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(57)  A  shadow  mask  assembly  for  a  color  cathode 
ray  tube  has  a  shadow  mask  (5),  a  frame  (6)  and 
a  plurality  of  bimetallic  spring  members  (7).  The 
shadow  mask  is  supported  by  the  frame  and  is 
disposed  behind  an  inner  surface  of  a  glass 
panel  with  a  predetermined  space  being  pro- 
vided  with  respect  to  the  inner  surface.  Each  of 
the  bimetallic  spring  members  has  a  high 
expansion  metal  (1)  and  a  low  expansion  metal 
(2)  bonded  together  and  supports  the  frame  to 
the  glass  panel.  The  effective  length  of  the  low 
expansion  metal  of  the  bimetallic  spring  mem- 
ber  is  shorter  than  the  spring  working  effective 
length  (Ls)  of  the  bimetallic  spring  member.  The 
correction  working  effective  length  (Lc)  and  the 
spring  working  effective  length  (Ls)  are  func- 
tionally  independent  from  each  other,  so  that 
the  correction  working  is  not  influenced  by 
location  of  the  welding  points  which  are  other- 
wise  required  to  be  disposed  at  precise  loca- 
tions. 
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The  present  invention  relates  to  a  shadow  mask 
assembly  for  a  color  cathode  ray  tube,  and  more  par- 
ticularly  to  a  shadow  mask  assembly  having  a 
bimetallic  spring  member  for  supporting  a  frame  to  a 
glass  panel  of  a  color  cathode  ray  tube. 

A  conventional  shadow  mask  assembly  for  a 
color  cathode  ray  tube  of  the  kind  to  which  the  present 
invention  relates  employs  a  mask  assembly  in  which 
there  are  disposed  a  large  number  of  small  apertures 
for  having  corresponding  electron  beams  selectively 
excite  screen  elements  of  the  three  primary  color  light 
emitting  phosphors  deposited  on  an  inner  surface  of 
a  glass  panel  of  the  cathode  ray  tube. 

The  shadow  mask  assembly  includes  a  shadow 
mask,  a  frame  and  a  plurality  of  bimetallic  spring 
members.  The  shadow  mask  contains  a  large  number 
of  small  apertures  associated  with  groups  of  screen 
elements  of  red  (R),  green  (G),  and  blue  (B)  light-emi- 
tting  phosphors.  The  frame  is  fixed  to  the  shadow 
mask  by  means  such  as  welding  and  provides  struc- 
tural  strength  to  the  shadow  mask.  Each  of  the 
bimetallic  spring  members  supports  the  frame  against 
a  phosphor  deposited  glass  panel  with  a  predeter- 
mined  space  provided  therebetween  and  has  a  func- 
tion  of  self-adjustment  for  the  thermal  expansiion  of 
the  shadow  mask  thereby  adjusting  a  distance  be- 
tween  the  inner  surface  of  the  glass  panel  and  a  cur- 
ved  surface  of  the  shadow  mask.  This  enables  to 
make  an  appropriate  correction  of  a  relative  location 
between  the  screen  elements  of  phosphors  and  the 
electron  beams  to  strike  such  screen  elements. 

As  shown  in  Fig.  1,  in  a  conventional  shadow 
mask  assembly,  a  bimetallic  spring  member  has  a 
high  expansion  metal  1  which  extends  over  the  entire 
length  of  a  low  expansion  metal  2.  Since  the  correc- 
tion  working  effective  length  is  determined  by  a  point 
at  which  the  bimetallic  spring  member  and  the  frame 
are  welded  together,  the  correction  working  effective 
length  and  the  spring  working  effective  length  natur- 
ally  result  in  the  identical  working  effective  length. 
Which  is  denoted  by  Lw  in  Fig.  1. 

In  the  conventional  shadow  mask  assembly  exp- 
lained  above,  since  the  amount  of  the  corrections  in 
the  positioning  of  the  shadow  mask  is  predetermined 
by  the  points  at  which  the  bimetallic  spring  member 
and  the  frame  are  welded  together,  any  variations  in 
the  locations  of  welding  cause  similar  variations  to 
occur  in  the  amount  of  corrections,  resulting  in  the 
misalignment  of  the  electron  beam  with  respect  to  the 
desired  phosphor  element  and  in  the  inaccuracy  in  the 
working  parameters  involved. 

It  is,  therefore,  an  object  of  the  present  invention 
to  overcome  the  problems  existing  in  the  conventional 
shadow  mask  assembly  and  to  provide  an  improved 
assembly,  particularly  an  improved  bimetallic  spring 
assembly  for  use  in  the  assembly. 

One  of  the  main  objects  is  to  provide  such  a 
shadow  mask  assembly  in  which  the  occurrence  of 

misalignmetn  between  electron  beams  and  phosphor 
elements  can  be  avoided  and  the  accuracy  in  the 
given  working  parameters  can  be  ensured. 

According  to  one  aspect  of  the  invention,  there  is 
5  provided  a  shadow  mask  assembly  for  a  color 

cathode  ray  tube  having  a  glass  panel,  said  assembly 
having  a  shadow  mask  which  is  disposed  behind  an 
inner  surface  of  the  glass  panel  with  a  predetermined 
space  being  provided  with  respect  to  said  inner  sur- 

10  face; 
a  frame  for  supporting  said  shadow  mask;  and 
a  bimetallic  member  which  has  a  high  expan- 

sion  metal  and  a  low  expansion  metal  bonded 
together  and  which  is  for  supporting  said  frame  to  said 

15  glass  panel; 
said  assembly  being  characterized  in  that  the 

effective  correction  length  (Lc)  of  the  bimetallic  mem- 
ber  is  shorter  than  the  working  length  (Ls)  of  said 
bimetallic  member. 

20  In  another  aspect  the  invention  provides  a 
shadow  mask  assembly  for  a  color  cathode  ray  tube 
having  a  glass  panel,  said  assembly  having: 

a  shadow  mask  which  is  dispoed  behing  an 
inner  surface  of  the  glass  panel  with  a  predetermined 

25  space  being  provided  with  respect  to  said  inner  sur- 
face; 

a  frame  for  supporting  said  shadow  mask;  and 
a  bimetallic  member  which  has  a  high  expan- 

sion  metal  and  a  low  expansion  metal  bonded 
30  together  and  which  isforsupportingsaidframetosaid 

glass  panel; 
said  assembly  being  characterized  in  that  one 

expansion  metal  of  the  bimetallic  member  has  its 
effective  length  in  common  with  the  effective  correc- 

35  tion  length  (Lc)  of  the  bimetallic  memberand  that  such 
common  length  is  shorter  than  the  working  length  (Ls) 
of  said  bimetallic  member. 

Preferably  the  effective  length  of  the  low  expan- 
sion  metal  of  the  bimetallic  member  is  less  than  that 

40  of  the  high  expansion  metal,  and  is  equal  to  the  effec- 
tive  correction  length  (Lc). 

The  above  and  otherobjects,  features  and  advan- 
tages  of  the  present  invention  will  be  apparent  from 
the  following  description  of  a  preferred  embodiment  of 

45  the  invention,  with  reference  to  the  accompanying 
drawings,  in  which: 

Fig.  1  is  a  front  view  of  a  conventional  bimetallic 
spring  member  of  the  shadow  mask  of  the  kind  to 
which  the  present  invention  relates; 

so  Fig.  2  is  a  front  view  of  a  bimetallic  spring  member 
of  the  shadow  mask  assembly  according  to  an 
embodiment  of  the  present  invention; 
Fig.  3  is  a  perspective  view  of  the  shadow  mask 
assembly  in  which  the  bimetallic  spring  member 

55  of  Fig.  2  is  welded  to  a  frame  of  the  shadow  mask; 
and 
Fig.  4  is  a  plan  view  of  the  shadow  mask  assem- 
bly  of  the  present  invention  which  is  disposed  be- 

2 
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tween  the  shadow  mask  and  the  inner  surface  of 
the  cathode  ray  tube. 
Now,  an  embodiment  of  the  present  invention  is 

explained  with  reference  to  the  appended  drawings. 
An  shown  in  Figs.  2  and  3,  a  bimetallic  spring 

member  7  has  a  high  expansion  metal  1  and  a  low 
expansion  metal  2  bonded  together.  A  plurality  of 
bimetallic  spring  members  7  are  welded  to  a  frame  6 
to  which  a  shadow  mask  5  is  welded.  Each  of  the 
bimetallic  spring  members  7  has  a  hole  7  that  receives 
a  tapered  stud  8  (see  Fig.  4)  projecting  from  a  sidewall 
of  the  glass  panel.  In  the  region  of  the  correction  work- 
ing  effective  length  Lc  of  the  bimetallic  spring  member 
7,  there  extend  both  the  high  expansion  metal  1  and 
the  low  expansion  metal  2  and  this  is  the  region  which 
undergoes  deformation  in  response  to  changes  in 
temperature  and  functions  for  correcting  the  position- 
ing  of  the  shadow  mask  assembly.  The  spring  working 
effective  length  Ls  is  the  region  which  extends  be- 
tween  the  hole  4  and  the  point  3  at  which  the  bimetallic 
spring  member  7  is  welded  to  the  frame  6.  This  region 
functions  as  a  spring  for  the  bimetallic  spring  member 
7  to  support  the  overall  structure  of  the  shadow  mask 
assembly  and,  in  substance,  it  is  the  high  expansion 
metal  1  that  plays  the  role  of  such  a  spring.  The  cor- 
rection  working  effective  length  Lc  and  the  spring 
working  effective  length  Ls  are  functionally  indepen- 
dent  from  each  other. 

The  effective  length  of  the  low  expansion  metal  2 
of  the  bimetallic  spring  member  and  the  correction 
working  effective  length  thereof  are  made  the  same 
length  with  respect  to  each  other  and  such  length  is 
made  shorter  than  the  spring  working  effective  length 
Ls.  In  this  way,  the  correction  working  is  not  influenced 
by  location  of  the  welding  points  which  are  otherwise 
required  to  be  disposed  at  precise  locations. 

For  the  bimetallic  spring  assembly  according  to 
the  present  invention,  the  precondition  is  that  the  low 
expansion  metal  extends  through  only  the  correction 
working  effective  length  region  and  such  region  is 
limited  within  the  spring  working  effective  length  reg- 
ion,  so  that  the  correction  working  effective  length 
which  requires  high  precision  dimensions  is  deter- 
mined  by  a  high  precision  process  such  as  a  press 
and  only  the  spring  working  effective  length  the 
characteristics  of  which  are  comparatively  little  influ- 
enced  by  any  precision  in  dimensions  is  determined 
by  location  of  the  welding  point.  Thus,  the  invention 
enables  to  achieve  the  optimum  correction  working 
and  enchances  a  high  reliability  of  given  working  par- 
ameters. 

Since  the  welding  point  can  be  freely  determined, 
a  change  can  be  made  readily  in  the  spring  charac- 
teristics  independently  of  the  required  correction 
working,  which  is  also  an  advantage  in  the  arrange- 
ment  according  to  the  invention. 

While  the  invention  has  been  described  in  its  pre- 
ferred  embodiments,  it  is  to  be  understood  that  the 

word  which  have  been  used  are  words  of  description 
rather  than  limitation  and  that  changes  within  the  pur- 
view  of  the  appended  claims  may  be  made  without 
departing  from  the  true  scope  and  spirit  of  the  inven- 

5  tion  in  its  broader  aspects. 

Claims 

10  1  .  A  shadow  mask  assembly  for  a  color  cathode  ray 
tube  having  a  glass  panel,  said  assembly  having: 

a  shadow  mask  (5)  which  is  disposed 
behind  an  inner  surface  of  the  glass  panel  with  a 
predetermined  space  being  provided  with  respect 

15  to  said  inner  surface; 
a  frame  (6)  for  supporting  said  shadow 

mask;  and 
a  bimetallic  member  (7)  which  has  a  high 

expansion  metal  (1)  and  a  low  expansion  metal 
20  (2)  bonded  together  and  which  is  for  supporting 

said  frame  to  said  glass  panel; 
said  assembly  being  characterized  in  that 

the  effective  correction  length  (Lc)  of  the  bimetal- 
lic  member  is  shorter  than  the  working  length  (Ls) 

25  of  sa  id  b  imetal  I  ic  mem  ber. 

2.  A  shadow  mask  assembly  for  a  color  cathode  ray 
tube  having  a  glass  panel,  said  assembly  having: 

a  shadow  mask  (5)  which  is  disposed 
30  behind  an  inner  surface  of  the  glass  panel  with  a 

predetermined  space  being  provided  with  respect 
to  said  inner  surface; 

a  frame  (6)  for  supportin  said  shadow 
mask;  and 

35  a  bimetallic  member  which  has  a  high 
expansion  metal  (1)  and  a  low  expansion  metal 
(2)  bonded  together  and  which  is  for  supporting 
said  frame  to  said  glass  panel; 

said  assembly  being  characterized  in  that 
40  one  expansion  metal  of  the  bimetallic  member 

has  its  effective  length  in  common  with  the  effec- 
tive  correction  length  (Lc)  of  the  bimetallic  mem- 
ber  and  that  such  common  length  is  shorter  than 
the  working  length  (Ls)  of  said  bimetallic  member. 

45 
3.  A  shadow  mask  assembly  according  to  Claim  1  or 

Claim  2,  wherein  the  effective  length  of  the  low 
expansion  metal  (2)  of  the  bimetallic  member  is 
less  than  that  of  the  high  expansion  metal  (1),  and 

so  is  equal  to  the  effective  correction  length  (Lc). 

55 
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