
GB2013024B         1 SPECIFICATION                                   tion.
Known techniques for this purpose are profiling of the space in the winding
mould, Deflection unit for a colour television dis-    profiling of the
press die and the insertion of play tube
pins in the mould during the winding process. 5
70 Furthermore it is known that the shape of the The invention relates to a
deflection unit for a  soft-magnetic core may also be used as a colour
television display tube having a neck    parameter to some extent. portion,
a display screen and a flared outer      It is known that in general a
deflection unit surface portion therebetween, said deflection   may cause
errors which may be distinguished 10 unit comprising a line deflection coil
and a  75 as coma, astigmatism, pin-cushion and linear- field deflection
coil each formed by a pair of  ity defects. For so-called "in-line gun'
colour diametrically oppositely positioned coil por-   display tubes it has
proved generally possible, tions, and an annular core of a magnetically
by using the above-mentioned design parame- permeable material surrounding
at least the     ters, to make deflection units in which astig- 1 5 line
deflection coils, each line deflection coil  80 matism defects are
sufficiently minimised. portion being in the form of a saddle coil and
Coma can also be minimised often in a having conductors wound to produce
first and    corresponding manner. The situation is differ- second side
members, a front end and a rear     ent for the pin-cushion and the
linearity de- end which together define a window with the     feacts. The
pin-cushion defects are divided into 20 front end forming a flange, the
front ends of  85. the North-South and the East-West defects. In the coil
portions of said line deflection coil,  'in-line" systems the North-South.
defect pro- when a deflection unit is mounted on a dis-     duces
horizontal lines at the lower and upper play tube, being closer to the
display screen  .  edges of the picture which show a slight than are the
rear ends with said front ends     undulating distortion, while the
East-West de- 25 substantially surrounding a part of the flared  90 fect
produces a strong cushion-like distortion portion of the display tube and
the flanges     which may be typically between 8 and 14%. lying at an angle
to the longitudinal axis of   Corrections for pin-cushion and linearity de-
said display tube.                              fects are obtained in
general by suitable mo- Such a deflection unit is commonly used for
dulations of the line and field deflection cur- 30 deflecting the electron
beams in colour televi-    95 rents. In addition, static magnets may
alterna- sion display tubes. In this known unit the two  tively be used for
the correction of the undu- coil portions which form the field deflection
lating distortion. coil and the two coil portions which form the     A
known disadvantage of modulating line deflection coil are both adapted, as
re-   deflection currents, however, is that compli- 35 gards their shape,
to the flared profile of the    100 cated electronic deflection circuits
are re- display tube for which the deflection device is  quired, which
consume additional energy ahd destined. This means that the individual con-
hence provide an expensive solution. In addi- ductors of the coils engage
the glass of the    tion to a higher cost-price, the disadvantage of
display tube as closely as possible when the    the use of static
correction magnets is that, 40 deflection unit is mounted on the display
tube   105 when the correction has to be larger than a for which it is
intended. This applies in parti-  few mm, problems arisewith regard to the
cular to the line deflection coil, since the    colour purity. sensitivity
of the line deflection system is an   It is an object of the invention to
provide a important parameter with respect to the qual-   deflection unit
and a colour display tube/ 45 ity of a deflection unit. Fot that purpose it
is    110 deflection unit combination which reduces at usual to make the
front ends of the coil        least one of the above distortions. portions
of the line deflection coil arc-like in  The invention provides a
deflection unit for 



shape such that they closely follow the con-    a colour television display
tube having a neck tour of the display tube at its flared portion,
portion, a display. screen and a flared outer 50 this contour is often
rotationally symmetrical    115 surface portion therebetween, said
deflection so that the front ends in that case are of      unit comprising
a line deflection coil and a circular shape.
field deflection coil each formed by a pair of More rectangular shapes of
this contour are   diametrically oppositely positioned coil por- also
known, involving a corresponding shape     tions, and an annular core of a
magnetically .55 for the front ends so that in that case also  120
permeable material surrounding at least the they optimally conform to the
contour of the    line deflection coil, each line deflection coil display
tube.                                   portion being in the form of a
saddle coil and Parameters known so far which are suilable    having
conductors wound to produce first and to spatially shape the magnetic field
of a      second side  members, a front end and a rear 60 deflection coil
of the saddle type and which  125 end which together define a window with
the fully satisfy the requirements with respect to  front end forming a
flange, the front ends of an optimum sensitivity are provided by the
the coil portions of said line deflection coil, wire distribution of
notably the two substan-  when a deflection unit is mounted on a dis-
tially axially extending parts of the coils of  play tube, being closer to
the display screen 65 which parts the front ends forms the connec-   1 30
than are the rear ends with said front ends    . GB2013024B        2
substantially surrounding a part of the flared    Figure 4 shows a part of
line deflection coil portion of the display tube and the flanges     for
use in a deflection unit according to the lying at an angle to the
longitudinal axis of    invention, said display tube, characterized in that
the      Figure 5 shows diagrammatically the loca- 5 front ends of the line
deflection coil portions  70 tion of the front end of the coil shown in
Fig. together define a path which substantially has  4 when mounted on a
display tube, and the shape of a polygon. In a preferred con-      Figure 6
shows in principle the errors to be struction this shape is substantially
that of a  corrected by the invention. hexagon.
Fig. 1 is a longitudinal sectional view 10   The invention also provides a
colour display    75 through a colour television display tube 1 tube in
combination with a deflection coil unit  having a longitudinal tube axis Z,
a display as described above.                             screen 2 and
three electron guns 4 situated in The invention is based on the use of a
one plane, the longitudinal axis lying on the novel coil design parameter
by means of         plane with the central electron gun on the 1 5 which
the undulating distortion and the cush-    80 axis. An electromagnetic
deflection unit 5 is ion-like East-West pin-cushion defect, respec-
mounted on the tube neck 3. The deflection tively, can be favourably
influenced, and is    unit 5 comprises a pair of saddle coils 8 achieved by
the shape of the front end of the   which form the coil portions of the
field line deflection coil being no longer made as    deflection coil for
the field deflection, a pair of 20 short as possible as has been usual so
far. As    85 saddle coils 7 which form the coil portions of a result of
this, the resulting sensitivity of the  the line deflection coil for the
line deflection, line deflection coil is slightly less, it is true,  and a
magnetic core 6 surrounding the coils than in conventional designs having
the short-  in the form of a ring. The saddle coils shown est possible
length of front end but, since,    are of the so-called shell type, which
means 25 compared with designs in which the defects    90 that their end
sections adjacent the electron are removed by means of niodulation of the
guns are not situated in a plane perpendicular 



deflection currents, the modulation becomes     to the tube axis 6 i.e. are
not bent away from less, the electronic deflection circuits may be  this
axis, as are the end sections adjacent the simpler which results in a lower
overall energy  display screen, but lie parallel to the tube axis 30
consumption than that required with line      95 Z. However, the invention
is not restricted to deflection coils having a minimum front end     the
use of this type of coil. length. The simplification of the circuits and
Fig. 2 shows a saddle shaped coil 9 of a their lower overall energy
consumption both     conventional type having an arcuate shaped result in a
lower cost-price. When for the      front end section (front flap) 10, an
arcuate 35 correction  of any remaining "undulation ef-    100 shaped rear
end section (rear flap) 11 and fect " a static magnet is require a a weaker
substantially axially extending intermediate magnet may be used than would
otherwise be     sections 12 and 1 3 which sections together necessary.
Furthermore the sensitivity loss is  define a window 14. The profile  of
the front at a minimum if the front end is bent towards   end section 10
follows a path 15 which is 40 the screen over such a distance as to partly
105 accurately adapted to the contour of the outer engage the flared part
of the display tube.     surface of the display tube for which the coil
When using the shape of the front end as a    9 is destined. Fig. 3 which
is a diagrammatic design parameter it has proved particularly-    sectional
view of the coil 9 at the area of the efficacious to shape the profile of
the front   front end section 10 illustrates this. Up till 45 end along a
path which encloses a polygon.    110 now pairs of such coils have been
used as the In particular if this path according to a pre-  line deflection
in conventional deflection units. ferred form of the deflection unit
according to   Fig. 4 shows a saddle shaped coil 16 which the invention
encloses a trapezium, the' frame  is used in a line deflection coil in a
deflection defects as mentioned above prove to be cor-     unit according
to the invention. The coil 16 50 rectable effectively. (in this case the
longer of   115 consists of a front end section 1 7, a rear end the two
parallel sides of the trapezium should  section 18 and substantially
axially extending be deemed to be nearest to the tube axis).
conductors 19  and 20 which sections and The above and other features of
the inven-    conductors together define a window 21. In tion will now be
described in greater detail, by  this case the profile of the front end
section 55 way of example, with reference to the accom-   120 1 7 is formed
along a path 22 which is longer panying drawings in which:-
than a path which is adapted to. the contour of Figure 1 is a diagrammatic
longitudinal sec-  the outer surface of the display tube for which tional
'view of a display tube having a deflec-  the coil 16 is destined. All this
is illustrated in tion unit,                                      Fig. 5
which is a diagrammatic sectional view 6O   Figure 2 shows a part of a line
deflection  125 of the coil 16 at the area of the front end coil of a known
type for use in the deflection  section 1 7 and in which the contour of the
units shown in Fig. 1,                          outer surface of the
display tube is denoted by Figure 3 shows diagrammatically the loca-
23. The path' 22 in this case encloses a tion of the front end of the coil
shown in Fig.  . trapezium shaped space the longest parallel 65 2 when
mounted on a display  tube,           130 side of which faces the tube axis
Z, but in    GB2013024B          3 general the space to be enclosed may be
in        coming of in-line display systems. By using the form of a
polygon. In this case the rear      line coils of the type shcwn in Fig. 4
it was end section 18 is shown to be horizontal, that    found that the
raster lines were influenced so is to say it does not lie in a plane which
is at  that they formed a straight line in the desired 5 an angle to the
tube axis as does the front     70 manner. 



flap 17. This coil shape is sometimes referred to as a shell coil, but the
invention is not      CLAIMS restricted to this shape of coil.
1. A deflection unit for a colour television The favourable effect of the
use of the         display tube having a neck portion, a display 10 shape
of the front end section to correct raster   75 screen and a flared outer
surface portion defects may be considered as follows. It is
therebetween, said deflection unit comprising known that raster defects are
sensitive to        a line deflection coil and a field deflection coil
variations of coil parameters on notably the      each formed by a pair of
diametrically oppo- screen side of the deflection unit, while the
sitely positioned coil portions, and an annular 1 5 sensitivity to changes
of parameters in the   80 core of a magnetically permeable material centre
of the deflection unit and on the gun      surrounding at least the line
deflection coil, side is greatly reduced. However astigmatism      each
line deflection coil portion being in the is sensitive in particular to
coil parameters in  form of a saddle coil and having conductors the centre
and on the screen side of the          wound to produce first and second
side mem- 20 deflection unit and coma is influenced in       85 bers, a
front end and a rear end which particular by coil parameters on the gun
side.    together define a window with the front end In coils of a
conventional shape of the front   forming a flange, the front ends of the
coil end section where the enclosed path length is     portions of said
line deflection coil, when a a minirnum, the raster defects are produced
deflection unit is mounted on a display tube, 25 as follows. Primarily the
deflection coil is    90 being closer to the display screen than are the
designed so that certain n.inimum require-        rear ends with said front
ends substantially ments as regards astigmatism and possibly
surrounding a part of the flared portion of the also coma are satisfied (in
as far as this latter  display tube and the flanges lying at an angle error
is not corrected for by means of provi-     to the longitudinal axis of
said display tube, 30 sions in the display tube). This means that the    95
characterized in that the front ends of the coil parameters in the centre
of the deflection   deflection coil portions together define a path coil
are controlled optimally with respect to     which substantially has the
shape of a poly- the astigmatism. With respect to the raster       gon.
defects no further parameter variations are         2. A deflection unit as
claimed in Claim 1, 35 possible and these errors are then to be taken   100
characterized in that the path defined by the as they present themselves
following the as-      said front ends substantially has the shape of
tigmatism control.                                a hexagon. In coils in
which the shape of the front end      3. A deflection unit for a colour
television section may be freely chosen, extra design        display tube
substantially as herein described 40 parameters are available by which the
astig-    105 with reference to Figs. 1, 4, 5 and 6 of the matism and also
the raster defects can be         accompanying drawings. influenced.
4. The combination of a deflection unit as It has been found that several
combinations     claimed in Claim 1, 2 or 3, and a colour of the coil
parameters in the centre of the       television display tube having a neck
portion, 45 deflection coils and of the front end section  110 a display
screen and a flared outer surface shape are possible which result in an
accept-     portion therebetween, said deflection unit be- able level of
astigmatism while the raster        ing mounted on said display tube such
that defects are always different. In this manner it   the front ends of
the line deflection coil por- is possible to find such a front end shape
tions are closer to the display screen than are 50 coil parameter
combination that of the ulti-   11 5 the rear ends with the said front ends
sur- mate raster defects, for example, the  undula-    rounding a part of
the flared portion of the tion effect" has fully disappeared or has been
display tube and the flanges lying substan- strongly reduced or that the
pin-cushion dis-     tially at right angles to the longitudinal axis of 



tortion in the East-West direction has been       the display tube
characterized in that the path 55 reduced by a few percent while it is even
1 20 around the said part of said display tube is possible to deal with
both types of errors        shorter than the said path of the front ends of
simultaneously.                                   the line deflection coil
portions together. Fig. 6 shows diagrammatically, with refer-        5. The
combination of a deflection unit ence lo a display screen 24. the raster
defects   and a colour television display tube substan- 60 on the upper and
lower sides of the display   125 tially as herein described with reference
to screen to be corrected by a deflection unit      Figs. 1, 4. 5 and 6 of
the accompanying according to the invention having line deflec-
drawings. tion coils of the type shown in, Fig. 4. The raster lines 25
shown have an undulating 65 variation which is a frequently occurring
short-    GB 2 013 024B     3 general the space to be enclosed may be in
coming of in-line display systems. By using the form of a polygon. In this
case the rear     line coils of the type shown in Fig. 4 it was end section
18 is shown to be horizontal, that    found that the raster lines were
influenced so is to say it does not lie in a plane which is at  that they
formed a straight line in the desired 5 an angle to the tube axis as does
the front    70 manner. flap 1 7. This coil shape is sometimes referred to
as a shell coil, but the invention is not     CLAIMS restricted to this
shape of coil.                   1. A deflection unit for a colour
television The favourable effect of the use of the        display tube
having a neck portion, a display 10 shape of the front end section to
correct raster   75 screen and a flared outer surface portion defects may
be considered as follows. It is      therebetween, said deflection unit
comprising known that raster defects are sensitive to       a line
deflection coil and a field deflection coil variations of coil parameters
on notably the      each formed by a pair of diametrically oppo- screen
side of the deflection unit, while the    sitely positioned coil portions,
and an annular 15 sensitivity to changes of parameters in the    80 core of
a magnetically permeable material centre of the deflection unit and on the
gun     surrounding at least the line deflection coil, side is greatly
reduced. However astigmatism     each line deflection coil portion being in
the is sensitive in particular to coil parameters in  form of a saddle coil
and having conductors the centre and on the screen side of the
wound to produce first and second side mem- 20 deflection unit and coma is
influenced in      85 bers, a front end and a rear end which particular by
coil parameters on the gun side.   together define a window with the front
end In coils of a conventional shape of the front  forming a flange, the
front ends of the coil end section where the enclosed path length is
portions of said line deflection coil, when a a minimum, the raster defects
are produced      .deflection unit is mounted on a display tube, 25 as
follows. Primarily the deflection coil is'  90 being closer to the display
screen than are the designed so that certain minimum require-        rear
ends with said front ends substantially ments as regards astigmatism and
possibly        surrounding a part of the flared portion of the also coma
are satisfied (in as far as this latter  display tube and the flanges lying
at an angle error as not corrected for by means of provi-    to the
longitudinal axis of said display tube, 30 sions in the display tube). This
means that the    95 characterized in that the front ends of the coil
parameters in the centre of the deflection  deflection coil portions
together define a path coil are controlled optimally with respect to
which substantially has the shape of a poly- 



the astigmatism. With respect to the raster      gon. defects no further
parameter variations are         2. A deflection unit as claimed in Claim
1, 35 possible and these errors are then to be taken   100 characterized in
that the path defined by the as they present themselves following the as-
said front ends'substantially has the shape of tigmatism control.
a hexagon. In coils in which the shape of the front end     3. A deflection
unit for a colour television section may be freely chosen, extra design
display tube substantially as herein described 40  parameters are available
by which the astig-    105 with reference to Figs. 1, 4, 5 and 6 of the
matism and also the raster defects can be        accompanying drawings.
influenced.                                        4. The combination of a
deflection unit as It has been found that several combinations    claimed
in Claim 1, 2 or 3, and a colour of the coil parameters in the centre of
the      television display tube having a neck portion, 45 deflection coils
and of the front end section  110 a display screen and a flared outer
surface shape are possible which result in an accept-    portion
therebetween, said deflection unit be- able level of astigmatism while the
raster       ing mounted on said display tube such that defects are always
different. In this manner it  the front ends of the line deflection coil
por- is possible to find such a front end-shape-      tions are closer to
the display screen than are 50 coil parameter combination that of the ulti-
115 the rear ends with the said front ends sur- mate raster defects, for
example, the "undula-   rounding a part of the flared portion of the tion
effect" has fully disappeared or has been   display tube and the flanges
lying substan- strongly reduced or that the pin-cushion dis-    tially at
right angles to the longitudinal axis of tortion in the East-West direction
has been      the display tube, characterized in that the path 55 reduced
by a few percent while it is even     120 around the said part of said
display tube is possible to deal with both types of errors       shorter
than the said path of the front ends of simultaneously.
the line deflection coil portions together. Fig.. 6 shows diagrammatically,
with refer-      5. The combination of a deflection unit ence to a display
screen 24, the raster defects  and a colour television display tube
substan- 60 on the upper and lower sides of the display   125 tially as
herein described with reference to screen to be corrected by a deflection
unit      Figs. 1, 4, 5 and 6 of the accompanying according to the
invention having line deflec-   drawings. tion, coils of the type shown in
Fig. 4. The raster lines 25 shown have an undulating 65 variation which is
a frequently occurring short-    4
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