ther€for” The invention relates to a device for displaying television
pi ctures by neans 'of a display tube in the neck of which an el ectron gun
systemis present for emtting at | east one el ectron beamtowards a dis-
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defl ection COI| for producing, when energized a frame deflection field and

2137010 "Device for displaying television d)l yres and defl ection unit *

a second deflection coil, for producing, when energized, a |line deflection
field, said second deflection coil being |ocated coaxially within the first
defl ection coil, each deflection coil having two 10 dianetrically

oppositely located coil units the first deflection coil (the frame
deflection coil) having a w nding distribution for producing, upon
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with a negati've sixpole field in the central area,_ and producing’ 15 a
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facing the display screen. '
In monochrome display tubes the electron gun system is designed
to produce cone electron beam. In colour display tubes the electren gun
system is designed to produce three electron beams.
20 For some time now colour display tubes have been used in which
three electron beams which are spatially separated from each other are
located in one plane. Such a display tube is known as an in-line colour
display tube. In the in-line colour display tube it is endeavoured to
use a deflection unit having deflection coils which give such an inhomo-
25 geneous field distribution that the beams of the electron guns coincide
over the whole screen when being deflected. For that purpose in particular
the line deflection field (to be generated by the second deflection coil)
on the gun side of the deflection yoke must be barfel-shaped and towards
the screen side it must be pincushion-shaped, and, conversely, the frame
30 deflection field (to be generated by the first deflection coil) must be
pincushion-shaped on the gun side and it must be barrel-shaped more
towards the screen side.
The extent of pincushion shape and barrel shape is such that
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2 upon deflection the convergence errors of the electron beans emtted by
the el ectron guns‘are corrected as a result of which pictures of satis-
fiact ory convergence properties can be produced on the screen of the. dis- .
pl‘a-y tube. Display tube-deflection yoke nbi nations of this type are 5
sai-d to be sel f-converging. Al though the convergence is ensured in this
manher (for that purpose, in practlce the deflection coils nust often b
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difficult, if not rcrpossmle to produce as 'a production itema franme

deflectlon _ h has such a strongly varying winding distribution as
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sulting in a pincushion shaped deflection fleld) , produces a dipole
field in its central area in combination with a negative s:.xpole field
20 (result:.ng in a barrel shaped deflect:.on field), and produces a dlpole
field on its side fac:.ng the display screen in conbmatlon with a positive
sixpole field (resultmg in a pincushlon shaped deflection field), may
: lead to a TV display device which sat:.sf:.es the requirements imposed as
regards self-convergence and raster dlstortion. However, with the
25 winding methods used nowadays it is very difficult, if not impossible, to
produce as a production item a frame deflect:.on coil which has such a o
strongly varymg winding distribution as is necessary to realise the above-
described deflect:.on field design. This applies in particular with refe-~
rence to the winding distribution on the screen side. In order to make
‘30 the pincushion shape Of the frame deflection field on the screen side so
pronounced as is necessary for achieving a minimum east-west_ raster dis-
tortion, it is required to make the sixpole component sufficiently posi-
tive. The sixpole conponent becomes more positive as the window aperture,
which in saddle coils is def:.ned as the angqular aperture between the two
35 ax:Lally extendmg winding segments, becomes larger. However, the strength
of the sixpole cannot be made unrestrictedly large. With an angular
aperture of 180° the maximum strength is reached. When the angular aper-
ture is made larger than 18_0 » for which purpose the coil units of the saddle



“tortion, it is-required to nmake the sixpole corrpohent sufficiently posi-
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(astigmati sgueRd thO Erapk difikceich Fitld kkeshds farther towards the
screen than the line deflection field, not too strongly pronounced a '

20 'pincushion shape of the frame deflection field in the screen side area
will suffice while nevertheless the requiren'ent of a minimum east-west
raster exrror is satisfied and it is easier to wind the frame deflection a
coil in such manner that the requirements of minimum convergence errors
(astigmatism and coma errors) are fulfilled.

25 - The deflection units for television display dev:n.ces having
both a line deflection coil and a frame deflection coil of the saddle-
type have so far been constructed so that the deflection field generated

by the line deflection coil on the screen side extended famther than the
deflection field generated by the frame deflection coil. The invention -

30 on the contrary uses the recognition that by ca\_xs_l_ng the frame deflection

field to extend farther to the screen side than the line deflection field,
east-west raster errors can be minmused.
An embodiment of the device in accordance w:.th the mvention is
characterized in that each of the co:.l units of the second deflection coil
35 has two crccumferentially spaced longitudmal segments which extend sub~
stantially in the direction of the longitudinal axis of the_ display tube
and which are connected at their ends by transverse segments which extend
" in transverse directions with respect to said axis, the transverse segments



25 The deflection units for television display devices having both
a line deflection'coil and a frane deflection coil of the saddle- type have
-0 far been constructed so that the deflection field generated by, l'ine
deftection coil on the screen side extenged farther than the def on
field generated by the frame deflection coil. The invention 30 e _
comtrary uses. the recogni tion that by causing the frame deflection field to.
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use in a deV|ce as descri bed herei nbefore. An enbodi'nment of
‘the inventi S8tH1 Witk rRESERRGR §O; HheyArawiaa- det ail with reference to the
draw ng. Fig. 1 is arsljagrwa 616 pbsHRRLLIGRIN e tehowte &l esliour
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- shown '“1§ Lhotn in £ig. 1.
 Fig. 3a shows the dipole field generated by the line coil of
the deflect:.on unit shown in fJ.g. 1. _
Fig. 3b shows the dipole- f:.eld generated by the field coil of
- the deflection unit of fig. 1 and fig. 39 shows the sixpole field.

20 Fig. 4 is a cross-sectional view through a tube neck having
shown therein diagrammatically a dipole line deflection field (a) and a -
positive sixpole line deflection field (b). '

Fig. 5 shows the effect of the combination of a positive frame
- dipole field with a positive sixpole field.
25 Fig. 6 shows the effect of the combination of a pos:.t:.ve frame
. dipole field with a negative sixpole field.
Fig. 1 shows a colour telev:.s:.on display dev:.ce hav:i.ng a display
tube 1 of the three in-line beam type having a neck portion 2 in which an
~ electyon gun system 3 is placed to generate three electron beams situated
30 in cne plane and having a display screen 4 on which recurring groups of
red, blue and green phosphor dots are prov:.ded in front of a (hole) mask
_ A deflectlon unit 6 is provided around the envelope 5 of the
display tube 1. It comprises a line deflection coil formed by two line
deflection coil units 7, 8 around which a frame deflection coil. is placed

35 formed by two frame deflection coil units 9, 10. An annular core 11 of
soft-magnetic material is placed coaxially around the line deflection _
coil and the frame deflectlon coil which in the flgure are both coils of
the saddle-type



Fig. 3b shows the dipole field generated by the field coil of the
deflection unit of fig. 1 and fig. 3c shows the sixpole fiel'd. 20"
Fig. 4:is a cross-sectional view through a t ube neck havi ng shown therein g

.'-.tlcally a dipole line deflection field (a) and a positive S|xpole '
linef{dgyf I ection field (b). Fig.35 shows the effect of the conbination of a
' e frame dipole field with a positive sixpole field. 25 N
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t he; saddl e-type. 5TheI|ne defl ection coil W|ththe coil units 7, 8is
shown separatelé n Fig._ 2. Coil unit 7 is forr}le tvvo Ion | tudinal
Wegnent s 12.Therstrength of ﬁﬁe InerdinoleAragmetic JGPrda"ﬂH- BT with
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gg; ec |on col Ité;e _Jégx%qgeaeﬁ&eaf&r Eé t cee?n%uie&%?nﬁ h? ll)lng magnet i .Cc
f5i etrfl g the gyn% of the deflection unlt lJ.es to the left and the
~ screen side of this unit to the right. The frame deflection coil 9, 10
is des:.gned so that upon energisation a frame deflect:.on field can be
generated having a s1xpole ccmponent which is very strongly negative
- in the central area of the. deflectlon field (sO that astlgmat:.sm errors
- 20 are minimum), is strongly pos:.t:.ve on the qun side (so that coma errors
~ are minimam) and is suff1c1ently positive on the screen side to minimize
east~west raster distortion. As will be seen by comparison of Figs. 3b |
and 3¢ w:.th Fig. 3a the frame deflection field extends farther towards
the screen in the z-direction than the line deflection field. As a result
25 of this the pincushion shape of the deflection field on an axial position
where the line dipole field terminates, is strong' encugh to achieve a -
minimum east-west raster error, although the sixpole component at the
screen side in itself is not. so strongly pos:.t:.ve. '
Deflection fields having the characteristic shown in Fig. 3
30 may also be mportant for display dev1ces usmg a monochrome display tube
' of high resolving power. _
Referring back to Figs. 1 and 2 it should be noted that in the
case of a self—convergmg system of a display tubke 1 having a deflection
unit 6, the line deflection field to be generated by the line deflection
15 coil unJ.t 7, 8 should in known manner be pmcush:.on—shaped on the side
facing the display screen 4 and should. be barrel shaped on the side
facing the electron qun system 3.
The type of magnetic fields used hereinbefore will be'explained -



% _ _ . _
rated along the z-axis by deflection unit 6 is denoted by Hl itn Fi‘g. 3a,
the strength .of the frame dipole magnetic field is denoted by [err] i1 pgFF\g.
8b and the strength of the frane sixpole nagnetic field.in planes pep
pémdicul ar to the z-axis is. denoted by @ in Fig. 3c. In Figs. 3a, 3k{1%
and 3c the gun side of the deflection unit lies to the left and the streen
side of this unit to the right. The frane deflection coil -9, 10 is designed

-so~t hat. upongeRersicsahdoRoaridsane, dehhecg. on field can be generated. having
a sixpol e component which is ver¥$str,o$g‘?lﬁlene%$t_i ve in the central area of
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Figs. 1 an 11, shqu e_nhot that in_.the case_.of a self-copvergin
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.through a displ a{\__/ht ube at. the position of its associated deflection unit,
taken al ong #@n the central beam in the plane in which they are situated, is defined
- as a negative sixpole (line_defléction) field. When defining the sign of
_a sixpole frame deflection field reference should be made to the situation -
© with a line deflection field. | | |
20 Fig. 5 is also an elevation of a sectional view through a dis-
play tube at the position of its associated deflection unit, taken along
a plane at right angles to the z-axis, viewed from the screen side. In
the case of the arientation of the dipole deflection field shown, de~
flection of the electron beams R, G and B upwards will take place. In this
25 case the three electron beams are then situated in a plane at right angles
to the plane in which the deflection takes place. The arrows in Fig. 5b
represent a sixpole field. The orientation of the sixpole field in Fig. Sb
is such that on the analogy of the comparable situation for a line de-
flection field (for this purpose Figs. 5a and 5b are to be turned 90° to
30 the right), this sixpole field is said to be positive. Fig. 5S¢ shows the
resulting frame deflection field which is pincushion shaped.
Fig. 6 is also an elevation of a sectional view through a dis~
play tube at the position of its associated deflection unit, taken alqng
a plane at right angles to the z-axis, viewed from the screen side. The

35 arrows in Fig. 6a represent' the dipole frame _defiection field. In the case

~ of the orientation of the dipole deflection field shown, deflection of
the electron beams R, G and B upwards will take place. The three electron
beams are thus situated in a plane at fight angles to the plane in which



plane at right angles to the z- aX|s viewed fromthe screen side. Electron
5 beans generated in the display tube are denoted by R, G and B. The

arr in Fig. 4a represent the dipole line deflection field. In the case ; ¢
of gagzzrlentatlon of the line deflection field shown, deflection of the
el ect beans to the right will ‘take place. So the three el ectronr beans
are si- tuated in the same plane as the plane in which the deflection takeg#
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situated, is defined as ‘a negative sixpole (line deflection) field. Wen
defining.the sign of a sixpole frame deflection field reference should be
made to the situation with a line deflection fiel'd. 20 ~ Fig. 5is
al so an elevation of a sectional view through a dis- play tube at the
position of its associated deflection unit, taken along a plane at right
angles to the z-axis, viewed fromthe screen side. In the case of the

i entation of the dlpole deflection field -shown, de- flection of the

el ectron beanms R, ‘G and B upwards will take place. In this 25 case the
three el ectron beams are then situated in a plane at right angles to the
“plane in which the deflection takes place. The arrows in Fig. 5b represent
a sixpole field. The orientation of the sixpole field in Fig- 5b is such
“that.  on the analogy of the conparable situation for a line de- flection
field (for this purpose Figs. 5a and 5b are to be turned 900 to 30 the

ng ght), this sixpole field.is said to be positive. Fig. 5c shows the
resulting frane deflection field which is pincushion shaped. Fig. 6 is also
an el evation of a sectional. view through a dis- play tube at the position
of its associated deflection unit, taken along a plane at right angles to
the z-axis, viewed fromthe screen side. The 35 arrows in Fig. 6a represent
the dipole frame deflection field. In the case of the orientation of the
di pol e deflection field shown, deflection of the electron beans R, G and B
ypwards w || take place. The three el ectron beans are thus situated in a
pl ane at rlght angles to _the plane in which

25
30

35



77 deflection takes pl ace. The arrows-in Fig. 6b represent a stxpol-e field.
The orientati.on of the sixpole field in Fig. 6b is such that, on the
anal ogy .of the conparable situation for a line deflection field, said ;
shxpole field is said to be negative. Fig8 6c shows the resulting franme\&-
defl ection field which is barrel shaped. 10 15 20 25 30 35 8 CLAIMs: -
1.~ A device for displaying television pictures by neEans |

5 by means—of—a—dis<
pl ay tube in the neck of whi ch a gun systemis present | dale] at ,
| east one el ectron beamtowards a display screen, and HW"HHIH'!’H‘!H#IM :
magneti c deflection unit which is disposed around a portion @ s digspl ay -
5 tube and which conprises a first deflection coil for producing, when
energi zed, a frame deflection field and a second deflection coil for pro- -
duci ng when engigiszed, a line deflection field, said second deflection coil
being located coaxially within the first deflection coil, each de- flection
coi | havi ng two di anedfrieuiceyi@pFosplaning | tdavisioPictses Y reansoff a dis-

defl ection cgidy bahd N8 eheVinBelk F GhidH bbgiid @pstal iBr Srlsehd ForiBRikting at
energization, a di Oli deflection field I%éc mbi nation wi.ith a go& - five -
Si xpol e def | FASEoTTe FUPITOR PR SPERaS: 2 HePdah Sy Sremanp: iR A S167FoTe
field in conhgnetiodefilédtiznmegat whicts ik phispobed |arolund taheoticiohr of theedispdag

[d in confionatioefledriannayit s isphispobedlatoum hpormhraf tsoais:
Phe side T achiy it iie) oeE R AOHAT WinseR ol e tiiplictnd > Wbff @ 7

energized, a frame deflection field and a second deflection coil for pro-
ducing when energized, a line deflection fieid; said second deflection '
coil being located coaxially within the first deflection coil, each de-
‘flection coil having two diametrically oppositely located coil units,

0 the first deflection coil having a winding distribution for producing,
upon energization, a dipole deflection field in combination with a posi~
tive sixpole deflection field on the side of the gun system, producing
a dipole field in combination with a negative sixpole field in the central
‘area, and producing a dipole field in combination with a positive sixpole

16 field on the side facing the display screen, characterized in that the
first and the second deflection coil are positioned in the axial direction

" relative to each other so that upon energisation the magnetic field ge-
" nerated by the first deflection coil extends so much farther towards the
~ display screen than the magnetic¢ field generated by the second deflection

20 coil that the device shows a minimum east-west raster distortion.

2. A device as claimed in Claim 1, characterized in that the
second deflection coil has two coil units of the saddle type.
3. ' A device as claimed in Claim 2, characterized in that each of

the coil units of the second deflection coil has two circumferentially

25 spaced longitudinal segments which extend substantially in the direction

' of the longitudinal axis of the display tube and which are connected at
their ends by transverse segments which extend in transverse directions
with respect to said axis, the transverse segments facing the display

. screen being laid towards the display tube envelope for engaging relation—

30- ship. _ . | '
4. A deflection unit for use in a device as claimed in any of the
preceding Claims. '



first and the second deflection coil are positioned in the axial direction f;}
relatj,ye to each other so that upon energisation the magnetic field ge- ¥
ner a by the first deflection coil extends so nuch farther towards the RS
di spl screen than the magneticdield generated by the second.deflection ‘o
20 coiYthat the device shows a mini num east-west raster distortion. 2.

A device as claimed in Claim1l, characterized in'that the second deflecthp,

CO|I5has t wo- cai Bewdicies fair ﬁMspmayﬂngtgamevfhlon plctﬂrdQV|ce as. cl ai med

cter in t he second -
def %&%%%%nggfh‘?iﬁaégt \%é%%lflcér#?rren I"f)ltl‘&gke %% ona %ﬁl nal. seg_rrents
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whi ch extend_ in transverse directions wt espect to said axis, the
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di spl ay tube envel ope for engaging relation- 30 ship. 4. A

defl ection unit for use in a device as claimed in any of the precedlng

Cl ai s. 9 5. ATTETTEE T OT O SPIIYTTg tel evisi on pictures
substantially as herein described with reference to the acconpanying .
drawi ngs. 6. - A deflection.unit substantially as herein 5. descrlbed -
zgth reference to the acconpanylng dramnngs 10 20 25 30 35 '
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