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PICTURE TUBE DEVICE (71)   We,  HITACHI,  LTD.,  a  manner that a yoke ring
which is integral corporation organized and existing under  with the
deflection yoke is bonded by using  50 the laws of Japan, of 5-1,
Marunouchi,  hotmelt type bonding material such as for 1-chome, Chiyoda-ku,
Tokyo, Japan, do  example polyamide resin to the supporting 5  hereby
declare the invention for which we  columns of the funnel ring bonded to
the pray that a patent may be granted to us, and  funnel portion after
adjustment of the the method by which it is to be performed,  location of
the deflection yoke against the  55 to be particularly described in and by
the  colour picture tube has been completed. following statement:-
With this construction, however, there 10    This invention relates to an
electro-  has been a disadvantage of requiring a long magnetic deflection
in-line electron gun  manufacturing time due to the fact that it type
colour picture tube device having a  takes about 5 to 7 minutes for the
hotmelt 60 deflection yoke device mounted on a joint  type bonding material
to harden, which neck 'and funnel portion of a colour picture  bonding
material 'has been applied to the 15  tube.
yoke ring integral with the deflection yoke Conventionally, a
self-convergence type  after adjusting the location of the deflection
colour picture tube device has been known  yoke. Furthermore, there has
been a  65 which includes a colour picture tube with  difficulty for
reliable fixation since the three electron guns arranged in line in the
deflection yoke is bonded to only the funnel 20  horizontal deflection
direction  and  a  portion  with  a  relatively  large  gap deflection yoke
device mounted to the  maintained between the deflection yoke and colour
picture tube for generating an  the neck portion so that the deflection
yoke  70 astigmatism  correcting  magnetic  field  is fixed to the funnel
portion in a cantilever consisting of the horizontal deflection  fashion,
thereby resulting in peeling off or 25  magnetic field in the form of a
pincushion  dislocation. and the vertical deflection magnetic field in
Accordingly, an object of this invention is the form of a barrel. In this
type, when the  to provide an improved colour picture tube  75 astigmatism
correcting magnetic field of this  'device in which the deflection yoke is
deflection yoke device is selected such that  fixedly mounted to the colour
picture tube 30  the convergence of three electron beams  with high
efficiency. are optimum  over the entire -phosphor    Another object of
this invention is to screen, the landing adjustment of the  provide an
improved colour picture tube  80 electron beams is accomplished by only
device in which the deflection yoke 'is adjusting static convergence on the
central  fixedly mounted to the colour picture tube 35  portion of the
picture screen resulting in  with high reliability. that a dynamic
convergence adjusting    According to this invention, these objects circuit
is not necessary at all, which has  can be accomplished by providing a
colour  85 been necessary in a prior art colour picture  picture tube
device of the electromagnetic tube of three electron' guns arranged in a
deflection  in-line  electron  gun  type 40  delta configuration.
including a colour picture tube with a neck In 'one example of a prior art
colour  portion andfunnel portion and a deflection picture tube device of
this type, as will be  yoke' device mounted near the joint  90 explained
referring to the accompanying  between the neck portion and the funnel
drawings. hereinafter, a deflection yoke  portion and provided with a
deflection yoke 45  having a considerably larger inner diameter  assembly
having  an  inner  diameter than the outer diameter of the funnel and
sufficiently larger than the joint neck and neck portion of colour picture
tube is  funnel portion such that the deflection yoke  95 employed and
this' deflection yoke is fixedly  can move in a direction perpendicular to
the mounted to the colour picture tube in such a  tube  axis, characterized
in  that the 
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2 deflection yoke device comprises support-  dynamic convergence is
adjusted by moving ing means for supporting the deflection  the deflection
yoke 4 in  a direction yoke  assembly having  a first portion
perpendicular to the tube axis and at the movable along the neck portion
and a  same  time,  inclination. and  angular 5  second  portion  disposed
substantially  displacement of deflection yoke 4 are  70 perpendicular to
the first portion but tiltable  adjusted. Finally, the yoke ring 5 are with
respect to the tube axis, means for  bonded to four supporting columns 3a
of the securing the deflectionyoke assembly to the  funnel ring 3 by
hotmelt type bonding second. portion of the supporting means,  material. 10
and at least two wedge means inserted and   However, in this conventional
mounting  75 fixed in a gap between the funnel portion  expedient the.
colour picture tube device and the deflection yoke assembly.         cannot
be removed from the mechanical In the accompanying drawings:
adjuster before the bonding material is Fig. 1 is a side view showing one
example  cooled to solidify so that the yoke ring 5 is 15  of a prior art
colour picture tube device with  completely  bonded  to  the  supporting
80 a deflection yoke assembly;               columns 3a of the funnel ring
3. Fig. 2 is a side view, partly. in section,    The   above-mentioned
conventional showing one embodiment according to this  expedient has a
defect that in. addition to a invention;
time of 4 to 5 minutes required for adjusting 20    Fig. .3 is diagram
illustrating an optimum   the location of the deflection yoke, it takes. 5
85 position where wedges according to this  to   minutes before the hotmelt
bonding invention are to be mounted; and          material applied to the
yoke ring solidifies Fig. 4 is a side view, partly in section, of  and the
colour picture tube device is then another embodiment of this invention;
and   removed from  the mechanical adjuster. 25    Fig. 5 is a side view,
partly in section, of  Further, for the purpose of adjusting the  90 still
another embodiment of this invention. . dynamic . convergence, it is
necessary to Prior to describing preferred embodi-  move the deflection
yoke 4 in a direction ments of this invention, referring to Fig. 1,
perpendicular to the tube axis at neck one example of a prior art
electromagnetic  portion 6 of the colour picture tube 1 and as 30
deflection in-line electron gun type colour  a result, it is necessary to
make the inner  95 picture tube device with a deflection yoke  diameter of
the deflection yoke 4 to be will be firstly explained .             larger
than the neck portion 6. However, as As illustrated in Fig. 1, a funnel
ring 3 is  described above, the deflection yoke 4is not fixed to a
predetermined position on a  secured directly to the neck portion 6 but 35
funnel portion 2 of a colour picture tube 1  instead bonded to the funnel
portion 2  100 by using hotmelt bonding material, and then  through funnel
ring 3 and yoke ring 5 so that a yoke ring 5 integral with a deflection
yoke  deflection  yoke  4 is supported  in  a 4 is secured to- the funnel
ring 3. At a neck  cantilever fashion, thus decreasing the portion 6, a
magnet assembly is provided for  reliability of fixing. 40  adjusting the
static convergence on the    Withreference to Fig. 2, one embodiment 105
central portion of phosphor screen and the  according to this invention
will now be colour purity. The magnet assembly 7  described. A  deflection
yoke assembly comprises, as well known in the art, a pair of  generally
indicated by reference numeral 10 two-pole. rotatable magnet rings for
purity  comprises a core 11 made of ferrite both. 45  adjustment, a pair of
four-pole rotatable  ends of which are mounted with front 110 magnet rings
and a pair of six-pole rotatable  grooved ring 12 and a rear grooved ring
13 magnet rings,' the latter two pairs .'being  made of synthetic resin.
Around the core 11 adapted for adjustment of the  static is wound a coil 14
passing through the convergence. The way for .mounting the  grooves of the
front and rear grooved rings. 50 . deflection  yoke  4  will be  explained
This structure is contained in a deflection  115 hereinafter. The colour
picture tube .1  yoke supporting member 15 made  of mounted with the funnel
ring 3 and the yoke  synthetic resin. The front grooved ring 12, ring 5
integral with the deflection yoke 4 are  the: rear grooved ring 13 and the
deflection incorporated into a mechanical adjuster ot  yoke  supporting
member  15 are. put 55  shown with which the location of the  together
mechanically or by means. of 120 



deflection  yoke is  three-dimensionally bonding agent. The inner diameter
of coil 14. adjusted in relation to the colour picture is so selected that.
a gap is formed between tube. At the first, by means of the magnet  not
only the funnel portion 2 but also the assembly 7, the static convergence
and the  neck portion 6 and the coil 14. 60  purity at the central portion
of the picture    A supporting   member,'  generally  125 screen are
adjusted. Then,the purity over  designated at numeral 20, for supporting
the the entire picture screen is adjusted by  deflection yoke assembly 10
comprises a moving the yoke ring 5 integral with the  flange portion 23 and
a boss portion 26 and deflection yoke 4 in a direction of the tube  its
entirety is made of non-magnetic, flexible 65  axis of the colour picture
tube 1. Further,  material such as for example synthetic resin.  130    3
1,538,025 The boss portion 26 takes the form of a  is advantageous to
arrange wedge 30-1 at a cylinder the longitudinal axis of which  position
opposite to a high voltage terminal extends  in  a direction  substantially
300 of the colour picture tube, with reference perpendicular to  the
flange  portion.  to tube axis 301, more particularly at a 5   Accordingly,
the flange portion 23 extends in  position opposite to the high voltage  70
a direction substantially perpendicular to the  terminal 300 with respect
to the tube axis 301 boss portion 26. The cylinder has an inner  and on a
line on the funnel portion which is diameter slightly larger than the outer
defined by the intersection of a plane diameter of the neck portion so that
the boss  containing the tube axis 301 and the high 10  portion 26 can move
along the neck portion 6  voltage terminal 300 with the funnel portion  75
of colour picture tube 1, and is fixed to the  2. Wedges 30--2 and 30-3 are
arranged at neck portion 6 through a tape 27 wound  a position l200spaced
from the wedge 30-1. thereabout by means of a band 24 and a  In this
manner, inserting of wedges can easily screw 25. For the purpose of
positively  be carried out without interfering with high 15  securing the
cylinder to neck portion 6, a  voltage wire and the deflection yoke  80
plurality of notches 201 are usually formed in  assembly can also be
installed on the colour a longitudinal direction of the cylinder.
picturetubeinawellbalancerelationship. A Thus, when the band 24 is clamped
around  tape 32 is used to fix wedges 30. The tape 32 the boss 26 by the
screw 25, the boss portion  may be removed after the bonding agent 31 is 20
26 is deformed to a given extent owing to the  hardened.
85 presence of the notches 201 and shrinks to be    In adjusting the
location of the deflection positively securedto the neckportion. In this
yoke assembly 10 of this construction in embodiment, the above-mentioned
support-  relation to the colour picture tube 1, a ing member 15 for
supporting the deflection  magnet assembly, not shown but similar to 25
yoke is fixed to the flange portion 23 by  that shown in Fig. 1, is
adjusted at first for  90 tightening a nut 22 applied to a bolt 21
obtaining the static convergence and the passing through a hole 200 of the
flange  colour purity at the central portion of the portion.     .
picture screen. Then, an adjustment for the The supporting member 20 is
required to  purity over the entire picture screen is 30   be flexible.
"Flexibility" herein means that  carried out by moving the deflection yoke
95 the  flange  portion  23  extending  in  assembly 10 in a direction of
the tube axis, approximately parallel with respect to a  and  an
adjustment for the  dynamic plane perpendicular to the longitudinal axis
convergence is carried out by moving it in a of the cylindrical boss 26 can
tilt a  direction normal to the tube axis and tilting it 35  predetermined
angle in any direction under  with respect thereto. Of course, these 100
the application of an external force. This  adjustments may be repeated for
a highly "flexibility" can be obtained by making the  fine adjustment.
During this procedure, an supporting member 20 from  an elastic  optimum
relative position between the material such as synthetic resin, vinyl
colour picture tube 1 and the deflection yoke 40  chloride resin and the
like, for example.    assembly lOcanbe obtained. Thereafter, the 105 As the
hole 200 is oblong in a direction  deflection yoke supporting member 15 is
perpendicularto the tube axis, the deflection  fixed by bolt 21 and nut 22
to the deflection yoke assembly 10 can be adjusted in its  yoke assembly
supporting member 20 which, position in 'a direction normal to the tube  in
turn .is fixed by band 24 and screw 25 to 45  axis, without removing the
bolt 21 from the  the neck portion 6 wound with 'tape 27. 110 



hole 200. Furthermore, as the supporting  Thereafter, preferably three
wedges 30 are member 20 is flexible in the sense as  placed at an equal
angular spacing and mentioned above, the flange portion 23 is  bonded in a
gap between the funnel portion 2 tiltable with respect to the tube axis. In
-other  of the colour picture tube 1 and the 50  words, the flange portion
23 can tilt through  deflection yoke assembly 10 by using  115 a suitable
angle or several degrees around a  bonding agent 31. The tape 32 is applied
on position perpendicular to the boss portion  the wedges 30 until the
bonding agent 26 so that the deflection yoke assembly can  solidifies. be
adjusted to  take a desired three    If a slip preventive member is
provided by 55  dimensional  position. At  least  two,  forming fine
irregularities at the interface  120 preferably three wedges 30 are
inserted in  between the deflection yoke assembly 10 and the gap between
the funnel portion 2 of the  supporting member 20 or a thin rubber film is
colour picture tube and the deflection yoke  inserted into this interface,
effectiveness of assemblylO. Wedge 30 is preferably made of  the fixing of
the deflection yoke assembly 60  a silicon resin. Itis bonded and fixed to
the can be promoted.                125 funnel portion 2 and to the
deflection yoke    Fig. 4 shows another embodiment of fixing assembly 10 by
using a bonding agent of, for  means between the deflection yoke assembly
example, silicon system.               10 and the supporting member 20. The
Where three wedges 30 are to be mounted  supporting member 20 essentially
comprises 65  on the funnel portion 2, as shown in Fig. 3, it  the flange
portion 23 and the boss portion 26, 130    4
1,538,025                                  4 similar to the embodiment
shown in Fig. 1.  to the tube axis; a deflection yoke mounting At the outer
periphery of a flange 400  means having a first part movable along the  65
constituting the rear end of a deflection yoke  neck portion and a second
part extending assembly 10 is provided a threaded portion.  transversely'
to the first part and on which 5  The deflection yoke assembly 10 and the
the deflection yoke is secured, the second supporting member 20 can be put
together  part being movable relative to the first part fixedly by engaging
a lock ring 28 with the  to permit tilting of the yoke with respect to  70
thread portion of the flange 400. The lock  the tube axis; and wedge means
comprising ring 28 comprises a cylinder 281, an annular  at least  two
angularly spaced wedges 10  flange 282 and a projectioprojectirojecting
located in the gap between the yoke and the inward from the inner edge of
the annular  funnel portion. flange 282.                               2. A
colour picture tube according to  75 The inner edge of the cylinder 281 is'
claim 1, wherein the yoke mounting means threaded for engagement with the
threaded  comprises a cylindrical part slidable along 15  portion of the
flange 400. Under this  the neck portion and a part in the formof an
engagement, the rear surface of the flange  integral annular flange
projecting substant- 400 and the projection 283 of the lock ring 28  ially
radially from the -cylindrical part and  .80 sandwich a part of the flange
portion 23 of  being sufficiently flexible to permit the said the
supporting member 20, thereby the . tilting of the deflecting yoke. 20
deflection yoke assembly 10 being fixedly    3.' A colour picture tube
according to mounted to the supporting member 20.  claim 1 or claim 2,
wherein the yoke is Except the construction just mentioned, this
adjustable relative to the second part of the  85 embodiment is similar to
the previous  mounting means substantially perpendic- embodiment of Fig. 2.
.              ularly to the tube axis. .. 25    In Fig. 5, a third
embodiment of this   4. A colour picture tube according to invention is
shown. In this embodiment, a  claim 1 or claim. 2 or claim 3, wherein said
deflection yoke assembly 10 and the  wedge means comprises three wedges  90
supporting member 20 for supporting the  arranged to be located on the
funnel portion deflection yoke assembly are put together by  in equal [err]
angularly spaced relationship. 30  bonding agent 40. Until the bonding
agent is   5. A colour picture tube according to completely solidified both
members are held  claim 4, wherein one of the three wedges is in engagement
by means of a plurality of  located with respect to the. tube axis at a  95
auxiliary fixing members 41 for temporal use.  position opposite to a high
voltage terminal Although the foregoing embodiments  of the colour picture
tube and the other two 35  have been described by way of the deflection
wedges of them are each located at position 



yoke of a toroidal type both for horizontal  [err] spaced from said one
wedge. and vertical deflections, this invention may    6. A colour picture
tube according to any  100 obviously be applicable to the deflection  one
of claims 1 to 5, wherein the yoke is yoke of other types such as of
semitoroidal  secured to the mounting means by a bolt 40  type which is of
a toroid for one of the two  and nut, said bolt being carried by said
deflections and of a saddle for the other or  deflection yoke and passing
through a hole saddle. type for both the two deflections.    formed in said
second part of the mounting  105 As has been described in the foregoing
means. description according to this invention, it is   7. A colour picture
tube according to 45  possible to obtain a colour picture tube  claim 6
when appendant to claim 3, wherein device which can be manufactured with
high: said hole is elongated in a direction efficiency and in which the
colour picture  transverse to the tube axis.       110 tube and the
deflection yoke assembly can be    8. A colour picture tube according to
any put together with high reliability.     of claims 1 to 5, wherein said
deflection yoke has a rear flange the outer periphery of which is provided
with.a threaded portion, a 50    WHAT WE CLAIM IS:- .                  lock
ring being screwed on the threaded  115 1. A colour picture tube of. the
type  portion to secure said yoke to the second having an in-line electron
gun and. an  part of the mounting means. associated   electromagnetic
deflection    9. A colour picture tube according to any assembly, said tube
having a funnel portion  of claims 1 to 5, wherein said deflection 55
connecting at its narrow end to a neck  yoke has a rear flange and a
bonding agent 120 portion and the deflection assembly being  is applied
between said flange and said mounted around the tube at the region  second
part of the mounting means to thereof where said funnel portion connects.
secure said deflection yoke to sid mounting to said neck portion; wherein
the deflection  means. 60  assembly comprises a deflection yoke    10.
Acolour picture tube substantially as 125 having an inner diameter
sufficiently larger' hereinbefore described 'with reference to than the
connecting region of the tube to be Figures 2 and 3 or Figure 4 or Figure 5
of the movable relatively thereto perpendicularly  accompanying drawings.
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4 similar to the embodiment shown in Fig. 1.  to the tube axis; a
deflection yoke mounting At the outer periphery of a flange 400  means
having a first part movable along the  65 constituting the rear end of a
deflection yoke  neck portion and a second part extending assembly 10 is
provided a threaded portion.  transversely to the first part and on which 5
The deflection yoke assembly 10 and the  the deflection yoke is secured,
the second supporting member 20 can be put together  part being movable
relative to the first part fixedly by engaging a lock ring 28 with the  to
permit tilting of the yoke with respect to  70 thread portion of the flange
400. The lock  the tube axis; and wedge means comprising ring 28 comprises
a cylinder 281, an annular  at least two angularly spaced wedges 10  flange
282 and a projection 283 projecting  located in the gap between the yoke
and the inward from the inner edge of the annular  funnel portion. flange
282.                              2. A colour picture tube according to  75
The inner edge of the cylinder 281 is  claim 1, wherein the yoke mounting
means threaded for engagement with the threaded  comprises a cylindrical
part slidable along 15  portion of the flange 400. Under this  the neck
portion and a part in the form of an engagement, the rear surface of the
flange  integral annular flange projecting substant- 400 and the projection
283 of the lock ring 28  ially radially from the cylindrical part and  80
sandwich a part of the flange portion 23 of  being sufficiently flexible to
permit the said the supporting member 20, thereby the  tilting of the
deflecting yoke. 20  deflection yoke assembly 10 being fixedly   3. A
colour picture tube according to mounted to the supporting member 20.
claim 1 or claim 2, wherein the yoke is Except the construction just
mentioned, this  adjustable relative to the second part of the  85
embodiment is similar to the previous  mounting means substantially
perpendic- embodiment of Fig. 2.                  ularly to the tube axis.
25    In Fig. 5, a third embodiment of this   4. A colour picture tube
according to 



invention is shown. In this embodiment, a  claim I or claim 2 or claim 3,
wherein said deflection yoke assembly 10 and the  wedge means comprises
three wedges  90 supporting member 20 for supporting the  arranged to be
located on the funnel portion deflection yoke assembly are put together by
in equal 1200 angularly spaced relationship. 30  bonding agent 40. Until
the bonding agent is   5. A colour picture tube according to completely
solidified both members are held  claim 4, wherein one of the three wedges
is in engagement by means of a plurality of  located with respect to the
tube axis at a  95 auxiliary fixing members 41 for temporal use.  position
opposite to a high voltage terminal Although the foregoing embodiments  of
the colour picture tube and the other two 35  have been described byway of
the deflection  wedges of them are each located at position yoke of a
toroidal type both for horizontal  [err] spaced from said one wedge. and
vertical deflections, this invention may    6. A colour picture tube
according to any 100 obviously be applicable to the deflection  one of
claims 1 to 5, wherein the yoke is yoke of other types such as of
semitoroidal  secured to the mounting means by a bolt 40  type which is of
a toroid for one of the two  and nut, said bolt being carried by said
deflections and of a saddle for the other or  deflection yoke and passing
through a hole saddle type for both the two deflections.   formed in said
second part of the mounting  105 As has been described in the foregoing
means. description, according to this invention, it is   7. A colour
picture tube according to 45  possible to obtain a colour picture tube
claim 6 when appendant to claim 3, wherein device which can be manufactured
with high  said hole is elongated in a direction efficiency and in which
the colour picture  transverse to the tube axis.     110 tube and the
deflection yoke assembly can be    8. A colour picture tube according to
any put together with high reliability.    of claims 1 to 5, wherein said
deflection yoke has a rear flange the outer periphery of which is provided
with a threaded portion, a 50    WHAT WE CLAIM IS:-                   lock
ring being screwed on the threaded  115 1. A colour picture tube of the
type  portion to secure said yoke to the second having an in-line electron
gun and an  part of the mounting means. associated   electromagnetic
deflection    9. A colour picture tube according to any assembly, said tube
having a funnel portion  of claims 1 to 5, wherein said deflection 55
connecting at its narrow end to a neck  yoke has a rear flange and a
bonding agent 120 portion and the deflection assembly being  is applied
between said flange and said mounted around the tube at the region  second
part of the mounting means to thereof where said funnel portion connects
secure said deflection yoke to said mounting to said neck portion; wherein
the deflection  means. 60  assembly comprises a deflection  yoke    10. A
colour picture tube substantially as 125 having an inner diameter
sufficiently larger  hereinbefore described with reference to than the
connecting region of the tube to be  Figures 2 and 3 or Figure 4 or Figure
5 of the movable relatively thereto perpendicularly  accompanying drawings.
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