
J )  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0   2 0 1   8 6 5  

B 1  
Publication  number: 

EUROPEAN  PATENT  SPECIFICATION 

Intel.4:  H  0 1 J   31/20,   H  01  J  2 9 / 4 6  (45)  Date  of  publication  of  patent  specification:  27.09.89 

(21)  Application  number:  86106262.8 

(g)  Date  of  filing:  07.05.86 

Color  cathode  ray  tube. 

Priority:  10.05.85  JP  97902/85 Proprietor:  KABUSHIKI  KAISHA  TOSHIBA 
72,  Horikawa-cho  Saiwai-ku 
Kawasaki-shi  Kanagawa-ken  210  (JP) 

Date  of  publication  of  application  : 
20.11.86  Bulletin  86/47 

Inventor:  Takenaka,  Shigeo  c/o  Patent  Division 
Kabushiki  Kaisha  Toshiba  1-1  Shibaura  1-chome 
Minato-ku  Tokyo  105  (JP) 
Inventor:  Kamohara,  Eiji  c/o  Patent  Division 
Kabushiki  Kaisha  Toshiba  1-1  Shibaura  1-chome 
Minato-ku  Tokyo  105  (JP) 
Inventor:  Nishimura,  Takashi  c/o  Patent 
Division 
Kabushiki  Kaisha  Toshiba  1-1  Shibaura  1-chome 
Minato-ku  Tokyo  105  (JP) 

Publication  of  the  grant  of  the  patent: 
27.09.89  Bulletin  89/39 

Designated  Contracting  States: 
DE  FR  GB 

References  cited: 
EP-A-0  135413 
FR-A-2490  382 
JP-A-48  090428 

PATENT  ABSTRACTS  OF  JAPAN,  vol.  8,  no.  209 
(E-268)1646r,  22nd  September  1984;  &  JP-A-59 
94  339  (TOSHIBA  K.K.)  31-05-1984 

Representative:  Henkel,  Feiler,  Hanzel  &  Partner 
Mohlstrasse  37 
D-8000  Miinchen  80  (DE) CD 

i n  
< o  
o o  

©  
CM 
o  

Q .  
UJ 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may 
give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall 
be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been 
paid.  (Art.  99(1)  European  patent  convention). 

Courier  Press,  Leamington  Spa,  England. 



EP  0  201  865  B1 

surface  of  the  face  plate  and  including  phosphor 
elements.  The  plurality  of  electron  gun  assemb- 
lies  is  accommodated  in  the  envelope  in  a  hori- 
zontal  row  and  is  each  adapted  to  emit  a  plurality 
of  electron  beams.  The  deflection  units  each 
deflect  the  electron  beams  emitted  from  the 
corresponding  electron  gun  assembly  in  a  deflec- 
tion  plane  defined  by  each  of  the  deflection  units. 
The  deflected  electron  beams  land  on  the  phos- 
phor  elements  which  emit  light  rays  of  different 
colours.  The  screen  is  defined  by  a  plurality  of 
continuous  segment  regions  each  of  which  being 
scanned  with  the  electron  beams  emitted  from 
the  corresponding  electron  gun  assembly  and 
deflected  by  the  corresponding  deflection  unit. 

It  is  an  object  of  the  present  invention  to 
provide  a  high-resolution  color  cathode  ray  tube. 

To  solve  this  object  the  present  invention  pro- 
vides  a  color  cathode  ray  tube  as  defined  in  claim 
1. 

This  invention  can  be  more  fully  understood 
from  the  following  detailed  description  when 
taken  in  conjunction  with  the  accompanying 
drawings,  in  which: 

Fig.  1  is  a  perspective  view  showing  a  color 
cathode  ray  tube  having  a  multineck  structure 
according  to  an  embodiment  of  the  present  inven- 
tion; 

Fig.  2  is  a  sectional  view  along  II  —  II  line  in  Fig. 
1; 

Fig.  3  is  a  sectional  view  showing  part  of  the 
tube  in  Fig.  1  for  explaining  the  positional  rela- 
tionship  between  electron  gun  assemblies;  and 

Figs.  4  and  5  are  respectively  sectional  views 
showing  parts  of  cathode  ray  tubes  of  a  multineck 
structure  for  explaining  positional  relationships 
between  electron  gun  assemblies  in  a  color 
cathode  ray  tube  according  to  another  embodi- 
ment  of  the  present  invention. 

Referring  to  Figs.  1  and  2,  color  cathode  ray 
tube  1  having  a  multineck  structure  according  to 
an  embodiment  of  the  present  invention  is  illus- 
trated.  In  tube  1,  phosphor  screen  2  is  formed  on 
the  inner  surface  of  faceplate  3-1  of  panel  3.  A 
plurality  of  necks  5-1,  ...  5-12  are  hermetically 
coupled  to  skirt  3-2  of  panel  3,  extending  from  the 
edge  of  faceplate  3-1  through  a  plurality  of 
funnels  4-1,  ...  4-12  to  constitute  a  vacuum 
envelope.  Screen  2  includes  a  large  number  of 
phosphor  groups,  each  consisting  of  red,  green, 
and  blue  phosphor  stripe  layers  12.  Layers  12  are 
covered  with  a  metallized  layer.  Electron  gun 
assemblies,  such  as  in-line  or  delta  type  assemb- 
lies  6-1,  ...  6-12,  each  having  an  electron  gun  unit 
for  emitting  three  different  electron  beams 
toward  the  screen,  are  respectively  accommo- 
dated  in  necks  5-1,  ...  5-12.  Assemblies  6-1  to  6-12 
have  parallel  central  axes  which  are  separated  by 
distance  GS  (to  be  described  later).  A  plurality  of 
deflection  yokes  7-1,  ...  7-12  are  respectively 
mounted  on  the  outer  surfaces  of  funnels  4-1,  ... 
4-12  to  deflect  the  electron  beams  emitted  from 
assemblies  6-1,  ...  6-12.  Mask  unit  8,  including  a 
shadow  mask  10  located  opposite  screen  2  at  a 
predetermined  distance  therefrom  and  having  a 

Description 

The  present  invention  relates  to  a  color  cathode 
ray  tube  and,  more  particularly,  to  a  color  cathode 
ray  tube  of  a  multineck  structure,  which  has  a  5 
multiple  number  of  necks  and  electron  gun 
assemblies  accommodated  in  the  respective 
necks,  and  the  screen  of  which  is  defined  by  a 
plurality  of  continuous  display  segment  regions, 
each  emitting  light  upon  landing  of  electron  10 
beams  from  a  corresponding  one  of  the  electron 
guns. 

Color  cathode  ray  tubes  have  received  a  great 
deal  of  attention  as  high-quality  broadcast  image 
display  devices  or  computer  terminal  high-resolu-  15 
tion  graphic  display  devices.  For  these  applica- 
tions,  increased  resolution  has  been  an  issue. 
High  resolution  in  a  color  cathode  ray  tube  can  be 
achieved  by  minimizing  an  electron  beam  spot  on 
its  phosphor  screen.  However,  in  order  to  mini-  20 
mize  the  electron  beam  spot,  the  electrode  struc- 
ture  of  the  electron  gun  assembly  must  be 
improved,  or  the  electron  gun  assembly  itself 
must  be  elongated  and  enlarged  to  increase  its 
diameter.  However,  large  electron  gun  assemb-  25 
lies  cannot  provide  a  sufficiently  small  electron 
beam  spot  for  the  following  reason.  The  larger  the 
size  of  the  color  cathode  ray  tube  becomes,  the 
longer  the  distance  between  the  electron  gun 
assembly  and  the  phosphor  screen  becomes.  In  30 
addition,  the  electron  lens  thereof  has  an  undesir- 
able  large  magnification.  In  order  to  achieve  high 
resolution  of  a  large  cathode  ray  tube,  it  is 
important  to  decrease  the  distance  between  the 
electron  gun  assembly  and  the  phosphor  screen.  35 
For  this  purpose,  the  tube  can  be  constituted  by  a 
wide-angle  deflection  tube.  However,  in  such  a 
tube,  the  magnification  at  the  central  portion  of 
the  screen  differs  from  that  at  the  peripheral 
portions  thereof.  40 

In  order  to  solve  the  above  problem,  Japanese 
Patent  Disclosure  (Kokai)  No.  48-90428  describes 
a  multi-tube  structure  display  device  having  a 
plurality  of  small  or  medium  size  cathode  ray 
tubes,  arrayed  in  the  horizontal  or  vertical  direc-  45 
tion  to  display  an  image  on  a  large  screen  with 
high  resolution. 

A  conventional  display  device  of  the  multi-tube 
structure  can  be  effectively  used  outdoors  to 
display  an  image  on  a  very  large  screen  divided  so 
into  blocks.  However,  the  display  device  is  not 
suitable  for  a  medium  size  screen,  i.e.,  about  40", 
since  the  joints  of  the  divided  blocks  of  the  screen 
stand  out,  presenting  a  poor  image.  In  particular, 
when  this  device  is  used  as  a  computer-aided  55 
design  graphic  display  terminal,  the  presence  of 
joints  becomes  a  decisive  shortcoming. 

Prior  art  document  EP  —  A  —  0  135  413  discloses 
a  display  unit  which  consists  of  several  colour 
cathode  ray  tubes  arranged  one  on  the  top  of  the  60 
other  such  that  their  face  plates  form  a  common 
panel.  Each  of  said  cathode  ray  tubes  comprises  a 
vacuum  envelope  having  a  single  face  plate,  a 
plurality  of  electron  gun  assemblies,  a  plurality  of 
deflection  units  and  a  screen  formed  on  the  inner  65 
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deflection.  A  ratio  of  distance  AL,  between  the 
deflection  plane  and  the  phosphor  screen  2,  to 
distance  Q,  between  screen  2  and  mask  10,  is 
given  as  follows: 

plurality  of  apertures  9  and  a  frame  11  for 
supporting  mask  10,  is  mounted  on  the  inner 
surface  of  skirt  3-2  of  panel  3  by  a  support 
structure  (not  shown). 

The  three  electron  gun  units  in  each  of  the 
assemblies  6-1,  ...  6-12  respectively  emit  electron 
beams  15-R,  15-G,  and  15-B  in  response  to  corre- 
sponding  video  signal  components.  Beams  15-R, 
15-G,  and  15-B  are  deflected  by  corresponding 
yokes  7-1,  ...  7-12.  Segment  regions  16-1,  ...  16-12 
of  screen  2,  which  correspond  to  assemblies  6-1, 

...  6-12,  are  scanned  with  the  respective  sets  of 
deflected  beams  15-R,  15-G,  and  15-B.  Beams  15- 
R,  15-G,  and  15-B  are  incident  on  mask  10  at 
predetermined  angles  and  are  selected  according 
to  the  incident  angles.  Beams  15-R,  15-G,  and  15- 
B  then  land  on  corresponding  phosphor  stripe 
layers  12  of  the  screen  and  cause  emission 
thereof.  Single  screen  2  is  thus  defined  as  a  set  of 
continuous  segment  regions  16-1,  ...  16-12 
respectively  corresponding  to  assemblies  6-1,  ... 
6-12.  As  shown  in  Figs.  1  and  2,  three  segment 
regions  are  aligned  in  the  vertical  direction  and 
four  segment  regions  are  aligned  in  the  horizontal 
direction  to  constitute  a  total  of  12  segment 
regions  16-1,  ...  16-12  in  a  matrix  form. 

Regions  16-1,  ...  16-12  are  continuously  formed 
to  keep  continuity  of  the  image  and  to  eliminate 
poor  image  recognition.  Portions  17-1,  ...  17-17 
are  constituted  as  overlapping  sections  of  adja- 
cent  ones  of  regions  16-1,  ...  16-12.  Even  if 
regions  16-1,  ...  16-12  partially  overlap  to  consti- 
tute  portions  17-1,  ...  17-17,  different  color  phos- 
phors  are  mixed  in  or  white  balance  is  impaired  at 
the  overlapping  portions  of  pitches  different  to 
those  of  the  adjacent  segment  regions.  In  order  to 
give  natural  continuity  to  the  phosphor  stripes  in 
the  adjacent  segment  regions,  assemblies  (5-1,  ... 
5-12  are  arranged  to  have  predetermined  inter- 
vals  therebetween,  as  follows. 

Assume  that  given  two  adjacent  ones  of 
regions  16-1,  ...  16-12  are  scanned  with  electron 
beams  from  two  corresponding  assemblies  6-1, 
...  6-12,  and  that  adjacent  portions  17-1,  ...  17-17 
are  scanned  with  electron  beams  from  the  corre- 
sponding  electron  gun  assemblies.  Each  portion 
17-1,  ...  or  17-17  of  regions  16-1,  ...  16-12  has  a 
width  of  6a.  For  example,  as  shown  in  Fig.  3, 
portion  17-1  between  adjacent  regions  16-2  and 
16-3  has  a  width  of  6o.  Width  a  corresponds  to  an 
interval  between  adjacent  red,  green  and  blue 
phosphor  stripes.  Width  3a  corresponds  to  an 
interval  between  adjacent  groups  of  the  red, 
green  and  blue  phosphor  stripes  within  one  of 
two  regions  16-2  and  16-3.  Width  6a  is  the  sum  of 
intervals  between  groups  of  the  red,  green  and 
blue  phosphor  stripes  in  two  regions  16-2  and  16- 
3.  Two  sets  of  three  beams  from  assemblies  6-2 
and  6-3  are  deflected  within  the  deflection  planes 
of  yokes  7-2  and  7-3,  as  shown  in  Fig.  3.  In 
practice,  the  electron  beams  are  gradually 
deflected  by  the  magnetic  fields  of  yokes  7-2  and 
7-3.  The  planes  of  deflection  and  distances  SG 
between  electron  beams  within  each  of  the 
deflection  planes  are  gradually  changed  during 

AL/Q=GS/(Ph+d) (1) 

where  GS  is  the  distance  between  two  points  in 
the  deflection  plane  at  which  the  center  beams 
emitted  from  the  gun  assemblies  pass  through 
the  deflection  plane,  Ph  is  the  pitch  of  the  shadow 
mask,  and  d  is  the  distance  between 
predetermined  effective  apertures  9-2  and  9-3  of 
mask  10  at  portion  17-2.  The  predetermined 
effective  apertures  (i.e.,  9-2  and  9-3)  are  defined 
by  the  predetermined  electron  means  emitted 
from  assemblies  6-2  and  6-3  passing  through  the 
predetermined  effective  apertures  and  landing  on 
phosphor  stripes  corresponding  to  the  edge  of 
portion  17-2  having  a  width  of  6a. 

The  ratio  of  distance  AL,  between  the  deflection 
planes  of  assemblies  6-2  and  6-3  and  screen  2,  to 
distance  Q,  between  screen  2  and  mask  10,  is 
expressed  as  follows: 

10 

15 

20 

25 (2) AL/Q=3SG/Ph 

where  SG  is  the  distance  between  electron  beams 
on  the  deflection  planes  defined  by  yokes  7-1  and 
7-12,  and  Ph  is  the  pitch  of  the  shadow  mask. 
Equations  (1)  and  (2)  yield  distance  GS  as  follows: 30 

GS=(AL/Q)x(Ph+d) 
=(3SG/Ph)x(Ph+d) (3) 

35 
In  the  embodiment  shown  in  Fig.  3,  each  over- 

lapping  portion  has  a  width  of  6o,  i.e.,  two  screen 
pitches.  An  overlapping  portion  width  of  n  screen 
pitches  (n=0,  1,  2,  3,  ...)  will  be  taken  into 
consideration  below.  A  ratio  of  distance  AL 
between  the  deflection  planes  of  assemblies  6-2 
and  6-3  and  the  screen  2  to  distance  Q  between 
screen  2  and  mask  10  is  given: 

40 

AL/Q=GS/[(n-1)Ph+d] (4) 45 

where  GS  is  the  distance  between  two  points  in 
the  deflection  plane  at  which  the  center  beams 
emitted  from  the  gun  assemblies  6-2  and  6-3  pass 
through  the  deflection  plane,  and  Ph  is  the  pitch 
of  the  apertures  in  mask  10  through  which  the 
electron  beams  to  land  on  portion  17-2  pass. 
When  a  width  of  portions  1  7-2  is  given  as  n  screen 
pitch  3no  according  to  equations  (2)  and  (4),  the 
distance  between  the  assemblies  is: 

50 

55 

GS=(AL/Q)[(n-1)Ph+d] 
=(3SG/Ph)[(n-1)Ph+d] (5) 

Thus,  when  assemblies  6-1,  ...  6-12  are  arranged 
to  satisfy  equation  (5),  screen  2  can  display  an 
image  of  natural  continuity. 

Fig.  4  shows  another  embodiment  of  the 
present  invention.  According  to  this  embodiment, 
overlapping  portions  17-1,  ...  17-17  are  not 

60 

65 
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formed  between  adjacent  segment  regions  16-1, 
...  16-12,  but  a  naturally  continuous  image  can 
still  be  displayed  on  screen  2.  In  this  case,  a 
screen  pitch  is  n=0.  Distance  GS  between  two 
points  in  the  deflection  plane  at  which  the  center 
beams  emitted  from  the  adjacent  electron  gun 
assemblies  pass  through  the  deflection  plane  is: 

of  the  shadow  mask,  shadow  mask  pitch  Ph  is 
uniform.  For  this  reason,  distance  d  in  the 
noneffective  shadow  mask  portion  must  be  an  m 
multiple  of  pitch  Ph.  Distance  GS  between 

5  assemblies  is  thus: 

GS=(3SG/Ph)x(Ph+mPH) 
=3(m+1)SG 

10  Distance  GS  between  two  points  in  the  deflec- 
tion  plane  at  which  the  center  beams  emitted 
from  the  electron  gun  assemblies  pass  through 
the  deflection  plane  is  an  integer  multiple  of  three 
times  distance  SG  between  the  electron  beams  on 

15  each  plane  of  deflection.  Distance  SG  is  3.5  mm.  If 
m=46,  then  GS=164.5.  Distance  AL  between  the 
deflection  plane  and  the  phosphor  screen  is  117 
mm,  and  the  shadow  mask  pitch  is  0.60  mm. 
Distance  Q  between  the  phosphor  screen  and  the 

20  shadow  mask  is  6.7  mm,  and  thus  screen  pitch  3a 
must  be  0.64  in  accordance  with  the  equation 
described  above.  As  stated  previously,  the  phos- 
phor  layer  is  of  a  stripe  type.  It  is  thus  apparent 
that  the  vertical  location  of  the  electron  gun 

25  assembly  need  not  satisfy  the  above  equation. 
Even  if  the  phosphor  screen  is  of  a  dot  type,  the 
positional  relationship  between  the  electron  gun 
assemblies  in  a  vertical  and  horizontal  directions 
should  be  satisfy  the  above  described  relation 

30  description.  In  the  above  embodiments,  each 
electron  gun  assembly  is  of  an  in-line  type. 
However,  the  electron  gun  assembly  may  be  a 
delta  type  three-gun  assembly.  Although  in  the 
aforementioned  embodiment  a  number  of  gun 

35  assemblies  have  been  explained  as  being  parallel 
in  their  axes,  this  invention  can  also  apply  to  a 
CRT  having  a  plurality  of  gun  assemblies  whose 
axes  are  not  parallel  to  each  other.  That  is,  when 
the  faceplate  has  a  given  inner  surface  curvature, 

40  the  vertical  axes  of  segment  regions  16-1  ...  16-12 
are  not  parallel  to  each  other.  Since  the  axes  of 
the  electron  gun  assemblies  are  located  in 
alignment  with  the  axes  of  the  segments,  the  axes 
of  the  electron  gun  assemblies  are  not  parallel 

45  ■  with  each  other.  Stated  in  more  detail,  with  the 
center  electron  gun  assembly  as  a  reference,  the 
axes  of  the  peripheral  gun  assemblies  are  indivi- 
dually  inclined  at  an  angle  of,  for  example,  5°  at 
max  relative  to  the  center  electron  gun  assembly. 

so  In  this  case,  therefore,  a  distance  GS  between  the 
respective  electron  gun  assemblies  is  determined 
as  a  distance  between  intersections  defined 
between  the  deflection  plane  and  the  axis  of  the 
respective  gun  assembly. 

55  According  to  the  present  invention  as  described 
above,  problems  posed  by  the  conventional 
divided-display  type  cathode  ray  tube  can  be 
solved  by  obtaining  a  single  phosphor  screen  and 
optimally  arranging  the  electron  gun  assemblies. 

60  The  image  quality  can  thereby  be  improved  to 
match  that  of  cathode  ray  tubes  of  general  type. 
The  present  invention  can  also  be  used  for  large 
cathode  ray  tubes. 

GS=(AL/Q)[d-Ph] 
=(3SG/Ph)(d-Ph) (6) 

As  shown  in  Fig.  5,  when  overlapping  portions 
17-1,  ...  17-17,  each  having  a  width  of  one  stripe 
pitch,  i.e.,  3a  between  adjacent  segment  regions 
16-1,  ...  16-12,  a  screen  pitch  is  n=1.  Distance  GS 
between  two  points  in  the  deflection  plane  at 
which  the  center  beams  emitted  from  the  adja- 
cent  electron  gun  assemblies  pass  through  the 
deflection  plane  is: 

GS=(AL/Q)d 
=(3SG/Ph)d (7) 

The  same  reference  numerals  in  Figs.  4  and  5 
denote  the  same  parts  as  in  Figs.  1  and  2. 

In  the  above  description,  three  electron  beams 
emitted  from  each  electron  gun  assembly  are 
deflected.  However,  the  above  relation  can  be 
applied  to  the  another,  electron  gun  system  in 
which  a  single  electron  beam  emitted  from  an 
electron  gun  unit  is  subjected  to  slight  deflections 
to  obtain  three  electron  beams  before  the  single 
beam  reaches  the  deflection  plane  and  the  three 
beams  are  deflected  in  the  deflection  planes,  as 
described  in  a  European  application  relating  to 
the  Takenaka  et  al,  filed  in  April,  1986  and 
assigned  to  the  same  assignee.  If  at  least  two 
electron  beams  are  deflected  in  each  deflection 
plane,  a  ratio  of  distance  AL,  between  the  deflec- 
tion  planes  of  the  electron  gun  assembly  and  the 
phosphor  screen,  to  distance  GS,  between  adja- 
cent  electron  beams  on  each  deflection  plane,  is 
given  by: 

(8) AL/Q=lxSG/Ph 

where  I  is  the  number  of  electron  beams,  and  SG 
is  the  distance  between  the  electron  beams  on 
each  plane  of  deflection.  Distance  GS  between 
two  points  in  the  deflection  plane  at  which  the 
center  beams  emitted  from  the  electron  gun 
assemblies  pass  through  the  deflection  plane  is: 

GS=(AL7Q)(n-1)Ph+d 
=(lxSG/Ph)x[(n-1)Ph+d]  (9) 

where  n  is  the  screen  pitch  number  in  the  overlap- 
ping  portion,  and  d  is  the  distance  between  the 
effective  apertures  of  the  shadow  mask. 

In  the  above  embodiments,  screen  2  has  a  size 
of  658  mm  (horizontal  direction)  493.5  mm  (verti- 
cal  direction),  and  is  divided  into,  for  example, 
twelve  square  segment  regions,  each  having  a 
side  of  164.5  mm.  Each  of  overlapping  portions 
has  a  width  of  6a.  In  order  to  improve  workability 65 
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that  said  electron  gun  assemblies  (6-1  to  6-12) 
emit  three  electron  beams  each  and  are  located  at 
positions  to  have  distance  GS  between  the  central 
axes  given  by: 

5 
GS=3SG[(n-1)Ph+d]/Ph. 

Patentanspruche 

10  1.  Farbbildrohre  mit: 
einem  Vakuumkolben  (1)  mit  einer  Frontplatte 

(3)  mit  einem  einzigen  Schirmtrager  (3-1)  und 
einem  Kragen  (3-2),  der  sich  ausgehend  von  dem 
Schirmtrager  (3-1)  erstreckt,  mit  mehreren  Trich- 

w  tern  (4-1  bis  4-12),  die  mit  der  Frontplatte  (3) 
gekoppelt  sind,  und  mit  mehreren  Halsen  (5-1  bis 
5-12),  die  sich  jeweils  ausgehend  von  den  mehr- 
eren  Trichtern  (4-1  bis  4-12)  erstrecken, 

mehreren  Elektronenstrahlerzeugeranordnun- 
20  gen  (6-1  bis  6-12),  die  jeweils  in  die  mehreren 

Halse  (5-1  bis  5-12)  aufgenommen  sind  und  zen- 
trale  Achsen  haben,  wobei  die  mehreren  Elektro- 
nenstrahlerzeugeranordnungen  (6-1  bis  6-12) 
jeweils  so  gestaltet  sind,  date  sie  mehrere  Elektro- 

25  nenstrahlen  emittieren, 
mehreren  Ablenkeinheiten  (7-1  bis  7-12),  die 

jeweils  urn  die  mehreren  Trichter  (4-1  bis  4-12) 
befestigt  sind,  wobei  jede  der  Ablenkeinheiten  (7- 
1  bis  7-12)  die  von  der  entsprechenden  Elektro- 

30  nenstrahlerzeugeranordnung  (6-1  bis  6-12)  emit- 
tierten  Elektronenstrahlen  in  einer  Ablenkebene 
ablenkt,  die  durch  jede  der  Ablenkeinheiten  (7-1 
bis  7-12)  festgelegt  ist, 

einer  Schattenmaske  (10),  die  in  den  Kolben  (1) 
35  aufgenommen  ist  und  dem  Schirmtrager  (7-1) 

gegenuberliegt  sowie  Offnungen  (9)  einer  vorbe- 
stimmten  horizontalen  Teilung  Ph  aufweist,  urn 
einen  Durchgang  der  abgelenkten  Elektronen- 
strahlen  dort  hindurch  zu  erlauben  und 

40  einem  Schirm  (2),  der  auf  einer  Innenoberf  lache 
des  Schirmtragers  (3-1)  ausgebildet  ist  und 
Leuchtstoffelemente(12)  hat,  auf  die  die  durch  die 
Offnungen  (9)  verlaufenden,  abgelenkten  Elektro- 
nenstrahlen  auftreffen  und  die  Lichtstrahlen  ver- 

45  schiedener  Farben  emittieren,  wobei  der  Schirm 
durch  eine  Vielzahl  von  kontinuierlichen  Seg- 
mentbereichen  (16-1  bis  16-12)  festgelegt  ist, 
deren  jeder  mit  den  Elektronenstrahlen  abgeta- 
stet  wird,  die  von  der  entsprechenden  Elektronen- 

50  strahlerzeugeranordnung  (6-1  bis  6-12)  emittiert 
und  durch  die  entsprechende  Ablenkeinheit  (7-1 
bis  7-12)  abgelenkt  sind, 

dadurch  gekennzeichnet,  dafc 
dalS  die  Elektronenstrahlerzeugeranordnungen 

55  (6-1  bis  6-12)  jeweils  nebeneinander  derart  ange- 
ordnet  sind,  dafS  ein  Abstand  GS  zwischen  Kreu- 
zungspunkten  zwischen  den  zentralen  Achsen  der 
Elektronenstrahlerzeugeranordnungen  (6-1  bis  6- 
12)  und  den  Ablenkebenen  besteht: 

60 
GS=m-SG[(n-1)Ph+d]/Ph 

wobei  SG  ein  Abstand  auf  der  Ablenkebene 
zwischen  den  von  jeder  der  Elektronenstrahler- 

65  zeugeranordnungen  (6-1  bis  6-12)  emittierten 

Claims 

1.  A  color  cathode  ray  tube  comprising: 
a  vacuum  envelope  (1)  including  a  panel  (3) 

having  a  single  faceplate  (3-1)  and  a  skirt  (3-2) 
extending  from  said  faceplate  (3-1),  a  plurality  of 
funnels  (4-1  to  4-12)  coupled  to  said  panel  (3),  and 
a  plurality  of  necks  (5-1  to  5-12)  respectively 
extending  from  said  plurality  of  funnels  (4-1  to  4- 
12); 

a  plurality  of  electron  gun  assemblies  (6-1  to  6- 
12)  respectively  accommodated  in  said  plurality 
of  necks  (5-1  to  5-12)  and  having  central  axes  said 
plurality  of  electron  gun  assemblies  (6-1  to  6-12) 
each  being  adapted  to  emit  a  plurality  of  electron 
beams; 

a  plurality  of  deflection  units  (7-1  to  7-12), 
respectively  mounted  around  said  plurality  of 
funnels  (4-1  to  4-12),  each  of  said  deflection  units 
(7-1  to  7-12)  deflecting  the  electron  beams  emit- 
ted  from  said  corresponding  electron  gun 
assembly  (6-1  to  6-12)  in  a  deflection  plane 
defined  by  each  of  said  deflection  units  (7-1  to  7- 
12); 

a  shadow  mask  (10)  received  in  said  envelope 
(1)  and  faced  to  said  faceplate  (3-1)  and  having 
apertures  (9)  of  predetermined  horizontal  pitch  Ph 
for  allowing  passage  of  deflected  electron  beams 
therethrough;  and 

a  screen  (2)  formed  on  an  inner  surface  of  said 
faceplate  (3-1)  and  including  phosphor  elements 
(12)  on  which  the  deflected  electron  beams  pass- 
ing  through  said  apertures  (9)  land  and  which 
emit  light  rays  of  different  colors,  said  screen 
being  defined  by  a  plurality  of  continuous  seg- 
ment  regions  (16-1  to  16-12)  each  of  which  is 
scanned  with  the  electron  beams  emitted  from 
said  corresponding  electron  gun  assembly  (6-1  to 
6-12)  and  deflected  by  said  corresponding  deflec- 
tion  unit  (7-1  to  7-12); 

characterized  in  that 
said  electron  gun  assemblies  (6-1  to  6-12)  adja- 

cent  each  other  are  so  arranged  as  to  have  a 
distance  GS  between  cross  points  between  the 
central  axes  of  the  electron  gun  assemblies  (6-1  to 
6-12)  and  the  deflection  planes: 

GS=m-SG[(n-1)Ph+d]/Ph 

where  SG  is  a  distance  on  the  deflection  plane, 
between  the  electron  beams  emitted  from  each  of 
said  electron  gun  assemblies  (6-1  to  6-12),  d  is  a 
distance  between  predetermined  effective  aper- 
tures  (9)  of  the  shadow  mask  (10)  through  which 
the  predetermined  electron  beams  pass,  the 
predetermined  electron  beams  landing  on  end- 
most  adjacent  effective  phosphor  elements  (12)  in 
each  two  adjacent  ones  of  said  segment  regions 
(16-1  to  16-12),  and  m  and  n  are  integers,  respec- 
tively. 

2.  A  tube  according  to  claim  1,  characterized  in 
that  said  adjacent  segment  regions  (16-1  to  16-12) 
have  an  overlapping  portion  (17-1  to  17-12)  there- 
between. 

3.  A  tube  according  to  claim  1,  characterized  in 
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1)  et  ayant  des  ouvertures  (9)  d'un  pas  horizontal 
predetermine  Ph  pour  permettre  le  passage  des 
faisceaux  d'electrons  devies  a  travers  ces  ouver- 
tures;  et 

5  un  ecran  (2)  forme  sur  une  surface  interieure  de 
ladite  face  avant  (3-1)  et  comprenant  des  ele- 
ments  luminophores  (12)  sur  lesquels  les  fais- 
ceaux  d'electrons  devies  viennent  se  poser  en 
passant  par  lesdites  ouvertures  (9)  et  qui  emettent 

w  des  rayons  lumineux  de  differentes  couleurs,  ledit 
ecran  etant  defini  par  une  pluralite  de  regions  ou 
secteurs  continus  (16-1  a  16-12),  chacun  d'entre 
eux  etant  balaye  par  les  faisceaux  d'electrons 
emis  depuis  le  montage  de  canons  a  electrons  (6- 

15  1a  6-12)  qui  lui  correspond  et  devies  par  I'unite  de 
deviation  (7-1  a  7-12)  qui  lui  correspond;  caracte- 
rise  en  ce  que 

lesdits  montages  de  canons  a  electrons  (6-1  a  6- 
12)  adjacents  les  uns  des  autres,  sont  disposes  de 

20  telle  sorte  qu'une  distance  GS  entre  les  points 
d'intersection  entre  les  axes  centraux  des  mon- 
tages  de  canons  a  electrons  (6  —  1  a  6  —  12)  et  les 
plans  de  deviations  est  donnee  par: 

25  GS=m-SG-[(n-1)-Ph+d]/Ph 

ou  SG  est  une  distance  dans  le  plan  de  devia- 
tion  entre  les  faisceaux  d'electrons  emis  depuis 
chacun  des  montages  de  canons  a  electrons  (6-1  a 

30  6-12),  d  est  une  distance  separant  des  ouvertures 
effectives  predeterminees  (9)  sur  le  masque  a 
trous  (10)  a  travers  lesquelles  passent  les  fais- 
ceaux  d'electrons  predetermines,  les  faisceaux 
d'electrons"  predetermines  frappant  les  elements 

35  luminophores  (12)  d'extremite  effectifs  adjacents 
dans  chaque  groupe  de  deux  secteurs  adjacents 
(16  —  1  a  16-12),  et  m  et  n  sont  des  entiers. 

2.  Un  tube  selon  la  revendication  1,  caracterise 
en  ce  que  lesdits  secteurs  adjacents  (16  —  1  a 

40  16  —  12)  ont  une  portion  de  recouvrement  (17-1  a 
17-12)  entre  eux. 

3.  Un  tube  selon  la  revendication  1,  caracterise 
en  ce  que  lesdits  montages  de  canons  a  electrons 
(6-1  a  6-12)  emettant  chacun  trois  faisceaux 

45  d'electrons  et  sont  disposes  a  des  positions  telles 
que  la  distance  GS  entre  leurs  axes  centraux  soit 
donnee  par  la  relation: 

GS=3  •  SG  •  [(n-1)  •  Ph+d]Ph. 
50 

Elektronenstrahlen  ist,  d  einen  Abstand  zwischen 
vorbestimmten  effektiven  Offnungen  (9)  der 
Schattenmaske  (10)  bedeutet,  durch  die  die  vor- 
bestimmten  Elektronenstrahlen'  verlaufen,  und 
die  vorbestimmten  Elektronenstrahlen  auf  aulSer- 
ste  benachbarte  effektive  Leuchtstoffelemente 
(12)  in  jeweils  zwei  benachbarten  Segmentberei- 
chen  (16-1  bis  16-12)  auftreffen,  und  wobei  m  und 
n  jeweils  ganzzahlig  sind. 

2.  Rohre  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daft  die  benachbarten  Segmentbereiche 
(16-1  bis  16-12)  einen  uberlappenden  Bereich  (17- 
1  bis  17-12)  dazwischen  haben. 

3.  Farbbildrohre  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  die  Elektronenstrahlerzeuge- 
ranordnungen  (6-1  bis  6-12)  jeweils  drei  Elektro- 
nenstrahlen  emittieren  und  an  Stellen  liegen, 
damit  ein  Abstand  GS  zwischen  den  zentralen 
Achsen  gegeben  ist  durch: 

GS=3SG[(n-1)Ph+D]/Ph. 

Revendications 

1.  Tube  couleur  a  rayons  cathodiques  compre- 
nant: 

une  enveloppe  sous  vide  (1)  comprenant  un 
panneau  (3)  ayant  une  seule  face  avant  (3-1)  et 
une  chemise  (3-2)  s'etendant  depuis  cette  face  (3- 
1),  une  pluralite  de  cones  (4-1  a  4-12)  relies  au 
panneau  (3),  et  une  pluralite  de  cols  (5-1  a  5-12) 
s'etendant  respectivement  de  la  pluralite  de 
cones  (4-1  a  4-12); 

une  pluralite  de  montages  de  canons  a  elec- 
trons  (6-1  a  6-12)  respectivement  ajustes  sur 
ladite  pluralite  de  cols  (5-1  a  5-12)  et  ayant  des 
axes  centraux,  chacun  de  ladite  pluralite  de  mon- 
tages  de  canons  a  electrons  (6-1  a  6-12)  etant 
constitue  de  facon  a  emettre  une  pluralite  de 
faisceaux  d'electrons; 

une  pluralite  d'unites  de  deviation  (7-1  a  7-12), 
respectivement  montees  autour  de  ladite  pluralite 
de  cones  (4-1  a  4-12),  chacune  desdites  unites  de 
deviation  (7-1  a  7-12)  deviant  les  faisceaux  d'elec- 
trons  emis  depuis  ledit  montage  de  canons  a 
electrons  correspondant  (parmi  6-1  a  6-12)  dans 
un  plan  de  deviation  defini  par  chacune  des  unites 
de  deviation  (7-1  a  7-12); 

un  masque  a  ombre  (10)  dispose  dans  ladite 
enveloppe  (1)  et  situe  devant  ladite  face  avant  (3- 

55 
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