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DEFLECTION YOKE WITH RINGING SUPPRESSION MEANS

This invention relates to o deflection cncnth for a video display.

To provide defiection of the electron beams in a cathode ray tube (CRT)
of ¢ television receiver, a deflection yoke comprising verlical and horizontal
windings Is mounted over the neck of the CRT. For a saddie-foroid (ST) or hybrid
yoke. the horizontal winding comprises two saddie shoped coils that are placed
info a nonmagnetic soddie shaped housing with the coils being symmefrically
disposed about the horizonta! axds and plane. The vertical winding typically
compiises two colls. each coll toroidally wound around an upper or a lower half,
respeciively, of a toroidal core. After the winding is completed, each core
piece is placed ogainst the oulside of the soddie shoped housing, with each of
the vertical colls being symmefrically disposed about the vertical axis and plane.

The vertical deflection coll is situated in the horizontal defiection field thot
is produced by the horizontal deflection coil. Therefore, during horizontal
retrace, a fost fransition in the horizontal deflection field may induce, by
magnetic coupling, o coresponding voltoge pulse in each of the vertical
deflection colls. Each vertical defiection coll inciudes o capacitance between
its winding tums and g selfinductance. The copacitance forms with the self-
inductance of the vertical deflection coll a resonant circult that is excited by the
induced pulse during horizonta!l rétrace and that may produce cumrent rngings
in the vertical deflection coll following horizontal refroce. The ringings have an
amplitude that., typically, decays during the following horizontal trace. Such
fingings are undesircble because they may produée visual artifacts in the left
side of the picture displayed on the faceplate of the CRI. ‘

Each vertical deflection coll may be formed by wire tums being toroidally
wound on the magnetically pemmnecble férrite core with the wire being caried by
¢ fiver of g winding machine. In some prior art deflection yokes, in which the
horizonta! deflection cument Is at @ frequency fy, that Is 15.7 KHZ in the NTSC
standard, the winding tums of each of the vertical deflection colls are wound in
Q progressive manner.

in the progressive manner winding ftechnique, all the wire tums in the
vicinity of each angular position on the toroldal core are wound consecutively.
After all the wire tums in a given anguiar position are wound, wire tums in an
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In the progressive manner winding fechnique, ol the wire tums in the
vicinity of each anguiar position on the toroidal core are wound consecutively.
After all the wire tums in a given angular position are wound, wire fums in an
odjacent angular position are wound. A change in the angular position from
eoch anguiar position to lts comesponding adjacent angular ;;ostﬁon occurs
progressively and substanticlly only in one anguiar direction around the circular
perimeter of the core, from the beginning fo the end of each coll. Thus. in the
progressive manner winding technique, the wire that forms the wire fums is not
retumed backward, for example, fo ifs starting point throughout
the winding process of the coil.

In one prior art verdical deflection yoke having o vertical deflection coll,
that Is believed fo be wound In the above-mentioned progressive manner
winding technique, an RC nelwork Is coupled between first and second
intermediate ferminals or fops. of the first and second verfical deflection colls,
respectively. The first and second vertical defiection coils are wound on the
upper and lower halves, respectively, of the core. The first intermediate terminal
Is coupled beMeén end terminals of the first vertical deflection coll such that @
first portion of the first verlical deflection coll is coupled between 'the first
infermediate terminai and one of the end ferminals and a second portion of the
first vertical deflection coil Is coupled between the first intermediate terminal and
the other one of the end terminals. Simllary, the second infermediate terminal is
coupled between end teminals of the second vertical deflection coil. H is
believed that the R-C network Is used there for suppressing the ringings.
However, such arrangement may not be sufficient to suppress ringings produced
in a verfical deflection coll wound in the progressive manner winding technique
and In which the frequency of the horizontal deflection current is at, for example,
2xfy

it 1s well known that in @ vertical defiection coil wound with a multiple
layer winding technique, the rngings induced In each vertical deflection coll
during horizontal refrace are substantially less objectionable than those induced
in each vertical deflection coil having the same number of winding tums but
wound In the progressive manner winding technlque.l In the mulliple layer
winding technique, each of the verlical deflection colls is formed as a plurality of
layers, such as § layers. In contrast fo the progressive manner winding
technique, in the mulfiple iayer winding technigue, 'oﬁer a given layer of wire
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tumns is completely wound around the core, the wire is retumed backward, for
example, to or close o ifs starting point and a subsequent kayer of wire tums Is
wound over the preceding one. After each layer is wound, the wire may be
retumed 1o ifs starling point by, for example, o shootback method In which the
retum wire follows o generally direct path clong the outside of the core. This
winding process continues until all the loyers of the coil are wound.

Typically, the direction of the vertical deflection field is angulary rotated
ct an electron beam exit portion of a typlcal deflection yoke relative to at an
electron beam entrance portion of the yoke. This rotation is referred 0 as G
spliral winding effect. The spiral winding effect occurs because, in order to
simplify - the winding process. the winding tums in the vestical defiection coil are
wound in a nonrodial monner.  Assume a ‘ﬁrst deflection yoke having @
horizontal deflection coll driven by o horizontal deflection cument ot the
frequency f,. The first deflection yoke Is adopted o provide horizontal and
vertical deflection in a CRT. Also assume that the number of winding layers In
each veitical defiection coil of such deflection yoke, for example, five winding
layers, Is selected to provide ringings at an acceptable mognitude.. Assume ¢
second deflection yoke that can provide deflection in o similar type of CRT but
that has a horizontal deﬂecﬁon coil driven @t the freduency 2x fH.

Should the number of winding layers selected for forming the vertical
deflection coil of the aforementioned second deﬁecﬁon'yoke $O as o suppress

the ringings be substantially lorger than in the first vedical deflection yoke, the -

spiral winding effect will be substantially different in the two yokes. This is sO
because the different number of winding fums In eoch loyer requires ¢ different
winding "plich®. Because of the different spiral winding effects, should the

‘number of winding layers be different in the vertical deflection coils of the first

and second deflection yokes, a CRT that is adopted by a lensing process to
operate with the first deflection yoke may not be suitable for operation with the
second deflection yoke. It may be desirabie to reduce a difference between
the CRT lensing required for operation with the first and second deflection yokes.
This is so In order, for example, to utilize the same type CRT with any of the first
and second deflection yokes. By dﬁlizing the same type of CRT with each of the
deflection yokes, @ cost reduction is obtained. Therefore, it may be desirable to

‘maintain the number of winding layers in a given vertical deflection coil of the

first deflection yoke, for example, the same as In that of the second deflection

° Thls Sheet Has Been

|

Replaced




10

15

20

25

30

35

4
yoke. It follows that it may be desirable to reduce the ringings in the second
deflection yoke without resorting to using a larger number of winding layers In
the vertical deflection coll of the second deflection yoke thon in that of the first
deflection yoke.

A deflection yoke embodying an aspect of the invention for producing
electron beam scanning in o cathode ray tube of a video display Includes o
core made of o permeable magnetic material. A first vertical deflection coll
cooperates with the core for producing a verfical deflection field. The first
vertical deflection coll has a plurality of winding layers wound around the core In
a multiple layer winding fechnique. A horizonta!l deflection coll produces Q
horizontal deflection field. A rnging suppressing impedance is coupled to an
intermediate terminal between end terminals of the first vertical deflection coil for
suppressing ringings that are produced in the first verfical deflection coll by the
horizontal deflection field.

FIGURE 1 flustrates @ cross secﬂon of a deflection yoke omangement,
embedying an aspect of the invention that s mounted on a cathode ray tube;

FIGURE 2 Hiustrates a cross section of the vertical deflection colls of FIGURE
1. in more detail, and o ringing suppression network, embodying an aspect of
the invention; and

FAGURE 3 Mlustrates the way the ringings suppressing network and the
winding layers of the vertical deflection coils of HGURE 2 are coupled.

Referring to FIGURE 1, there Is shown o defiection yoke 10 mounted on ¢
neck 66 of, for example, a 31V, 110° CRT 67 such as, for excmple, Thomson's
A79ECUI3X. Yoke 10 includes o pair of vertical defiection coils 11a ond 11b
foroidally wound on a mognetically permeable core 12, and a pair of, for
example, conventional saddie type horizontal defiection colls 13. Coils 13 are
energized with @ deflection current |, at 14A p-p having the horizontal defiection
frequency of 2 x fH that is opproximately 32 KHZ. A plastic insulator 14
electically and physically, but not mcgneﬁodliy. ‘separates the vertical ond
horzontal deflection coils and may provide support and alignment structure not
generqlly iliustrated for the colls and the core. Toroidal core 12 is spiit into two
symmetrical upper and lower halves core pieces 102a and 102b, respectively.

FIGURE 2 Mustrates a cross section in the X-Y plane of vertical defiection
colls 11a and 11b that are wound in the multiple layer winding technique. A
network 100 suppresses the ringings, In accordance with on inventive feature.
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Similar numeral and symbols in FIGURES 1 and 2 indicate similar items or
functions. Colls 110 ond 11b are mounted symmetrically with respect to the
plane X-Z that Is defined between core pleces 102a and 102b. The
interconnection of the layers in coll 11b s similar to that in coll 11a, hence, not
shown in detail.

. Each vertical deflection coll assembly is wound separately on a winding
machine, for example, in the same manner. The machine rigidly clamps, for
exarmple, core plece 102q of FIGURE 2, with the longihudincl axis of the core
crlented in a vertical direction. The fiyer of the winding machine, to which one
end of o spool of @ conductor wire Is attached, Is indexed In a horizontal
direction untl the starling position of ¢ fist layer 44a of conductor tums Is

‘reached. To reduce the skin effect at the higher horizontal deflection frequency.,

the conductor wire of the spoo! includes seven wire strands. Each winding tum
of the verlical deflection coll may be formed simultaneously from the seven wire
strands. '

The fiyer begins to wind around the core piece ond continues winding in
the same anguiar direction around the core piece, as shown by the amow, until
first kayer 440 is completely wound. The wire is then retumed backwaord, by o
wire poition shown In a schematlic manner in FIGURE 2 and referred to by
reference numeral 144q, for example, close fo the some starting point of the first

'Icyef 44q, for winding the next winding layer, 45a. Each of the last three winding

layers, 46¢-48a. of coll 11a Is wound in a simitar way. The resuilt is that each of
the toroidally wound verfical defiection coils on each core piece, 102¢c and
102b, of magnetically permeable core 12 comprises five winding layers. The
individual winding loyers . 440-480. for example. of coll 110 moy occupy or
subtend different winding angles or arcuate regions on the core in order that the
vertical deflection field produced by the defiection coils provides the desired
degree of field nonuniformity that may be necessary to, for example, converge
the electron beams.

As Indicated before, the coll on each core plece Is wound In @
oonﬁnuéus fashion with g given loyer being completely wound before o
subsequent layer Is begun. As explained in US. Patent No. 4,611,871, in the
names of Schier, Jr. et al. enfiled MODIFED DEFLECTION YOKE COILS HAVING
SHOOTBACK WINDINGS, that Is incorporated by reference herein, after a given
layer is completely wound. the wire may be refumned fo the starting point for
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winding the next winding loyer In. for example, the well known shoofback
method. X

In accordance with an aspect of the invention, R-C, ringing suppressicn of
damping network 100 is coupled between o pair of winding tums 443a and
A43b, Winding fum 443a is locoted between end winding tums 441a and 442,
such as. for example, haif way through, or in the middle of winding layer 44a.
Winding layer 44a is wound closer fo core piece 102c than any of the other
winding layers. 45a-480. Winding tum 443b is analogous to winding fum 443a.
Winding tum 443b Is located in the first winding layer. 44b, wound closer fo core
plece 102b than any of winding layers 45b-48b.

- Each winding layer of colls 110 and 11b includes, for example, 80 winding
tums, with a total winding tums of 400 in each of colis 11a and 11b. The winding
tums In ecch winding layer are concentrated mainly in four bundies 500-503
such that between the bundies the winding concentration density is substantially
smaller than within the bundle. Eoch bundle in a given layer contains
approxirnately 20 winding tums fo form the total of 80 winding tums in the layer.
The winding tum density of each of, for example, layers 450-48G may be made.
for example, smaller in the vicinily of winding tum 443q, so as to expose winding
fum 443c ‘o the outside of yoke 10. By so exposing winding fum 443a, an
occess Is provided to attach o lead 100c of network 100, for example, by
soldering lead 100c to winding tum 443¢, ofter coll 11a has been clready
wound.

Network 100 includes o copacitor 1000 coupled in series with a ringing
attenuating resistor 100b. Copacitor 100a forms a low impedance to the
ringings that are ot a high frequency of. for example, 1 MHZ. The value of
resistor 100b Is selected to provide, for example, critical damping of the ringings.

FIGURE 3 Hiustrates a schematic intefconnection between the ioyers of
coils 110 and 11b and network 100. Similar symbols and numerals lh FIGURES 1-3
indicate similar items or functions. As shown in FIGURE 3, network 100 is coupled
between winding fums 4430 ond 443b of winding layers 44a and 44b,
respectively.

Advantageously, by providing ringing attenuating network 100 that is
coupled to colls 11a and 11b, wound in the muitiple layer winding technique,
ringings in colls 11a and 11b are significantly reduced. Such amangement Is
particulary effective for reducing the ringings when frequency of the horizontal

deflection current is at o frequency substantially higher than fi, such as 2x fi
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1. A deflection yoke for producing electron beam scanning in a cathode
ray tube of a video display, comprising:

a core made of a permecble magnetic material:

a first vertical deflection coll cooperating with said core for producing @
vertical deflection fieid, sald first verfical deflection coll having o plurality of
winding layers wound around said core in a muitiple layer winding fechnique:

o horizontal deflection coll for producing a herizontal deflection field: and

1

WHAT IS CLAIMED IS:

a ringing suppressing Impedonoe coupled to an Intermediate terminal’

between end temminais of sold first vemcol deflection coll for suppressing fngings
that are produced In said first vertical deflection coll by said horizontal
deflection field.

2. A deflection yoke according to Ciaim 1 wherein said ringings are

initiated in soid first vertical deflection coll during horizontal refrace.

3. A deflection yoke according to Claim 1 wherein a first terminal of said
impedance is coupled between end winding tums of a first winding loyer v\}ound
closer to said core than each of the -other winding layers of said plurality of
winding layers.

4. A deflection yoke according to Claim 3 further comprising. a second
vertical deflection coil having a second plurality of winding layers wound in the
mulfiple layer winding technique, wherein a second terminal of said impedance
Is coupled fo @ second intermedicte teminal, between end winding fums of @
winding layer of scid secbnd vertical deflection coil thot is wound closer to said
core than each of the other winding layers of scid second plurality of winding
layers.

5. A deflection yoke according o Claim 4 wherein sald first and second
vertical deflection colis are wound around upper and lower halves of said core,
respectively. o form g toroidal verdicol deﬂection_ coll.

6. A deflection yoke according to Claim 1 wherein soid impedance
comprises @ resistor coupled in series with a capocitor that form a serios
arangement coupled belween said first and second vertical deflection coils.
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