CATHODE RAY TUBE DEFLECTI ON DI STORTI ON CORRECTI ON DEVI CE Thi s invention

relates to raster distortion correction for cathode ray tubes used in vi deo
di-splay 5 apparatus. Video display apparatus, such as television receivers
and conputer nonitors, incorporate cathode ray tubes that display the video
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distance between the edges and corners of the display screen
causes, without correction, an inwardly bbwed or pincushion
15 -shaped raster. With color video display apparatus the
physical séparation of the electron beams in the cathode ray
tube electron gumr assembly results in misconvergence or
other beam landing errors on the display screen
The horizontal and vertical deflection windings of
20 the deflection yoke may be designed to provide substantial
-convergence and raster distortion correction by the
particular winding distribution of the individual coils of
\Mj ‘the deflection windings. The winding distribution
determines the overall harmonic content or nonuniformity of
25 the deflection fields produced and also the localized .
variations in field nonuniformity along the longitudinal
dimension of the deflection yoke. |
Partiéular beam landing errors or raster
distortions are more sensitive to correction at particular
30 yoke longitudinal regions than at others and windings that
produce localized variations in field nonuniformity can be
effective in correcting many of these errors or distortions.
| For exémple, a deflection yoke that provides
substantial self-convergence of three in-line electron
35 beams of a color cathode ray tube produces a horizontal




-2- deflection field having an overall pincushion-shaped [err]

nonuni formity and a vertical -deflecti'on field having an overal

barrel -shaped field nonuniformty.. Localized variations in the field
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drawing: FIGURE 1 is a schematic and di agram o
15 the previously described compromise condltlons and allows
more complete correction of particular raster distortion
errors without aggravating or degrading other beam landing
or beam convergence conditions. .
Thus in accordance with the present inventibn,-in
20 one aspect thereof a deflection arrangement including a
deflection yoke for deflecting an electron beam of a cathode
ray tube in a video display apparatus comprises horizontal
and vertical deflection windings, means for generating
deflection current in said windings to produce horizontal )
25 and vertical deflection fields which deflect said beams whei./
energised; and a magnetically petmeable member forming a
substantially closed path that encircles said electron beam
adjacent the electron beam exit end of said deflection yoke
at a longitudinal location that enables said member to
30 significantly modify the field pattern produced by said
‘deflection fields to correct raster distortion.
In the accompanying drawing:
FIGURE 1 is a schematic and block dlagram of a
video display apparatus deflection system including a
35 deflection yoke, in accordance with the present invention;
FIGURES 2A and 2B are front“and side elevational
views, respectively of a field modifying device in
accordance with an aspect of the present invention;



vi deo di spllay apparatus deflection system3scluding a 35 deflection yoke,
in accordance with the present invention;” FI GURES 2A and 2B are front and
sjde el evational views, respectively of a field nodifying device in

accordance with an aspddiCURE tha HreRIESPeGEHVE oriew of3a ¢efUREL3ons a
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signals received via. ‘an antenna 10, and to, T1ect red, green and bl ue
(RGB) 15 vi addedingri@ esmbodingn efrtaeafiteld modhEybngadevicesshann in
applied to tupgguagd J nternmedi ate frequency (IF) * circuitry 12, whose
output is applied to a video detector_13. The output of video detector 13
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ve#b?call&eflamﬁam1signals via input terminals 11. The broadcast signal
is applied to tuner and intermediate frequency (IF)
- circuitry 12, whose output is applied to a video detector
13. The output of video detector 13 is a composite video
signal that is applied to a synchronizing signal (sync)

- 20 separator 14 and a chrominance and luminance signal
processor 15. The sync separator 14 generates horizontal
and vertical synchronizing pulses that are respectively
applied to horizontal and vertical deflection circuits 16
and 17. Horizontal deflection circuit 16 produces a

25 _horizontal deflection current in a horizontal deflection
winding 20 while vertical deflection circuit 17 produces a
U . vertical deflection current in a vertical deflection
' - winding 21. Horizontal and vertical deflection windings 20
and 21 comprise the deflection yoke 19 which is located on
30 - the neck of a cathode ray tube 22. |
In addition to the composite video signal from
‘video detector 13, chrominance and luminance signal
processing circuit 15 may also receive individual red,
green and blue video signal, from alcomputer' for example,
35 via terminals 11. Synchronizing pulses may be supplied to
- sync separator 14 via a separate conductor or, as shown in
* FIGURE 1, associated illustratively with the green video



wi nding 21. Horizontal and vertical deflection w ndings 20 and 21 conprise
the defl ection yoke 19 which is | ocat e_qL_0n 30 t he heck of a cathode ray
tube 22. In addition to the conposite video signal fromvideo detector 13, ¢
chrom nance and | um nance signal progessing circuit 15 may al so receive
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The output of regulator 27 is also applied to a
terminal 30 of a primary winding 31 of a power transformer
32. Winding 31 is also coupled to horizontal deflection
circuit 16. Energization of primary winding 31 energizes
20 secondary windings 33 and 34, and high voltage winding 35.
winding 33 illustratively develops a voltage that is
rectified and filtered to produce a +V2 voltage that may be
used to power various circuits of the video display
apparatus, such as vertical deflection circuit 17. Winding
25 34 develops a VOltage at a.terminal 36 that may be used,
for example, as a_feedback voltage for regulator 27. High ;:)
voltage winding 35 generates a high voltage level that is
applied to the high voltage or ultor terminal 37 of cathode
ray tube 22.
30 Deflection yoke 19 may be of a self—converging
type which produces astigmatic deflection fields as
required to accomplish convergence of the three in~line
electron beams. An analysis using third order aberration
theory indicates that substantlal beam convergence is
35 produced by a horizontal deflection field exhibiting an
overall positive- -transverse nonuniformity, representlng a
'pincushion-shaped'field, and aj&ertical deflection field
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used to power various circuits of the video display apparatus, such as
vertical deflection circdit 17. Wnding 285- 34 devel ops a voltage at a
termnal 36 that may be used, for exanple, as a feedback voltage for
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distributions that are difficult or impossible to wind
. using known winding equipment and techniques. The physical
limitations of modifying the coil winding distributions may
‘also result in interaction between error and distortion
20 conditions such'that_one type of error or distortion may be
corrected while another is made worse. Often correction
compromises must be made, resulting in a deflection yoke
that may require additional distortion or error correction,
for example, via circuitry of the video display apparatus.
25 The previously described correction compromise may
be required in the case of an attempt to correct N-S
‘pincushion distortion by modifying the horizontal
deflection coils. This may degrade beam convergence at
points midway between the center and corners of the cathode
30 ray tube display screen, the so-called A-zone.
FIGURE 3 illustrates deflection yoke 19 in greater
detail. Yoke 19 includes vertical deflection windings 21,
toroidally wound on a magnetically permeable core 39.
Horizontal deflection windings 20 are of a saddle-type and

35 are separated from the vertical windings 21 by an insulator
~41. FIGURE 4 shows yoke 19 mounted on cathode ray tube 22
and shows the orientation of the windings 20 and 21.



limtations of nmodifying the coil winding distributions may also result in
interacti on between error and di storti-@» 20 condi ti'ons: such that one type.
of error or distortion may be corrected while another is nmade worse. Often ,
correction conprom ses nust be nade, resul ti ng in a deflection yoke that

may require additioAal a&P@F@aﬂC@nW@’theramramq‘heciﬁ drhe fpnesamnpl e, via
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mat eri al , %%Eﬁoﬁﬁdﬁaﬁl}anégd @urmmé‘slhmmmade detfac tiiomp osind iorgs .
bet ween thggvertical deflection w ndings 10 21 and insul ator 41 of

deflection yoke 19, as shown in FI.QURES 3 and 4. Ring 40 may be attached
gl ue simlar adhBiPRge4PoPrimagd dy) WWQ@%@Y&W@Q%&# partinds t he

end turns of thei fdukagefleirhted bYy WetdikgS deflection windings 21
into ring 40, thereby changing the magnetic field intensity
distribution along the electron beam deflection path. The
change in magnetic field intensity Will be greater near the

20 ring than at regions away from the rihg.' Therefore,
electron béams passing near the ring will experience a
greater effect than electron beams near the ring center.
Ring 40 may also modify the deflection field nonuniformity
near the ring itself. Since the ring is thin, the

25 longitudinal or z-axis region in which the ring is
effective is small. Therefore, electron beams passing T
-through the ring region at an oblique angle will travel a  a
greater distance in the effective region and will therefore
experience a greater influence by the ring than electrons

30 that pass through the ring region substantially normal to

' the plane of the ring. Influence of the ring increases

with increasing deflection since deflected beams will pass
closer to the ring and traverse the ring region at an
oblique angle with respect to undeflected beams. The

35 influence of the r1ng also: increases with 1ncrea51ng
deflection angle of the cathode ray tube since the beams
traverse the plane of the ring at an increasing oblique
angle. It is possible therefore to control the amount of



20. 15 ° 'Ring 40 primarily operates by shunting a portion of the
flux generated by verticdl. deflection w nmd#ngs 21 into ring 40, thereby
changing the nmagnetic fi eI d i ntensi ty distribution along the el ectron beam
defl ection path The ch e in netic field intensit vv|II be greater
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the ring, and the [ongitu |%§c%}ocat|on of the ring wth respect to the

el ectron gun assenbly of the cathode ray tube. 5 FI GURE 5
illustrates an alternate enbodi nent of the field nodifying device of FlI GURE
3. A plurality of wire loops forma ring 42.. As an illustrative exanpl e,
16 . _



turns of #26 (0.405 mm) iron wre has ‘been found to provide desirable NS
pi ncushion distortion correction. R'ng 42 10 may be mounted to insul ator

41 i maanRrer—simlar to that described with respect to ring 40; for

exanpl hesi ve or sone cl anpi ng arrangenent. CLAIME: 1. A

def | ec@l"ﬁj}ﬂﬂiwﬂm’ﬂm,nl ncl uding a deflection yoke for deflecting an

el ectr oy e teihode ray tube in aog<deo display apparatus o
conprising: 5° hori zontal and vertical deflection w ndings;; means
for generating deflection current in said windings to produce horizont al
and vertical deflection fields which deflect said beans when energi sed; and
a nagneticab I r,meabl e menber formng a 10 substantially closed path that

encircles s 3ctron beam adj acent the el ectron beamexit end of said
defl ection yoke at a HRoengik defilgctiomannangemen dincinidingl arenber to

si gni fi cant g enedieion Yo Hot RULIVCE 1l | ef] 1d b dioRlells
to correct raster_  disforti,on. 15 2. Thgogﬁf?}%eﬁ e mg?idn%ézylogel,
wher ei n sai Fa¥a§HRe iR B Videa A4sPlayiapParatis somprisdngste ring. 3. The

arrangengnt defined i ho@izonthl mmetta&aaauémtdwa}mﬂiﬁgm abl e
ne

orrangenent defined | feans £oF dRnerati?es dettadtdoh, Sufest dmmaidrenber
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defl ection w ndi ng cofpd gemagneticaldivdpermeadileymemhers fctkmimgneatically -
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adjacent the electron beam exit end of said deflection yoke
at a longitudinal location that enables said member to
significantly modify the field pattern produced by said
deflection fields to correct raster distortion.
15 '

2. The artangement defined in Claim 1, wherein
said magnetically permeable member comprises a ferrite ring.

3. The arrangement defined in Claim 1, wherein
20 said magnetically permeable member comprises a plurality of
wire loops'forming a ring.
4. The arrangement defined in Claim 1, wherein ~
said magnetically permeable member shunts a portion of the
25 flux produced by said vertical deflection windings.

5. The arrangement defined in Claim 1, wherein
- said horizontal deflection winding comprises a saddle type
winding, said vertical deflection winding comprises a
30 toroidal winding, and said magnetically permeable member is
disposed between said horizontal and vertical windings.

6. The arrangeﬁentrdefined in Cclaim 1, wherein
said magnetically permeable member primarily modifies said
35 vertical deflection field.



6. The arrangenent defined in Caim1,, wherein said magnetically perneabl e
menber primarily nodifies said 35 vertical deflection field. -9- 7. The
arrangenent defined in Claiml, wherein said raster mﬂ“ﬁmmglmmml ses
NS pincushion distortion. 8. A deflection yoke'for“ ectron
5 beam of a cathode ray tube in a video display apparatus donmfri $ing:

hori zont.al and vertical deflection w ndings £t produci ng horizontal and
‘vertical, deflection fields, respectively, that are generated by current

flomﬁng*16 ‘therein; and a magnetically permeable torus or ring nmenber
whi ch encircles said el ectron beam and which, being thin in the direction

of the undefl ected beam 4s G{SHO | t 5. ectr e exjt_end of
sai d defl ection yoke at 5715d*$§n§f?%@9%§§ -d%%ff%%atﬁ%tggﬁﬁﬁﬁgg géfﬁeln
nenber to si gni§3id geaster distoreienicenprises NS fpincushhongndistottian.
generated by current in said deflection windings to correct-deflection
raster pattern distortion theg@ggification of said_magnetic flux by said
torus or ring menmber beirFE)'ZOA ertion | yoke nfor deblegking canrehectreni n
the plane tsher asfam of Aa dedtipsdé OFay Okwbs UDS t & Nvidéd YapspPhy ABpatabesor e
described with reference to Figs. 3 and 4 and either Fig. 2 or Fig. 5 of

t he acconpanyi f&gf

_ horizontal and vertical deflection windings for
producing horizontal and vertical deflection fields,
_ respectively, that are generated by current flowing
\_/ 10 therein; and _

a magnetically permeable torus or ring member
which encircles said electron beam and which, being thin in
the direction of the undeflected beam, is disposed adjacent
the electron beam exit end of said deflection yoke at a

15 1longitudinal location that enables said member to signifi-
cantly modify the field pattern for the magnetic flux
generated by current in said deflection windings to correct
deflection raster pattern distortion, the modification of
said magnetic flux by said torus or ring member being

20 substantially limited to and occurring within the plane
thereof. |

9. A deflection yoke substahtially as
25 hereinbefore described with reference to Figs. 3 and 4 and
either Fig. 2 or Fig. 5 of the accompanying drawings.




