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DEFLECTION YOKE ARRANGEMENT
WITH OVERLAPPING DEFLECTION COILS

This invention relates to the field of deflection yokes for electromagnetic
deflection of scanned electron beams, wherein a main yoke section is provided
for primary deflection of the beams and an quxiliary yoke section accomplishes
a secondary deflection function. In particular, the invention concems main and
QUXlllGD/ yoke sections which are overlapped in a maonner effective to null
adverse effecfs of cross coupling between the main and auxiliary coils.

Deflection yokes for television picture tubes comprise pairs of conductor
colls bn opposite sides of the tube, which are energized with a cument for
producing a magnetic field hoving field lines infersecting the electron beam
path, the field lines being disposed perpendicular to the beam path. It is known
to employ main and auxiliary deflection yokes in a television apparatus. A main
yoke section provides a large amplitude electromagnetic deflection of the beam
for scanning in the horizontal and vertical directions as needed to define a
raster. '

An auxiliary yoke section can accomplish a number of additional
functions, including, for example, improving the convergence of the individual
red, blue and green electron beams in a color television project apparatus. An
auxiliary deflection yoke can be provided for defining alphanumeric characters
at a position in the raster determined by the main deflection yoke, using o vector
scanning of the beam at the desired position.

Another possibility is an auxiliary yoke for modulating the beam scan as a
function bf the video so as to control contrast, which is modulated by the beam
scan velocity.,

An auxiliary yoke provides a deflection of a smaller amplitude than the
main. deflection yoks, and can provide deflection at high speed. The auxiliary
deflection yoke is placed to the rear of the primary defiection yoke, between the
electron guns and the primary deflection yoke.

The magnetic field produced by a coil naturally has a magnetic field

- intensity that extends spatially from the area of the conductors defining the coil.

The field decreases in ampilitude with distance from the coil conductors, Le., with
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10 auxiliary yoke sections which are overlapped in a manner effectiveé to

nul | . adverse effects of cross coupling between t hisfheenHa fadeli a1 Y
coil s. Def | ecti on yokes for television plct rlse
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lines intersecting the el ectron beam 15 :path t he fleld l i nes be| ng
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10 shorier overall tube lengih.

In a typical saddle shaped deflection yoke, as shown in FIGURES 2 and 10
of the drawings, the ends of the yoke at the axial extremes clong the fube are
formed such that the windings are superimposed to protrude radially of the tube.
In this manner, the maognetic field proceeding axially along the tube is more

15 sharply cut off at the axial end than occurs if the windings atf the axial end are
superimposed axially aiong the tube. As shown in FIGURE 4, the magnetic field
intensity proceeding axially tails off to near zero when passing the axial end of a
saddle shc:bed coll of this type. A soddie shaped coil of the type shown in
FIGURES 2 and 10 has heretofore been preferred.

20 It is also known to provide o high permeability magnetic shunt between
the auxiliary coils ond the primary coils, e.g., o ferrous ring having a minimum
extension along the Z cxis as shown in AIGURE 10. The magnetic field fines are
confined to the high permeability shunt path, tending to localize the fields
produced by the respective coils and to better isolate the effects.of the primary

25 deflection coils and the auxiliary deflection coils. Notwithstanding these efforts,
some coupling of the primary and auxiliary deflection coils remains, in part
through the high permeability shunt. Accordingly, modulation of the auxiliary
deflection coils by the primary deflection signals (ond vice-versa) _couses.cuxiliary
deflection to vary with the position of the beam in the raster. and adveréely

30 affect convergence and color purity.

It is an aspect of the present invention fo eliminate cross-modulation
between the primary and auxiliory deflection coils of a scanning electron beam
apparatus, by providing at least one coil with' a magnefic field section of
negative poiarity, and deliberately coupling the two colils using the negative

35 poiarty secﬁéns to null the effects of coupling at positive polarity.



scan velocity. An auxiliary yoke provides a deflection of a
smal | er .anplitude than the 30 main deflection yoke, and can provide

defl ection at high speed. The auxiliary defl ection yoke is placed to
the rear of the primary deflection yoke, between the . electron guns and
the primary defl ection yoke. The magnetic field produced by a
coil naturally has a magnetic field phtensity that extends spatially
fromthe area of thg, cqonductors defining the coil. 35 The field decreases
in anplitude with gf@tqjﬁ?cgnqu%ﬁ emgd?‘%"%%&ﬁcl?@,fg?. nengipnsieiong e 2

-2- axis of a deflection system having primary ond ouxliary deflection coils, by

enabling the coils t© be placed close behind one another and preferably
overdapping one cnothér, with cross-modulation resulting from the proximity of
5 the coils cancelled.

It is a further aspect of the invention !6 provide o particuiar form of
deflection coil which prodboes a reversed poiarity field ot one end. whereby
positive cross coupling of the colls can be nulled by cross coupling the reversed
polarity fields in oddition fo cross coupling the main coil fields.

10 These and other ospects o}e found in a defiection coil system for an
electron beam aopparatus having o primary deflection coil and an auxiliary
deflection coil. The primary and auxiliary deﬁecﬁon coils are each .operable to
produce o respective magnetic field having o first polarity within an area
defined by the coll and an opposite poiarity in a second orea. Eoch of the two

15 coils is arranged such that part of the positive polarity field of each, and aoll of its
opposite polarity field at one end, are in each case coupled to the other coll,
thereby cancelling the effects of cross coupling of the primary and auxifiary
deflection coills, which are placed in proximity on the same axis, for example on
the neck and envelope of a television display tube. In an advantageous

20 amangement, ot least one of the primary and auxiliary defiection coils is a
saddile shaped deflection coil and has a fiot end fum section, at substantially
defining the opposite polarity area. The primary and auxiliory deflection éoils
are overlapped on the tube over at least part of this section. '

_ Advantageously, both the primary defiection coil and the ouxiliary

25 defiection coil have such a fiat end tum section, the sections of each coil being

' disposed on the axial end thereof directed toward the other coil, and the two
coils being at least partly overlapped. The auxiliary deflection coil can be o
saddle shaped coil dimensioned for mounting on a neck of a cathode ray tube,
ond the primary deflection field con be a fiaring saddie shaped coil that

30 extends along the neck and ontfo the funnel or fiaring section of the tube.

FIGURE 1 is an elevation view of a deflection coil system according to the
invention, only the ho;'izon’rcl deflection coils being shown;

FIGURE 2 is a partial section view through an axial end of a defiection coil

cccordirig to the prior art;
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di stance along the Z axis. To m nimze coupling between an auxiliary

defl ecti.on . coil and a primary deflection coil on the sane axis, it is
possi ble to space the auxiliary and primary coils from one anot her

al ong the Z axis. However, the | ength of the picture tube is thereby
increased. In addition to the physical length 5 of the deflection coils
along the Z axis, the operative | ength of-4t he defl ection systemas a

whol ' | L], t ' he f I th of t -
et 1 oot on' Syt om WAV FEP Rori PR ik MMenar SRt BT dfscti

defl ection acydingronbe inviestiopaced farther fromthe screen and results
I n poorer resoluti S . . i -

arrangenent is desﬁ%g%EeAe{ssci é‘lag’rqa% es am?gggiqfig%{’e'r%é%}gﬁ;arﬁ%télﬁ%gg?eenﬁ%?h.
In a typical serilieeZ sKarhPragielisieaf dre pirreart defledtionreo iof FIRUBRES 2 and 10

of the drawsngs, thgcems i0b. §eBnYPERIRE mBReXhidl iRRhis TSRl Miaddiserdtube
are f or ned ucgthat t he V\A?r}g:l ggs are_superi rrﬁosed to protrude
radially of tH¥ ?hlﬁJ . oxis. chqrgctef] fife Aeflegion erheeserdinge Q) the davestiohg

axially al ong rdmely dseshbeni®FGURE 3; sharply cut off at the axial end than
CEe e, hes o 0T B BF 2Rl B s R8T SRR EE A pohdckcd 070
proceedi ng axiedib yccaiding & thet ipvendian, orethe stnenaxsesd rigatfing pasitiah; end of a
saddl e shapged coil @bydehy % &Y R&s. PoRAIIESIPERAS KPREURE ¢ e type shown in
FIGURE 8 is a portial section view os in FIGURE 6, wherein the axial ends
are arranged to overlap;
FIGURE @ is an H vs. Z graph corresponding to FIGURE 8;
FIGURE 10 i5 a partial sécﬁon view through o full deflection yoke
15 arrangement according to the prior art;
FIGURE 11 is a partial section view through a full deflection yoke
arrangement according fo the invention; ond,
FIGURE 12 Is @ section view taken along lines 12-12 in FIGURE 11.
FIGURE 1 flustrates a deflection coit system for an electron beam
20 apparatus in the form of a television picture tube 20. Electrons produced by
one or more electron guns disposed at the rear 24 of the picture tube 20 are
accelerated toward viewing screen 22, which bears phosphors on on inner
surface, 1o be excited by the electrons and thereby produce ‘a visual display.
The electrons are accelerated along a Z axis, substantially along a center line of
25 tube 20, and with deflection caused by operation of the deflection coils, through
neck 26 and funnel shaped envelope 28. The electron beam is deflected
magnetically for scanning on the screen to e.g. obtain a raster, when deflection
is performed in a raster scanning mode.
Magnetic fields are produced via deflection coils placed on the neck 26
30 and partly on the funnel shqaped envelope 28 of the tube 20. In FIGURE 1, only
the horizontal deflection coils are shown, however, vertical deflection coils are
also provided, as expiained in more detail hereinafter. The coils for each axis of
the field are provided in pairs, one on each side of the tube.
' For obtaining horizontal deflection for iine scanning, primary horizontal
35 coils 32 are disposed on opposite sides of tube 20. Primary horizontal coils have '
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FI GURES 2 and 10 has heretofore been preferred. 20 It is also khown
to provide a high perneability magneti c shunt between the auxiliary
coils and the primary coils, e.g., a ferrous ring having a m ni num
extension along the Z axis as shown in FI GURE 10. The magnetic field |ines
-are confined to the high perneability shunt path, tending to |ocalize
the fields produced by the respective coils and to better isolate the -

effects of the, rlnar def l.ecti on cai.l nd the, auxili ertlon
coils. NotwitRg %ﬂ%ﬁ g t‘%@%’% |G, {ops °ﬁe§§%n€eﬁ?fﬁw ig® ogo%("r?é‘ Uy P%é\ey and
auxi | i ary def |Aecordingly.othlesmogneficsield praohuced by colsh3Ddingh fiehe liheg ldisposed

pernmeability B[)auﬁﬁ&%éib”%%ss gﬁ? ?fh ap RL &P&rfﬁj 2" Y i}s are

defl ecti on coi rimar lon sig Vi ce- versa causes
auxiliary ef’&@‘#@cw (913@\@)*09 purent et tthe W’W’ dinegicanpiag eeavenay.t gnrd -

roster, and adnN&efRé YoRRe MHef %@cﬂéﬁ”ﬁ@érﬁ@%eh@é@ I'Eﬂi&ﬁoiphﬂést ¥n sereen 22,
Ibt s an aspeﬁpﬂ,&(vt h&mgr ey?fﬁ I nventi on tlo el ate é:(r;OSS podul atll on
etween the p Hu ?ﬂr%ﬂ?@f‘?’é&"f%ﬁ“&ﬁhﬁmo‘f‘ HGURE, (17 98§n8| 188P% on
beam app afispiossd d@nemisawedicom: Prodesirsy f’élﬁ 8iné9 blienbd Ihenerang mirizentdlye! d
Ce e ne Pt 5 BB blon Rl LR SO B b5, 20 5
positive polarity. Typlccny the horxzontal and verlical primary deflection coils are mounted
10 together in a deflection yoke having on external housing (not shown) and
residing on the neck 26 at its junction with the funnel shaped énvelope 28, such
that the forward porfion of the deflection coils extend onto the funnel 28.
Preferably, the deflection yoke is as short as possible along the Z'cxis (the tube
center line), such that the focal iength of the deflection system, which defines o
15 magnetic lens, is short and the overall iength of the apparatus in minimal. The
deflection yoke itself is formed of a pluraiity of individual conductors and may
include a high permeability body or core, not shown in FIGURE 1, for example of
ferrite, for confining flux leckage.

The auxiliary deflection coil system is provided according to the invention

20 to produce any of a number of additional deflections that may be desirable, as
stated previously. The auxiliary defiection coils 42 are provided to the rear of the
primary deflection coils 32. FIGURE 1 illustrates horizontal auxiliary deflection coils,
however, vertical auxiliary deflection coils may be included to obtain mutually
perpendicuiar magnefic deflection fields. Typically, the amplitude of the auxiliary

25 deflection field is relatively smaller than the amplitude of the primdry coils, which
provide horizontal and vertical scanning.

A coil having a current passing through it produces magnetic field lines
having a first polarity within the loop defined by the coll. and an opposite
polarity outside of the ioop. Of course in connection with controlled deflection, it

30 is normally desirable 1o minimize the extent to which the opposite polarity field
deflects the electron beam. As shown in FIGURE 2, a saddle shaped coil 54
having a laterally protruding section 52 at its axial end along the Z axis can be
used to minimize the conceniration of the negative polarity field within the tube
20. This configuration provides a magnetic field intensity HO versus Z axis
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- 3- It is also an aspect of the invention to reduce the

di mensi ons along the Z axis of a deflection system having primry and
auxiliary deflection coils, by enabling the coils to be placed close
behi nd one another and preferably over | appi ng one another, wth

cross-nmodul otion resulting fromthe proximty of 5 +the coils cancelled. -
It is a further aspect of the invention t&® provide a particular form of

whereby s BeSaR R S PESt e i HELEE X PR BT e
coupl i ng t he regiproes&hussian cpoicenetly(i.ei etidsmifieichdditte dafledioorfieks coupl i ng
the main coil fielQSmore comi::lefe depiction of all the respective colls of a typical prior art
primary/auxiliory deflection system is shown in FIGURE 10, wherein a high
5 permeability annular disc 94 is disposed between the primary coils and the
auxliaty coils. Each of the primary horizontal coil 84, primary vertical coil 86,
auxiliary horizontal coil 88 and ouxiliary vertical coil 92 has rodially directed or
turned up end turns.

inasmuch as the respective coils of g deflection system are disposed

10 along a common axis (the Z axis), some Ccross coupling occurs nohvi’rh.sfonding
efforts 1o control the positions of the magnetic field lines. Cross coupling is -
normally undesirable because ihe extent of auxiliory deflection is thereby
‘modulated as ¢ function of the position of the beam in the raster, os set by the
primary deflection coils.

15 According to an invention arrangement, however, means are provided to
deliberately cross couple the fiélds of the primary and auxiliary deflection
systems in a manner that cancels the effects of the cross coupling.

A primary deflection coil 32 is configured to produce a deflection field
having a first polarity within a first region defined by the coll, and an opposite

20 polarity in o second region. The auxiliary deflection coll 42 is also configured to
produce a deflection field hox}ing a first polarity in @ first region and an opposite
polarity in a second region. The prmary deflection coil 32 and the cuiilicry
deflection coit 42 are theh cross coupled such that the opposite polarity areas of
the primary and auxiliary defliection coils cancel cross coupling at. the first

- 25  polarity. ' .

The primary and auxiliary deflection coils 32 and 42 may be deflection
coils of a video display tube 20, wherein cross coupling results at least partly
from proximity of the primary and auxiliary coils on the tube, the respective coils
being disposed on a common Z axis defined by the fube 20. At least one of the

30 prir'naty and auxiliary deflection coils 32 and 42 is a saddle shaped deflection
coil, however, a section 62 of the coil as shown in FIGURE 3 is a flat end tun at
one end of the coll. This configuration produces an HO versus Z curve 68 as
shown in FIGURE 5. A region 70 occurs along the Z axis, wherein the polarity of
_ihe field produced by the coil is opposite from the polarity within the loop of the

This Sheet Has Been Reﬂlaced

AT




10 These and ot her aspects are found in a deflection coil systemfor

an -el ectron beam apparatus having a primary deflection coil and an
auxiliary deflection coil. The primary and auxiliary deflection coils
are each operable to produce a respective magnetic field having a
first polarity within an area defined by the coil and an opposite

polarity in a second area. Each of the twb 15 coils is arranged such that
part of the p P ri ' | t S|te
polarity fiel 312 6éé(§'ﬁee &;“a ﬁ,& B#ﬁ!: &oca e e@géu}\pl ehla?pondﬁef%otfm °c q‘?

t her eby cancelﬁelc'ﬁg‘{’%@fé'?q @E‘F%eflﬁ O&T*\?s%o"c‘wpl ing of the primry and
auxiliary def Iwm ké?éreﬁ@é't& FISORES s &g Pllﬁﬁ&d cbﬂ; B3 QRT3 Yor® .sfp@éeéom
axis, for exag%gﬁ neg%and envel ope of a television

tube. In an a ) SBSL@"%O dhe fegatiye P@‘S’@’ Setionst 7¢ I?E’*%‘P‘F‘Frﬁ*?h%nd
auxi | i ary def |emddliena obedch bt coils smsaddbnes sdnagﬁfl o srahé il OThe aRds has
a flat end tur O efin the op

polarity area. éwg% S 81' ! % %%ﬁi? déPﬁJ Seerest %‘giqqfsf’m “F’%‘g‘r'@e fieid

over | apped on qbtemedl:le fb&'éﬂ?mpf MﬁSppejMa ofil. t Thiss coee coopling is negative buf
Advant ageousl Yy BRG&SskBR Bééd[fiéyf BPJ(SJu%QE o) Olqoagllo'hor?%? fﬁé]guﬁmldeﬁégh na

defl ection coil have such turn sections o

coil being 9 ficionotaesm pesfiondn e istert her eof directed toward the ot her
‘coil, and tde two Accordhﬁghs bR ingerile | @pabt RRT HOWNOKEFIGIRES B ahle 9, the

auxi l lary defl ercrrgcing r&n& uxdigry de%ecﬁlon coils 32 and 42 are overlapped on the tube over
at least part of their respective end tum sections 36 and 46. As ¢ resulf, the coils -
are cross coupled in port olong their positive polarity area, shown os 72 in
FIGURE 9, os well as dlong their negative polority areas 70. By correcﬂy.
15 positioning the two coifs 32 and 42, ond in particular by overlapping the end tum
sections 36 and 46 thereof by the required extent, it is possible fo substantially
cancel the cross coupling by providing equal amounts of coupling in phase and
180 degrees out of phase.
An embodiment of the invention is shown in cross section in FIGURES 11
20 and 12. The auxiliary defiection yoke includes a horizontal deflection coil 106
and a vertical deflection coil 108, both dispoéed to the rear of the primary
defiection yoke along the tube. FIGURE 11 is a cross section through the center
line of the deflection apparatus showing the upper half of the deflection
apparatus, a mirror image of the conﬁguraﬁon‘ shown being provided on the
25 lower side. The auxiliary deflection coil 106 has a fiat, front end tumn section 46
at a forward end of the auxiliary defiection coll 106. The primary deflection coil
102 has o fiat, rear end tum section 36 at a rear end. The sections of the
primary and auxiliary deflection coil are af least partly overlapped, namely by
the amount needed 10 cancel the effects of cross coupling by coupling the coils
30 at both positive and negative polarity, in a balanced manner. The particular
extent of overlap depends in part on the geometry of the elongated sections 36
and 46. Adjustment means (not shown) can be provided, for example axially
orientfed screws oﬁaching' the respeciive primary and auxiliary coils to one
another or to a yoke hous;ng such that the exact overap needed for cancelling
35 cross coupling can be obtained adjustably.
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saddl e shaped coil dinensioned for nounting on a neck of a cathode ray

t ube, and the primary deflection field can be a flaring saddl e shaped
coil that 30 extends along the neck and onto the funnel or flaring section
of the tube. FIGURE 1 is an elevation view of a deflection coi
system according to the I nvention, only the horizontal deflection
coi |l s bei ng shown, FIGURE 2 i#-a partial section view through

an axial end of a dgf@fdd SRkiBBbihg arandiditdl WodiGed 16r Mo 9&méhtt cots 104
and 108 of the primary and auxiliary deflection yokes, respectively. The overlap
can be seen in FIGURE 12, which shows a cross section in the area of the
overiap. The axial ends of the coils which face away from the area of overlap

5 can be provided with tumed up end tums. Except for the particular ones of the
end tumns which are overlapping ends of the coils, the colls can be aranged in

a known manner, .
The overall deflection system provided by the invention is substantially
shorter along the Z axis than a comparable ‘configuration according to the prior
10 an as wilt be apparenf from a comparison of FIGURES 10 and 11. While the prior
art system is characterized by spacing of the 'primory coils 84, 86 from the
auxiliary coils 88, 92, as well as the use of a.flux confining element 94, the
overiapped arrangement of the invention is shon‘e( than the individual lengths of
the primary and auxiliary coils. The focal length of the deflection system as @
15 whole is short, as is the overall length ciong the Z axis, whereby a shorter picture
tube is made possible. In addition, the precision of primary and auxiliary

deflection is improved.
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coi | . according to the invention; .——FIGQURE-4 s a—graph
showi ng magnetic field intensity versus displacenent on_the ¢ axi s,
characteristic of the prior art deflection coil @hishe n Re

FIGURE 5 is a graph showi ng nmagnetic field intensi “ | acenment
onh the Z axis, characteristic of the defl.ection co o the

i nventi on, nanely as shown in Fl GURE 3; FIGURE 6 is a

partial section view through axial ends of two deflection coils
accordi ng to tWBAT BVGAIMBID |S:on the sone axis and in a first position; 10

FIGURE 7 i H g o FI GURE 6; FI GURE
AN Bovor. Koo B ERERE KRG

8 is a partial section view as I ! erein the axial ends are
arranged to overl| ap? primary deflection GaREoperablentoH preduce gampéleeldn ceeamndi ng

to FIGURE 8 defiection field FiniddRE ik potarfly Rathihi @ birsf RiidrP Befirieo) e BEN aAaf Ul |
defl ection yoke 15 a,%r aé]gement accordin to the prior art;
FIGURE 1 1 is A BRPPHMS PREEY A ¢re0f f4Figh a ful | deflection yoke

arrangenent accor di ey augilidrp elefleston &6 alstn8perable to produceFbiSdR:ba heara
section view t&&%&igrl: Wiy lﬂ&vﬁw@ ggld 1€rs¢i ?ao'fulri%p%E al Jﬁ'rst region and said opposite
polarity in @ second region; and wherein, |
10 . the primary deflection coil and the auxliary deflection coil are
superimposed such that the opposite polarity regions of the primary and cuxiliary
deflection coils substantially cancel cross coupling of the primary and cuxiiary
deflection coils.

FIGURE 3 is a partial section view through an axial end of a deflection (}

15 ' 2. The deflection coil system according to Claim 1, wherein the primary
and auxiliary defiection coils are deflection coils of a television display tube, and
wherein the cross coupling of the primary and auxiliary deflection coils results at
least paortly from proxim}fy of the primary and auxiliary colls on the tube.

20 3. The deflection coil system according to Claim 2, wherein at least one
of the primary and ouxiliary deflection coils is a saddle shaped defiection coil.

4. The deflection coil system according to Claim 3, wherein at least one

of the primory deflection coil and the auxiliary deflection coll has a fiat section,

25 flat end tumn, substantially defining the opposite polarity area, and wherein the

primary and ouxiliory g:ieﬂecﬁon coils are overapped on the tube over af least

~ part of the end tum section o thereby cross couple part of the positive polarity
areas and all of the opposite polarity areas.

30 5. The deflection coil system according to Claim 4, wherein the auxiliary
deflection coil is disposed to the redar of the primary deflection coil along the
tube, and the auxiliary defliection coil has said fiat end tumn section adjacent a
forward end of the auxiliary defiection coil.




FIGURE 1 illustrates a deflection coil systemfor an el ectron beam 20
apparatus in.the formof a television picture tubhsﬂ&ctkﬁ#hehkﬁaproduced

by one or nore electron guns disposed at the pi cture
tube 20 are’ accel erated toward view ng scre ars
phosphors on an inner surface, to be excited by e electrons and

t hereby produce a visual display. Thw-el ectrons are accel erated al ong

a Z axis, substantialdy gLaNgoR n%%.a_j Hg §|n8n Cmql,mes f\ﬁher@ﬂdthy &]ﬂnorg ‘

deflectlon caused by operation o
26 and funnel <é¢flgsian grilePopechga fidteend dumr metiprathe; sn@éﬂme%é@ﬂs of the

magnetical Iy foimaGad SGuiidhy HEfectioh @RMs béIn§ - ;ed%bbahs} Srehi@spéd.. when

defl ection is perforned in a roster scanni ng nod
Magnetic fields are produced via deflection coils placed on the neck 26 30

and partly mn the furinel déﬂweﬁi cﬁ:ﬂ\ls@hér}%eaé’cﬁor@ihgtfbechuba. Zhherdin the ARiiar,

only t he h ntal .d re sho howeye vertlca
defl ection _COI eé:ﬁgn coi is § §8lt8rs§9f)8§ ﬁé@“@%ﬂﬁ"ﬁ\g}@a ”fcflimﬁ?ﬁ é’nu%f’g?'f °
her ei nafter. Tdsm‘hcde Irsyffobeealod ulxeremofhe auxilidnn edeffiectiah aoid hesoon dedd iturn

pairs, one on &aghh Il Qlat BScanbfﬁe neck of ihe tube, g&é w%'on%bﬂaﬂéosed

defl ection for 11 ne scannlczgl rimary horizon
on opposite sithePrposie peicaily figkl arg y’hﬁ@ﬂ fi‘@rﬂfmoftéieﬁgdm\/@ld at least partly

10 overdaps the auxiliary deflection coil in an area of the end tum section.

' 8. The deflection coil system according to Claim 7. wherein the primary

" deflection coll is a saddle shaped coil provided with o flat end tum section, the

primary and auxiliary deflection coils being mountable successively on the tube

15 so as to overlap at least parlially in the area of the respective flat end tum
sections.

9. The defiection coil system according to Claim 8, wherein the flat end

tum sections of the primary and auxiliary defiection coils are disposed on facing

20 ends thereof, whereby the primary deflection coil is mountable on an envelope
of a television tube and the auxiliary deflection colil is mountable on a neck of

the tube, partially overiapping the primary deflection coil at the flol end tumn
sections. )

25 10. The deflection coit system according to Claim 9, comprising a primary
deflection yoke and an cuxiiory deflection yoke. each of said yokes having
horizontal deflection coils and vertical deflection coils oriented to produce a
magnetic field in axes perpendicular to an axis of the electron beam, and
wherein each of said ooils has at least one nega‘ave polarity section coupled to

30 an additional one of said coils.

11. The deflection coill system according fo Claim 10, wherein each of
said yokes has coils in two mutually perpendicular axes perpendicular fo said
axis of the electron beam.

35 .
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wi ndi ngs 34 which define |oops oriented generally in a horizontal

pl ane.

Accordingly,: theTmagﬁa&hsBém ek oduced by coils 32 has field lines

di sposed gen |y across the path of the el ectron beam
The coils are ‘a sawtooth current at the horizontal |ine
scanni ng frequency, erefore cause the electron beans to trace

hori zontal |ines on screen 22 Simdl&rly, primary vertical deflection

coils (not shown | naFhGuBiAY olehion BeoRPBSpioy cong;;rﬁm gsed generally
ner

vertically, producin i el d
defl ect the el ect ré’ngﬁé
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i nes orlente y-horizontally,

FRPERG ¢ dgCk pndron ?fé’e{P@ﬁt ptigosisenm aleslion gue being
disposed in o neck of the fube and operable to produce a beam of electrons

to be accelerated through the neck and through the envelope toward a dispiay
surface at an opposite end of the tube;

at least one primary deflection coil for deflecting said beam in at least
one of. two mutually perpendicular directions on the display surface, the primary
deflection coil having a saddle shaped configuration and being mounted on the
envelope of the tube, for producing a magnetic field perpendicular to the beam
of electrons; |

at least one auxliary deflection coil having a saddle shaped
configuration and being mounted on the neck on a common axis with the
primary deflection coil, the auxiliary deflection yoke producing a magnetic field
substantiolly paraliel to that of the primary deflection field, centered at a point
spaced therefrom -along the common axis;

at least one of said primary and secondary deflection coils being
aranged to produce a magnetic deflection field of a first polarity in the tube
and a supp!erhemal field of an opposite polarity at an end of the coils along
the axis of the tube, said primary and auxliary deflection coils being mounted
relative to one another on the tube such that the supplemental field of said coil
coupies to the other of the primary and auxiliory deflection yokes, whereby
coupling between said primary and secondary deflection coils at the first polarity
is substantially cancelled.

13. The scanning electron beam display according to Ciaim 12, wherein
at least one of the primary deflection coil and the auxiliary deflection coil has a
fiat end turn section, substanticlly producing the supplemental field at the
opposite polarity, and wherein the primary and ouxiliary deflection coils are
overlapped on the fube over ot least pdrt of the fiat end tumn section.

14. The scanning electron beam display according to Claim 13, wherein
the auxiliory deﬂecﬁgn coil is disposed to the rear of the primary deflection coil
along the tube, and the auxiliary deflection coll has said fiat end tum section
adjacent a forward end of the auxiliary deflection coil.

AR R ) L
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Typically, the horizontal and vertical primry defle-c_ti'on coils are rmunt ed

10 together.in a deflection yoke having an ext@nr&ieet wn)
and residing on the neck 26 at its junction shaped
envel ope 28, such that the forward portion on coils
extend onto the funnel 28. ‘Preferably, the ectlon yoke is as short

as possible along the Z axis (the tube -12- center line), such that the

focal length of the ﬁgﬂe%hﬂiﬂﬁ%{%&&ﬁeb%@nca sl6) B3l B CHBATA,! indrBS:

is short and the over ['en tus 1Tn m
def | ection yokibeiRrigeqry qeﬁeﬁféﬂﬂ‘rﬁ‘él" 61506{"0&% end/um seeligny theuand dendestienss

and may I &cﬂnectﬁmear? b dediaRAdrldctiyn BeftYbdg epreest P&ty Dhadbddy. Fl GURE

1, for exanple of errite, for confining flux | eakage. The
auxiliary deflection coil systemis provided according to the i nvention 20
to produce any of al&ufieer saxfinnbgdidiecteml  mheinh edisplans doebatdinpytcbeCidies i nz,bl e,

fo the rear of SPREY'S damdudictiod Jole TRl GF LA erbedtn, 1, BoBh o]
hori zont al aux$did atb&esdm\liﬁgzhomﬂtﬂb idefiection coilh endwertical defiedion calix |0lﬂeaf|e¢
deflection coijgs f@%o@eo'rﬂﬁbh'éiﬁ;dﬁéie sﬁb&@s &Héﬁ@éﬁ%{ fo gn ﬁ)@é’ S on

magneti c deflection fi auxi | i ary 25

Typi c
defl ection fi e‘l’%""f‘s“?‘él"ﬁﬁ’?]@l%cﬁrﬁilsﬂ@r c?‘HmstWée%ﬁniet’l‘R%’*W Roiihy peGtign
coils, whigh coupléd &Y iadeadMidredBhaloraar okt i cal scanning.

17. The deflection coil system according to Claim 10, wherein each of
said yokes has colls in two mutually perpendicular oxes perpendicular to said
axis of the electron beam. ' :

15 )

18. The deflection coil system according fo Claim 17, wherein at least
some of the primaty deflection coils and the auxiliory deflection coils have a fiat
end-tum section, overlopped with a fiat end tumn section of another of said
primary deflection colils and said auxiliary defiection coils, said end tumn sections

20 substantially defining respective opposite polarity areas of said colls.

19. A deflection yoke arangement, comprising:

a first deflection coll located along the longitudinal axis of a cathode ray
tube and operable to provide a first deflection field inside said tube for

25 deflecting an electron beam that is traveling inside said tube toward the viewing

screen; _ _

a second deflection coil located along said longitudinally axis and
displaced longitudinally from said first deflection coil and operable to ‘provide a
second defiection field inside said tube for providing additional deflection of

30 said electron beam,

wherein the fwo deflection coils are positioned along the longitudinal axis
1o provide an overlap of the rear end tum section of one of the coils. with the
front end tum section of the other coil.

e
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to

A coil having a current passi ng through it produces magnetic field |lines
having a first pmhmﬁheet tfe | oop defined by the coil, and an

opposite poI f the loop. O course in connection with
control |l ed defl ect normal |y desirable to minimze the extent
to which t'he opposi po arltyfleld deflects the el ectron beam As
shown in FIGURE 2, a saddle shaped coi |l H4. having a Iateral |y

pr ot rudi ng sectionﬁ?Z at _its axi end al ong the Z axis can

m ni i ze the concerPr & groRget %?'PQef%G’F’é?l‘t Wherg) goGh tc}“n’ﬁet%’st‘&be
20. Thi s confsbgdisattiomedp wiithi dicleast omeg BE the rdaradrdi tuih 8B8SHdnY oHSaidedisd Soil
axi s
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and the front end tum section of the other coil being of the flattened
construction.

21. An arangement according to Claim 20 where both of the
oforementioned end fum sections are of the fiattened construction.

22. A arangement according to Claim 21 wherein said first and second
deflection fields each are of elther the horizontal or vertical deflection type.

23. An aorangement according to Claim 19 wherein said one coill is said
first coll, wherein the first deflection field has a first polarity within a first region
defined by the rear end tumn section and on opposite polarity in a second
region, wherein the second deflection field has o first polarity within a first region
defined by the front end turn section and an opposite polarity in a second
region. said overiap resulting in the superimposing of respective poiarity regions
of the two coils in o manner which substantially cancels cross coupling of the
two coils.

24. A arrongement according to Cloim 21 wherein said first and second
defiection fields each are of either the horizontal or verfical deflection type.

25. An arrangement according to Claim’ lb where each of the coils is
saddle shaped with, at ieast one of the rear end tum section of said one coil
and the front end tum section of the other coil being of the flatiened
construction.

26. An amangement according to Claim 25 where both of the

aforementioned end turmn sections are of the flattened construction.

27, An arrangement according to Claim 26 wherein said one coil is said
first coll, wherein the first deflection field has a first polarity within a first region
defined by the rear end tum section and an opposite polarity in o second
region, wherein the second deflection field has a first polarity within a first region

T L R



di spl acenent characteristic of curve 58, as shown in FI GIRE 4, where HO is
t he . mai n or Gaussi an conponent (i.e. uniformfiel d)TmShedeHasBeenReﬁaced

defl ection field. A nore conplete depiction o
respective coils of a typical prior art prinary/aUX|
systemis shown in FIGURE 10, wherein a high 5 perneability

i s disposed between the primary coils andi4he auxiliary c0|Is. Each

f th tal i.| 84, [ t I | 86,
ouxi 11 ary hor i Saftiest Blofe B8 .art’ 1Bl 1450 T8 ercapretel peStNaE Fatsosney
directed or region, sgidnekrigp eadiinglimthe supermposing of redpeativel Qolcasy tedions
respect | ve o0l bewl 1 48l AL MBI AR ALudhiRRP SEficen omLAMing GORE"

axis (the Z axis), SOME cross cou occur s ng
efforts to cont¥foithe positions of the magnetic field lines. Cross

coupling iss normal | y undesirabl e because the extent of auxiliary
defl ection is thereby nodul ated as a function of the position of the
beamin the roster, as set by the primary deflection cails. 15

According to an i.nvention arrangenent, however, neans are provided to
deliberately cross couple the fields of the primary and auxiliary

defl ection systenms in a nmanner that cancels the effects of the cross
coupl i ng.

A )



A primary deflection coil 32 is configured to produce- ~ar defl ectT"c‘iﬁ field ﬁ

having a first polarity within a first region define beed @Nd an
opposite 20 polarity irn a second region. The a |on coi |
42 is also configured to produceadeflectlo a first
polarity in a first region and an opposite econd
region. The primary deflection coil 32 ang-the auxi I|dry defl ection

coil 42 are then cross coupled such that the opposite polarity areas of
the primary and auxiliary deflection coils coracel cross coupling at the
first 25 polarity. TheABSTRAGE y and auxiliary deflectlon

coil's 32 and 42 ma VRRE WREANGEMENT Wl OVERIAPPING BEEEGHON B Ube 20

wherein cross coupPlng results at |east part rOX|n1ty of the
primary and auxiliary coils on the tube, the respective c0|Is bei ng

di sposed ons a gormwldéﬂ@eﬁoa c??lfdyﬁ\‘éﬁm R d lhmmb% ﬁﬁmc&tdéﬂ%%ﬁbt&@&ﬂ :x3) bh\ﬁ
30 BULI Y 2 Sk Sohodfht RS 88, S BB iy SR 15
FIGURE 3 is a ddcht opeshbleuton mrbduce a respeetventhaghetid dielcb hbving ha dirst polarity
A regton 70 ociEUTBGiA ey Bits dorralid Bn YheBte pooity, A 7 WEbdrd fefa= >
field produceddash efhibedwiol coils iy grosped sﬂ%mqfkmrbgf the P9&Wet polariyHield @bp of
the 10 eoch coil and alt of its opposite polarity field, are in each case coupled to the
other coil. This cancels the effects of cross coupling of the prlmcry ond auxiiory
deflection coils, which are placed in proximity on the some axis, for example on
the neck (26) and envelope of a television display tube (28). At least one of the
primary ond cuxiliary deflection coils is a soddie shaped deflection coil and has
15 a flat end tum section (36,46), substontially defining the opposite polarily area.
The primary and auxiliory deflection coils are overlapped on fhe tube over at
least part of this end turn section.

(Figure 1)



-7- respective coil. The opposite polarity region corresponds to the
el ongat ed section 62 at the axial end of the coil 64. W t.h
reference to FIGURES 6 and 7, if two coils 32 and 42 are di sposed end
to end along a tube 26, the negative polarity sections 70 obtained at the

5 axial end of each of the coil sagsTRhcaocswwEed W th the other of the coils.

The cross . coupling is at the negative polarity, i.e., 180 degrees out
of phase with the field obtained in the | oop of the respective coil.
This crass coupling is negative but still wundesirabl e because it
produces a nodul ation of the auxiliary deflection as a function of
beam position in the roster.
28
32
%, 42 4 Fb 22
e 44
= _r X
71 Ll == S
24 ¢ f’j *
tl
42 3% 0!
46 k72
20
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10 According to an inventive aspect as shown in FIGJURES 8 and 9, tﬁa)
primary and“aﬁxiliary defl ection coils 32 and 42 are overl apped on the tube

over d%%&m & e|r respective end turn sections 36 and 46. As

aresult, the , cross coypled in part along their positive
~polarity area FI 9, as well as al ong thelr

negati ve pola

By correctly 15 positioning the ‘Dﬂils 32
and 42, and in partlcular by overl apping the end turn ect fops Y36 and

46 thereof by the required extent, it is possible to substgntiall
cancel the cross coupling by providing equal amountsg@f_ cgupling gn phase
and 180 degrees out of phase An enbodil
invention is shown in cross sectlET{GE1FI d 12. Thelaukiliary

defl ecti on yoke includes a hori zomat—deft+ecti q§2eQi | 406 hngl a
vertical deflection coil 108, éagth‘- sp%zgd weaf of the primapyoe
defl ection yoke along the tub i : ction thfotighjthe
center line of the defl upper palf pf the
defl ection apparatus, ajm i ation shpwn}being

1p6| hag a
he aux{ | tary
has a]flatjrear

provi ded on the 25 | ower si
flat front end turn sectio ,
defl ection coil 106. TheZgri y
end turn section 36 at a rear qu The

65




primary and auxiliary deflection coil ore at |east partly overl apped,
namel y by * the anmount needed to cancel the effects of cross coupling by
coupling the coils 30 at both positive and. negative polarity, in a
bal anced manner. The particul ar extsgpt of overl ap depends in part on
the geonetry of th | engat ed sections 36 AG~ Adj ust nent neans
(not shown) can be%ﬁﬁ.ﬂé}l, for exanple axiall Tt.%ori ent g,(}_ Screws
attaching the respective prinmry 3@d auxiliary-Toits—to osg anot her or
to a yoke housing sucly that tphé&ex over| ap néeded Tef can ng 35
cross coupl i pgZ2can*e. obt ai ' y‘z 7 - -
%/ .
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A simlor overlapping arrangement is provided for the vertical cofhss-7094
and 108 of the primary and auxiliary deflection yokes, respectively. The
overl ap can be seen in FIGURE 12, which shows a cross section in.the
area of the overlap. The axial ends of the coils which face away from
the area of overlap 5 can be provided w th turned up end turns. Except for
the porticul or ones of the “end turnmd- which are overl appi ng ends of the
coils, the coils can be arranged in ‘a known nanner. The

overal | deflection system prQyi [ - ny | l.s,..substantially
shorter along the Z axis thaﬁ*g&fgﬂ%g&?@ 6&&%&%&% according to the
prior 10 art, as will be WIP4ArQVEREAPRING OEFLECTION COILSI GURES 10 and 11.

VWil e the prior art systemis characterized by spacing of the prinmary
coils 84, 86 fromthe auxiliary coils 88, 92, as well as the use of a

et " 020 S o] e o URELRSPOBGUEATRREERY Bkohdfobfier | o
coils. The f odeflection@f Fcannechelegepn dadn whetain @ BQinnyake sagliionds peovidest t |
as is the ovepablimdanabhe@oand hBedarfXiohd JHBLARMY ?éﬁ@@é&f@fn BE&SribiRhes
e e e B s e hindfon.' 1 BHRSIc 8 itention Contefts indi and °"¥
def | ection i sOiSRPPRARY. paricuiar, he

10 «auxiliary yoke secfions which are overlapped in ¢ manner effective to null
adverse effects of cross coupling between the main and auxiliary coils.

Deflection yokes for television picture tubes comprise pairs of conducior
colls on opposite sides of the tube, which are energized with a current for
producing a magnetic field having field lines intersecting the electron beam

15 path, the field lines being disposed perpendicuiar o the beom path. It is known
o employ main and 'cuxiliary deflection yokes in a television apparatus. A main
yoke section provides o large amplitude electromagnetic deflection of the beam
for scanning in the horizontal and vertical directions as needed to define a
raster. .

20 ' An cuxiliary yoke section can occompﬁsh a number of additional
functions, including, for example, improving the convergence of the individual
red, blue and green eleciron beams in a colg_r television project apparatus. An
auxiliary deflection yoke can be provided fdr defining alphanumeric characters
at a position in the roster determined by the main deflection yoke, using a vector

25 scanning of the beam af the desired position.

Anocther possibility is an auxiliary yoke for modulating the beam scan as a
function of the video so as to control contrast, which is modulated by the beam
scan velocity. ’

An auxiliary yoke provides a deflection of a srhcller amplitude than the

30 main deflection yoke, and can provide deflection at high speed. The auxiliary
defiection yoke is placed to the rear of the primary defiection yoke, between the
electron guns and the primary deflection yoke. |

The magnetic field produced by a coll naturally has o magnetic field
intensity that extends spatially from the area of the conductors defining the coll.

35 The field decreqses in amplitude with distance from the coil conductors, i.e., with
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MHAT |'S CLAIMED | S: 1. A deflection coil system conprising:
a primary deflection coil operable to produce an electron beam 5
defl ection field-having a first polarity within-a first region defined by
the coil and ~an opposite polarity in a second region; . an
auxiliary.deflection coil, also operablesto produce an el ectron beam
' distance cléng the Z axis, To minimize'coqpling between an cuxiliary deflection
coil ond a primary deﬂection coil on the 'séme axis, it is possible to space the
auxiliary and primary coils from one another calong the Z axis. However, "the
length of the picture tube is thereby increased. In addition to the physical length
5 of the deflection coils along the Z oxis, the operative Ier{gth of the deflection
system as a whole (primary plus auxiliary) determines the focal length of the gun-
deflection system, which forms an electron lens. Accordingly, a longer deflection
system must be spaced farther from the screen and results in poorer resolution at
the screen. A compact deflection yoke arrangement is desirable as it enables o
10 shorier overall fube length.
in a typical saddle shaped deflection yoke, as shown in FIGURES 2 and 10
of the drawings. the ends of the yoke at the axial extremes along the tube are
formed such that the windings are superimposed to protrude radially of the tube.
in this manner, the magnetic field proceeding axially along the tube is more

15 sharmply cut off at the axial end than occurs if the winding's ¢t the axial end are
superimposed axially along the tube. As shown in FIGURE 4, the magnetic field
intensity proceeding axially tails off to near zero when passing the axial end of o
saddie shaped coil of this type. A saddle shaped coll of the 1yp'e shown in
FAGURES 2 and 10 has heretofore been preferred.

20 it is also known {0 provide a high permeability magnetic shunt between
the auxiliary coils and the primary coils, e.g.. @ ferrous ring having a minimum
extension along the Z axis as shown in FIGURE 10. The magnetic field lines are
confined o the high permécbility shunt path, tending to localize the fields
produced by the respective coils and to better isolate the effects of the primary

25 deflection coils and the oudliary deflection coils. Notwithstanding these efforts,
some coupling of the primary and auxiliary deflection colls remains, in part
through the high permeability shunt. Accordingly. modulation of the auxifiary
defiection coils by the primary deflection signals {(and vice-versa) couses.ouxilicry
deflection to vary with the position of the beam in the raster, and odversely

30 . affect convergence and color purity.

it is an ospeét of the present invention to eliminate cross-modulation
between the primary and 'cuxikiory defiection coils of a scanning elecfron beam
apparotus, by providing ot least one coil with a magnetic field section of
negative polarity, and deliberately coupling the two coils using the negative

35 poloarity sections to null the effects of coupling of positive poiarity.

i This is the replacement shest
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deflection field having said first polarity in a first region and said
opposite polarity in a second region; and wherein, 10 t'he
primary deflection coil and the auxiliary deflection coil are
superinposed such that the opposite polarity regions of the primry and
auxi liary defl éction coils subst antiglly -cancel cross coupling of the
primary and auxiliary defl ection coiTs. 15 2. The

defl ection coil sy&ﬂ%ﬂ*ﬁ@@\o@mewof theOngemtidn, towedueé thé Idenqmmamnro}ong the and

auxiliary def Eﬁ?tdfoa §8hdMioR" §siRd lh%Q/ Ogruﬁ)? %ngf o@xnﬁoﬁx/ea/é ’cf‘?&] Q%Q%P l

tube, and wherein the cross coup auxilrary
defl ecti on coPMePlngsthe oy to be P'@&@@ giawltyemmbmqsr eRpttier yonst Qfﬁtﬁf@%’ mary

and auxiliar yoc@ndqun@ chBeahathér, with28ross-modulation relmgd%}rﬁ% PRoxiRiy of
system accgr h?g to C ai 425(12 wherein at | east one of the primary and
ef

auxiliary T8 FREPIe i s a saddl e shaped deflection coil .
It is o further aspect of the invention to provide a particular form of

deflection coil which produces a reversed polarity field Gt one end, whereby
positive cross coupling of the coils can be nulled by cross coupling the reversed
polarity fields in addition to cross coupling the main coil fields.

10 These and other aspects are found in a deflection coil system for an
electron beam apparatus having a primary deflection coil and an auxiliary
deflection coil. The primary and auxiliary defiection coils are each operable to -
produce ¢ respective magnetic field having a first polarity within an area
defined by the coil and an opposite poiarity in a second area. Each of the two

15 coils is aranged such that part of the positive polarity field of each, and all of its
opposite polarity field at one end, are in each case coupled o the other coll,
thereby cancelling the effects of cross coupling of the primary and auxiliary
deflection colls, which are placed in proximity on the same axis, for example on
the neck and envelope of a television display tube. In an advantageous

20 arrangement, at least one of the primary and auxiliary deflection coils is a
saddie shaped deflection coil and has a fiot end tum section, at substantially
defining the opposite polarity area. The primary o;nd auxiliary deflection .i::)i!s
are overlapped on the tube over at least part of this section. .

Advantageously, both the primary deflection coil and the auxiliary

25 deflection coil hove such a flat end tum section, the sections of each coil being

. disposed on the qxial end thereof directed toward the other coil, and the two
coils being at least parly overlapped. The cuxiliory' deflection coil can be a
saddle shaped coil dimensioned for mounting on @ neck of a cathode ray tube,
and the primary deflection field con be a flaring saddie shaped coil that

30 extends along the neck and onto the funnel or ﬂéring section of the tube.

FIGURE 1 is an elevation view of a deflection coil system according to the
invention, only the horizon'rcl deflection colls being shown;

FIGURE 2 is a portial section view through an axial end of a deflection coill
according to the prior art;

Thig s the repiacement sheet
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4. The deflection coil systemaccording to Caim3, wherein at |east one
of the primary deflection coil and the auxiliary deflection coil has a flat
secti-on, 25 flat -end turn, substantially.defi.ning the opposite polarity

area, and wherein the pri mary and auxi liary deflection coils are
over| opped on the tube over at |east part of the end turn section to
t hereby cross couple part of the p05|t|vé1 polarity areas and all of

the opposite pol arfiGYREBEns. partidGection view thipughhen dabl 66d 0P Edfidctisy sbem
according to &rg}nﬁ tOV\[R Weﬂﬂéﬂﬁ auxi li ary deflection coil is

di sposed to the rea ry deflection coil along the t ube,
and the auxiliary- H@ﬂR%étNﬁ @ngmhl shioséngs anapridtiat fiedah thiénsityy vesos sploagirenent a

forward end obn tlez 2p! EARb¥teHGk! SIGhs Mhiof Bl defiection coll of FIGURE 2;

5 FIGURE § is a graph showing magnetic field intensity versus displacement
on the Z axis, characteristic of the deflection coll according to the invention,
namely as shown in FIGURE 3;

FIGURE 6 is o partial section view through axial ends of two deflection
coils according to the invention, on the same axis and in a first position;
10 FIGURE 7 is an H vs. Z graph corresponding to FIGURE é;
FIGURE 8 is a partial section view as in FIGURE &, wherein the axial ends
are arranged to overlap; |
FIGURE @ is an H vs. Z graph corresponding to FIGURE 8;
FIGURE 10 is o partial section view through a full deflection yoke
15 arrangement according to the prior art;
FIGURE 11 is a parlial section view through a full deflection yoke
arrangement according to the invention; and,
FIGURE 12 is a section view taken along lines 12-12 in FIGURE 11.
FIGURE 1 Hlustrates a deflection coll system for an electron beam
20 apparatus in the form of a television picture tube 20. Elecirons produced by
onhe or more electron guns disposed at the rear 24 of the picture tube 20 are’
accelerated toward viewing screen 22, which bears phosphors on an Inner
surface, to be excited by the electrons and thereby produce a visual display.
The electrons are accelerated dlong a Z axis, substantially along a center fine of
25 tube 20, qnd with deflection caused by operation of the deflection coils, through
neck 26 and funnel shaped envelobe 28. The electron beam is deflected
magnetically for scanning on the screen to e.g. obtain a raster, when defiection
is performed in a raster scanning mode.
Mognehc fields are produced via deflection coils placed on the neck 26
30 and parlly on the funnel shaped envelope 28 of the tube 20. In FIGURE 1, only
the horizontal deflecﬂon coils are shown, however, vertical deflection coils are
also prcvided as explcmed in more detail hereinafter. The coils for each axis of
the field are provided in pairs, one on each side of the tube.
For obtaining horizontal deflection for line scanning, primary horizontal
35 coils 32 are disposed on opposite sides of tube 20. Primary horizontal coils have
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- 10- 6. The deflection coil systemaccording to daim5,
wherein the primary deflection coil also has a flat end turn section,
the end turn sections of the .. primary and auxiliary deflection coils.
being at | east portly overl apped. 5 7. The deflection coil
system according to Caim1, wher€in the auxiliary deflection coil is
a saddl e shaped coil dinensioned for nouit i ng on a neck of a cat hode
ray tube, andwitkiggsi Bdthﬁndawdehharmoﬁef bmﬁé@ng&@érbuwa:s anheﬁbd)ntdlrblone

o g P Abil 305 S dendE ool Sy MO ALY LT A seedd o
def | ection fi epaergty Ivéaw“\pcﬂqrbgs 1*33 rter bhise t dlectaanxibdcam.y dbé | eacilsi are coi |
in an area of oh&8i89 %yt Hr dhwiSSthi Qtrent at the horizontal line scanning frequency, and
5 therefore cause the electron beams to trace horizontal lines on screen 22.
Similarly, primary verfical deflection coils (not shown in FIGURE 1) define loops
disposed generally vertically, producing field lines oriented generally horizontally,
and deflect the electron beam vertically ot the vertical scanning rate.

Typically, the horizontal and vertical primary deflection coils are mounted

10 together in a deflection yoke having an external housing (not shown) and
residing on the neck 26 at its junction with the funnel shaped envelope 28, such
that the forward portion of the deflection coils extend onto the funnel 28.
Preferably, the deflection yoke is as short as possible along the Z axis (the tube
cenfer line), such that the focal length of the deflection system, which defines a

15 magnetic lens, is short and the overall length of the apparatus in minimal. The
deflection yoke itseif is formed of a pilurality of individual conductors and may
include a high permeability body or core, not shown in FIGURE 1, for exdmple of
ferrite, for confining flux leakage.

The auxiliary deflection coil system is provided according to the invention

20 fo produce any of a number of additional deflections that may be desirable, as
stated previously. The auxiliary deflection coils 42 are provided to the rear of 1_!3e _
primary deflection colls 32. FIGURE 1 illustrates horizontal auxiliary deflection coils,
however, vertical auxiliary deflection coils may be included to obtain mutually
perpendicular magnetic deflection fields. Typically, the amplitude of the auxiliary

25 deflection field is relatively smaller than the amplitude of the primary coils, which
provide horizontal and vertical scanning.

A coll having a current passing through it produces magnetic field lines
having a first polarity within the loop defined by the coll, and an opposite
polarity outside of the loop. Of course in connection with controlied deflection, it

30 is nor;nclly desirable to minimize the extent to which the opposite polarity field
deflects the electron beam. As shown in FIGURE 2, a saddle shaped coil 54
having a laterally protrbding section 52 at its axial end along the Z axis can be
used to minimize the concentration of the negative polarity field within the tube
20. This configuration provides a magnetic field intensity HO versus Z oxis
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.8. The deflection coil systemaccording to Claim7, wherein the primary

deflection coil is a saddle shaped coil provided with a flat end turn
section, the . primary and auxiliary deflection coils being nountable
successively on the tube 15 so as to overlap at least partially in the area
of the respective flat end.turn -- sections. . - 9. The
deflection coil system according to C ai ™ 8, wherein the flat end turn

sections of t daﬁepzbéémwcmcwaxﬂd bficyrveesds, emst swrC i FISURE @, d&h&[@mdsoﬂe

facing 20 ends.the eo er e prinar cti nmount abl e
on an envel op ain or ?ssgnt '8@?%?“52 o%ﬁepﬁglfﬁ&d '8n5§HSect|on coi |
i s nmount abl e on a Aewdreafomplete dewcmjbet ap dhet l%peqﬂve\mlb @pp‘! wpicohpripr anar y

defl ection co I Qns OhigH e
defl ection coH'm?'t)}/g%de;ﬁcycg%erﬂ I N At%ggnal sg‘ co?rrpprﬁl%}]%@gslg p\?,?errrae'rn d 9

def | ect it onSy oReMaPliHNn omxiqr.%w %debs| @@WW pekweeene dhgh nslmcqupﬂycﬂm thavi ng
hori zontal de&ip@idy @il OiEbeh aGHItheeplithER) hSitbhRf tddiNs4; QhrinSarp VeRIBaE &dii 086,

produce a auxiliary horizontal coll 88 and auxiliary vertical coil 92 has rodially directed or
turned up end tums.

Inasmuch as the respective coils of a deflection system are disposed

10 dalong a common axis (the Z qxis), some cross coupling occurs notwithstanding
efforts to control the positions of the magnetic field lines. Cross coupling is
normally undesirable because the extent of auxiliary defiection is thereby
modulated as a function of the position of the beam in the raster, os set by the
primary deflection coils, _

15 According to an invention arrangement. however, means are provided fo
deliberately cross couple the fields of the primary ond auxiliary deflection
systems in a manner that cancels the effects of the cross coupling.

A primary deflection coil 32 is configured to produce a deflection field
having a first polarity within a first region defined by the coil, and an opposite

20 polarity in 0 second region. The cuxiliory defiection coil 42 is also configured to
produce a deflection field having a first polarity in a first reglon and an opposite
polarity in a second region. The primary deflection coil 32 and the cuxmcry
deflection coil 42 are then cross coupled such that the opposﬁe polarity areas of
the primary ond auxiliary deflection coils cancel cross coupllng at the first

25 polcarity.

The primary and ouxiliary deﬂechon coﬂs 32 and 42 may be deflection
coils of a video display fube 20, whereln cross coupllng results at least parily
from proximity of the primary and auxiliary coils on the tube, the respective coils
being disposed on a common Z axis defined by the fube 20. At least one of the

30 primary and ouxiliary deflection coils 32 and 42 is' a saddle shaped defiection
coll, however, a section 62 of the coil as shown in FIGURE 3 is o flat end tum ot
one end of the coil. This conﬁ'gbroﬁbn prdd(ices .'dn HO versus Z curve 68 as
shown in FIGURE 5, A region 70 occurs along the Z axis, wherein the polarity of
the field produced by the coil is opposite from the polarity within the loop of the
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hegnetic field in axes perpendicular to an axis of the electron beam and
wherein each of said coils has at |east one negative polarity section
coupled to 30 an additional one-of said coils. - 11. The .
deflection coil systemaccording to Caim10, wherein each of. said
yokes has coils-in two nutual ly perpendi g.,gl ar axes perpendicular to said

axis of the electron beam 35 o
respective coil. The opposite polarity region comresponds to the elongated

section 62 atf the axiol end of the coil 64.
With reference to FIGURES 6 and 7, if two colls 32 and 42 are disposed
end to end along a tube 26, the negative polarity sections 70 obtained ot the
5 axial end of each of the coils still couples with the other of the coils. The cross
codpling is at the negative polarity, i.e.. 180 degrees out of phase with the field
obtained in the loop of the respective coil. Th;s cross coupling is negative but
still undesirable because it produces a moduiation of the auxiliary defiection as

a function of beam position in the raster,

10 According to an inventive aspect as shown in FIGURES 8 and 9, the
primary and auxiliary deflection coils 32 and 42 are overlapped on the tube over
at least part of their respective end tum sections 36 and 46. As a result, the coils
are, cross coupled in part along their positive polarity area, shown os 72 in
FGURE 9, as well as along their negative polarity areas 70. By cotrecily

15 positioning the two coils 32 and 42, and in parficular by overiapping the end tum
sections 36 and 46 thereof by the required extent, it is possible to substantially
cancel the cross coupling by providing equal amounts of coupling in phase and
180 degrees out of phase.

An embodiment of the invention is shown in cross section in FIGURES 11

20 ond 12. The auxiliary deflection yoke includes o horizontal deflection coil 106
and a vertical deflection coil 108, both disposed to the rear of the primary
deflection yoke along the tube. FIGURE 11 is‘a cross section through the cer;rer
line of the deflection apparatus showing the upper half of the deflection
apparatus, a mirror image of the configuration shown being provided on the

25 lower side. The auxiliary deflection coit 106 has a flat, front end turn section 46
at a forward end of the auxiliary deflection coil 106. The primary deflection coil
102 has a fiat, rear end tumn section 36 at a rear end. The sections of the
primary and ouxiliary deflection coil are at least parily overlapped, namely by
-the amount needed to cancel the effects of cross coupling by coupling the coils

30 «at both positive and, negative polarity, In a balanced manner. The particular
extent of overlap depends in part on the geometry of the elongated sections 36
and 46. Adjustment rﬁeons (not shown) can be providéd, for exampile axially
oriented screws ottoching' the respective primory and auxiliary coils to one
another or to @ yoke housing such that fhe exdcf overlap needed for cancelling

35 cross coupling can be obtained adjustably.
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-11- 12. A scanning el ectron beam di splay, conpri sing: .

a tube defining a neck and on envel ope, at |east one el ectron gun being

di sposed in a neck of -the tube and operable to produce a beam of el ectrons
to be accelerated through the neck and t hrough the envel ope toward a
display 5 surface at an opposite end of, the tube, at | east
one primary deflection coil for deflecti r?g said beamin at [east one
of two nutual |y pefpimilirceNedortingeotrongement s herodideg| fay theinvedioe] colte 104

primary | 864 hegtdraRe %Homﬁa%@oaﬁdgd egcrnsh% QQ%Héc%@t *rRé‘ oegﬁoé;?e' ng

nount ed on the envel "}i e,
per pendi cul ar °?® Béh &g dfn FGUR Eof] 'eIW 8?%”3 a Cfoss SeCf'O“ an *F@a%flecoﬁé the

auxiliary defbmlbponmwcklahéﬂdisndf theS SR hieh 268! away frdh Hhé B of QVeddld

bei ng nount ed S W ry deflection
coil, the %um y& ?%écv{"% el d?ggp?n?%ms géxﬁ ﬂgg’ﬁétﬁ? EQF'Pé'FB Shel SRS
subst anti al | yemmam NhlqhocrehmeﬂObpmbeermﬂ ofoihe cilk| et calln danebel arraagéaned at

a point 15 sQ3nsdnth d.fg rom al ong the common axis; at | east

one of said pri rrar¥ secondary deflection coils being
he overall deﬂec'aon system provided by the invention is substantially

shorter along the Z axis than a comparable conf‘gura'non according to the prior

10 art os will be apparent from a comparison of FIGURES 10 and 11. While the prior
art system Is characterized by sbocing of the primary coils 84, 86 from the
auxiliary colls 88, 92, as well as the use of a fiux confining element 94, the
overapped arrangement of the invention is shorter than the individual lengths of
the primary and cuxiliary coils. The focal length of the deflection system as a

15 whc_)le is short, s is the overall length along the Z axis, whereby o shorter picture
tube is made possible. In addition. the precision of primary and auxiliary
deflection is improved.
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arranged to produce a magnetic deflection field of a first polarity in the
t ube and a supplenental field of an opposite polarity at an end of the
coils al ong the axis of the tube, said primary and auxiliary . .
.deflection coils being .nounted 20 relative to one another on the tube such
that the supplenental field of said coil couples to the other of the
primary and auxiliary defl ection yokes, \Zhereb coupling between said
primary and secondary deflection coils at the f| rst polarity S

subst anti al | ywgaReetl Qthep 15:25 13. The scanni ng el ectron beam di spl ay
according to Caim12, wherein at |l east one of the primary deflection
coil and the auxill: aﬁ'?e RN LAl syHemo CPMPHENG : flat end turn section.

sulbsta{mal lé prodanﬂgioWﬁQjé‘!éﬁ%ﬁn@cgt Qipérd:@tbdf@é ﬁaﬁcte an Qalim%ht ®eam
polarity, an [ auxij.liar eflection coils are
over | appedgond hg u&? J]Sgﬁn%t f%’a@&c'%r‘?&'m 'Tvﬁsé egigp dafged Bvihesdlie 30
14. The scanncﬂ@p@bette{ polwritydam sicoptaggmacor ding to C aim 13, wherein
the auxiliary defl I SRO e

Sﬁtdt?ﬁb&od%ﬂebﬁoﬁ R, élgcg rétgg t 3}0398%3 é%eel Icfé rbéarn has

defl ection coil t ube e auxiliar
said flat enddefiactioncfal¢d Otppvmg said first polarity in a first region and said opposite

polarity in a second region; and wherein,

10 : the primary deflection coil ond the auxiliary defliection coil are
superimposed such that the opposite polarity regions of the primary and auxiliary
deflection coils substantially cancel cross coupling of the primary and auxiliary
deflection coils.

15 2. The deflection coil system according to Claim 1, wherein the primary
and auxiliary deflection coils are deflection coils of a television dispiay ﬁ}be, and
wherein the cross coupling of the primary and auxiliary defiection colls results at
least partly from proxim.iiy of the primary and auxiliary coils on the tube.

20 . 3. The deflection colil system according to Claim 2, wherein at least one
of the primary and auxiliary defiection coils is a saddle shaped deflection coil.

4. The defiection coil system according to Claim 3, wherein at feast one

of fhé primcr_y deflection coil and the ouxiliary deflection coil has o fiat section,

25 fiat end tum, subs‘rcnﬂotly defining the opposite polarity area, and wherein the

primaty and auxiliary defiection colls are overlapped on the tube over at least

part of the end tum section to thereby cross couple part of the positive polarity
areas and all of the opposite polarity areas.

30 5. Thc_e deflection coil system dccording to Ciaim 4, wherein the guxiliary
deflection coil is disposed to the rear of the primary deflection coil along the
tube, and the ouxilidry\'deﬂecﬁon coil has said fiat end tumn section adjocent o
forward end of the auxiliary deflection coll.

L I
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adj acent a forward end of the auxiliary deflection coil. 35

-12- 15. The scanning el ectron beam display according to Caim
14, wherein - the primary deflection coil also has a flat end turn _
section, the end turn sections of the primary and auxiliary deflection

coils being at least partly overlapped.. 10-
el ectron beam display according to Q % m 12, _
6. The deflection coil system according to Claim 5, wherein the primary

deflection coil also has a flat end turn section, the end turn sections of the
primary and auxiliary deflection coils being af least partly overlapped.

16. The scanni ng

5 7. The deflection coil system according to Claim 1, wherein the auxiliory
deflection coil is a soddle shaped coil dimensioned for mounting on g neck of a
cathode ray tube, and wherein the auxiliary deflection coil has an end tumn
section which is flat against the neck of the tube, said end turn section providing
the opposite polarity field, and wherein the primary deflection field at least partly

10 overaps the auxiliary deflection coil in an area of the end turn section.

' 8. The defiection coil system according to Claim 7, wherein the primary
deflection coil is a saddle shaped coil provided with a fiot end tum section, the
primary and cuxiliary deflection coils being mountable successively on the tube

15 so as to overlap at least partially in the area of the respective flat end tum
sections.

?. The deflection coil system according to Claim 8, wherein the fiat end

turn sections of the primary and auxiliary deflection coils are disposed on facing

20 ends thereof, whereby the primary deflection éoil is mountable on an envelope
of a television tube and the auxiliary deflection coll is mountable on a neck of

the tube, partially overiapping the primary deflection coil at the flat end turn
sections.

25 10. The deflection coil system occording to Claim 9, comprising a primary
deflection yoke and an auxiliary deflection yoke, each of said yokes hcvxng
horizontal defiection coils and vertical defiéction coils oriented fo produce a
magnetic field in axes perpendicular to an axis of the electron beam, and

wherein each of said coils has at least one negative polarity section coupled to ‘
30 an additional one of said colls.

11. The defiection coil system oocording' to Claim 10, wherein each of.
said yokes has coils in two mutually perpendicular axes perpendicular to soad
axis of the electron beam.

35
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conprising a primary deflection yoke and an auxiliary deflection yoke, each

of sol d yokes having horizontal deflection coils and verti cal

defl ection coils oriented to produce a magnetic field in axes
perpendlcular to an axis of the electron beam and wherein each of said
coils has at | east one negative polarlty]§ect|on 10 coupled to an _
addi tional one of said coils. 17. The deflection coil system

according to d ai m20 segning pleghiem bepm displog adainyrisiogs has coils in two
mut ual |y per pendi cultabe%ﬁﬁma% ReadbRY ! eﬁ\/éxo%%l gt 1oast o@égﬁec%ntdﬂu% ﬁé.ﬁgt ron

beam 15 defl ection coil system accor

wherein at | efposed in gd??é’ko‘?f PR dUBe aRgt grereblesta PEIFUSS] q’?%‘i@i of itectrons
auxi | i ary def lebbi mstetaolesl ﬂh&)(@haihéhﬁick cnd tmm?ht #heNerivBRibeOdwaRY f Higmagd
al

\é\nmt Ihsaal;lldag’al %%%rﬁ %’?%’E’Hg’g '??8%'@0 P‘s? said end tmlnrrg(re)ét ?g;!seggl o
substantial |y defi ot lapst @spawtmw dafiection eop dbradetiactiagesatd ddecsmiird at dediss .
one of_ two mutually perpendicular directions on the display surface, the primary
deflection coll having a saddle shaped configuration and being mounied on the
envelope of the tube, for producing a magnetic field perpendicular to the beam
10 of electrons;
at least one auxliary deflection coil having a saddle shaped
configuration and being mounted on the neck on a common axis with the
primary deflection coll, the cuidlicry deflection yoke producing a magnetic field
substantiolly parallel o 1hdt of the primary deflection field, centered at o point
15 spaoced therefrom along the common axis;
at least one of said primary and secondary deflection coils being
arranged to produce a magnetic deflection field of a first polarity in the tube
and a supplemental field of an opposite polarity ot an end of the coils along
the axis of the tube, said primary and auxiliary deflection coils being mounted
20 relative to one another on the tube such that the supplemental field of said coil
couples to the other of the primary and auxiliary deflection yokes, whereby
coupling between said primary and secondary deflection coils at the first pold-riiy
is substantially cancelied.

25 13. The scanning electron beam display according to Claim 12, wherein
at ieast one of the prAmary deﬂeéﬁon coil and the auxiliary: deflection coll has a
fiat end fumn section, substantially -producing the supplemental field at the
opposite polarity, and wherein the primary and auxiliary deflection colls are
overlapped on the tube over at least part of the flat end tumn section.

30
14. The scanning electron beam display according to Claim 13, wherein
the auxiliary deflection coll is disposed to the rear of the primary defiection coil
along the tube, and the auxiliary deflecﬁon coil has said flat end turn section
adjacent a forward end of the auxliary deflection coil, |
35
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19. A deflection yoke arrangenment, conpri sing: a first

defl ection coil located along the lIongitudinal axis of a cathode ray

tube and operable to provide a first deflection field inside said tube for
25 deflecting an el ectron beam t hat is traveling inside said tube toward
the view ng screen, séond defl ection coil located along
said longitudinally axis and di spl acéd longitudinally fromsaid first
defl ection coil ands.oprer atdrmirtgoelpctwmchewn dnsploysecwdhn@efd @nimnom fu/edrdin

i nsi de said t%epiir&ggpég}QCQEn%oﬁ% ﬁ? eglﬂcq ge tn (s)en hgn,p%ugl ? ﬁkgjraes;lsfe: 6‘%{’50? he

beam ction

| ongi t udi nal &kthe primaryt @nd paxilane daﬁe@w@mcalp befngt hte%epdaworéwdveﬂmwesiect i on

of one of the coils with the front end turn section of the other coil,
5 16. The scanning electron beam display according to Claim '12.

comprising a primary deflection yoke and an auxiliary deflection yoke, each of

said yokes having horizontal deflection coils and vertical deflection coils oriented

to produce a magnetic field in axes perpendicular to an axis of the electron

beam, and wherein each of said coils has at least one negative polarily section
10 coupled to an additional one of said coils. '

17. The deflection coil system according to Claim 10, wherein each of
said yokes has coils in two mutually perpendicular axes perpendicular to said
axis of the eleciron beam,

15

18. The defiection coll system according to Clc.im 17, wherein at least
some of the primary deflection coils and the ouxiliary deflection coils have a flat
end tum section, overiapped with a flat end tum section of another of said
primary deflection coils and said auxiliary deflection colls, said end turn sections

20 substantially defining respective opposite polarity areas of said coils.

19. A deflection yoke arrangement, compriéing:
a first deflection coil located along the longitudinal axis of a cathode ray
. ~ tube and operable to provide a first defiection field inside said tube for
. 25 defiecting an electron beam that is fraveling inside said tube toward the viewing
screern; . )
a second defiection coil located along said longitudinally axis and
displaced longitudinally from said first deflection coil and operable to ‘provide o
second deflection field inside said tube for providing additional deflection of
‘30 said electron beam, '
wherein the two deflection coils are positioned along the longitudinal axis
to provide an overlap of the rear end turmn section of one of the coils with the
front end turn section of the other coil.

is is the replacement sheel
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- 13- 20. An arrangenent according to Claim 19 where each of the

coils is soddl e shaped, with at |east one of the rear end turn section
of said one coil and the front end turn section of the other coil
being of the flattened construction. 5 21. An
arrangenment according to Caim 20 where both of the - aforenentioned
end turn sections are of the flattened cddstruction. 22. A
ar rangerrent accor dbnOAR Sarfdrigieeht. dUeefdihd 18 3Rirk H1gSbnaRTeSEE WdndOccit 1
defl ection fleld each are_of either the horl zon or verti cal ection
type. _ le shaped with at least one of the rear end turn section of said one coil

ond the front end tumn section of the other coil being of the fiattened

construction.

5

21. An arrangement according to Claim 20 where both of the
aforementioned end turn sections are of the flattened construction.

22. A arrangement according to Claim 21 wherein said first and second
10 deflection fields eoch are of either the horizontal or vertical deflection type.

23. An arrangement according to Claim 19 wherein said one coil is said
first coil, wherein the first deflection field has a first poiarity within a first region
defined by the rear end tumn section and -an opposite polarty in o second

15 region, wherein the second deflection field has a first polarity within a first region
defined by the front end turn section and an opposite polority in o second
regibn. said overiap resulting in the superimposing of respective polarity regions
of the two coils in a manner which substantially cancels cross coupling of the
wo coils.

20

24. A arangement according to Claim 21 whérein said first and second
deflection fields eoch are of either the horizontal or vertical deflection type.

25. An arrangement according to Claim 19 where each of the coils is

- 25 soddle shaped with, at least one of the rear end tum section of said one coil

' and the front end tumn section of the other coil being of the fiattened
construction. ' '

26. An arrangement according to Claim 25 where both of the
30 caforementioned end tumn sections are of the fialtened construction.

27. An arrangement according to Claim 26 wherein said one coil is said
first coil, wherein the first deflection field hos a first polcri'fy within a first region
defined by the rear end tum section and on opposite polarity in o second

35 region, wherein the second defiection field has a first polarity within a first region
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23. An arrangenment according to Caim19 wherein said one coil is said
first coil, wherein the first deflection field has a first polarity within
a first region defined by the rear end turn section and an opposite
polarity in o second 15 region, wherein the second deflection field has a
first polarity within a first region defined by the front end turn
section and an opposite polarity in a seemnd region, said overlap

resulting int per i ' res ive polarity regipns . of the
oo col 19 i n ooty PRl 1LEPBERGN S SrEobptuls BtEM y corsans
two coils. 20 region. said overigp repliing nthensimeriaposingi ofgetmedivaipni@ily wgiosd n
said first andfsReod coils ind&irh&frdr Whith SLHSRIP ArkeRl o8B BEGAINACHf the
hori zorital or  vertical deflection type. DB AR AT ngement
according to C(VRiTA¥-19 where each of the coils is 25 saddle shaped with,
at least orge of the rear end turn section of said one coil and the
front end turn section of the other coil being of the flattened

const ructi on. ' -

—_—
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26. An arrangenent according to Claim25 where both of the 30
aforenentioned end turn sections are of the flattened constructi on.

27. An arrangenent according to Caim26 wherein said one coil is said
first coil, wherein the first deflection field has a first polarity within
a first region defined by the rear end turn section and an opposite

polarity in a second 35 region, wherein fipe second deflection field has a
first polarity within a first region
| ABSTRACT
DEFLECTION YOKE ARRANGEMENT WITH OVERLAPPING DEFLECTION COILS

5 A deflection coil system for a CRT has a primary defiection coil (32) and
an auxiliary deflection coil (42). The primary and cuxiliory deflection colls ore
"each operable to produce a respective magnetic field having a first polarity

" within a region defined by the coil and an opposite polarity in a second region.

Each of the two coils is arranged such that part of the positive polarity field of

10 each coil and all of its opposite polarity field, are in each case coupled to the

other coll. This cancels the effects of cross coupling of the primary and auxiliary

deflection coils, which are placed in proximity on the same axis, for example on

the neck (26) and envelope of a television display tube (28). At least one of the

primary and cuxiliary deflection coils is a saddle shaped deflection coil ond has

15 «a flat end turn section (36.46), substantialty deﬁning the opposite polarity area.

The prmary and auxiliary deflection colls are overiapped on the fube over at
least part of this end tum section.

(Figure 1)
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-14- defined by the front end turn section and an opposite polarity in a
"second region, said overlap resulting in the superinposing of respective
polarity regions of the two coils in a manner which substantially cancels
cross coupling of the two coils.
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