40
dispositif de correction de la distorsion d'ima- wicklung (Wi), zum
Erzeugen eines or-         ge pour moduler les courants de balayage sten
Modulationsstromes (i2f) mit der         vertical avec des composantes
ayant des fr6- Frequenz der Harmonischen;                    quences de la
fr6quence de balayage horizon- - Mittel (64) zum Bilden - aus dem ersten
tal et un harmonique de celle-ci, ledit dispositif Modulationsstrom (12f)
mit der Harmoni-  45   dtant caract~ris6 par: schen der
Horizontal-Abtastfrequenz - el-        un corps (TC) de materiau
ferromagndti- ner    Vertikalabtast-Strommodulations-       quo dispose
dans une configuration de circuit Spannung (VDIC).
magndtique comportant des premier (TCA) et second (TCB) segments de corps
ext6rieurs et 2. Rastorverzerrungs-Korrektureinrichtung   nach   50  un
segment central (TCC); Anspruch 1,
des premier (W4) et second (W3) enroule- dadurch gekennzeichnet,
ments primaires coupls en sdrie, places res- daB die erste Primarwicklung
(W4) in dem           pectivement autour desdits premier (TCA) ot
Mittensegment (TCC) entgogengesetzt gepol-        second (TCB) segments de
corps exterieurs et ten FluB induziert, relativ zu dem FluB, der von   55
couples dans le parcours de courant dudit 



der zweiten Primfrwicklung (W3) induziert          courant de balayage
horizontal (iy); wird.                                                 des
premier (WI) et second (W2) enroule- ments de sortie plac6s autour dudit
segment 8    11 EP 0 201 336 B1                1U 611111 1
1 central (TCC) et couples dans le parcours de courant dudit courant de
balayage vertical (iv) pour d~velopper dans chacun desdits premier et
second enroulements de sortie un courant ;l~    correspondant on conformit6
avoc ledit courant   6 de balayage horizontal (ily) ayant une intensit6 qui
varie en conformit4 avec ledit courant de balayage vertical (iv); un
premier circuit accord6 (L3, C4) qui est accord6 a un harmonique de la
fr~quence de   10 balayage horizontal et qui est sensible audit courant
correspondant dudit premier enroule- ment de sortie (WI) pour produire un
premier courant de modulation (i2f) I la frdquence dudit harmonique ; et
16 un moyen (64) pour d~velopper, A partir dudit premier courant de
modulation (12f) audit harmonique de la frbquence de balayage hori- zontal,
une tension de modulation du courant de balayage vertical (Vo1c).
20 2. Dispositif de correction de la distorsion d'ima- ge selon la
revendication 1 caractdris6 en ce que ledit premier enroulement primaire
(W4) induit dans ledit segment central (TCC) un flux  25 de polarit6
contraire relativement au flux qui est induit par ledit second enroulement
primal- re (W3). 3. Dispositif de correction de la distorsion d'ima-  30 go
selon la revendication 1, caract6ris4 par un second circuit accord6 (L4,
C4) qui est accor- dM a la fr~quence de balayage horizontal et qui est
sensible audit courant correspondant dudit second enroulement de sortie
(W2) pour pro-  35 duire un second courant de modulation (i1) & la
frequence horizontale ayant une intensit4 qui varie I la fr6quence de
balayage vertical et dans lequel ledit moyen de d~veloppement de la tension
de modulation du courant de balaya-  40 go vertical (64) developpe ladite
tension de modulation du courant de balayage vertical (VDIc) en conformite
avec ledit second courant de modulation (if). 46 4. Dispositif selon la
revendication 3, caracterise en ce que ledit second courant de modulation
(i) est couple audit moyen de ddvoloppoment de la tension de modulation du
courant de balayage vertical (64) par couplage magndti-  6o que soulement.
66 9    


