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Description 

This  invention  generally  relates  to  color  cath- 
ode  ray  picture  tubes  and,  specifically,  to  a  novel 
front  assembly  for  color  tubes  that  have  a  tension 
foil  shadow  mask.  The  invention  also  relates  to  a 
process  of  securing  a  support  structure  to  a  glass 
faceplate  for  use  in  the  manufacture  of  such  tubes. 
The  invention  is  useful  in  color  tubes  of  various 
types  including  those  used  in  home  entertainment 
television  receivers,  and  those  used  in  medium- 
resolution  and  high-resolution  tubes  intended  for 
color  monitors. 

The  use  of  the  tension  foil  mask  and  a  flat 
faceplate  provides  many  advantages  and  benefits 
in  comparison  with  the  conventional  curved  or 
domed  shadow  mask.  Chief  among  these  is  a 
greater  power-handling  capability  which  makes 
possible  as  much  as  a  three-fold  increase  in  bright- 
ness.  The  conventional  curved  shadow  mask, 
which  is  not  under  tension,  tends  to  "dome"  in 
high-brightness  picture  areas  where  the  intensity  of 
electron  bombardment  is  greatest.  Color  impurities 
result  as  the  mask  moves  closer  to  the  faceplate. 
Being  under  high  tension,  the  tension  foil  mask 
does  not  dome  or  otherwise  move  in  relation  to  the 
faceplate.  Therefore,  it  has  greater  brightness  po- 
tential  while  maintaining  color  purity. 

The  tension  foil  shadow  mask  is  a  part  of  the 
cathode  ray  tube  front  assembly,  and  is  located  in 
close  adjacency  to  the  faceplate.  The  front  assem- 
bly  comprises  the  faceplate  with  its  deposits  of 
light-emitting  phosphors,  a  shadow  mask,  and  sup- 
port  means  for  the  mask.  As  used  herein,  the  term 
"shadow  mask"  means  an  apertured  metallic  foil 
which  may  have  a  thickness,  by  way  of  example,  of 
about  one  mil  or  less.  The  mask  must  be  sup- 
ported  in  high  tension  a  predetermined  distance 
from  the  inner  surface  of  the  cathode  ray  tube 
faceplate.  This  distance  is  known  as  the  "Q-dis- 
tance."  The  high  tension  may  be  in  the  range  of  20 
to  40  kpsi  (1406  kolograms/sq.cm  to  2812 
kilograms/sq.cm).  As  is  well  known  in  the  art,  the 
shadow  mask  acts  as  a  color-selection  electrode, 
or  parallax  barrier,  which  ensures  that  each  of  the 
three  color-beams  lands  only  on  its  assigned  phos- 
phor  deposits. 

The  requirements  for  the  support  means  for  the 
shadow  mask  are  stringent.  As  has  been  noted,  the 
shadow  mask  must  be  mounted  under  high  ten- 
sion.  The  mask  support  means  must  be  of  high 
strength  so  that  the  mask  is  held  immovable.  An 
inward  movement  of  the  mask  of  as  little  as  one- 
tenth  of  a  mil  (.00025  cm)  is  significant  in  that 
guard  band  may  be  expended.  Also,  the  shadow 
mask  support  means  must  be  of  such  configuration 
and  material  composition  as  to  be  compatible  with 
the  means  to  which  it  is  attached.  As  an  example,  if 

the  support  means  is  attached  to  glass  such  as  the 
inner  surface  of  the  faceplate,  the  support  means 
must  have  about  the  same  thermal  coefficient  of 
expansion  as  that  of  the  glass.  The  support  means 

5  must  provide  a  suitable  surface  for  mounting  the 
mask.  Also,  the  support  means  must  be  of  a  com- 
position  such  that  the  mask  can  be  welded  onto  it 
by  electrical  resistance  welding  or  by  laser  weld- 
ing.  The  support  surface  preferably  is  of  such 

io  flatness  that  no  voids  can  exist  between  the  metal 
of  the  mask  and  the  support  structure  to  prevent 
the  intimate  metal-to-metal  contact  required  for 
proper  welding. 

Means  for  securing  the  shadow  mask  support 
75  to  the  inner  surface  of  the  faceplate  may  comprise 

a  cement  in  the  form  of  a  devitrifying  glass  frit. 
While  satisfactory  in  the  main,  cement  of  this  type 
has  significant  disadvantages  in  that  it  is  difficult  to 
handle  and  apply  in  production,  and  it  tends  to 

20  create  "pockets"  in  which  screening  fluids  may 
lodge  and  be  released  later  as  contaminants.  Also, 
the  composition  of  the  frit  itself  is  subject  to  chemi- 
cal  breakdown  when  exposed  to  strong  chemicals 
normally  applied  during  the  photoscreening  pro- 

25  cess,  and  the  byproducts  of  the  breakdown  may 
contaminate  and  poison  the  tube  inner  environ- 
ment. 

A  tension  mask  registration  and  supporting 
system  is  disclosed  by  Strauss  in  U.S.  Patent  No. 

30  US-A-4,547,696  of  common  ownership  herewith.  A 
frame  dimensioned  to  enclose  the  screen  com- 
prises  first  and  second  space-apart  surfaces.  A 
tensed  foil  shadow  mask  has  a  peripheral  portion 
bonded  to  a  second  surface  of  the  frame.  The 

35  frame  is  registered  with  the  faceplate  by  ball-and- 
groove  indexing  means.  The  shadow  mask  is  sand- 
wiched  between  the  frame  and  a  stabilizing  or 
stiffening  member.  When  the  system  is  assembled, 
the  frame  is  located  between  the  sealing  lands  of 

40  the  faceplate  and  a  funnel,  with  the  stiffening  mem- 
ber  projecting  from  the  frame  into  the  funnel.  While 
the  system  is  feasible  and  provides  an  effective 
means  for  holding  a  mask  under  high  tension  and 
rigidly  planoparallel  with  a  flat  faceplate,  weight  is 

45  added  to  the  cathode  ray  tube,  and  additional  pro- 
cess  steps  are  required  in  manufacture. 

There  exists  in  the  marketplace  today  a  color 
tube  that  utilizes  a  tensed  shadow  mask.  The  mask 
is  understood  to  be  placed  under  high  tension  by 

50  purely  mechanical  means.  Specifically,  a  very 
heavy  mask  support  frame  is  compressed  prior  to 
and  during  affixation  of  the  mask  to  it.  Upon  re- 
lease  of  the  frame,  restorative  forces  in  the  frame 
cause  the  mask  to  be  placed  under  high  residual 

55  tension.  During  normal  tube  operation,  electron 
beam  bombardment  causes  the  mask  to  heat  up 
and  the  mask  tension  to  be  reduced.  An  upper  limit 
is  placed  on  the  intensity  of  the  electron  beams 
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that  may  be  used  to  bombard  the  screen  without 
causing  the  mask  to  relax  completely  and  lose  its 
color  selection  capability.  The  upper  limit  has  been 
found  to  be  below  that  required  to  produce  color 
pictures  of  the  same  brightness  as  are  produced  in 
tubes  having  non-tensed  shadow  masks.  For  de- 
scriptions  of  examples  of  this  type  of  tube,  see 
U.S.  Patent  No.  US-A-3683,063. 

Other  prior  art  include:  U.S.  Patent  Nos.  US-A- 
4,087,717;  US-A-4,045,701  ;  US-A-4,1  00.451  ;  US-A- 
2,625,734;  US-A-3,727,087;  US-A-4,069,567;  US-A- 
3,894,321;  US-A-3,284,655;  US-A-3,303,536;  US-A- 
2,905,845;  and  US-A-2,842,696.  Reference  is  also 
made  to  a  journal  article:  "The  CBS  Colortron:  A 
color  picture  tube  of  advanced  design."  Fyler  et  al. 
Proc.  of  the  IRE,  Jan.  1954.  Dec.  class  R583.6;  and 
a  digest  article:  "A  High-Brightness  Shadow-Mask 
Color  CRT  for  Cockpit  Displays."  Robinder  et  al. 
Society  for  Information  Display,  1983.  Document 
US-A-3  894  321  shows  in  the  Figures  2  and  2A  a 
front  assembly  for  a  color-CRT  having  a  mask  12 
sealed  to  the  top  surface  of  an  inner  ledge  28  near 
the  periphery  of  the  faceplate.  The  ledge  can  form 
a  continuous  path  around  the  panel  -  see  Figure 
2A. 

It  is  known  in  the  cathode  ray  tube  manufactur- 
ing  art  to  install  metal  studs  or  pins  in  the  skirt  of  a 
tube  faceplate  by  forcing  them  into  the  softened 
glass  of  the  skirt.  The  studs  serve  as  suspension 
points  for  the  bimetallic  springs,  usually  three  in 
number,  that  support  the  curved  shadow  mask  sus- 
pended  in  association  with  the  curved  faceplate  of 
the  conventional  cathode  ray  tube.  U.S.  Patent  No. 
3,695,  860  discloses  automated  apparatus  for  em- 
bedding  metal  pins  in  a  glass  panel  and  comprises 
means  for  holding  the  pins  in  proper  registry  with 
the  inside  of  the  faceplate  skirt,  and  means  for 
flame-heating  the  embedding  tips  of  the  pins  and, 
flame-heating  the  area  of  the  skirt  where  the  pins 
are  to  be  installed.  The  areas  of  pin  embedment  in 
the  skirt  are  heated  to  about  1150  degrees  C,  and 
the  pins  to  about  1,050  degrees  C.  The  pins,  which 
are  held  in  pin  chucks,  are  then  forced  into  the 
glass  of  the  skirt  by  a  ring-cam  mechanism. 

U.S.  Patent  No.  US-A-3,890,526  discloses  a 
faceplate  mounting  structure  for  a  curved  color 
selection  electrode  for  a  cathode  ray  tube  having  a 
curved  faceplate.  The  mounting  structure  includes 
four  sheet-metal  studs  comprising  part  of  an  elec- 
trode  suspension  device.  The  studs  are  embedded 
in  the  curved  faceplate  by  a  hot  sealing  operation. 
The  disclosure  includes  a  description  of  machine 
for  installing  the  studs,  which  provides  means  for 
flame-heating  the  studs,  and  simultaneously  the 
areas  of  the  faceplate  which  receive  them,  after 
which  the  studs  are  automatically  pressed  into  the 
glass. 

A  glass-to-metal  ceramic  seal  or  bond  is  de- 

scribed  by  Daniel  I.  Pomerantz  of  the  Mallory  Lab- 
oratory  for  Physical  Science,  Burlington,  Mass.  A 
flat  piece  of  glass  is  placed  in  contact  with  a  flat 
piece  of  metal.  The  two  pieces  are  heated  to  a 

5  temperature  about  250  degrees  C.  below  the  soft- 
ening  point  of  the  glass.  A  direct  current  is  applied 
across  the  two  parts  to  form  what  is  in  effect  a 
capacitor,  with  the  metal  part  polarized  positive. 
The  result  is  said  to  be  a  bonding  of  the  two  parts. 

io  No  commercial  application  of  this  process  to  the 
cathode  ray  tube  construction  art  is  presently 
known.  (Source:  "Sealed  with  a  Kilovolt,"  an  article 
by  David  H.  Surgan.  The  Electronic  Engineer,  Sep- 
tember  1958.  Pp.  16-17\ 

is  In  general  the  invention  aims  to  provide  an 
improved  front  assembly  for  tension  foil  shadow 
mask  tubes. 

The  present  invention  therefore  provides  a  front 
assembly  for  a  color  cathode  ray  tube  including  a 

20  faceplate  having  on  its  inner  surface  a  centrally 
disposed  phosphor  screen,  said  assembly  includ- 
ing  a  shadow  mask  support  structure  having  an 
undulated  cross-section  and  substantially  surround- 
ing  the  phosphor  screen  for  supporting  the  shadow 

25  mask  in  tension  upon  said  undulated  structure,  and 
means  for  securing  said  undulated  structure  to  the 
faceplate. 

The  improved  shadow  mask  support  structure 
of  the  invention  has  the  advantage  of  being  low  in 

30  cost  and  light  in  weight.  Further,  the  support  struc- 
ture  simplifies  manufacture  and  lowers  manufactur- 
ing  costs. 

It  is  a  further  aim  of  the  invention  to  provide  an 
improved  faceplate  assembly  for  a  color  cathode 

35  ray  tube  having  a  tensed  foil  shadow  mask  and  a 
substantially  flat  faceplate  as  well  as  to  provide  a 
simplified  process  for  attaching  a  tensed  foil  shad- 
ow  mask  support  to  a  substantially  flat  faceplate. 

The  present  invention  therefore  provides  in  the 
40  independent  claims  1,  12  and  17  a  faceplate  as- 

sembly  for  a  color  cathode  ray  tube  comprising  a 
glass  faceplate  having  on  its  inner  surface  a  cen- 
trally  disposed  phosphor  screen,  and  a  foil  shadow 
mask  mounted  in  tension  on  a  mask  support  struc- 

45  ture  located  on  opposed  sides  of  the  screen,  said 
mask  support  structure  physically  penetrating  said 
faceplate  for  permanent,  cementless  anchoring  of 
said  structure  to  said  faceplate,  with  the  embed- 
ment  of  said  mask  support  structure  being  of  such 

50  depth  as  to  cause  said  structure  to  resist  tensile 
forces  created  by  said  mask. 

The  present  invention  also  relates  in  claim  19 
to  a  process  of  securing  a  support  structure  for  a 
tensed  foil  shadow  mask  to  a  glass  faceplate  hav- 

55  ing  a  centrally  disposed  phosphor  screening  area 
on  an  inner  surface  thereof,  said  process  including 
the  steps  of  providing  a  frame-like  support  struc- 
ture  for  receiving  and  supporting  said  shadow 
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mask  in  tension,  said  support  structure  having  a 
mounting  surface  suitable  for  securing  said  mask 
thereon,  and  a  base  portion  adapted  for  physically 
penetrating  said  faceplate;  providing  a  faceplate  at 
least  said  surface  of  which  is  heated  to  a  predeter-  5 
mined  temperature  at  which  it  is  conditioned  to  be 
penetrated  by  said  support  structure;  pressing  said 
structure  into  said  faceplate  through  said  inner  sur- 
face  on  opposed  sides  of  said  screen,  causing  said 
base  portion  to  penetrate  to  a  depth  effective  both  10 
to  secure  said  structure  to  said  faceplate  against 
the  tensile  forces  imparted  by  said  mask,  and  to 
position  said  mounting  surface  at  a  predetermined 
distance  from  said  faceplate  inner  surface,  whereby 
said  mounting  surface  is  positioned  for  receiving  is 
said  foil  shadow  mask  in  tension  in  appropriate 
spaced  relationship  to  said  faceplate  inner  surface; 
and  mounting  said  foil  mask  in  tension  on  said 
mounting  surface  after  the  disposition  of  the  phos- 
phor  screen  on  said  inner  surface.  20 

The  dependent  claims  describe  particular  em- 
bodiments  of  the  invention. 

One  advantage  of  the  improved  faceplate  as- 
sembly  is  that  it  assures  that  a  tensed  foil  shadow 
mask  is  more  securely  mounted  on  the  faceplate.  25 
In  addition,  this  improved  assembly  provides 
means,  for  permanently  mounting  a  support  struc- 
ture  for  a  shadow  mask  on  a  faceplate  without  the 
need  for  a  special  cement. 

The  improved  process  of  the  invention  secures  30 
a  tensed  foil  shadow  mask  support  to  the  faceplate 
inner  surface  in  such  manner  as  to  insure  that  no 
pockets  for  the  lodgment  of  contaminants  during 
manufacture. 

Further  features  and  advantages  of  the  inven-  35 
tion  will  be  more  apparent  from  the  following  de- 
scription  of  preferred  embodiments  of  the  invention 
taken  together  with  the  accompanying  drawings 
wherein: 

Figure  1  is  a  cut-away  perspective  view  of  a  40 
cabinet  housing  a  cathode  ray  tube  having  a 
front  assembly  according  to  the  invention; 
Figure  2  is  a  cut-away  side  perspective  view  of 
the  color  cathode  ray  tube  of  Figure  1,  illustrat- 
ing  the  location  of  a  shadow  mask  support  struc-  45 
ture  incorporating  the  concepts  of  the  invention; 
Figure  3  is  a  plan  view  showing  the  relationship 
of  the  shadow  mask  support  structure  to  the 
inner  surface  of  the  cathode  ray  tube  faceplate 
shown  in  Figure  2;  so 
Figure  4  is  a  broken  section,  on  an  enlarged 
scale,  taken  through  the  front  assembly  gen- 
erally  on  the  axis  of  the  cathode  ray  tube; 
Figure  5  is  a  fragmented  section  through  the 
front  assembly  illustrating,  on  an  enlarged  scale,  55 
one  end  of  the  shadow  mask  support  structure 
of  the  invention; 
Figure  6  is  a  fragmented,  exploded  perspective 

view,  of  the  undulated  member  and  cap  of  the 
shadow  mask  support  structure; 
Figure  7  is  a  top  plan  view  of  the  mating  corner 
of  a  pair  of  support  structures; 
Figure  8  is  a  broken  section,  similar  to  that  of 
Figure  5,  of  an  alternate  form  of  the  invention; 
and 
Figure  8a  is  also  a  broken  section,  similar  to  that 
of  Figure  8,  showing  another  form  of  the  inven- 
tion. 
Figure  9  is  a  cut-away  side  perspective  view  of 
a  further  embodiment  of  the  invention  included 
in  a  color  cathode  ray  tube  like  that  shown  in 
Figure  1  illustrating  the  location  of  a  modified 
shadow  mask  support  structure  incorporating  the 
concepts  of  the  invention; 
Figure  10  is  a  plan  view  showing  the  relationship 
of  the  modified  shadow  mask  support  structure 
to  the  inner  surface  of  the  cathode  ray  tube 
faceplate  shown  in  Figure  9; 
Figure  11  is  a  broken  section,  on  an  enlarged 
scale,  taken  through  the  front  assembly  gen- 
erally  on  the  axis  of  the  cathode  ray  tube  of 
Figure  9; 
Figure  12  is  a  fragmented  perspective  view  illus- 
trating  one  aspect  of  the  modified  shadow  mask 
support  structure  of  Figure  9; 
Figure  13  is  a  fragmented  perspective  view  of 
another  aspect  of  the  modified  shadow  mask 
support  structure  of  Figure  9; 
Figure  14  is  a  fragmented  perspective  view  of  a 
further  aspect  of  the  modified  shadow  mask 
support  structure  of  Figure  9; 
Figure  15  is  an  end  view  of  the  support  structure 
of  Figure  14; 
Figure  16  is  a  plan  view  of  a  blank  from  which 
the  support  structure  of  Figures  14  and  15  is 
stamped  and  formed; 
Figure  17  is  an  end  view  of  the  blank  of  Figure 
16; 
Figure  18  is  a  fragmented  perspective  view  of 
still  another  aspect  of  the  modified  shadow 
mask  support  structure  of  Figure  9; 
Figure  19  is  an  end  view  of  the  support  structure 
of  Figure  17; 
Figure  20  is  a  cut-away  side  perspective  view  of 
another  embodiment  of  the  invention  included  in 
a  color  cathode  ray  tube  like  that  of  Figure  1 
illustrating  the  location  of  further  modified  shad- 
ow  mask  support  structure  incorporating  the 
concepts  of  the  invention; 
Figure  21  is  a  plan  view  showing  the  relationship 
of  the  further  modified  shadow  mask  support 
structure  to  the  inner  surface  of  the  cathode  ray 
tube  faceplate  shown  in  Figure  20; 
Figure  22  is  a  fragmented  elevational  view  of 
one  form  of  the  further  modified  support  struc- 
ture  of  Figure  20  mounted  on  a  section  of  the 
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faceplate,  with  the  tension  mask  welded  thereto; 
Figure  23  is  a  fragmented  plan  view  of  the 
support  structure  of  Figure  22  ,  with  the  tension 
mask  removed  to  facilitate  the  illustration; 
Figure  24  is  a  fragmented  section  taken  gen- 
erally  along  line  24-24  of  Figure  22; 
Figure  25  is  a  fragmented  perspective  view  of 
the  support  structure  of  Figure  22,  as  secured  to 
the  faceplate  in  an  alternate  manner; 
Figure  26  is  an  axial  section  through  the  front 
assembly  of  the  color  cathode  ray  tube  of  Fig- 
ure  20; 
Figure  27  is  a  view  in  perspective  showing  a  flat, 
or  substantially  flat  faceplate,  with  a  frame-like 
tensed-foil  shadow  mask  support  structure  in- 
dicated  diagrammatically  as  being  in  position  for 
placement  on  the  faceplate  inner  surface; 
Figure  28  is  a  perspective  view  showing  in  en- 
larged  detail  a  section  of  the  shadow  mask 
support  structure  of  Figure  27  depicted  as  being 
secured  according  to  the  inventive  process  to 
the  inner  surface  of  the  faceplate; 
Figure  29  is  a  perspective  view  of  a  section  of  a 
faceplate  and  a  different  shadow  mask  support 
structure  showing  the  securement  of  the  support 
structure  to  the  inner  surface  of  a  faceplate 
according  to  the  process  of  the  invention;  inset 
Figure  29A  depicts  the  encircled  section  of  Fig- 
ure  29  in  enlarged  detail; 
Figure  30  is  a  perspective  view  of  a  corner 
section  of  another  type  of  shadow  mask  support 
structure  showing  the  securement  of  this  type  of 
support  structure  to  the  inner  surface  of  a 
faceplate  according  to  the  process  of  the  inven- 
tion; 
Figure  31  is  a  perspective  view  of  a  section  of  a 
faceplate  showing  a  shadow  mask  support  struc- 
ture  like  that  in  Figure  12  as  secured  to  the 
inner  surface  of  a  faceplate  according  to  the 
process  of  the  invention; 
Figure  32  is  a  perspective  of  a  section  of  a 
faceplate  in  which  a  sahdow  mask  support  struc- 
ture  according  to  the  Figure  22  herein  is  shown 
as  secured  to  the  inner  surface  of  a  faceplate 
according  to  the  process  of  the  invention;  and 
Figure  33  is  a  view  in  section  and  in  elevation 
depicting  an  apparatus  used  in  the  process  ac- 
cording  to  the  invention  for  installing  a  shadow 
mask  support  structure. 

Figure  1  depicts  a  video  monitor,  generally 
designated  10,  that  houses  a  color  cathode  ray 
tube,  generally  designated  12,  having  a  novel  front 
assembly  according  to  the  invention.  The  monitor- 
associated  tube  is  notable  for  the  flat  imaging  area 
14  that  makes  possible  the  display  of  images  in 
undistorted  form.  Imaging  area  14  also  offers  a 
more  efficient  use  of  screen  area  as  the  corners 
are  relatively  square  in  comparison  with  the  more 

rounded  corners  of  the  conventional  cathode  ray 
tube. 

With  reference  also  to  Figures  2,  3  and  4,  a 
front  assembly  15  (Fig.  4)  for  a  high-resolution 

5  color  cathode  ray  tube  is  depicted,  the  general 
scope  of  which  is  indicated  by  the  bracket.  Front 
assembly  15  includes  a  glass  faceplate  16  noted 
as  being  flat,  or  alternately,  "substantially"  flat  in 
that  it  may  have  finite  horizontal  and  vertical  radii. 

io  Faceplate  16,  depicted  in  this  embodiment  of  the 
invention  as  being  planar  and  flangeless,  has  on  its 
inner  surface  a  centrally  disposed  phosphor  target 
area  18,  on  which  is  deposited  an  electrically  con- 
ductive  film  19.  Phosphor  target  area18  and  con- 

15  ductive  film  19  comprise  the  electron  beam  target 
area,  commonly  termed  a  "screen,"  generally  des- 
ignated  20,  which  serves,  during  manufacture,  for 
receiving  a  uniform  coat  of  phosphor  slurry.  Con- 
ductive  film  19,  which  is  deposited  on  the  phosphor 

20  deposits  in  a  final  step,  typically  consists  of  a  very 
thin,  light-reflective,  electron-pervious  film  of  alu- 
minum. 

Screen  20  is  surrounded  by  a  peripheral  seal- 
ing  area  21  adapted  to  be  mated  with  a  funnel  22. 

25  Sealing  area  21  is  represented  as  having  three 
substantially  radially  oriented  first  indexing  V- 
grooves  therein,  only  two  grooves  26A  and  26B 
being  shown  in  Figure  4.  The  indexing  grooves 
preferably  are  peripherally  located  at  equal  angular 

30  intervals  about  the  center  of  faceplate  16;  that  is,  at 
120-degree  intervals.  Indexing  grooves  26A  and 
26B  are  shown  in  Figure  4.  The  third  indexing 
groove  is  not  shown;  however,  it  is  also  located  in 
peripheral  sealing  area  21  equidistantly  from  index- 

35  ing  elements  26A  and  26B.  The  V-shaped  indexing 
grooves  provide  for  indexing  faceplate  16  in  con- 
junction  with  a  mating  envelope  member,  as  will  be 
shown. 

Funnel  22  has  a  funnel  sealing  area  28  with 
40  second  indexing  elements  or  grooves  30A  and  30B 

therein  in  like  orientation,  and  depicted  in  Figure  4 
in  facing  adjacency  with  the  first  indexing  elements 
26A  and  26B.  Ball  means  32A  and  32B,  which 
provide  complementary  rounded  indexing  means, 

45  are  conjugate  with  the  indexing  grooves  or  ele- 
ments  26A  and  26B  and  30A  and  30B  for  register- 
ing  the  faceplate  16  and  the  funnel  22.  The  first 
indexing  elements  together  with  the  ball  means  are 
also  utilized  as  indexing  means  during  the 

50  photoscreening  of  the  phosphor  deposits  on  the 
faceplate. 

Front  assembly  15  according  to  the  invention 
includes  a  tension  foil  mask  support  structure,  gen- 
erally  designated  34,  secured  to  the  inner  surface 

55  of  faceplate  16  between  screen  20  and  peripheral 
sealing  area  21  and  enclosing  the  phosphor  target 
18.  The  support  structure  provides  for  supporting  a 
tension  foil  shadow  mask  35  a  predetermined  "Q- 

5 
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distance"  from  the  inner  surface  of  faceplate  16. 
The  predetermined  distance  may  comprise  the  "Q- 
distance"  36,  as  indicated  by  the  associated  arrow 
in  Figure  4.  The  mask,  indicated  as  being  planar,  is 
depicted  as  being  stretched  in  all  directions  in  the 
plane  of  the  mask. 

As  seen  in  Figure  2,  a  neck  37  extending  from 
funnel  22  is  represented  as  housing  an  electron 
gun  38  which  is  indicated  as  emitting  three  electron 
beams  40,  42  and  44  that  selectively  activate  phos- 
phor  target  18,  noted  as  comprising  colored-light 
emitting  phosphor  deposits  overlayed  with  a  con- 
ductive  film  19.  Beams  40,  42  and  44  serve  to 
selectively  activate  the  pattern  of  phosphor  depos- 
its  after  passing  through  the  parallax  barrier  formed 
by  shadow  mask  35. 

Funnel  22  is  indicated  as  having  an  internal 
electrically  conductive  funnel  coating  45  adapted  to 
receive  a  high  electrical  potential.  The  potential  is 
depicted  as  being  applied  through  an  anode  button 
46  attached  to  a  conductor  47  which  conducts  a 
high  electrical  potential  to  the  anode  button  46 
through  the  wall  of  funnel  22.  The  source  of  the 
potential  is  a  high-voltage  power  supply  (not 
shown).  The  potential  may  be,  for  example,  in  the 
range  of  18  to  26  kilovolts  in  the  illustrated  monitor 
application.  Means  for  providing  an  electrical  con- 
nection  between  the  electrically  conductive  support 
structure  34  and  funnel  coating  45  may  comprise 
spring  means  "S"  (depicted  in  Figure  2). 

A  magnetically  permeable  internal  magnetic 
shield  48  is  shown  as  being  attached  to  support 
structure  34.  Shield  48  extends  into  funnel  22  a 
predetermined  distance  49  which  is  calculated  so 
that  there  is  no  interference  with  the  excursion  of 
the  electron  beams  40,  42  and  44,  yet  maximum 
shielding  is  provided. 

A  yoke  50  is  shown  as  encircling  tube  12  in  the 
region  of  the  junction  between  funnel  22  and  neck 
37.  Yoke  50  provides  for  the  electromagnetic  scan- 
ning  of  beams  40,  42  and  44  across  the  screen  20. 
The  center  axia  52  of  tube  12  is  indicated  by  the 
broken  line. 

Referring  to  Figures  5  and  6  in  conjunction  with 
the  previously  described  figures,  particularly  Figure 
4,  the  shadow  mask  support  structure  34  of  this 
invention  is  formed  from  a  strip  of  conductive  met- 
al,  generally  designated  60,  which  is  in  an  un- 
dulated  configuration  defining  a  top  sinuous  edge 
62  and  a  bottom  sinuous  edge  64.  Bottom  edge  64 
provides  means  for  securing  the  support  structure 
to  faceplate  16.  Top  edge  62  provides  means  for 
securing  shadow  mask  35  to  the  support  structure. 
The  undulated  strip  has  a  generally  uniform  width 
(i.e.,  height  in  a  direction  between  the  faceplate 
and  the  shadow  mask)  whereby  top  sinuous  edge 
62  is  disposed  in  a  plane  generally  parallel  to  the 
faceplate.  The  sides  of  the  undulated  strip,  as  at 

66a  and  66b  are  flattened  whereby  sides  66a  are 
disposed  in  a  common  plane  and  sides  66b  are 
disposed  in  a  common  plane,  the  planes  being 
generally  parallel  in  a  direction  perpendicular  to  the 

5  faceplate  and  the  shadow  mask.  However,  it  is  to 
be  appreciated  that  the  undulated  strip  can  adopt  a 
more  serpentine  configuration  so  that  a  plan  view 
of  the  strip  would  exhibit,  for  example,  a  "sine- 
wave"  or  a  "triangular-wave",  etc.  profile,  as  con- 

io  trasted  to  the  "square-wave"  depiction  in  Figure  6. 
As  noted  above,  top  sinuous  edge  62  provides 

the  means  for  securing  shadow  mask  35  to  support 
structure  34.  Therefore,  in  accordance  with  a  basic 
practice  of  the  invention,  mask  35  can  be  secured, 

is  as  by  welding,  directly  to  edge  62. 
In  a  particular  embodiment  of  the  invention, 

Figure  6,  a  cap,  generally  designated  68,  is  posi- 
tioned  over  the  top  of  undulated  strip  60,  i.e.,  over 
top  sinuous  edge  62.  Like  undulated  strip  60,  cap 

20  68  is  elongated  and  extends  along  the  sides  of 
phosphor  screen  20. 

Cap  68  is  generally  U-shaped  with  leg  portions 
70a  and  70b  overlying  sides  66a  and  66b,  respec- 
tively,  of  undulated  strip  60.  Cap  68  is  fabricated  of 

25  metal  material  and  is  secured  to  undulated  strip  60 
by  weld  means  between  leg  portions  70a,  70b  of 
the  cap  and  sides  66a,  66b  of  the  undulated  strip. 
Of  course,  in  the  case  of  the  more  serpentine 
configuration  above  mentioned,  the  leg  portions  of 

30  the  cap  would  conform  to  the  curvature  of  such  a 
serpentine  strip. 

The  top  of  cap  68  has  a  somewhat  "stepped" 
configuration  to  include  a  generally  flat  portion  72 
and  an  elevated  land  portion  74.  Flat  portion  72 

35  rests  on  top  sinuous  edge  62  of  undulated  strip  60, 
as  best  seen  in  Figures  4  and  5.  Elevated  land 
portion  74  provides  a  generally  planar  ridge  for 
securing  the  shadow  mask  thereto,  as  by  weld 
means. 

40  The  metal  material  of  undulated  strip  60  and 
cap  68  preferably  comprises  a  "Carpenter  #27 
R.T.M.  chrome-iron  alloy  that  has  a  coefficient  of 
expansion  that  substantially  matches  that  of  the 
glass  of  faceplate  16. 

45  Tension  foil  shadow  mask  support  structure  34 
may  be  disposed  along  four  linear  sides  of  the 
centrally  disposed  phosphor  screen  20,  since  the 
support  structure  is  simply  fabricated  of  two  or  one 
strips  of  metallic  material.  On  the  other  hand,  the 

50  support  structure  may  be  provided  substantially 
continuous  (unbroken)  about  the  centrally  disposed 
phosphor  screen.  To  this  end,  it  can  be  seen  in 
Figures  4-6  that  elevated  land  portion  74  is  offset 
or  located  along  the  inside  of  cap  68,  i.e.,  along  the 

55  inside  of  the  top  sinuous  edge  62  nearest  the 
centrally  disposed  phosphor  screen.  The  advan- 
tages  of  such  an  inward  location  are  illustrated  in 
Figure  7  where  it  can  be  seen  that  at  the  mating  of 

6 
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the  linear  sections  of  the  support  structure,  i.e.,  at 
the  corner  areas  of  the  phosphor  screen,  the  out- 
side  corners  are  rounded,  as  at  76.  The  mating 
inside  corners  of  the  adjacent  caps  and/or  the 
adjacent  end  edges  of  the  undulated  strips  can  be 
secured,  as  by  welding  at  78.  In  this  manner, 
rounding  the  outer  corners  of  the  shadow  mask 
support  structure  does  not  interfere  with  the  weld 
securement.  Figure  2  shows  the  shadow  mask  sup- 
port  structure  continuously  surrounding  the  cen- 
trally  disposed  phosphor  screen  20. 

Figure  8  shows  an  alternate  form  of  the  inven- 
tion  wherein  cap  68'  is  generally  L-shaped  and 
includes  a  foot  portion  80  which  is  flat  for  securing 
to  top  edge  62  of  undulated  strip  60,  as  by  weld 
means.  Leg  82  of  cap  68'  projects  from  the  un- 
dulated  strip  and  defines  an  elevated  land  84  for 
securing  the  tension  foil  shadow  mask  thereto. 
Again,  it  can  be  seen  that  land  84  is  offset  or 
extends  along  the  inside  of  the  support  structure 
nearest  the  centrally  disposed  phosphor  screen  so 
that  the  outside  corners  of  the  composite  support 
structure  surrounding  the  screen  can  be  chamfered 
or  rounded,  similar  to  the  illustration  of  Figure  7, 
without  disturbing  the  weld  means  at  the  inside 
corners  of  the  support  structure. 

Figure  8a  shows  another  alternate  form  of  the 
invention  wherein  a  cap  68"  adopts  a  generally 
rectangular  block  format  (in  cross-section)  having  a 
lower  flat  surface  86  which  is  secured  to  top  edge 
62  of  undulated  strip  60.  Cap  68"  further  comprises 
an  extended  land  portion  88  to  which  the  perimeter 
of  tension  mask  is  secured,  preferably  by  weld 
means.  The  extended  land  area  88  atop  cap  68" 
insures  that  adequate  space  is  available  to  permit  a 
tool  to  engage  and  hold  the  mask  permieter  in 
place  on  the  land  while  readily  permitting  the  weld 
means  access  to  the  portion  of  the  mask  adjacent 
the  tool. 

A  further  embodiment  of  the  invention  is  shown 
in  Figures  11,  12  &  13  wherein  a  shadow  mask 
support  structure  134  of  this  invention  is  formed 
from  a  strip  of  conductive  metal  so  as  to  provide 
an  upper  planar  portion  or  ridge  160  for  securing 
the  shadow  mask  35  to  the  support  structure.  A 
plurality  of  legs  162a  and  162b  depend  from  the 
ridge  to  facilitate  securing  the  support  structure  to 
faceplate  16.  The  top  of  ridge  160  is  flattened  as 
seen  in  Figure  11  and  legs  162a  and  162b  flare 
outwardly  from  both  sides  of  the  ridge  to  stabilize 
the  support  structure  under  the  tension  forces  of 
the  shadow  mask.  It  can  be  seen  that  the  legs  flare 
outwardly  from  the  ridgein  an  alternating  array  on 
opposite  sides  thereof,  whereby  legs  162a  flare  in 
a  direction  away  from  the  center  axis  of  the  tube, 
and  legs  162b  flare  inwardly  toward  the  center  axis 
of  the  tube. 

Two  versions  of  support  structure  134  are 

shown  in  Figures  12  and  13  and  differ  only  in  the 
manner  in  which  the  support  structure  is  secured  to 
the  faceplate  16.  More  particularly,  Figures  11  and 
12  show  an  elongated  plate  or  strip  164  of  metal 

5  which  is  secured  to  the  distal  ends  of  legs  152a 
and  162b  This  plate  or  strip,  in  turn,  is  secured  to 
faceplate  16  by  hardened  cement  166  (Fig.  11). 
The  metal  strip  may  be  secured  to  the  inner  sur- 
face  of  faceplate  16,  for  example,  by  a  devitrifying 

io  glass  frit  well-known  in  the  art,  or  by  a  cold  setting 
cement  such  as  a  Sauereisen-type  cement. 

Legs  162a  and  162b  of  metal  support  structure 
134  may  be  secured  to  plate  164  by  welding. 
Tension  foil  shadow  mask  35,  in  turn,  is  welded 

is  onto  the  flattened  top  surface  of  ridge  160  of  sup- 
port  structure  134. 

The  metal  material  of  plate  164  and/or  support 
structure  134  preferably  comprises  a  "Carpenter 
27"  R.T.M.  chrome-iron  alloy  manufactured  by  Car- 

20  penter  Technology  Inc.,  Reading,  Pa.,  a  metal  that 
has  a  coefficient  of  expansion  that  substantially 
matches  that  of  the  glass  of  faceplate  16. 

Figure  13  shows  an  alternative  wherein  the 
distal  ends  of  legs  162  and  162  are  partially  em- 

25  bedded  into  the  glass  of  faceplate  16,  as  at  168, 
when  the  glass  is  elevated  to  a  temperature  be- 
tween  its  strain  point  and  its  annealing  point.  This 
alternative  is  generally  designated  134'and  also 
includes  flattened  ridge  160  for  supporting  welded- 

30  on  tension  foil  shadow  mask  135.  A  process  for 
embedding  the  legs  into  the  glass  will  be  disclosed 
below. 

Tension  foil  shadow  mask  support  structure 
134'(or  135')  may  be  provided  continuous 

35  (unbroken)  about  the  centrally  disposed  phosphor 
screen  20.  On  the  other  hand,  since  the  support 
structure  is  simply  fabricated  of  two  (Fig.  12)  or 
one  (Fig.  13)  strips  of  metallic  material,  the  support 
structure  may  be  disposed  along  four  linear  sides 

40  of  the  screen  as  shown  in  Figure  10. 
Figures  14  and  15  show  an  alternate  form  of 

the  invention  which  permits  shear  forming  of  the 
legs  from  a  strip  blank  shown  in  Figures  16  and  17. 
As  with  the  embodiments  of  Figures  12  and  13  an 

45  upper  planar  portion  or  ridge  160'  provides  means 
for  securing  the  shadow  mask  to  the  support  struc- 
ture  35'.  A  series  of  legs  162a'  flare  outwardly  from 
one  side  of  planar  portion  160'  and  a  series  of  legs 
162b'  flare  outwardly  from  the  opposite  side  of  the 

50  planar  portion,  in  an  alternating  array.  In  this  ver- 
sion,  an  aperture  170  is  stamped  through  the  metal 
strip  at  the  root  area  between  adjacent  legs  to 
facilitate  forming  the  legs  by  shear  forming  proce- 
dures  as  well  as  to  permit  cleaning  or  "trimming" 

55  of  unwanted  materials  deposited  during  the  screen- 
ing  process. 

More  particularly,  Figures  16  and  17  show  a 
blank  strip,  generally  designated  172  from  which 
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support  structure  35'.  (Figures  14  and  15)  are 
formed.  Apertures  170  first  are  stamped  in  a  linear 
array  longitudinally  of  the  strip  parallel  to  its  side 
edges.  The  blank  then  is  sheared,  as  at  174  be- 
tween  apertures  170  and  edge  176  of  the  strip,  and 
the  legs  then  are  easily  formed.  As  seen  best  in 
Figure  17,  the  opposite  edge  178  is  bevelled,  as  at 
180,  so  that  when  the  legs  are  bent  out  of  the 
plane  of  upper  planar  portion  160',  the  edge  of 
each  leg  will  be  parallel  to  the  surface  of  faceplate 
16  for  securing  thereto. 

Figures  18  and  19  show  still  a  further  version 
of  the  invention  incorporated  in  a  shadow  mask 
support  structure,  generally  designated  134".  This 
embodiment  is  similar  to  that  of  Figures  14-17, 
except  that  it  can  be  seen  that  legs  162b"  are 
shorter  than  legs  162a"  and  are  disposed  in  the 
plane  of  upper  planar  portion  160",  while  alternate 
legs  162a"  flare  or  angle  outwardly  of  the  planar 
portion,  either  inwardly  toward  screen  20  or  out- 
wardly  from  screen  20.  This  embodiment  still  pro- 
vides  a  broadened  stance  for  the  support  structure 
and  planar  portion  160". 

Figures  22-28  show  another  embodiment  of  the 
tension  foil  shadow  mask  support  structure  234  and 
Figures  25  and  28  show  an  alternate  form  of  sup- 
port  structure  234',  the  only  difference  being  the 
manner  in  which  the  support  structure  is  secured  to 
faceplate  16.  Consequently,  like  numerals  have 
been  applied  where  applicable. 

More  particularly,  tension  mask  support  struc- 
ture  234  (or  234')  comprises  an  undulated  member 
defining  peaks  260  and  valleys  262,  both  of  which 
are  flattened  as  shown  best  in  Figures  22,  24,  25 
and  26.  The  support  structure  is  formed  from  an 
elongated  strip  of  metal  material.  Preferably,  the 
material  is  a  "Carpenter  27"  R.T.M.  chrome-iron 
alloy  manufactured  by  Carpenter  Technology  Inc., 
Reading,  Pa.,  metal  which  has  a  coefficient  of 
expansion  that  substantially  matches  that  of  the 
glass  material  of  faceplate  16. 

Flattened  tops  263  of  peaks  260  are  generally 
coplanar,  as  seen  best  in  Figure  22,  to  provide 
means  for  securing  tension  shadow  mask  35  there- 
to,  as  by  welding  264. 

Flattened  valleys  262  have  flat  bottom  surfaces 
266  which  are  coplanar  and  provide  means  for 
securing  the  support  structure  to  the  inside  surface 
of  faceplate  16.  In  the  embodiment  shown  in  Fig- 
ures  22-24  valleys  262  of  support  structure  234  are 
secured  to  faceplate  16  by  a  hardened  cement  268 
(Fig.  24)  which,  for  example,  may  be  a  devitrifying 
glass  frit  well-known  in  the  art,  or  by  a  cold-setting 
cement  such  as  a  Sauereisen-type  cement. 

Figs.  25  and  26  show  undulated  support  struc- 
ture  234'  secured  to  faceplate  16  by  embedding 
the  valleys  262  of  the  undulated  support  structure 
partially  into  the  glass  of  the  faceplate  when  the 

glass  is  elevated  to  a  temperature  between  its 
strainpoint  and  its  annealing  point.  A  preferred  pro- 
cess  by  which  such  an  embedding  securement  can 
be  achieved  will  be  discussed  below. 

5  Support  structure  234  (or  234')  that  supports 
the  welded-on  tension  foil  shadow  mask  according 
to  the  invention  may  comprise  a  continuous  ring  of 
metal,  as  indicated  generally  at  234  in  Figure  20. 
On  the  other  hand,  with  the  support  structure  being 

io  simply  and  inexpensively  manufactured  in  an  un- 
dulated  configuration  from  a  strip  of  metal  material, 
the  support  structure  can  be  discontinuous 
("broken")  or  segmented,  as  illustrated  in  Figure  21 
and  extending  linearly  along  all  four  sides  of  the 

is  phosphor  screen  for  holding  the  shadow  mask  in 
tension  on  the  support  structure. 

As  noted  above,  the  invention  also  involves  a 
preferred  process  for  securing  the  mask  support 
structure  such  as  structure  34  to  the  glass 

20  faceplate  24.  As  will  be  shown  below,  various  con- 
figurations  of  a  mask  support  structure  can  be 
installed  according  to  the  invention.  Whatever  its 
form,  a  mask  support  physically  penetrates  the 
faceplate  according  to  the  invention  for  permanent, 

25  cementless  anchoring  of  the  structure  to  the 
faceplate,  with  the  embedment  of  the  structure 
being  of  such  depth  as  to  cause  the  structure  to 
resist  tensile  forces  created  by  the  shadow  mask. 
Also,  the  physical  penetrating  of  the  structure  to  a 

30  predetermined  distance  is  effective  to  place  the 
mounting  surface  of  the  support  structure  a  pre- 
determined  Q  distance  from  the  faceplate  inner 
surface. 

With  reference  to  Figure  27,  the  faceplate  16 
35  and  mask  support  structure  334  of  a  faceplate 

assembly  similar  to  that  of  Figures  2  and  3  are 
depicted  prior  to  being  assembled.  Shadow  mask 
support  structure  334  is  shown  ready  to  be  posi- 
tioned  with  respect  to  the  inner  surface  19  of 

40  faceplate  16,  and  on  which  is  deposited  a  centrally 
disposed  phosphor  screen  20.  When  in  position, 
support  structure  334  will  be  seen  as  being  located 
on  opposed  sides  of  the  screen  20. 

The  support  structure  34  depicted  by  Figure  27 
45  may  be  articulated  in  the  corners.  "Articulation," 

means  that  the  structure  is  linked  loosely  at  the 
corners;  that  is,  it  is  so  joined  that  it  aids  in 
accommodating  a  differential  between  the  thermal 
coefficients  of  expansion  that  may  exist  between 

50  the  metal  of  the  support  structure  and  the  glass  of 
the  faceplate.  The  joining  also  retains  the  structure 
in  a  frame-like  shape  during  the  installation  pro- 
cess. 

Figure  28  shows  in  greater  detail  a  section  of 
55  support  structure  334  and  its  relationship  with  the 

faceplate  16.  Support  structure  334  is  indicated  as 
being  composed  of  sheet  metal,  and  is  depicted  as 
including  a  mounting  surface  380  for  receiving  and 

8 
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securing  a  shadow  mask  (not  shown)  in  tension.  A 
base  portion  382  of  support  structure  334  is  de- 
picted  as  physically  penetrating  a  predetermined 
distance  into  the  faceplate  16  for  permanent, 
cementless  anchoring  of  support  structure  34  to 
faceplate  16.  The  base  portion  382  of  this  embodi- 
ment  of  a  support  structure  is  shown  as  comprising 
two  legs  38  and  386  indicated  by  the  dash  lines  as 
a  physically  penetrating  faceplate  16.  The  embed- 
ment  of  the  support  structure  can  be  of  such  depth 
as  to  cause  the  structure  to  resist  tensile  forces 
created  by  the  shadow  mask,  and  place  the  mount- 
ing  surface  at  a  predetermined  Q  distance  from  the 
faceplate  inner  surface. 

The  shadow  mask  support  structure,  indicated 
symbolically  as  being  a  metal,  comprises  a  ma- 
terial  having,  according  to  the  invention,  a  coeffi- 
cient  of  thermal  expansion  compatible  with  the 
glass  of  the  faceplate.  A  suitable  metal  is  Carpenter 
Alloy  No.  27  R.T.M.  manufactured  by  Carpenter 
Technology,  Inc.  of  Reading,  Pennsylvania.  Another 
alloy  with  equivalent  properties  provided  by  an- 
other  manufacturer  may  as  well  be  used.  At  least 
the  base  portion  of  a  support  structure  may  com- 
prise  a  material  having  a  coefficient  of  thermal 
expansion  compatible  with  the  glass  of  the 
faceplate,  and  the  base  portion  may  comprise  Car- 
penter  Alloy  No,  27  R.T.M.  Alternatively,  the  entire 
structure  may  be  composed  of  Alloy  No.  27  R.T.M, 
all  according  to  the  invention. 

Figure  29  is  a  view  in  perspective  of  a  shadow 
mask  support  structure  384  resembling  in  some 
respects  the  support  structure  34  heretofore  de- 
scribed  except  that  it  has  a  foot  386  with  a  plurality 
of  open-ended  openings  388  therein.  The  foot  386 
with  its  open-ended  openings  88  provides  cement- 
contactible  edges  for  enhancing  the  securement  of 
the  support  structure  384  to  the  inner  surface  90  of 
faceplate  392,  with  the  cement  being,  for  example, 
a  devitrifying  glass  frit.  The  foot  and  its  open- 
ended  openings  could  as  well,  according  to  the 
present  invention,  enhance  the  cementless  anchor- 
ing  of  support  structure  384  to  faceplate  392  by 
physically  penetrating  a  predetermined  distance 
into  faceplate  392. 

Figure  29A  depicts  in  greater  detail  the  foot 
386  of  support  structure  384.  The  base  of  the 
support  structure  384,  which  comprises  the  foot 
386  in  this  example,  is  depicted  as  physically  pen- 
etrating  a  predetermined  distance  indicated  as 
comprising  by  way  of  example  a  depth  greater 
than  the  thickness  of  the  base.  Permanent  secure- 
ment  of  the  support  structure  84  is  accomplished 
by  the  "wetting"  of  the  metal  by  the  glass,  causing 
the  metal  and  the  glass  to  adhere  at  the  interface 
393;  both  the  metal  of  the  base  and  the  glass  have 
to  be  at  the  proper  temperatures  to  provide  such 
adherence,  as  will  be  described.  The  thickness  of 

the  sheet  metal  material  which  forms  support  struc- 
ture  may  be  24  mils  (.06cm),  by  way  of  example. 
For  material  of  this  thickness,  the  depth  of  penetra- 
tion  of  the  foot  may  be  in  the  range  of  30  to  40 

5  mils  (.10cm),  also  by  way  of  example.  This  range  is 
by  no  means  limiting,  as  the  depth  of  penetration 
may  also  depend  upon  the  embedding  of  the  sup- 
port  structure  in  the  inner  surface  of  the  faceplate 
to  a  depth  effective  to  place  the  shadow  mask 

io  mounting  surface  389  of  support  structure  384  at  a 
predetermined  Q  distance  from  the  inner  surface 
390  of  faceplate  392,  The  range  of  depth  of  phys- 
ical  penetrating  may  be,  by  way  of  example,  from  a 
fraction  of  a  mil  (.0024cm)  to  150  (.38cm)  mils  or 

is  more,  depending  upon  the  type  of  support  struc- 
ture. 

Another  embodiment  of  a  front  assembly  hav- 
ing  a  novel  support  structure  suitable  for  physically 
penetrating  a  faceplate  according  to  the  invention 

20  is  shown  by  Figure  30,  which  depicts  a  corner 
section  of  the  front  assembly  394  and  the  asso- 
ciated  support  structure  395,  depicted  as  being  in 
two  sections  in  this  view.  The  embodiment  shown 
by  Figure  30  represents  yet  another  of  the  many 

25  available  embodiments  of  a  tensed  foil  shadow 
mask  support  structure  that  can  be  installed  ac- 
cording  to  the  invention  in  this  example,  the  struc- 
ture  is  composed  primarily  of  a  ceramic  material. 
The  faceplate  assembly  394  comprises  a  faceplate 

30  396  on  the  inner  surface  398  of  which  is  deposited 
a  centrally  disposed  phosphor  screen  400.  The 
support  structure  consists  of  four  ceramic  rails  lo- 
cated  on  opposed  sides  of  screen  400;  two  of  the 
rails-rails  402A  and  402B,  are  depicted  in  this 

35  corner  view.  Rails  402A  and  402B  are  each  in- 
dicated  as  having  caps  404A  and  404B,  respec- 
tively,  thereon.  Caps  404A  and  404B  are  indicated 
as  comprising  discrete  metal  strips  which  provide 
mounting  surfaces  for  receiving  and  securing  a  foil 

40  shadow  mask  406  in  tension.  The  base  portions 
408A  and  408B  of  the  rails  402A  and  402B  are 
indicated  by  the  dash  lines  as  physically  penetrat- 
ing  a  predetermined  distance  into  the  glass  of  the 
faceplate  391  for  permanent,  cementless  anchoring 

45  of  the  support  structure  to  the  faceplate.  The  sup- 
port  structure  has  a  composition  adapted  for  adher- 
ence  to  the  glass.  In  some  embodiments  of  the 
ceramic  support  structure,  the  physical  penetration 
of  the  base  into  the  faceplate  396  may  be  a  pre- 

50  determined  distance  of  the  order  of  fractions  of  a 
mil  (.0024cm),  by  way  of  example,  for  the  perma- 
nent,  cementless  anchoring  of  the  support  structure 
395  to  faceplate  396.  In  other  embodiments,  the 
depth  of  penetration  may  be  much  greater,  with  the 

55  depth  depending  upon  the  physical  design  of  the 
structure,  and  whether  it  is  desired  that  the  depth 
of  the  penetrating  be  such  as  to  position  the 
mounting  surfaces  404A  and  404B  at  a  predeter- 
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mined  distance  from  the  inner  surface  398  of 
faceplate  396,  whereby  the  mounting  surface(s)  is 
positioned  for  receiving  the  foil  shadow  mask  406 
in  tension  in  appropriate  spaced  relationship  to  the 
faceplate  inner  surface  398. 

Another  embodiment  of  a  shadow  mask  sup- 
port  structure  that  can  be  installed  according  to  the 
invention  is  depicted  in  Figure  31  ,  wherein  there  is 
shown  a  section  of  a  tensed  foil  shadow  mask 
support  structure  similar  to  that  of  Figure  13  as 
mounted  on  the  inner  surface  of  a  faceplate.  The 
support  structure  510  is  depicted  as  comprising  a 
mounting  surface  512  for  receiving  and  securing  a 
shadow  mask  514  in  tension.  A  plurality  of  legs 
51  6A  and  51  6B  are  indicated  as  depending  from  a 
ridge  that  supports  the  mounting  surface  512  to 
stabilize  the  support  structure  against  the  tensile 
forces  imparted  by  the  mask  514.  Legs  51  6A  and 
51  6B  are  depicted  as  flaring  outwardly  from  the 
mounting  surface  512  in  an  alternating  array  on 
opposite  sides  thereof.  The  base  portions  518  of 
legs  51  6A  and  51  6B  are  shown  as  physically  pene- 
trating  a  predetermined  distance  into  the  inner  sur- 
face  520  of  faceplate  522  for  permanent  cement- 
less  anchoring  of  the  support  structure  510  to 
faceplate  522  according  to  the  present  invention. 

Yet  another  embodiment  of  a  shadow  mask 
support  suitable  for  physically  penetrating  a  pre- 
determined  distance  into  a  faceplate  according  to 
the  invention  is  shown  by  Figure  32.  This  support 
structure  is  similar  to  Figure  22  above  and  com- 
prises  an  undulated  member  that  defines  peaks 
526  and  valleys  528,  both  shown  as  being  flat- 
tened,  with  the  flattened  tops  of  peaks  526  provid- 
ing  a  mounting  surface  for  receiving  and  securing  a 
foil  shadow  mask  in  tension.  The  valleys  528  or 
base  portions,  of  support  structure  524  are  in- 
dicated  as  physically  penetrating  the  glass  Of  the 
inner  surface  530  of  the  faceplate  532.  The  support 
structure  524  is  preferably  formed  from  an  elon- 
gated  strip  of  metal  which  may  comprise  the  af- 
oredescribed  Carpenter  Alloy  No.  27. 

A  process  according  to  the  invention  for  secur- 
ing  a  support  structure  for  a  tensed  foil  shadow 
mask  to  a  flat  glass  faceplate  having  a  centrally 
disposed  phosphor  screening  area  on  an  inner 
surface  thereof  comprises  the  following:  providing  a 
frame-like  support  structure  for  receiving  and  sup- 
porting  the  shadow  mask  in  tension,  the  support 
structure  having  a  mounting  surface  suitable  for 
securing  the  mask  thereon,  and  a  base  portion 
adapted  for  physically  penetrating  the  faceplate; 
conditioning  the  faceplate  to  be  physically  pene- 
trated  by  the  support  structure  by  heating  the 
faceplate  to  a  predetermined  temperature  in  the 
range  between  the  strain  point  temperature  and  the 
annealing  point  temperature  of  the  glass;  position- 
ing  the  support  structure  on  opposed  sides  of  the 

screen,  and  locating  and  resting  the  structure 
against  the  inner  surface;  heating  the  support  struc- 
ture  by  electrical  resistance  to  the  working  point 
temperature  of  the  glass  and  pressing  the  structure 

5  into  the  glass  through  the  inner  surface,  causing 
the  base  portion  to  penetrate  to  a  depth  effective 
both  to  permanently  secure  the  structure  to  the 
faceplate  against  the  tensile  forces  imparted  by  the 
mask  and  to  position  the  mounting  surface  at  a 

io  predetermined  Q-distance  from  the  faceplate  inner 
surface.  As  a  result,  the  mounting  surface  is  posi- 
tioned  for  receiving  the  foil  shadow  mask  in  tension 
in  appropriate  spaced  relationship  to  the  faceplate 
inner  surface,  and  for  mounting  the  foil  mask  in 

is  tension  on  the  mounting  surface  after  the  disposi- 
tion  of  the  phosphor  screen  on  the  inner  surface. 

Concerning  the  "conditioning"  of  the  faceplate, 
the  preferred  temperature  range  of  the  glass  of  a 
faceplate  for  the  installation  of  a  support  structure 

20  according  to  the  invention  is,  by  way  of  example, 
between  462  degrees  Centigrade-the  strain  point 
of  standard  faceplate  glass,  and  503  degrees 
Centigrade-the  annealing  point  of  standard 
faceplate  glass.  The  temperatures  cited  comprise 

25  the  normal  range  for  glass  used  in  the  faceplates  of 
color  cathode  ray  tube.  A  cold  faceplate  may  be 
brought  to  the  desired  temperature  by  heating  in 
an  oven.  Alternately,  and  more  cost  effectively,  the 
installation  of  the  support  structure  according  to  the 

30  invention  may  be  accomplished  in  the  interim  when 
the  faceplate  is  taken  from  the  mold  and  before  it 
is  put  into  the  annealing  oven.  During  the  interim, 
the  faceplate  is  allowed  to  cool  to  the  desired 
temperature  range  during  which  a  support  structure 

35  can  be  installed. 
With  regard  to  the  temperature  of  the  support 

structure  that  is  pressed  into  the  glass  of  the  inner 
surface  according  to  the  inventive  process,  if  Car- 
penter  Alloy  No.  27  is  used,  the  recommended 

40  temperature  to  which  the  support  structure  should 
be  heated  is  about  1000  degrees  Centigrade-the 
working  point  of  faceplate  glass;  this  is  equivalent 
to  a  red  heat  for  the  Carpenter  No.  27  Alloy. 
Heating  of  the  support  structure,  if  metal,  to  the 

45  proper  temperature  is  preferably  by  electrical  resis- 
tance;  also  feasible  are  heating  by  induction  or  by 
means  of  an  oven.  The  temperatures  to  which  the 
support  structure  and  the  glass  are  heated  are 
preferably  those  that  will  provide  the  necessary 

50  "wetting"  of  the  contacting  surfaces  to  effect  prop- 
er  adherence  and  permanent  anchoring  of  the  sup- 
port  structure  to  the  faceplate.  In  addition,  at  the 
temperatures  and  temperature  ranges  described, 
the  base  portion  of  a  support  structure  can  readily 

55  physically  penetrate  the  glass  of  the  faceplate. 
Figure  33  is  a  diagrammatic  depiction  of  an 

apparatus  suitable  for  the  physical  penetration  ac- 
cording  to  the  invention  of  a  support  structure  into 
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a  faceplate.  It  will  be  observed  that  the  support 
structure  334,  shown  by  way  of  example,  is  the 
support  structure  shown  by  Figures  27  and  28.  The 
structure  is  noted  as  comprising  a  base  portion  382 
having  two  legs  384  and  386,  depicted  as  phys- 
ically  penetrating  faceplate  16.  Means  for  the  ac- 
complishing  physical  penetration  is  depicted  sche- 
matically  as  comprising  a  metal  plate  534  which,  as 
indicated  by  the  arrows  536,  represents  the  phys- 
ical  penetrating  of  the  base  portion  382  of  support 
structure  334  into  the  glass  of  the  inner  surface  19 
of  the  faceplate  16  according  to  the  invention. 
Shims  538  and  540  are  depicted  as  controlling  the 
depth  of  penetration  of  the  support  structure  to 
place  the  mounting  surface  of  the  structure  at  a 
predetermined  Q-distance  from  the  inner  surface 
19  of  faceplate  16.  The  positioning  of  the  support 
structure  with  respect  to  its  proper  location  on  the 
inner  surface  of  the  faceplate  may  be  accom- 
plished  by  a  suitable  fixture  which  holds  the  sup- 
port  structure  334  during  heating,  and  ensures  that 
it  is  in  proper  registry  when  it  is  lowered  onto  the 
inner  surface  19  of  faceplate  16.  The  construction 
of  such  a  fixture  for  all  configurations  of  support 
structures  is  well  within  the  capabilities  of  those 
skilled  in  the  art  of  cathode  ray  tube  manufacture. 

Claims 

1.  A  front  assembly  (15)  for  a  color  cathode  ray 
tube  (10)  including  a  faceplate  (16)  having  on 
its  inner  surface  a  centrally  disposed  phosphor 
screen  (20),  said  assembly  (15)  including  a 
strip  shaped  shadow  mask  support  structure 
(34,  134  234)  having  an  undulated  configura- 
tion  the  edges  of  which  being  in  planes  parallel 
to  or  perpendicular  to  the  faceplate  and  sub- 
stantially  surrounding  the  phosphor  screen  (20) 
for  supporting  the  shadow  mask  (35)  in  tension 
upon  said  undulated  structure  (60),  and  means 
(62)  for  securing  said  undulated  structure  (34) 
to  the  faceplate  (16). 

2.  The  assembly  of  claim  1  ,  wherein  said  support 
structure  (34,  134,  234)  includes  peaks  (62, 
162a,  162b,  260)  disposed  in  a  common  plane 
to  provide  means  for  supporting  said  shadow 
mask  (35)  in  tension  upon  said  support  struc- 
ture  (34),  valleys  (64,  164,  168,  262)  also  dis- 
posed  in  a  common  plane  for  securing  said 
support  structure  (34,  162a,  162b,  260)  to  the 
faceplate  (16). 

3.  The  assembly  of  claim  2,  wherein  said  peaks 
(62,  162a,  162b,  260)  are  disposed  in  a  pre- 
determined  different  common  plane  to  provide 
means  for  supporting  said  shadow  mask  (35) 
in  tension  upon  said  support  structure  (34,  134, 

234). 

4.  The  assembly  of  claim  2  or  3,  wherein  the 
peaks  (66a,  263)  or  valleys  (66b,  262)  of  said 

5  support  structure  (34,  234)  are  flattened  in  a 
common  plane,  respectively. 

5.  The  assembly  of  any  of  claims  1  to  4,  wherein 
said  support  structure  (134)  is  one  of  a  plural- 

io  ity  of  said  support  structures  (134)  substan- 
tially  surrounding  the  centrally  disposed  phos- 
phor  screen  (20). 

6.  The  assembly  of  any  of  the  preceding  claims, 
is  wherein  the  faceplate  (16)  is  fabricated  of 

glass,  and  said  support  structure  (34,  134,  234) 
is  secured  to  the  faceplate  (16)  by  embedding 
the  structure  partially  into  the  glass  when  the 
glass  is  at  a  temperature  in  the  range  between 

20  its  strainpoint  and  its  annealing  point. 

7.  The  assembly  of  claim  1  ,  wherein  said  support 
structure  (34)  comprises  an  undulated  member 
(60)  preferably  made  of  a  strip  of  metal  with 

25  flattened  sides  (66a,  66b),  defining  top  and 
bottom  sinuous  edges  (62,  64),  the  bottom 
sinuous  edge  (64)  providing  means  for  secur- 
ing  the  support  structure  (60)  to  the  faceplate 
(16),  and  the  top  sinuous  edge  (62)  providing 

30  means  for  securing  the  shadow  mask  (35)  to 
the  support  structure. 

8.  The  assembly  of  claim  7,  wherein  said  un- 
dulated  member  (60)  has  a  generally  uniform 

35  width,  with  said  top  sinuous  edge  (62)  being 
disposed  in  a  plane  generally  parallel  to  the 
faceplate  (16). 

9.  The  assembly  of  claim  7  or  8,  including  cap 
40  means  (68)  having  a  land  portion  (74)  extend- 

ing  along  preferably  the  inside  of  said  top 
sinuous  edge  (62)  and  nearest  the  screen  (20) 
and  elevated  above  the  top  edge  (62)  for  se- 
curing  the  shadow  mask  (35)  thereto. 

45 
10.  The  assembly  of  claim  9,  including  a  plurality 

of  said  undulated  members  (60)  and  respective 
cap  means  (68')  substantially  surrounding  the 
centrally  disposed  phosphor  screen  (20)  and 

50  meeting  at  corner  areas  of  the  screen  (20),  the 
outside  of  the  cap  means  being  chamfered 
around  said  corners. 

11.  The  assembly  of  claim  9  or  10,  wherein  said 
55  cap  means  (68)  is  generally  U-shaped  with  leg 

portions  (70a,  70b)  overlying  the  sides  (66a, 
66b)  of  the  undulated  member  (60),  both  said 
undulated  member  (60)  and  said  cap  means 

11 
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(68)  are  preferably  fabricated  of  metal  material 
with  the  leg  portions  (70a,  70b)  of  the  cap 
means  (68)  being  secured  to  the  undulated 
member  (60)  by  weld  means. 

12.  A  front  assembly  (15)  for  a  color  cathode  ray 
tube  (10)  including  a  faceplate  (16)  having  on 
its  inner  surface  (18)  a  centrally  disposed 
phosphor  screen  (20),  said  assembly  (15)  in- 
cluding  a  shadow  mask  support  structure  (134) 
for  securing  a  shadow  mask  (35)  in  tension 
upon  said  faceplate  inner  surface  (16)  and  for 
spacing  the  shadow  mask  (35)  from  the  screen 
(20),  said  support  structure  (134)  comprising  a 
strip  of  metal  that  is  formed  with  an  upper 
portion  (160)  preferably  having  a  flattened 
ridge  substantially  surrounding  the  phosphor 
screen  for  securing  the  shadow  mask  (35)  to 
said  structure  (134),  and  a  series  of  legs  (162a, 
162b)  flared  outwardly  from  each  side  of  the 
upper  portion  (160)  in  opposed  directions  to 
stabilize  the  support  structure  (134). 

13.  The  assembly  of  claim  12,  wherein  said  legs 
(162a,  162b)  flare  outwardly  from  said  upper 
portion  (160)  in  an  alternating  array  on  op- 
posite  sides  thereof. 

14.  The  assembly  of  claim  13,  wherein  alternate 
ones  of  said  legs  (162b")  are  disposed  in  the 
plane  of  said  upper  portion  (160")  and  the 
remaining  legs  (162a")  are  angled  outwardly 
from  the  upper  planar  portion  (160")  preferably 
toward  the  screen  (20). 

15.  The  assembly  of  any  of  claims  12  to  14, 
wherein  said  faceplate  (16)  is  fabricated  of 
glass,  and  said  support  structure  (134')  is  se- 
cured  to  the  faceplate  (16)  by  embedding  the 
distal  ends  of  the  legs  (162)  partially  into  the 
glass  when  the  glass  is  at  a  temperature  in  the 
range  between  its  strain  point  and  its  annealing 
point. 

16.  The  assembly  of  any  of  claims  12  to  14, 
wherein  the  distal  ends  of  said  legs  (152a, 
162b)  are  secured  to  flat  plate  means  (164) 
and  the  flat  plate  means  (164),  in  turn,  is 
secured  to  the  faceplate  (16)  preferably  by  a 
hardened  cement. 

17.  A  faceplate  (16)  assembly  for  a  color  cathode 
ray  tube  (10)  comprising  a  glass  faceplate  (16) 
having  on  its  inner  surface  a  centrally  disposed 
phosphor  screen  (20),  and  a  foil  shadow  mask 
(35)  mounted  in  tension  on  a  mask  support 
structure  (134',  234')  located  on  opposed  sides 
of  the  screen,  and  substantially  surrounding 

said  mask  support  structure  (134',  234')  phys- 
ically  penetrating  said  faceplate  (16)  for  perma- 
nent,  cementless  anchoring  of  said  structure 
(134',  234')  to  said  faceplate  (16),  with  the 

5  embedment  of  said  mask  support  structure 
(134',  234')  being  of  such  depth  as  to  cause 
said  structure  (134',  234')  to  resist  tensile 
forces  created  by  said  mask  (35)  said  support 
structure  (134',  234'). 

10 
18.  The  assembly  of  claim  17,  wherein  said  sup- 

port  structure  (134',  234')  preferably  comprises 
a  material  having  a  coefficient  of  thermal  ex- 
pansion  compatible  with  that  of  said  glass, 

is  such  as  a  metal  alloy  or  a  ceramic  and  in- 
cludes  a  surface  (160,  260)  for  receiving  and 
securing  said  shadow  mask  (35)  in  tension, 
and  a  base  portion  (162a,  162b,  262)  phys- 
ically  penetrating  a  predetermined  distance 

20  into  said  faceplate  (16)  for  anchoring  of  said 
support  structure  (134',  234')  to  said  faceplate 
(16)  and  placing  said  mounting  surface  (160, 
260)  at  a  predetermined  Q  distance  from  said 
faceplate  (16)  inner  surface  (18). 

25 
19.  A  process  of  securing  a  support  structure 

(134',  234')  for  a  tensed  foil  shadow  mask  (35) 
to  a  glass  faceplate  (16)  having  a  centrally 
disposed  phosphor  screening  area  (20)  on  an 

30  inner  surface  (18)  thereof,  said  process  includ- 
ing  the  steps  of  providing  a  frame-like  support 
structure  (134',  234')  for  receiving  and  support- 
ing  said  shadow  mask  (35)  in  tension,  said 
support  structure  (134',  234')  having  a  mount- 

35  ing  surface  (160,  260)  suitable  for  securing 
said  mask  (35)  thereon,  and  a  base  portion 
(162a,  162b,  260)  adapted  for  physically  pene- 
trating  said  faceplate  (16),  providing  a 
faceplate  (16)  at  least  said  surface  (18)  of 

40  which  is  heated  to  a  predetermined  tempera- 
ture  at  which  it  is  conditioned  to  be  penetrated 
by  said  support  structure  (134',  234'),  pressing 
said  structure  (134',  234')  into  said  faceplate 
(16)  through  said  inner  surface  (18)  on  op- 

45  posed  sides  of  said  screen  (20),  causing  said 
base  portion  (162a,  162b,  260)  to  penetrate  to 
a  depth  effective  both  to  secure  said  structure 
(134',  234')  to  said  faceplate  (16)  against  the 
tensile  forces  imparted  by  said  mask  (35),  and 

50  to  position  said  mounting  surface  (160,  260)  at 
a  predetermined  distance  from  said  faceplate 
inner  surface  (18),  whereby  said  mounting  sur- 
face  (160,  260)  is  positioned  for  receiving  said 
foil  shadow  mask  (35)  in  tension  in  appropriate 

55  spaced  relationship  to  said  faceplate  inner  sur- 
face  (18);  and  mounting  said  foil  mask  (35)  in 
tension  on  said  mounting  surface  (160,  260) 
after  the  disposition  of  the  phosphor  screen 

12 
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(20)  on  said  inner  surface  (18). 

20.  The  process  of  claim  19,  wherein  the  predeter- 
mined  temperature  of  said  faceplate  (16)  is 
preferably  in  the  range  between  the  strain 
point  temperature  and  the  annealing  point  tem- 
perature  of  said  glass,  i.e.,  in  the  range  of  462 
to  503  degrees  Centigrade,  said  process  in- 
cluding  the  step  of  also  heating  the  support 
structure  (134',  234')  to  a  predetermined  tem- 
perature  which  preferably  is  a  temperature 
substantially  equivalent  to  the  working  point  of 
said  glass  of  said  faceplate  (16),  i.e.,  about 
1,000  degrees  Centigrade  and  pressing  said 
heated  structure  (134',  234')  into  the  glass  of 
said  heated  faceplate  (16)  to  position  said 
mounting  surface  (160,  260)  at  a  predeter- 
mined  distance  from  said  faceplate  (16)  inner 
surface  (18). 

21.  The  process  of  claim  19  or  20,  wherein  the 
support  structure  (134',  234')  is  heated  by 
electrical  resistance  to  the  working  point  tem- 
perature  of  said  glass  after  which  said  struc- 
ture  (134',  234')  is  pressed  into  said  glass 
through  said  inner  surface  to  permanently  se- 
cure  said  structure  (134',  234')  to  said 
faceplate  (16)  and  position  said  mounting  sur- 
face  (160,  260)  in  appropriate  spaced  relation- 
ship  to  said  faceplate  (16)  inner  surface  (18). 

Revendicatlons 

1.  Un  ensemble  de  facade  (15)  destine  a  un  tube 
a  rayons  cathodiques  couleur  (10)  comprenant 
un  fond  (16)  sur  la  surface  interieure  duquel 
est  dispose  au  centre  un  ecran  (20)  porteur  de 
substances  luminescentes,  ledit  ensemble  (15) 
comprenant  une  structure  de  support  de  mas- 
que  perfore  en  forme  de  bandes  (34,  134,  234) 
de  configuration  ondulee  dont  les  bords  sont 
situes  dans  des  plans  paralleles  ou  perpendi- 
culaires  au  fond,  et  entourant  sensiblement 
I'ecran  (20)  porteur  de  substances  luminescen- 
tes  pour  supporter  en  tension  le  masque  perfo- 
re  (35)  au-dessus  de  ladite  structure  ondulee 
(80),  et  des  moyens  (62)  pour  fixer  ladite  struc- 
ture  ondulee  (34)  au  fond  (16). 

2.  L'ensemble  selon  la  revendication  1,  dans  le- 
quel  ladite  structure  de  support  (34,  134,  234) 
comprend  des  pics  (62,  162a,  162b,  260)  dis- 
poses  dans  un  plan  commun  pour  constituer 
un  moyen  pour  supporter  ledit  masque  perfore 
(35)  en  tension  au-dessus  de  ladite  structure 
de  support  (34)  ,  des  vallees  (64,  164,  168, 
262)  disposees  elles  aussi  dans  un  plan  com- 
mun  pour  fixer  ladite  structure  de  support  (34, 

162a,  162b,  260)  sur  le  fond  (16). 

3.  L'ensemble  selon  la  revendication  2,  dans  le- 
quel  lesdits  pics  (62,  162a,  162b,  260)  sont 

5  disposes  dans  un  plan  commun  different  pre- 
determine  afin  de  constituer  un  moyen  pour 
supporter  en  tension  ledit  masque  perfore  (35) 
sur  ladite  structure  de  support  (34,  134,  234). 

io  4.  L'ensemble  selon  la  revendication  2  ou  3,  dans 
lequel  les  pics  (66a,  263)  ou  les  vallees  (66b, 
262)  de  ladite  structure  de  support  (34,  234) 
sont  aplatis  dans  un  plan  commun,  respective- 
ment. 

15 
5.  L'ensemble  selon  I'une  quelconque  des  reven- 

dications  1  a  4,  dans  lequel  ladite  structure  de 
support  (134)  est  une  structure  de  support 
parmi  plusieurs  structures  (134)  entourant  sen- 

20  siblement  I'ecran  (20)  porteur  de  substances 
luminescentes  dispose  au  centre. 

6.  L'ensemble  selon  I'une  quelconque  des  reven- 
dications  precedentes  dans  lequel  le  fond  (16) 

25  est  en  verre  et  ladite  structure  de  support  (34, 
134,  234)  est  fixee  au  fond  (16)  par  un  encas- 
trement  partiel  de  la  structure  de  support  dans 
le  verre  lorsque  le  verre  est  a  une  temperature 
comprise  dans  la  plage  entre  son  point  de 

30  deformation  sous  contrainte  et  son  point  de 
recuit. 

7.  L'ensemble  selon  la  revendication  1,  dans  le- 
quel  ladite  structure  de  support  (34)  comprend 

35  un  element  ondule  (60),  de  preference  forme 
d'une  bande  metallique  a  bords  aplatis  (66a, 
66b),  definissant  des  bords  superieur  et  infe- 
rieur  sinueux  (62,  64),  le  bord  sinueux  inferieur 
(64)  constituant  un  moyen  de  fixation  de  la 

40  structure  de  support  (60)  sur  le  fond  (16),  et  le 
bord  sinueux  superieur  (62)  constituant  un 
moyen  de  fixation  du  masque  perfore  (35)  sur 
la  structure  de  support. 

45  8.  L'ensemble  selon  la  revendication  7,  dans  le- 
quel  ledit  element  ondule  (60)  est  d'une  lar- 
geur  generalement  uniforme,  ledit  bord  si- 
nueux  superieur  (62)  etant  dispose  dans  un 
plan  generalement  parallele  au  fond  (16). 

50 
9.  L'ensemble  selon  la  revendication  7  et  8,  com- 

prenant  des  moyens  de  capuchon  (68)  com- 
portant  une  partie  d'appui  (74)  s'etendant  de 
preference  le  long  de  I'interieur  dudit  bord 

55  sinueux  (62)  et  le  plus  pres  de  I'ecran  (20)  et 
surelevee  au-dessus  du  bord  superieur  (62) 
afin  d'y  fixer  le  masque  perfore  (35). 

13 
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10.  L'ensemble  selon  la  revendication  9,  compre- 
nant  plusieurs  dits  elements  ondules  (60)  et 
moyens  respectifs  de  capuchon  (68')  entourant 
sensiblement  I'ecran  (20)  porteur  de  substan- 
ces  luminescentes  dispose  au  centre  et  se 
rejoignant  aux  surfaces  de  coins  de,  I'ecran 
(20),  I'exterieur  des  moyens  de  capuchon  etant 
chanfreine  autour  desdits 

11.  L'ensemble  selon  la  revendication  9  ou  10, 
dans  lequel  ledit  moyen  de  capuchon  (68) 
forme  en  general  un  U  dont  les  parties  formant 
les  branches  (70a,  70b)  recouvrent  les  cotes 
(66a,  66b)  de  I'element  ondule  (60),  tant  ledit 
element  ondule  (60)  que  ledit  moyen  de  capu- 
chon  (68)  sont  de  preference  en  matiere  metal- 
lique,  les  parties  de  pattes  (70a,  70b)  du 
moyen  de  capuchon  (68)  etant  fixees  par  sou- 
dure  a  I'element  ondule  (60). 

12.  Un  ensemble  de  fagade  (15)  destine  a  un  tube 
a  rayons  cathodiques  couleur  (10)  comprenant 
un  fond  (16)  sur  la  surface  interieure  (18)  du- 
quel  est  dispose  au  centre  un  ecran  (20)  por- 
teur  de  substances  luminescentes,  ledit  en- 
semble  (15)  comprenant  une  structure  (134)  de 
support  de  masque  destinee  a  fixer  en  tension 
un  masque  perfore  (35)  sur  ladite  surface  inte- 
rieure  du  fond  (16)  et  a  espacer  le  masque 
perfore  (35)  de  I'ecran  (20),  ladite  structure  de 
support  (134)  comprenant  une  bande  metalli- 
que  ou  est  conformee  une  partie  superieure 
(160)  incluant  de  preference  un  bord  aplati 
entourant  sensiblement  I'ecran  porteur  de 
substances  luminescentes  afin  de  fixer  sur  la- 
dite  structure  (134)  le  masque  perfore  (35),  et 
une  serie  de  pattes  (162a,  162b)  evasees  vers 
I'exterieur  a  partir  de  chaque  cote  de  la  partie 
superieure  (160)  dans  des  directions  opposees 
pour  stabiliser  la  structure  de  support  (134). 

13.  L'ensemble  selon  la  revendication  12,  dans 
lequel  lesdites  pattes  (162a,  162b)  s'evasent 
vers  I'exterieur  a  partir  de  ladite  partie  supe- 
rieure  (160)  en  formant  un  reseau  situe  en 
alternance  sur  des  cotes  opposes  de  celles-ci. 

14.  L'ensemble  selon  la  revendication  13,  dans 
lequel  des  pattes  agencees  en  alternance 
(162b")  sont  disposees  dans  le  plan  de  ladite 
partie  superieure  (160")  et  les  pattes  restantes 
(162a")  sont  inclinees  vers  I'exterieur  par  rap- 
port  a  la  partie  plane  superieure  (160"),  de 
preference  vers  I'ecran  20. 

15.  L'ensemble  selon  I'une  quelconque  des  reven- 
dications  12  a  14,  dans  lequel  ledit  fond  (16) 
est  en  verre  et  ledit  support  de  structure  (134') 

est  fixe  au  fond  (16)  en  encastrant  partielle- 
ment  dans  le  verre  les  extremites  distales  des 
pattes  (162)  lorsque  le  verre  est  a  une  tempe- 
rature  situee  dans  la  plage  comprise  entre  son 

5  point  de  deformation  sous  contrainte  et  son 
point  de  recuit. 

16.  L'ensemble  selon  I'une  quelconque  des  reven- 
dications  12  a  14,  dans  lequel  les  extremites 

io  distales  desdites  pattes  (152a,  162b)  sont 
fixees  sur  un  moyen  (164)  en  forme  de  plaque 
plate  et  le  moyen  (164)  en  forme  de  plaque 
plate  est  lui-meme  fixe  sur  le  fond  (16)  de 
preference  par  un  ciment  durci. 

15 
17.  Un  ensemble  de  fond  (16)  destine  a  un  tube  a 

rayons  cathodiques  couleur  (10)  comprenant 
un  fond  en  verre  (16),  sur  la  surface  interieure 
duquel  est  dispose  au  centre  un  ecran  (20) 

20  porteur  de  substances  luminescentes,  et  un 
masque  perfore  (35)  en  feuille  monte  en  ten- 
sion  sur  une  structure  (134',  234')  de  support 
de  masque  situee  sur  des  cotes  opposes  de 
I'ecran,  et  entourant  sensiblement  ladite  struc- 

25  ture  (134',  234')  de  support  de  masque  en 
penetrant  physiquement  dans  ledit  fond  en  vue 
d'un  ancrage  permanent,  sans  ciment,  de  ladi- 
te  structure  (134',  234')  sur  ledit  fond  (16), 
I'encastrement  de  ladite  structure  (134',  234') 

30  de  support  de  masque  etant  d'une  profondeur 
apte  a  amener  ladite  structure  (134',  234')  a 
resister  a  des  forces  de  tension  creees  par 
ledit  masque  (35)  dans  ladite  structure  (134', 
234'). 

35 
18.  L'ensemble  selon  la  revendication  17,  dans 

lequel  ladite  structure  (134',  234')  comprend 
de  preference  une  matiere  a  coefficient  de 
dilatation  thermique  compatible  avec  celui  du- 

40  dit  verre,  par  exemple  un  alliage  metallique  ou 
une  ceramique,  et  comprend  une  surface  (160, 
260)  pour  recevoir  et  fixer  en  tension  ledit 
masque  perfore  (35),  et  une  partie  de  base 
(162a,  162b,  262)  penetrant  physiquement  a 

45  une  distance  predetermined  dans  ledit  fond 
(16)  pour  ancrer  ladite  structure  (134',  234') 
audit  fond  (16)  et  placer  ladite  surface  de 
montage  (160,  260)  a  une  distance  predetermi- 
nee  Q  de  ladite  surface  interieure  (18)  de  fond 

50  (16). 

19.  Un  procede  destine  a  fixer  une  structure  de 
support  (134',  234')  d'un  masque  perfore  en 
feuille  tendue  (35)  sur  un  fond  en  verre  (16), 

55  sur  une  surface  interieure  (18)  duquel  est  dis- 
posed  au  centre  une  zone  d'ecran  (20)  porteur 
de  substances  luminescentes,  ledit  procede 
comprenant  les  etapes  consistant  a  realiser 

14 
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une  structure  de  support  en  forme  de  cadre 
(134',  234')  pour  recevoir  et  supporter  en  ten- 
sion  ledit  masque  perfore  (35),  ladite  structure 
de  support  (134',  234')  comportant  une  surface 
de  montage  (160,  260)  prevue  pour  y  fixer  ledit 
masque  (35),  et  une  partie  de  base  (162a, 
162b,  260)  apte  a  penetrer  physiquement  dans 
ledit  fond  (16),  realiser  un  fond  (16)  dont  au 
moins  ladite  surface  (18)  est  chauffee  a  une 
temperature  predetermined  a  laquelle  elle  est 
conditionnee  pour  que  ladite  structure  de  sup- 
port  (134')  y  penetre,  appuyer  ladite  structure 
(134',  234')  dans  ledit  fond  (16)  a  travers  ladite 
surface  interieure  (18)  sur  des  cotes  opposes 
dudit  ecran  (20),  amener  ladite  partie  de  base 
(162a,  162b,  260)  a  penetrer  a  une  profondeur 
efficace  tant  pour  fixer  ladite  structure  (134', 
234')  audit  fond  (16)  en  opposition  aux  forces 
de  tension  communiquees  par  ledit  masque 
(35)  que  pour  positionner  ladite  surface  de 
base  (160,  260)  a  une  distance  predetermined 
de  ladite  surface  interieure  (18)  de  fond,  grace 
a  quoi  ladite  surface  de  montage  (160,  260) 
est  positionnee  pour  recevoir  en  tension  ledit 
masque  perfore  (35)  en  feuille  dans  une  rela- 
tion  espacee  appropriee  avec  ladite  surface 
interieure  (18)  de  fond;  et  monter  en  tension 
ledit  masque  en  feuille  (35)  sur  ladite  surface 
de  montage  (160,  260)  apres  avoir  dispose  sur 
ladite  surface  interieure  (18)  I'ecran  (20)  por- 
teur  de  substances  luminescentes. 

20.  Le  procede  selon  la  revendication  19,  dans 
lequel  la  temperature  predetermined  dudit  fond 
(16)  est  de  preference  situee  dans  la  plage 
comprise  entre  la  temperature  de  point  de 
deformation  sous  contrainte  et  la  temperature 
de  point  de  recuit  dudit  verre,  c'est-a-dire  dans 
la  plage  de  462  a  503  degres  centigrades, 
ledit  procede  comprenant  I'etape  consistant  a 
chauffer  aussi  la  structure  de  support  (134', 
234')  a  une  temperature  predetermined  qui  est 
de  preference  une  temperature  sensiblement 
equivalente  au  point  de  travail  dudit  verre  dudit 
fond  (16),  c'est-a-dire  environ  1000  degres 
centigrades,  et  appuyer  ladite  structure  chauf- 
fee  (134',  234')  dans  le  verre  dudit  fond  chauf- 
fe  (16)  pour  positionner  ladite  surface  de  mon- 
tage  (160,  260)  a  une  distance  predetermined 
de  ladite  surface  interieure  (18)  du  fond  (16). 

21.  Le  procede  selon  la  revendication  19  ou  20, 
dans  lequel  la  structure  de  support  (134',  234') 
est  chauffee  par  une  resistance  electrique  a  la 
temperature  du  point  de  travail  dudit  verre, 
apres  quoi  ladite  structure  (134',  234')  est  ap- 
puyee  dans  ledit  verre  a  travers  ladite  surface 
interieure  pour  fixer  de  fagon  permanente  ladi- 

te  structure  (134',  234')  audit  fond  (16)  et  posi- 
tionner  ladite  surface  de  montage  (160,  260) 
dans  une  relation  espacee  appropriee  par  rap- 
port  a  ladite  surface  interieure  (18)  du  fond 

5  (16). 

Patentanspruche 

1.  Frontanordnung  (15)  fur  eine  Farbkathoden- 
io  strahlrohre  (10)  umfassend  eine  Frontplatte 

(16),  die  auf  ihrer  Innenflache  einen  mittig  an- 
geordneten  Leuchtschirm  (20)  aufweist,  wobei 
die  Anordnung  (15)  eine  streifenformige  Schat- 
tenmaskenhalterstruktur  (34,  134,  234)  auf- 

15  weist,  die  wellenformig  ausgelegt  ist,  und  de- 
ren  Kanten  in  Ebenen  liegen,  die  parallel  oder 
senkrecht  zu  der  Frontplatte  verlaufen,  und  die 
im  wesentlichen  den  Leuchtschirm  (20)  umgibt, 
urn  die  Schattenmaske  (35)  auf  der  gewellten 

20  Struktur  (60)  festzuspannen,  und  eine  Einrich- 
tung  (62)  zum  Befestigen  der  gewellten  Struk- 
tur  (34)  auf  der  Frontplatte  (16). 

2.  Anordnung  nach  Anspruch  1,  dadurch  gekenn- 
25  zeichnet,  da/3  die  Halterstruktur  (34,  134,  234) 

Spitzen  (62,  162a,  162b)  aufweist,  die  in  einer 
gemeinsamen  Ebene  angeordnet  sind,  urn  eine 
Einrichtung  zu  bilden,  die  die  Schattenmaske 
(35)  auf  der  Halterstruktur  (34)  festspannt,  Ver- 

30  tiefungen  (64,  164,  168,  262),  die  ebenfalls  in 
einer  gemeinsamen  Ebene  angeordnet  sind, 
urn  die  Halterstruktur  (34,  162a,  162b,  260)  an 
der  Frontplatte  (16)  zu  befestigen. 

35  3.  Anordnung  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  da/3  die  Spitzen  (62,  162a,  162b,  260) 
in  einer  vorbestimmten  anderen  gemeinsamen 
Ebene  angeordnet  sind,  urn  eine  Einrichtung 
zu  bilden,  die  die  Schattenmaske  (35)  auf  der 

40  Halterstruktur  (34,  134,  234)  festspannt. 

4.  Anordnung  nach  Anspruch  2  oder  3,  dadurch 
gekennzeichnet,  da/3  die  Spitzen  (66a,  263) 
bzw.  Vertiefungen  (66b,  262)  der  Halterstruktur 

45  (34,  234)  in  einer  gemeinsamen  Ebene  abge- 
flacht  sind. 

5.  Anordnung  nach  einem  der  Anspruch  1  bis  4, 
dadurch  gekennzeichnet,  da/3  die  Halterstruktur 

50  (134)  zu  einer  Vielzahl  von  Halterstrukturen 
(134)  gehort,  die  im  wesentlichen  den  mittig 
angeordneten  Leuchtschirm  (20)  umgeben. 

6.  Anordnung  nach  einem  der  vorhergehenden 
55  Anspruche,  dadurch  gekennzeichnet,  da/3  die 

Frontplatte  (16)  aus  Glas  besteht,  und  die  Hal- 
terstruktur  (34,  134,  234)  an  der  Frontplatte 
befestigt  wird,  indem  die  Struktur  teilweise  in 

15 
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das  Glas  eingebettet  wird,  wenn  das  Glas  eine 
Temperatur  hat  im  Bereich  zwischen  seinem 
unteren  Kuhlpunkt  und  seinem  oberen  Kuhl- 
punkt. 

7.  Anordnung  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  da/S  die  Halterstruktur  (34)  ein  gewell- 
tes  Teil  (60)  umfa/St,  das  vorzugsweise  aus 
einem  Metallstreifen  mit  abgeflachten  Seiten 
(66a,  66b)  besteht,  der  die  oberen  und  unteren 
welligen  Kanten  (62,  64)  bildet,  wobei  die  un- 
tere  wellige  Kante  (64)  eine  Einrichtung  bildet 
zum  Befestigen  der  Halterstruktur  (60)  an  der 
Frontplatte  (16),  und  die  obere  wellige  Kante 
(62)  eine  Einrichtung  bildet  zum  Befestigen  der 
Schattenmaske  (35)  an  der  Halterstruktur. 

8.  Anordnung  nach  Anspruch  7,  dadurch  gekenn- 
zeichnet,  da/S  das  gewellte  Teil  (60)  eine  im 
allgemeinen  gleichma/Sige  Breite  besitzt,  wobei 
die  obere  wellige  Kante  (62)  in  einer  Ebene 
liegt,  die  im  allgemeinen  parallel  ist  zu  der 
Frontplatte  (16). 

9.  Anordnung  nach  Anspruch  7  oder  8,  umfas- 
send  eine  Kappe  (68)  mit  einem  Steg  (74),  der 
sich  vorzugsweise  langs  der  Innenseite  der 
oberen  welligen  Kante  (62)  und  am  nachsten 
bei  dem  Schirm  (20)  erstreckt,  und  uber  die 
obere  Kante  (62)  hinausragt,  urn  die  Schatten- 
maske  (35)  daran  zu  befestigen. 

10.  Anordnung  nach  Anspruch  9,  umfassend  eine 
Vielzahl  der  gewellten  Teile  (60)  und  jeweiligen 
Kappen  (68'),  die  im  wesentlichen  den  mittig 
angeordneten  Leuchtschirm  (20)  umgeben  und 
sich  an  Eckbereichen  des  Schirmes  (20)  tref- 
fen,  wobei  die  Au/Senseite  der  Kappen  urn  die- 
se  Ecken  herum  abgeschragt  ist. 

11.  Anordnung  nach  Anspruch  9  oder  10,  dadurch 
gekennzeichnet,  da/S  die  Kappe  (68)  im  allge- 
meinen  U-formig  ist,  wobei  die  Schenkelab- 
schnitte  (70a,  70b)  uber  den  Seiten  (66a,  66b) 
des  gewellten  Teiles  (60)  liegen,  und  da/S  so- 
wohl  das  gewellte  Teil  (60)  als  auch  die  Kappe 
(68)  vorzugsweise  aus  Metall  bestehen,  wobei 
die  Schenkelabschnitte  (70a,  70b)  der  Kappe 
(68)  durch  Schwei/Sen  an  dem  gewellten  Teil 
(60)  befestigt  sind. 

12.  Frontanordnung  (15)  fur  eine  Farbkathoden- 
strahlrohre  (10),  umfassend  eine  Frontplatte 
(16),  die  auf  ihrer  Innenseite  (18)  einen  mittig 
angeordneten  Leuchtschirm  (20)  aufweist,  wo- 
bei  die  Anordnung  (15)  eine  Schattenmasken- 
halterstruktur  (134)  aufweist  zum  Festspannen 
einer  Schattenmaske  auf  der  Innenflache  (16) 

der  Frontplatte,  und  urn  die  Schattenmaske 
(35)  von  dem  Schirm  (20)  beabstandet  zu  hal- 
ten,  wobei  die  Halterstruktur  (134)  einen  Me- 
tallstreifen  aufweist,  der  mit  einem  oberen  Ab- 

5  schnitt  (160)  ausgebildet  ist,  der  vorzugsweise 
einen  abgeflachten  Rucken  aufweist,  der  im 
wesentlichen  den  Leuchtschirm  umgibt,  urn  die 
Schattenmaske  (35)  an  der  Struktur  (134)  zu 
befestigen,  und  eine  Reihe  von  Schenkeln 

io  (162a,  162b),  die  sich  von  jeder  Seite  des 
oberen  Abschnittes  (160)  in  entgegengesetzte 
Richtungen  nach  au/Sen  erstrecken,  urn  die 
Halterstruktur  (134)  zu  stabilisieren. 

is  13.  Anordnung  nach  Anspruch  12,  dadurch  ge- 
kennzeichnet,  da/3  die  Schenkel  (162a,  162b) 
sich  von  dem  oberen  Abschnitt  (160)  abwech- 
selnd  auf  gegenuberliegenden  Seiten  nach  au- 
t o   erstrecken. 

20 
14.  Anordnung  nach  Anspruch  13,  dadurch  ge- 

kennzeichnet,  da/S  jeder  zweite  der  Schenkel 
(162b")  in  der  Ebene  des  oberen  Abschnittes 
(160")  angeordnet  ist,  und  die  ubrigen  Schen- 

25  kel  (162a")  sich  von  dem  oberen  ebenen  Ab- 
schnitt  (160")  vorzugsweise  zu  dem  Schirm 
(20)  hin  im  Winkel  nach  au/Sen  erstrecken. 

15.  Anordnung  nach  einem  der  Anspruche  12  bis 
30  14,  dadurch  gekennzeichnet,  da/S  die  Frontplat- 

te  (16)  aus  Glas  besteht,  und  die  Halterstruktur 
(134')  an  der  Frontplatte  (16)  befestigt  wird, 
indem  die  distalen  Enden  der  Schenkel  (162) 
teilweise  in  das  Glas  eingebettet  werden,  wenn 

35  das  Glas  eine  Temperatur  hat  im  Bereich  zwi- 
schen  seinem  unteren  Kuhlpunkt  und  seinem 
oberen  Kuhlpunkt. 

16.  Anordnung  nach  einem  der  Anspruche  12  bis 
40  14,  dadurch  gekennzeichnet,  da/S  die  distalen 

Enden  der  Schenkel  (152a,  162b)  an  der  fla- 
chen  Platte  (164)  befestigt  sind,  und  die  flache 
Platte  (164)  wiederum  an  der  Frontplatte  (16) 
befestigt  ist,  vorzugsweise  durch  einen  gehar- 

45  teten  Kitt. 

17.  Frontplattenanordnung  (16)  fur  eine  Farbkatho- 
denstrahlrohre  (10),  umfassend  eine  Frontplat- 
te  (16)  aus  Glas,  die  auf  ihrer  Innenflache 

50  einen  mittig  angeordneten  Leuchtschirm  (20) 
aufweist,  und  eine  folienartige  Schattenmaske 
(35),  die  auf  einer  Maskenhalterstruktur  (134', 
234')  festgespannt  ist,  die  auf  gegenuberlie- 
genden  Seiten  des  Schirmes  angeordnet  ist 

55  und  im  wesentlichen  die  Maskenhalterstruktur 
(134',  234')  umgibt,  die  die  Frontplatte  (16) 
physisch  durchdringt,  urn  die  Halterstruktur 
(134',  234')  dauerhaft  und  ohne  Kitt  an  der 

16 
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Frontplatte  (16)  zu  verankern,  wobei  die  Mas- 
kenhalterstruktur  (134',  234')  so  tief  eingebettet 
ist,  da/3  die  Struktur  (134',  234')  Zugkraften 
standhalten  kann,  die  von  der  Maske  (35)  auf 
die  Halterstruktur  (134',  234')  ausgeubt  wer- 
den. 

18.  Anordnung  nach  Anspruch  17,  dadurch  ge- 
kennzeichnet,  da/3  die  Halterstruktur  (134', 
234')  vorzugsweise  aus  einem  Material  be- 
steht,  das  einen  Warmeausdehnungskoeffizien- 
ten  besitzt,  der  mit  dem  von  Glas  vereinbar  ist, 
beispielsweise  aus  einer  Metallegierung  oder 
einem  keramischen  Material,  und  eine  Oberfla- 
che  (160,  260)  aufweist,  die  die  Schattenmaske 
(35)  aufnimmt,  und  auf  der  diese  festgespannt 
wird,  und  ein  Fufiteil  (162a,  162b,  262),  das 
physisch  ein  vorbestimmtes  Stuck  in  die  Front- 
platte  (16)  eindringt,  urn  die  Halterstruktur 
(134',  234')  an  der  Frontplatte  (16)  zu  veran- 
kern,  und  urn  die  Befestigungsflache  (160, 
260)  in  einem  vorbestimmten  Abstand  Q  von 
der  Innenflache  (18)  der  Frontplatte  (16)  zu 
positionieren. 

19.  Verfahren  zum  Befestigen  einer  Halterstruktur 
(134',  234')  fur  eine  gespannte,  folienartige 
Schattenmaske  (35)  auf  einer  Frontplatte  (16) 
aus  Glas,  die  einen  mittig  angeordneten 
Leuchtschirmbereich  (20)  auf  ihrer  Innenflache 
(18)  aufweist,  wobei  das  Verfahren  die  folgen- 
den  Schritte  umfa/St:  Anordnen  einer  rahmenar- 
tigen  Halterstruktur  (134',  234'),  die  die  Schat- 
tenmaske  (35)  aufnimmt,  und  auf  der  diese 
festgespannt  wird,  wobei  die  Halterstruktur 
(134',  234')  eine  Befestigungsflache  (160,  260) 
aufweist,  die  geeignet  ist,  urn  die  Maske  (35) 
darauf  zu  befestigen,  und  Anordnen  eines  Fu/3- 
teils  (162a,  162b,  260),  das  physisch  in  die 
Frontplatte  (16)  eindringen  kann,  Anordnen  ei- 
ner  Frontplatte  (16),  wo  mindestens  deren  Fla- 
che  (18)  auf  eine  vorbestimmte  Temperatur 
erhitzt  wird,  bei  der  die  Halterstruktur  (134', 
234')  in  sie  eindringen  kann,  Einpressen  der 
Struktur  (134',  234')  in  die  Frontplatte  (16) 
durch  die  Innenflache  (18)  auf  gegenuberlie- 
genden  Seiten  des  Schirmes  (20),  so  da/3  das 
Fufiteil  (162a,  162b,  260)  so  tief  eindringt,  da/3 
die  Struktur  (134',  234')  an  der  Frontplatte  (16) 
befestigt  wird  gegen  die  Zugkrafte,  die  von  der 
Maske  (35)  ausgeubt  werden,  und  da/3  die 
Befestigungsflache  (160,  260)  in  einem  vorbe- 
stimmten  Abstand  von  der  Innenflache  (18)  der 
Frontplatte  positioniert  wird,  wodurch  die  Befe- 
stigungsflache  (160,  260)  so  positioniert  wird, 
da/3  sie  die  folienartige  Schattenmaske  (35) 
aufnimmt  und  in  einem  geeigneten  Abstand 
von  der  Innenflache  (18)  der  Frontplatte  fest- 

spannt;  und  Festspannen  der  folienartigen 
Maske  (35)  auf  der  Befestigungsflache  (160, 
260),  nachdem  der  Leuchtschirm  (20)  auf  der 
Innenflache  (18)  angeordnet  wurde. 

5 
20.  Verfahren  nach  Anspruch  19,  dadurch  gekenn- 

zeichnet,  da/3  die  vorbestimmte  Temperatur 
der  Frontplatte  (16)  vorzugsweise  im  Bereich 
zwischen  dem  unteren  Kuhlpunkt  und  dem 

io  oberen  Kuhlpunkt  des  Glases  liegt,  d.h.  im 
Bereich  von  462  bis  503  °  C,  wobei  das  Verfah- 
ren  den  Schritt  umfafit,  da/3  auch  die  Halter- 
struktur  (134',  234')  auf  eine  vorbestimmte 
Temperatur  erhitzt  wird,  die  vorzugsweise  eine 

is  Temperatur  ist,  die  im  wesentlichen  der  Be- 
triebstemperatur  des  Glases  der  Frontplatte 
(16)  entspricht,  d.h.  etwa  1.000°  C,  und  da/3  die 
erhitzte  Struktur  (134',  234')  in  das  Glas  der 
erhitzten  Frontplatte  (16)  geprefit  wird,  urn  die 

20  Befestigungsflache  (160,  260)  in  einem  vorbe- 
stimmten  Abstand  von  der  Innenflache  (18)  der 
Frontplatte  (16)  zu  positionieren. 

21.  Verfahren  nach  Anspruch  19  oder  20,  dadurch 
25  gekennzeichnet,  da/3  die  Halterstruktur  (134', 

234')  durch  elektrischen  Widerstand  auf  die 
Betriebstemperatur  des  Glases  aufgeheizt  wird, 
wonach  die  Struktur  (134',  234')  in  das  Glas 
durch  die  Innenflache  geprefit  wird,  urn  die 

30  Struktur  (134',  234')  dauerhaft  an  der  Frontplat- 
te  (16)  zu  befestigen,  und  urn  die  Befesti- 
gungsflache  (160,  260)  in  einem  geeigneten 
Abstand  von  der  Innenflache  (18)  der  Front- 
platte  (16)  zu  positionieren. 
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