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©  Color  cathode  ray  tube  apparatus. 

©  Magnets  (56a,  56b,  110a,  110b,  112a,  112b)  for 
applying  a  pincushion  type  magnetic  field  to  three 
electron  beams  emitted  from  an  electron  gun  assem- 

IY  51 

44 eg  ^pbly  (42)  is  arranged  between.  the  deflection  device 
and  the  lens  unit  of  the  electron  gun  assembly.  The 

N  pincushion  type  stationary  magnetic  field  produced 
gTby  the  magnets  correct  deflection  aberrations  of  the 

electron  beams  due  to  the  magnetic  field  of  the 
£2  deflection  device  and  improves  the  focusing  char- 
JSjacteristic  on  the  periphery  of  a  screen  (46). 49 
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Color  cathode  ray  tube  apparatus 

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 

5  produce  specific  non-uniform  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 

io  horizontal  plane,  for  example,  a  horizontal  deflec- 
tion  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 

/5  the  same  horizontal  plane  to  be  converged  on  the 
phosphor  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 

20  to  produce  coma  aberration  on  the  peripheral  por- 
tion  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, 

25  with  magnetic  substance  which  changes  a  shape  of 
the  after-leakage  magnetic  field  which  is.  a  part  of 
the  magnetic  field  generated  by  a  deflection  de- 
vice.  Japanese  Utility  Model  Publication  No.  Sho 
57-45748  discloses  another  apparatus  in  which  an 

30  auxiliary  coil  is  provided  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  flowing  in  a  vertical  deflection 
coil,  thereby  generating  a  strong  pincushion  type 

35  magnetic  field. 
With  the  color  cathode  ray  tube  apparatus  in 

which  the  correction  means  for  coma  aberration  is 
provided,  however,  the  beam  spots  formed  on  a 
screen  by  the  beams  are  distorted,  because  a  non- 

40  uniform  magnetic  filed  is  employed  as  the  deflec- 
tion  magnetic  field.  In  other  words,  when  a  uniform 
magnetic  field  is  impressed,  the  beam  spots  as- 
sume  a  substantially  truly  circular  shape  over  the 
whole  surface  of  the  screen.  However,  referring  to 

45  Figs.  1  ,  2A  and  2B,  the  beam  spots  4  formed  on 
the  X-axis  by  the  electron  beams  at  the  horizontal 
side  end  portions  of  the  screen  receive,  by  means 
of  a  pincushion  type  horizontal  magnetic  field,  Lo- 
rentz's  forces  which  press  the  electron  beams 

50  above  the  X-axis  downward  and  the  electron 
beams  below  the  X-axis  upward,  and  the  beam 
spots  4  are  distorted  to  take  an  elliptical  shape 
whose  major  axis  extends  horizontally.  On  the  oth- 
er  hand,  the  beam  spots  6  on  the  vertical  axis  (the 
Y-axis)  receive,  by  means  of  a  barrel  type  vertical 

This  invention  relates  to  a  color  cathode  ray 
tube  apparatus,  and  particularly  to  a  color  cathode 
ray  tube  apparatus  which  provides  a  high  focusing 
characteristic  and  in  which  the  deflection  aberra- 
tions  of  electron-beams  are  reduced  which  are 
caused  by  the  deflection  magnetic  field  produced 
by  a  deflection  device  for  use  in  the  color  cathode 
ray  tube  apparatus,  and  also  relates  to  a  deflection 
device  for  use  therein. 

A  color  cathode  ray  tube  apparatus  of  shadow 
mask  type  comprises  a  panel  section  having  a 
generally  rectangular  face  plate  and  a  skirt  extend- 
ing  from  a  lateral  edge  of  the  face  plate,  a  funnel 
section  connected  to  the  panel  section,  and  a  neck 
section  continuously  formed  with  the  funnel  sec- 
tion.  The  interior  of  the  cathode  ray  tube  is  main- 
tained  in  a  vacuum  state  by  the  panel  section,  the 
funnel  section  and  the  neck  section.  In  the  neck 
section  is  housed  an  electron  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  mag- 
netic  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  op- 
posed  to  the  face  plate  at  a  predetermined  spac- 
ing.  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  cath- 
ode  ray  tube  apparatus  of  shadow  mask  type  has  a 
horizontal  deflection  coil  and  a  vertical  deflection 
coil  which  produce  magnetic  fields  for  respectively 
horizontally  and  vertically  deflecting  the  three  elec- 
tron  beams  (R),  (G),  (B)  emitted  from  the  electron 
gun  assembly.  After  deflected  by  the  horizontal 
and  vertical  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  oth- 
er.  The  three  electron  beams  (R),  (G)  and  (B)  pass 
the  slit  and  are  incident  on  the  phosphor  screen, 
whereby  the  red  light,  green  light  and  blue  light  are 
emitted  from  the  phosphor  stripes.  In  other  words, 
the  three  beams  are  landed  on  the  corresponding 
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  coincide  with  the  tube  axis.  The  electron 
beams  (B)  and  (R)  which  cause  blue  light  and  red 
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The  object  of  this  invention  is  to  provide  a 
color  cathode  ray  tube  apparatus  which  renders 
small  the  distortions  of  the  beam  spots  of  electron 
beams  which  are  caused  by  the  deflection  mag- 

5  netic  field  produced  by  a  deflection  device  thereby 
to  reduce  the  deflection  aberrations  and  which  pre- 
vents  the  deterioration  of  the  focusing  characteristic 
of  the  peripheral  portion  of  a  screen  to  obtain  a 
good  focusing  characteristic  over  the  screen,  and 

w  to  provide  a  deflection  device  for  use  therein. 
A  color  cathode  ray  tube  apparatus  according 

to  this  invention  comprises: 
a  vacuum  envelope  including  an  axis,  a  panel  sec- 
tion,  a  funnel  section  and  a  neck  portion,  the  panel 

75  section  having  a  face  plate  with  a  substantially 
rectangular  front  face  and  an  inner  face  and  a  skirt 
extending  from  the  peripheral  edge  of  the  face 
plate,  the  funnel  section  being  formed  continuous 
to  the  skirt  of  the  panel  section,  and  the  neck 

20  section  being  formed  substantially  cylindrical  and 
continuous  to  the  funnel  section; 
a  phosphor  screen  formed  on  the  inner  face  of  the 
face  plate; 
a  shadow  mask  arranged  in  the  panel  section  to 

25  face  the  phosphor  screen  on  the  face  plate;  an 
electron  gun  assembly  provided  in  the  neck  portion 
and  comprising  an  electron  beam  generator  for 
producing  three  electron  beams  constituting  a  cen- 
ter  beam  and  two  side  beams  and  an  electron  lens 

30  unit  for  focusing  the  three  electron  beams,  the 
electron  gun  assembly  being  of  inline  type  which 
emits  the  three  electron  beams  in  parallel  to  each 
other  so  as  to  travel  on  a  plane; 
a  deflection  device  arranged  on  the  outer  periph- 

35  eral  portion  of  the  boundary  between  the  funnel 
section  and  the  neck  section  and  comprising  two 
deflection  means,  the  first  deflection  means  for 
producing  mainly  a  pincushion  type  deflection 
magnetic  field  to  deflect  the  three  electron  beams 

40  in  a  first  direction  in  which  they  are  arranged  and 
the  second  deflection  means  for  producing  mainly 
a  barrel  type  deflection  magnetic  field  to  deflect 
the  three  electron  beams  in  a  second  direction 
perpendicular  to  the  first  direction; 

45  at  least  a  pair  of  permanent  magnets  which  pro- 
duces  a  pincushion  type  stationary  magnetic  field 
arranged  symmetrically  with  respect  to  the  axis 
between  the  deflection  device  and  the  electron  lens 
unit  such  that  their  facing  magnetic  polarities  are 

so  reversed  to  each  other. 
Further,  a  color  cathode  ray  tube  apparatus 

according  to  this  invention  comprises  a  vacuum 
envelope  including  an  axis,  a  panel  section,  a  fun- 
nel  section  and  a  neck  section,  the  panel  section 

55  having  a  front  plate  with  a  substantially  rectangular 
front  face  and  a  inner  face  and  a  skirt  extending 
from  the  peripheral  edge  of  the  face  plate,  the 
funnel  section  being  continuous  to  the  skirt  of  the 

deflection  magnetic  field  12,  Lorentz's  forces  which 
press  the  electron  beams  at  the  right  side  right- 
wards  and  press  the  electron  beams  at  the  left  side 
leftwards.  The  beam  spots  4  are  distorted  to  as- 
sume  an  elliptical  shape  whose  major  axis  extends 
horizontally.  The  side  beams  receive  Lorentz's 
forces  whose  magnitudes  are  different  from  each 
other  at  the  right  side  and  at  the  left  side.  In 
addition,  the  directions  of  the  Lorentz's  forces  ex- 
erted  on  the  electron  beam  (B)  and  the  electron 
beam  (R)  are  reversed  to  each  other.  Therefore, 
the  beam  spots  formed  by  the  two  side  beams  at 
the  vertical  end  sides  at  the  vicinity  of  the  vertical 
axis  assume  elliptical  shapes  whose  major  axes  are 
crossed  each  other.  As  a  result,  the  focusing  char- 
acteristic  at  the  peripheral  portion  of  the  screen  is 
remarkably  deteriorated  due  to  the  deformation  and 
inclination  of  the  beam  spots  caused  by  the  hori- 
zontal  and  vertical  deflection  magnetic  fields.  The 
deterioration  of  the  focusing  characteristic  is  a  se- 
rious  cause  that  prevents  the  electron  gun  assem- 
bly  from  being  highly  efficient. 

Accordingly,  such  compromise  must  be  made 
for  designing  a  color  cathode  ray  tube  apparatus 
that  the  focusing  characteristic  of  the  central  por- 
tion  of  the  screen  is  lowered  to  improve  the  focus- 
ing  characteristic  of  the  peripheral  portion  of  the 
screen,  thereby  obtaining  a  uniform  focusing  char- 
acteristic  over  the  whole  area  of  the  screen. 

For  the  auxiliary  coils  as  described  in  Japa- 
nese  Utility  Model  Publication  No.  Sho  57-45748, 
the  following  defects  are  developed.  Since  an  elec- 
trical  current  flows  in  synchronism  with  the  deflec- 
tion  current  flowing  in  the  vertical  deflection  coil,  a 
magnetic  field  for  directing  the  beams  vertically  is 
produced,  which  is  directed  in  the  horizontal  direc- 
tion  on  the  horizontal  axis.  The  beams  are  exces- 
sively  deflected  by  the  magnetic  filed  at  the  side  of 
the  electron  gun  assembly  of  the  deflection  device 
and  likely  collide  with  the  inner  wall  of  the  neck 
section.  This  causes  on  the  shadow  a  so-called 
neck  shadow  which  is  a  portion  on  which  no  beams 
arrive  (that  is,  a  non-luminous  portion).  The  auxil- 
iary  coil  comprises  a  magnetic  substance  and  a 
coil  wound  therearound  in  which  an  electrical  cur- 
rent  flows.  Thus,  it  is  expensive  as  a  correction 
element.  In  many  cases,  the  impedances  of  the 
deflection  devices  are  changed  according  to  the 
requests  of  set  makers  which  manufacture  TV  sets 
using  color  cathode  ray  tube  apparatuses.  When 
the  impedance  is  changed,  the  current  flowing  in 
the  deflection  coil  is  also  changed.  Therefore  it  is 
necessary  to  modify  the  specification  of  the  auxil- 
iary  coil  according  to  the  impedance  of  the  deflec- 
tion  coil,  in  order  to  produce  a  proper  effect  of  the 
auxiliary  coil  on  the  deflection  device.  This  hinders 
the  mass  production  of  the  color  cathode  ray  tube 
apparatuses. 
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emitted  from  an  electron  gun  assembly  in  a  first 
direction  in  which  they  are  arranged,  the  second 
deflection  means  used  for  producing  mainly  a  bar- 
rel  type  deflection  magnetic  field  to  deflect  the 

5  three  electron  beams  in  a  second  direction  per- 
pendicular  to  the  first  direction,  and  at  least  two 
pairs  of  permanent  magnets  for  producing  station- 
ary  magnetic  fields  so  as  to  correct  deflection 
aberrations,  each  pair  of  the  permanent  magnets 

w  being  arranged  symmetrically  with  respect  to  an 
central  axis  at  the  deflection  device  such  that  their 
facing  magnetic  polarities  are  reversed  to  each 
other,  one  pair  of  the  permanent  magnets  being 
arranged  in  parallel  to  the  first  direction  and  the 

75  other  pair  of  the  magnets  being  arranged  per- 
pendicularly  to  the  first  direction. 

According  to  this  invention,  the  provision  of  the 
magnetic  field  controlling  elements  improves  the 
electron-beam  converging  characteristic  of  the 

20  overall  area  of  the  screen  and  enhances  the  focus- 
ing  characteristic  at  "the  peripheral  portion  of  the 
screen. 

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

25  in  conjunction  with  the  accompanying  drawings,  in 
which: 

Fig.  1  shows  the  shapes  of  the  spots  of  the 
electron  beams  deflected  in  a  non-uniform  mag- 
netic  field  produced  by  a  conventional  deflection 

30  device; 
Fig.  2A  illustrates  how  electron  beams  are 

exerted  by  forces  in  a  pincushion  type  horizontal 
deflection  magnetic  field; 

Fig.  2B  explains  how  electron  beams  are 
35  exerted  by  forces  in  a  barrel  type  vertical  deflection 

magnetic  field; 
Fig.  3  is  a  longitudinal  cross-sectional  view 

of  a  color  cathode  ray  tube  apparatus  according  to 
this  invention; 

40  Fig.  4  is  a  perspective  view  of  a  deflection 
device  according  to  this  invention; 

Fig.  5  is  a  perspective  view  of  a  permanent 
magnet  used  for  this  invention; 

Fig.  6A  is  a  longitudinal  cross-sectional  view 
45  of  an  electron  gun  assembly; 

Fig.  6B  is  a  front  view  of  the  electron  gun 
assembly  of  Fig.  6A; 

Fig.  7  is  an  enlarged  longitudinal  cross-sec- 
tional  view  of  a  part  of  the  electron  gun  assembly 

so  of  Fig.  6  A; 
Fig.  8  shows  how  a  pincushion  type  mag- 

netic  field  produced  by  permanent  magnets  acts 
on  electron  beams; 

Fig.  9  illustrates  a  static  convergence  action 
55  of  pincushion  type  magnetic  fields  produced  by 

permanent  magnets; 
Fig.  10  explains  an  irrotational  symmetrical 

lens  function  of  a  pincushion  type  magnetic  field 

pane  section,  and  the  neck  section  being  formed 
substantially  cylindrical  and  continuous  to  the  fun- 
nel  section; 
a  phosphor  screen  formed  on  the  inner  face  of  the 
face  plate; 
a  shadow  mask  arranged  in  the  panel  section  so  as 
to  face  the  phosphor  screen  on  the  face  plate; 
an  electron  gun  assembly  comprising  an  electron 
beam  generator  for  producing  three  electron 
beams  constituting  a  center  beam  and  two  side 
beams  and  an  electron  lens  unit  for  focusing  the 
three  electron  beams,  the  electron  gun  assembly 
being  of  inline  type  which  emits  the  three  electron 
beams  in  parallel  to  each  other  so  as  to  travel  on  a 
plane; 
a  deflection  device  arranged  on  the  outer  periph- 
eral  portion  of  the  boundary  between  the  funnel 
section  and  the  neck  section  and  comprising  two 
deflection  means,  the  first  deflection  means  for 
producing  mainly  a  pincushion  type  deflection 
magnetic  field  to  deflect  the  three  electron  beams 
in  a  first  direction  in  which  they  are  arranged  and 
the  second  deflection  means  for  producing  mainly 
a  barrel  type  deflection  magnetic  field  to  deflect 
the  three  electron  beams  in  a  second  direction 
perpendicular  to  the  first  direction;  and 
at  least  two  pairs  of  permanent  magnets  for  pro- 
ducing  stationary  magnetic  fields,  each  pair  of  the 
permanent  magnets  being  arranged  symmetrical 
with  respect  to  the  axis  between  the  electron  gun 
side  portion  of  the  deflection  device  and  the'  elec- 
tron  lens  unit  such  that  their  facing  magnetic 
polarities  are  reversed  to  each  other,  one  pair  of 
the  magnets  being  arranged  in  parallel  to  the  first 
direction  and  the  other  pair  of  magnets  being  ar- 
ranged  perpendicularly  to  the  first  direction. 

A  deflection  device  according  to  this  invention 
is  provided  on  the  outer  peripheral  portion  of  the 
boundary  between  a  funnel  section  and  a  neck 
section  and  comprises  the  first  deflection  means 
used  for  producing  mainly  a  pincushion  type  mag- 
netic  field  to  deflect  three  electron  beams  emitted 
from  an  electron  gun  assembly  in  a  first  direction  in 
which  they  are  arranged,  the  second  deflection 
means  for  producing  mainly  a  barrel  type  deflec- 
tion  magnetic  field  to  deflect  the  three  electron 
beams  in  a  second  direction  perpendicular  to  the" 
first  direction,  and  at  least  one  pair  of  permanent 
magnets  arranged  symmetrical  with  respect  to  an 
central  axis  at  the  deflection  device  such  that  their 
facing  magnetic  polarities  are  reversed  to  each 
other. 

Further,  a  deflection  device  according  to  this 
invention  provided  on  the  outer  peripheral  portion 
of  the  boundary  between  a  funnel  section  and  a 
neck  setion  comprises  the  first  deflection  means 
and  used  for  producing  mainly  a  pincushion  type 
magnetic  field  to  deflect  three  electron  beams 
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mable.  Within  the  skirt  34  are  provided  a  plurality 
of  panel  pins  54  which  engage  the  supporting 
members  52. 

After  deflected  horizontally  and  vertically  by 
5  the  non-uniform  magnetic  field  produced  by  the 

deflection  device  44,  the  three  electron  beams  (R), 
(G)  and  (B)  radiated  from  the  electron  gun  assem- 
bly  42  converge  towards  the  slits  of  the  shadow 
mask  48.  The  color  cathode  ray  tube  30  is  of  self- 

10  convergence  type.  As  shown  in  Fig.  4,  the  deflec- 
tion  device  44  comprises,  for  example,  a  pair  of 
horizontal  deflection  coils  49  wound  in  a  saddle 
form  and  mounted  in  a  separator  47  symmetrically 
with  respect  to  the  horizontal  axis  (X-axis)  and  a 

15  pair  of  vertical  deflection  coils  53  wound  around  the 
core  51  and  mounted  on  the  outer  face  of  a  sepa- 
rator  47.  The  horizontal  deflection  coils  49  of  the 
deflection  device  44  mainly  produce  pincushion 
type  deflection  magnetic  field  which  deflects  the 

20  three  electron  beams  radiated  from  the  electron 
gun  assembly  42  horizontally  (that  is,  in  the  X 
directions).  The  vertical  deflection  coils  53  mainly 
generates  a  barrel  type  deflection  magnetic  field 
which  deflects  the  three  electron  beams  vertically 

25  (that  is,  Y  directions).  The  color  cathode  ray  tube 
30  is  provided  with  a  pair  of  permanent  magnets 
56a  and  56b  on  an  end  portion  of  electron  gun  side 
55  of  the  deflection  device  44  and  which  are  sym- 
metrical  with  respect  to  the  central  axis  of  the 

30  deflection  device  44  (which  coincides  with  the  Z- 
axis)  and  parallel  to  the  XY  plane.  The  permanent 
magnets  56a  and  56b  are  arranged  such  that  their 
facing  poles  exhibit  reverse  magnetic  polarities. 
Each  of  these  magnets  assumes  a  regular  parallel- 

35  epiped  shape  as  shown  in  Fig.  5  and  is  made  of 
oxide  magnetic  substance.  The  size  of  the  magnet 
is  such  that  Sm  (length)  =  6  mm,  Hm  (thickness) 
=  3  mm  and  Dm  (width)  =  3.5  mm  or  the  like. 
The  magnetic  flux  density  at  the  central  portion  of 

40  the  pole  surface  of  the  magnets  56a  and  56b  is 
approximately  1500  Gauss/square  centimeter. 

In  Figs.  6A  and  6B  is  shown  the  electron  beam 
assembly  42  used  in  the  color  cathode  ray  tube  30. 
The  electron  beam  assembly  42  comprises  three 

45  independent  cathodes  60  serially  and  horizontally 
arranged,  a  first  grid  62  and  a  second  grid  63  both 
used  for  controlling  the  emitted  electrons  to  form 
electron  beams,  a  third  grid  66,  a  fourth  grid  68 
and  a  fifth  grid  70  and  a  sixth  grid  72,  the  grids  66, 

so  68,  70  and  72  comprising  an  electron  lens  unit  and 
being  used  for  accelerating  three  electron  beams 
(R),  (G)  and  (B)  and  enabling  them  to  focus,  and  a 
convergence  cup  74  fixed  to  the  grid  72.  Heaters 
76  are  provided  for  heating  the  cathodes  60.  The 

55  grids  62,  64  and  68  are  formed  in  a  plate  form  and 
have  electron  beam  passing  holes.  The  grids  66, 
70  and  72  are  formed  in  a  hollow  cylindrical  elec- 
trodes  of  a  unitary  construction  and  have  also 

produced  by  a  pair  of  permanent  magnets; 
Fig.  11  is  a  side  view  of  a  modification  of  the 

first  embodiment  of  the  deflection  device; 
Fig.  12  is  a  perspective  view  of  a  second 

embodiment  of  the  deflection  device  according  to 
this  invention; 

Fig.  13  shows  how  a  pincushion  type  mag- 
netic  field  acts  which  is  produced  by  magnets 
arranged  on  both  sides  in  this  figure; 

Fig.  14  explains  how  a  pincushion  type  mag- 
netic  field  acts  which  is  produced  by  two  pairs  of 
magnets; 

Fig.  15A  is  a  longitudinal  cross-sectional 
view  of  a  third  embodiment  of  the  electron  gun 
assembly  according  to  this  invention; 

Fig.  15B  is  a  front  view  of  the  electron  gun 
assemble  of  Fig.  15A; 

Fig.  16A  is  a  longitudinal  cross-sectional 
view  of  a  fourth  embodiment  of  the  electron  gun 
assembly  according  to  this  invention;  and 

Fig.  16B  is  a  front  view  of  the  electron  gun 
assembly  of  Fig.  16A. 

Embodiments  of  this  invention  will  be  explained 
with  reference  to  the  drawings. 

In  Fig.  3  is  shown  a  color  cathode  ray  tube 
apparatus  of  self-convergence  type  30,  which  com- 
prises  a  panel  section  36  having  a  substantially 
rectangular  face  plate  32  and  a  skirt  34  extending 
from  the  peripheral  edge  of  the  face  plate  32,  a 
funnel  section  38  connected  to  the  skirt  34  and  a 
neck  section  40  formed  continuous  to  the  funnel 
section  38.  The  interior  of  the  color  cathode  ray 
tube  30  is  held  in  a  vacuum  state  by  means  of  the 
panel  section  36,  the  funnel  section  38  and  the 
neck  section  40.  Within  the  neck  portion  40  is 
housed  an  inline  type  electron  gun  assembly  42 
which  generates  three  electron  beams  (R),  (G)  and 
(B)  such  that  they  fall  on  the  same  horizontal  plane. 
On  the  outer  periphery  of  the  adjacent  parts  of  the 
cone  portion  of  the  funnel  section  38  and  the  neck 
section  40  is  mounted  a  deflection  device  44  which 
generates  deflection  magnetic  fields.  A  phosphor 
screen  46  is  formed  on  the  inner  face  of  the  face 
plate  32  of  the  panel  section  36.  The  phosphor 
screen  46  comprises  three  phosphor  layers  which 
are  arranged  alternately  in  a  stripe  fashion  and  are 
excited  by  three  electron  beams  to  emit  red  light, 
green  light  and  blue  light,  respectively.  Within  the 
tube  30  is  disposed  a  rectangular  shadow  mask  48 
so  as  to  face  the  phosphor  screen  46.  The  shadow 
mask  48  is  formed  from  a  thin  metal  plate  and  is 
provided  with  a  great  number  of  slit  apertures.  The 
shadow  mask  48  is  used  to  land  the  three  electron 
beams  from  the  electron  gun  assembly  42  on  the 
predetermined  phosphor  layers.  A  metallic  mask 
frame  50  surrounds  the  shadow  mask  48.  To  the 
mask  frame  50  is  welded  a  plurality  of  elastic 
supporting  members  52  which  are  elastically  defor- 
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electron  beam  passing  holes.  Fig.  7  shows  the 
grids  70  and  72  of  the  electron  gun  assembly  42. 
Center  beam  passing  holes  80a  and  80b  and  side 
beam  passing  holes  82a,  82b,  82c  and  82d  are 
formed  in  the  grids  70  and  72  so  as  to  be  aligned 
with  each  other,  respectively.  The  space  between 
the  side  beam  passing  holes  or  the  distance  Sg 
between  a  pair  of  side  beams  passing  the  main 
lens  portion  is  approximately  6.6  mm  when  the 
length  Sm  of  the  magnet  56  is  6  mm.  At  peripheral 
portions  of  side  beam  passing  holes  formed  in  the 
bottom  of  the  convergence  cup  74  are  disposed 
magnetic  field  controlling  elements  78a  and  78b 
made  of  magnetic  substance  for  correcting  comas 
and  which  have  been  changed  the  after-leakage  of 
the  magnetic  field  of  the  deflection  device  44. 

The  permanent  magnets  56a  and  56b  are  ar- 
ranged  with  their  reverse  magnetic  polarities  facing 
each  other.  The  distance  between  the  poles  of  the 
magnets  56a  and  56b  is  smaller  than  the  distance 
between  the  paired  side  beams.  As  shown  in  Fig. 
8,  the  vertical  deflection  coils  52  generate  a  barrel 
type  vertical  deflection  magnetic  field  83,  and  the 
magnets  56a  and  56b  produce  a  pincushion  type 
strong  magnetic  field  84  in  the  area  in  which  the 
three  electron  beams  pass.  When  the  magnets  56a 
and  56b  are  not  used,  therefore,  the  spots  of  the 
three  electron  beams  on  the  phosphor  screen  as- 
sume  an  elliptical  form  with  the  major  axis  extend- 
ing  horizontally  by  Lorentz's  forces  due  to  the 
barrel  type  vertical  deflection  magnetic  field,  and 
the  spots  of  the  side  beams  are  inclined.  When  the 
magnets  56a  and  56b  are  used,  however,  the  elec- 
tron  beams  are  exerted  by  vertical  Lorentz's  forces 
due  to  the  pincushion  type  magnetic  field,  whereby 
the  elliptical  deformation  and  inclination  of  the 
spots  are  corrected. 

These  permanent  magnets  are  simpler  in  con- 
struction  and  smaller  than  the  conventional  auxil- 
iary  coils.  They  are  manufactured  at  a  low  cost  and 
are  suited  for  massproduction.  Further,  since  the 
permanent  magnets  produce  stationary  magnetic 
fields,  the  beam  spots  have  an  improved  shape 
over  the  whole  screen,  when  the  beam  spots  at  the 
vicinity  of  the  vertical  axis  are  suitably  corrected. 

The  magnetic  correcting  elements  mounted  on 
the  bottom  of  the  convergence  cup  74  enables  to 
correct  the  convergence  in  accordance  with  the 
deflection  current  of  the  deflection  device  and  also 
enables  the  convergence  or  comas  at  the  periphery 
of  the  screen  to  be  corrected  such  that  an  im- 
proved  converging  characteristic  obtained  over  the 
whole  screen.  Particularly,  with  a  large-sized  color 
cathode  ray  tube,  uniform  focusing  and  converging 
characteristics  are  required  over  the  whole  area  of 
the  screen.  When  auxiliary  coils  are  used  with 
which  the  adjustment  of  such  characteristics  over 
the  whole  area  of  the  screen  is  difficult,  it  is  not 

easy  to  obtain  the  uniform  focusing  and  converging 
characteristics  throughout  the  screen.  On  the  other 
hand,  the  use  of  the  permanent  magnets  56a  and 
56b  facilitates  this  adjustment. 

5  As  shown  in  Fig.  9,  a  pincushion  type  magnetic 
field  generated  by  the  paired  permanent  magnets 
56a  and  56b  is  applied  to  the  paired  side  beams. 
The  side  beams  are  exerted  by  Lorentz's  forces  in 
directions  as  indicated  by  arrows  86  and  87,  re- 

w  spectively.  By  using  permanent  magnets  having  a 
suitable  magnetic  intensity,  the  three  electron 
beams  (R),  (G)  and  (B)  are  converged  on  a  point  at 
the  center  of  the  screen.  Thus,  the  static  conver- 
gence  characteristic  is  improved. 

75  In  order  to  establish  the  static  convergence,  the 
conventional  electron  gun  assembly  has  the  follow- 
ing  structure: 
Two  adjacent  grids  constituting  the  principal  lens 
are  arranged  such  that  the  side  beam  passing 

20  holes  formed  in  one  grid  at  the  side  of  the  screen 
are  separated  from  the  center  beam  more  than 
those  of  the  other  grid  at  the  side  of  the  cathode. 
Thus,  the  electrostatic  lens  is  of  asymmetrical  type. 

Alternately,  a  static  electric  lens  formed  be- 
25  tween  adjacent  two  grids  is  disposed  so  as  to  be 

inclined  with  respect  to  a  pair  of  side  beams. 
The  electron  gun  assembly  having  such  a 

structure  requires  electrodes  of  two  kinds  of  dif- 
ferent  shapes. 

30  When  the  permanent  magnets  56a  and  56b 
according  to  this  invention  are  employed,  they 
statically  converge  the  electron  beams.  Accord- 
ingly,  the  electron  beam  assembly  according  to 
this  invention  does  not  have  a  static  convergence 

35  function  and  is  constructed,  for  example,  such  that 
the  three  electrons  are  emitted  in  parallel  to  each 
other.  The  electron  gun  assembly  constructed  as 
described  above  can  be  manufactured  at  a  low 
cost  and  its  assembling  accuracies  are  enhanced. 

40  A  pair  of  permanent  magnets  56a  and  56b  can 
be  used  for  controlling  not  only  parallel  electron 
beams  but  inclined  beams  when  the  size,  the  ar- 
rangement  and  the  intensity  of  magnetic  fields  of 
the  permanent  magnets  are  properly  selected. 

45  Referring  to  Fig.  10,  an  electron  beam  is  ap- 
plied  to  by  a  pincushion  type  strong  magnetic  field 
85  produced  by  a  pair  of  permanent  magnets  56a 
and  56b.  Then,  the  beam  spot  is  exerted  by  Lo- 
rentz's  forces  and  is  deformed  into  an  elliptical 

so  shape  with  its  major  axis  extending  vertically  (that 
is,  in  the  Y  directions).  Thus,  these  permanent 
magnets  function  as  an  irrotational  symmetrical 
lens  which  deforms  the  electron  beams  into  an 
elliptical  form.  Therefore,  the  electron  gun  assem- 

55  bly  should  not  use  an  irrotational  symmetrical  type 
lens  but  a  rotational  symmetrical  type  lens,  where- 
by  it  is  manufactured  at  a  low  cost  and  has  an 
improved  reliability.  The  distance  between  the 
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the  screen  into  an  elliptical  form  with  their  major 
axis  extending  horizontally,  and  the  inclination  of 
the  spots  of  the  paired  side  beams  is  also  avoided. 

In  Fig.  13,  the  pair  of  the  permanent  magnets 
5  112a  and  112b  generate  a  pincushion  type  mag- 

netic  field  116  directed  in  the  same  direction  of  the 
horizontal  deflection  magnetic  field  114  produced 
by  the  horizontal  deflection  coils  107.  As  shown 
Fig.  14,  magnetic  field  118  is  generated  between 

w  the  magnets  112a  and  112b  as  one  party  and  the 
magnets  110a  and  110b  as  the  other  party.  The 
magnetic  field  118  exerts  Lorentz's  forces  in  the 
directions  opposite  to  those  in  which  the  paired 
side  beams  are  inclined  due  to  the  vertical  deflec- 

75  tion  magnetic  field,  so  as  to  effectively  compensate 
the  inclination  of  the  spots. 

It  is  preferred  that  the  length  Sm  of  the  perma- 
nent  magnets  110a  and  110b  should  be  shorter 
than  the  distance  Sg  between  the  side  beams  in 

20  order  to  effectively  act  the  magnetic  field  118  on 
the  paired  side  beams.  In  this  arrangement,  a  pair 
of  side  beams  approach  the  center  beam  by  the 
pincushion  type  magnetic  field  generated  by  the 
permanent  magnets  110a  and  110b,  while  the  side 

25  beams  are  separated  from  the  center  beam  by  the 
pincushion  type  magnetic  field  generated  by  the 
permanent  magnets  112a  and  112b.  Therefore,  the 
deflection  device  100  cooperates  with  an  electron 
gun  assembly  which  is  different  from  the  first  em- 

30  bodiment  of  the  electron  gun  assembly  and  is 
inclined  so  that  the  side  beams  are  directed  to  the 
center  of  the  phosphor  screen  46. 

Like  the  first  embodiment,  comas  are  reduced 
by  correcting  the  converging  characteristic  at  the 

35  periphery  of  the  screen  by  means  of  the  electron 
gun  assembly.  Further,  the  distances  of  the  perma- 
nent  magnets,  the  intensities  of  magnetization  and 
shapes  of  the  magnets  are  selected  without  any 
limitations.  In  other  words,  since  the  magnets  can 

40  be  set  at  various  places,  the  deflection  device  can 
be  made  small. 

Figs.  15A  and  15B  show  a  third  embodiment  of 
this  invention  in  which  an  electron  gun  assembly  is 
provided  with  permanent  magnets.  The  electron 

45  gun  assembly  150  of  this  invention  comprises  three 
independent  cathodes  152  arranged  in  parallel  to 
each  other  on  a  horizontal  plane  including  the  X- 
axis,  an  electron  beam  generator  having  a  first  grid 
154  and  a  second  grid  156  both  '..  '  controlling 

so  electrons  emitted  from  the  cathodes  152,  and  a 
lens  unit  having  a  third  grid  158  and  a  fourth  grid 
160  both  for  accelerating  and  focusing  three  elec- 
tron  beams  emitted  from  the  electron  beam  gener- 
ator.  The  electron  gun  assembly  150  is  of  bipoten- 

55  tial  type  and  has  a  convergence  cup  164  con- 
nected  to  the  fourth  grid  1  60.  Magnetic  field  control 
elements  166a  and  166b  made  of  magnetic  sub- 
stance  surround  side  beam  passing  holes  formed 

poles,  the  intensity  of  magnetization,  the  shape  and 
the  like  of  the  paired  permanent  magnets  are  ar- 
bitrarily  selected.  Then,  the  permanent  magnets 
are  rendered  small  and  disposed  at  more  places 
than  the  auxiliary  coils.  For  example,  the  perma- 
nent  magnets  can  be  placed  between  the  electron 
gun  side  portion  of  the  deflection  device  and  the 
core.  A  deflection  device  having  these  permanent 
magnets  is  shown  in  Fig.  1  1  .  The  permanent  mag- 
nets  56a  and  56b  are  arranged  between  the  deflec- 
tion  device  44  and  the  electron  gun  assembly  42. 

There  will  now  be  explained  the  second  em- 
bodiment  which  is  also  used  in  an  inline  color 
cathode  ray  tube  of  self  convergence  type  like  the 
first  embodiment.  As  shown  in  Fig.  12,  a  deflection 
device  100  of  the  second  embodiment  comprises  a 
pair  of  horizontal  deflection  coils  107,  for  example, 
wound  in  a  saddle  form  and  mounted  in  a  separa- 
tor  102  symmetrically  with  respect  the  X-axis,  and 
a  pair  of  vertical  deflection  coils  106  wound  around 
the  core  104  and  mounted  on  the  outer  face  of  the 
separator  102.  The  horizontal  deflection  coil  107 
mainly  generates  a  pincushion  type  deflection  field 
for  deflecting  horizontally  (in  the  X  direction)  the 
three  electron  beams  emitted  from  the  electron  gun 
assembly.  The  vertical  deflection  coil  106  produces 
mainly  a  barrel  type  deflection  magnetic  field  for 
deflecting  the  three  electron  beams  in  the  direction 
(the  Y  direction)  perpendicular  to  the  direction  in 
which  the  three  electron  beams  are  arranged.  On- 
the  electron  gun  side  portion  108  of  the  deflection 
device  100,  a  pair  of  permanent  magnets  110a  and 
110b  are  mounted  symmetrically  with  respect  to 
the  central  axis  (that  is,  the  Z-axis)  and  are  dis- 
posed  in  parallel  to  the  XZ  plane  with  their  middle 
portions  located  on  the  Y-axis;  and,  similarly,  a  pair 
of  permanent  magnets  1  1  2a  and  1  1  2b  are  mounted 
symmetrically  with  respect  to  the  central  axis  and 
are  disposed  in  parallel  to  the  YZ  plane  with  their 
middle  portions  located  on  the  X-axis).  The  perma- 
nent  magnets  110a,  110b,  112a  and  112b  are  rec- 
tangular  and  are  made  of  oxide  magnetic  sub- 
stance.  The  magnetic  flux  density  at  the  central 
portion  of  the  pole  surfaces  of  the  permanent  mag- 
nets  110a  and  110b  is  1500  Gauss/square  centi- 
meter,  while  those  of  the  permanent  magnets  112a 
and  112b  is  1300  Gauss/square  centimeter. 

The  permanent  magnets  110a  and  110b  ar- 
ranged  as  described  above  generates  a  pincushion 
type  strong  magnetic  field,  in  addition  to  a  barrel 
type  vertical  deflection  magnetic  field  generated  by 
the  vertical  deflection  coils.  The  electron  beams 
are  exerted  not  only  by  the  Lorentz's  forces  due  to 
the  barrel  type  magnetic  field  but  also  by  the 
Lorentz's  forces  which  deform  the  spots  of  the 
electron  beams  into  an  elliptical  shape  with  their 
major  axis  extending  vertically.  As  a  result,  the 
beam  spots  are  prevented  from  being  deformed  on 
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magnetic  control  elements  are  not  limited  to  those 
of  the  embodiments  and  can  assume  various 
shapes  according  to  the  kinds  of  the  color  cathode 
tubes  and/or  the  deflection  devices. 

in  the  bottom  of  the  convergence  cup  164.  Within 
the  convergence  cup  164  are  arranged  a  pair  of 
permanent  magnets  168a  and  168b  symmetrically 
with  respect  the  central  axis  162  (Z-axis)  of  the 
electron  gun  assembly  150  such  that  their  facing 
poles  have  opposite  polarities.  The  distance  be- 
tween  the  poles  of  each  permanent  magnet  is 
smaller  than  the  distance  between  the  side  beams. 
With  the  third  embodiment,  the  same  technical 
advantages  are  obtained  as  with  the  first  embodi- 
ment. 

Figs.  16A  and  16B  show  a  fourth  embodiment 
of  this  invention  in  which  a  bipotential  type  electron 
gun  assembly  similar  to  that  used  in  the  third 
embodiment  is  employed.  The  electron  gun  as- 
sembly  170  comprises  cathodes  172,  a  first  grid 
174,  a  second  grid  176,  a  third  grid  178,  a  fourth 
grid  180  and  a  convergence  cup  182.  On  the 
bottom  of  the  convergence  cup  182  are  mounted 
magnetic  field  control  elements  186a  and  186b 
made  of  magnetic  substance.  Two  pairs  of  perma- 
nent  magnets  188a  and  188b  and  190a  and  190b 
are  arranged  symmetrically  with  respect  to  the 
central  axis  184  (Z-axis)  of  the  electron  gun  assem- 
bly  180  within  the  convergence  cup  182  such  that 
the  facing  poles  of  each  pair  of  the  permanent 
magnets  have  reverse  polarities.  The  magnets 
188a  and  188b  are  arranged  in  parallel  to  the  XZ 
plane,  whereas  the  magnets  190a  and  190b  are 
arranged  in  parallel  to  the  YZ  plane.  The  length  of 
the  vertical  permanent  magnets  188a  and  188b  is 
smaller  than  the  distance  between  a  pair  of  side 
beams  which  have  passed  the  electron  lens  unit. 
The  magnetic  flux  density  of  the  pole  surface  of 
the  permanent  magnets  188a  and  188b  is  larger 
than  that  of  the  permanent  magnets  190a  and 
190b.  As  a  result,  the  magnets  188a  and  188b 
generate  a  strong  pincushion  magnetic  field  than 
the  magnets  190a  and  190b.  With  the  fourth  em- 
bodiment,  the  same  technical  advantages  are  ob- 
tained  as  with  the  second  embodiment. 

The  permanent  magnets  are  mounted  on  the 
inner  periphery  of  the  convergence  cup  in  the  third 
and  fourth  embodiments.  However,  they  can  be 
arranged  on  the  grids  which  form  the  lens  unit  of 
the  electron  gun  assembly.  When,  however,  the 
pincushion  type  magnetic  field  produced  by  the 
permanent  magnets  are  subject  to  the  lens  unit  of 
the  electron  gun  assembly,  the  side  beams  do  not 
pass  the  center  of  the  lens  unit,  and  coma  aberra- 
tion  occur.  Therefore,  it  is  necessary  to  provide 
permanent  magnets  on  the  lens  unit  in  order  to 
eliminate  the  effect  of  the  pincushion  type  mag- 
netic  field  produced  by  the  permanent  magnets. 

This  invention  is  not  limited  to  the  above-men- 
tioned  embodiments  but  is  applicable  to  color  cath- 
ode  ray  tubes  or  color  cathode  ray  tube  ap- 
paratuses  having  electron  gun  assemblies.  The 

Claims 

1  .  A  cathode  ray  tube  apparatus  comprising: 
70  a  vacuum  envelope  including  an  axis,  a  panel  sec- 

tion  (36),  a  funnel  section  (38)  and  a  neck  section 
(40),  said  panel  section  having  a  face  plate  (32) 
with  a  substantially  rectangular  front  face  and  an 
inner  face  and  a  skirt  (34)  extending  from  a  periph- 

75  eral  edge  of  said  face  plate,  said  funnel  section 
having  an  outer  periphery  and  being  continuous  to 
said  skirt  of  said  panel  section,  and  said  neck 
section  having  an  outer  periphery  and  being 
formed  substantially  cylindrically  and  continuous  to 

20  said  funnel  section; 
a  phosphor  screen  (46)  formed  on  said  inner  face 
of  said  face  plate; 
a  shadow  mask  (48)  arranged  in  said  panel  section 
so  as  to  face  said  phosphor  screen  on  said  face 

25  plate; 
an  electron  gun  assembly  (42)  provided  in  said 
neck  section  and  comprising  an  electron  beam 
generator  for  producing  three  electron  beams  con- 
stituting  a  center  beam  and  two  of  side  beams,  and 

30  an  electron  lens  unit  for  focusing  said  three  elec- 
tron  beams,  said  electron  gun  assembly  being  of 
inline  type  for  emitting  said  three  electron  beams  in 
parallel  to  each  other  so  as  to  travel  on  a  plane; 
and 

35  a  deflection  device  (44)  arranged  on  said  outer 
peripheries  of  said  funnel  section  and  said  neck 
section  and  comprising  two  deflection  means,  the 
first  deflection  means  (49)  for  producing  mainly  a 
pincushion  type  deflection  magnetic  field  to  deflect 

40  said  three  electron  beams  in  a  first  direction  in 
which  said  three  electron  beams  are  arranged  and 
the  second  deflection  means  (53)  for  producing 
mainly  a  barrel  type  deflection  magnetic  field  to 
deflect  said  three  electron  beams  in  a  second 

45  direction  perpendicular  to  said  first  direction, 
characterized  in  that 
at  least  a  pair  of  permanent  magnets  (56a,  56b) 
which  produces  a  pincushion  type  stationary  mag- 
netic  field  for  correcting  deflection  aberrations  of 

so  said  three  electron  beams  by  said  second  deflec- 
tion  means  and  statically  converging  said  three 
electron  beams  are  provided  between  said  deflec- 
tion  device  and  said  electron  gun  assembly,  said 
pair  of  permanent  magnets  being  arranged  sym- 

55  metrically  with  respect  to  said  axis  of  said  vacuum 
envelope  and  having  reverse  poles  opposed  to 
each  other. 

2.  The  apparatus  according  to  claim  1,  char- 
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ranged  symmetrically  with  respect  to  said  axis  of 
said  vacuum  envelope  and  having  reverse  poles 
opposed  to  each  other,  one  pair  of  said  permanent 
magnets  (110a,  110b)  being  arranged  symmetri- 

s  cally  with  respect  to  said  axis  and  having  reverse 
poles  opposed  to  each  other,  the  other  pair  of  said 
permanent  magnets  (112a,  112b)  arranged  in  a 
direction  perpendicular  to  said  first  direction  and 
symmetrically  with  respect  to  said  axis  and  having 

10  reverse  poles  opposed  to  each  other. 
7.  The  apparatus  according  to  claim  6,  char- 

acterized  in  that  a  magnetic  flux  density  of  said 
one  pair  of  said  permanent  magnets  is  larger  than 
that  of  said  another  pair  of  said  permanent  mag- 

75  nets  at  central  portions  of  pole  surfaces  thereof. 
8.  The  apparatus  according  to  claim  6,  char- 

acterized  in  that  said  permanent  magnets  are  pro- 
vided  in  said  electron  gun  assembly. 

9.  The  apparatus  according  to  claim  6,  char- 
20  acterized  in  that  coma  correction  means  is  pro- 

vided  at  said  electron  gun  assembly  and  comprises 
magnetic  substances  which  change  an  after-leak- 
age  of  the  magnetic  field  of  said  deflection  device. 

10.  The  apparatus  according  to  claim  6,  char- 
25  acterized  in  that  said  one  pair  of  permanent  mag- 

nets  have  a  shorter  length  than  a  distance  between 
said  two  side  beams  emitted  from  said  electron 
gun  assembly. 

1  1  .  A  deflection  device  for  use  in  a  color  cath- 
so  ode  ray  tube  including  an  axis,  a  panel  section,  a 

funnel  section  having  an  outer  periphery  and  a 
neck  portion  having  an  inline  type  electron  gun 
assembly  housed  therein  and  having  an  outer  pe- 
riphery,  and  being  arranged  on  the  outer  peripher- 

35  ies  of  the  funnel  section  and  the  neck  section, 
comprising: 
first  deflection  means  (49)  producing  mainly  a  pin- 
cushion  type  magnetic  field  to  deflect  three  elec- 
tron  beams  emitted  from  said  electron  gun  assem- 

40  bly  in  a  first  direction  in  which  said  three  electron 
beams  are  arranged;  and 
second  deflection  means  (53)  producing  mainly  a 
barrel  type  deflection  magnetic  field  to  deflect  said 
three  electron  beams  in  a  second  direction  per- 

45  pendicular  to  said  first  direction, 
characterized  in  that 
the  deflection  device  in  said  electron  gun  side  is 
provided  with  at  least  one  pair  of  permanent  mag- 
nets  (56a,  56b)  arranged  symmetrically  with  re- 

50  spect  to  said  axis  and  having  reverse  poles  op- 
posed  to  each  other  so  as  to  produce  a  pincushion 
type  stationary  magnetic  field  for  correcting  deflec- 
tion  aberrations  of  said  three  electron  beams  by 
the  second  deflection  means  and  statically  con- 

55  verging  said  three  electron  beams. 
12.  The  device  according  to  claim  11,  char- 

acterized  in  that  each  of  said  permanent  magnets 
has  a  shorter  length  than  a  distance  between  said 

acterized  in  that  said  permanent  magnets  are  pro- 
vided  in  said  electron  gun  assembly. 

3.  The  apparatus  according  to  claim  1,  char- 
acterized  in  that  coma  correcting  means  is  pro- 
vided  at  said  electron  gun  assembly  and  comprises 
magnetic  substances  which  change  an  after-leak- 
age  of  the  magnetic  field  of  said  deflection  device. 

4.  The  apparatus  according  to  claim  1,  char- 
acterized  in  that  the  length  of  said  permanent  mag- 
nets  is  shorter  than  the  distance  between  the  two 
side  beams  emitted  from  said  electron  gun  assem- 
bly. 

5.  The  apparatus  according  to  claim  1,  char- 
acterized  in  that  each  of  said  permanent  magnets 
is  arranged  in  parallel  to  said  first  direction. 

6.  A  color  cathode  ray  tube  assembly  compris- 
ing: 
a  vacuum  envelope  including  an  axis,  a  panel  sec- 
tion  (36),  a  funnel  section  (38)  and  a  neck  section 
(40),  said  panel  section  having  a  face  plate  (32) 
with  a  substantially  rectangular  front  face,  an  inner 
face  and  a  peripheral  edge  and  a  skirt  (34)  extend- 
ing  from  said  peripheral  edge,  said  funnel  section 
having  an  outer  periphery  and  being  continuous  to 
said  skirt  of  said  panel  section  and  said  neck 
section  having  a  substantially  cylindrical  shape  and 
an  outer  periphery  and  being  continuous  to  said 
funnel  section; 
a  phosphor  screen  (46)  formed  on  said  inner  face 
of  said  face  plate; 
a  shadow  mask  (48)  arranged  in  said  panel  section 
so  as  to  face  said  phosphor  screen  on  said  face 
plate; 
al  inline  electron  gun  assembly  (42)  provided  in 
said  neck  portion  and  comprising  a  electron  beam 
generator  for  generating  three  electron  beams  con- 
stituting  a  center  beam  and  a  pair  of  side  beams 
and  an  electron  lens  unit  for  focusing  and  used  for 
emitting  said  three  electron  beams  such  that  said 
three  electron  beams  travel  on  a  plane;  and 
a  deflection  device  (100)  provided  on  said  outer 
peripheries  of  said  funnel  section  and  said  neck 
section  and  comprising  two  deflection  means,  the 
first  deflection  means  (107)  for  producing  mainly  a 
pincushion  type  magnetic  field  to  deflect  said  three 
electron  beams  in  a  first  direction  in  which  said 
three  electron  beams  are  arranged  and  the  second 
deflection  means  (106)  for  producing  mainly  a  bar- 
rel  type  deflection  field  to  deflect  said  three  elec- 
tron  beams  in  a  second  direction  perpendicular  to 
said  first  direction, 
characterized  in  that 
at  least  two  pairs  of  permanent  magnets  (110a, 
110b,  112a,  112b)  which  produce  stationary  mag- 
netic  fields  for  correcting  deflection  aberrations  are 
provided  between  said  deflection  device  and  said 
electron  lens  unit  of  said  electron  gun  assembly, 
each  pair  of  said  permanent  magnets  being  ar- 
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two  side  beams. 
13.  The  device  according  to  claim  11,  char- 

acterized  in  that  said  permanent  magnets  are  ar- 
ranged  in  parallel  to  said  first  direction. 

1  4.  A  deflection  device  for  use  in  a  color  cath-  5 
ode  ray  tube  including  an  axis,  a  panel  section,  a 
funnel  section  having  an  outer  periphery  and  a 
neck  section  having  an  inline  type  electron  gun 
assembly  housed  therein  and  having  an  outer  pe- 
riphery,  and  being  arranged  on  the  outer  peripher-  w 
ies  of  the  funnel  section  and  the  neck  section, 
comprising: 
first  deflection  means  (107)  producing  mainly  a 
pincushion  type  magnetic  field  to  deflect  three 
electron  beams  emitted  from  said  electron  gun  is 
assembly  in  a  first  direction  in  which  said  three 
electron  beams  are  arranged;  and 
second  deflection  means  (106)  producing  mainly  a 
barrel  type  deflection  magnetic  field  to  deflect  said 
three  electron  beams  in  a  second  direction  per-  20 
pendicular  to  said  first  direction, 
characterized  in  that 
the  deflection  device  in  said  electron  gun  side  is 
provided  with  at  least  two  pairs  of  permanent  mag- 
nets  (110a,  110b,  112a,  112b)  which  produces  sta-  25 
tionary  magnetic  fields  for  correcting  deflection  ab- 
errations  of  said  three  electron  beams  by  the  sec- 
ond  deflection  means,  one  pair  of  said  permanent 
magnets  (110a,  110b)  being  arranged  symmetri- 
cally  with  respect  to  said  axis  and  having  reverse  30 
poles  opposed  to  each  other,  the  other  pair  of  said 
parmanent  magnets  (112a,  112b)  arranged  in  a 
direction  perpendicular  to  said  first  direction  and 
symmetrically  with  respect  to  said  axis  and  having 
reverse  poles  opposed  to  each  other.  35 

15.  The  device  according  to  claim  14,  char- 
acterized  in  that  said  one  pair  of  permanent  mag- 
nets  have  a  shorter  length  than  a  distance  between 
said  two  side  beams  emitted  from  said  electron 
gun  assembly.  40 

16.  The  device  according  to  claim  14,  char- 
acterized  in  that  said  one  pair  of  said  permanent 
magnets  are  arranged  in  parallel  to  said  first  direc- 
tion  and  said  another  pair  of  said  permanent  mag- 
nets  are  arranged  in  parallel  to  said  second  direc-  45 
tion. 
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