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the  electron  beams  by  the  third  or  further  plate(s) 
radially  spaced  from  said  at  least  two  plates. 

In  the  Netherlands  Patent  Application 
78  01  317  laid  open  to  public  inspection  a  display 

5  tube  is  described  having  a  system  of  detection 
coils  which  is  provided  with  field  shaping  means. 
The  latter  consist,  for  example,  of  two  soft- 
magnetic  elements  which  are  arranged  diametri- 
cally  opposite  to  each  other  and  substantially 

10  transversely  to  the  magnetic  field  of  the  frame 
deflection  coil,  on  the  neck  side  of  the  system  of 
deflection  coils,  beyond  the  line  deflection  coils. 
A  disadvantage  of  the  use  of  such  field-shaping 
means  is  that  a  great  part  of  the  frame  deflection 

15  field  is  distorted  by  said  means,  which  consume 
a  comparatively  large  amount  of  the  deflection 
energy. 

Another  colour  display  tube  is  described  in 
EP—  A—  0  109  717,  which  concerns  prior  art 

20  under  Article  54(3)  of  the  EPC.  In  that  case  field 
shapers  are  supported  by  the  electron  gun 
system.  The  structure  of  the  field  shapers 
described  therein  makes  the  first  deflection  field 
(the  frame  deflection  field)  pincushion-shaped. 

25  Said  pincushion-shaped  field  comprises  sub- 
stantially  a  two-pole  field  having  a  six-pole  com- 
ponent.  As  a  result  of  said  pincushion  shape  the 
field,  also  for  the  rays  of  the  electron  beams 
situated  not  on  the  electron  beam  axes,  has  the 

30  correct  strength  and  shape  so  that  the  deflection 
defocusing  of  the  outermost  beams  is  con- 
siderably  reduced.  Because  in  contrast  with  the 
field  shapers  situated  in  the  system  of  deflection 
coils  according  to  Netherlands  Patent  Application 

35  78  01  137  laid  open  to  public  inspection  said  field 
shapers  are  situated  comparatively  closely  to  the 
electron  beams  and  only  a  comparatively  small 
part  of  the  deflection  field  is  distorted  as  a  result 
of  which  only  little  extra  deflection  energy  is 

40  necessary. 
In  EP  —  A  —  0  109  717  it  is  described  to  provide 

slots  in  the  field  shapers  and  to  manufacture  said 
field  shapers  from  two  or  three  circumferentially 
arranged  plates.  The  object  is  to  reduce  the 

45  losses  in  the  line  deflection  field  (the  second 
deflection  field).  It  is  also  stated  that  by  providing 
slots  between  contiguous  plates  of  the  field 
shapers  a  field  disturbance  occurs,  which  will  be 
described  in  detail  hereinafter  with  reference  to  a 

so  figure. 
It  is  therefore  an  object  of  the  invention  to 

provide  a  colour  display  tube  in  which  slots  are 
provided  between  contiguous  plates  of  the  field 
shapers  so  as  to  reduce  the  losses  in  the  second 

55  deflection  field  but  in  which  measures  are  taken 
to  substantially  prevent  a  field  disturbance  at  the 
area  of  the  electron  beams. 

The  inventive  colour  display  tube  therefore  has 
the  feature  that  each  field  shaper  comprises  at 

60  least  three  plates  of  ferromagnetic  material,  at 
least  two  of  which  are  arranged  circumferentially 
and  define  a  slot  between  them,  each  slot  being 
magnetically  bridged  on  the  side  remote  from 
the  electron  beams  by  the  third  or  further  plate(s) 

65  radially  spaced  from  said  at  least  two  plates. 

Description 

A  frequently  occurring  problem  in  colour  dis- 
play  tubes  having  an  electron  gun  system  of  the 
"in-line"  type  is  the  so-called  coma.  This  is 
expressed  in  the  fact  that  the  dimensions  of  the 
rasters  which  are  written  on  the  display  screen 
by  the  three  electron  beams  are  different.  This  is 
the  result  of  the  eccentric  location  of  the 
outermost  electron  beams  relative  to  the  field  for 
the  vertical  deflection  (the  frame  deflection  field). 
In  United  States  Patent  Specification  4,196,370  a 
large  number  of  patents  are  mentioned  in  which 
partial  solutions  are  given.  These  solutions  con- 
sist  of  using  magnetic  field  conducting  and/or 
screening  rings  and  plates  which  are  mounted  at 
the  end  of  the  gun  and  which  intensify  or  attenu- 
ate  the  deflection  field  or  the  deflection  fields 
locally  along  a  part  of  the  paths  of  the  electron 
beams.  With  a  number  of  these  means  it  is 
possible  to  cause  the  rasters  written  on  the 
display  screen  by  the  three  beams  to  coincide 
substantially.  A  disadvantage  of  the  use  of  such 
means,  however,  is  that  a  defocusing  occurs  in 
the  outermost  beams  during  deflection  which  is 
expressed  in  a  distorted  spot  on  the  display 
screen,  which  spot  is  surrounded  by  a  haze.  One 
of  the  said  patents  is  United  States  Patent  Speci- 
fication  3,594,600  in  which  .a  colour  display  tube 
is  described  in  which  the  rasters  written  by  the 
three  electron  beams  are  made  to  coincide  by 
placing  two  elongate  C-shaped  magnetic  screens 
beyond  the  outermost  electron  beams.  As  a 
result  of  this  the  outermost  electron  beams  are 
screened  from  the  edge  field  of  the  line  deflec- 
tion  field  (the  vertical  field  lines)  while  said  edge 
field  is  admitted  to  the  central  electron  beam. 
The  three  electron  beams  are  screened  from  the 
edge  field  of  the  frame  deflection  field  (the  hori- 
zontal  field  lines)  which  is  guided  entirely  around 
the  three  beams. 

The  invention  relates  to  a  colour  display  tube 
comprising  in  an  evacuated  envelope  an  electron 
gun  system  of  the  "in-line"  type  for  generating 
three  electron  beams  situated  with  their  axes  in 
one  plane,  the  axis  of  the  central  beam  coincid- 
ing  with  the  tube  axis,  said  electron  beams  con- 
verging  on  a  display  screen  provided  on  a  wall  of 
the  envelope  and  in  an  operating  display  tube 
being  deflected  over  said  display  screen  in  two 
mutually  perpendicular  directions  by  means  of  a 
first  and  a  second  magnetic  deflection  field,  the 
direction  of  the  first  deflection  field  being  parallel 
to  the  said  plane,  said  electron  gun  system  com- 
prising  at  its  end  curved  field  shapers  for  causing 
the  rasters  described  on  the  display  screen  by 
the  electron  beams  to  substantially  coincide,  said 
field  shapers  facing  the  electron  beams  with  their 
concave  sides  and  being  opposed  to  each  other 
such  that  said  plane  intersects  each  one  sym- 
metrically,  each  field  shaper  comprising  at  least 
three  plates  of  ferromagnetic  material,  at  least 
two  of  which  are  arranged  circumferentially  and 
define  a  slot  between  them,  each  slot  being 
magnetically  bridged  on  the  side  remote  from 
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5b  and  6b  for  the  field  shapers  and  the  field  as 
shown  in  Figure  7a, 

Figure  1c  shows  a  figure  analogous  to  Figures 
5c  and  6c  but  now  with  field  shapers  according  to 
the  invention, 

Figure  Id  shows  a  graph  analogous  to  Figures 
5tf  and  6tffor  field  shapers  and  the  field  shown  in 
Figure  7c. 

Figure  8  is  a  sectional  view  of  another  embodi- 
ment  of  the  invention,  and 

Figure  9  is  a  sectional  view  of  still  another 
embodiment  of  the  invention. 

Figure  1  is  a  longitudinal  sectional  view  of  a 
colour  display  tube  of  the  "in-line"  type.  In  a  glass 
envelope  1  which  is  composed  of  a  display 
window  2,  a  cone  3  and  a  neck  4,  an  electron  gun 
system  5  is  provided  in  said  neck  and  generates 
three  electron  beams  6,  7,  and  8  which  are 
situated  with  their  axes  in  one  plane  (the  plane  of 
the  drawing).  The  axis  of  the  central  electron 
beam  7  before  deflection  coincides  with  the  tube 
axis  9.  The  display  window  2  comprises  on  its 
inside  a  large  number  of  triplets  of  phosphor 
lines.  Each  triplet  comprises  a  line  consisting  of  a 
blue-luminescing  phosphor,  a  line  consisting  of  a 
green  luminescing  phosphor,  and  a  line  consist- 
ing  of  a  red-luminescing  phosphor.  All  triplets 
together  constitute  the  display  screen  10.  The 
phosphor  lines  are  perpendicular  to  the  plane  of 
the  drawing.  A  shadow  mask  11,  in  which  a  very 
large  number  of  elongate  apertures  12  has  been 
provided  through  which  the  electron  beams  6,  7 
and  8  pass  and  each  impinge  only  on  phosphor 
lines  of  one  colour,  is  positioned  in  front  of  the 
display  screen.  The  three  electron  beams  situated 
in  one  plane  are  deflected  in  the  system  of 
deflection  coils  13.  By  using  the  invention,  a  coma 
correction  is  given  to  the  beams  without  deflec- 
tion  defocusing  occurring  and  without  this  cost- 
ing  much  extra  deflection  energy.  In  this  case  the 
electron  gun  system  5  consists  of  three  separate 
electron  guns  14,  15  and  16  as  is  also  shown  in 
Figure  2  in  a  broken-away  elevation.  However,  it 
is  also  possible  to  apply  the  invention  to  a  so- 
called  integrated  electron  gun  system,  as 
described,  for  example,  in  United  States  Patent 
Specification  4,196,370  in  which  the  electron  guns 
have  a  number  of  electrodes  in  common.  The 
guns  14,  15  and  16  each  comprise  a  control  grid  or 
electrode  17  which  has  an  aperture  18.  A  cathode 
(not  visible)  for  generating  the  electron  beams  is 
provided  opposite  to  said  aperture  in  said  control 
electrode.  Each  gun  further  comprises  a  second 
grid  19,  a  third  grid  20,  and  a  fourth  grid  21.  The 
grids  17,  19  and  20  are  connected  to  glass  rods  23 
by  means  of  metal  strips  22.  The  grids  21  are 
connected  against  the  bottom  of  a  common 
centering  cup  24  of  non-ferromagnetic  material. 
The  bottom  25  of  the  centering  cup  24  broken 
away  in  this  case  comprises  three  apertures  26 
through  which  the  electron  beams  pass.  Two 
curved  field  shapers  27  and  28  each  consisting  of 
three  curved  plates  29,  30,  31  and  32,  33,  34  of 
ferromagnetic  material  (for  example,  an  alloy 
having  58%  by  weight  of  nickel  and  42%  by 

The  invention  is  based  on  the  recognition  of  the 
fact  that  if  the  field  shapers  are  constructed  in  this 
manner,  a  resistance  for  the  second  deflection 
field  is  created  in  the  field  shapers  which,  how- 
ever,  does  not  disturb  the  shape  of  both  the  first  5 
and  the  second  deflection  field  and  the  desired 
field  is  obtained. 

A  first  preferred  embodiment  of  the  field  shap- 
ers  is  characterized  in  that  each  field  shaper 
consists  of  three  plates  two  plates  of  which  are  w 
circumferentially  arranged  and  located  symmetri- 
cally  above  and  below  the  said  plate  and  a  further, 
bridging,  plate  intersects  the  said  plane  and  is 
also  located  symmetrically  with  respect  to  the 
said  plane.  is 

However,  it  is  also  possible  to  manufacture 
each  field  shaper  from  five  plates  three  of  which 
are  circumferentially  arranged  and  two  of  which 
magnetically  bridge  the  slots  between  said  three 
plates.  20 

The  various  plates  are  particularly  simple  to 
position  and  to  connect  when  the  electron  gun 
system  comprises  at  its  end  a  centering  cup  in 
which  the  circumferentially  arranged  plates  are 
secured  to  the  inner  wall  and  the  bridging  plates  25 
are  secured  to  the  outer  wall  of  the  centering  cup. 

The  invention  will  now  be  described  in  greater 
detail,  by  way  of  example,  with  reference  to  the 
accompanying  drawings,  in  which 

Figure  1  is  a  longitudinal  sectional  view  of  a  30 
colour  display  tube  according  to  the  invention, 

Figure  2  is  an  elevation,  partly  broken  away,  of 
an  electron  gun  system  as  used  in  the  Figure  1 
tube, 

Figure  3  is  a  sectional  view  through  Figure  2,  35 
Figures  4a,  b,  c  and  d  show  a  frequently  used 

solution  and  the  effect  on  the  beam  and  target 
thereof,  as  well  as  the  desired  field. 

Figure  5a  shows  a  part  of  the  picture  field  with 
field  shapers  as  described  in  a  prior  Patent  40 
Application, 

Figure  5b  shows  the  variation  of  said  picture 
field  divided  by  the  picture  field  presented  by  the 
deflection  coils  as  a  function  of  the  location  x  on 
an  axis  perpendicular  to  the  beam  axis,  45 

Figure  5c  shows  a  part  of  the  line  field  with  field 
shapers  as  described  in  a  prior  Patent  Application, 

Figure  5d  shows  the  variation  of  said  line  field 
divided  by  the  picture  field  presented  by  the 
deflection  coils  as  a  function  of  the  location  x  on  so 
an  axis  perpendicular  to  the  beam  axis. 

Figure  6a  shows  a  figure  analogous  to  Figure  5a 
but  now  with  slots  in  the  field  shapers, 

Figure  6b  shows  a  graph  analogous  to  Figure 
5b  for  the  field  shapers  and  the  field  as  shown  in  55 
Figure  6a, 

Figure  6c  shows  a  figure  analogous  to  Figure  5c 
but  now  with  slots  in  the  field  shapers, 

Figure  6rf  shows  a  graph  analogous  to  Figure 
5b  for  the  field  shapers  and  the  field  as  shown  in  60 
Figure  6c, 

Figure  7a  shows  a  figure  analogous  to  Figures 
5a  and  6a  but  now  with  field  shapers  according  to 
the  invention, 

Figure  1b  shows  a  graph  analogous  to  Figures  65 
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The  ellipticity  of  the  spots  is  the  result  of  an 
underfocusing.  The  haze  areas  48  show  in  broken 
lines  are  the  result  of  overfocusing. 

The  action  of  field  shapers  as  they  are 
5  described  in  EP—  A—  0  109  717  will  be  described 

in  greater  detail  with  reference  to  Figures  5a,  6,  c 
and  d.  Figure  5a  show  a  part  of  the  picture  field  a 
number  of  field  lines  50  of  which  are  shown.  Two 
fields  shapers  51  and  52  each  consisting  of  one 

10  assembly  are  placed  in  said  field  at  the  end  of  the 
gun  and  distort  the  picture  field  in  the  desired 
manner  in  a  pincushion  shape.  Said  pincushion 
shaped  field  consists  substantially  of  a  two-pole 
field  having  a  six-pole  component.  Figure  56 

is  shows  the  variation  of  the  magnetic  field  Bx,  the 
picture  field,  divided  by  the  picture  field  of  Bb 
presented  by  the  deflection  coils  as  a  function  of 
the  place  x  on  the  axis  53.  At  the  area  of  the  field 
shapers  the  mutual  distance  between  the  electron 

20  beams  54,  55  and  56  is  approximately  6.3  mm. 
With  such  a  field  variation  which  corresponds  to 
the  desired  field  according  to  the  broken  line  in 
Figure  46  it  is  possible  to  eliminate  the  quad- 
rupole  error  at  the  area  of  the  side  beams  54  and 

25  56  and  hence  to  considerably  reduce  the  deflec- 
tion  defocusing  of  said  beams.  Figure  5c  shows  a 
part  of  the  line  field  a  number  of  field  lines  57  of 
which  are  shown.  The  variation  of  the  magnetic 
field  By,  the  line  field,  divided  by  the  line  field  B, 

30  presented  by  the  deflection  coils  as  a  function  of 
the  place  x  on  the  axis  53  is  shown  in  Figure  5c/. 
From  Figures  5c  and  5d  it  follows  that  the  line 
field  at  the  area  of  the  field  shapers  is  con- 
siderably  attenuated  by  said  configuration  of  field 

35  shapers,  in  particular  in  the  outermost.  beams  54 
and  56. 

Figure  6a  shows  in  a  manner  analogous  to  that 
of  Figure  5a  a  part  of  the  picture  field  a  number  of 
field  lines  60  of  which  are  shown.  In  this  field 

40  again  two  field  shapers  61  and  62  are  placed 
which  each  consist  of  two  plates  63,  64  and  65,  66, 
respectively,  situated  side  by  side  and  in  the 
elongation  of  each  other.  1.9  mm  wide  slots  67 
and  68  are  provided  between  said  plates.  From 

45  Figure  66  which  is  analogous  to  Figure  56  it 
follows  that  the  picture  field  variation  has  not 
changed  much  by  providing  the  slots  67  and  68  as 
compared  with  the  picture  field  variation  shown 
in  Figure  56. 

so  Figure  6c  shows  a  part  of  the  line  field  a  number 
of  field  lines  69  of  which  are  shown.  The  variation 
of  the  magnetic  field  By,  the  line  field,  divided  by 
the  line  field  B,  presented  by  the  deflection  coils 
as  a  function  of  the  place  x  on  the  axis  in  a 

55  manner  analogous  to  that  of  Figure  Bd  is  shown  in 
Figure  Qd.  From  Figure  6d  it  follows  that  the  line 
field  is  attenuated  much  less  by  providing  the 
slots  67  and  68.  However,  the  variation  of  the  line 
field  is  not  good  because  it  increases  very  con- 

60  siderably  near  the  outermost  beams  54  and  56. 
Figure  7a  shows  in  a  manner  analogous  to  that 

of  Figures  5a  and  6a  a  part  of  the  picture  field  a 
number  of  field  lines  70  of  which  are  shown.  In 
this  case  also,  two  curved  field  shapers  71  and  72 

65  are  placed  in  said  field  and  each  consist  of  two 

weight  of  iron)  are  provided  against  the  inner  wall 
and  the  outer  wall  of  the  centering  cup  24.  In  this 
case  said  plates  have  a  length  (measured  in  the 
direction  of  the  tube  axis  9)  of  approximately  15 
mm.  2.7  mm  wide  slots  35  and  36  are  provided 
between  the  plates  29  and  30  situated  side  by  side 
in  the  elongation  of  each  other  and  between  the 
plates  32  and  33,  respectively,  which  slots,  viewed 
from  the  tube  axis,  are  overlapped  on  the  outside 
by  the  curved  plates  31  and  34,  respectively  0.25 
mm  wide  slots  are  present  between  the  plates  29, 
30,  32  and  33  on  the  one  hand  and  the  overlap- 
ping  plates  31  and  34  on  the  other  hand,  which 
slots  are  filled  partly  with  the  cylinder  wall  of  the 
centering  cup  24  consisting  of  non-ferromagnetic 
material.  The  diameter  of  the  centering  cup  24  is 
approximately  22  mm.  The  width  of  the  plates  29, 
30,  32  and  33  in  the  flat  condition  is  8.1  mm  and 
the  width  of  the  plates  31  and  34,  also  in  the  flat 
(non-curved)  condition,  is  5.2  mm. 

Figure  3  is  a  sectional  view  through  the 
centering  cup  24  of  Figure  2.  The  desired  extent  of 
pincushion-shaped  field  distortion  of  the  field 
parallel  to  line  37  (the  picture  field)  and  possibly 
also  the  line  deflection  field  which  is  perpendicu- 
lar  thereto  can  be  influenced  by  a  suitable  choice 
of  the  length  of  the  plates  29,  30,  31,  32,  33,  34 
measured  in  the  direction  of  the  tube  axis  and  of 
the  angle  a  of  the  arc  formed  for  example  by  the 
adjacent  parallel  edges  of  the  plates  29  and  33. 
The  field  shapers  are  symmetrical  with  respect  to 
the  plane  through  the  beam  axis  (the  plane  of  the 
drawing  of  Figure  1)  and  symmetrical  with 
respect  to  the  tube  axis  9  which  coincides  with  the 
axis  of  the  central  electron  beam  prior  to  deflec- 
tion.  The  strength  of  the  magnetic  shunt  can  be 
adjusted  by  the  choice  of  the  thickness  of  the 
cylinder  wall  of  the  centering  cup  24  and  the 
extent  of  overlap  of  the  plates  31  and  34  on  the 
one  hand  and  the  plates  29,  30,  32  and  33  on  the 
other  hand. 

As  is  shown  diagrammatically  in  Figure  4a  the 
magnetic  field  a  number  of  field  lines  40  of  which 
are  shown  is  obstructed  by  the  known  rings  41 
around  and  beyond  the  electron  beams  42  and  43. 
The  field  strength  variation  Bx  in  the  plane 
through  the  beam  axis  (44,  45,  46)  which  is  the 
result  thereof,  is  shown  in  Figure  46  by  a  solid 
line.  The  desired  coma-free  field  is  denoted  by  a 
broken  line.  By  using  the  rings  41  the  magnetic 
field  Bx  at  the  area  of  the  beam  axes  44,  45  and  46 
is  equal  to  the  desired  magnetic  field  and  the 
three  rasters  described  on  the  display  screen  are 
made  to  coincide.  For  the  rays  of  the  outer  beams 
42  and  43  not  coinciding  with  the  beam  axes  the 
field  does  not  have  the  correct  field  strength 
variation  as  a  result  of  which  a  quadrupole  lens 
action  (quadrupole  field  lines  47)  shown  in  Figure 
4c  is  exerted  on  the  beams  which  is  expressed  in 
a  deflection  defocusing  of  the  side  beams.  The 
radial  arrows  in  Figure  4c  denote  the  forces  which 
act  on  the  beams.  The  spots  on  the  display  screen 
shown  in  Figure  4d  become  elliptical  and  are 
surrounded  by  a  haze.  The  axes  of  the  ellipses  in 
Figure  Ad  enclose  an  angle  of  45°  with  the  line  37. 
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ferentially  and  define  a  slot  (35,  36)  between 
them,  each  slot  being  magneticable  bridged  on 
the  side  remote  from  the  electron  beams  by  the 
third  or  further  plate(s)  (31,  34)  radially  spaced 
from  said  at  least  two  plates. 

2.  A  colour  display  tube  as  claimed  in  claim  1, 
characterized  in  that  each  field  shaper  consists  of 
three  plates  (29,  30,  31  and  32,  33,  34),  two  plates 
of  which  are  circumferentially  arranged  and 
located  symmetrically  above  and  below  the  said 
plane  and  a  further,  bridging,  plate  (31,  34) 
intersects  the  said  plane  and  is  also  located 
symmetrically  with  respect  to  the  said  plane. 

3.  A  colour  display  tube  as  claimed  in  claim  1  or 
2,  characterized  in  that  the  electron  gun  system 
comprises  at  its  end  a  centering  cup  (24)  in  which 
the  circumferentially  arranged  plates  (29,  30  and 
32,  33)  are  secured  to  the  inner  wall  and  the 
bridging  plates  (31,  34)  are  secured  to  the 
outerwall  of  said  centering  cup. 

Patentanspriiche 

1.  Farbbildwiedergaberohre  mit  einem  Elektro- 
nenstrahlerzeugungssystem  (5)  vom  In-Line-Typ 
in  einem  evakuierten  AulSenkolben  (1)  zum  Erzeu- 
gen  von  drei  mit  ihren  Achsen  in  einer  Ebene 
liegenden  Elektronenstrahlen  (6,  7,  8),  wobei  die 
Achse  des  mittleren  Strahls  (7)  mit  der  Rohre- 
nachse  (9)  zusammenfallt,  und  die  Elektronen- 
strahlen  (6;  7,  8)  auf  einem  Biidschirm  (10)  auf  der 
Wand  des  Kolbens  (1)  konyergieren  und  in  einer 
im  Betrieb  befindlichen  Wiedergaberohre  iiber 
den  Biidschirm  (10)  in  zwei  senkrecht  zueinander 
verlaufenden  Richtungen  mit  Hilfe  eines  ersten 
und  eines  zweiten  Ablenkfeldes  abgelenkt 
werden,  wobei  die  Richtung  des  ersten  Ablenkfel- 
des  parallel  zur  Ebene  der  Elektronenstrahlachsen 
verlauft,  das  Elektronenstrahlerzeugungssystem 
(5)  an  seinem  Ende  mit  gebogenen  Feldformern 
(27,  28)  versehen  ist,  die  die  von  den  Elektronen- 
strahlen  am  Biidschirm  (10)  beschriebenen  Raster 
im  wesentlichen  zur  Deckung  bringen,  wobei 
diese  Feldformer  (27,  28)  mit  ihren  konkaven 
Seiten  den  Elektronenstrahlen  zugewandt  und 
einander  derart  entgegengesetzt  sind,  date  die 
Ebene  der  drei  Elektronenstrahlenachsen  sie  sym- 
metrisch  schneidet,  wobei  jeder  Feldformer  (27, 
28)  wenigstens  drei  Platten  (29,  30,  31)  und  (32, 
33,  34)  aus  ferromagnetischem  Material  enthalt, 
von  denen  wenigstens  zwei  (29,  30,  und  32,  33) 
auf  dem  Umfang  angeordnet  sind  und  einen 
Schlitz  (35,  36)  zwischen  ihnen  abgrenzen,  der  an 
der  von  den  Elektronenstrahlen  abgewandten 
Seite  durch  die  dritte  oder  weitere  Platte(n)  (31, 
34)  magnetisch  uberbriickt  ist,  die  von  den 
genannten,  wenigstens  zwei  Platten  in  radialer 
Richtung  im  Abstand  angeordnet  ist  (sind). 

2.  Farbbildwiedergaberohre  nach  Anspruch  1, 
dadurch  gekennzeichnet,  dalS  jeder  Feldformer 
aus  drei  Platten  (20,  30,  31  und  32,  33,  34)  besteht, 
von  denen  zwei  auf  dem  Umfang,  und  symme- 
trisch  iiber  und  unter  der  Ebene  der  drei  Elektro- 
nenstrahlenachsen  angeordnet  sind,  und  ein  wei- 
tere,  uberbruckende  Platte  (31,  34)  diese  Ebene 

curved  plates  73,  74,  and  75,  76  respectively, 
situated  side  by  side  in  the  elongation  of  each 
other  on  the  same  radius  of  curvature  and  two 
curved  plates  79  and  80  overlapping  the  slots  77 
and  78.  However,  the  plates  79  and  80  may  also  5 
be  flat.  From  Figure  76  which  is  analogous  to 
Figures  5b  and  6b  it  follows  that  the  picture  field 
variation  has  not  changed  much  as  a  result  of  the 
provision  of  the  plates  79  and  80  as  compared 
with  the  picture  field  variation  shown  in  Figures  w 
5b  and  Qb. 

Figure  1c  shows  a  part  of  the  line  field  a  number 
of  field  lines  81  of  which  are  shown.  From  Figure 
Id  which  is  analogous  to  Figure  Qd  it  follows  that, 
although  the  line  field  is  attenuated  by  providing  w 
the  slots  77  and  78,  the  variation  in  the  x  direction 
is  also  very  flat.  In  other  words,  the  line  field  is 
attenuated  as  compared  with  Figure  6d  but  is  not 
strongly  distorted.  This  also  follows  from  the 
comparison  of  Figures  1c  and  6c.  20 

Figure  8  is  a  sectional  view  analogous  to  Figure 
3  through  a  centering  cup  90.  The  curved  field 
shapers  91  and  92  of  this  embodiment  of  the 
invention  each  consist  of  three  plates  93,  95  which 
are  situated  side  by  side  in  the  elongation  of  each  25 
other  and  on  the  same  radius  of  curvature  and 
having  therebetween  1.3  mm  wide  slots  96  which 
on  the  outside  are  overlapped  at  0.3  mm  distance 
by  plates  97  which  each  form  a  magnetic  shunt  on 
the  line  field.  so 

Figure  9  also  shows  in  a  manner  analogous  to 
Figure  3  a  sectional  view  through  a  centering  cup 
100.  The  curved  field  shapers  of  this  embodiment 
of  the  invention  each  consist  of  two  bent  plates 
101,  102  and  103,  104,  respectively,  situated  in  the  35 
elongation  of  each  other  and  two  flat  plates  105 
and  106  which  overlap  the  slots  107  and  108 
respectively. 

Claims  «> 

1.  A  colour  display  tube  comprising  in  an 
evacuated  envelope  (1)  an  electron  gun  system 
(5)  of  the  "in-line"  type  for  generating  three 
electron  beams  (6,  7,  8)  situated  with  their  axes  in  45 
one  plane,  the  axis  of  the  central  beam  (7) 
coinciding  with  the  tube  axis  (9),  said  electron 
beams  (6,  7,  8)  converging  on  a  display  screen 
(10)  provided  on  a  wall  of  the  envelope  (1)  and  in 
an  operating  display  tube  being  deflected  over  so 
said  display  screen  (10)  in  two  mutually  perpen- 
dicular  directions  by  means  of  a  first  and  a  second 
magnetic  deflection  field,  the  direction  of  the  first 
deflection  field  being  parallel  to  the  said  plane, 
said  electron  gun  system  (5)  comprising  at  its  end  55 
curved  field  shapers  (27,  28)  for  causing  the 
rasters  described  by  the  electron  beams  on  the 
display  screen  (10)  to  substantially  coincide,  said 
field  shapers  (27,  28)  facing  the  electron  beams 
with  their  concave  sides  and  being  opposed  to  60 
each  other  such  that  said  plane  intersects  each 
one  symmetrically,  each  field  shaper  (27,  28) 
comprising  at  least  three  plates  (29,  30,  31)  and 
(32,  33,  34)  of  ferromagnetic  material,  at  least  two 
of  which  (29,  30  and  32,  33)  are  arranged  circum-  65 
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dent  pratiquement,  lesdits  formateurs  de  champ 
(27,  28)  ayant  leurs  faces  concaves,  tournees  vers 
les  faisceaux  d'electrons  et  etant  opposes  I'un  a 
I'autre  de  fagon  que  ledit  plan  coupe  chacun  de 
fagon  symetrique,  chaque  formateur  de  champ 
(27,  28)  comprenant  au  moins  trois  plaques  (29, 
30,  31)  et  (32,  33,  34)  en  materiau  ferromagneti- 
que,  dont  au  moins  deux  (29,  30  et  32,  33)  sont 
disposees  seion  une  circonference  et  definissent 
entre  elles  une  fente  (35,  36),  chaque  fente  etant 
enjambee  magnetiquement  du  cote  le  plus 
eloigne  des  faisceaux  d'electrons  par  la  troisieme 
plaque  ou  la  (ies)  plaque(s)  supplementaire(s) 
radiaiement  espacee(s)  desdites  au  moins  deux 
plaques. 

2.  Tube  d'image  en  couleurs  selon  la  revendica- 
tion  1,  caracterise  en  ce  que  chaque  formateur  de 
champ  est  constitue  par  trois  plaques  (29,  30,  31 
et  32,  33,  34),  dont  deux  plaques  sont  disposees 
selon  une  circonference  et  situees  de  fagon  syme- 
trique  au-dessus  et  au-dessous  dudit  plan  et  une 
autre  plaque  enjambante  (31,  34)  coupe  ledit  plan 
et  se  situe  egalement  symetriquement  par  rap- 
port  audit  plan. 

3.  Tube  d'image  en  couleurs  selon  la  revendica- 
tion  1  ou  2,  caracterise  en  ce  que  le  systeme  de 
canons  electroniques  comporte,  a  son  extremite, 
une  cuvette  de  centrage  (24)  dans  laquelle  les 
plaques  disposees  selon  une  circonference  (29,  30 
et  32,  33)  sont  fixees  a  la  paroi  interieure  et  les 
plaques  enjambantes  (31,  34)  sont  fixees  a  la 
paroi  exterieure  de  ladite  cuvette  de  centrage. 

schneidet  und  in  bezug  auf  dieser  Ebene  gleich- 
falls  symmetrisch  angeordnet  ist. 

3.  Farbbildwiedergaberohre  nach  Anspruch  1 
Oder  2,  dadurch  gekennzeichnet,  dalS  das  Elektro- 
nenstrahlerzeugungssystem  an  seinem  Ende 
einen  Zentrierbecher  (24)  enthalt,  in  dem  die  auf 
dem  Umfang  angeordneten  Platten  (29,  30  und 
32,  33)  auf  der  Innenwand  und  die  Uberbriik- 
kungsplatten  (31,  34)  auf  der  AuSenwand  des 
Zentrierbechers  befestigt  sind. 

Revendications 

1.  Tube  image  en  couleurs  comportant  une 
enveioppe  videe  d'air  (1)  dans  laquelle  est  dis- 
pose  un  systeme  de  canons  electroniques  (5)  du 
genre  "en  ligne"  pour  engendrer  trois  faisceaux 
d'electrons  (6,  7,  8)  dont  les  axes  se  situent  dans 
un  plan,  l'axe  du  faisceau  central  (7)  colncidant 
avec  l'axe  (9)  du  tube,  lesdits  faisceaux  d'elec- 
trons  (6,  7,  8)  convergeant  sur  un  ecran  image  (10) 
prevu  sur  une  paroi  de  I'enveloppe  (1)  et  etant 
devies,  dans  un  tube  image  en  fonctionnement, 
sur  cet  ecran  image  (10)  dans  deux  directions 
perpendiculaires  entre  elles  a  I'aide  d'un  premier 
champ  de  deviation  magnetique  et  d'un  second 
champ  de  deviation  magnetique,  la  direction  du 
premier  champ  de  deviation  magnetique  etant 
parallele  audit  plan,  ledit  systeme  de  canons 
electroniques  (5)  comportant  des  formateurs  de 
champ  courbes,  (27,  28)  disposes  a  son  extremite 
pour  assurer  que  les  trames  decrites  sur  I'ecran 
image  (10)  par  les  faisceaux  d'electrons  comci- 
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