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Description 

This  invention  relates  to  the  form  of  the  envelope 
of  a  cathode  ray  tube  and  more  particularly  to  an  en- 
velope  for  a  cathode  ray  tube  display  device  of  a  mul- 
ti-neck  structure. 

Colour  cathode  ray  tubes  for  large-sized,  high 
brightness,  high  resolution  colour  TV  receivers  for 
use  in  high  definition  TV  systems,  or  for  large-sized, 
high  resolution  graphic  display  units  for  use  in  com- 
puter  terminals,  have  requirements  differing  from 
those  for  colour  cathode  ray  tubes  applicable  to  gen- 
eral  consumer  applications.  Various  investigations 
have  been  carried  out  to  satisfy  these  requirements. 

A  high  brightness  and  a  high  resolution  shadow 
mask  colour  cathode  ray  tube  with  a  small-sized 
screen  are  at  present  commercially  available.  How- 
ever,  tubes  with  a  large-sized  screen  having  suffi- 
ciently  high  degrees  of  brightness  and  resolution 
have  not  yet  been  commercially  realised.  The  main 
reason  for  this  shortcoming  can  be  attributed  to  the 
increase  in  the  magnification  factor  of  the  electron- 
optics  of  the  electron  gun  which  would  necessarily  ac- 
company  any  extended  tube  depth  due  to  possible  in- 
creases  in  tube  dimensions.  There  is  a  reduction  in 
the  electron  beam  energy  intensity  on  the  screen  sur- 
face  as  a  result  of  any  screen  enlargement. 

In  order  to  overcome  such  a  drawback,  a  colour 
cathode  ray  tube  of  a  multi-neck  structure  with  a  high 
resolution  and  brightness  has  been  proposed  in  EP- 
A-0201865;  EP-A-0201098  and  EP-A-0226423.  A 
multi-neck  colour  cathode  ray  tube  is  illustrated  in 
Figure  1  of  the  accompanying  drawings  which  is  a 
cross-sectional  view  of  the  tube.  The  tube  1  has  an 
evacuated  envelope  2  which  includes  a  panel  3  com- 
posed  of  a  single  faceplate  4  with  a  rectangular  inner 
surface  and  a  skirt  5  extending  parallel  to  a  central 
axis  Z  around  the  periphery  of  the  faceplate  4,  a  fun- 
nel-shaped  member  6  hermetically  connected  to  the 
skirt  5  at  one  end  and  a  plurality  of  necks  7a,  7b,  7c 
and  7d.  In  each  neck  an  electron  gun  assembly  8a, 
8b,  8c  and  8d  is  provided  for  emitting  three  electron 
beams  9a,  9b,  9c  and  9d.  In  the  figure,  the  three  elec- 
tron  beams  are  illustrated  by  a  single  line  for  simpli- 
fication.  A  phosphor  screen  1  0  is  formed  on  the  inner 
surface  of  the  faceplate  4  for  reproducing  colour  im- 
age  by  excitation  by  the  electron  beams  9a,  9b,  9c 
and  9d.  Amask  11  with  a  plurality  of  apertures  allow- 
ing  passage  of  the  electron  beams  is  provided  in  the 
panel  3  and  supported  by  a  mask  frame  12  so  that 
there  is  a  predetermined  distance  between  the  phos- 
phor  screen  1  0  and  the  mask  1  1  . 

During  operation  of  the  tube,  the  electron  beams 
9a,  9b,  9c  and  9d  are  deflected  by  deflection  yokes 
13a,  13b,  13c  and  13d,  respectively,  so  as  to  scan  the 
first,  second,  third  and  fourth  regions  10a,  10b,  10C 
and  10d  of  the  phosphor  screen  10. 

As  can  be  seen  from  Figure  1  ,  the  envelope  2,  es- 

pecially  the  funnel-shaped  member  6,  has  a  complex 
configuration,  it  is  difficult  to  form  and,  consequently, 
the  envelope  2  is  not  suitable  for  mass  production.  It 
is  necessary  to  have  circular  openings  14a,  14b,  14c 

5  and  14d  for  hermetically  connecting  to  the  respective 
necks  8a,  8b,  8c  and  8d.  In  addition,  walls  15a,  15b, 
15c,  15d  and  15e,  which  define  the  respective  open- 
ings,  should  be  inclined  so  as  to  allow  the  passage  of 
the  electron  beams  from  the  electron  gun  assemblies 

10  toward  the  phosphor  screen  1  0.  Furthermore,  it  is  dif- 
ficult  to  correctly  and  hermetically  connect  the  necks 
7a,  7b,  7c  and  7d  to  the  walls  of  the  funnel-shaped 
member  6  at  the  openings  14a,  14b,  14c  and  14d  in 
order  that  the  electron  beams  correctly  land  on  the 

15  phosphor  screen. 
Furthermore,  as  the  size  of  the  envelope  2  is  in- 

creased,  it  is  necessary  to  make  the  glass  thickness 
of  the  funnel-shaped  member  6  almost  as  thick  as 
that  of  the  panel  3  in  order  to  maintain  the  strength 

20  against  atmospheric  pressure.  On  the  other  hand,  the 
necks  7a,  7b,  7c  and  7d,  which  are  hermetically  con- 
nected  to  the  funnel-shaped  member  6,  are  made  of 
glass,  the  thickness  of  which  is  normally  very  thin  at 
about  1  mm.  The  heat  distribution  from  the  funnel- 

25  shaped  member  6  to  the  necks  7a,  7b,  7c  and  7d 
changes  abruptly.  Consequently,  the  heat  strain  in 
the  multiple  heating  processes  which  are  undergone 
during  the  manufacturing  process  of  the  tube  increas- 
es  and  the  envelope  tends  to  break  at  the  connection 

30  between  the  necks  and  the  funnel.  Therefore,  the  en- 
velope  with  the  construction  described  above  is  un- 
suitable  for  mass-production. 

EP-A-0356823  falling  within  the  terms  of  Article 
54(3)EPC  is  in  the  name  of  the  same  Applicant  as  the 

35  present  application  and  it  has  an  earlier  priority  date 
than,  but  it  was  not  published  until  after,  the  priority 
date  of  the  present  application.  The  publication  dis- 
closes  a  colour  cathode  ray  tube  in  which  the  hermet- 
ically  sealed  envelope  includes  a  glass  screen  sec- 

40  tion  having  phosphor  material  on  the  inner  surface 
thereof  and  a  rear  section  including  a  metal  plate,  car- 
rying  a  plurality  of  glass  funnel-shaped  members 
each  having  a  neck  and  an  electron  gun  assembly  in 
each  neck.  The  metal  plate  is  hermetically  connected 

45  to  the  screen  section  through  a  first  annular  metal 
connecting  member  which  has  a  first  flat  portion  con- 
tacting  the  metal  plate  and  bonded  to  the  screen  sec- 
tion  and  a  second  flat  annular  portion  contacting  and 
secured  to  the  metal  plate.  Each  funnel-shaped  mem- 

50  ber  is  hermetically  connected  to  the  metal  plate, 
through  a  second  annular  metal  connecting  member. 

According  to  a  first  aspect  of  the  present  inven- 
tion,  a  display  device  having  an  evacuated  envelope 
includes  a  glass  screen  section  having  phosphor  ma- 

ss  terial  on  the  inner  surface  thereof  and  a  rear  section 
carrying  a  source  of  electrons  whereby  the  phosphor 
material  emits  visible  light  when  excited  by  a  beam  of 
electrons  from  the  source,  said  rear  section  including 
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an  apertured  metal  plate  hermetically  sealed  to  the 
periphery  of  the  glass  screen  section  by  an  annular 
metal  connecting  member  which  has  a  first  flat  annu- 
lar  portion  contacting  the  metal  plate  and  bonded  to 
the  glass  screen  section  and  a  second  flat  annular 
portion  contacting  and  secured  to  the  metal  plate, 

characterised  in  that  the  first  and  second  por- 
tions  of  the  connecting  member  are  separated  by  a 
further  annular  portion  which  includes  a  projection 
which  projects  away  from  the  plate  and  constitutes  a 
deformable  portion  capable  of  absorbing  strain 
caused  by  differential  thermal  expansion  between 
the  metal  plate  and  the  screen  section. 

According  to  a  second  aspect  of  the  present  in- 
vention,  a  cathode  ray  tube  device  having  an  evacu- 
ated  envelope  includes  a  glass  screen  section  having 
phosphor  material  on  the  inner  surface  thereof;  an 
apertured  metal  plate  hermetically  sealed  to  the  per- 
iphery  of  the  glass  screen  section  by  a  first  annular 
metal  connecting  member  which  has  a  first  flat  annu- 
lar  portion  contacting  the  metal  plate  and  bonded  to 
the  glass  screen  section  and  a  second  flat  annular 
portion  contacting  and  secured  to  the  metal  plate; 

a  plurality  of  glass  funnel-shaped  members 
each  having  a  neck  and  an  electron  gun  assembly  in 
the  neck;  each  of  said  funnel  shaped  members  being 
hermetically  connected  to  the  plate  around  an  aper- 
ture  therein  by  a  second  annular  metal  connecting 
member  which  has  a  first  flat  annular  portion  contact- 
ing  the  metal  plate  and  bonded  to  the  funnel  shaped 
member  and  a  second  flat  annular  portion  contacting 
and  secured  to  the  metal  plate, 

characterised  in  that  the  first  and  second  por- 
tions  of  the  first  connecting  member  and  optionally 
the  first  and  second  portions  of  each  second  connect- 
ing  member  are  separated  by  a  further  annular  por- 
tion  which  includes  a  projection  which  projects  away 
from  the  plate  and  constitutes  a  deformable  portion 
capable  of  absorbing  strain  caused  by  differential 
thermal  expansion  between  the  metal  plate  and  the 
screen  section  and  between  the  metal  plate  and  the 
funnel  shaped  member  respectively. 

Since  the  first  and  second  connecting  members, 
which  can  each  stabilise  strain  caused  by  difference 
between  thermal  expansion  of  the  panel  and  that  of 
the  rear  plate  and  difference  between  thermal  expan- 
sion  of  the  rear  plate  and  that  of  the  necks,  respec- 
tively,  are  used  for  connecting  the  rear  plate  and  the 
necks  through  the  funnels,  the  cathode  ray  tube  can 
be  prevented  from  destruction  when  differential  ther- 
mal  expansion  of  the  glass  panel  and  that  of  the  rear 
metal  plate  occurs  during  a  heating  process.  There- 
fore,  accidental  destruction  of  the  tubes  during  tube 
manufacturing  process  has  been  remarkably  de- 
creased. 

Furthermore,  since  the  tube  includes  the  first  and 
second  connecting  members,  the  rear  plate,  which 
bridges  the  panel  and  the  necks  made  of  glass 
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through  the  funnels,  can  be  made  of  mild  steel  which 
is  cheaper  than  a  sealing  alloy.  As  the  result,  the  price 
of  the  tube  can  be  reduced. 

In  order  that  the  invention  may  be  more  readily 
5  u  nderstood  ,  it  wi  1  1  now  be  descri  bed  ,  by  way  of  exam- 

ple  only,  with  reference  to  the  accompanying  draw- 
ings,  in  which:- 

Figure  1  is  a  cross-sectional  view  of  a  conven- 
tional  multi-neck  colour  cathode  ray  tube; 

10  Figure  2  is  a  perspective  view  of  a  colour  cathode 
ray  tube  in  accordance  with  a  preferred  embodi- 
ment  of  the  invention,  having  the  cross-section  of 
Figure  3; 
Figure  3  is  a  cross-sectional  view  of  the  colour 

15  cathode  ray  tube  shown  in  Figure  2; 
Figure  4  is  a  cross-sectional  view  of  an  enlarge- 
ment  of  first  and  second  connecting  members; 
Figure  5  is  a  cross-sectional  view  of  the  first  con- 
necting  member  during  manufacture; 

20  Figure  6  is  a  cross-sectional  view  of  the  first  con- 
necting  member  after  connection; 
Figure  7  is  a  cross-sectional  view  of  a  part  of  a 
colour  cathode  ray  tube  in  accordance  with  an- 
other  embodiment  of  the  invention; 

25  Figure  8  is  a  cross-sectional  view  of  a  part  of  a 
colour  cathode  ray  tube  in  accordance  with  an- 
other  embodiment  of  the  invention;  and 
Figure  9  is  a  cross-sectional  view  of  part  of  a  col- 
our  cathode  ray  tube  in  accordance  with  a  still 

30  further  embodiment  of  the  invention. 
In  Figures  2  and  3,  a  colour  cathode  ray  tube  20 

with  a  multi-neck  structure  includes  an  evacuated  en- 
velope  21  .  The  envelope  21  includes  a  panel  22  which 
is  composed  of  a  single  glass  faceplate  23  with  rough- 

35  ly  rectangular  shape  and  a  glass  skirt  extending  from 
the  periphery  of  the  faceplate  23  approximately  par- 
allel  to  a  centre  axis  Z  of  the  faceplate  23,  a  rear  metal 
plate  25  is  hermetically  connected  to  the  skirt  24 
through  a  first  connecting  member  26  having  the  form 

40  of  an  annular  ring  and  has  a  main  surface  approxi- 
mately  parallel  to  the  faceplate  23.  Twelve  glass  fun- 
nel-shaped  members  27a,  27b,  ...  27I,  each  of  which 
has  a  conical  shape,  are  hermetically  connected  to 
the  rear  plate  25  through  second  connecting  mem- 

45  bers  28a,  28b,  ...  28I  having  the  form  of  an  annular 
ring.  Twelve  glass  necks  29a,  29b,  ...  29I  are  hermet- 
ically  connected  to  the  respective  funnels  27a, 
27b,  ...  27I.  On  the  envelope  21,  reinforcement  plates 
30a,  30b  and  30c,  each  of  which  has  a  main  surface 

so  approximately  perpendicular  to  the  main  surface  of 
the  rear  plate  25,  are  provided  for  reinforcement  of  the 
rear  plate  25. 

The  cathode  ray  tube  20  also  includes  twelve 
electron  gun  assemblies  31a,  31b,  ...  311,  which  are 

55  received  in  the  necks  29a,  29b,  ...  291  for  emitting 
three  electron  beams.  A  phosphor  screen  on  the  in- 
side  of  plate  23  is  composed  of  a  plurality  of  three 
kinds  of  phosphor  stripes  for  emitting  respective  red, 

3 
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green  and  blue  light.  A  shadow  mask  33,  which  has  a 
plurality  of  apertures  is  positioned  a  predetermined 
distance  from  the  phosphor  screen  32  and  a  mask 
frame  34  supports  the  shadow  mask  33. 

During  operation  of  the  cathode  ray  tube  20,  the 
electron  gun  assemblies  emit  three  electron  beams  in 
response  to  picture  signals  corresponding  to  each 
colour.  The  electron  beams  scan  a  specified  area  of 
the  phosphor  screen  32.  In  the  case  of  this  embodi- 
ment,  the  phosphor  screen  32  is  divided  into  a  total  of 
twelve  specified  areas,  three  specified  areas  verti- 
cally  and  four  specified  areas  horizontally. 

Since  this  type  of  colour  picture  tube  can  be  re- 
garded  as  similar  to  the  case  of  multiple  small  colour 
picture  tubes  which  are  arranged  in  series,  the  pic- 
ture  quality,  that  is  to  say,  the  convergence  and  reso- 
lution  (spot  diameter  of  an  electron  beam  on  the 
screen),  is  the  same  as  that  in  a  small  size  colour  pic- 
ture  tube  and  is  superior  to  that  of  a  normal  size  col- 
our  picture  tube. 

The  panel  22,  which  comprises  the  faceplate  23 
and  the  skirt  24,  is  made  of  soft  glass.  The  first  con- 
necting  member  26  is  a  ring-shaped  thin  metal  plate 
of  width  30  mm,  of  which  the  outer  periphery  is  rough- 
ly  the  same  shape  as  that  of  the  outer  periphery  of  the 
skirt  24.  The  member  26  is  made  of  a  sealing  alloy 
consisting  of  50%  nickel  alloy  with  a  thickness  of  0.1 
mm.  The  member  26  also  has  an  annular  deformable 
projection  36  with  a  radius  approximately  4  mm  inside 
the  skirt  24  for  absorbing  strain  caused  by  differential 
expansion  between  the  skirt  24  and  the  rear  plate  25 
by  deformation  of  the  projection  36. 

The  rear  plate  25  with  twelve  openings  is  made 
of  mild  steel  with  a  thickness  of  2  mm  and  has  an  outer 
periphery  which  is  roughly  the  same  as  that  of  the  out- 
er  periphery  of  the  skirt  24. 

The  second  connecting  members  28a,  28b,  ... 
281  are  ring-shaped  thin  metal  plate  of  width  5  mm, 
respectively.  Each  member  is  made  of  a  sealing  alloy 
consisting  of  50%  nickel  alloy  with  a  thickness  of  0.2 
mm. 

Each  of  the  funnel-shaped  members  27a,  27b,  ... 
271  has  a  conical  shape  with  a  diagonal  length  of  the 
wider  end  opening  of  approximately  50  mm  and  is  her- 
metically  connected  to  each  neck  29a,  29b,  ...  291  of 
an  external  diameter  22.5  mm.  The  funnels  and  the 
necks  are  made  of  soft  glass. 

The  shape  of  the  openings  in  the  rear  plate  25, 
the  inner  periphery  of  the  second  connecting  mem- 
bers  and  the  inner  periphery  of  the  funnel-shaped 
members  are  roughly  the  same  so  as  to  be  hermeti- 
cally  connected  to  each  other. 

The  reinforcement  plates  30a,  30b  and  30c  fixed 
to  the  rear  plate  25  are  made  of  mild  steel  of  thickness 
2.0  mm  and  have  a  length  of  40  mm,  respectively. 

Next,  with  reference  to  Figure  4,  the  bonding 
method  for  the  panel  22,  the  rear  plate  25  and  the  fun- 
nel  27  through  the  first  and  second  connecting  mem- 

bers  26  and  28  is  explained. 
In  the  envelope  21  of  the  cathode  ray  tube  20,  frit 

sealing  is  used  for  glass-metal  seal  and  seam  welding 
is  used  for  metal-metal  seal.  Namely,  the  end  of  the 

5  skirt  24  and  a  first  flat  portion  26a  of  the  first  connect- 
ing  member  26  are  hermetically  connected  to  each 
other  by  a  frit  glass  layer  40.  Also,  the  end  of  the  fun- 
nel  27h  and  one  surface  of  the  second  connecting 
member  28h  are  hermetically  connected  to  each 

10  other  by  a  frit  glass  layer  41  .  The  bonding  by  the  frit 
glass  layer  is  completed  by  heating  at  a  temperature 
of  about  450°C  for  one  hour.  For  increasing  the  bond- 
ing  strength  of  the  bond  between  the  frit  glass  layers 
40  and  41  and  the  first  and  second  connecting  mem- 

15  bers  26  and  28h,  respectively,  oxide  layers  are 
formed  on  the  surface  portions  of  the  first  and  second 
members  26  and  28h  to  which  the  frit  glass  layers  40 
and  41  are  bonded. 

After  bonding  as  mentioned  above,  since  thermal 
20  expansion  coefficient  of  the  first  and  second  connect- 

ing  member  26  and  28h  are  99.0  x  10-7/°C  and  that 
of  the  panel  22  and  funnel  27h  are  100  x  10-7/°C,  re- 
sidual  strain  is  negligibly  small. 

The  second  member  28h  and  a  second  flat  por- 
25  tion  26b  of  the  first  connecting  member  26  which  is 

substantially  coplanar  with  the  portion  26a  are  bond- 
ed  to  the  rear  plate  25  by  seam  welding.  For  the  weld- 
ing,  it  is  preferable  to  space  the  positions  where  weld- 
ing  is  carried  out  as  far  as  possible  from  the  bonding 

30  position  where  the  frit  sealing  is  carried  out  in  order 
to  prevent  peeling  of  the  frit  glass  layer  due  to  thermal 
deformation  caused  by  the  heat  during  the  welding. 

Although  resistance  welding  is  used  for  the  weld- 
ing  of  the  rear  plate  25  to  the  first  and  second  con- 

35  necting  members  26  and  28h  in  this  embodiment,  any 
welding  can  be  applicable,  such  as  plasma  welding, 
laser  welding,  ultrasonic  welding. 

The  first  connecting  member  26  has  a  third  flat 
portion  26c  which  is  substantially  coplanar  with  the 

40  first  and  second  flat  portions  and  which  isolates  the 
projection  36  from  the  first  flat  portion  26a.  The  third 
flat  portion  26c  is  difficult  to  deform  by  strain  caused 
by  differential  thermal  expansion  between  the  rear 
plate  25  and  the  panel  21,  as  compared  with  the  de- 

45  formability  of  the  projection  36. 
If  the  thermal  expansion  coefficient  of  all  parts  of 

the  envelope  of  the  tube  is  the  same  and  the  thermal 
capacity  of  the  parts  are  also  equal,  no  strain  would 
remain  in  any  part  after  connection  and,  thus,  there 

so  would  be  spontaneous  breakage. 
In  the  case  of  bonding  the  glass  member  to  the 

metal  member,  the  strength  of  glass  to  resist  the 
strain  due  to  bonding  is  weaker  than  that  of  metal,  in 
particular,  tensile  strength  of  glass  is  very  weak.  On 

55  the  other  hand,  since  the  strength  of  the  metal  to  re- 
sist  the  strain  is  much  stronger  than  that  of  the  glass, 
the  metal  member  is  hardly  broken  under  the  strain. 

It  can  be  considered  that  there  are  two  main 

4 
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causes  of  the  breakage  of  the  glass  member  due  to 
the  bonding.  One  cause  is  a  difference  between  ther- 
mal  expansion  coefficient  of  glass  and  that  of  the  met- 
al.  Another  cause  is  a  difference  between  thermal  ex- 
pansion  amount  (or  thermal  contraction  amount)  of  5 
the  glass  member  and  that  of  the  metal  member.  In 
other  words,  latter  cause  depends  on  difference  of 
thermal  capacity  of  the  members.  The  breakage  due 
to  the  former  does  not  depend  on  the  size  of  the  mem- 
ber.  On  the  other  hand,  the  breakage  due  to  the  latter  10 
is  determined  by  the  sizes  of  the  members,  the  ratio 
of  material  with  different  thermal  expansions  included 
in  the  whole  of  the  tube.  In  general,  the  larger  the  tube 
size,  the  greater  the  influence. 

In  the  embodiment,  the  first  connecting  member  15 
26  mentioned  above  can  stabilise  such  strain  caused 
by  difference  of  thermal  expansion  amount  by  defor- 
mation  of  the  projection  36.  This  mechanism  is  ex- 
plained,  in  detail,  with  reference  to  Figures  5  and  6. 
As  shown  in  Figure  5  showing  the  condition  of  bond-  20 
ing  by  frit  sealing,  the  projection  36  is  not  deformed 
when  the  first  connecting  member26,  which  has  been 
previously  welded  to  the  rear  plate  25  at  the  point  S, 
is  bonded  to  the  end  of  the  skirt  24  by  frit  glass,  since 
the  frit  glass  is  melted  at  high  temperature.  As  shown  25 
in  Figure  6,  when  these  members  have  reached  nor- 
mal  temperature,  since  thermal  expansion  amount  of 
the  rear  plate  25  is  greater  than  that  of  the  panel  22, 
the  rear  plate  25  thermally  contracts  inwards  (in  the 
direction  of  arrow).  30 

As  the  thermal  contraction,  the  projection  36  is 
deformed,  as  shown  in  Figure  6,  and  absorbs  the  dif- 
ference  in  thermal  expansion  of  the  panel  22  and  the 
rear  plate  25.  When  the  projection  36  is  deformed,  the 
third  flat  portion  26c  which  isolates  the  projection  36  35 
from  the  frit  sealing  portion  is  hardly  deformed.  The 
strain  due  to  the  thermal  contraction  is  not  transfer- 
red  to  the  frit  sealing  portion.  In  consequence,  the 
breakage  of  the  panel  by  the  thermal  contraction  of 
the  rear  plate  25  can  be  prevented.  40 

As  shown  in  Figure  6,  the  skirt  24  is  not  directly 
sealed  to  the  rear  plate  25.  However,  since  the  skirt 
24  is  pressed  against  the  rear  plate  25  due  to  atmos- 
pheric  pressure,  the  position  of  the  skirt  end  is  hard 
to  shift  on  the  rear  plate  25.  45 

In  the  embodiment  mentioned  above,  the  projec- 
tion  36,  which  absorbs  the  strain  caused  by  the  dif- 
ference  in  thermal  expansion,  is  only  provided  on  the 
first  connecting  member  26,  but  the  second  connect- 
ing  member  28,  which  is  a  ring-shaped  plate,  has  no  50 
projection.  Since  the  bonding  surface  of  the  funnel  27 
and  the  second  connecting  member  28  is  small,  and 
the  difference  in  thermal  expansion  is  also  small,  the 
strain,  which  breaks  the  funnel  27,  does  not  occur. 

When  the  second  connecting  member  is  required  55 
to  have  a  deformable  projection  due  to  increased 
bonding  surface,  the  same  effect  can  be  obtained 
when  the  projection  is  provided  in  this  member  as 

well. 
In  this  embodiment,  the  cross-sectional  shape  of 

the  projection  36  was  formed  in  a  semi-circular 
shape.  However,  the  projection  36  can  be  formed  in 
any  shape  capable  of  expanding  and  contracting  in 
order  to  absorb  the  strain  caused  by  difference  in 
thermal  expansion  amount  by  deformation.  For  ex- 
ample,  it  can  be  formed  in  an  oval  or  triangular  shape. 

The  connecting  member  may  have  one  or  more 
projections.  Also,  the  connecting  member  may  be 
made  of  a  sealing  alloy  of  52%  nickel  -  6%  chromium 
alloy. 

It  is  preferable  for  the  projection  with  a  semi- 
circular  shape  that  the  radius  of  the  projection  ranges 
from  about  3  mm  to  5  mm  in  the  case  of  this  embodi- 
ment.  If  it  exceeds  5  mm,  the  projection  will  be  crash- 
ed  due  to  atmospheric  pressure.  The  suitable  size  of 
the  projection  will  be  varied  in  accordance  with  the  si- 
zes  of  the  tube  and  the  connecting  member. 

It  is  also  preferable  for  the  projection  that  the  pro- 
jection  is  smoothly  connected  to  both  flat  portions  of 
the  connecting  member. 

Although,  in  this  embodiment,  the  member  with  a 
cross-sectional  shape  of  "L"  letter  is  used  as  the  re- 
inforcement  plates  30a,  30b  and  30c  which  are  weld- 
ed  to  the  rear  plate  25  by  spot  resistance  welding,  a 
flat-shaped  member  can  be  used  as  the  reinforce- 
ment  plates  30a,  30b  and  30c  when  the  plates  30a, 
30b  and  30c  are  welded  by  arc  welding  or  plasma 
welding. 

Also,  regarding  the  positioning  and  number  of  the 
reinforcement  plates,  it  is  effective  to  provide  the  re- 
quired  number  of  the  plates  where  the  deformation  of 
the  rear  plate  due  to  atmospheric  pressure  is  great. 

Further,  in  the  cathode  ray  tube  shown  in  Figures 
2  and  3,  a  thin  metal  plate,  which  is  reinforced  against 
atmospheric  pressure  by  the  reinforcement  plates 
30a,  30b  and  30c,  is  used  for  the  rear  plate  25  to  re- 
duce  weight  of  the  envelope.  However,  the  reinforce- 
ment  plates  can  be  omitted  if  the  rear  plate  has  a  suf- 
ficient  thickness.  For  example,  when  the  rear  plate 
with  a  thickness  of  8  mm  is  used,  the  reinforcement 
plate  can  be  omitted  since  the  deformation  of  the  rear 
plate  is  extremely  small. 

Another  embodiment  is  explained  with  reference 
to  Figure  7.  An  envelope  50  of  the  cathode  ray  tube 
shown  in  Figure  7  has  a  first  connecting  member  51  . 
The  same  as  the  first  connecting  member  previously 
explained,  the  connecting  member  51  has  a  projec- 
tion  53  surrounding  the  skirt  54  of  the  panel  52  and  a 
solid  portion  51a  which  is  harder  to  be  deformed  than 
the  projection  53  due  to  the  strain  caused  by  the  dif- 
ference  betwen  thermal  expansion  amount  of  the 
panel  52  and  that  of  the  rear  plate  56.  Also,  the  con- 
necting  member  51  is  bonded  to  the  end  of  the  skirt 
54  by  a  frit  glass  layer  55  at  one  end  and  is  welded  to 
the  rear  plate  56  at  point  S.  Thus,  the  panel  52  of  glass 
is  hermetically  connected  to  the  rear  plate  56  of  metal 
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through  the  first  connecting  member  51.  The  con- 
necting  member  51  can  absorb  the  strain  caused  by 
the  difference  in  thermal  expansion  amount  of  the 
panel  52  and  the  rear  plate  56  by  deformation  of  the 
projection  53. 

Since  the  first  and  second  connecting  members 
are  part  of  the  envelope,  it  is  desirable  for  preventing 
the  connecting  members  from  getting  rusty.  Namely, 
as  shown  in  Figure  8,  the  first  connecting  member  60 
is  covered  with  a  layer  61  of  potting  material  filling  the 
space  between  the  wall  of  the  skirt  62  of  the  panel  63 
and  a  flange  portion  64  of  the  rear  plate  65  extending 
parallel  to  the  wall  of  the  skirt  62.  Of  course,  the  con- 
necting  member  60  has  the  projection  66  for  absorb- 
ing  the  strain  caused  by  the  difference  in  thermal  ex- 
pansion  amount  of  the  panel  63  and  the  rear  plate  65. 
Also,  the  connecting  member  60  is  bonded  to  the  pan- 
el  63  by  the  frit  glass  layer  66  and  is  welded  to  the  rear 
plate  65  at  line  of  S. 

Also,  if  the  first  connecting  member  70  and  the 
projection  70Ais  provided,  mainly  inside  the  panel  71  , 
as  shown  in  Figure  9,  a  layer  72  of  potting  material 
can  be  provided  so  as  to  cover  a  space  between  the 
skirt  73  and  the  rear  plate  74.  The  connecting  member 
70  is  isolated  from  atmosphere  by  the  layer  72  and  is 
prevented  from  getting  rusty. 

For  potting  material,  any  material,  which  is  nor- 
mally  used  for  potting,  such  as  liquid  resin  and  sili- 
cone  rubber,  may  be  used. 

The  envelope  of  the  colour  cathode  ray  tube  ac- 
cording  to  the  embodiment  is  applicable  for  an  envel- 
ope  of  monochromo  cathode  ray  tube. 

This  invention  may  be  applied  to  the  display  de- 
vice  in  which  the  images  are  reproduced  due  to  elec- 
tron  beam  excitation  of  a  phosphor  screen  composed 
of  phosphor  material. 

Claims 

1.  A  display  device  having  an  evacuated  envelope 
(21)  including  a  glass  screen  section  (22)  having 
phosphor  material  on  the  inner  surface  thereof 
and  a  rear  section  (25,27,29)  carrying  a  source  of 
electrons  (31)  whereby  the  phosphor  material 
emits  visible  light  when  excited  by  a  beam  of  elec- 
trons  from  the  source,  said  rear  section  including 
an  apertured  metal  plate  (25,56,65,74)  hermeti- 
cally  sealed  to  the  periphery  of  the  glass  screen 
section  (22)  by  an  annular  metal  connecting 
member  (26,51,  60,70)  which  has  a  first  flat  annu- 
lar  portion  (26a)  contacting  the  metal  plate  and 
bonded  to  the  glass  screen  section  and  a  second 
flat  annular  portion  (26b)  contacting  and  secured 
to  the  metal  plate, 

wherein  the  first  (26a)  and  second  (26b) 
portions  of  the  connecting  member  are  separated 
by  a  further  annular  portion  which  includes  a  pro- 

jection  (36,53,66,70A)  which  projects  away  from 
the  plate  and  constitutes  a  deformable  portion 
capable  of  absorbing  strain  caused  by  differen- 
tial  thermal  expansion  between  the  metal  plate 

5  and  the  screen  section. 

2.  A  cathode  ray  tube  device  having  an  evacuated 
envelope  (21)  including  a  glass  screen  section 
(22)  having  phosphor  material  on  the  inner  sur- 

10  face  thereof;  an  apertured  metal  plate  (25,  56,  65, 
74)  hermetically  sealed  to  the  periphery  of  the 
glass  screen  section  (22)  by  a  first  annular  metal 
connecting  member  (26,  51,  60,  70)  which  has  a 
first  flat  annular  portion  (26a)  contacting  the  met- 

is  al  plate  and  bonded  to  the  glass  screen  section 
and  a  second  flat  annular  portion  (26b)  contact- 
ing  and  secured  to  the  metal  plate; 

a  plurality  of  glass  funnel-shaped  mem- 
bers  (27)  each  having  a  neck  and  an  electron  gun 

20  assembly  (31)  in  the  neck;  each  of  said  funnel 
shaped  members  being  hermetically  connected 
to  the  plate  around  an  aperture  therein  by  a  sec- 
ond  annular  metal  connecting  member  (28)  which 
has  a  first  flat  annular  portion  contacting  the  met- 

25  al  plate  and  bonded  to  the  funnel  shaped  member 
(27)  and  a  second  flat  annular  portion  contacting 
and  secured  to  the  metal  plate  (25,  56,  65,  74) 

wherein  the  first  (26a)  and  second  (26b) 
portions  of  the  first  connecting  member  (26,  51, 

30  60,  70)  and  optionally  the  first  and  second  por- 
tions  of  each  second  connecting  member  (28)  are 
separated  by  a  further  annular  portion  which  in- 
cludes  a  projection  (36,  53,  66,  70A)  which  pro- 
jects  away  from  the  plate  and  constitutes  a  de- 

35  formable  portion  capable  of  absorbing  strain 
caused  by  differential  thermal  expansion  be- 
tween  the  metal  plate  and  the  screen  section  and 
between  the  metal  plate  and  the  funnel  shaped 
member  respectively. 

40 
3.  Adevice  as  claimed  in  claim  1  or2,  characterised 

in  that  the  projection  on  the  or  each  connecting 
member  is  separated  from  the  first  flat  portion  of 
the  connecting  member  by  a  further  flat  annular 

45  portion  (26c,  51a)  which  is  less  deformable  than 
the  projection. 

4.  Adevice  as  claimed  in  any  preceding  claim  char- 
acterised  in  that  the  periphery  of  the  glass  screen 

so  section  (22)  is  separated  from  the  metal  plate  (25, 
56,  65,  74)  by  a  distance  which  is  less  than  the 
distance  by  which  the  projection  (36,  53,  66,  70A) 
projects  from  the  metal  plate. 

55  5.  Adevice  as  claimed  in  any  preceding  claim,  char- 
acterised  in  that  the  projection  on  the  connecting 
member  between  the  screen  and  the  plate  is  in- 
side  the  envelope. 

6 
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6.  A  device  as  claimed  in  claim  1  ,  2,  3  or  ^charac- 
terised  in  that  the  projection  on  the  connecting 
member  between  the  screen  and  the  plate  is  out- 
side  the  envelope. 

7.  A  device  as  claimed  in  claim  6,  characterised  in 
that  the  projection  is  protected  from  the  atmos- 
phere. 

8.  Adevice  as  claimed  in  any  preceding  claim,  char- 
acterised  in  that  the  cross-sectional  shape  of  the 
or  each  projection  is  semi-circular. 

9.  Adevice  as  claimed  in  any  preceding  claim,  char- 
acterised  in  that  the  or  each  connecting  member 
is  connected  to  the  glass  part  by  a  layer  of  glass 
frit. 

Patentanspruche 

1.  Sichtanzeigevorrichtung  mit  einer  evakuierten 
Hulle  (21),  die  einen  Glasbildschirmabschnitt 
(22)  mit  einem  phosphoreszierenden  Stoff  auf 
dessen  Innenflache  und  einen  Ruckseitenab- 
schnitt  (25,  27,  29)  aufweist,  dereine  Elektronen- 
quelle  (31)  tragt,  wobei  der  phosphoreszierende 
Stoff  sichtbares  Licht  emittiert,  wenn  erdurch  ei- 
nen  Elektronenstrahl  von  der  Quelle  angeregt 
wird,  wobei  der  Ruckseitenabschnitt  eine  mit  6ff- 
nungen  versehene  Metallplatte  (25,  56,  65,  74) 
enthalt,  die  gegen  den  Umfangsrand  des  Glas- 
bildschirmabschnittes  (22)  durch  ein  ringformi- 
ges  Metallverbindungsteil  (26,  51,  60,  70)  herme- 
tisch  abgedichtet  ist,  welches  einen  ersten  ebe- 
nen,  ringformigen  Bereich  (26a),  der  an  der  Me- 
tallplatte  anliegt  und  mit  dem  Glasbildschirmab- 
schnitt  verbunden  ist,  und  einen  zweiten  ebenen, 
ringformigen  Bereich  (26b)  aufweist,  der  an  der 
Metallplatte  anliegt  und  an  dieser  befestigt  ist, 
wobei  der  erste  (26a)  und  der  zweite  (26b)  Be- 
reich  des  Verbindungsteils  durch  einen  weiteren 
ringformigen  Bereich  getrennt  sind,  der  einen 
Vorsprung  (36,  53,  66,  70A)  hat,  der  von  der  Plat- 
te  vorsteht  und  einen  verformbaren  Bereich  bil- 
det,  der  in  der  Lage  ist,  Spannungen  zu  absorbie- 
ren,  die  durch  eine  unterschiedliche  Warmeaus- 
dehnung  zwischen  der  Metallplatte  und  dem  Bild- 
schirmabschnitt  entstehen. 

2.  Kathodenstrahlrohrenvorrichtung,  die  eine  eva- 
kuierte  Hulle  (21)  enthalt,  mit  einem  Glasbild- 
schirmabschnitt  (22),  der  auf  seiner  Innenflache 
einen  phosphoreszierenden  Stoff  hat;  einer  mit 
Offnungen  versehenen  Metallplatte  (25,  56,  65, 
74),  die  gegen  den  Umfangsrand  des  Glasbild- 
schirmabschnittes  (22)  durch  ein  erstes  ringfor- 
miges  Metallverbindungsteil  (26,  51,  60,  70)  her- 

metisch  abgedichtet  ist,  welches  einen  ersten 
ebenen,  ringformigen  Bereich  (26a),  der  an  der 
Metallplatte  anliegt  und  mit  dem  Glasbildschirm- 
abschnitt  verbunden  ist,  und  einen  zweiten  ebe- 

5  nen,  ringformigen  Bereich  (26b)  aufweist,  der  an 
der  Metallplatte  anliegt  und  an  dieser  befestigt 
ist; 
einer  Anzahl  von  trichterformigen  Glasbauteilen 
(27),  die  jeweils  einen  Hals  und  eine  im  Hals  an- 

10  geordnete  Elektronenkanonenanordnung  (31) 
haben;  wobei  jedes  der  trichterformigen  Bauteile 
mit  der  Platte  urn  eine  darin  ausgebildete  6ff- 
nung  herum  durch  ein  zweites  ringformiges  Me- 
tallverbindungsteil  (28)  hermetisch  verbunden 

15  ist,  welches  einen  ersten  ebenen,  ringformigen 
Bereich,  der  an  der  Metallplatte  anliegt  und  mit 
dem  trichterformigen  Bauteil  (27)  verbunden  ist, 
und  einen  zweiten  ebenen,  ringformigen  Bereich 
aufweist,  der  an  der  Metallplatte  (25,  56,  65,  74) 

20  anliegt  und  an  dieser  befestigt  ist; 
wobei  der  erste  (26a)  und  der  zweite  (26b)  Be- 
reich  des  ersten  Verbindungsteils  (26,  51  ,  60,  70) 
und  wahlweise  der  erste  und  der  zweite  Bereich 
jedes  zweiten  Verbindungsteils  (28)  durch  einen 

25  weiteren  ringformigen  Bereich  getrennt  sind,  der 
einen  Vorsprung  (36,  53,  66,  70A)  hat,  der  von 
der  Platte  vorsteht  und  einen  verformbaren  Be- 
reich  bildet,  der  in  der  Lage  ist,  Spannungen  zu 
absorbieren,  die  durch  eine  unterschiedliche 

30  Warmeausdehnung  zwischen  der  Metallplatte 
und  dem  Bildschirmabschnitt  bzw.  zwischen  der 
Metallplatte  und  dem  trichterformigen  Bauteil 
entstehen. 

35  3.  Vorrichtung  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  daft  der  Vorsprung  an  dem 
oder  an  jedem  Verbindungsteil  vom  ersten  ebe- 
nen  Bereich  des  Verbindungsteils  durch  einen 
weiteren  ebenen,  ringformigen  Bereich  (26c, 

40  51a)  getrennt  ist,  der  weniger  verformbar  ist  als 
der  Vorsprung. 

4.  Vorrichtung  nach  einem  der  vorhergehenden  An- 
spruche,  dadurch  gekennzeichnet,  daft  der 

45  Umfangsrand  des  Glasbildschirmabschnitt.es 
(22)  von  der  Metallplatte  (25,  56,  65,  74)  mit  einer 
Distanz  beabstandet  ist,  die  kleiner  ist  als  die  Di- 
stanz,  mitderderVorsprung  (36,  53,  66,  70A)  von 
der  Metallplatte  vorsteht. 

50 
5.  Vorrichtung  nach  einem  der  vorhergehenden  An- 

spruche,  dadurch  gekennzeichnet,  daft  sich  der 
Vorsprung  am  zwischen  dem  Bildschirm  und  der 
Platte  gelegenen  Verbindungsteil  innerhalb  der 

55  Hulle  befindet. 

6.  Vorrichtung  nach  Anspruch  1  ,  2,  3  oder  4,  da- 
durch  gekennzeichnet,  daft  sich  der  Vorsprung 
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am  zwischen  dem  Bildschirm  und  der  Platte  ge- 
legenen  Verbindungsteil  aulierhalb  der  Hulle  be- 
findet. 

7.  Vorrichtung  nach  Anspruch  6,  dadurch  gekenn- 
zeichnet,  dali  der  Vorsprung  gegen  die  Atmo- 
sphere  geschutzt  ist. 

8.  Vorrichtung  nach  einem  der  vorhergehenden  An- 
spruche,  dadurch  gekennzeichnet,  daft  die 
Querschnittsform  des  oder  jedes  Vorsprungs 
halbkreisformig  ist. 

9.  Vorrichtung  nach  einem  der  vorhergehenden  An- 
spruche,  dadurch  gekennzeichnet,  daft  das 
oder  jedes  Verbindungsteil  durch  eine  Schicht 
aus  Glasurmasse  mit  dem  Glasteil  verbunden  ist. 

Revendications 

1  .  Dispositif  d'aff  ichage  ayant  une  enveloppe  sous 
vide  (21)  comprenant  une  section  ecran  en  verre 
(22)  ayant  du  phosphore  depose  sur  sa  face  in- 
terieure  et  une  section  arriere  (25,  27,  29)  qui 
supporte  une  source  d'electrons  (31)  qui  permet 
au  phosphore  d'emettre  de  la  lumiere  visible 
sous  excitation  fournie  par  des  faisceaux  d'elec- 
trons  generes  par  la  source,  cette  section  arriere 
comprenant  une  plaque  metallique  (25,  56,  65, 
74)  soudee  hermetiquement  a  la  peripheric  de  la 
section  ecran  en  verre  (22)  par  un  element  me- 
tallique  annulaire  de  raccordement  (26,  51,  60, 
70)  qui  comporte  une  premiere  portion  annulaire 
plate  (26a)  en  contact  avec  la  plaque  metallique 
et  soudee  a  la  section  ecran  en  verre  et  une  se- 
conde  portion  annulaire  plate  (26b)  en  contact 
avec  la  plaque  metallique  sur  laquelle  cette  se- 
conde  portion  annulaire  est  fixee,  dans  lequel 
dispositif  la  premiere  portion  (26a)  et  la  seconde 
portion  (26b)  de  I'element  de  raccordement  sont 
separees  par  une  portion  annulaire  supplemen- 
taire  qui  comporte  une  projection  ondulee  (36, 
53,  66,  70A)  qui  se  projette  en  s'ecartant  de  la 
plaque  et  constitue  une  portion  deformable  capa- 
ble  d'absorber  la  tension  causee  par  la  dilatation 
thermique  differentielle  entre  la  plaque  metalli- 
que  et  la  section  ecran. 

2.  Dispositif  a  tube  a  rayons  cathodiques  ayant  une 
enveloppe  sous  vide  (21)  comprenant  une  sec- 
tion  ecran  de  verre  (22)  ayant  du  phosphore  sur 
sa  face  interieure;  une  plaque  metallique  a  ouver- 
tures  (25,  56,  65,  74)  soudee  hermetiquement  a 
la  peripheric  de  la  section  ecran  en  verre  (22)  par 
un  premier  element  de  raccordement  annulaire 
metallique  (26,  51  ,  60,  70)  qui  a  une  premiere  por- 
tion  annulaire  plate  (26a)  en  contact  avec  la  pla- 

que  metallique  et  soudee  a  la  section  ecran  en 
verre  et  une  seconde  portion  annulaire  (26b)  en 
contact  avec  la  plaque  metallique  et  sur  laquelle 
elle  est  fixee;  une  pluralite  d'elements  en  forme 

5  d'entonnoir  (27)  ayant  tous  un  col  et  un  ensemble 
de  canon  a  electrons  (31)  a  I'interieurdu  col;  cha- 
cun  de  ces  elements  en  forme  d'entonnoir  etant 
hermetiquement  raccorde  a  la  plaque  autour 
d'une  ouverture  dans  cette  plaque  par  un  second 

10  element  de  raccordement  annulaire  en  metal  (28) 
qui  comporte  une  premiere  portion  annulaire  pla- 
te  en  contact  avec  la  plaque  metallique  et  soudee 
a  I'element  en  forme  d'entonnoir  (27)  et  une  se- 
conde  portion  annulaire  plate  en  contact  avec  la 

15  plaque  metallique  sur  laquelle  elle  est  fixee  (25, 
56,  65,  74); 

dans  lequel  dispositif,  la  premiere  portion 
(26a)  et  la  seconde  portion  (26b)  du  premier  ele- 
ment  de  raccordement  (26,  51,  60,  70)  et  de  ma- 

20  niere  optionnelle  la  premiere  portion  et  la  secon- 
de  portion  de  chaque  second  element  de  raccor- 
dement  (28)  sont  separees  par  une  portion  annu- 
laire  supplemental  qui  comporte  une  projection 
ondulee  (36,  53,  66,  70A)  qui  se  projette  en 

25  s'ecartant  de  la  plaque  et  constitue  une  portion 
deformable  capable  d'absorber  la  tension  causee 
par  la  dilatation  thermique  differentielle  entre  la 
plaque  metallique  et  la  section  ecran  et  entre  la 
plaque  metallique  et  I'element  en  forme  d'enton- 

30  noir  respectivement. 

3.  Dispositif  selon  la  revendication  1  ou  la  revendi- 
cation  2,  caracterise  par  le  fait  que  la  projection 
ondulee  sur  I'element  de  raccordement  ou  sur 

35  chaque  element  de  raccordement  est  separee  de 
la  premiere  portion  plate  de  I'element  de  raccor- 
dement  par  une  autre  portion  annulaire  plate 
(26c,  51a)  qui  est  moins  deformable  que  la  pro- 
jection  ondulee. 

40 
4.  Dispositif  selon  I'une  quelconque  des  revendica- 

tions  qui  precedent  caracterise  par  le  fait  que  la 
peripheric  de  la  section  ecran  en  verre  (22)  est 
separee  de  la  plaque  metallique  (25,  56,  65,  74) 

45  par  une  distance  qui  est  inferieure  a  la  distance 
par  laquelle  la  projection  ondulee  (36,  53,  66, 
70A)  se  projette  de  la  plaque  metallique. 

5.  Dispositif  selon  I'une  quelconque  des  revendica- 
50  tions  precedentes,  caracterise  par  le  fait  que  la 

projection  ondulee  sur  I'element  de  raccorde- 
ment  entre  I'ecran  et  la  plaque  est  a  I'interieur  de 
I'enveloppe. 

55  6.  Dispositif  selon  la  revendication  1,  2,  3  ou  4,  ca- 
racterise  par  le  fait  que  la  projection  ondulee  sur 
I'element  de  raccordement  entre  I'ecran  et  la  pla- 
que  est  a  I'exterieur  de  I'enveloppe. 

8 
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7.  Dispositif  selon  la  revendication  6,  caracterise 
par  le  fait  que  la  projection  ondulee  est  protegee 
de  la  pression  atmospherique. 

8.  Dispositif  selon  I'une  quelconque  des  revendica-  5 
tions  precedentes,  caracterise  par  le  fait  que  la 
section  transversale  de  la  projection  ondulee  ou 
de  chaque  saillie  est  semi-circulaire. 

9.  Dispositif  selon  I'une  quelconque  des  revendica-  10 
tions  ci-dessus,  caracterise  par  le  fait  que  I'ele- 
ment  de  raccordement  ou  chacun  des  elements 
de  raccordement  est  raccorde  a  la  partie  en  verre 
par  une  couche  de  verre  fritte. 
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