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©  Color  cathode  ray  tube  apparatus. 

©  The  invention  provides  a  novel  color  cathode  ray  tube  apparatus  incorporating  an  eight-pole 
permanent  magnet  means  (70),  and  thereby  deflective  aberration  of  electron  beams  caused  by  deflected 
magnetic  field  can  securely  be  minimized.  Integral  structure  of  a  plurality  of  magnetic  poles  permits  the 
concerned  to  easily  form  up  the  eight-pole  permanent  magnet  ring. 
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The  present  invention  relates  to  a  color  cathode 
ray  tube  apparatus,  more  particularly,  to  a  color 
cathode  ray  tube  apparatus  featuring  improved  focus 
characteristic  by  effect  of  minimized  deflection  aber- 
ration. 

A  color  cathode  ray  tube  apparatus  of  shadow 
mask  type  comprises  a  panel  section  having  a  gener- 
ally  rectangular  face  plate  and  a  skirt  extending  from 
a  lateral  edge  of  the  face  plate,  a  funnel  section  con- 
nected  to  the  panel  section,  and  a  neck  section  con- 
tinuously  formed  with  the  funnel  section.  The  interior 
of  the  cathode  ray  tube  is  maintained  in  a  vacuum 
state  by  the  panel  section,  the  funnel  section  and  the 
neck  section,  in  the  neck  section  is  housed  an  elec- 
tron  gun  assembly  which  generates  three  electron 
beams  (R),  (G)  and  (B).  At  the  outer  lateral  side  of  the 
portion  of  the  apparatus  between  the  funnel  section 
and  the  neck  section  is  disposed  a  deflection  device 
for  generating  magnetic  fields  which  deflect  electron 
beams  vertically  and  horizontally.  A  phosphor  screen 
is  formed  on  the  inner  face  of  the  face  plate  of  the 
panel.  In  the  tube,  a  generally  rectangular  shadow 
mask  is  opposed  to  the  face  plate  at  a  predetermined 
spacing.  The  shadow  mask  is  made  of  a  thin  metal 
plate  and  provided  with  a  lot  of  slit  apertures. 

The  deflection  device  for  use  in  the  color  cathode 
ray  tube  apparatus  of  shadow  mask  type  has  a  hori- 
zontal  deflection  coil  and  a  vertical  deflection  coil 
which  produce  magnetic  fields  for  respectively  hori- 
zontally  and  vertically  deflecting  the  three  electron 
beams  (R),  (G),  (B)  emitted  from  the  electron  gun 
assembly.  After  deflected  by  the  horizontal  and  verti- 
cal  deflection  coils,  the  three  electron  beams  (R),  (G) 
and  (B)  are  converged  towards  the  corresponding  slit. 
The  electron  beams  (R),  (G)  and  (B)  converged  at  the 
vicinity  of  the  slit  are  landed  on  the  phosphor  screen 
which  has  three  kinds  of  phosphor  stripes  alternately 
arranged  to  each  other.  The  three  electron  beams  (R), 
(G)  and  (B)  pass  the  slit  and  are  incident  on  the  phos- 
phor  screen,  thereby  the  red  light,  green  light  and  blue 
light  are  emitted  from  the  phosphor  stripes.  In  other 
words,  the  three  beams  are  landed  on  the  corre- 
sponding  phosphor  stripes  which  emit  the  red,  green 
and  blue  light. 

When  the  electron  gun  assembly  is  of  inline  type, 
the  electron  beam  (G)  which  causes  green  light  to  be 
emitted  is  radiated  from  the  electron  gun  so  as  to  coin- 
cide  with  the  tube  axis.  The  electron  beams  (B)  and 
(R)  which  cause  blue  light  and  red  light  to  be  emitted, 
respectively,  are  radiated,  with  the  electron  beam  (G) 
disposed  therebetween.  The  color  cathode  ray  tube 
apparatus,  which  employs  the  characteristic  of  the 
inline  type  electron  gun  to  produce  specific  non-uni- 
form  magnetic  fields  by  means  of  deflection  yokes,  is 
a  self-convergence  type  color  cathode  ray  tube 
apparatus.  With  the  color  cathode  ray  tube  of  this  type 
in  which  the  three  electron  beams  are  radiated  on  the 
same  horizontal  plane,  for  example,  a  horizontal  def- 

lection  magnetic  field  of  mainly  pincushion  type  and  a 
vertical  deflection  magnetic  field  of  mainly  barrel  type 
are  applied.  The  impression  of  these  magnetic  fields 
enables  the  three  electron  beams  radiated  on  the 

5  same  horizontal  plane  to  be  converged  on  the  phos- 
phor  screen. 

However,  with  this  inline  type  color  cathode  ray 
tube  apparatus,  the  center  beam  (G)  and  the  side 
beams  (B)  and  (R)  do  not  converge  well  each  other  to 

10  produce  coma  aberration  on  the  peripheral  portion  of 
the  screen.  Japanese  Patent  Publications  No.  Sho 
51-26208  and  Sho  54-23208  describe  an  apparatus 
wherein  an  electron  gun  assembly  is  provided,  for  the 
correction  of  the  coma  aberration,  with  magnetic  sub- 

15  stance  which  changes  a  shape  of  the  after-leakage 
magnetic  field  which  is  a  part  of  the  magnetic  field 
generated  by  a  deflection  device.  Japanese  Utility 
Model  Publication  No.  Sho  57-45748  discloses 
another  apparatus  in  which  an  auxiliary  coil  is  pro- 

20  vided  at  the  side  of  the  electron  gun  of  a  deflection 
device  and  is  adapted  to  render  an  electrical  current 
to  flow  in  synchronism  with  the  deflection  current  flow- 
ing  in  a  vertical  deflection  coil,  thereby  generating  a 
strong  pincushion  type  magnetic  field. 

25  Nevertheless,  even  when  applying  such  a  color 
cathode  ray  tube  apparatus  incorporating  the  struc- 
ture  mentioned  above,  the  shape  of  beam  spot  of 
those  three  electron  beams  hitting  against  the  fluores- 
cent  surface  is  subject  to  distortion  due  to  presence 

30  of  magnetic  field.  Fig.  1  designates  this  condition.  If 
these  three  electron  beams  where  subject  to  deflec- 
tion  by  effect  of  uniform  magnetic  filed,  the  shape  of 
beam  spots  of  these  three  electron  beams  remains 
circular  all  over  the  fluorescent  surface.  On  the  other 

35  hand,  as  shown  in  Fig.  2A,  if  these  three  electron 
beams  were  subject  to  deflection  due  to  presence  of 
non-uniform  magnetic  filed,  then,  since  each  electron 
beams  13  receives  horizontal  Lorentz's  force,  the 
shape  of  beam  spots  at  the  end  of  the  horizontal  axis 

40  (axis  X)  of  the  fluorescent  surface  14  distorts  into  a 
horizontally  extended  elliptical  state.  On  the  other 
hand,  as  shown  in  Fig.  2B,  the  direction  of  Lorentz's 
force  on  both  sides  of  the  vertical  axis  (axis  Y)  also  dif- 
fers  from  each  other.  As  a  result,  the  beam-spot 

45  shapes  1  3b  and  1  3r  of  a  pair  of  side  beams  B  and  R 
among  those  three  electron  beams  distort  them- 
seleves  into  such  as  elliptical  form  which  extends 
itself  in  the  about  90°-inclined  direction  to  intersect 
with  each  other.  On  the  other  hand,  the  shape  of  beam 

so  spot  of  the  center  beams  G  among  those  three  elec- 
tron  beams  distorts  itself  into  horizontally  extended 
elliptical  form  on  receipt  of  the  Lorentz's  force.  In  this 
way,  since  the  horizontally  and  vertical  deflection 
magnetic  fields  respectively  distort  the  shape  of  the 

55  electron  beam  spots,  focus  characteristics  in  the 
periphery  of  the  fluorescent  surface  is  significantly 
degraded.  In  order  to  improved  the  focus  characteri- 
stic  in  the  periphery  of  the  fluorescent  surface,  man- 

3 
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uractures  are  oDiigea  to  aesign  tne  color  catnoae  cay 
tube  apparatus  to  level  off  the  focus  characteristic  of 
the  whole  fluorescent  surface  even  though  satisfac- 
tory  focus  characteristic  may  be  sacrificed  in  the 
center  region  of  the  fluorescent  surface. 

Furthermore,  the  method  of  disposing  the 
auxiliary  coil  described  in  the  Japanese  Laid-Open 
Utiity  Model  Publication  No.  57-45748  of  1982  cited 
above  still  contains  technical  problems  described 
below. 

Flow  of  current  synchronized  with  deflection  cur- 
rent  flowing  through  the  vertical  deflection  coil  cause 
magnetic  filed  to  be  generated  in  the  horizontal  direc- 
tion  on  the  horizontal  axis  which  is  available  for  def- 
lecting  electron  beams  in  the  vertical  direction.  As  a 
result  of  the  presence  of  this  magnetic  field,  each 
electron  beam  receives  excessive  effect  of  deflection 
in  the  direction  of  the  vertical  axis  on  the  side  of  the 
electron-gun  assembly  in  the  deflection  magnetic  field 
range.  As  a  result,  each  electron  beam  easily  hits 
against  the  inner  wall  of  the  neck  section.  If  this 
phenomenon  occurs,  some  regions  devoid  of  incom- 
ing  electron  beams  (conventionally  called  "neck 
shadow")  w3l  be  generated  on  the  fluorescent  sur- 
face.  Furthermore,  since  the  above-cited  auxiliary  coil 
contains  a  coil  wound  on  a  magnetic  member  in  order 
to  allow  current  to  flow  through  the  coil,  considering 
the  nature  of  being  an  auxiliary  element,  it  is  by  no 
means  economical  to  use. 

When  assembling  a  TV  set  using  a  color  cathode 
•ay  tube,  in  compliance  with  the  request  from  the  set 
naker,  impedance  of  the  deflection  device  is  often 
variable  If  the  impedance  of  the  deflection  device 
*ere  changed,  then,  current  flowing  through  the  def- 
ection  coil  fluctuates.  As  a  result,  in  order  to  offset 
nfluence  of  the  auxiliary  coii  affecting  the  deflection 
ievfee,  it  is  essential  for  the  TV  manufactures  to 
:hange  specification  of  the  auxiliary  coil  in  corres- 
jondence  with  the  impedance  of  the  deflection  coil, 
and  thus,  the  color  cathode  ray  tube  using  the  above 
iuxiiiary  coil  involves  poor  compatibility  with  the  mass 
woductjon. 

To  solve  those  technical  problems  cited  above, 
here  is  another  color  cathode  ray  tube  apparatus  dis- 
posed  in  the  USP  371  ,844  (as  per  the  Japanese  Laid- 
)pen  Patent  Publication  No.  1-90221  of  1989). 
According  to  the  structure  of  this  color  cathode  ray 
ube  apparatus,  two  pairs  of  permanent  magnets 
I0a/10b  and  10c/10d  are  respectively  disposed  be- 
ween  the  electron  lens  side  of  the  electron  gun 
issembly  and  an  edge  3  of  a  deflection  device  2 
ihown  in  Fig.  3.  Magnetic  poles  of  these  permanent 
nagnets  are  disposed  in  the  direction  inverse  from 
sach  other  by  way  of  surrounding  the  periphery  of  the 
ixisZ.  Of  these,  a  pair  of  permanent  magnets  10a  and 
Ob  are  disposed  on  the  vertical  axis  (axis  Y), 
rhereas  the  other  pair  of  permanent  magnets  1  0c  and 
Od  are  respectively  disposed  on  the  horizontal  axis 

(axis  X).  To  compensate  for  the  deflection  aberration 
caused  by  deflection  magnetic  field  generated  by  the 
second  deflection  coil  4,  those  two  pairs  of  permanent 
magnets  10a  through  10d  respectively  generate  pin- 

5  cushion  type  magnetic  filed. 
Those  permanent  magnets  10a  and  10b  are  dis- 

posed  on  the  axis  X  orthogonally  intersecting  the  alig- 
ned  direction  of  three  electron  beams,  where  these 
permanent  magnets  1  0a  and  10b  respectively  gener- 

10  ate  pin-cushion  type  magnetic  filed.  The  pin-cushion 
type  magnetic  field  generates  specific  Lorentz's  force 
which  compensates  for  the  deformation  of  the  beam 
spot  shape  of  three  electron  beams  caused  by  the 
other  Lorentz's  force  of  the  barrel-type  deflection 

15  magnetic  filed  generated  by  the  second  deflection 
coil.  By  virtue  of  this  inverse  Lorentz's  force,  indepen- 
dent  of  influence  from  the  barrel-type  deflection  mag- 
netic  field  generated  by  the  second  deflection  coil, 
those  three  electron  beams  can  be  prevented  from 

20  deforming  themselves  into  elliptical  shape,  and  yet,  a 
pair  of  side  beams  B  and  R  can  also  be  prevented 
from  deforming  themseleves  in  the  oblique  direction. 

Furthermore,  the  other  pair  of  permanent  mag- 
netic  10c  and  10d  are  respectively  disposed  on  the 

25  axis  X  which  is  in  parallel  with  the  aligned  direction  of 
these  three  electron  beams,  where  these  permanent 
magnets  10c  and  10d  respectively  generate  specific 
Lorentz's  force  inverse  from  the  other  Lorentz's  force 
of  the  barrel-type  deflection  magnetic  filed  generated 

so  by  the  second  deflection  coil.  By  virtue  of  this  inverse 
Lorentz's  force,  independent  of  influence  of  the  bar- 
rel-type  deflection  magnetic  filed  generated  by  the 
second  deflection  coil  4,  a  pair  of  side  beams  B  and 
R  can  be  prevented  from  deforming  themseleves  in 

?5  the  oblique  direction. 
Nevertheless,  recently,  still  higher  convergence 

characteristic  and  focus  characteristic  are  demanded 
for  the  high-definition  TV  set  containing  16:9  of  the 
aspect  ratio  and  the  hihg-precision  tube  as  well. 

w  Based  on  this  reason,  any  conventional  convergence 
and  focus  characteristics  are  no  longer  acceptable  for 
application.  More  particularly,  this  is  because  of  those 
reasons  described  below. 

In  the  course  of  producing  bar-shaped  permanent 
(5  magnets  10  available  for  the  color  cathode  ray  tube 

apparatus  cited  above,  a  large  number  of  permanent 
magnets  6  are  simultaneously  magnetized  in  pre- 
sence  of  the  magnetizing  magnetic  filed  8  shown  in 
Fig.  4.  As  shown  in  Fig.  4,  strictly  speaking,  the  mag- 

;o  netizing  magnetic  filed  8  curves  itself,  and  thus,  like 
the  direction  of  magnetizing  those  bar-shaped  perma- 
nent  magnets  10  shown  in  Fig.  5,  the  magnetizing 
magnetic  filed  8  deviates  itself  from  the  center-axial 
direction.  Because  of  this,  the  direction  of  the  mag- 

5  netic  poles  of  the  permanent  magnet  respectively 
deviate  form  the  center-axial  direction  of  the  bar-sha- 
ped  permanent  magnet.  Furthermore,  since  these 
four  permanent  magnets  1  0  conjuncttonally  generate 
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eight-pole  magnetic  filed,  in  order  to  symmetrically 
distribute  magnetic  filed,  these  four  permanent  mag- 
nets  must  respectively  be  disposed  at  correct  posi- 
tions.  Nevertheless,  since  four  permanent  magnets 
are  needed,  it  is  extremely  difficult  for  the  above  con- 
ventional  art  to  precisely  dispose  all  of  these  four  per- 
manent  magnets  1  0  to  ensure  perfectly  symmetrically 
distribution  of  magnetic  filed.  As  a  result,  the  prior 
apparatus  cannot  properly  balance  the  convergence 
effect,  and  thus,  it  results  in  the  incorrectly  crossed 
convergence  for  example.  In  consequence,  when  dis- 
posing  those  four  permanent  magnets  in  the  deflec- 
tion  device,  beam  shape  cannot  precisely  be 
corrected,  and  yet,  the  prior  color  cathode  ray  tube 
apparatus  cannot  correctly  converge  three  electron 
beams. 

The  object  of  the  invention  is  to  fully  solve  those 
technical  problems  mentioned  above  by  providing  a 
novel  color  cathode  ray  apparatus  capable  of  sec- 
urely  providing  satisfactory  focus  characteristics 
throughout  the  whole  screen  surface  without  degrad- 
ing  the  convergence  characteristics  at  all. 

Characteristically,  the  color  cathode  ray  tube 
apparatus  embodied  by  the  invention  comprises  the 
following; 

a  vacuum  envelope  which  comprises  a  panel 
section,  a  funnel  section,  and  a  neck  section;  wherein 
the  panel  section  consists  of  an  axis,  a  face  plate,  an 
inner  surface,  a  skirt  region  extending  itself  from 
peripheral  edge  of  the  face  plate,  and  the  front  view 
which  is  substantially  of  rectangular  shape;  wherein 
the  funnel  section  is  continuously  connected  to  the 
neck  section,  and  wherein  the  neck  section  is  sub- 
stantially  of  cylindrical  shape; 

a  phosphorous  screen  which  is  provided  on  the 
inner  surface  of  the  face  plate; 

a  shadow  mask  which  is  disposed  in  the  panel 
section  by  way  of  opposing  itself  from  the  phosphor- 
ous  screen  provided  on  the  face  plate; 

an  in-line  type  electron-gun  assembly  stored  in 
the  neck  section,  wherein  the  electron-gun  assembly 
comprises  an  electron-beam  generator  which  gener- 
ates  and  controls  three  electron  beams  consisting  of 
a  central  electron  beam  and  a  pair  of  both-side  beams 
and  a  main  electron  lens  section  which  accelerates, 
focuses,  and  converges  these  three  electron  beams; 

a  deflection  device  which  comprises  the  first 
deflection  coil  deflecting  those  three  electron  beams 
emitted  from  the  electron  gun  in  the  horizontal  (X- 
axial)  direction  substantially  being  the  in-line  direction 
and  the  second  deflection  coil  deflecting  those  three 
electron  beams  in  the  vertical  (Y-axial)  direction;  and 

an  eight-pole  permanent  magnet  means  which 
is  provided  in  the  periphery  of  the  tubular  axis  be- 
tween  an  end  region  of  the  deflection  device  and  the 
main  electron  lens  section  of  the  electron-gun  assem- 
bly,  wherein  the  eight-pole  permanent  magnet  gener- 
ates  specific  magnetic  field  capable  of  minimizing 

deflective  aberration  of  those  three  electron  beams 
caused  by  deflection  magnetic  field  of  the  deflection 
device. 

The  deflection  device  embodied  by  the  invention 
5  is  available  for  the  color  cathode  ray  tube  apparatus 

incorporating  the  panel  section,  the  funnel  section, 
and  the  neck  section  internally  securing  the  electron- 
gun  assembly  mentioned  above,  wherein  the  deflec- 
tion  device  characteristically  comprises  the  following; 

10  the  first  deflection  coil  which  deflects  those  three  elec- 
tron  beams  emitted  from  the  electron  gun  in  the  hori- 
zontal  (X-axial)  direction  substantially  being  the 
in-line  direction,  the  second  deflection  coil  which  def- 
lects  those  three  electron  beams  emitted  from  the 

15  electron  gun  in  the  vertical  (Y-axial)  direction,  and  an 
eight-pole  permanent  magnet  means  which  is  dis- 
posed  in  the  periphery  of  the  tubular  axis  between  an 
end  region  of  the  deflection  device  and  the  main  elec- 
tron  lens  section  of  the  electron-gun  assembly,  whe- 

20  rein  the  eight-pole  permanent  magnet  generates 
specific  magnetic  field  capable  of  minimizing  deflec- 
tive  aberration  of  those  three  electron  beams  caused 
by  deflection  magnetic  field  of  the  deflection  device. 

The  color  cathode  ray  tube  apparatus  embodied 
25  by  the  invention  characteristically  incorporates  a 

single  unit  of  eight-pole  permanent  magnet  disc  cap- 
able  of  precisely  positioning  a  plurality  of  magnetic 
poles  between  the  end  of  the  deflection  device  on  the 
side  of  the  electron  gun  and  the  electron  gun  itself.  By 

30  virtue  of  this  structural  arrangement,  spots  of  electron 
beams  on  the  fluorescent  surface  is  very  close  to  cir- 
cular  shape. 

This  invention  can  be  more  fully  understood  from 
the  following  detailed  description  when  taken  in  con- 

35  junction  with  the  accompanying  drawings,  in  which: 
Fig.  1  designates  shapes  of  electron  beam  spots 
generated  by  a  conventional  color  cathode  ray 
tube  apparatus; 
Fig.  2A  and  2B  schematically  designate  Lorentz's 

40  force  generated  by  a  conventional  color  cathode 
ray  apparatus  when  affecting  electron  beams; 
Fig.  3  is  a  perspective  view  of  the  deflection 
device  of  a  conventional  color  cathode  ray  tube 
apparatus; 

45  Fig.  4  is  a  plan  designating  the  state  in  which  a 
permanent  magnet  is  in  the  course  of  receiving 
magnetization; 
Fig.  5  is  a  perspective  view  of  a  magnetized  per- 
manent  magnet; 

so  Fig.  6  is  a  sectional  view  of  the  color  cathode  ray 
tube  apparatus  according  to  an  embodiment  of 
the  invention; 
Fig.  7  is  a  perspective  view  of  the  deflection 
device  of  the  color  cathode  ray  tube  apparatus 

55  embodied  by  the  invention; 
Figs.  8A  and  8B  are  plans  designating  an  eight- 
pole  permanent  magnet  provided  for  the  deflec- 
tion  device  shown  in  Fig.  7; 

5 
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Figs.  9A  and  9B  are  sectional  views  of  the  elec- 
tron-gun  assembly  of  the  color  cathode  ray  tube 
apparatus  embodied  by  the  invention; 
Fig.  10  is  a  plan  designating  distribution  of  mag- 
netic  filed  in  the  periphery  of  the  eight-pole  per-  5 
manent  magnet  provided  forthe  color  cathode  ray 
tube  apparatus  embodied  by  the  invention; 
Fig.  11  is  a  plan  designating  distribution  of  mag- 
netic  filed  in  those  regions  neighboring  the  eight- 
pole  permanent  magnet  provided  for  the  color  10 
cathode  ray  tube  apparatus  embodied  by  the 
invention; 
Figs.  12A  through  12C  are  respectively  the  plans 
designating  the  eight-pole  permanent  magnets  of 
the  deflection  device  of  the  color  cathode  ray  tube  15 
apparatus  according  to  the  second  embodiment 
of  the  invention; 
Figs.  13A  through  13C  are  respectively  the  plans 
designating  modified  examples  of  the  eight-pole 
permanent  magnet  of  the  deflection  device  20 
according  to  the  second  embodiment; 
Figs.  14A  through  14C  are  respectively  the  plans 
designating  other  modified  examples  of  the  eight- 
pole  permanent  magnet  of  the  deflection  device 
according  to  the  second  embodiment;  25 
Fig.  15  is  a  plan  designating  another  modified 
example  of  the  eight-pole  permanent  magnet  of 
the  deflection  device  according  to  the  third  embo- 
diment  of  the  invention; 
Fig.  16  is  a  plan  designating  a  still  further  modified  30 
example  of  the  eight-pole  permanent  magnet  of 
the  deflection  device  according  to  the  third  embo- 
diment  of  the  invention; 
Fig.  17A  is  a  sectional  view  of  an  electron-gun 
assembly  according  to  the  fourth  embodiment;  35 
Fig.  17B  is  a  plan  designating  an  electron-gun 
assembly  according  to  the  fourth  embodiment; 
and 
Fig.  18  is  a  plan  designating  a  magnetizing 
apparatus  and  a  magnetic  material.  40 
Referring  now  more  particularly  to  the  accom- 

panying  drawing,  details  of  the  color  cathode  ray  tube 
apparatus  embodied  by  the  invention  are  described 
below. 

Fig.  6  is  a  sectional  view  of  the  color  cathode  ray  45 
tube  apparatus  according  to  the  first  embodiment  of 
Jie  invention.  The  color  cathode  ray  tube  apparatus 
50  incorporates  the  following;  a  panel  section  52 
which  is  internally  provided  with  a  substantially  rec- 
angular  face  plate  54  and  a  skirt  51  which  extends  so 
tseff  from  the  side  edge  of  the  face  plate  54,  a  funnel 
section  58  which  is  connected  to  the  panel  section  52, 
and  an  envelope  member  61  which  envelope  a  neck 
section  60  connected  to  the  funnel  section  58.  The 
janel  section  52,  the  funnel  section  58,  and  the  neck  55 
section  60,  conjunctionally  hold  the  interior  of  the 
»lor  cathode  ray  tube  in  perfect  vacuum.  The  neck 
section  60  incorporates  an  electron-gun  assembly  62 

which  generates  three  electron  beams  BR,  BG,  and 
BB. 

A  deflection  device  64  is  provided  with  a  pair  of 
horizontal  deflection  coils  80  generating  specific  mag- 
netic  field  which  deflects  those  three  electron  beams 
BR,  BG,  and  BB  in  the  horizontal  direction  and  a  pair 
of  vertical  deflection  coils  82  generating  specific  mag- 
netic  field  which  deflects  those  three  electron  beams 
BR,  BG,  and  BB  in  the  vertical  direction.  The  deflec- 
tion  device  64  is  secured  to  the  external  surface  of  the 
funnel  section  58  and  the  neck  section  60.  A  ring-sha- 
ped  permanent  magnet  70  incorporating  a  plurality  of 
magnetic  poles  is  secured  to  the  deflection  device  64 
at  the  position  close  to  the  electron-gun  assembly  62. 

A  phosphor  screen  74  is  provided  on  the  inner 
surface  of  the  face  plate  54  of  the  panel  section  52. 
Shadow  mask  76  of  substantially  rectangularshape  is 
disposed  inside  of  the  color  cathode  ray  tube  in 
opposition  from  the  phosphor  screen  74  at  the  pre- 
determined  intervals.  The  shadow  mask  76  is  made 
of  extremely  thin  metallic  sheets  and  provided  with  a 
large  number  of  through  holes.  A  mask  frame  78  is 
provided  in  the  periphery  of  these  shadow  masks  76 
in  order  to  support  them.  The  mask  frame  78  is  sec- 
ured  to  the  panel  section  52  by  means  of  a  plurality  of 
elastic  supporters  (not  shown). 

Fig.  7  is  an  enlarged  perspective  view  of  the  def- 
lection  device  64,  which  incorporates  a  pair  of  saddle- 
type  horizontal  deflection  coils  80  symmetrically  being 
disposed  in  the  vertical  (Y-axial)  direction  of  a 
separator  83  and  a  pair  of  troidal-type  vertical  deflec- 
tion  coils  82  wound  on  a  core  84,  respectively. 
Synchronized  currents  each  having  a  different  value 
compatible  with  those  deflection  coils  80  and  83  are 
respectively  delivered  to  passive  circuits  (not  shown) 
which  incorporates  those  elements  like  resistors  and 
ine  concentrators.  The  ring-shaped  permanent  mag- 
net  70  secured  to  the  deflection  device  64  on  the  side 
Df  the  electron-gun  assembly  62  is  integrally  provided 
with  eight  magnetic  poles  in  the  periphery  of  the  tubu- 
araxisZ. 

As  shown  in  Fig.  8A  and  8B,  those  eight  magnetic 
aoles  provided  fro  the  permanent  magnet  70  are  alter- 
nately  disposed.  The  intervals  provided  between 
:hese  magnetic  poles  which  are  disposed  at  specific 
Dositions  close  to  both  sides  of  the  axes  X  and  Y  are 
substantially  narrower  than  those  intervals  between 
hose  magnetic  poles  which  are  apart  from  those  axes 
<  and  Y.  In  addition,  those  two  pairs  of  magnetic 
Doles,  in  other  words,  four  magnetic  poles,  which  are 
disposed  at  specific  positions  close  to  both  sides  of 
he  axis  X  respectively  contain  magnetic  force  being 
jqual  to  each  other.  Likewise,  those  two  pairs  of  mag- 
letic  poles  (i.e.,  four  magnetic  poles)  which  are  dis- 
)osed  at  specific  positions  close  to  both  sides  of  the 
axis  Y  also  contain  magnetic  force  being  equal  to 
iach  other.  On  the  other  hand,  those  two  pairs  of 
nagnetic  poles  (i.e.,  four  magnetic  poles)  which  are 

> 



9 EP  0  456  224  A2 10 

disposed  at  those  positions  close  to  both  sides  of  the 
axis  X  respectively  contain  such  magnetic  force 
weaker  than  that  is  held  by  those  two  pairs  (i.e.,  four 
magnetic  poles)  of  magnetic  poles  disposed  at  those 
positions  close  to  both  sides  of  the  axis  Y.  When  view- 
ing  form  the  phosphorous  screen  and  assuming  the 
presence  of  plan  relied  by  the  axes  X  and  Y,  these 
magnetic  poles  alternately  invert  themselves  clock- 
wise  based  on  the  N-pole  which  is  made  of  the  mag- 
netic  pole  closest  to  the  axis  Y  in  the  first  quadrant  at 
the  upper  right  position. 

Next,  an  actual  example  of  the  permanent  mag- 
net  disc  70  is  described  below.  Actually,  the  perma- 
nent  magnet  ring  70  has  30  mm  of  inner  diameter,  33 
mm  of  outer  diameter,  5  mm  of  width,  6  mm  of  inter- 
vals  La  between  those  magnetic  poles  intersecting 
the  axis  Y,  5  mm  of  intervals  Lb  between  those  mag- 
netic  poles  intersecting  the  axis  x,  and  26.5  mm  of 
intervals  La  between  those  magnetic  poles  which  do 
not  intersect  normal  axis,  respectively.  This  embodi- 
ment  provides  1.300  Gauss  per  centimeter  of  super- 
ficial  flux  density  for  those  magnetic  pole  intersecting 
the  axis  X,  and  provides  1,500  Gauss  per  centimeter 
of  the  superficial  density  for  those  magnetic  poles 
intersecting  the  axis  Y,  respectively. 

Fig.  18  shows  magnetizing  method  of  the  perma- 
nent  magnet  having  eight  magnetic  poles.  A  magneti- 
zing  apparatus  having  eight  cores  202  and  eight  coils 
203  is  arranged  around  a  ring-shaped  magnetic  ma- 
terial  204.  Electric  current  is  provided  for  coils  203,  so 
that  eight  magnetic  poles  are  formed  on  magnetic  ma- 
terial  204.  As  eight  cores  202  is  correctly  positioned 
on  magnetizing  apparatus,  eight  magnetic  poles  are 
formed  on  magnetic  material  204  correctly.  Further- 
more,  the  strength  of  magnetic  filed  can  be  changed 
by  current  strength  and  winding  times  of  the  coil.  In 
other  method,  magnetizing  apparatus  can  be  posi- 
tioned  on  inside  of  ring-shaped  magnetic  material 
204. 

As  shown  in  Fig.  9A  and  9B,  the  electron  gun 
assembly  62  of  the  color  cathode  ray  tube  apparatus 
embodied  by  the  invention  incorporates  the  following; 
three  units  of  independent  cathodes  130  which  are 
aligned  on  a  rank  in  horizontal  direction,  an  electron 
beam  generator  GE  consisting  of  the  first  and  second 
grids  131  and  132  which  respectively  control  elec- 
trons  emitted  from  those  independent  cathodes  130, 
and  an  electron  lens  section  consisting  of  the  third 
through  sixth  grids  133  through  136  which  respect- 
ively  accelerate  and  focus  those  three  electron  beams 
R,  G,  and  B,  emitted  from  the  electron  beam  generator 
GE. 

A  convergence  cup  1  37  is  provided  for  the  sixth 
grid  136.  A  heater  138  is  provided  in  order  to  heat 
those  three  independent  cathodes  130.  Those  first, 
second  and  the  fourth  grids  131,  132,  and  134,  are 
substantially  plate-like  electrodes  which  are  respect- 
ively  provided  with  three  through-holes  allowing  per- 

meation  of  electron  beams  emitted  from  those  three 
independent  cathodes  130.  On  the  other  hand,  the 
third,  fifth,  and  the  sixth  grids  133,  135,  and  136,  are 
respectively  the  integrally  structured  cylindrical  elec- 

5  trades  which  are  respectively  provided  with  three 
through  holes  to  allow  permeation  of  electron  beams 
emitted  from  those  three  independent  cathodes  130. 

In  contrast  with  the  intervals  (La  =  6  mm)  provided 
between  those  S-poles  and  N-poles  of  the  permanent 

10  magnet  disc  70,  the  intervals  between  those  through 
holes  allowing  permeation  of  a  pair  of  side  electron 
beams,  concretely,  those  intervals  Sg  between  the 
aligned  direction  of  a  pair  of  side  electron  beams  pas- 
sing  through  the  main  lens  section  are  adjusted  to 

15  about  6.6  mm.  In  addition,  a  magnetic  field  control  ele- 
ment  consisting  of  those  magnetic  members  141a 
and  141b  affecting  each  other  between  the  magnetic 
field  leaked  from  the  rear  region  of  the  deflection 
device  is  provided  in  the  periphery  of  the  side-beam 

20  permeating  holes  at  the  bottom  of  the  convergence 
cup  137.  The  magnetic  field  control  element  compen- 
sates  for  the  coma  aberration. 

By  virtue  of  the  provision  of  the  disc-shaped  per- 
manent  magnet  70  for  the  deflection  device  64  on  the 

25  side  of  the  electron  gun  assembly  62,  a  variety  of 
advantageous  effects  can  be  achieved,  which  are 
described  below. 

As  shown  in  Fig.  10,  a  pair  of  vertical  deflection 
coils  82  respectively  generate  extremely  intense  bar- 

30  rel-like  vertical  deflection  magnetic  field  150.  As  a 
result,  extremely  intense  Lorentz's  force  affects  elec- 
tron  beams,  and  thus,  all  the  electron  beams  arecom- 
pulsorily  subject  to  severe  distortion.  In  order  to 
minimize  adverse  effect  of  the  intense  barrel-like  ver- 

35  tical  deflection  magnetic  filed  150  affecting  electron 
beams,  those  magnetic  poles  on  both  sides  of  those 
regions  intersecting  the  axis  Y  respectively  generate 
intense  pin-cushion  type  magnetic  fields  151  and  152 
which  are  inverse  form  the  barrel-like  vertical  deflec- 

40  tion  magnetic  field  150  so  that  the  intense  Lorentz's 
force  can  eventually  be  offset  As  a  result,  those 
adverse  phenomena  like  elliptical  distortion  of  beam 
spots  of  those  three  electron  beams  and  inclination  of 
those  side  electron  beams  against  the  horizontal 

45  direction  are  effectively  eliminated. 
Like  the  one  taking  place  in  the  Y-axial  direction, 

those  magnetic  poles  on  both  sides  of  those  regions 
intersecting  the  axis  X  respectively  generate  intense 
pin-cushion  type  magnetic  fields  153  and  154.  Fur- 

so  thermore,  in  order  to  minimize  adverse  influence  of 
the  intense  barrel-like  vertical  deflection  magnetic 
field  150  affecting  those  side  beams,  those  magnetic 
poles  on  both  sides  of  those  regions  not  intersecting 
axes  X  and  Y  respectively  generate  the  other  mag- 

55  netic  field  1  55  which  consequently  generates  specific 
Lorentz'  force  inverse  from  the  one  generated  by  the 
barrel-like  vertical  deflection  magnetic  field  150.  As  a 
result,  the  preceding  Lorentz's  force  is  offset,  thus 

7 
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cancelling  tne  inclination  or  tnose  siae  Deams  against 
the  horizontal  direction. 

To  effectively  promote  useful  effect  of  the  mag- 
netic  field  in  favor  of  those  side  electron  beams,  it  is 
suggested  that  the  intervals  La  be  provided  between 
those  magnetic  poles  on  both  sides  of  the  axis  Y  by 
way  of  being  narrower  than  the  intervals  Sg  provided 
for  a  pair  of  those  side  beams  in  the  aligned  direction. 

In  contrast  with  the  color  cathode  ray  tube  added 
with  the  auxiliary  coil  described  in  the  preceding 
Japanese  Laid-Open  Utility  Model  Publication  No.  57- 
45748  of  1982,  the  permanent  magnet  disc  70 
embodied  by  the  invention  easily  corrects  spots  of 
those  three  electron  beams,  and  in  addition,  owing  to 
its  compact  size,  the  permanent  magnet  ring  70  is 
inexpensive  and  promotes  workability  for  implement- 
ing  the  mass  production.  The  preceding  color  cathode 
ray  tube  apparatus  added  with  the  auxiliary  coil  cited 
above  fluctuates  the  deflection  magnetic  field  by 
effect  of  deflection  current,  and  thus,  when  compen- 
sating  for  the  spot  shape  of  those  three  electron 
beams  by  applying  the  added  auxiliary  coil,  depend- 
ing  on  the  position  of  electron  beams,  correction  effect 
may  become  too  short  or  excessive. 

On  the  other  hand,  when  applying  the  color 
cathode  ray  tube  apparatus  using  the  permanent 
magnet  disc  70  embodied  by  the  invention,  the 
apparatus  can  stably  correct  magnetic  field  all  the 
iime.  In  other  words,  neither  shortage  nor  excess 
accurs  in  the  effect  of  correcting  the  beam  spot  shape 
rrelevant  of  the  position  of  the  electron  beams.  As  a 
@esult,  electron  beam  spot  can  constantly  be  shaped 
nto  perfectly  circular  form  all  over  the  phosphors 
screen. 

When  magnetizing  any  conventional  bar-shaped 
jermanent  magnet,  the  line  of  magnetic  force  may 
ieviate  itself  from  the  correct  direction,  and  as  a 
esult,  the  magnetic  poles  cannot  be  set  to  correct 
xjsitions.  On  the  other  hand,  since  the  permanent 
nagnet  ring  70  embodied  by  the  invention  can  discre- 
ely  provide  a  plurality  of  magnetic  poles,  all  the  mag- 
»etic  poles  can  precisely  be  set  to  the  predetermined 
>ositions.  As  a  result,  the  disc-shaped  permanent 
nagnet  70  embodied  by  the  invention  can  easily  gen- 
srate  axiaily  symmetrical  corrective  magnetic  filed, 
hus  eventually  achieving  improved  focus  characteri- 
stic  without  causing  the  convergence  characteristic  to 
le  lowered. 

Fig.  12  designates  the  second  embodiment  of  the 
•ermanent  magnet  disc  70.  Except  for  the  ring-sha- 
•ed  permanent  magnet  70  introduced  to  the  first 
imbodiment,  the  second  embodiment  uses  those 
omponents  exactly  identical  to  those  of  the  first 
mbodiment  The  second  embodiment  provides  a  pair 
f  permanent  magnet  members  for  making  up  an  in- 
sgral  permanent  magnet  disc.  Concretely,  those  per- 
lanent  magnet  members  161a  and  161b  are 
Bspectively  provided  with  four  magnetic  poles.  These 

four  magnetic  poles  provided  for  each  of  these  perma- 
nent  magnet  members  161a  and  161b  are  symmetri- 
cally  positioned,  which  are  conjunctionally  united  to 
complete  a  disc-shaped  permanent  magnet  162  like 

5  the  one  provided  for  the  first  embodiment  The  com- 
plete  permanent  magnet  disc  162  yields  satisfactory 
effect  identical  to  that  is  generated  by  the  disc-shaped 
permanent  magnet  70  of  the  first  embodiment. 

Figs.  13  and  14  respectively  designate  modified 
10  examples  of  the  permanent  magnet  162  of  the  second 

embodiment  To  execute  this  modification,  those 
magnet  poles  on  a  pair  of  permanent  magnet  member 
1  71  a  and  1  71  b  and  another  pair  of  permanent  magnet 
members  181a  and  181b  are  positioned  apart  from 

15  each  other  in  the  structure  of  those  permanent  mag- 
nets  172  and  182.  Provision  of  these  magnetic  poles 
at  discrete  positions  minimizes  mutual  interference  of 
those  magnetic  poles  to  effectively  promote  magneti- 
zation.  It  should  be  understood  that  the  scope  of  the 

20  second  embodiment  does  not  solely  specify  the  num- 
ber  of  applicable  permanent  magnet  to  be  only  two 
pieces,  but  a  minimum  of  three  permanent  magnet 
members  may  also  be  introduced  as  well. 

The  above  first  and  second  embodiments  re- 
25  spectively  provided  the  ring-shaped  permanent  mag- 

net  at  a  specific  position  corresponding  to  an  end  of 
the  electron  gun.  On  the  other  hand,  the  third  embo- 
diment  shown  in  Fig.  15  secures  the  permanent  mag- 
net  disc  28  between  the  core  24  and  the  rear  end 

30  region  27  of  the  electron  gun.  To  introduce  the  third 
embodiment  as  shown  in  Fig.  16,  the  ring-shaped 
permanent  magnet  may  also  be  composed  of  a  pair 
of  semicircular  shaped  permanent  magnet  members 
164a  and  164b  in  union.  Nevertheless,  it  is  of  course 

35  possible  for  the  third  embodiment  to  provide  the  per- 
manent  magnet  disc  which  can  be  composed  of  three 
or  more  than  three  of  component  members  instead  of 
merely  specifying  the  available  number  to  be  only  two 
pieces  of  permanent  magnet  member.  The  same  also 

to  applied  to  the  second  embodiment  as  well. 
The  first,  second  and  the  third  embodiments  re- 

spectively  secure  the  permanent  magnet  disc  to  the 
deflection  device.  The  invention  provides  another 
embodiment  which  directly  installs  the  permanent 

'5  magnet  disc  to  the  electron-gun  assembly  20.  The 
electron-gun  assembly  20  comprises  the  following; 
three  independent  cathodes  30  which  are  aligned  on 
a  rank  in  the  horizontal  direction,  an  electron  beam 
generator  incorporating  the  first  and  second  grids  31 

@o  and  32  which  respectively  control  electron  beam  emit- 
ted  from  those  three  independent  cathodes  30,  and 
an  electron  lens  section  incorporating  the  third  and 
fourth  grids  33  and  34  which  respectively  accelerate 
and  focus  those  three  electron  beams  emitted  from 

5  the  electron  beams  generator.  In  addition,  a  magnetic 
field  control  element  consisting  of  a  pair  of  magnetic 
members  41a  and  41b  is  installed  in  the  periphery  of 
the  side-beam  permeating  through  holes  at  the  bot- 
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torn  of  the  convergence  cup  37  secured  to  the  fourth 
grid  34.  The  permanent  magnet  disc  28  is  secured  to 
the  internal  surface  of  the  convergence  cup  37,  where 
the  permanent  magnet  ring  28  generates  eight-pole 
magnetic  field  which  is  symmetrical  of  both  sides  of  5 
the  center  axis  55  of  the  electron  gun  assembly  20. 

According  to  this  structural  arrangement,  the  per- 
manent  magnet  ring  28  substantially  makes  up  a  reg- 
ion  allowing  permeation  of  electron  beams  on  the  side 
of  the  electron  gun  assembly  20  of  the  deflection  10 
device,  and  yet,  the  permanent  magnet  disc  28  may 
be  installed  to  a  position  much  closer  to  the  deflection 
device  than  the  electron  lens  section  of  the  electron 
gun  assembly  20. 

It  should  be  understood  that  the  whole  substance  15 
of  the  permanent  magnet  disc  may  not  necessarily  be 
magnetic,  but  the  magnetism  may  merely  be  present 
in  those  regions  accommodating  those  magnetic 
poles.  Needless  to  say,  the  process  for  magnetizing 
the  magnetic  members  shall  precede  the  process  for  20 
installing  the  color  cathode  ray  tube  to  the  apparatus. 

The  color  cathode  ray  tube  apparatus  embodied 
by  the  invention  incorporates  an  electron  gun  which 
emits  three  electron  beams  aligned  on  a  rank  and  a 
deflection  device  which  generates  deflected  magnetic  25 
field  deflecting  those  three  electron  beams  emitted 
from  the  electron  gun  in  the  aligned  direction  and  in 
the  direction  orthogonally  intersecting  the  aligned 
direction.  The  ring-shaped  permanent  magnet 
generating  eight-pole  magnetic  field  is  disposed  at  a  30 
position  on  the  side  of  the  electron  gun  of  the  deflec- 
tion  device  or  at  a  position  close  to  electrons  on  the 
side  of  the  phosphorous  screen  of  the  main  lens  sec- 
tion  of  the  electron  gun  assembly.  The  circular  perma- 
nent  magnet  disceasily  promotes  magnetization  of  35 
magnetic  poles,  and  yet,  the  permanent  magnet  disc 
itself  is  integrated  with  those  magnetic  poles  which 
are  precisely  magnetized  and  secured  to  the  pre- 
determined  positions,  and  as  a  result,  the  permanent 
magnet  disc  correctly  generates  eight-pole  magnetic  40 
field  in  perfect  symmetry.  By  virtue  of  the  above  struc- 
tural  advantage,  by  effectively  applying  precisely  con- 
trolled  magnetic  field  generated  by  the  permanent 
magnetic  disc,  deflective  aberration  affecting  those 
electron  beams  from  the  deflection  magnetic  field  45 
generated  by  the  deflection  device  can  fully  be  correc- 
ted.  As  a  result,  the  focus  characteristic  is  securely 
promoted  in  the  periphery  of  the  phosphor  screen. 

50 
Claims 

1  .  A  color  cathode  ray  tube  apparatus  comprising: 
a  vacuum  envelope  (61)  comprising  a 

panel  section  (52),  a  funnel  section  (58),  and  a  55 
neck  section  (60); 
characterized  in  that  said  panel  section  com- 
prises  an  axis,  a  face  plate  (54),  an  inner  surface, 

a  skirt  region  (51)  extending  itself  from  penpheral 
edge  of  said  face  plate,  and  the  front  view  which 
is  substantially  of  rectangular  shape;  charac- 
terized  in  that  said  funnel  section  is  continuously 
connected  to  said  neck  section,  and  charac- 
terized  in  that  said  neck  section  is  substantially  of 
cylindrical  shape; 

a  phosphorous  screen  (74)  which  is  pro- 
vided  on  the  inner  surface  of  said  face  plate; 

a  shadow  mask  (76)  which  is  disposed  in 
said  panel  section  by  way  of  opposing  itself  from 
said  phosphorous  screen  provided  on  said  face 
plate; 

an  in-line  type  electron  gun  assembly  (62) 
which  is  stored  in  said  neck  section,  charac- 
terized  in  that  said  electron  gun  assembly  com- 
prises  an  electron  beam  generator  which 
generates  and  controls  three  electron  beams 
consisting  of  a  central  electron  beam  and  a  pair 
of  both-side  electron  beams  and  a  main  electron 
lens  section  which  accelerates,  focuses,  and  con- 
verges  said  three  electron  beams;  and 

a  deflection  device  (64)  comprising  the  first 
deflection  coil  which  deflects  said  three  electron 
beams  emitted  from  said  electron  gun  assembly 
in  the  in-line  direction  substantially  in  the  horizon- 
tal  (X-axial)  direction  and  the  second  deflection 
coil  which  deflects  said  three  electron  beams  in 
the  vertical  (Y-axial)  direction;  characterized  by 
further  comprising 

an  eight-pole  permanent  magnet  means 
(70)  which  is  provided  in  the  periphery  of  tubular 
axis  between  an  end  region  of  said  deflection 
device  and  said  main  electron  lens  section  of  said 
electron  gun  assembly,  and 
characterized  in  that  said  eight-pole  permanent 
magnet  means  generates  specific  magnetic  field 
capable  of  minimizing  deflective  aberration  of 
said  three  electron  beams  caused  by  deflected 
magnetic  field  of  said  deflection  device. 

2.  A  color  cathode  ray  tube  apparatus  according  to 
claim  1  ,  characterized  in  that  said  eight-pole  per- 
manent  magnet  means  is  formed  in  a  circular 
doughnut-like  shape. 

3.  A  color  cathode  ray  tube  apparatus  according  to 
claim  1,  characterized  in  that  said  eight-pole  per- 
manent  magnet  is  substantially  composed  of  a 
plurality  of  circular  doughnut-like  plates. 

4.  A  color  cathode  ray  tube  apparatus  according  to 
claim  1,  characterized  in  that  said  eight-pole  per- 
manent  magnet  means  is  formed  in  a  circular 
doughnut-like  shape  which  is  splittable  into  a 
plurality  of  component  members. 

5.  A  color  cathode  ray  tube  apparatus  according  to 

9 
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ciaim  i,  cnaractenzea  in  mat  intervals  Detween 
two  pairs  of  magnetic  poles  which  are  disposed  at 
specific  positions  close  to  both  sides  of  axis  X  of 
said  eight-pole  permanent  magnet  means  and 
intervals  between  the  other  two  pairs  of  magnetic  5 
poles  disposed  at  specific  positions  close  to  both 
sides  of  axis  Y  of  said  eight-pole  permanent  mag- 
net  means  are  respectively  narrower  than  those 
intraveis  between  four  pairs  of  magnetic  poles 
which  are  apart  from  said  axes  X  and  Y.  10 

an  eight-pole  permanent  magnet  means 
(70)  which  is  provided  in  the  periphery  of  tubular 
axis  between  an  end  region  of  said  deflection 
device  and  said  main  electron  lens  section  of  said 
electron-gun  assembly,  and  characterized  in  that 
said  eight-pole  permanent  magnet  means  gener- 
ates  specifies  magnetic  field  capable  of  minimiz- 
ing  deflective  aberration  of  said  three  electron 
beams  caused  by  deflected  magnetic  field  of  said 
deflection  device. 

o.  m  coior  cainoae  ray  tuDe  apparatus  according  to 
claim  1,  characterized  in  that  said  two  pairs  of 
magnetic  poles  which  are  disposed  at  specific 
positions  close  to  both  sides  of  said  axis  X  and  the  15 
other  two  pairs  of  magnetic  poles  disposed  at 
specific  positions  close  to  both  sides  of  said  axis 
Y  are  respectively  provided  with  specific  mag- 
netic  polar  intensity  equal  to  each  other. 

20 
7.  A  color  cathode  ray  tube  apparatus  according  to 

claim  1,  characterized  in  that  intervals  between 
said  two  pairs  of  magnetic  poles  disposed  at 
specific  positions  close  to  both  sides  of  axis  Y  are 
narrower  than  the  interval  between  a  pair  of  said  25 
electron  beams  emitted  from  said  electron  gun 
assembly. 

11.  A  color  cathode  ray  tube  apparatus  according  to 
claim  10,  characterized  in  that  said  eight-pole 
permanent  magnet  means  is  formed  in  a  circular 
doughnut-like  shape. 

12.  A  color  cathode  ray  tube  apparatus  according  to 
claim  10,  characterized  in  that  said  eight-pole 
permanent  magnet  means  is  substantially  com- 
posed  of  a  plurality  of  circular  doughnit-like 
plates. 

1  3.  A  color  cathode  ray  tube  apparatus  according  to 
claim  10,  characterized  in  that  said  eight-pole 
permanent  magnet  means  is  formed  in  a  circular 
doughnit-like  shape  which  is  splittable  into  a 
plurality  of  component  members. 

».  m  coior  cainoae  ray  tupe  apparatus  according  to 
claim  1,  characterized  in  that,  assuming  presence 
of  plane  across  axes  X-Y  in  said  eight-pole  per- 
manent  magnet  means  viewing  from  said  phos- 
phorous  screen,  substantially,  N-pole  is  the 
magnetic  pole  closest  to  axis  X  in  clockwise  direc- 
tion. 

>.  A  color  cathode  ray  tube  apparatus  according  to 
claim  1  ,  characterized  in  that  said  eight-pole  per- 
manent  magnet  means  generates  pin-cushion 
type  magnetic  field  which  is  capable  of  minimizing 
deflective  aberration  of  electron  beams  caused 
by  another  magnetic  field  generated  by  said  sec- 
ond  deflection  coil  of  said  deflection  device. 

10.  A  deflection  device  which  is  available  for  a  color 
cathode  ray  tube  apparatus  comprising  a  panel 
section,  afunnal  section,  and  a  neck  section  inter- 
nally  securing  an  electron-gun  assembly,  charac- 
terized  in  that  said  deflection  device  comprises 
the  following; 

the  first  deflection  coil  (80)  which  deflects 
three  electron  beams  emitted  from  said  electron- 
gun  assembly  in  the  in-line  direction  substantially 
in  the  horizontal  (X-axial)  direction;  and 

the  second  deflection  coil  (82)  which  def- 
lects  said  three  electron  beams  emitted  from  said 
electron-gun  assembly  in  the  vertical  (Y-axial) 
direction;  characterized  by  further  comprising 

14.  A  color  cathode  ray  tube  apparatus  according  to 
io  claim  10,  characterized  in  that  intervals  between 

two  pairs  of  magnetic  poles  which  are  disposed  at 
specific  positions  close  to  both  sides  of  axis  X  of 
said  eight-pole  permanent  magnet  means  and 
intervals  between  the  other  two  pairs  of  magnetic 

!5  poles  disposed  at  specific  posisions  close  to  both 
sidres  of  axis  Y  of  said  eight-pole  permanent 
magnet  means  are  respectively  narrower  than 
those  intervals  between  four  pairs  of  magnetic 
poles  which  are  apart  from  said  axes  X  and  Y. 

1  5.  A  color  cathode  ray  tube  apparatus  according  to 
claim  10,  characterized  in  that  said  two  pairs  of 
magnetic  poles  which  are  disposed  at  specific 
positions  close  to  both  sides  of  said  axis  X  and  the 

5  other  two  pairs  of  magnetic  poles  disposed  at 
specific  positions  close  to  both  sides  of  said  axis 
Y  are  respectively  provided  with  specific  mag- 
netic  polar  intensity  equal  to  each  other. 

o  16.  A  color  cathode  ray  tube  apparatus  according  to 
claim  10,  characterized  in  that  intervals  between 
said  two  pairs  of  magnetic  poles  disposed  at 
specific  positions  close  to  both  sides  of  axis  Y  are 
narrower  than  the  interval  between  a  pair  of  side 

5  electron  beams  emitted  from  said  electron  gun 
assembly. 

17.  A  color  cathode  ray  tube  apparatus  according  to 

o 
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claim  10,  characterized  in  that,  assuming  pre- 
sence  of  plane  across  axes  X-Y  in  said  eight-pole 
permanent  magnet  means  viewing  from  said 
phosphorous  screen,  substantially,  N-pole  is  the 
magnetic  pole  which  is  closest  to  axis  X  in  clock- 
wise  direction. 

bly,  and  characterized  in  that  said  eight-pole  per- 
manent  magnet  means  generates  specific  mag- 
netic  field  capable  of  minimizing  deflective 
aberration  of  said  three  electron  beams  caused 

5  by  deflected  magnetic  field  of  said  deflection 
device. 

20.  A  deflection  device  which  is  available  for  a  color 
cathode  ray  tube  apparatus  comprising  a  panel 

o  section,  a  funnel  section,  and  a  necksection  inter- 
nally  securing  an  electron-gun  assembly,  charac- 
terized  in  that  deflection  device  comprises  the 
following: 

the  first  deflection  coil  which  deflects  three 
5  electron  beams  emitted  from  said  electron-gun 

assembly  in  the  in-line  direction  substantially  in 
the  horizontal  (X-axial)  direction; 

the  second  deflection  coil  which  deflects 
said  three  electron  beams  emitted  from  said  elec- 

;o  tron-gun  assembly  in  the  vertical  (Y-axial)  direc- 
tion;  and 

a  core  which  accommodates  said  second 
deflection  coil  wound  thereon;  characterized  by 
comprising: 

>5  an  eight-pole  permanent  magnet  means 
(70)  which  is  provided  in  the  periphery  of  tubular 
axis  between  an  end  region  of  said  deflection 
device  and  said  main  electron  lens  section  of  said 
electron-gun  assembly,  and 

to  characterized  in  that  said  eight-pole  permanent 
magnet  means  generates  specific  magnetic  field 
capable  of  minimizing  deflective  aberration  of 
said  three  electron  beams  caused  by  deflected 
magnetic  field  of  said  deflection  device. 

18.  A  color  cathode  ray  tube  apparatus  according  to 
claim  10,  characterized  in  that  said  eight-pole 
permanent  magnet  means  generates  pin-cushion  1  o 
type  magneticfield  which  is  capable  of  minimizing 
deflective  aberration  of  electron  means  caused 
by  another  magnetic  field  generated  by  said  sec- 
ond  deflection  coil  of  said  deflective  device. 

15 
19.  A  color  cathode  ray  tube  apparatus  comprising: 

a  vacuum  envelope  (61)  comprising  a 
panel  section  (52),  a  funnel  section  (58),  and  a 
neck  section  (60); 
characterized  in  that  said  panel  section  com-  20 
prises  an  axis,  a  face  plate  (54),  an  inner  surface, 
a  shirt  region  (51)  extending  itself  from  peripheral 
edge  of  said  face  plate,  and  the  from  view  which 
is  substantially  of  rectangular  shape;  charac- 
terized  in  that  said  funnel  section  is  continuous  25 
connected  to  said  neck  section,  and  charac- 
terized  in  that  said  neck  section  is  substantially  of 
cylindrical  shape; 

a  phosphorous  screen  (74)  which  is  pro- 
vided  on  the  inner  surface  of  said  face  plate;  30 

a  shadow  mask  (76)  which  is  disposed  in 
said  panel  section  by  way  of  opposing  itself  from 
said  phosphorous  screen  privided  on  said  face 
plate; 

an  in-line  type  electron  gun  assembly  (62)  35 
which  is  stored  in  said  neck  section,  charac- 
terized  in  that  said  electron  gun  assembly  com- 
prises  an  electron  beam  generator  which 
generates  and  controls  three  electron  beams 
consisting  of  a  central  electron  beam  and  a  pair  40 
of  both-side  electron  beams  and  a  main  electron 
lens  section  which  accelerates,  focuses,  and  con- 
verges  said  three  electron  beams,  and 

a  deflection  device  (64)  comprising  the  first 
deflection  coil  which  deflects  said  three  electron  45 
beams  emitted  from  said  electron  gun  assembly 
in  the  in-line  direction  substantially  in  the  horizon- 
tal  (X-axial)  direction  and  the  second  deflection 
coil  which  deflects  said  three  electron  beams  in 
the  vertical  (Y-axial)  direction,  and  in  addition,  50 
said  deflection  device  comprising  a  core  which 
accommodates  said  second  deflection  coil 
wound  thereon; 

characterized  by  further  comprising  eight- 
pole  permanent  magnet  means  (70)  which  is  pro-  55 
vided  in  the  periphery  of  tubular  axis  between  an 
end  region  of  said  deflection  device  and  said  main 
electron  lens  section  of  said  electron-gun  assem- 

to 

45 
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