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ELECTRONIC AND  for applying a third correction current to  05 ASSOCIATED
INDUSTRIES LIMITED,  of one of said deflection coil unit for generat-
Abacus House,  Gutter Lane, London, ing a further quadripolar field at the
deflec- E.C.2, a British Company, do hereby declare  tion region, the polar
axes of the further 5 the invention, for which we pray that a quadripolar
field lying at approximately 45 patent may be granted to us and the method
to the substantially coinciding polar axes of 55 by which it is to be
performed, to be parti- the first and second quadripolar fields. cularly
described in tnd by the following    In one embodiment of the invention the
statement:-                             third correction current flows
through a tap 10   The invention relates to colour television  of each coil
half of one of the deflection coil display apparatus incorporating a
television  units. Another embodiment has each coil 60 display tube and a
deflection coil system  half of one deflection coil unit divided up
comprising first and second deflection coil into first and second
substantially equal coil units disposed around the neck of the dis-  parts
one end of one coil part being connec- 15 play tube at the deflection
region for deflect- ted through  an impedance to one end of the g at least
one electron beam in two ortho-. other coil part of a first coil half of
the de- 65 gonal directions when an associated deflec- flection coil unit
and through a further im- tion current is applied through each deflec-
pedance to one end of one coil part of the tion coil unit, each deflection
coil unit com-  second coil half of the deflection coil unit, 20 prising
two preferably  symmetrical coil both coil halves being connected in a
paral- halves toroidally wound on a magnetic core,   el to their deflection
current generator.    70 a correction current generator for supplying
The above and other features of the in- a first correction current to said
first deflec-  vention will  be described in detail by way tion coil unit
for generating a quadripolar  of example with reference to the accompany-
25 field at the deflection region, a second quad-  ing drawings,' in which
ripolar field being generated at the deflec-   Figures la and lb show the
desired field  75 tion region by a second correction current  distributions
and induced in the coil halves of said second    Figures 2 to 10 show
various embodi- deflection unit by the first correction current menst of
parts of the apparatus according to 30  when it flows in the coil halves of
said first  the invention. deflection  unit, the  voltage  produced  .
Figure 1 is a simple elevational view of 80 *  across each coil half of
said second deflec-  the cross-section of a colour television dis- tion
coil unit by said second correction cur-  play tube 1 at the deflection
region at right rent Summating substantially to zero.  angles to the
longitudinal axis of the tube 35   Such apparatus is described and claimed
in a direction opposite to the propagation di- in our copending Application
No. 46206/72  rection of the electron beams, the deflection 85 (Serial No.
1,410,234). With such apparatus  coils not being shown for the sake of sim-
a quadripolar field system is generated hav- plicity. The electron beams
[err] ing two components of the same frequency  for the colours red, green
and blue, respec- 40 whose polar axes substantially coincide in  tively,
are generated in this embodiment in order to correct for deflection errors.
These  one horizontal plane, beam BG substantially 90 axes of the
cuadripolar field either coincide  coinciding with the axis of tube 1.  As
is with the deflection directions or with the  known it is possible -to
design the deflection diagonals thereof.                      coils in such
a manner that a dynamic con- 45   The invention provides colour television
vergence correction is not necessary i.e. the display apparatus of the type
disclosed in  beams coincide at all points of the display  95 the opening
paragraph in which the first  screen of tube 1. Since in practice the beams
mentioned and second quadripolar fields are  will never exactly be
generated in accord- substantially coincident, and having means  ance with
the theory, convergence errors 



2 will occur. The invention  is based on the case these windings are
connected in parralle recognition of the fact that  such errors can be
corrected using the deflection  coils.  and [err]of the deflection unit for
the If a qadripolar field as shown in Figure  vertical (field) deflection
are likewise pro- 5 la is generated i.e. a field whose polar axes coincide
approximately with the diagonals hese Aw~.    U and V of the x-Y  sytem of
axes teerator 9 flw  thrug   these  idns1' X-axis coinciding with the
horizonta  weieth 91 ar   d20,.0 andintisexipi te tion direction and the
Y-axis coinciding wLithtare arranged                    a-neseoies7 10  the
vertical deflection direction, beaMS BB    Thjutd  o         pteri~itiie
140 are1 conf7 and B~are sbject o fores directed along  nected to heoutpu
terin ls 14     eand s o the  Xarie Thesectt forcsaesprmoe    il
deftectionl generator 9, whil'heed on th fores exrtedby ite dueflcionfedP
fa  inductor 41 ar e nected to the out. on the fogresteeces exre    brig
hsebem    put terminals 10 -and11oliedfcto 15  towa igrd s on nther. Thres
brevterse ibeffete  'geeator. 8. The deflection coil halves are  8 twhens
the uadrplar fed of.- which Only  wound toroida]Y` on   nthecoeandy arc
echi whenou  'the~~:o       r   hw  reverses its  divided into two
substanti,   equa  co1i fo urla ity   O. foparttes.h w
namely   171.  17`,181.  1Bt ' .  19 191 'Th  qudrpoi  feldI does not exert
any  and 20',2"   at1'i  rvddo   h 20  iflun~eon  he  eamBGhic
ispreentCore(ots.w)a the top left, Part 171185 *   U,.  sme isTheq casei~
for th   udi(fedhndpat. 18own at tebtOi   ih.I of~i~Ur~ b. Its poar axes c
iscd  pr~-crepi~igmie prrts9enitproidhd Frgue'sowsthat beams  ,ad B   deg
tp  rgbt~          ef part    It" at the-botopllf ad9 20  vnlertcal
andopstfocswihia  o- pr  0 at the                  botm-bt Hr  ti  s ~
responding manner may be  reversed i The-  sue   httedfeto   coishte vIn
arth elatm've tofta   hc  s hw nte ththe  same- Ian,.  as the dbsplay tubsi
t~gr~'he s  o tw  e quadiriuolar  fields   Jine
idd )  0accrdn  to Fiuel. n   n  ccrigt                 Tecmetiz   on
betee  theroi9 Figure lb. Ir  .mlan(Wpent the pat 1"an   0'i co nece  to
'bewie 0' cone        ts erolraxs: cause id b   oerce   on  re.opteni
efte4.   Two  tiial tion of~   Xin the ild   s 'fucio fxies   was
toeterhrearaned'btw      e cith centre9 m amely.wt thl ro~#~
cnhetcretdby1'  8   ad                   - Ath  t~fheCt~ipu ewe drections
thof  beams B, and  %  u  ths'nuto  1  nutr4 is wounda on i asio-.l 'been
foun  that suc   whirrrcoe rint oa e    bloe so.rhatthe   ildscare of te
tWo 40  occalrn. It   old hav torbe  cretdi  n    avsteefcnb   naacd   h
te   0 rsotherg manner not   besreversed btepeeted   fci  at  1 ad18'are
tonu te rinv orlabove   menth  wioneds Patent Ainila   whltheed   fcilprsii
tinether a cwa 4p1100fiel   fistes accrd  reoefomteh~radQae  -cnnec-9 45
ing  ~to -Figure la.or an qu eadr olarfedw sys  tethog   n nutr4        hic
ea  ier-11 tern ac ording    t  iur'l i    ertdwihta tap d B.   Thstis
sconnected to               th the ai  of 'tes'deletiwons cols. n T he aco-
upttria   1adThe   bindcaneoft paig ing Figure  2  igamtcal   h      the
have Poftindutiomtr 44oa b   nalpe circuitarrangment  d which thAetw' ua-M
intes4emnnra. those oigtl dctr.41. tanverlesly   eoso tha  Mhe  tovegtc
eroscnada  oetoee   7  scnetdi thiscseit as ben  ssumd t at the erors d
paralle    4andtoko      aactr4   n tcou  be correte  ar  ml  n   ic
hyaeptnioit    8i  once   nprl 55  cased b  asymetrd   ror  ti threoe
itvoiihles2 ',t2011   The centre.tp12 sficient in th   firstionsae tof hae
lwnarlsn  S ofcoil halves 191, 19"  and 20'. varyin  fields. as
ithetordefetio  curea1n%-tas 20  arecnnetdtrdhcoe   9ai nalso th vary -o
iearc he arranghemt employed  50, r ISp~ecti   ed.Y to the wiern the
torrOs- 6018'. 18"f the defletion uhifts for the SamrthWhen
coilsdutngmmes.ie te  2 zonrtial alne) dI o trn aeprvie  o          indthe
ore o1 inductors 1ad4   n  the  vpr coreton   h   elcinci  ytm   Afo  ale
of e  po.tentimer  40. i     7ad48neI deflection curen  au eorigntn frome h
l    balnce   nl the debalaned.o curenothi' and deenfletou
Ivnrtr lw   trwhtesi fo thereog  th   efetincil  i.I 65. wo ning  17't7   n
1' 81 n in th          i rsn    ns ofct il thee  s n   il  rqec   oeta   3



- *3    ~     .-          . ;             1,446,473 - .   {  difference
between point R and the electrical 17", the  two  latter currents returnig
centre point of potentiometer 47 and point  through point B. It will be
noted that induc- S and the corresponding point on potentio-  tor 44 causes
a small asymmetry but a posi- meter 48. Analogously there is no line fre-
tion of adjustment of inductor 41 can be 5  quency potential difference
between point found where this asymmetry -disappears. 70 P or Q and the
electrical central point of  The inductance of inductor 44 is in fact low
inductor 41. When one or more of these  relative to that of the deflection
coil halves. members is unbalanced, correction currents  All four currents
described are therefore flow. When the wiper on potentiometer 40
substantially, equal. Thus a line frequency 10 is adjusted at a position
deviating from its  quadripolar field as shown in Figure .lb is 75
electrical centre point, a field frequency cor-  produced.  It is true that
the flux caused rection i~v flows through coil parts 19' and  thereby in
the corn induces voltages in coil 1921, for example, in the direction
opposite  parts 1I9, 1911 and 20', 20", but these volt- to that of
deflection current iv while a cur-  aegs are directed against each other.
The 15  rent of the same intensity flows in the same  total resultant
voltage across coil halves 191, 80 direction as current iv through coil
parts 201  191" and 201, 20"1 is therefore zero.  The and 201". As a result
a field frequency quad-  resultant voltage between points R and S is
ripolar field as shown in Figure la is gen-  also zero so that no current
flows. crated by these coil parts. A current il'v is    Analogously, four
field frequency saw- 20  induced in coil, halves 171, 17". and 181, tooth
currents are applied to taps R and S  85 1811 so that a quadripolar field
having the  by adjusting potentiometers 47 and 48, which same frequency and
substantially the same  currents can be made equal. In Figure 2 they shape
is generated, while the voltage pro-  are denoted by ibv and a. field
frequency duced  by  current Pl',v between  points  quadripolar as shown in
Figure lb is gen- 25  A and B is zero because the voltages across  erated;
In a manner analogously as described  90 coil halves 171, 1711 and 181. 18"
eliminate  above current ihv does not induce a corres- each other due to
the parallel arrangement ponding component in coil halves 17', 17"1
thereof. Since the output voltage of genera-  and 181, 18". There. is an
extra degree of tor 9 is saw tooth-shaved and since coil freedom with the
aid of potentiometers 47 30 halves 171, 1711 and 1811 have a predomin-  and
48, namely a separate aidjustment for 95 antly resistive behaviour for the
field fre-  the upper and the lower part of the image. -quency, the two
correction currents are saw-  They may also be coupled mechanically if
tooth-shaped.                            this degree of freedom is not
necessary. It A correction current i^x is generated with  may be noted that
all these correction cur- 35 the aid of inductor 44 through coil halves
rents can have their polarity reversed with 100 171, 1711, 181, .1811,
which correction current the aid of the adjusting members. as shown in
Figure 2 is opposite in coil   A voltage is induced by the line deflection
V:         halves 18', 181L, for example, to deflection  current between
the taps R and S of the current iH, whereas it flows in the same di-: field
deflection coils halves... Likewise the 40 rection in coil halves 171,
1711. As a result field deflection current and predominantly 105 a line
frequency quadripolar field as shown the current flowing during the field
flyback in Figure la is generated. A current ilH is  period induces a
voltage between the taps induced in coil halves 19'. 1911 and 201, 201"  P
and Q of the line deflection coil halves. which current generates a
quadripolar field    When it is assumed that the lines of force 45  having
the same frequency and substantially  of the vertical deflection field vary
from the 110 the same shape.  In order that the voltage  right to the left
in the core at the area of caused by this current between output ter-  coil
parts g19 and 1911l and coil parts 201 minals 14 and 15 is zero, capacitors
45 and and 2011 so that they vary n the space 46 are provided which provide
a path having  within the core from the left to the right, it 50 a very low
impedance. If the output voltage  appears that a deflection fiekd of field
fre- 115 of generator 8 between terminals 10 and 11  quency is induced in
the coil unit for the is pulsatory, the currents, in, iai and   horizontal
deflection whose lines of force at i'aE are sawtooth-shaped because the
path  the area of parts 171 and 1811 vary from the for these currents is
predominantly inductive  top to the bottom and at the area of parts 55 . at
line frequency.                      1711" and 181 vary from the bottom to
the 120 Quadripolar fields according to Figure lb  top. These lines of
force F'v are denoted by are realised with the aid of taps P. 0, R
chain-link arrows. Thus a deflection poten- and S. By adjusting inductor 41
a line fre-  tial difference of field frequency is produced 



quency sawtooth current ibi1 is obtained  between points P and Q. In order
to prevent 60  which flows through winding 42 and coil it producing a
current the coils 42 and 43 125 part* 81' and returns through. point A to
in- are provided. ductor 41. Similarly a current flows through    Due to
the winding sense of coils 42 and winding 43 and coil part 171, one flows
43 they do not provide any noticable im- through winding 42 and coil part
1811 and  pedance for correction current ibu, but they 65 one flows through
winding 43 and coil part constitute a high impedance for possible 130 .
.- .    currents between taps P,and Q. for example, a mechanical  coupling
and sing currents between the two taps in case    which have a low
impedance for the field of symmetry errors in the line deflection
frequency. coils. Analogously chokes 49 and 50 serve    Figure 5 shows the
field deflection circuit to prevent short circuit of the line deflec-  for
the case where the field deflection coil tion voltage induced between taps
R and S  halves are connected in parallel. Potentio- and therefore for the
output voltage of line  meter 40 is included in figure 10  deflection
generator 8.           5 between In the embodiment  of Figure 2 taps P,
[err]in the same manner  75 15  middle, Provided that the relevant adjust-
S in the same manner as with inductor 41  80 ing members are adjusted in
such a manner in  Figure 2 relative to output einias 10 that the different
quadripolar fields remain and 11 and tapsP and Q usting members which are
either inductive It has been assumed in the foregoing  that  or resistive
and have an electrical centre 85 the aid of linearly varying quadripolar
fields chokes of a high impedance  ensuring that It may be that more
complicated errors are  the deflection field induced by one deflec.
required so that the adjusting members 40,  tion coil unit in the other
deflection coil unit -sutable correction currents. Also a static  matic
arrangement of the coil parts [err] -adjustment, i.e. by means of a direct
cur-  [err]in which the sources (not rent or currents may be used. If a
parabolic shown for currents  [err] correction current of line frequency is
to be  quire an electrical centre and in which no  95 used to generate the
quadripolar field of Fig- path of high imped nce for  field frequency ure
la is to be superimposed on the above-  deflection currents is necessary
described sawtooth current through the line  shows relative to figure
deflection  coil parts, the circuit arrangement  exchanged in  position
while thier connec- 35  of  Figure 3 may be used. in which Figure  tion
point is referred to as [err]  Figure 6 100 only the important circuit
elements are shows that a path must be provided for cur-. shown A
transformer [err] having three wind-  rent [err] between points P and [err]
in which series with coil halves [err]and [err] electrical centre.  It is
also apparent that 105 respectively. An  adjustable   lines of force
[err]are directed towards the 52 is connected in parallel with inductor 41.
points P and [err] so that no induced field The voltage at the centre tap
of inductor 52 frequency  deflection potential difference is is integrated
by means of an RC-series net - produced between these points.Conse- 45 work
53 and is applied to the third winding quently a current which might be
[err] of transformer 1 so that a parabolic  thereby does not  flow between
these points current is supesrimposed in current [err] The  while no
circulating field frequency deflec. winding -senses of windings [err] must
be such that this current in coil halves  Due to the parallel arrangement
the field 50  [err] flows, for example -from A to B  frequency correction
currents induced in 115 with the aid of inductor 5.Figure 3 shows  As in
Figure 2 correction current [err] would that current [err]does not cause a
flux in the  induce a current [err]through coil 18   in    Figure   6   but
the volt-120 The invention may alternatively be used age caused  thereby
is zero between points the line deflection coil halves are ar-  A and B
while correction current [err]  does ranged in series. Figure 4 shows the
relevant not induce current in these coil parts to the in  A   practical
embodiment of Figure 60  vention in such a case in which correspond- ing
elements have  the same     diagrammatically drawn 



numerals as those in Figure 2. As with coil  in the positions they Occupy
in Figure 2 but halves [err]in Figure 2,  are connected together in the
manner indi coil halves [err] shown in  cated in Figure 6   Variable coils
61 Figure 4 are shunted two adjusting mem-  are incorporated between the
parts [err]and 130    1,446,473 1711 and [err]respectively. When  natively
be used for the deflection unit for the inductance of coils 61 and 62 are
equal, the vertical deflection Figure 8 shows such the deflection currents
through the coil parts  an embodiment in which variable resistors are
equal. When the inductance of a coil,  65. 66, 67 and 68 instead of
variable induc- 5 for example, 61 is lower than that of the  tors, serve as
sources for the correction cur-  70 other coil, for example 62, the
deflection  rents. By varying resistors 65 and 66 incor- current through
parts [err]is larger  porated between coil parts [err] and than that
through parts [err] which  20' and [err], respectively correction cur- may
be considered as if an extra sawtooth  rent [err] is adjusted while the
variation of re current is added to deflection current [err]  sistors 67
and 68 is used for adjusting correc-  75 through parts [err] while an extra
tion current [err] These adjustments may be sawtooth current is subtracted
tion  current 62 through parts [err].  of the resistances of resistors 65
and 66 and Coils 61 and 62 can be adjusted in such a 67 and 68 remains
substantially constant 15  manner that the above-mentioned sawtooth  Also
in this case other feasible arrange. 80 currents are equal in absolute
value in this  ments of the coil parts do not lead to the de- manner
correction current [err] is generated.  sirable simplification. In order
that it does not exert any influence    As described above a parabolic
correction on line deflection generator 8 the total im-  current may be
desirable.  Such a current 20  pendance of the network constituted by the
may alternatively be generated in the em- 85 elements [err]enbodiments of
Figures 7 and 8.  Figure 9 between output terminals10 and 11 must re shows
as an example an embodiment de- main constant, which means that the sum of
rived from  Figure 8 in which the parallel the inductances 61 and 62 must
remain sub-  arrangement of potentiometers 69 and 71 25  stantially
constant. Otherwise their adjust-  and capacitors 70 and 72 is incoporated
as  90 ments world have an undesired influence on  shown between coil parts
[err] and the line deflection, for example, on the hori-  [err].
respectively   As a result an zontal amplitude This can be realized by
integration of the deflection current is effec- coupling both adjustments
together mechan  - ted. 30  ically for example, by providing both coils
Figure 10 shows a further modification in  95 on one and the same
displaceable core.      which the coil parts of a deflection unit. for A
variable coil 63 is provided between  example, that which provides   the
vertical the connection point of coil part 171 and  deflection are arranged
in series. A variable coil 61 and that of coil part [err] and coil 62
resistor 73 is included between points R and 35 and a variable coil 64 is
incorporated  be- S while a potentiometer 74 is arranged be-  100 tween the
connection point of coil part [err]  tween the output teeminals 14 and 15
of the and coil 61 and that of coil part 1811 and  field deflection
generator 9, the wiper of :      coil 62.   When the deflection current in
this potentiometer being conned to the Figure 7 flows through coil 61 from
the top  connection point of coil  parts [err] 40 to the bottom and through
coil 62 from the It will be evident that variation of this 105 bottom to
the top, a positive potential dif-  wiper provides the adjustment of
correction ference from  the right to the left is pro-  current [err] while
resistor 73 ensures the ad- duced across coil 63 and from the left to the
justment of correction current [err]  Coil right across coil 64.
Consequently, sawtooth  halves 19', [err]are short-cir. 45  currents flow
through these coils, which cur-  cuited for line-frequency voltages by
means 110 rents are different on the condition that the  of capacitors 45
and 46, respectively Since inductances of coils 63 and 64 are different the
voltages induced by the horizontal de- while the variation of coils 61 and
62 sub-  flection field in the coil parts [err] stantially does not  have
any influence on  are equal, there is no line-frequency deflec- 50  these
currents When the inductance of,for  tion potential difference between
points R 115 example, coil 63 is lower than.that of coil  and S This
arrangeme points has, however, the 64, more current flows through coil 63
than  drawback that resistor 73 can be adjusted through coil 64 which may
be considered as  in one direction only so that in the ease of 



if one current circulates through coils 61,  the other polarity being
necessary coil halves 55  64, 62 and 63 while a current through coil
[err]are to be ex- 120 63 is added thereto and a current through  changed
which is not very practical   One coil 64 is subtracted therefrom. These
cur-  possibility to obviate this is to desi  the rents may be made equal
in absolute value:  deflection unit in such a manner that the in this
manner correction current [err] is gen- error then deliberately introduced
can  be erated. Also the sum of the inductances of  corrected with one
polarity,           125 coils 63 and 64 must remain substantially
Although in the foregoing the error to be constant and their adjustments
may likewise  corrected occurs when using a display tube be coupled.
in which the electron beams are generated It will be evident that the
principle de-  in one flat plane, the principle of the inven- 65  scribed
in relation  to Figure 6 may alter-  tion need not be limited to its use
with such 130    1,446,473                                        6 a tube.
In a tube in which three electron  which the third correction current flows
guns are placed at the corners of an equi-  through a tap of each coil half
of one of the lateral triangle it is known that astigmatic  deflection coil
units. deflection errors may occur. The invention    4. Apparatus as
claimed in Claim  1, 5  can be used to correct such errors, while the
characterized in  that each coil half of one  70 correction currents must
have the variation  deflection unit is divided into first and sec- -
as a function of the time suitable for the  ond substantially equal coil
parts one end relevant correction.   of one coil part being connected
through an As is known a quadripolar field which is  impedance to one end
of the other coil part 10  active approximately at the area of the de-  of
a first coil half of the deflection coil unit 75 flection region can be
generated by means  and through a further impedance to one end of a
deflection coil unit. This means that a  of one coil part of the second
coil half of the line-frequency correction quadripolar field  deflection
coil unit both coil halves being can be generated by means of the one unit
connected in a parallel to their deflection 15 for the horizontal
deflection or by means  current generator.                          80' of
the unit for the vertical deflection, or by   5. Apparatus as claimed in
Claim 4, in both. Likewise a field-frequency correction  which the first,
second, third and fourth coil quadripolar field can be generated by means
parts of the deflection coil unit are sequen- of the unit for the vertical
deflection or by  tially disposed around the magnetic core, 20  means of
the unit for the horizontal deflec-  said first and second coil parts
forming one' 85 tion, or by both. It will be evident that this  coil half
while said third and fourth coil also applies in the present application.
parts form the other coil half, a first imped- ance being arranged between
the first and the WHAT WE CLAIM IS: -                      second coil
parts while a second impedance 25    1. Colour television display apparatus
in-  is arranged between the third and the fourth  90 corporating a
television display tube and a  coil part, a third impedance being connec-
deflection coil system  comprising first and  ted between the junction of
the first coil part second deflection coil units disposed around  and with
the first impedance and that of the the neck of the display tube at the
deflec-  fourth coil part with the second impedance 30  tion region for
deflecting at least one elec- a fourth impedance being connected between
95 tron  beam  in two  orthogonal directions  the junction of the second
coil part with the when an associated deflection current is ap-  first
impedance and that of the third coil plied through each deflection coil
unit, each  part with the second impedance, the ends of deflection coil
unit comprising two preferably  the first and the third coil parts remote
from 35  symmetrical coil halves toroidally wound  their associated
impedances being connected 100 on a magnetic core, a correction current
gen- together and to a terminal of the deflection erator for supplying a
first correction cur-  current generator whilst the ends of the rent to
said first deflection coil unit for gen-  second and the fourth coil parts
remote erating a quadripolar field at the deflection  from their associated
impedances are con- -40  region, a second quadripolar field substan- nected
together and to the other terminal of 105 tially coincident with said first
mentioned  the deflection current generator. quadripolar field being
generated at the de-    6. Apparatus as claimed in Claim 5. in flection
region by a second correction cur-  which each of the impedances is capable
of rent induced in the coil halves of said sec-  being varied, the
variation being such that 45  ond deflection unit 'by the first correction
the sum of the impedance values of the first 110 



current when it flows in the coil halves of  and second impedances is
substantially con- said first deflection unit, the voltage pro-  stant
while the sum of the impedance values duced across each coil half of said
second  of the third and fourth impedances is also deflection coil unit by
said second correc- substantially constant. 50  tion current summating
substantially to zero,   7. Apparatus as claimed in Claim 6, in 115 means
for applying a third correction current which adjusting members for varying
the to one of said deflection coil units, for gen- first and second
impedances are mechanic erating a further quadripolar field at the de-
ally coupled whilst the adjusting members flection region, the polar axes
of the further  for varying the third and fourth impedances 55  quadripolar
field lying at approximately 45  are also mechanically coupled.
120 to the substantially coinciding polar axes of    8. Apparatus as
claimed in Claim 3, in the first and second quadripolar fields.    which
the coil halves of the deflection coil 2. Apparatus as claimed in Claim 1.
in  unit are arranged in series for its deflection which the polar axes of
the further quadri-  current, the third correction current flow- 60polar
field approximately coincide with the  ing through a tap of an impedance
which 125 deflection directions whilst the polar axes of  impedance is
connected in parallel with the the first and second quadripolar fields lie
at coil half, and through a further impedance approximately 45[err] to the
deflection direc-    9. Apparatus as claimed in Claim  3 in tions.
which the coil halves of the deflection unit 65    3. Apparatus as claimed
in Claim 2, in  are arranged in parallel for its deflection 130
1,446,473                                      6 C   L   M    S      6 a
tube. In a tube in which three electron  which the third correction current
flows guns are placed at the corners of an equi-  through a tap of each
coil half of one of the lateral triangle it is known that astigmatic
deflection coil units. deflection errors may occur. The invention    4.
Apparatus as claimed in Claim  1, 5  can be used to correct such errors,
while the  characterized in that each coil half of one  70 correction
currents must have the variation  deflection unit is divided into first and
sec- as a function of the time suitable for the  ond substantially equal
coil parts one end relevant correction.     -                 of one coil
part being connected through an As is known a quadripolar field which is
impedance to one end of the other coil part 10  active approximately at the
area of the de-  of a first coil half of the deflection coil unit 75
flection region can be generated by means  and through a further impedance
to one end of a deflection coil unit. This means that a  of one coil part
of the second coil half of the line-frequency correction quadripolar field
deflection coil unit both coil halves being can be generated by means of
the one unit connected in a parallel to their deflection 15  for the
horizontal deflection or by means  current generator.
80 of the unit for the vertical deflection, or by    5. Apparatus as
claimed in Claim 4, in both. Likewise a field-frequency correction  which
the first, second, third and fourth coil quadripolar field can be generated
by means  parts of the deflection coil unit are sequen- of the unit for the
vertical deflection or by  tially disposed around the magnetic core, 20
means of the unit for the horizontal deflec-  said first and second coil
parts forming one  85 tion, or by both. It will be evident that this  coil
half while said third and fourth coil also applies in the present
application.   parts form the other coil half, a first imped- ance being
arranged between the first and the WHAT WE CLAIM IS:-
second coil parts while a second impedance 25    1. Colour television
display apparatus in-  is arranged between the third and the fourth  90
corporating a television display tube and a  coil part, a third impedance
being connec- deflection coil system comprising first and  ted between the
junction of the first coil part second deflection coil units disposed
around  and with the first impedance and that of the the neck of the
display tube at the deflec- fourth coil part with the second impedance, 30
tion region for deflecting at least one elec- a fourth impedance being
connected between  95 tron beam  in two orthogonal directions  the junction
of the second coil part with the when an associated deflection current is
ap-  first impedance and that of the third coil plied through each
deflection coil unit, each  part with the second impedance, the ends of
deflection coil unit comprising two preferably  the first and the third
coil parts remote from 35  symmetrical coil halves toroidally wound  their
associated impedances being connected 100 on a magnetic core, a correction
current gen- together and to a terminal of the deflection erator for
supplying a first correction cur- current generator whilst the ends of the 



rent to said first deflection coil unit for gen- second and the fourth coil
parts remote erating a quadripolar field at the deflection  from their
associated impedances are con- 40  region, a second quadripolar field
substan-  nected together and to the other terminal of 105 tially
coincident with said first mentioned  the deflection current generator.
quadripolar field being generated at the de-    6. Apparatus as claimed in
Claim 5, in flection region by a second correction cur- which each of the
impedances is capable of rent induced in the coil halves of said sec- being
varied, the variation being such that 45  ond deflection unit by the first
correction  the sum of the impedance values of the first 110 current when
it flows in the coil halves of and second impedances is substantially con-
said first deflection unit, the voltage pro- stant while the sum of the
impedance values duced across each coil half of said second . of the third
and fourth impedances is also deflection coil unit by said second correc-
substantially constant. 50  tion current summating substantially to zero,
7. Apparatus as claimed in Claim. 6, in 115 means for applying a third
correction current which adjusting members for varying the to one of said
deflection coil units, for gen first and second impedances are mechanic-
erating a further quadripolar field at the de-  ally coupled whilst the
adjusting members flection region, the polar axes of the further for
varying the third and fourth impedances 55  quadripolar field lying at
approximately 45  are also mechanically coupled.       . 120 to the
substantially coinciding polar axes of    8. Apparatus as claimed in Claim
3, in the first and second quadripolar fields.   which the coil halves of
the deflection coil 2. Apparatus as claimed in Claim 1, in  unit are
arranged in series for its deflection which the polar axes of the further
quadri-  current, the third correction current flow- 60  polar field
approximately coincide with the  ing through a tap of an impedance which
125 deflection directions whilst the polar axes of impedance is connected
in parallel with the the first and second quadripolar fields lie at coil
half, and through a further impedance. approximately 45 to the deflection
direc-    9. Apparatus as claimed in Claim 3 in tions.
which the coil halves of the deflection unit 65    3. Apparatus as claimed
in Claim 2, in  are arranged in parallel for its deflection 130    111
111111 11111 1,446,473 current, the third correction current flowing  while
the said further impedance is an induc- through a tap on an impedance which
im-  tor. pedance is arranged between output termi-    13. Apparatus as
claimed in any of the  20 nals of an associated deflection current gen.
preceding Claims, in which the three elec- 5  erator, and through a further
impedance.     tron beams are generated in the cathode- 10. Apparatus as
claimed  in any  of  ray tube in one flat plane. Claims 4, 8 and 9 in which
the deflection      14.. Colour television display apparatus coil unit is
for horizontal deflection, each of  provided with a cathode-ray tube,
substan- 25 the said impedances being inductors.         tially as herein
described with reference to 10    11. Apparatus as claimed in Claim 4 in
the accompanying drawings. which the deflection coil unit is for vertical.
deflection, each of the said impedances be-                C. A. CLARK, *
ing resistors.                                         Chartered Patent
Agent, 12. Apparatus as claimed in Claim 8 or                  Century
House, 15  9 in which the deflection coil unit is for
Shaftesbury Avenue, vertical deflection, the impedance in paral-
London, W.C;2. el with the deflection coil half is a resistor    Agent for
the Applicants. Printed for Her Majesty's Stationery Office by Burgess &
Son (Abingdon), Ltd-1976. Published at The Patent Office, 25 Southampton
Buildings, London, WC2A 1AY from which copies may be obtained.    


