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(sj)  Color  cathode  ray  tube  and  component  thereof  and  method  of  manufacturing  same. 
O  A  tensed  color  selection  electrode  assembly  is  utilized  in 
screening  a  pattern  of  phosphor  areas  upon  the  target 
surface  of  the  faceplate  of  a  color  cathode  ray  tube  and  is 
thereafter  incorporated  as  a  component  of  the  tube.  The 
faceplate  is  formed  of  a  material  having  a  predetermined 
temperature  coefficient  of  expansion  and  has  registration 
affording  means  thereon.  The  initial  assembly  includes  a 
severable  mount  formed  of  a  material  having  a  temperature 
coefficient  of  expansion  greater  than  that  of  the  faceplate 
and  has  a  central  opening  of  a  predetermined  expanse.  A 
planar  metal  foil  having  a  predetermined  pattern  of  aper- 
tures  and  formed  of  a  material  having  a  temperature 
coefficient  of  expansion  not  greater  than  that  of  the  mount  is 
secured  to  the  mount.  First  and  second  frames,  each  having 
an  overall  span  less  than  the  mount  opening  and  each 
having  a  central  aperture  dimensioned  to  enclose  the  target 
surface,  are  formed  of  a  material  having  a  temperature 
coefficient  of  expansion  approximating  that  of  the  faceplate. 
Each  frame  further  includes  a  pair  of  spaced  apart  sealing 
lands  with  one  sealing  land  of  each  frame  disposed  in  a 
confronting  relation.  Devitrifying  frit  disposed  between  the 
confronting  sealing  lands  bond  the  frames  and  a  peripheral 
portion  of  the  foil  in  sandwich  fashion  to  maintain  the  foil  in 
tension.  Indexing  means  associated  with  the  other  sealing 

land  of  the  first  frame  co-operate  with  the  registration 
affording  means  on  the  faceplate  to  permit  repeated  precise 
registrations  between  the  foil  and  the  faceplate  to  facilitate 
screening  of  the  phosphor  pattern  as  well  as  to  facilitate 
mating  of  the  electrode  assembly  to  the  faceplate.  Finally, 
the  invention  contemplates  a  method  of  utilizing  the  elec- 
trode  assembly  for  screening  a  phosphor  pattern  as  well  as 
methods  of  making  a  color  cathode  ray  tube  having  such  an 
electrode  assembly. 



Thi s   i n v e n t i o n   r e l a t e s   in  g e n e r a l   to   a  " f l a t -  

s q u a r e "   c o l o r   c a t h o d e   ray   t u b e ,   t h a t   i s ,   a  c o l o r   t u b e  

h a v i n g   a  f l a t   f a c e p l a t e   and  s q u a r e   s c r e e n   c o r n e r s ,   a n d  

in  p a r t i c u l a r   to   a  c o l o r   s e l e c t i o n   e l e c t r o d e   a s s e m b l y  

f o r   use   t h e r e i n .   Of  e q u a l   s i g n i f i c a n c e ,   t h e   i n v e n t i o n  

i s   c o n c e r n e d   w i t h   m e t h o d s   of  m a n u f a c t u r i n g   t h e   e l e c -  

t r o d e   a s s e m b l y ,   as  w e l l   as  a  f l a t - s q u a r e   c a t h o d e   r a y  
t u b e   u t i l i z i n g   t h e   a s s e m b l y .  

In  g e n e r a l ,   a  c o l o r   s e l e c t i o n   e l e c t r o d e   o r  

" s h a d o w   mask"  i s   a  d e v i c e   w h i c h   i s   d i s p o s e d   a d j a c e n t  

t h e   l u m i n e s c e n t   p h o s p h o r   s c r e e n   t h a t   f o r m s   t he   t a r g e t  

e l e c t r o d e   of  a  c o l o r   c a t h o d e   ray   t u b e ,   to   c o n t r o l   t h e  

l a n d i n g   p a t t e r n   of  one  or  more  e l e c t r o n   beams  as  t h e y  

a r e   s w e p t   a c r o s s   t h e   s c r e e n .   The  s h a d o w   mask  a c h i e v e s  

c o l o r   s e l e c t i o n   by  p a r t i a l l y   s h a d o w i n g   t h e   s u r f a c e  

of  t h e   s c r e e n   f rom  s c a n n i n g   e l e c t r o n   b e a m s ,   p e r m i t t i n g  

a c c e s s   to  s e l e c t e d   e l e m e n t a l   p h o s p h o r   a r e a s   by  t h o s e  

b e a m s .   The  c h o i c e   of  a  c o l o r   s e l e c t i o n   e l e c t r o d e   f o r  

use   in  c o l o r   t e l e v i s i o n   c a t h o d e   r ay   t u b e s   i s ,   by  a n d  

l a r g e ,   a  c h o i c e   b e t w e e n   a  n o n - t e n s e d   e l e c t r o d e   and  a  

t e n s e d   e l e c t r o d e .  T h e   mos t   common  t y p e   of  c o l o r  

s e l e c t i o n   e l e c t r o d e   u s e d   in  c o l o r   t e l e v i s i o n   r e c e i v e r s  

t o d a y   i s   t h e   n o n - t e n s e d   t y p e .  

In  c o l o r   p i c t u r e   t u b e s   u t i l i z i n g   an  u n t e n s e d  

shadow  mask ,   t h e r e   i s   a  t e n d e n c y   on  t h e   p a r t   of  t h e  

mask  to   "dome"  ( l o c a l i z e d   b u c k l i n g )   in  t h o s e   a r e a s  

w h e r e   a  s c e n e   c h a r a c t e r i z e d   by  v e r y   h i g h   b r i g h t n e s s  

i s   d e p i c t e d .   For   e x a m p l e ,   in  a  s c e n e   w h e r e   a  h i g h  

c o n c e n t r a t i o n   of   w h i t e   i s   p r e s e n t e d   f o r   an  e x t e n d e d  

p e r i o d   of  t i m e ,   when  t he   beams  sweep  t h a t   a r e a   of  t h e  

s c r e e n   t he   c u r r e n t   in  e a c h   beam  p e a k s   p r e c i p i t o u s l y   w i t h  



an  a t t e n d a n t   l o c a l i z e d   h e a t i n g   of  t h e   mask .   As  a  r e -  

s u l t   of  s u c h   a  c o n c e n t r a t i o n   of  h e a t ,   t h a t   a r e a   o f  

t h e   mask  e x p a n d s   and  d i s p l a c e s   i t s e l f   f rom  i t s   o r i g i -  

i n a l   " c o l d "   p o s i t i o n   to   a  p o s i t i o n   in   w h i c h   i t   d o e s  

n o t   e f f e c t   p r o p e r   m a s k i n g   of  t h e   w r i t i n g   e l e c t r o n   b e a m s .  

As  a  r e s u l t ,   c o l o r   p u r i t y   i s   d e g r a d e d .   M o r e o v e r ,   b e -  

c a u s e   of   i t s   v u l n e r a b i l i t y   of   " d o m i n g " ,   an  u n t e n s e d  

mask  c a n n o t   a c c o m m o d a t e   t h e   p o w e r   d e n s i t y   t h a t   a  

" d o m i n g - r e s i s t a n t "   t e n s e d   mask  c a n .  

The  g e n e r a l   p r a c t i c e   in  c a t h o d e   r ay   t u b e s  

m a n u f a c t u r e d   f o r   use   in   c o l o r   t e l e v i s i o n   r e c e i v e r s   i s  

to  p o s i t i o n   t h e   u n t e n s e d   mask  a t   an  a s s i g n e d   l o c a t i o n ,  

r e l a t i v e   to   t h e   p h o s p h o r   s c r e e n ,   by  s u s p e n d i n g   i t   f r o m  

t h r e e   p r e s e l e c t e d   p o i n t s   d i s p o s e d   a b o u t   t h e   p e r i p h e r y   o f  

t h e   t u b e ' s   f a c e   p a n e l .   T h i s   s u s p e n s i o n   a c c o m m o d a t e s  

o v e r a l l   t h e r m a l   e x p a n s i o n   of  t h e   mask  b y  c a u s i n g   t h e  

mask  t o   be  d i s p l a c e d   t o w a r d   t h e   s c r e e n   f rom  i t s   o r i g -  

i n a l   p o s i t i o n   by  p r o v i s i o n   of   b i - m e t a l l i c   s u p p o r t  

s p r i n g s ;   h o w e v e r ,   s u c h   p r o v i s i o n   can  n o t   r e s o l v e   t h e  

a b o v e - d e s c r i b e d   l o c a l i z e d   " d o m i n g "   p r o b l e m   c a u s e d   b y  

c o n c e n t r a t e d   h e a t i n g   in   l o c a l i z e d   a r e a s   of  t h e   m a s k .  

C a t h o d e   r ay   t u b e s   u s i n g   a  t e n s i o n e d   c o l o r  

s e l e c t i o n   e l e c t r o d e   a r e   known  s u c h   as  t h e   e l e c t r o d e  

u s e d   w i t h   a  c y l i n d r i c a l   f a c e p l a t e   CRT  as  d e s c r i b e d   i n  

U.S .   P a t e n t   No.  3 , 6 3 8 , 0 6 3 .   In  t h a t   t u b e ,   t h e   c o l o r  

s e l e c t i o n   e l e c t r o d e   c o m p r i s e s   a  g r i d   f o r m e d   of  a  m u l t i -  

t u d e   of  p a r a l l e l   c o n d u c t o r s   t e n s e d   a c r o s s   a  r i g i d  

f r a m e .   T h i s   g r i d  s e r v e s   to   mask  t h e   w i r i n g   beams  t o  

f a l l   upon  t h e   d e s i r e d   l i g h t   e m i t t i n g   p h o s p h o r .  

The  mask  s u p p o r t i n g   f r a m e   i s   m e c h a n i c a l l y  

s t r e s s e d ,   as  by  c o m p r e s s i n g   i t ,   p r i o r   to   a t t a c h i n g   t h e  

s h a d o w   mask  t h e r e t o .   Upon  r e l e a s e   of   t h e   c o m p r e s s i o n  

f o r c e ,   r e s t o r a t i o n   f o r c e s   in   t h e   f r a m e   e s t a b l i s h   t e n -  

s i o n   in   t h e   m a s k .  

An  a d v a n t a g e   o f   u t i l i z i n g   a  t e n s e d   mask  r e -  

s i d e s   in   t h e   f a c t   t h a t   t h e   mask ,   w h i l e   u n d e r   t e n s i o n ,  



w i l l   n o t   r e a d i l y   s u b m i t   to   " d o m i n g " .   The  mask  r e t a i n s  

i t s   d e s i r e d   c o n f i g u r a t i o n   u n t i l   t h e   h e a t   g e n e r a t e d   b y  
t he   s c a n n i n g   beams   i m p i n g i n g   t h e r e o n   i s   s u f f i c i e n t   t o  

c a u s e   t h e   a r e a   of  t h e   mask  u n d e r   b o m b a r d m e n t   to  " r e l a x "  

e n o u g h   to  n e g a t e   t h e   p r e - e s t a b l i s h e d   e x p a n s i o n   of  t h e  

mask  w i t h   r e s u l t a n t   d e v e l o p m e n t   of  c o l o r   i m p u r i t i e s .  

The  c o l o r   t e l e v i s i o n   c a t h o d e   r a y   t u b e   in  m o s t  

common  u s a g e   t o d a y   e m p l o y s   a  f a c e p l a t e   w h i c h   a p p r o x i -  

m a t e s   a  s e c t i o n   of  a  l a r g e   r a d i u s   s p h e r e .   The  s h a d o w  

mask  in  such   a  t u b e ,   of  c o u r s e ,   i s   c o n t o u r e d   to   m a t c h  

t h e   f a c e p l a t e .   A  t r e n d   t o d a y   is   t o w a r d   a  f l a t t e r  

f a c e p l a t e   w h i c h ,   in  t u r n ,   c a l l s   f o r   a  f l a t t e r   s h a d o w  

mask .   One  a p p r o a c h   c u r r e n t l y   b e i n g   p u r s u e d   r e s o r t s   t o  

an  u n t e n s e d   f l a t   m e t a l   mask  e m p l o y e d   in   c o n j u n c t i o n  

w i t h   a  s u b s t a n t i a l l y   f l a t   f a c e p l a t e .   H o w e v e r ,   a  f l a t  

mask  i s   i n h e r e n t l y   l e s s   m e c h a n i c a l l y   s t a b l e   t h a n   a  

c u r v e d   mask .   A c c o r d i n g l y ,   to  a c q u i r e   s t a b i l i t y ,   r e s o r t  

i s   had  to   a  t h i c k e r   mask ,   f o r   e x a m p l e ,   one  h a v i n g   a  

t h i c k n e s s   in  t he   o r d e r   of  10  to   12  m i l s .   T h i s   is  a p -  

p r o x i m a t e l y   t w i c e   t h e   t h i c k n e s s   of  a  c o n v e n t i o n a l   c u r v e d  

mask .   H o w e v e r ,   when  one  goes   to  a  f l a t   10  to   12  m i l  

mask  t h e   a p e r t u r e   e t c h i n g   p r o c e s s   i s   p r e s e n t e d   w i t h  

h o r r e n d o u s   p r o b l e m s .   S p e c i f i c a l l y ,   in  o r d e r   to   p r e v e n t  

a p e r t u r e   l i m i t i n g   of   t h e   beam  a t   t h e   o u t e r   r e a c h e s   o f  

t h e   mask ,   as  w o u l d   be  e n c o u n t e r e d   in  a  90  d e g r e e   t u b e ,  

t h e   a p e r t u r e s   have   to   be  e t c h e d   a t   an  a n g l e   to   t he   p l a n e  

of  t h e   mask ,   r a t h e r   t h a n   e t c h e d   s u b s t a n t i a l l y   p e r p e n d i c -  

u l a r   to   t h a t   p l a n e   as  i s   t h e   c a s e   f o r   a  c o n v e n t i o n a l  

c u r v e d   m a s k .  

An  e a r l y   e x a m p l e   of  a  t e n s e d   s h a d o w   mask  f o r  

use   in  a  c o l o r   t e l e v i s i o n   c a t h o d e   r ay   t u b e   i s   d e s c r i b e d  

in  U.S.   P a t e n t   No.  2 , 6 2 5 , 7 3 4 .   The  t e n s e d   mask  d e -  

s c r i b e d   t h e r e i n   was  c r e a t e d   by  r e s o r t   to   a  p r o c e s s  

c a l l e d   " h o t - b l o c k i n g " .   The  p r a c t i c e   was  to   i n s e r t   a  

f l a t   mask  b e t w e e n   a  p a i r   of  f r a m e s   w h i c h   l o o s e l y   r e -  



c e i v e d   t h e   mask .   A  s e r i e s   of   t a p p e d   s c r e w s   j o i n i n g  

t h e   two  f r a m e s   s e r v e d   t o   c a p t i v a t e   t h e   mask  when  t h e  

s c r e w s   w e r e   s u b s e q u e n t l y   d r a w n - d o w n .   The  l o o s e l y   a s -  

s e m b l e d   f r a m e   and  mask  was  t h e n   s u b j e c t e d   to   a  h e a t  

c y c l e   by  p o s i t i o n i n g   h e a t e d   p l a t e n s   a d j a c e n t   t h e   m a s k  

t o   h e a t   and  t h e r e b y   e x p a n d   i t .   The  f r a m e ,   h o w e v e r ,  

was  k e p t   a t   room  t e m p e r a t u r e .   When  t h e   mask  a t t a i n e d  

a  d e s i r e d   e x p a n s i o n ,   t h e   f r a m e   s c r e w s   we re   t i g h t e n e d  

to   c a p t i v a t e   t h e   mask  in   i t s   e x p a n d e d   s t a t e .   T h e  

h e a t i n g   p l a t e n s   w e r e   t h e n   r e m o v e d .   Upon  c o o l i n g   d o w n  

to   room  t e m p e r a t u r e ,   t h e   mask  was  m a i n t a i n e d   u n d e r  

t e n s i o n   by  t h e   f r a m e .   The  r e s u l t a n t   a s s e m b l y   w a s  

t h e n   m o u n t e d   i n s i d e   t h e   t u b e   a d j a c e n t   t h e   p h o s p h o r  

s c r e e n .  

U.S .   P a t e n t   No.  3 , 2 8 4 , 6 5 5   to   - O e s s   i s   c o n -  

c e r n e d   w i t h   a  d i r e c t   v i e w i n g   s t o r a g e   c a t h o d e   r ay   t u b e  

e m p l o y i n g   a  mesh  s t o r a g e   t a r g e t   w h i c h   i s   s u p p o r t e d   i n  

a  p l a n e   p e r p e n d i c u l a r   to   t h e   a x i s   of   t h e   t u b e .   T h e  

mesh  t a r g e t   c o m p r i s e s   a  s t o r a g e   s u r f a c e   c a p a b l e   o f  

r e t a i n i n g   a  c h a r g e   p a t t e r n   w h i c h ,   in  t u r n ,   c o n t r o l   t h e  

p a s s a g e   t h e r e t h r o u g h   of  a  s t r e a m   of  e l e c t r o n s .   F r o m  

a  s t r u c t u r a l   s t a n d p o i n t ,   i t   i s   p r o p o s e d   t h a t   m e s h  

s t o r a g e   s c r e e n   be  a f f i x e d   (no  d e t a i l s   g i v e n )   to   a  

c i r c u m f e r e n t i a l   r i n g   t h a t   i s   d i s p o s e d   a c r o s s   t h e   o p e n  

end   of  e n v e l o p e   m e m b e r .   One  end  of  t h e   r i n g   i s   i n  

c o n t a c t   w i t h   t h e   e d g e   of   t h e   e n v e l o p e   member  w h i c h   h a s  

a  c o a t i n g   of  g l a s s   f r i t   a p p l i e d   t h e r e o n .   The  end  w a l l  

of   a n o t h e r   e n v e l o p e   m e m b e r ,   a l s o   c o a t e d   w i t h   f r i t ,   i s  

p l a c e d   in  c o n t a c t   w i t h   t h e   o t h e r   s i d e   of   t h e   r i n g   so  t h a t  

t h e   end  w a l l s   of  t h e   e n v e l o p e   members   now  a b u t   b o t h  

s i d e s   of  t h e   r i n g .   T h e r e a f t e r   t h i s   a s s e m b l y   i s   f r i t  

s e a l e d   to  s e c u r e   t h e   r i n g   and  mesh  t a r g e t   w i t h i n   t h e  

t u b e .  

I t   i s   o f   p a r t i c u l a r   s i g n i f i c a n c e   t h a t   t h e  

e l e c t r o d e   s p a n n i n g   t h e   i n s i d e   of   t h e   t u b e   e n v e l o p e   i s  

a  mesh  s c r e e n   t h a t   i s   n o t   s a i d   to   be  s u b j e c t   to   t e n -  



s i o n   f o r c e s .   M o r e v o e r ,   t h e   mesh  s c r e e n   i s   n o t   a  c o l o r  

s e l e c t i o n   e l e c t r o d e   t h a t   s e r v e s   to   d i r e c t   a  w r i t i n g  

beam  s e l e c t e d   e l e m e n t a l   a r e a s   of  c o l o r   p h o s p h o r s .  

F i n a l l y ,   t h e r e   i s  n o   c r i t i c a l i t y ,   p e r c e i v e d   or  d i s c u s s e d ,  

as  r e s p e c t s   mesh  t a r g e t   r e g i s t r a t i o n   w i t h   t h e   p h o s p h o r  

l a y e r   on  t h e   f a c e p l a t e .  

U.S.   P a t e n t   No.  2 , 8 1 3 , 2 1 3   d e s c r i b e s   a  c a t h -  

ode  r ay   t u b e   w h i c h   e m p l o y s   a  s w i t c h i n g   g r i d   m o u n t e d   a d -  

j a c e n t   t h e   p h o s p h o r   s c r e e n   to   p r o v i d e   a  p o s t   d e f l e c -  

t i o n   beam  d e f l e c t i n g   f o r c e .   B a s i c a l l y ,   i t   i s   p r o p o s e d  

to   e m p l o y   a  t a u t   w i r e   g r i d   t h a t   i s   s e a l e d   in   t h e   t u b e  

e n v e l o p e   w a l l .   In  one  e m b o d i m e n t ,   an  e x t e r n a l   f r a m e  

i s   u s e d   t o  r e l i e v e   t h e   t e n s i o n   f o r c e s   a p p l i e d   by  t h e  

t a u t   g r i d   to  t h e   g l a s s   w a l l   of  t h e   t u b e .   In  a n o t h e r  

e m b o d i m e n t ,   an  a r r a n g e m e n t   is   g e n e r a l l y   s u g g e s t e d   b u t  

n o t   s p e c i f i c a l l y   d i s c l o s e d   u t i l i z i n g   a  g l a s s   d o n u t -  

s h a p e d   s t r u c t u r e   i n t o   w h i c h   t h e   g r i d   w i r e s   a r e   s e a l e d .  

T h i s   d o n u t   a s s e m b l y   is   p r o p o s e d   f o r   i n s e r t i o n   b e t w e e n  

t h e   f a c e p l a t e   of   t he   t u b e   and  i t s   c o n i c a l   s e c t i o n .  

F o l l o w i n g   t u b e   a s s e m b l y ,   t he   p a t e n t   i n d i c a t e s   t h a t   t h e  

p h o s p h o r s   may  be  d e p o s i t e d   on  t h e   f a c e p l a t e   by  c o n -  

v e n t i o n a l   p h o t o g r a p h i c   p r o c e s s e s .   S i n c e   t h e   a p p l i c a -  

t i o n   of  e l e m e n t a l   c o l o r   p h o s p h o r   a r e a s   to   t h e   f a c e -  

p l a t e   of  a  t u b e   i s ,   in  i t s e l f ,   a  f o r m i d a b l e   t a s k ,   i t  

i s   q u i t e   u n c l e a r   how  t h i s   c o u l d   be  a c h i e v e d   w i t h   a  g r i d  

s t r u c t u r e   in  s i t u   a c r o s s   t h e   f a c e p l a t e   as  wou ld   be  t h e  

c a s e   in  t h e   p a t e n t   w h i c h   does   n o t   a d d r e s s   t h i s   p r o b l e m .  

O t h e r   e x a m p l e s   of  t he   p r i o r   a r t   p r a c t i c e   i n  

t h i s   g e n e r a l   a r e a   i n c l u d e   s t r u c t u r e s   u t i l i z i n g   a  t e n -  

s i o n e d   g r i d - t y p e   s t r u c t u r e   in  a  c a t h o d e   r ay   t u b e   e n -  

v i r o n m e n t   as  d e s c r i b e d   in  t h e   f o l l o w i n g   U.S .   P a t e n t s :  

2 , 8 4 2 , 6 9 6 ,   2 , 9 0 5 , 8 4 5 ,   3 , 4 8 9 , 9 6 6 ,   and  3 , 7 1 9 , 8 4 8 .   A l s o ,  

a t t e n t i o n   is   d i r e c t e d   to   U.S.   P a t e n t   No.  3 , 8 9 8 , 5 0 8  

d i s c l o s i n g   a  f a c e p l a t e   and  shadow  mask  ( u n t e n s e d )   a s -  

s e m b l y   r e p r e s e n t a t i v e   of  c u r r e n t   p r a c t i c e .  

A c c o r d i n g l y ,   i t   is   a  g e n e r a l   aim  of  t he   i n -  

v e n t i o n   to  p r o v i d e   a  c o l o r   c a t h o d e   r a y   t u b e   e m p l o y i n g  



an  i m p r o v e d   c o l o r   s e l e c t i o n   e l e c t r o d e   a r r a n g e m e n t  

and  m e t h o d s   of  m a n u f a c t u r i n g   same  w h i c h   o f f e r s   s i g -  

n i f i c a n t   e c o n o m i c   a d v a n t a g e s   o v e r   p r i o r   a r t   t u b e   a n d  

m e t h o d s .  

The  p r e s e n t   i n v e n t i o n   t h e r e f o r e   p r o v i d e s   a  
c o l o r   c a t h o d e   r a y   t u b e   i n c l u d i n g   a  f u n n e l   h a v i n g   a  s e a l -  

ing   l a n d ,   a  f a c e p l a t e   c o m p r i s i n g   a  t a r g e t   s u r f a c e   h a v i n g  

a  p a t t e r n   of   e l e m e n t a l   p h o s p h o r   a r e a s   d e p o s i t e d   t h e r e o n  

and  a  s e a l i n g   l a n d   c i r c u m s c r i b i n g   s a i d   t a r g e t   s u r f a c e ,  

s a i d   f a c e p l a t e   h a v i n g   r e g i s t r a t i o n   a f f o r d i n g   m e a n s   s e l -  

e c t i v e l y   l o c a t e d   and  o r i e n t e d   t h e r e o n ,   a  c o l o r   s e l e c t i o n  

e l e c t r o d e   a s s e m b l y   p e r m i t t i n g   s e l e c t i v e   e x c i t a t i o n   o f  

s a i d   p h o s p h o r   a r e a s   by  a  s c a n n i n g   beam  of  e l e c t r o n s   c o m -  

p r i s i n g ,   f r a m e   means   d e f i n i n g   a  c e n t r a l   o p e n i n g   d i -  

m e n s i o n e d   to   e n c l o s e   s a i d   t a r g e t   s u r f a c e   of   s a i d   f a c e -  

p l a t e ,   s a i d   f r a m e   means   b e i n g   f o r m e d   of   a  m a t e r i a l   h a v -  

i ng   a  t e m p e r a t u r e   c o e f f i c i e n t   of  e x p a n s i o n   a p p r o x i m a t i n g  

t h a t   of   s a i d   f a c e p l a t e   and  c o m p r i s i n g   a  p a i r   of  s u b -  

s t a n t i a l l y   f l a t ,   a x i a l l y   s p a c e d   s u r f a c e s   c o m p r i s i n g   s e a l -  

i n g   l a n d s ,   a  p l a n a r   t e n s e d   f o i l ,   h a v i n g   a  p r e d e t e r m i n e d  

p a t t e r n   of   a p e r t u r e s   s u p p o r t e d   by  s a i d   f r a m e   m e a n s ,   s a i d  

f o i l   b e i n g   f o r m e d   of  a  m a t e r i a l   h a v i n g   a  t e m p e r a t u r e   c o -  

e f f i c i e n t   of   e x p a n s i o n   g r e a t e r   t h a n   t h a t   of   s a i d   f r a m e  

m e a n s ,   and  i n d e x i n g   means   m e c h a n i c a l l y   a s s o c i a t e d   w i t h  

s a i d   frame  means   and  c o o p e r a b l e   w i t h   s a i d   f a c e p l a t e   r e g -  
i s t r a t i o n   a f f o r d i n g   means   to  p e r m i t   p r e c i s e   r e g i s t r a t i o n  

b e t w e e n   s a i d   a p e r t u r e d   f o i l   and  s a i d   f a c e p l a t e ,   s a i d   i n -  

d e x i n g   m e a n s   and  s a i d   r e g i s t r a t i o n   a f f o r d i n g   means   b e i n g  

s t r u c t u r e d   to   f a c i l i t a t e   m u l t i p l e   r e g i s t e r e d   m a t i n g s   o f  

s a i d   f r a m e   means   and  s a i d   r e g i s t r a t i o n   a f f o r d i n g   m e a n s  

d u r i n g   s c r e e n i n g   of  s a i d   t a r g e t   s u r f a c e ,   and  s e a l i n g  

m e a n s   d i s p o s e d   b e t w e e n   c o n f r o n t i n g   s e a l i n g   l a n d s   o f  

s a i d   f r a m e   means   and  s a i d   f a c e p l a t e .  



One  of   t h e   f e a t u r e s   of  t h e   i n v e n t i o n   i s   t h a t  

i t   p r o v i d e s   a  c o l o r   s e l e c t i o n   e l e c t r o d e   of  t he   t e n s e d  

t y p e   w h i c h   has   t h e   a n t i - d o m i n g   a t t r i b u t e   of  t e n s i o n -  

t y p e   e l e c t r o d e s ,   b u t   w i t h o u t   t h e   p o w e r   h a n d l i n g   l i m i t a -  

t i o n s   of  p r i o r   a r t   t e n s i o n   e l e c t r o d e   s y s t e m s .  

A  f u r t h e r   f e a t u r e   of   t h e   i n v e n t i o n   is  t h a t  

i t   p r o v i d e s   an  e n v e l o p e - c a p t i v a t e d   t e n s e d   c o l o r   s e l -  

e c t i o n   e l e c t r o d e   s y s t e m   h a v i n g   t h e   a d v a n t a g e s   of  s u c h  

s y s t e m s ,   y e t   w h i c h   is   r e a d i l y   a d a p t e d   to   c o n v e n t i o n a l  

c o l o r   t u b e   p h o t o s c r e e n i n g   m e t h o d s   and  a p p a r a t u s .  
F u r t h e r   f e a t u r e s   and  a d v a n t a g e s   of  t he   i n -  

v e n t i o n   w i l l   be  e v i d e n t   f rom  t h e   f o l l o w i n g   d e s c r i p t i o n  

of  p r e f e r r e d   e m b o d i m e n t s   of  t h e   i n v e n t i o n   t a k e n   t o -  

g e t h e r   w i t h   t h e   a c c o m p a n y i n g   d r a w i n g s   w h e r e i n :  

F i g u r e   1  i s   an  e x p l o d e d   v i e w ,   in  p e r s p e c -  

t i v e ,   of  t h e   p r i n c i p a l   c o m p o n e n t s   of  a  c o l o r   c a t h o d e  

ray   t u b e   e m b o d y i n g   the   i n v e n t i o n ;  

F i g u r e   2  is   a  f r a g m e n t e d   s e c t i o n a l   v iew  o f  

t h e   e l e c t r o d e   a s s e m b l y   shown  in  F i g u r e   1,  in  w h i c h   c o m -  

p o n e n t s   of  t h a t   e l e c t r o d e   a r e   p a r t i a l l y   a s s e m b l e d ;  

F i g u r e   3  is   an  e l e v a t i o n a l   v i ew  of  a  p a r -  

t i a l l y   a s s e m b l e d   v e r s i o n   of  t h e   t u b e   shown  in  F i g u r e  

1 ;  

F i g u r e   4  i s   a  s c h e m a t i c   r e p r e s e n t a t i o n   of  a  

l i g h t h o u s e   a r r a n g e m e n t   f o r   s c r e e n i n g   a  c a t h o d e   r a y  
t u b e   f a c e p l a t e   a c c o r d i n g   to  t h i s   i n v e n t i o n ;  

F i g u r e   5  i s   a  f r a g m e n t a r y   s e c t i o n a l   v i e w  o f  

a  p o r t i o n   of  CRT  f a c e p l a t e   and  a  c o l o r   s e l e c t i o n   e l e c -  

t r o d e   a s s e m b l y   d e p i c t i n g   an  a l t e r n a t i v e   f a c e p l a t e /  

c o l o r   s e l e c t i o n   e l e c t r o d e   r e g i s t r a t i o n   a r r a n g e m e n t ;  

F i g u r e   6  is   a  s e c t i o n e d   v i ew   of  a  p o r t i o n   o f  

a  f u r t h e r   a l t e r n a t i v e   e m b o d i m e n t   of  a  c o l o r   c a t h o d e  

ray   t u b e   e m b o d y i n g   the   i n v e n t i o n ;  

F i g u r e   7  is  a  f r a g m e n t e d   s e c t i o n e d   v iew  o f  

a n o t h e r   a l t e r n a t i v e   e m b o d i m e n t   of  a  c o l o r   c a t h o d e   r a y  



t u b e   u t i l i z i n g   an  a l t e r n a t e   e m b o d i m e n t   of  t h e   i n -  

v e n t i o n ;  

F i g u r e   8  i s   a  f r a g m e n t e d   s e c t i o n e d   v iew  o f  

t he   f o i l   m o u n t i n g   f r a m e   shown  in  F i g u r e   7 ;  

F i g u r e   9  i s   an  e x p l o d e d   v i e w ,   in   p e r s p e c t i v e ,  

of  t h e   p r i n c i p a l   c o m p o n e n t s   of  a  f u r t h e r   m o d i f i c a t i o n  

of  a  c o l o r   c a t h o d e   r a y   t u b e   e m b o d y i n g   t h e   i n v e n t i o n ;  

F i g u r e   10  i s   a  s e c t i o n a l   v i ew   of   an  a s s e m b l e d  

c o l o r   c a t h o d e   r a y   t u b e ,   as  t a k e n   a l o n g   l i n e   1 0 - 1 0  

in  F i g u r e   9 ;  

F i g u r e   10a  i s   a  s e c t i o n a l   v i ew  t a k e n   a l o n g  

l i n e s   l O a - l O a   in   F i g u r e   10,  in   w h i c h   e l e m e n t s   of  t h e  

mask  i n d e x i n g   a r r a n g e m e n t   a r e   d e t a i l e d ;  

F i g u r e   11  i s   a  p e r s p e c t i v e   v i ew   d e p c i t i n g  

t h e   c o o p e r a t i v e   i n t e r a c t i o n   of  two  e l e m e n t s   of  a  r e g i s -  

t r a t i o n   a f f o r d i n g   and   i n d e x i n g   a r r a n g e m e n t ;   a n d  

F i g u r e   12  i s   a  s c h e m a t i c   r e p r e s e n t a t i o n   of   a  

l i g h t h o u s e   a r r a n g e m e n t  u t i l i z a b l e   f o r   s c r e e n i n g   a  

c a t h o d e   r ay   t u b e   f a c e  p a n e l   u s i n g   t h e   e l e c t r o d e   a s -  

s e m b l y   of   F i g u r e   9 .  

A  c o l o r   s e l e c t i o n   e l e c t r o d e   a s s e m b l y   10  i s  

shown  in  F i g u r e   1  a s s o c i a t e d   w i t h   and  f o r m i n g   an  i n -  

t e g r a l   p a r t   of   a  f l a t - s q u a r e   c o l o r   t e l e v i s i o n   c a t h o d e  

ray   t u b e   12.  Tube  12  i s   d e p i c t e d   t h e r e i n   in  a  p e r -  

s p e c t i v e   e x p l o d e d   f o r m a t   as  an  a i d   in   v i s u a l i z i n g   t h e  

i n v e n t i v e   c o n c e p t .   As  w i l l   be  d e s c r i b e d ,   e l e c t r o d e  

a s s e m b l y   10  i s   u t i l i z a b l e   as  a  s t e n c i l   f o r   use   i n  

s c r e e n i n g   a  p a t t e r n   of  l u m i n e s c e n t   p r i m a r y   c o l o r   e l e m e n t a l  

p h o s p h o r   a r e a s   upon   t h e   t a r g e t   s u r f a c e   14  of  t h e  

e n v e l o p e   s e c t i o n   16  t h a t   c o m p r i s e s   t h e   f a c e p l a t e   o f  

t u b e   12.  P r e f e r a b l y ,   f a c e p l a t e   16  i s   d e p i c t e d   as  a  

f l a t   p a n e l   of   g l a s s   f o r m e d   f rom  s h e e t   g l a s s   so  as  t o  

t a k e   a d v a n t a g e   of  m a t e r i a l   s u b s t a n t i a l l y   l e s s   e x -  

p e n s i v e   t h a n   a  c o n v e n t i o n a l   g l a s s   f a c e   p a n e l .   T h e  

f l a t   g l a s s   f a c e p l a t e   has   a  p r e d e t e r m i n e d   t e m p e r a t u r e  

c o e f f i c i e n t   of  e x p a n s i o n   and  has   a  s e a l i n g   l a n d   18  t h a t  



c i r c u m s c r i b e s   t a r g e t   s u r f a c e   14.  T h i s   s e a l i n g   l a n d ,  

c o n s t i t u t e s   a  s u r f a c e   f o r   r e c e i v i n g   a  bead   of  f r i t  

20,  a  d e v i t r i f y i n g   g l a s s   a d h e s i v e   e m p l o y e d   in  f a b r i c a t -  

i ng   c a t h o d e   r a y   t u b e s .   P r e f e r a b l y ,   t h e   f r i t   e m p l o y e d  
i s   a  l o w - t e m p e r a t u r e   s o l d e r   g l a s s   m a t e r i a l   wh ich   i s  

a v a i l a b l e   f rom  O w e n s - I l l i n o i s   I n c .   u n d e r   t h e i r   d e s -  

i g n a t i o n   C V - 1 3 0 .  

The  e l e c t r o d e   a s s e m b l y   10,  upon  c o m p l e t i o n   o f  

i t s   s c r e e n i n g   f u n c t i o n ,   is   t h e r e a f t e r ,   at   t he   o p t i o n   o f  

t h e   p r a c t i t i o n e r ,   f r i t   s e a l a b l e   to   f a c e p l a t e   16  t o  

p e r m i t   s e l e c t i v e   e x c i t a t i o n   of   t h e   p r i m a r y   c o l o r   p h o s -  

p h o r s   by  a  s c a n n i n g   e l e c t r o n   b e a m ( s )   when  t h a t   a s -  

s e m b l y   fo rms   a  c o n s t i t u e n t   of  a  c o l o r   c a t h o d e   ray   t u b e .  

To  t h i s   e n d ,   f a c e p l a t e   16  i s   p r o v i d e d   w i t h   r e g i s t r a t i o n  

a f f o r d i n g   means   or  a l i g n m e n t   e l e m e n t s ,   w h i c h   t a k e   t h e  

form  of  a  p l u r a l i t y   of  V - g r o o v e s   22.  P r e f e r a b l y ,   t h e  

g r o o v e s   22  c o n s t i t u t e   t h r e e   s l o t s   w h i c h   a r e   m i l l e d   i n t o  

t he   s u r f a c e   of   t he   f a c e p l a t e ' s   s e a l i n g   l a n d   18.  T h e  

i n c l u d e d   a n g l e   d e f i n e d   by  t h e   s l o p i n g   w a l l s   of  t h e  

g r o o v e s   22  p r e f e r a b l y   a p p r o x i m a t e   s i x t y   d e g r e e s   a n d  

t h e y   a re   o r i e n t e d   so  t h a t   t he   b o t t o m   of  e ach   g r o o v e  
l i e s   a l o n g   a  l i n e   t h a t   e x t e n d s   r a d i a l l y   f rom  the   g e o -  
m e t r i c   c e n t e r   of  t he   f a c e p l a t e .  

M o r e o v e r ,   i t   i s   of  p a r t i c u l a r   s i g n i f i c a n c e  

t h a t  V - g r o o v e s   22  do  no t   e x t e n d   to   t h e   edge  of  t h e  

f a c e p l a t e ,   s e e   F i g u r e   1.  T h i s   is   done  to  a v o i d   a  

d i r e c t   c o m m u n i c a t i o n   to  the   a t m o s p h e r e   w h i c h   c o u l d  

c o m p r o m i s e   vacuum  i n t e g r i t y   once   t h e   f a c e p l a t e   has   b e e n  

f r i t   s e a l e d   to   e l e c t r o d e   a s s e m b l y   10 -and  to  a  f u n n e l  

24.  W h i l e   d i s c e r n i b l e   o n l y   in  p h a n t o m   in  F i g u r e   1 ,  

f u n n e l   24  has   a  s e a l i n g   l a n d   26  w h i c h   g e o m e t r i c a l l y  

m a t c h e s   a  m a t i n g   s u r f a c e   of  one  c o m p o n e n t   of  e l e c t r o d e  

a s s e m b l y   10,  t h e   c o m p o s i t i o n   of  w h i c h   i s   d e s c r i b e d   i n  

d e t a i l   b e l o w .   If   d e s i r e d ,   f u n n e l   s e a l i n g   l and   26  may 

be  p r o v i d e d   w i t h   a  c o r r e s p o n d i n g   p l u r a l i t y   of  a l i g n -  

ment  e l e m e n t s   wh ich   a l s o   t a k e   t h e   form  of  V - g r o o v e s   2 2 '  

m i l l e d   i n t o   s e a l i n g   l a n d   26  and  w h i c h   can  be  s p a t i a l l y  



a l i g n e d   w i t h   i n d e x i n g   means  a s s o c i a t e d   w i t h   t h e   a f o r e -  

s a i d   one  c o m p o n e n t   of  e l e c t r o d e   a s s e m b l y   10.  R e c o u r s e  

to  V - g r o o v e s   22 '   is   o p t i o n a l   s i n c e   i t   i s   a p p r e c i a t e d  
t h a t   o t h e r   means   f o r   a l i g n i n g   t h e   f u n n e l   s e a l i n g   l a n d  

26  w i t h   e l e c t r o d e   a s s e m b l y   10  a r e   w e l l   known.   I n  

f a c t ,   a  common  p r a c t i c e   i s   to   use   an  " o u t s i d e "   r e f e r -  

ence   s y s t e m ,   w h i c h ,   f o r   t h e   c a s e   a t   h a n d ,   w o u l d   e n t a i l  

a l i g n i n g   t h e   f u n n e l   to  t h e   e l e c t r o d e   a s s e m b l y ,   a f t e r  

t h a t   a s s e m b l y   had  b e e n   m a t e d   to   t h e   f a c e p l a t e ,   by  p o -  
s i t i o n i n g   t h e   f u n n e l   a g a i n s t   r e f e r e n c i n g   s n u b b e r s .   F o r  

s e a l i n g   p u r p o s e s ,   w h i c h   w i l l   be  d e s c r i b e d ,   e i t h e r   f u n -  

ne l   l a n d   26  or   t h e   u p p e r   s e a l i n g   l a n d   s u r f a c e   of  e l e c -  

t r o d e   a s s e m b l y   10  i s   p r o v i d e d   w i t h   a  b e a d   of   d e v i t r i f y -  

i n g   f r i t .   F i n a l l y ,   f u n n e l   24,  w h i c h   i n c l u d e s   a  n e c k  

27,  i s   f o r m e d   of   a  m a t e r i a l ,   e . g . ,   a  g l a s s   or  c e r a m i c  

c o m p o s i t i o n   w h i c h ,   p r e f e r a b l y   has   t h e   same,   or  a p p r o x i -  

m a t e l y   t h e   s a m e ,   t e m p e r a t u r e   c o e f f i c i e n t   of  e x p a n s i o n  

as  f a c e p l a t e   1 6 .  

The  c o l o r   s e l e c t i o n   e l e c t r o d e   a r r a n g e m e n t  

10  shown  in  F i g u r e   1  c o m p r i s e s   a  t e m p o r a r y   s e v e r a b l e  

mount   30  d e f i n i n g   a  c e n t r a l   o p e n i n g   31  of  a  p r e d e t e r -  

m i n e d   e x p a n s e .   Mount   30,  w h i c h   a d o p t s   a  r e c t a n g u l a r  

c o n f i g u r a t i o n ,   i s   r e a d i l y   f o r m e d   f rom  f o u r   b u t t - w e l d e d  

s t r i p s   of   L - s h a p e d   a n g l e   m e t a l .   S t r i p s   of  o t h e r  

g e o m e t r y ,   o f   c o u r s e ,   a r e   a l s o   s u i t a b l e .   In  any  c a s e ,  

t h e   f o u r - s i d e d   mount   is   f o r m e d   of  a  m a t e r i a l   h a v i n g   a  t e m -  

p e r a t u r e   c o e f f i c i e n t   of  e x p a n s i o n  g r e a t e r   t h a n   t h a t   o f  

e n v e l o p e   s e c t i o n s   16  and  24.  T h u s ,   mount   30  can  b e  

f o r m e d   f rom  c o l d   r o l l e d   s t e e l ,   s t a i n l e s s   s t e e l ,   n i c k e l  

or  m o n e l   to   name  a  few  of  t h e   m a t e r i a l s   f o u n d   a c -  

c e p t a b l e   in  p r a c t i c i n g   t h e   i n v e n t i o n .  

E l e c t r o d e   a s s e m b l y   10  f u r t h e r   c o m p r i s e s ,   a t  

t h i s   s t a g e ,   an  u n t e n s e d   p l a n a r   f o i l   32  w h i c h   has   a  

p r e d e t e r m i n e d   a r r a y ,   or  p a t t e r n ,   of   a p e r t u r e s   w h i c h   m a y  

be  t r i a d s   of   m i n u t e   c i r c u l a r   h o l e s   or,  as  now  f a v o r e d   i n  

s t a t e   of  t h e   a r t   c o l o r   t e l e v i s i o n   t u b e s ,   a  m y r i a d   o f  



e l o n g a t e d   n a r r o w   s l o t s   d i s p o s e d   p e r p e n d i c u l a r   to  t h e  

m a j o r   a x i s   of  t h e   f o i l .   The  f o i l   i s   t a u t l y   d r a w n  

a c r o s s   o p e n i n g   31  of  t h e   mount   u n d e r   w h a t e v e r   t e n s i o n  

is   r e q u i r e d   to  r e n d e r   t h e   f o i l   p l a n a r   and  i t   i s   t h e n  

s e c u r e d   to   t he   f o u r   s i d e s   of  mount   30  by  b r a z i n g   o r  

w e l d i n g .   In  a  m a n n e r   to  be  d e s c r i b e d ,   f o i l   32  w i l l  

s u b s e q u e n t l y   be  c o n v e r t e d   to  a  t e n s i o n   m a s k .   F o i l   32 

has   a  t e m p e r a t u r e   c o e f f i c i e n t   of  e x p a n s i o n   w h i c h   is  n o t  

g r e a t e r   t h a n   t h a t   of  mount   30  and ,   p r e f e r a b l y ,   a  

t e m p e r a t u r e   c o e f f i c i e n t   l e s s   t h a n   t h a t   of  t h e   m o u n t .  

T h u s ,   f o i l   32  can  be  f o r m e d   f rom  c o l d   r o l l e d   s t e e l ,   o r  

i n v a r ,   to   name  two  s u b s t a n c e s ,   each   of  w h i c h   a re   u t i l i z -  

a b l e   w i t h   m o u n t s   made  f rom  any  of  t he   a b o v e - m e n t i o n e d  

mount   m a t e r i a l s .  

D e s i r a b l y ,   t h e   t h i c k n e s s   of  f o i l   32  i s   p r e f -  

e r a b l y   l e s s   t h a n   2  m i l s   ( . 0 0 2   i n . ) ,   o t h e r w i s e   u n -  

a c c e p t a b l e   s t r e s s e s   may  be  i n d u c e d   in  e n v e l o p e   g l a s s  

when  t h e   f o i l ,   u n d e r   t e n s i o n ,   i s   i n c o r p o r a t e d   in  a  t u b e .  

P r e f e r a b l y ,   a  f o i l   h a v i n g   a  t h i c k n e s s   e q u a l   to   or   l e s s  

t h a n   1  mi l   ( . 0 0 1   i n . )   i s   most   s u i t a b l e   in  p r a c t i c i n g  

t h e   i n v e n t i o n .   In  f a c t ,   when  r e s o r t   to  e l e c t r o -  

f o r m i n g   of  f o i l s   is   h ad ,   f o i l s   h a v i n g   a  t h i c k n e s s   o f  

o n e - h a l f   mi l   ( . 0 0 5   i n . )   or  l e s s   a re   r e a l i z a b l e   a n d  

f i n d   p r a c t i c a l   a p p l i c a t i o n   in  t he   p r a c t i c e   of  t h e   i n -  

v e n t i o n .   For   p u r p o s e s   w h i c h   w i l l   soon  be  a p p a r e n t ,  

mount   30  is  p r o v i d e d   w i t h   a  p l u r a l i t y   of  a d j u s t a b l e  

p o s i t i o n i n g   d e v i c e s .   More  p a r t i c u l a r l y ,   f o u r   i d e n t i c a l  

s e t s   34,  36,  38  and  40  of  such   d e v i c e s   a r e   d e p l o y e d  

a r o u n d   t h e   mount   w i t h   one  s e t   c e n t e r e d ,   a p p r o x i m a t e l y ,  

upon  e a c h   s i d e   of  t he   m o u n t .   In  t h i s   f a s h i o n ,   and  a s  

shown  in  F i g u r e   1,  s e t   34  is   d i s p o s e d   o p p o s i t e   s e t   36 

w h i l e   s e t   38  is  o p p o s i t e   s e t   40.  S i n c e   t h e   s e t s   o f  

p o s i t i o n i n g   d e v i c e s   a r e   i d e n t i c a l ,   o n l y   s e t   34  n e e d  

be  d e t a i l e d .   A c c o r d i n g l y ,   t h i s   s e t   c o m p r i s e s   a  p a i r  

of  i n w a r d l y   d i r e c t e d   t h r e a d e d   s p i n d l e s   34s  e a c h   of  w h i c h  

is   r o t a t a b l y   r e c e i v e d   in  a  c o n v e n t i o n a l   n u t   34n  f o r   d i s -  



p l a c e m e n t   a l o n g   an  a x i s   p e r p e n d i c u l a r   t o   t h e   c e n t r a l  

a x i s   of  t u b e   12.  One  n u t   i s   s e c u r e d ,   as  by  w e l d i n g   o r  

b r a z i n g ,   to   t h e   u p p e r   s u r f a c e ,   as  v i e w e d   in   F i g u r e   1 ,  

o f   i t s   a s s i g n e d   mount   s i d e   w h i l e   t h e   o t h e r   i s   s e c u r e d  

t o   t h e   u n d e r s i d e   of  t h e   d e p e n d i n g   w a l l   o f   t h a t   s i d e ,  

s e e   a l s o   F i g u r e   2 .  

In  o r d e r   to  e s t a b l i s h   a  p e r m a n e n t   s u p p o r t  

f o r   f o i l   32,  e l e c t r o d e   a s s e m b l y   10  i n c l u d e s   a  f i r s t  

f r a m e   means   c o m p r i s i n g   a  s u b s t a n t i a l l y   r e c t a n g u l a r  

f r a m e   member   42  w h i c h   has   an  o v e r a l l   s p a n   t h a t   i s   l e s s  

t h a n   t h e   e x p a n s e   of  c e n t r a l   o p e n i n g   31  in   moun t   3 0 .  

In  o t h e r   w o r d s ,   t h e   o u t s i d e   d i m e n s i o n s   of   f r a m e   m e m b e r  

42  a r e   s u c h   as  to   p e r m i t   t h e   f r a m e   to   be  r e c e i v e d  

w i t h i n   c e n t r a l   o p e n i n g   31  of  moun t   30.  In  p r a c t i c e ,  

f r a m e   42  i s   n e s t e d   i n s i d e   o p e n i n g  3 1   of  t h e   mount   w i t h  

i t s   o u t e r   b o u n d i n g   w a l l   44  a b u t t i n g   a g a i n s t   t h e   e n d s  

of   t h e   l o w e r   s p i n d l e s   of  p o s i t i o n i n g   d e v i c e s   34,  36,  38 

and  40.  F i r s t   f r ame   member  42  d e f i n e s   a  c e n t r a l   a p e r -  
t u r e   46  w h i c h   i s   d i m e n s i o n e d   to   e n c l o s e ,   or   f r a m e ,  

t a r g e t   s u r f a c e   14  of  f a c e p l a t e   16.  F rame  42  i s   f o r m e d  

of   a  g l a s s   o r   c e r a m i c   m a t e r i a l   h a v i n g   a  t e m p e r a t u r e  

c o e f f i c i e n t   of   e x p a n s i o n   a p p r o x i m a t i n g   t h a t   of  f a c e -  

p l a t e   16  a n d ,   i f   f o r m e d   f rom  g l a s s ,   i s   d e s i r a b l y   c u t  

f r o m   t h e   same  t y p e   of  s h e e t   g l a s s   as  t h a t   u t i l i z e d  

f o r   t h e   f a c e p l a t e .   In  t h e   c e n t r a l   a x i a l   d i r e c t i o n ,  

as  v i e w e d   in  F i g u r e   l ,   f r a m e   42  is   b o u n d e d   by  a  p a i r  

-of  s u b s t a n t i a l l y   f l a t ,   s p a c e d - a p a r t ,   p a r a l l e l   s u r f a c e s  

48,  50  w h i c h   c o m p r i s e   s e a l i n g   l a n d s   t h a t   c u r c u m s c r i b e  

a p e r t u r e   46.  The  d i s t a n c e   b e t w e e n   s u r f a c e s   48,  50  

in  o t h e r   w o r d s ,   t h e   a x i a l   t h i c k n e s s   of  f r a m e   42,  i s  

p a r t i a l l y   d e t e r m i n a t i v e   of  t h e   Q - s p a c i n g   f o r   t h e   c a t h o d e  

r a y   t u b e   in   w h i c h   e l e c t r o d e   a s s e m b l y   10  i s   s u b s e q u e n t l y  

i n c o r p o r a t e d .   Q - s p a c i n g   i s   d e f i n e d   as  t h e   s p a c i n g   b e -  

t w e e n   t h e   l u m i n e s c e n t   s c r e e n   of  a  c a t h o d e   r ay   t u b e   a n d  

i t s   s h a d o w   mask ,   in  t h i s   c a s e ,   i t   i s   t h e   s p a c i n g   b e -  



tween   t a r g e t   s u r f a c e   14  and  f o i l   3 2 .  

By  way  of  f u r t h e r   s u p p o r t   f o r   f o i l   3 2 ,  

e l e c t r o d e   a s s e m b l y   10  i n c l u d e s   a  s e c o n d   f rame  m e a n s  

c o m p r i s i n g   a  s u b s t a n t i a l l y   r e c t a n g u l a r   f r ame   member  54 

h a v i n g   an  o v e r a l l   s p a n   t h a t   c o n f o r m s   s u b s t a n t i a l l y   t o  

t he   s p a n   of  f i r s t   f r a m e   member  42  and  has   a  c e n t r a l  

a p e r t u r e   56  s u b s t a n t i a l l y   c o n f o r m i n g ,   in  e x p a n s e ,   t o  

a p e r t u r e   46  of   f r a m e   42.  Frame  54  i s   a l s o   n e s t a b l e  

w i t h i n   o p e n i n g   31  of  mount   30  w i t h   i t s   a p e r t u r e   c o -  

a x i a l l y   a l i g n e d   w i t h   a p e r t u r e   43  of  f r ame   42  and  w i t h  
i t s   o u t e r   b o u n d i n g   w a l l   57  a b u t t i n g   a g a i n s t   t he   ends   o f  

t h e   u p p e r   s p i n d l e s   of   t h e   moun t   s u p p o r t e d   p o s i t i o n i n g  
d e v i c e s .   The  f u n c t i o n   of  t h e s e   a d j u s t a b l e   p o s i t i o n i n g  
d e v i c e s   i s   now  a p p a r e n t ;   t h e y   s e r v e   to  a c c u r a t e l y   a l i g n  
f rame  members   42  and  54  so  t h a t   t h e i r   r e s p e c t i v e   a p e r -  
t u r e s   a re   c o a x i a l   as  w e l l   as  to  r e t a i n   them  in  mount   30 

fo r   t he   s u b s e q u e n t l y   to  be  d e s c r i b e d   f a b r i c a t i o n   o f  

t he   t e n s e d   c o l o r   s e l e c t i o n   e l e c t r o d e   a s s e m b l y   1 0 .  

Frame  54,  p r e f e r a b l y ,   is   f o r m e d   from  the   s a m e  

t y p e   of  m a t e r i a l   as  t h a t   u t i l i z e d   f o r   f r ame   member  42  

and  t h u s   has   a  t e m p e r a t u r e   c o e f f i c i e n t   of  e x p a n s i o n  

a p p r o x i m a t i n g   t h a t   of  f a c e p l a t e   16.  Frame  54  is   a l s o  

b o u n d e d   by  a  p a i r   of  s u b s t a n t i a l l y   f l a t ,   s p a c e d - a p a r t  

p a r a l l e l   s u r f a c e s   58,  60  t h a t   c o n s t i t u t e   s e a l i n g   l a n d s  

t h a t   c i r c u m s c r i b e   a p e r t u r e   56  of  t h i s   f r a m e .  

Wi th   f r a m e   members   42  and  54  s u p p o r t e d   in  t h e  

m a n n e r   shown  and  d e s c r i b e d ,   s e a l i n g   l a n d   58  of  f r a m e  

54  is  d i s p o s e d   in  a  c o n f r o n t i n g   r e l a t i o n   to  s e a l i n g  

l a n d   50  of  f r a m e   42  and  w i t h   t h e   p e r i p h e r y   of  f o i l   32 

s a n d w i c h e d   t h e r e b e t w e e n .   S p e c i f i c a l l y ,   f o i l   32  p r e -  
s e n t s   t h e   u p p e r   s i d e   of  a  p e r i p h e r a l   p o r t i o n   t h e r e o f  

to  s e a l i n g   l a n d   58  of  f r ame   54,  and  a t   t he   same  t i m e ,  

p r e s e n t s   t h e   l o w e r   or  o p p o s i t e   s i d e   of  t h a t   p e r i p h e r a l  

p o r t i o n   to  s e a l i n g   l a n d   50  of  f r a m e   42.  As  h a s  b e e n  

i n d i c a t e d ,   e l e c t r o d e   a s s e m b l y   10  i s   u t i l i z a b l e   as  a  

s t e n c i l   f o r   s c r e e n i n g   a  p a t t e r n   of  e l e m e n t a l   p h o s p h o r  



a r e a s   upon  t a r g e t   s u r f a c e   14  of   f a c e p l a t e   16.  M o r e -  

o v e r ,   as  can  be  a p p r e c i a t e d ,   a  p r e c i s e   and ,   as  i m -  

p o r t a n t ,   a  r e p e a t a b l e ,   k i n e m a t i c   r e g i s t r a t i o n   b e t w e e n  

a s s e m b l y   10  and  f a c e p l a t e   16  i s   e s s e n t i a l   in  o r d e r   t o  

u t i l i z e   f o i l   32  as  a  s t e n c i l  i n   sc reen ing   such   a  p a t t e r n  

upon   t h a t   t a r g e t   s u r f a c e .   By  way  of  s e c u r i n g   t h e   r e -  

q u i r e d   p r e c i s e   r e g i s t r a t i o n   b e t w e e n   e l e c t r o d e   a s s e m b l y  

10  and  f a c e p l a t e   16,  s e a l i n g   l a n d   48  of  f r ame   member   42  

has   i n d e x i n g   means   a s s o c i a t e d   t h e r e w i t h .   More  p a r -  

t i c u l a r l y ,   s u c h   means  c o m p r i s e s   a  p l u r a l i t y   ( t h r e e )   o f  

r o u n d e d   a b u t m e n t s ,   or   b o s s e s ,   64  s e l e c t i v e l y   l o c a t e d  

upon  and  a f f i x e d   to   s e a l i n g   l a n d   48  f o r   c o o p e r a t i o n  

w i t h   t h e   r e g i s t r a t i o n   a f f o r d i n g   g r . ooves   22  m i l l e d   i n t o  

t h e   s u r f a c e   of  f a c e p l a t e   s e a l i n g   l a n d   18.  The  f u n c -  

t i o n   of   e a c h   of  b o s s e s   64  i s   to   e f f e c t   a  two  p o i n t  

c o n t a c t   w i t h   t h e   g r o o v e   i t   i s   r e c e i v e d   by,   f o r   a  t o t a l  

s i x - p o i n t   c o n t a c t   as  b e t w e e n   f r a m e   member  42  and  f a c e -  

p l a t e   16.  To  t h a t   end ,   e a c h   b o s s   a d o p t s   a  g e o m e t r y   s u c h  

t h a t   when  i t   i s   s e a t e d   upon  t h e   i n c l i n e d   w a l l s   of  i t s  

a s s i g n e d   f a c e p l a t e   g r o o v e ,   t h e   t a r g e t   s u r f a c e   of  t h e  

f a c e p l a t e   and  f o i l   32  a r e   m a i n t a i n e d   in  a  p r e d e t e r m i n e d  

s p a c e d - a p a r t   r e l a t i o n ,   t h a t   i s ,   t h e   p r e v i o u s l y   a d v e r t e d  

to   Q - s p a c i n g .   I t   i s   t h u s   s e e n   t h a t ,   in  a d d i t i o n   to   t h e  

a x i a l   t h i c k n e s s   of  f r a m e   member   42,  Q - s p a c i n g   i s   a l s o  

d e t e r m i n e d   by  t h e   g e o m e t r y   of  V - g r o o v e s   22  and  b o s s e s  

64.  I t   i s   a p p r e c i a t e d ,   of   c o u r s e ,   t h a t   t h e   r e g i s t r a -  

t i o n   f o r m a t   can  be  r e v e r s e d ,   t h a t   i s ,   s e a l i n g   l a n d   48  o f  

f r a m e   4 2  c a n   be  p r o v i d e d   w i t h   g r o o v e s   w h i l e   t h e   f a c e -  

p l a t e   s e a l i n g   l a n d   i s   f i t t e d   w i t h   b o s s   e l e m e n t s .   S i n c e  

b o s s e s   64  w i l l   u l t i m a t e l y   be  f r i t - s e a l e d   b e t w e e n   t h e  

f a c e p l a t e   s e a l i n g   l a n d   and  s e a l i n g   l a n d   48  of  f r a m e  

member   42,  i t   i s   d e s i r a b l e   t h a t   t h e y   be  f o r m e d   f r o m  

a  g l a s s   s e a l a b l e   m a t e r i a l ,   e . g .   a  m e t a l   a l l o y .   An 

a l l o y   p a r t i c u l a r l y   s u i t e d   f o r   t h i s   p u r p o s e   i s   a v a i l a b l e  

f rom  C a r p e n t e r   T e c h n o l o g y   C o r p o r a t i o n   in  R e a d i n g ,   P e n -  

n s y l v a n i a   u n d e r   t h e i r   d e s i g n a t i o n   4 3 0 T I .  



I f   i t   i s   d e c i d e d   t h a t   a  l i k e   r e g i s t r a t i o n  

a r r a n g e m e n t   is   d e s i r e d   to  a l i g n   e l e c t r o d e   a s s e m b l y   10 

w i t h   f u n n e l   24,  a  p l u r a l i t y   of  bos s   e l e m e n t s   64 '   c a n  

be  s e l e c t i v e l y   l o c a t e d   upon  and  a f f i x e d   to   s e a l i n g   l a n d  

60  of  f r a m e   member  54  f o r   c o o p e r a t i o n   w i t h   g r o o v e s   2 2 '  

m i l l e d   i n t o   t h e   f u n n e l ' s   s e a l i n g   l a n d   2 6 .  

On  t he   o t h e r   h a n d ,   an  a l t e r n a t i v e   r e g i s -  
t r a t i o n   a r r a n g e m e n t   f o r   e f f e c t i n g   a  s i x - p o i n t   c o n t a c t  

b e t w e e n   e l e c t r o d e   a s s e m b l y   10  and  f a c e p l a t e   16  c o n -  

t e m p l a t e s   t h e   " e x t e r n a l "   a p p r o a c h   shown  in  F i g u r e   5 .  

More  p a r t i c u l a r l y ,   as  a  r e g i s t r a t i o n   a f f o r d i n g   m e a n s  

t h e   f a c e p l a t e   16  i s   f i t t e d   w i t h   t h r e e   ( o n l y   one  s h o w n )  

e x t e r n a l l y   m o u n t e d ,   o u t w a r d l y   d i r e c t e d ,   b r e a k - a w a y  

p i n s   65  w h i c h ,   g e o m e t r i c a l l y ,   a d o p t   t h e   same  r e l a t i v e  

l o c a t i o n s   as  t h o s e   o c c u p i e d   by  V - g r o o v e s   22  on  t h e  

f a c e p l a t e   shown  in  F i g u r e   1.  I n d e x i n g   means   c o o p e r a t -  

i ng   w i t h   each   of  t h e   p i n s   65  c o m p r i s e s   a  b r e a k - a w a y  

t a b   66  a f f i x e d   to  l o w e r   f r a m e   member  42.  Tab  66 

has   a  d e p e n d i n g   f i n g e r   67  w h i c h ,   in  t u r n ,   i s   p r o v i d e d  

w i t h   a  b i f u r c a t i o n   68  a t   i t s   d i s t a l   end .   A c c o r d i n g l y ,  

to   e f f e c t   a  k i n e m a t i c   r e g i s t r a t i o n   w i t h   t h i s   e m b o d i -  

m e n t ,   e l e c t r o d e   a s s e m b l y   10  i s   s u p p o r t e d   o v e r   t h e  

f a c e p l a t e   w i t h   a  f i n g e r   b i f u r c a t i o n   68  p o i s e d   o v e r   i t s  

a s s i g n e d   p i n .   When  t h e   a s s e m b l y   10  i s   l o w e r e d ,   a  s i x -  

p o i n t   c o n t a c t   i s   e s t a b l i s h e d   b e t w e e n   t h e   t h r e e   p i n s   65  

and  t h e i r   c o o p e r a t i n g   b i f u r c a t i o n s   68.  T h i s   r e g i s -  

t r a t i o n   b e t w e e n   t h e   e l e c t r o d e   a s s e m b l y   and  t h e   f a c e -  

p l a t e   i s   r e p e a t a b l e   as  o f t e n   as  i s   r e q u i r e d   to   a c -  

c o m p l i s h   s c r e e n i n g   of  t h e   t a r g e t   s u r f a c e   14  of  t h e  

f a c e p l a t e ,   as  w e l l   as  to   e f f e c t   a  f i n a l   r e g i s t r a t i o n  

b e t w e e n   t h e   e l e c t r o d e   a s s e m b l y   and  t h e   f a c e p l a t e   p r i o r  

to  f r i t   s e a l i n g .   A f t e r   t h e   f u n n e l   and  f a c e p l a t e   h a v e  

b e e n   f r i t   s e a l e d   to  bond  e l e c t r o d e   a s s e m b l y   10  b e -  

t w e e n   t h e i r   c o n f r o n t i n g   s e a l i n g   l a n d s   (a  p r o c e s s   d e -  

s c r i b e d   be low)   p i n s   65  may  be  b r o k e n   away  f rom  t h e  



f a c e p l a t e   and  t a b s   b r o k e n   away  f rom  f r a m e   member  4 2 .  

M o r e o v e r ,   i t   i s   a p p r e c i a t e d   t h a t   t h e   p h y s i c a l   l o -  

c a t i o n s   of  t h e   p i n s   and  t h e   b i f u r c a t e d   f i n g e r s   can  b e  

r e v e r s e d   and  t h a t   o t h e r   i n d e x i n g   s t r u c t u r e   w i t h i n   t h e  

k n o w l e d g e   of  one  s k i l l e d   in  t h e   a r t   c o u l d   be  e m p l o y e d .  

Of  c o u r s e ,   a  l i k e   e x t e r n a l   r e g i s t r a t i o n   a r r a n g e m e n t  

can  be  a d o p t e d ,   i f   d e s i r e d ,   f o r   a l i g n i n g   f u n n e l   2 4  

w i l l  t h e   f o i l   m o u n t .  

Now  t h a t   t h e   b a s i c   c o m p o n e n t s   of  e l e c t r o d e  

a s s e m b l y   10  h a v e   b e e n   d e s c r i b e d ,   a t t e n t i o n   i s   d i -  

r e c t e d   to   t h e   f a b r i c a t i o n   of   a  t e n s e d   c o l o r   s e l e c t i o n  

e l e c t r o d e .   R e f e r r i n g   s p e c i f i c a l l y   to   t h e   f r a g m e n t e d  

s e c t i o n a l   v iew  of  F i g u r e   2,  as  w e l l   as  F i g u r e   l ,   a  

b e a d   70  of   f r i t   i s   a p p l i e d   to   s e a l i n g   l a n d   50  of  f r a m e  

42  and  p e r m i t t e d   to   d r y .   In  t h i s   i n s t a n c e ,   as  w e l l   a s  

in   any  o t h e r   f r i t   a p p l i c a t i o n   h e r e i n a f t e r   r e s o r t e d   t o ,  

t h e   p r e v i o u s l y   m e n t i o n e d   O w e n s - I l l i n o i s   t y p e   C V - 1 3 0  

i s   t h e   p r e f e r r e d   m a t e r i a l .   A n o t h e r   b e a d   72  of   f r i t   i s  

a p p l i e d   to   s e a l i n g   l a n d   58  o f   f r ame   member   54  and  i s  

a l s o   p e r m i t t e d   to   d r y .   Mount   30,  w i t h   f o i l   32  t a u t l y  

s e c u r e d   t h e r e t o ,   i s   t h e n   p o s i t i o n e d   o v e r   f r a m e   42  w i t h  

t h e   u n d e r s i d e   of  t h e   f o i l ' s   p e r i p h e r a l   p o r t i o n   in  c o n -  

t a c t   w i t h   f r i t   b e a d   70.  F rame  member  54  i s   t h e n   n e s t e d  

i n t o   moun t   30  w i t h   i t s   f r i t   b e a d   72  in  c o n t a c t   w i t h   t h e  

u p p e r   s i d e   of  t h e   f o i l ' s   p e r i p h e r a l   p o r t i o n .   P o -  

s i t i o n i n g   d e v i c e s   34,  36,  38  and  40  a r e   t h e n   a d j u s t e d  

to   c o a x i a l l y   a l i g n   a p e r t u r e s   46  and  56  of  r e s p e c t i v e  

f r a m e   members   42  and  54.  I t   i s   a p p r e c i a t e d ,   of  c o u r s e ,  

t h a t   t h e   f r i t   a p p l i c a t i o n s   a r e   a  m a t t e r   of   c h o i c e   s i n c e  

t h e   b e a d s   of  f r i t   can  be  a p p l i e d   to  t h e   u p p e r   a n d  

l o w e r   p e r i p h e r a l   p o r t i o n s   of   f o i l   32  i n s t e a d   of   to   s e a l -  

i n g   l a n d s   50  and  5 8 .  

T h i s   a s s e m b l a g e   i s   t h e n   i n s e r t e d   i n t o   a  h e a t  

c h a m b e r ,   or  o v e n ,   t h e   t e m p e r a t u r e   of  w h i c h   i s   e l e v a t e d  

to  a p p r o x i m a t e l y   430  d e g r e e s   C e n t i g r a d e   and  m a i n t a i n e d  



t h e r e a t   f o r   t h i r t y   to  f o r t y - f i v e   m i n u t e s .   T h e s e   a r e  

t h e   t e m p e r a t u r e   and  t i m e   p a r a m e t e r s   r e q u i r e d   to   d e -  

v i t r i f y   l o w - t e m p e r a t u r e   CV-130  f r i t   m a t e r i a l .   As  t h e  

t e m p e r a t u r e   r i s e s   f rame  members   42  and  54  w i l l   e x -  

pand   by  an  a m o u n t   d e t e r m i n e d   by  t h e i r   c h a r a c t e r i s t i c  

t e m p e r a t u r e   c o e f f i c i e n t s   of  e x p a n s i o n .   S i m u l t a n e o u s l y ,  

m o u n t   30  and  f o i l   32  w i l l   a l s o   e x p a n d   b u t ,   b e c a u s e   o f  

t h e i r   g r e a t e r   t e m p e r a t u r e   c o e f f i c i e n t s   of  e x p a n s i o n ,  
t h e i r   g r o w t h ,   r e l a t i v e   to  t he   f r a m e   m e m b e r s ,   w i l l   b e  

g r e a t e r .   By  t h e   t i m e   t h i s   a s s e m b l a g e   has   r e a c h e d   a  

t e m p e r a t u r e   of   430  d e g r e e s   C e n t i g r a d e ,   and  by  t h e   t i m e  

t h e   f r i t   has   d e v i t r i f i e d ,   mount   30  and  f o i l   32  w i l l  

h a v e   s t a b i l i z e d   t h e i r   e x p a n s i o n ,   as  w i l l   h ave   t h e  

f r a m e   m e m b e r s .  

When  t he   f r i t   has   d e v i t r i f i e d ,   t h e   p e r i p h e r y  

of  f o i l   32  i s   c a p t u r e d   t h e r e i n   b e t w e e n   f r a m e   m e m b e r s  

42  and  54.  T h e r e a f t e r ,   as  t he   a s s e m b l a g e   c o o l s   down 

to  room  t e m p e r a t u r e   and  t h e   m a t e r i a l s   r e t u r n ,   or  a t -  

t e m p t   to   r e t u r n ,   to  t h e i r   n o r m a l   d i m e n s i o n s ,   f o i l   32 

w i l l   be  t e n s e d   by  v i r t u e   of  b e i n g   c a p t u r e d   w i t h i n   t h e  

f r i t   j u n c t i o n s   b e t w e e n   t he   f o i l   p e r i p h e r y   and  f r a m e  

s e a l i n g   l a n d s   50  and  60,  w h i c h   j u n c t i o n s   w i l l   p r e v e n t  

t h e   f o i l   f rom  r e t u r n i n g   to   i t s   n o r m a l   room  t e m p e r a t u r e  

d i m e n s i o n .   Thus  t he   mask ,   w h i c h   was  "g rown"   by  t h e  

h e a t   a t t e n d a n t   upon  the   f r i t   s e a l i n g   p r o c e s s ,   is  t r a p p e d  

in  t e n s i o n   and  is   so  m a i n t a i n e d   t h e r e a f t e r   by  t h e   d e -  

v i t r i f i e d   f r i t   b o n d i n g   the   f r a m e   members   and  t h e   f o i l .  

A f t e r   t he   f rame  members   and  t h e   f o i l   h a v e  

b e e n   f r i t   b o n d e d ,   mount   30  i s   r e m o v e d   f rom  t h e   c a p -  
t u r e d   f o i l   by  s e v e r i n g   the   f o i l   a l o n g   t he   i n s i d e   p e r -  
i m e t e r   of  t he   moun t .   (The  m o u n t ,   of  c o u r s e ,   i s   r e -  

u s a b l e . )   The  f o i l   i s   t h e n   t r i m m e d   as  c l o s e   to   t h e   o u t -  

s i d e   p e r i m e t e r   of  the   f r a m e - f o i l   j u n c t i o n   as  p o s s i b l e .  

T h e r e   w i l l   now  be  d e s c r i b e d   a  p r o c e s s   t h a t  

,  u t i l i z e s   e l e c t r o d e   a s s e m b l y   10,  as  a  s t e n c i l ,   to   s c r e e n  



a  p a t t e r n   of  p r i m a r y   c o l o r   e l e m e n t a r y   p h o s p h o r   a r e a s  

upon  t h e   t a r g e t   s u r f a c e   14  of   f a c e p l a t e   16.  A  k n o w n  

and   w i d e l y   u s e d   m e t h o d   of   p r e p a r i n g   c o l o r   p h o s p h o r  

s c r e e n s   u t i l i z e s   a  p r o c e s s   w h i c h   has   d e v o l v e d   f r o m  

f a m i l i a r   p h o t o g r a p h i c   t e c h n i q u e s .   To  t h i s   e n d ,   a  

s l u r r y   c o m p r i s i n g   a  q u a n t i t y   of   a  p r i m a r y   c o l o r   p h o s -  

p h o r   p a r t i c l e s   s u s p e n d e d   in   a  p h o t o s e n s i t i v e   o r g a n i c  

s o l u t i o n   e . g . ,   p v a ,   i s   a p p l i e d ,   as  a  c o a t i n g ,   to   t h e  

t a r g e t   s u r f a c e   14  of  f a c e p l a t e   16.  The  now  t e n s e d  

e l e c t r o d e   a s s e m b l y   10  ( s a n s   moun t   30  )   i s   t h e n   s e a t e d  

upon  f a c e p l a t e   16  by  e f f e c t i n g   a  r e g i s t r a t i o n   b e t w e e n  

b o s s e s   64  and  t h e i r   a s s i g n e d   f a c e p l a t e   g r o o v e s   22.  As  

s c h e m a t i c a l l y   d e p i c t e d   in   F i g u r e   4,  t h e   r e g i s t e r e d  

f a c e p l a t e   and  e l e c t r o d e   a s s e m b l y   i s   t h e n   i n s e r t e d   i n  

a  l i g h t h o u s e   74  c o m p r i s i n g   a  s o u r c e   of  l i g h t   76  a c t i n i c  

to   t h e   p h o t o s e n s i t i v e   c o a t i n g   and  a  c o n v e n t i o n a l   b e a m  

t r a j e c t o r y   c o m p e n s a t i n g   l e n s   78.  T h i s   l e n s   s e r v e s   t o  

c o m p e n s a t e   f o r   t h e   f a c t   t h a t   t h e   t r a j e c t o r y   of  an  e l e c -  

t r o n   beam,   u n d e r   d e f l e c t i o n ,   d i f f e r s   f rom  t h e   p a t h   o f  

a  l i g h t   r ay   o r i g i n a t i n g   f rom  t h e   same  p o i n t   s o u r c e   a s  

t h e   e l e c t r o n   beam.   At  a n y  o n e   i n s t a n t   l i g h t   s o u r c e   76 

o c c u p i e s   a  s p a t i a l   p o s i t i o n   c o r r e s p o n d i n g ,   in  e f f e c t ,  

to   t h e   a x i a l   p o s i t i o n   of   t h e   s o u r c e   of  t h e   e l e c t r o n  

beam  t h a t   w i l l   s u b s e q u e n t l y   e x c i t e   t h e   p h o s p h o r   p a t -  

t e r n   to   be  c r e a t e d .   The  s l u r r y   c o a t i n g   i s   t h e n   e x p o s e d  

to   t h e   a c t i n i c   l i g h t   r a y s   t h a t   p a s s   t h r o u g h   c o m p e n s a t -  

i n g   l e n s   78  b e f o r e   e n c o u n t e r i n g   t h e   f o i l   a p e r t u r e s .  

The  l i g h t   t r a n s m i t t e d   t h r o u g h   f o i l   32  t h e n   c r e a t e s   a  

l a t e n t   i m a g e   of   t h e   f o i l ' s   a p e r t u r e   p a t t e r n   on  t h e  

c o a t e d   f a c e p l a t e .  

A c c o r d i n g l y ,   a f t e r   t h e   i n i t i a l   e x p o s u r e  

t h r o u g h   l e n s   78,  e l e c t r o d e   a s s e m b l y   10  i s   t h e n   r e m o v e d  

and  t h e   s u b s t r a t e   i s   w a s h e d .   By  way  of  e x a m p l e ,   in  a  

p o s i t i v e   r e s i s t ,   p o s i t i v e   g u a r d b a n d   s y s t e m   t h i s   w a s h  

w i l l   r e m o v e   t h e   e x p o s e d   p o r t i o n   of  t he   c o a t i n g .   How-  



e v e r ,   i t   i s   to   be  a p p r e c i a t e d   t h a t   t he   i n v e n t i o n   i s  

e q u a l l y   u t i l i z a b l e   in  a  n e g a t i v e   r e s i s t ,   n e g a t i v e  

g u a r d b a n d   s y s t e m   or  even   in  t he   t a c k y - d o t   d u s t i n g  

s y s t e m .   In  any  e v e n t ,   t he   e x p o s e d   c o a t i n g   i s   p r o c e s s e d  

to  e s t a b l i s h   upon  t a r g e t   s u r f a c e   14  a  p a t t e r n   o f  

e l e m e n t a l   p h o s p h o r   a r e a s   c o r r e s p o n d i n g   to  t h e   a p e r t u r e  

p a t t e r n   of  f o i l   3 2 .  

The  s l u r r y   c o a t i n g ,   f a c e p l a t e - e l e c t r o d e  

a s s e m b l y   r e g i s t r a t i o n ,   e x p o s u r e   and  wash   s t e p s   a r e  
t h e n   r e p e a t e d   f o r   e ach   of  t he   o t h e r   p r i m a r y   c o l o r  

p h o s p h o r   a r e a s   to   be  a p p l i e d   to  t a r g e t   s u r f a c e   1 4 ,  

w i t h   t h e   s o u r c e   of  a c t i n i c   l i g h t ,   of  c o u r s e ,   d i s p o s e d  

a t   a p p r o p r i a t e l y   d i f f e r e n t   p o s i t i o n s   w i t h   r e s p e c t   t o  

a s s e m b l y   10.  A  s i m i l a r   s l u r r y   c o a t i n g ,   r e g i s t r a t i o n ,  

e x p o s u r e   and  wash  p r o c e d u r e   can  be  e m p l o y e d   to  p r o v i d e  

t h e   t a r g e t   s u r f a c e   w i t h   a  b l a c k   m a t r i x   p a t t e r n   of  t h e  

t y p e   e m p l o y e d   in  a  n e g a t i v e   g u a r d b a n d   t u b e .   The  r e -  

s u l t a n t   l u m i n e s c e n t   s c r e e n   c o m p r i s e s   a  p a t t e r n   of  i n -  

t e r l e a v e d   p r i m a r y   c o l o r   p h o s p h o r   a r e a s   c o r r e s p o n d i n g  

to   t h e   a p e r t u r e   p a t t e r n   in  f o i l   32.  In  p r a c t i c e ,  

s u c c e s s i v e   r e p o s i t i o n i n g   of  t he   l i g h t   s o u r c e ,   p r i o r  

to   e x p o s i n g   the   t a r g e t   s c r e e n   t h r o u g h   t h e   f o i l ,   i s   s u c h  

as  to   e f f e c t i v e l y   mimic   t he   p o s i t i o n s   of  t h r e e   s c a n n i n g  

e l e c t r o n   beams  i s s u i n g   f rom  a  gun  mount   l a t e r   to  b e  

f i t t e d   to  t he   t u b e .   In  t h i s   r e g a r d ,   i t   s h o u l d   b e  

n o t e d   t h a t   t he   r e s u l t a n t   l u m i n e s c e n t   s c r e e n   p a t t e r n  

w i l l   b e a r   a  u n i q u e   g e o m e t r i c   r e l a t i o n s h i p ,   or  o r i e n -  

t a t i o n ,   to  t he   l i g h t   s o u r c e s   and ,   t h e r e b y ,   to  t h e  

e l e c t r o n   beam  axes   of  t he   s u b s e q u e n t l y   f i t t e d   e l e c t r o n  

gun  m o u n t .  

A f t e r   t he   s c r e e n i n g   p r o c e s s   has   b e e n   c o m p l e t e d ,  

d e s i r a b l y ,   t h e   e l e c t r o d e   a s s e m b l y   10  e m p l o y e d   to  p a t -  

t e r n   t h e   s c r e e n   is   m a t e d   to  f a c e p l a t e   16  and  to  f u n n e l  

24.  In  t h i s   p r o c e s s ,   t he   u p w a r d l y   f a c i n g   s e a l i n g   l a n d  

s u r f a c e   18  of  f a c e p l a t e   16  and  the   d o w n w a r d l y   f a c i n g  

l a n d   s u r f a c e   26  of  f u n n e l   24  a r e   c o a t e d   w i t h   b e a d s   o f  



l o w - t e m p e r a t u r e   f r i t   22,  22 '   w h i c h   a r e   p e r m i t t e d   t o  

d r y .   A g a i n ,   t h e   f r i t   a p p l i c a t i o n s   a r e   a  m a t t e r   o f  

c h o i c e   s i n c e   t h e   b e a d s   of  f r i t   c o u l d   as  w e l l   be  a p p l i e d  

to   f i r s t   f r a m e   s e a l i n g   l a n d   48  and  to  s e c o n d   f r a m e  

s e a l i n g   l a n d   60  i n s t e a d   of  to   s u r f a c e s   18  and  2 6 .  

A s s e m b l y   10  i s   t h e n   r e - r e g i s t e r e d   w i t h   f a c e p l a t e   16 

by  i n s e r t i n g   b o s s e s   64  i n t o   g r o o v e s   22.  The  s e a l i n g  

l a n d   of   f u n n e l   24  i s   t h e n   f i t t e d   o v e r   a s s e m b l y   10  w i t h  

i t s   V - g r o o v e s   22 '   r e c e i v i n g   b o s s e s   6 4 ' .   T h i s   a s s e m -  

b l a g e   i s   t h e n   i n s e r t e d   i n t o   t h e   h e a t   c h a m b e r   t h e   t e m -  

p e r a t u r e   of   w h i c h   i s   a g a i n   e l e v a t e d   to   a p p r o x i m a t e l y  

430  d e g r e e s   C e n t i g r a d e   and  m a i n t a i n e d   t h e r e a t   f o r  

t h i r t y   t o   f o r t y - f i v e   m i n u t e s .   T h e s e   a r e   t h e   t e m p e r a -  

t u r e   and   t i m e   p a r a m e t e r s   r e q u i r e d   to   d e v i t r i f y   l o w -  

t e m p e r a t u r e   O w e n s - I l l i n o i s   t y p e   CV-130  f r i t   m a t e r i a l .  

A f t e r   t h i s   a s s e m b l a g e   has   r e a c h e d   a  t e m p e r a t u r e   o f  

430  d e g r e e s   C e n t i g r a d e   and  a f t e r   a  s u i t a b l e   p e r i o d   o f  

t i m e   a t   t h i s   t e m p e r a t u r e ,   t h e   f r i t   w i l l   have   d e v i t r i -  

f i e d   and   e l e c t r o d e   a s s e m b l y   10  w i l l   be  c a p t u r e d   b e -  

t w e e n   f u n n e l   24  and  t h e   f a c e p l a t e   16  to   form  an  i n t e g r a l  

p a r t   of   c a t h o d e   r a y   t u b e   12.  T h e r e a f t e r ,   when  t h e   a s -  

s e m b l a g e   c o o l s   down  to  room  t e m p e r a t u r e   and  t h e   m a -  

t e r i a l s   r e t u r n   to   t h e i r   n o r m a l   d i m e n s i o n s ,   f o i l   32 

w i l l   r e m a i n   t e n s e d   b y  v i r t u e   of  i t s   p r i o r   c a p t u r i n g   b y  

t h e   f r i t   j u n c t i o n   b o n d i n g   f r a m e   member  42  to  f r a m e  

member   54  a l o n g   t h e i r   c o n f r o n t i n g   r e s p e c t i v e   s e a l i n g  

l a n d s   50,  58.  Thus  t h e   f o i l ,   w h i c h   was  t e n s e d ,   by  t h e  

h e a t   a t t e n d a n t   upon  t h e   f r i t   s e a l i n g   p r o c e s s   e m p l o y e d  

to  f a b r i c a t e   e l e c t r o d e   a s s e m b l y   10,  i s   t r a p p e d   i n  

t e n s i o n   and  m a i n t a i n e d   t h e r e a f t e r   by  t h e   d e v i t r i f i e d  

f r i t   j o i n i n g   t h e   f r a m e   members   42  and  5 4 .  

A f t e r   t h e   f a c e p l a t e - e l e c t r o d e - a s s e m b l y - f u n n e l  

a s s e m b l a g e   has   b e e n   f r i t   s e a l e d   and  a  neck   s e c t i o n  

f i t t e d   t h e r e t o ,   t h e   t u b e   i s   s u b j e c t e d   to   an  e x h a u s t  

p r o c e s s .   The  f r a m e - f o i l   j u n c t i o n   of  e l e c t r o d e   10 



i s   t h e n   c o v e r e d   w i t h   a  c o a t i n g   of  i n s u l a t i n g   m a t e r i a l  

to  p r e v e n t   e x t e r n a l   c o n t a c t   w i t h   t he   f o i l   w h i c h ,  

d e p e n d i n g   upon  t he   e x c i t a t i o n   s y s t e m   u t i l i z e d   w i t h   t h e  

c o m p l e t e d   t u b e ,   may  be  m a i n t a i n e d   a t   a  h i g h   e l e c t r i c a l  

p o t e n t i a l .  

I t   i s   to  be  n o t e d   t h a t   m a t e r i a l s   o t h e r   t h a n  

t h o s e   d i s c l o s e d   f o r   t he   e n v e l o p e   s e c t i o n s   t h e   f r a m e  

members   and  t h e   mount   and  f o i l   can  be  u sed   so  l o n g   a s  
t he   c o e f f i c i e n t s   of  e x p a n s i o n s   of  such   m a t e r i a l s   p r o -  
v i d e   t h e   d i f f e r e n t i a l   e x p a n s i o n   r e q u i r e d   to  t e n s e   a n  

i n i t i a l l y   u n t e n s e d   p l a n a r   f o i l .   S i m i l a r l y ,   t he   a l i g n -  

ment   e l e m e n t s   u t i l i z e d   by  t he   f a c e p l a t e   and  f u n n e l ,  

as  w e l l   as  t h e   i n d e x i n g   means   u s e d   f o r   t he   f r a m e   mem-  
b e r s   n e e d   n o t   be  r e s t r i c t e d   to  t h e   g r o o v e   and  b o s s  

f o r m a t   d i s c l o s e d .   F i g u r e s   6-8  d i s c l o s e   f u r t h e r   a l -  

t e r n a t i v e   a r r a n g e m e n t s   f o r   a s s u r i n g   p r o p e r   r e g i s t r a -  

t i o n   of  the  face  p a n e l   in  t h e   s c r e e n   f o r m i n g   o p e r a t i o n  
d i s c u s s e d   a b o v e .  

F i g u r e   6  d i s c l o s e s   c o l o r   c a t h o d e   ray   t u b e   1 1 0  

s i m i l a r   to  t u b e   12  of  F i g u r e   1  c o m p r i s i n g   a  f u n n e l  

112  ( o n l y   p a r t i a l l y   i l l u s t r a t e d )   h a v i n g   a  c e n t r a l   a x i s  

and  i n c l u d i n g   a  b e l l   p o r t i o n   114.   The  d e p i c t e d   e x -  

t r e m i t y   of   b e l l   p o r t i o n   114  has   a  p r e d e t e r m i n e d   w a l l  

t h i c k n e s s   and  i t   c o m p r i s e s   a  s e a l i n g   l a n d   1 1 6 .  

L i k e   t u b e   12,  tube  1 1 0  c o m p r i s e s   a  f l a t ,   s u b -  

s t a n t i a l l y   r e c t a n g u l a r ,   g l a s s   f a c e   p a n e l   118  f o r m e d   o f  

a  m a t e r i a l   h a v i n g   a  p r e d e t e r m i n e d   t e m p e r a t u r e   c o -  

e f f i c i e n t   of  e x p a n s i o n .   P a n e l   118  c o m p r i s e s   a  t a r g e t  

a r e a   120  h a v i n g   a  p a t t e r n e d   s c r e e n   119  of  l u m i n e s c e n t  

p r i m a r y   c o l o r   e l e m e n t a l   p h o s p h o r   d e p o s i t s   t h e r e o n ,  

w h i c h   d e p o s i t s   may  be  a r r a n g e d   in  t r i a d s   of  r e d ,  

g r e e n ,   and  b l u e   p h o s p h o r   d o t s .   A  s e a l i n g   l a n d   1 2 1  

c i r c u m s c r i b e s   t a r g e t   a r e a   1 2 0 .  

To  f a c i l i t a t e   i t s   r o l e   in  s c r e e n   f o r m i n g ,  

f a c e   p a n e l   118  is   p r o v i d e d   w i t h   r e g i s t r a t i o n   a f f o r d i n g  

means  s i m i l a r   to  the   V - s h a p e d   g r o o v e s   22  p r o v i d e d  



f o r   t h e   f a c e p l a t e   16  of   F i g u r e   1.  In  t h i s   m o d i f i e d  

c o n s t r u c t i o n   t h e   r e g i s t r a t i o n   a f f o r d i n g   means  c o m p r i s e s  

means   d e f i n i n g   a  f i r s t   p l u r a l i t y   of  c a v i t i e s   122,   1 2 4  

and  which  in  a  p r e f e r r e d   e x e c u t i o n ,   c o n s t i t u t e   t h r e e  

h o l e s   of   p r e d e t e r m i n e d   d e p t h   w i t h   e a c h   p r e s e n t i n g   a n  

o v a l   e n t r a n c e   t h a t   a f f o r d s   e a c h   c a v i t y   an  e l o n g a t e d  

p o r t i o n ,   so  t h a t ,   e f f e c t i v e l y ,  e a c h   c a v i t y   i s   p r o v i d e d  

w i t h   a  f o r e - s h o r t e n e d   V - s i d e d   r u n w a y .   T h i s   r e g i s t r a -  

t i o n   a f f o r d i n g   m e a n s ,   as  w e l l   as  an  a s s o c i a t e d   i n d e x i n g  

m e a n s ,   i s   d e s c r i b e d   b e l o w .  T h e   c a v i t i e s   a r e   f o r m e d   a t  

s e l e c t e d   l o c a t i o n s   upon   t h e   t a r g e t   s i d e   of  p a n e l   1 8 ,  

s p e c i f i c a l l y   on  or   n e a r   s e a l i n g   l a n d   21.  As  d i s c u s s e d  

in  d e t a i l   l a t e r ,   i t   i s   of  p a r t i c u l a r   s i g n i f i c a n c e   t h a t  

t h e   e l o n g a t e d   p o r t i o n   of   e a c h   c a v i t y   be  a l i g n e d   a l o n g  

a  r a d i a l   e x t e n d i n g   f rom  t h e   g e o m e t r i c   c e n t e r   of  p a n e l  

18  and  t h a t   t h e   c a v i t i e s   do  n o t   e x t e n d   c o m p l e t e l y  

a c r o s s   s e a l i n g   l a n d   21  to   t h e   " o u t s i d e . "  

A  c o l o r   s e l e c t i o n   e l e c t r o d e   a r r a n g e m e n t   1 2 7  

t h a t   a f f o r d s   s e l e c t i v e   e x c i t a t i o n   of  t h e   p h o s p h o r  

d e p o s i t s   by  a  s c a n n i n g   beam  of  e l e c t r o n s   c o m p r i s e s   a  

s u b s t a n t i a l l y   r e c t a n g u l a r   r i n g - l i k e   f r a m e   128  ( s i n c e  

p a n e l   118  i s   r e c t a n g u l a r )   d e f i n i n g   a  c e n t r a l   o p e n i n g  

130  d i m e n s i o n e d   to   e n c l o s e   t a r g e t   a r e a   120  of  p a n e l  

118.   Frame  128 ,   w h i c h   a d o p t s   t he   f o r m a t   of  a  s e c t i o n  

of   a  r e c t a n g u l a r   c y l i n d e r ,   is   f o r m e d   of  a  m a t e r i a l  

h a v i n g   a  t e m p e r a t u r e   c o e f f i c i e n t   of  e x p a n s i o n   a p p r o x i -  

m a t i n g   t h a t   of   p a n e l   118 ,   f o r   ' e x a m p l e ,   g l a s s   or  a  

c e r a m i c   of  c o m p a t i b l e   c o e f f i c i e n t   o f   e x p a n s i o n .   F r a m e  

128  c o m p r i s e s   f i r s t   and  s e c o n d   s u b s t a n t i a l l y   f l a t ,  

s p a c e d   a p a r t ,   p a r a l l e l   s u r f a c e s   132,.  134,   r e s p e c t i v e l y .  

A s  w i l l   be  s e e n ,   s u r f a c e s   132  and  1 3 4  u l t i m a t e l y   s e r v e  

as  s e a l i n g   l a n d s ,   w i t h   s u r f a c e   132  d i s p o s e d   in  a  c o n -  

f r o n t i n g   r e l a t i o n   to   f a c e   p a n e l   s e a l i n g   l a n d   1 2 1 .  

Frame  128  a l s o   i n c l u d e s   r e g i s t r a t i o n   a f f o r d i n g   m e a n s  

c o m p r i s i n g   means   d e f i n i n g   a  s e c o n d   l i k e  p l u r a l i t y   o f  

c a v i t i e s   136,   138 ,   f o r m e d   a t   s e l e c t e d   l o c a t i o n s   o n  

s u r f a c e   132  of   t h e   f r a m e .   C a v i t i e s   136,   138  w h i l e   o f  



a  p r e d e t e r m i n e d   d i f f e r e n t   d e p t h   t h a n   t h a t   of  c a v i t i e s  

122,   124  a d o p t   a  s i m i l a r   p r o f i l e   in  t h a t   each   of  t h e  

f o r m e r   l i k e w i s e   p r e s e n t s   an  o v a l   e n t r a n c e   c o n s t i t u t -  

ing   an  e l o n g a t e d   p o r t i o n   a l i g n e d   a l o n g   a  r a d i a l   e x -  

t e n d i n g   f rom  t h e   g e o m e t r i c   c e n t e r   of  f r a m e   1 2 8 .  

S u r f a c e   134 ,   on  the   o t h e r   h a n d ,   c o m p r i s e s  

a  shadow  mask  m o u n t i n g   s u r f a c e   w h i c h   i s   c h a r a c t e r i z e d  

by  an  o v e r a l l   e x t e r n a l   s p a n   w h i c h   is   l e s s   t h a n   t h e  

span   of  f a c e   p a n e l   118  by  a t   l e a s t   t h e   w a l l   t h i c k n e s s  

of  f u n n e l   b e l l   p o r t i o n   114.  The  s i g n i f i c a n c e   of  t h i s  

d i m e n s i o n i n g   is   i n t e n d e d   to  i n s u r e   t h a t   no  p a r t   of  t h e  

mask  w i l l   be  e x p o s e d   to  t he   " o u t s i d e " ,   s i n c e   in  o p -  
e r a t i o n ,   t u b e   110  w i l l   m a i n t a i n   a  20KV  to  30KV 

v o l t a g e   on  t he   mask .   By  r e l e g a t i n g   t h e   p e r i p h e r a l  

p o r t i o n   of  t h e   mask  to  a  l o c a t i o n   w i t h i n   the   c o n f i n e s  

of  t h e   f u n n e l ,   t h e   s a f e t y   o b j e c t i v e   i s   a t t a i n e d .  

A r r a n g e m e n t   127  f u r t h e r   c o m p r i s e s   a  c o l o r  

s e l e c t i o n   e l e c t r o d e ,   or  shadow  mask ,   in  t he   form  of  a  

t e n s e d   p l a n a r   f o i l   140  s i m i l a r   to  f o i l   30  of  Figure  1  h a v i n g  

a  p r e d e t e r m i n e d   p a t t e r n   of  a p e r t u r e s   c o r r e s p o n d i n g   t o  

t he   p a t t e r n   of  s c r e e n   119  on  f a c e   p a n e l   118.  F o i l   1 4 0  

has   a  t e m p e r a t u r e   c o e f f i c i e n t   of  e x p a n s i o n   w h i c h   i s  

g r e a t e r   t h a n   t h a t   of  f r a m e   128  and  p r e f e r a b l y   i s   f o r m e d  

f rom  c o l d   r o l l e d   s t e e l   w i t h   a  g l a s s   or  c e r a m i c  

b e i n g   u t i l i z e d   f o r   f r a m e   128.  The  p e r i p h e r a l   p o r t i o n  

of  f o i l   140  i s   b o n d e d   to  f r ame   s u r f a c e   134  by  a  b e a d   o f  

f r i t   144,   a  d e v i t r i f y i n g   g l a s s   a d h e s i v e   e m p l o y e d   i n  

f a b r i c a t i n g   c a t h o d e   r ay   t u b e s .  

In  o r d e r   to   n e u t r a l i z e   t h e   a p p l i c a t i o n   of  a n y  

b e n d i n g   or  f l e x i n g   moment   to  f r a m e   128,   a t t r i b u t a b l e  

to  t he   t e n s i o n   f o r c e s   in  f o i l   140,   a r r a n g e m e n t   1 2 7  

c o m p r i s e s   a  c e n t r a l l y   a p e r t u r e d   s t a b i l i z i n g ,   or  s t i f f e n -  

i n g ,   member  146,   in  t h e   form  of  a  r e c t a n g u l a r   r i n g  

( a s s u m i n g ,   of  c o u r s e ,   t h a t   f rame  128  and  f a c e   p a n e l  

118  a re   r e c t a n g u l a r ) .   Ring  146  has   a  p r e d e t e r m i n e d   a x i a l  



t h i c k n e s s   and  i s   f o r m e d   of  a  m a t e r i a l   h a v i n g   a  t e m -  

p e r a t u r e   c o e f f i c i e n t   of   e x p a n s i o n   c o m p a t i b l e   w i t h   t h a t  

of  f r a m e   128.   R ing   146  c o m p r i s e s   a  f l a t   end  f a c e   1 4 7 ,  
w h i c h   i s   b o n d e d   to   t h e   f r a m e ,   and  has   an  o v e r a l l   s p a n  
s u c h   t h a t   i t   does   n o t   e x t e n d   b e y o n d   t h e   f o i l   b o n d i n g  
s u r f a c e   134  of   f r a m e   128.   P r e f e r a b l y ,   a t   t h e   s a m e  
t i m e   t h e   p e r i p h e r a l   p o r t i o n   of   f o i l   140  i s   b o n d e d   t o  

s u r f a c e   134  s t a b i l i z i n g   r i n g   146  i s   b o n d e d   to   t h a t  

s u r f a c e   and  by  t h e   same  a p p l i c a t i o n   of  f r i t   144  so  t h a t  

f o i l   140  i s   s a n d w i c h e d   t h e r e b e t w e e n .  

I t   i s   i m p o r t a n t   t h a t   a  p r e c i s e   and  r e p e a t -  

a b l e   k i n e m a t i c   r e g i s t r a t i o n   b e t w e e n   f o i l   f r a m e   1 2 8  

and  f a c e   p a n e l   118  i s   o b t a i n e d   in  o r d e r   to   u t i l i z e  

f o i l   140  as  a  s t e n c i l   in  s c r e e n i n g   t he   p a t t e r n   o f  

e l e m e n t a l   p h o s p h o r   d e p o s i t s   upon  t a r g e t   s u r f a c e   1 2 0  

of  t h e   p a n e l .   For   t h i s   p u r p o s e   i n d e x i n g   means   a r e  

p r o v i d e d   c o m p r i s i n g   a  p l u r a l i t y   of  s p h e r i c a l   e l e m e n t s  

150  i n d i v i d u a l l y   r e c e i v a b l e   b e t w e e n   an  a s s i g n e d   one  o f  

t h e   p a n e l   c a v i t i e s   and  an  a d j a c e n t ,   o p p o s i t e l y   d i s p o s e d  

c o n f r o n t i n g   one  of  t h e   f r a m e   c a v i t i e s .   More  p a r t i c -  

u l a r l y ,   e l e m e n t s   150  c o m p r i s e   b a l l s   f o r m e d   of  an  a l l o y  

c o m p o s i t i o n ,   t h e   c o e f f i c i e n t   of   e x p a n s i o n   of  w h i c h   i s  

c o m p a t i b l e   w i t h   t he   e n v e l o p e   g l a s s   s i n c e   t h e y   w i l l   u l -  

t i m a t e l y   be  f r i t   s e a l e d ,   in  s i t u ,   when  t u b e   110  i s   a s -  

s e m b l e d .   A  g l a s s   s e a l a b l e   m e t a l   a l l o y   s u i t a b l e   f o r  

t h i s   p u r p o s e   i s   a v a i l a b l e   f rom  C a r p e n t e r   T e c h n o l o g y  

C o r p o r a t i o n   in   R e a d i n g ,   P e n n s y l v a n i a   u n d e r   t h e i r   d e s -  

i g n a t i o n   4 3 0 T I .   I n s o f a r   as  d i m e n s i o n a l   s p e c i f i c a t i o n s  

a r e   c o n c e r n e d ,   e a c h   of  b a l l s   150  d e s i r a b l y   e x h i b i t s   a  

s p h e r i c i t y   of  . 0 0 0 0 5 0   i n c h e s .   A d d i t i o n a l l y ,   b e c a u s e  

t h e   c a v i t i e s   a r e   of  e l o n g a t e d   c o n f i g u r a t i o n ,   e a c h   b a l l  

i s   a f f o r d e d   l i m i t e d   r a d i a l   f r e e d o m   a l o n g   t h e   c o n f r o n t -  

i n g   V - s i d e d   r u n w a y s   of  i t s   a s s i g n e d   p a n e l   and  f r a m e  

c a v i t y   to   u r g e   and  e s t a b l i s h   a  p r e c i s e ,   r e p e a t a b l e  

r e g i s t r a t i o n   b e t w e e n   f o i l   140  and  t a r g e t   a r e a   120  o f  



p a n e l   118.   A d d i t i o n a l l y ,   t h e   b a l l   d i a m e t e r   is  s u c h  

as  to  e s t a b l i s h   a  p r e d e t e r m i n e d   Q  s p a c i n g   b e t w e e n  

t a r g e t   a r e a   120  and  f o i l   1 4 0 .  

As  n o t e d ,   t he   r e s u l t   of  t he   b a l l   and  c a v i t y  

c o o p e r a t i o n   is  to  e f f e c t   a  r e p e a t a b l e   r e g i s t r a t i o n ,   a s  
b e t w e e n   p a n e l   t a r g e t   a r e a   120  and  f o i l   140,  to  f a c i l -  

i t a t e   s c r e e n i n g   t he   f a c e   p a n e l .   P r i o r   to  the   a c t u a l  

s c r e e n i n g   o p e r a t i o n ,   e l e c t r o d e   a r r a n g e m e n t   127  i s  

p r e p a r e d   as  a  t e n s e d   f o i l   s u b a s s e m b l y   c o m p r i s i n g   f r a m e  

128  w i t h  f o i l   140  and  r i n g   146  b o n d e d   t h e r e t o .  

In  t he   f i n a l   a s s e m b l y   of  c a t h o d e   ray  t u b e  

110,  s e a l i n g   l a n d   121  of  p a n e l   118  is  b o n d e d   to  f r a m e  

s u r f a c e   132  and  i s   a l s o   b o n d e d   to  f u n n e l   s e a l i n g   l a n d  

116.  The  p a r t i c u l a r   b o n d i n g   a g e n t   i s   no t   c r i t i c a l ,  

h o w e v e r ,   i t   i s   c o n t e m p l a t e d   t h a t ,   in  each   i n s t a n c e ,  

r e s o r t   may  be  had  to  a  b e a d   of  f r i t   152.   As  in  t h e  

c a s e   w i t h   t h e  f r i t   b ead   144  e m p l o y e d   to  bond  f o i l   1 4 0  

to  f r a m e   128,   f r i t  b e a d   152  can  a l s o   c o n s t i t u t e   a 

d e v i t r i f y i n g   g l a s s   a d h e s i v e   of  t h e   t y p e   commonly  e m -  

p l o y e d   in  f a b r i c a t i n g   c a t h o d e   r ay   t u b e s .   In  e a c h  

i n s t a n c e ,   t he   f r i t   to  be  e m p l o y e d   can  be  a  low  t e m -  

p e r a t u r e   s o l d e r   g l a s s   m a t e r i a l   w h i c h   is  a v a i l a b l e   f r o m  

O w e n s - I l l i n o i s ,   I n c .   u n d e r   t h e i r   d e s i g n a t i o n   C V - 1 3 0 .  

F i g u r e   7  i l l u s t r a t e s   a  f u r t h e r   a l t e r n a t e  

e m b o d i m e n t   of  t he   i n v e n t i o n ,   w h i c h   is   s p e c i f i c a l l y  

a d d r e s s e d   to  t h e   c o n s t r u c t i o n   a d o p t e d   by  the   c o l o r  

s e l e c t i o n   e l e c t r o d e   a r r a n g e m e n t   127.   S i n c e   t he   c a t h o d e  

ray  t u b e   110  shown  in  F i g u r e   7  i s ,   e x c e p t   fo r   a r -  

r a n g e m e n t   127;  t he   same as  t ha t   i l l u s t r a t e d   in  F i g u r e  

6 . ,   l i k e   r e f e r e n c e   n u m e r a l s   a r e   e m p l o y e d   to  i d e n t i f y  
l i k e   e l e m e n t s .   E l e c t r o d e   a r r a n g e m e n t   127;  d i f f e r s  

from  i t s   c o u n t e r p a r t   in  F i g u r e   6  p r i n c i p a l l y   in  i t s  

l a t e r a l   d i m e n s i o n .   As  shown  in  F i g u r e   7,  the   o u t w a r d l y  

f a c i n g   w a l l   160  of  f rame  128 '   e s s e n t i a l l y   c o i n c i d e s   w i t h  
the   o u t e r   s i d e   w a l l   162  of  f a c e   p a n e l   119  as  w e l l   a s  



w i t h   t h e   o u t s i d e  w a l l   164  of   f u n n e l   b e l l   p o r t i o n   1 1 4 .  

Frame  128;   w h i c h   i s   f o r m e d   of   t h e   same  m a t e r i a l   a s  

i t s   c o u n t e r p a r t   in  F i g u r e   6,  a l s o   c o m p r i s e s   f i r s t   a n d  

s e c o n d   s u b s t a n t i a l l y   f l a t   s p a c e d - a p a r t   p a r a l l e l   s u r -  

f a c e s   166 ,   168 .   S u r f a c e   166  c o m p r i s e s   a  g r o o v e   1 7 0  

t h a t   e x t e n d s   c o m p l e t e l y   a r o u n d   t h a t   s u r f a c e   to  d i v i d e  

t h a t   s u r f a c e   i n t o   an  i n n e r ,   o r   f o i l   m o u n t i n g ,   a r e a   1 7 2  

and  an  o u t e r   s e a l i n g   l a n d   a r e a   174 .   I n n e r   a r e a   1 7 2 ,  

w h i c h   s e r v e s   to   r e c e i v e   t h e   p e r i p h e r a l   p o r t i o n   of  f o i l  

140 ,   i s   a l s o   t h e   s u r f a c e   to   w h i c h   end  f a c e   147  o f  

s t a b i l i z i n g   r i n g   146  is   b o n d e d .   The  o u t e r ,   or  s e a l i n g  

l a n d ,   a r e a   174  of  f r ame   128 '   s e r v e s   to   r e c e i v e   s e a l -  

i n g   l a n d   116  of   f u n n e l   b e l l   p o r t i o n   1 1 4 .  

S i n c e   i t   i s   c o n t e m p l a t e d   t h a t   f r a m e   1 2 8 '  

f o i l   140  and  s t a b i l i z i n g   r i n g   146  w i l l   be  f a b r i c a t e d  

as  a  s u b a s s e m b l y   d u r i n g   t h e   f o i l   t e n s i o n i n g   p r o c e s s ,  
i t   can  now  be  a p p r e c i a t e d   t h a t   a  f u n c t i o n   of  g r o o v e  
170  i s   to   i s o l a t e   t h e   s e a l i n g   l a n d   a r e a   174  of  s u r f a c e  

166  f r o m   s u r f a c e   172  d u r i n g   t h e   f o i l   t e n s i o n i n g   p r o -  

c e s s   w h i c h ,   of   c o u r s e ,   i n v o l v e s   a r e a   172 ,   f o i l   1 4 0  

and  r i n g   146.   As  a  r e s u l t ,   a  c l e a n ,   r e a d i l y   w o r k a b l e  

a r e a   174  i s   p r e s e r v e d   f o r   t h e   s u b s e q u e n t   f r i t   s e a l i n g  

o p e r a t i o n   t h a t   b o n d s   f u n n e l   s e a l i n g   l a n d   116  to   t h a t  

a r e a .  

M o r e o v e r ,   in  t h i s   r e g a r d ,   t h e   p l a n e   of  f o i l  

m o u n t i n g   a r e a   172  n e e d   n o t   c o i n c i d e   w i t h   t h e   p l a n e   o f  

s e a l i n g   l a n d   a r e a   174.   F i g u r e   8  shows   an  a l t e r n a t e  

c o n s t r u c t i o n   f o r   t h e   f o i l   m o u n t i n g   f r a m e ,   w h e r e i n   t h e  

f r a m e   128"  e x h i b i t s   t h e   same  b a s i c   c o n f i g u r a t i o n   a s  

f r a m e   1 2 8 '   of   F i g u r e   7  e x c e p t   to   t h e   e x t e n t   t h a t   t h e  

f o i l   m o u n t i n g   a r e a   of  f r a m e   128"  i s   p o s i t i v e l y   i s o l a t e d  

f rom  i t s   s e a l i n g   l a n d   a r e a   by  v i r t u e   of  a  s h o u l d e r e d ,  

or  p e d e s t a l   c o n s t r u c t i o n .   More  p a r t i c u l a r l y ,   f r a m e  

128"  w h i c h   d e f i n e s   a  c e n t r a l   o p e n i n g   130  d i m e n s i o n e d   t o  

e n c l o s e   t a r g e t   a r e a   120  of  f o i l   118 ,   a l s o   c o m p r i s e s  

f i r s t   and  s e c o n d   s u b s t a n t i a l l y   f l a t   s p a c e d - a p a r t   p a r a l -  



l e l   s u r f a c e   1 6 6 ' ,   1 6 8 ' .   A g a i n ,   a  g r o o v e   70'  e x t e n d s  

a r o u n d   one  s u r f a c e   of  f r ame   128"  to   d i v i d e   s u r f a c e  

166 '   i n t o   an  i n n e r   f o i l   m o u n t i n g   a r e a   172 '   and  a n  

o u t e r   s e a l i n g   l a n d   a r e a   1 7 4 ' .   I n n e r   a r e a   172 '   w h i c h  

s e r v e s   to   r e c e i v e   t he   p e r i p h e r a l   p o r t i o n   of  f o i l   1 4 0 ,  

is  a l s o   t h e   s u r f a c e   to  w h i c h   end  f a c e   147  of  s t a b i l i z i n g  

r i n g   146  i s   b o n d e d .   The  o u t e r   a r e a   174 '   s e r v e s ,   o f  

c o u r s e ,   to   r e c e i v e   t he   s e a l i n g   l a n d   116  of  t h e   f u n n e l .  

In  t h i s   a l t e r n a t e   c o n s t r u c t i o n   of  f r a m e   1 2 8 "  

t h e   p l a n e   of   a r e a   172 '   ( and ,   of  c o u r s e ,   f o i l   140)  i s  

" b e l o w "   (as  one  v i e w s   F i g u r e   8)  s e a l i n g   l a n d   s u r f a c e  

l 7 4 ' .   A d d i t i o n a l l y ,   t he   s h o u l d e r   c o n s t r u c t i o n   f o r  

f r ame   128"  m a t e r i a l l y   e a s e s   p r a c t i c i n g   t he   above   d e -  

s c r i b e d   p r o c e s s   f o r   t e n s i n g   a  f o i l   and  b o n d i n g   i t   t o  

i t s   f r a m e   by  a f f o r d i n g   a  p o s i t i v e   and  d e f i n i t e   i s o l a -  

t i o n   of  a r e a   1 7 2 ' ,   f rom  a r e a   1 7 4 ' .   M o r e o v e r ,   i t   s h o u l d  

be  a p p r e c i a t e d   t h a t   t he   d i f f e r e n c e s   in  e l e v a t i o n   a s  

b e t w e e n   a r e a s   172 '   and  174 '   i s   n o t   i n d i c a t i v e   of  s c a l e .  

In  p r a c t i c e ,   t h e   d i f f e r e n c e   in  e l e v a t i o n   is  s m a l l ,  

t h e   d e p i c t e d   i l l u s t r a t i o n   i s   i n t e n t i o n a l l y   e x a g g e r a t e d  

to  d i s t i n g u i s h   f rom  the   F i g u r e   7  e m b o d i m e n t .  

In  a l l   o t h e r   r e s p e c t s ,   t h a t   i s   i n s o f a r   a s  

m a t e r i a l s   a r e   c o n c e r n e d ,   t h e   a l t e r n a t e   e m b o d i m e n t s   o f  

F i g u r e s   7  and  8  a re   s u b s t a n t i a l l y   s i m i l a r   to   t h a t   of  t h e  

e m b o d i m e n t   of  F i g u r e   6 .  

F i g u r e   9  d e p i c t s   an  e l e c t r o d e   a s s e m b l y   2 1 0  

u s e d   in  f o r m i n g   a  p a t t e r n e d   s c r e e n   of  p h o s p h o r   d e p o s i t s  

upon  a  s u b s t r a t e   as  a  c o n s t i t u e n t   of  a  f l a t - s q u a r e   c o l o r  

t e l e v i s i o n   c a t h o d e   ray  t u b e   212  in  a  m a n n e r   s i m i l a r   t o  

a s s e m b l y   10  of  F i g u r e   1 .  

T h u s ,   a s s e m b l y   210  c o m p r i s e s   a  f l a t ,   s u b -  

s t a n t i a l l y   r e c t a n g u l a r ,   g l a s s   p a n e l   214  f o r m e d   of  a  

m a t e r i a l   h a v i n g   a  p r e d e t e r m i n e d   t e m p e r a t u r e   c o e f f i c i e n t  

of  e x p a n s i o n   h a v i n g   a  s e a l i n g   l a n d   216  c i r c u m s c r i b i n g  

a  t a r g e t   a r e a   218  s e r v i n g   as  a  s u b s t r a t e   f o r   r e c e i v i n g  

a  p a t t e r n e d   p h o s p h o r   s c r e e n   2 2 0 .  



As  in   t h e   c a s e   of  f a c e   p a n e l   16  of  a s s e m b l y  

10,  f a c e   p a n e l   214  i s   p r o v i d e d   w i t h   r e g i s t r a t i o n   a f -  

f o r d i n g   means   c o m p r i s i n g   means  d e f i n i n g   a  f i r s t   p l u r -  

a l i t y   of  c a v i t i e s   222 ,   224,   226;   in   a  p r e f e r r e d   e x -  

e c u t i o n   t h e y   c o n s t i t u t e   t h r e e   h o l e s   of  p r e d e t e r m i n e d  

d e p t h   w i t h   e a c h   p r e s e n t i n g   an  o v a l   e n t r a n c e   t h a t   a f -  

f o r d s   e a c h   c a v i t y   an  e l o n g a t e d   p o r t i o n ,   s e e   F i g u r e   1 1 ,  

t h a t   e f f e c t i v e l y   p r o v i d e s   t he   c a v i t y   w i t h   a  f o r e -  

s h o r t e n e d   V - s i d e d   r u n w a y ,   see  in  p a r t i c u l a r   F i g u r e   1 0 a .  

The  c a v i t i e s   a r e   f o r m e d   a t   s e l e c t e d   l o c a t i o n s  

upon  t h e   t a r g e t   s i d e   of  p a n e l   214 ,   s p e c i f i c a l l y   u p o n  
s e a l i n g   l a n d   216 .   I t   i s   of  p a r t i c u l a r   s i g n i f i c a n c e  

t h a t   t h e   e l o n g a t e d   p o r t i o n   of  e a c h   c a v i t y   be  a l i g n e d  

a l o n g   one  of   r a d i a l s   222R,  224R,   226R  e x t e n d i n g   f rom  t h e  

g e o m e t r i c   c e n t e r   of  p a n e l   214  and  t h a t   t h e   c a v i t i e s  

do  n o t   e x t e n d   c o m p l e t e l y   a c r o s s   s e a l i n g   l a n d   216  t o  

t h e   " o u t s i d e " .   T h i s   c o n s t r u c t i o n   i s   i m p e r a t i v e ,   a n d  

i t   a p p l i e s   to   any  s u b s e q u e n t l y   d e s c r i b e d   c a v i t i e s ,   i n  

o r d e r   to   a v o i d   a  d i r e c t   c o m m u n i c a t i o n   a c r o s s   t h e   s e a l -  

i n g   l a n d   w h i c h   c o u l d   c o m p r o m i s e   v a c u u m   i n t e g r i t y   o n c e  

a s s e m b l y   216  h a s   b e e n   f r i t   s e a l e d   to   a  f u n n e l   2 2 7  

to   fo rm  a  c o n s t i t u e n t   of   a  c a t h o d e   r ay   t u b e .   M o r e -  

o v e r ,   i t   i s   p r e f e r r e d   t h a t   one  of  t h e   c a v i t i e s ,   2 2 2 ,  

be  l o c a t e d   upon   t h e   m i n o r   a x i s   of  p a n e l   214  w h i l e   c a v -  

i t i e s   224  and  226  be  l o c a t e d   a t   t h o s e   c o r n e r s   of  t h e  

p a n e l   a c r o s s   f r o m   c a v i t y   222.   A d d i t i o n a l   d e t a i l s  

r e s p e c t i n g   t h e   r e g i s t r a t i o n   a f f o r d i n g   c a v i t i e s   w i l l   b e  

g i v e n   a t   s u c h   t i m e   as  t h e   i n d e x i n g   means   a s s o c i a t e d  

t h e r e w i t h   a r e   i n t r o d u c e d .  

A s s e m b l y   210  f u r t h e r   c o m p r i s e s   a  f rame  2 2 8  

d e f i n i n g   a  c e n t r a l   o p e n i n g   230  d i m e n s i o n e d   to  e n c l o s e  

t a r g e t   a r e a   218  of   p a n e l   214,   see   F i g u r e   10.  F r a m e  

228  i s   f o r m e d   o f   a  m a t e r i a l   h a v i n g   a  t e m p e r a t u r e   c o -  

e f f i c i e n t   of  e x p a n s i o n   a p p r o x i m a t i n g   t h a t   of  p a n e l   2 1 4 ,  

f o r   e x a m p l e ,   g l a s s   or   a  c e r a m i c   of  c o m p a t i b l e   c o -  

e f f i c i e n t   of   e x p a n s i o n .   F r a m e   228  c o m p r i s e s   f i r s t  

and  s e c o n d   s u b s t a n t i a l l y   f l a t ,   s p a c e d   a p a r t ,   p a r a l l e l  



s u r f a c e s ,   232 ,   234 ,   r e s p e c t i v e l y .   As  w i l l   be  s e e n ,  

s u r f a c e s   232  and  234  u l t i m a t e l y   s e r v e   as  s e a l i n g   l a n d s .  

Frame  228  a l s o   i n c l u d e s   r e g i s t r a t i o n   a f f o r d i n g   m e a n s  

c o m p r i s i n g   means   d e f i n i n g   a  s e c o n d   l i k e   p l u r a l i t y   o f  

c a v i t i e s   2 3 6 , 2 3 8   and  240  f o r m e d   at  s e l e c t e d   l o c a t i o n s  

on  s u r f a c e   232  of  t h e   f r a m e .   These   c a v i t i e s   a re   d e -  

p i c t e d   in  b r o k e n   l i n e   c o n s t r u c t i o n   in  F i g u r e   9  s i n c e  

t h e y   a r e   on  t h a t   s u r f a c e   232  of  f r ame   228  t h a t   c o n -  

f r o n t s   f a c e   p a n e l   s e a l i n g   l a n d   216.  C a v i t i e s   2 3 6 ,  

238,   240,   w h i l e   of  a  p r e d e t e r m i n e d   d i f f e r e n t   d e p t h  

t h a n   t h a t   of  c a v i t i e s   222,   224,   226,   a d o p t   a  s i m i l a r  

p r o f i l e   in  t h a t   e a c h   of  t he   f o r m e r   l i k e w i s e   p r e s e n t s  

an  o v a l   e n t r a n c e   c o n s t i t u t i n g   an  e l o n g a t e d   p o r t i o n  

a l i g n e d   a l o n g   a  r e s p e c t i v e   r a d i a l   236R,  238R,  and  2 4 0 R  

e x t e n d i n g   f rom  t h e   g e o m e t r i c   c e n t e r   of  f r a m e   2 2 8 .  

T h u s ,   c a v i t i e s   2 3 6 , 2 3 8 ,   and  240  a l s o   e s t a b l i s h   f o r e -  

s h o r t e n e d   V - s i d e d   r u n w a y s   wh ich   a re   d i s p o s e d   in  a  

c o n f r o n t i n g ,   and  a l i g n e d   r e l a t i o n ,   to   t h e i r   r e s p e c t i v e  

c o u n t e r p a r t s   222 ,   224  and  226  r e s p e c t i v e l y ,   on  p a n e l  

s e a l i n g   l a n d   216.   In  f a c t ,   c a v i t i e s   236,   238,   and  2 4 0  

a re   g e o m e t r i c a l l y   s i m i l a r   to  c a v i t i e s   222,  224,   a n d  

226,   and  d i f f e r   o n l y   in  d e p t h ,   the   l a t t e r   c a v i t i e s   a r e  

d e e p e r ,   see  F i g u r e   10  or  1 0 a .  

As  d e p i c t e d   in  F i g u r e   9,  t he   p l u r a l i t y   o f  

p a n e l   c a v i t i e s   and  t h e   p l u r a l i t y   of  f r ame   c a v i t i e s   a r e  

a r r a n g e d   so  t h a t ,   c o l l e c t i v e l y ,   t he   axes   of  t h e   e l o n -  

g a t e d   p o r t i o n s   of  t h e   p a n e l   c a v i t i e s   e x h i b i t   s u b s t a n t i a l -  

ly  t he   same  r a d i a l   g e o m e t r y   as  t h a t   c o l l e c t i v e l y   e x -  

h i b i t e d   by  t h e   axes   of  t he   e l o n g a t e d   p o r t i o n s   of  t h e  

f r ame   c a v i t i e s .  

A s s e m b l y   210  f u r t h e r   c o m p r i s e s   a  c o l o r   s e l -  

e c t i o n   e l e c t r o d e   242 ,   in  t he   form  of  a  t e n s e d   p l a n a r  

f o i l   s i m i l a r   to  f o i l   32  of  F i g .   1.  The  p e r i p h e r a l  

p o r t i o n   of  f o i l   242  is   b o n d e d   to  an  a s s i g n e d   i n n e r  

a r e a   244  of  f r a m e   s u r f a c e   234  by  a  b e a d   of  f r i t   2 4 5 .  



In  o r d e r   to   n e u t r a l i z e   any  b e n d i n g   or  f l e x i n g  

moment  a p p l i e d   to   f r a m e   228,   by  v i r t u e   of  t h e   t e n s i o n  

f o r c e s   in  f o i l   242,   a  c e n t r a l l y   a p e r t u r e d   s t a b i l i z i n g ,  

or  s t i f f e n i n g ,   member  246  i d e n t i c a l   to  r i n g   146  o f  

F i g u r e   7  i s   e m p l o y e d .  

Ring   246  has   an  o v e r a l l   span   such   t h a t   i t  

does   n o t   e x t e n d   b e y o n d   t h e   f o i l   b o n d i n g   a r e a   244  o n  

f r a m e   s u r f a c e   234,   and  i t   i s   a l s o   b o n d e d   to   f r a m e  

s u r f a c e   a r e a   244.   P r e f e r a b l y ,   a t   t he   same  t i m e   t h e  

p e r i p h e r a l   p o r t i o n   of  f o i l   242  i s   b o n d e d   to   a r e a   2 4 4 ,  

s t a b i l i z i n g   r i n g   246  i s   b o n d e d   to  a r e a   244  and  by  t h e  

same  a p p l i c a t i o n   of  f r i t   245  so  t h a t   f o i l   242  i s  

s a n d w i c h e d   t h e r e b e t w e e n .  

As  d e s c r i b e d   a b o v e   r e g a r d i n g   f o i l   f r a m e   1 2 8  

and  f a c e   p a n e l   l 1 8 ,   a  p r e c i s e   and  r e p e a t a b l e   k i n e m a t i c  

r e g i s t r a t i o n   b e t w e e n   f o i l   f r ame   228  and  f a c e   p a n e l   2 1 4  

i s   e s s e n t i a l   in  o r d e r   to   u t i l i z e   f o i l   242  as  a  s t e n c i l  

in  s c r e e n i n g   t h e   p a t t e r n   of  e l e m e n t a l   p h o s p h o r   d e -  

p o s i t s   upon  t a r g e t   s u r f a c e   218  of  t he   p a n e l .   H e n c e ,  

t h e r e   i s   p r o v i d e d   i n d e x i n g   means  c o m p r i s i n g   a  s i m i l a r  

p l u r a l i t y   ( t h r e e )   of  s p h e r i c a l   e l e m e n t s   250  s i m i l a r  

to   t h e   b a l l s   150  shown  in  F i g u r e s   6  and  7.  As  n o t e d  

above   r e g a r d i n g   F i g u r e s   6  and  7,  the   i n d e x i n g   b a l l s   250  

a re   i n d i v i d u a l l y   r e c e i v a b l e ,   or  s e a t e d ,   b e t w e e n   a n  

a s s i g n e d   one  of  t h e   p a n e l   c a v i t i e s   and  an  a d j a c e n t ,  

o p p o s i t e l y   d i s p o s e d   c o n f r o n t i n g   one  of  t h e   f r a m e   c a v -  

i t i e s .   S i n c e   t h e   c a v i t i e s   a r e   of  e l o n g a t e d   c o n f i g u r a -  

t i o n ,   e a c h   b a l l   i s   a f f o r d e d   l i m i t e d   r a d i a l   f r e e d o m  

a l o n g   t h e   c o n f r o n t i n g   V - s i d e d   r u n w a y s   of  i t s   a s s i g n e d  

p a n e l   and  f r a m e   c a v i t y   p a i r   to  u r g e   and  e s t a b l i s h   a  

p r e c i s e ,   r e p e a t a b l e   r e g i s t r a t i o n   b e t w e e n   f o i l   242  a n d  

t a r g e t   a r e a   218  of  p a n e l   214.  S i n c e   F i g u r e   10  i s   a  

s e c t i o n   t a k e n   a l o n g   p a n e l   r a d i a l   222R,  t he   a f o r e m e n t i o n e d  

l i m i t e d   r a d i a l   d i s p l a c e m e n t   i s   t h e r e i n   r e a d i l y   d i s -  

c e r n i b l e .   M o r e o v e r ,   t h e   m a n n e r   in  w h i c h   t h e   V - s i d e d  



r u n w a y s   of  c o n f r o n t i n g   c a v i t i e s   222  and  236  e m b r a c e  

b a l l   250  and  e f f e c t   a  f o u r - p o i n t   c o n t a c t   t h e r e w i t h   i s  

c l e a r l y   d e p i c t e d   in  F i g u r e   10a .   S p e c i f i c a l l y ,   w h e n  

f r a m e   c a v i t i e s   236,   238  and  240  e a c h   h a v e   a  b a l l   2 5 0  

i n s e r t e d   t h e r e i n   and  p a n e l   214  i s   m o u n t e d   t h e r e o n   w i t h  

i t s   c a v i t i e s   222 ,   224  and  226  o v e r l y i n g   and  r e c e i v i n g  

an  a s s i g n e d   b a l l ,   in  o t h e r   w o r d s ,   when  t h e   p r e v i o u s l y  

m e n t i o n e d   r a d i a l   g e o m e t r i e s   of   t h e   f r a m e   and  p a n e l   a r e  

d i s p o s e d   in  an  o v e r l y i n g   n e a r   c o i n c i d e n t   r e l a t i o n ,   t h e  

p a n e l   i s   u r g e d   to  s eek   a  u n i q u e   t r a n s v e r s e   r e g i s t r a -  

t i o n   r e l a t i v e   to  t he   f r a m e   a n d ,   of  c o u r s e ,   f o i l   2 4 2 .  

T h i s   u n i q u e   r e g i s t r a t i o n   o b t a i n s   b e c a u s e   t h e   e l o n g a t e d  

a x e s   of  t h e   f r a m e   c a v i t i e s   and  t h o s e   of  t h e   p a n e l  

c a v i t i e s   a r e   d i r e c t e d   a l o n g   s u b s t a n t i a l l y   i d e n t i c a l  

r a d i a l   g e o m e t r i e s .   Thus  t h e   t r a n s v e r s e   r e g i s t r a t i o n  

is   k i n e m a t i c   and  i s   no t   d e p e n d e n t   upon  an  e x a c t   p o -  

s i t i o n i n g   of  any  p a r t i c u l a r   b a l l   a l o n g   i t s   r a d i a l   p r o -  

v i d e d ,   of  c o u r s e ,   t he   b a l l   r e m a i n s   w i t h i n   i t s   a s s i g n e d  

c a v i t y .  

As  n o t e d ,   t he   r e s u l t   of  t he   b a l l   and  c a v i t y  

c o o p e r a t i o n   is   to   e f f e c t   a  r e p e a t a b l e   r e g i s t r a t i o n ,  

as  b e t w e e n   p a n e l   t a r g e t   a r e a   218  and  f o i l   242 ,   t o  

f a c i l i t a t e   s c r e e n i n g   t he   f a c e   p a n e l .  

T h e r e   w i l l   now  be  d e s c r i b e d ,   in  c o n n e c t i o n  

w i t h   F i g u r e   12,  a  p r o c e s s   t h a t   u t i l i z e s   a s s e m b l y   2 1 0 ,  

in  c o n j u n c t i o n   w i t h   a  l i g h t h o u s e   252,   as  a  s t e n c i l   t o  

s c r e e n   a  p a t t e r n   of  p r i m a r y   c o l o r   e l e m e n t a r y   p h o s p h o r  

d e p o s i t s   upon  t a r g e t   s u r f a c e   218  of   p a n e l   214.   A 

known  and  w i d e l y   u sed   m e t h o d   of  p r e p a r i n g   c o l o r   p h o s -  

p h o r   s c r e e n s   u t i l i z e s   a  p r o c e s s   w h i c h   has   e v o l v e d  

f rom  f a m i l i a r   p h o t o g r a p h i c   t e c h n i q u e s .   To  t h i s   e n d ,  

a  s l u r r y   c o m p r i s i n g   a  q u a n t i t y   of  a  p r i m a r y   c o l o r  

p h o s p h o r   p a r t i c l e s   s u s p e n d e d   in  a  p h o t o s e n s i t i v e   o r -  

g a n i c   s o l u t i o n   ( p v a ) ,   i s   a p p l i e d ,   as  a  c o a t i n g ,   t o  

t a r g e t   s u r f a c e   218.  Frame  228  w i t h   t e n s e d   f o i l   2 4 2  

b o n d e d   t h e r e t o   is  t h e n   s e a t e d   upon  t he   s i d e w a l l s   254  o f  



l i g h t h o u s e   252,   w h i c h   s i d e w a l l s   a r e   s u r m o u n t e d   by  a n y  
s u i t a b l e   i n d e x i n g   a r r a n g e m e n t   t h a t   w i l l   e f f e c t i v e l y  

m a i n t a i n   f r a m e   228  i m m o b i l e   in  a  p l a n e   p e r p e n d i c u l a r  

to  t h e   c e n t r a l   a x i s   of  t h e   l i g h t h o u s e .   I f   d e s i r e d ,  

a  b a l l   and  c a v i t y   a r r a n g e m e n t   of  t h e   t y p e   d e s c r i b e d  

a b o v e   can  be  r e s o r t e d   t o ,   in  f a c t ,  s u c h   an  a r r a n g e m e n t  
w i l l   be  d e s c r i b e d   b e l o w   in  c o n n e c t i o n   w i t h   t h e   m a n n e r  

in  w h i c h   a s s e m b l y   210  i s   m a t e d   to  a  c a t h o d e   r ay   t u b e  

f u n n e l .   In  any  e v e n t ,   a f t e r   f r a m e   228  i s   m o u n t e d   a t o p  

l i g h t h o u s e   w a l l s   254 ,   a  s e r i e s   of  b a l l s   250  a r e   i n -  

s e r t e d   b e t w e e n   f r a m e   c a v i t i e s   236,   238,   240  and  c o n -  

f r o n t i n g   p a n e l   c a v i t i e s   222,   224,   226,   r e s p e c t i v e l y ,  

to   e f f e c t   a  r e g i s t r a t i o n   b e t w e e n   f r a m e   m o u n t e d   f o i l   2 4 2  

and  t a r g e t   a r e a   218  of  p a n e l   214.   As  s c h e m a t i c a l l y  

shown  in  F i g u r e   12,  l i g h t h o u s e   252  i s   s e e n   to   c o m -  

p r i s e   a  s o u r c e   of   l i g h t   256  a c t i n i c   to  t h e   p h o t o -  

s e n s i t i v e   c o a t i n g   on  p a n e l   t a r g e t   218 .   At  a n y  o n e  
i n s t a n t   l i g h t   s o u r c e   256  o c c u p i e s   a  s p a t i a l   p o s i t i o n  

c o r r e s p o n d i n g ,   in  e f f e c t ,   to   t h e   a x i a l   p o s i t i o n   of  t h e  

s o u r c e   of  t h e   e l e c t r o n   beam  t h a t   w i l l   s u b s e q u e n t l y   e x -  

c i t e   t he   p h o s p h o r   d e p o s i t s   to   be  c r e a t e d .   T h e r e a f t e r ,  

as  in  t h e   o r d i n a r y   p r a c t i c e ,   t h e   s l u r r y   c o a t i n g   i s  

e x p o s e d   to  a c t i n i c   l i g h t   r a y s   t h a t   p a s s   t h r o u g h   a  

c o n v e n t i o n a l   beam  t r a j e c t o r y   c o m p e n s a t i n g   l e n s   258  b e -  

f o r e   e n c o u n t e r i n g   t h e   a p e r t u r e s   in  f o i l   242 .   T h e  

l i g h t   t r a n s m i t t e d   t h r o u g h   t h e   f o i l ,   or  mask ,   t h e n   c r e a t e s  

a  l a t e n t   image   of  t h e   m a s k ' s   a p e r t u r e   p a t t e r n   on  t h e  

c o a t e d   f a c e p l a t e .  

The  p u r p o s e ,   of  c o u r s e ,   f o r   i n t r o d u c i n g   l e n s  

258  b e t w e e n   t h e   l i g h t   s o u r c e   and  t h e   s t e n c i l i n g   f o i l   i s  

to   c o m p e n s a t e   f o r   t h e   f a c t   t h a t   t he   t r a j e c t o r y   of  a n  

e l e c t r o n   beam  u n d e r   d e f l e c t i o n   d i f f e r s   f rom  t h e   p a t h   o f  

a  l i g h t   ray   o r i g i n a t i n g   f rom  t h e   same  p o i n t   s o u r c e   a s  

t he   e l e c t r o n   b e a m .  

A c c o r d i n g l y ,   a f t e r   t he   i n i t i a l   e x p o s u r e   t h r o u g h  



l e n s   258 ,   p a n e l   214  i s   r e m o v e d   and  t h e   t a r g e t   a r e a   i s  

w a s h e d .   By  way  of   e x a m p l e ,   in  a  p o s i t i v e   r e s i s t ,  

p o s i t i v e   g u a r d b a n d   s y s t e m   t h i s   wash  w i l l   r emove   t h e  

e x p o s e d   p o r t i o n  o f   t h e   c o a t i n g .   H o w e v e r ,   i t   i s   to  b e  

a p p r e c i a t e d   t h a t   t h e   i n v e n t i o n   i s   e q u a l l y   u t i l i z a b l e  

in  a  n e g a t i v e   r e s i s t ,   n e g a t i v e   g u a r d b a n d   e n v i r o n m e n t  

or  even   in   t h e   t a c k y - d o t   d u s t i n g   s y s t e m .   In  any  e v e n t ,  

t he   e x p o s e d   c o a t i n g   is   p r o c e s s e d   to   e s t a b l i s h   u p o n  

t a r g e t   a r e a   218  a  p a t t e r n   of  e l e m e n t a l   p h o s p h o r   d e -  

p o s i t s   c o r r e s p o n d i n g   to  t he   a p e r t u r e   p a t t e r n   of  f o i l  

242 ,   as  i n i t i a l l y   e x p o s e d .  

The  s l u r r y   c o a t i n g ,   p a n e l   r e g i s t r a t i o n s ,   e x -  

p o s u r e   and  wash   s t e p s   a re   t h e n   r e p e a t e d   f o r   e ach   o f  

t h e   o t h e r   p r i m a r y   c o l o r   p h o s p h o r   d e p o s i t s   to   be  a p -  

p l i e d   to  t a r g e t   a r e a   218,   w i t h   t h e   s o u r c e   of  a c t i n i c  

l i g h t ,   of  c o u r s e ,   d i s p o s e d   a t   a p p r o p r i a t e l y   d i f f e r e n t  

p o s i t i o n s   w i t h   r e s p e c t   to  f o i l   242 .   The  r e s u l t a n t  

l u m i n e s c e n t   s c r e e n   t h e n   c o m p r i s e s   t h r e e   g r o u p s   o f  

p r i m a r y   c o l o r   p h o s p h o r   d e p o s i t s   w i t h   each   s a i d   g r o u p  

c o r r e s p o n d i n g   to   t h e   a p e r t u r e   p a t t e r n   of  f o i l   2 4 2 .  

In  p r a c t i c e ,   t he   s u c c e s s i v e   r e p o s i t i o n i n g   of  t he   l i g h t  

s o u r c e ,   p r i o r   to   e x p o s i n g   t he   t a r g e t   s c r e e n   t h r o u g h  

t h e   f o i l ,   i s   s u c h   as  to  e f f e c t i v e l y   mimic   t h e   p o s i t i o n s  

of  t h r e e   s c a n n i n g   e l e c t r o n   beams  i s s u i n g   f rom  a  g u n  
mount   l a t e r   to   be  f i t t e d   to  t h e   t u b e .   In  t h i s   r e g a r d ,  

i t   s h o u l d   be  n o t e d   t h a t   t he   r e s u l t a n t   l u m i n e s c e n t  

s c r e e n   p a t t e r n   w i l l   b e a r   a  u n i q u e   g e o m e t r i c   r e l a t i o n -  

s h i p ,   or  o r i n e t a t i o n ,   t o  the   l i g h t   s o u r c e s   and ,   t h e r e b y ,  

to  t he   e l e c t r o n   beam  a x i s   of   t h e   s u b s e q u e n t l y   f i t t e d  

e l e c t r o n   gun  m o u n t .  

R e f e r r i n g   back   to  F i g u r e   9,  a t t e n t i o n   is   r e -  

d i r e c t e d   to  f o i l   s u p p o r t i n g   f r a m e   228.   More  p a r t i c -  

u l a r l y ,   f r a m e   228  i n c l u d e s   a d d i t i o n a l   r e g i s t r a t i o n   a f -  

f o r d i n g   means  c o m p r i s i n g   means  d e f i n i n g   a  t h i r d ,   l i k e  

p l u r a l i t y   of  c a v i t i e s   260,  262 ,   and  264  of  p r e -  
d e t e r m i n e d   d e p t h   and  each  p r e s e n t i n g   an  o v a l   e n t r a n c e  

t h a t   a f f o r d s   each   c a v i t y   an  e l o n g a t e d   p o r t i o n   t h a t  



p r o v i d e s   t h e   c a v i t y   w i t h   a  f o r e - s h o r t e n e d   V - s i d e d  

r u n w a y .   The  c a v i t i e s   a r e   i n d i v i d u a l l y   f o r m e d   a t  

s e l e c t e d   l o c a t i o n s   upon  s u r f a c e   234  of  t he   f r a m e .   A g a i n ,  

t h e   e l o n g a t e d   p o r t i o n   of  e a c h   c a v i t y   i s   a l i g n e d   a l o n g  

a  r a d i a l   260R,   262R,   and  264R  e x t e n d i n g   f rom  t h e   g e o -  
m e t r i c   c e n t e r   of   t h e   f r a m e .   I t   w i l l   be  n o t e d ,   t h a t  

c a v i t y   260  l i e s   a l o n g   t h e   m i n o r   a x i s   of  f r ame   2 2 8  

w h i l e   c a v i t i e s   262  and  264  a r e   d i s p o s e d   in  c o r n e r s   o f  

t h e   f r a m e   a c r o s s   f rom  c a v i t y   260.  No te   f u r t h e r   t h a t  

f r a m e   228  i s   f i t t e d   w i t h   s i x   c a v i t i e s   t h r e e   on  s u r f a c e  

232  and  t h r e e   on  s u r f a c e   234.   I t   i s   s i g n i f i c a n t   t h a t  

t h e   l o c a t i o n s   of   t h e   c a v i t i e s   a r e   s t a g g e r e d   to  t h e   e n d  

t h a t   no  two  c a v i t i e s   a r e   " b a c k - t o - b a c k "   w h i c h   a r -  

r a n g e m e n t ,   of   c o u r s e ,   c o n t r i b u t e s   to   t h e   i n t e g r i t y   o f  

f r a m e   2 2 8 .  

T u r n i n g   now  to  f u n n e l   227,   t h a t   c o m p o n e n t  
is   shown  to  be  c h a r a c t e r i z e d   by  a  b e l l   p o r t i o n   2 6 8  

c o m p r i s i n g   a  s e a l i n g   l a n d   268,   w h i c h   i s   i d e n t i f i e d   b y  

a  b r o k e n   c o n s t r u c t i o n   l i n e   s i n c e   i t   i s   h i d d e n   in  t h e  

F i g u r e   9  p e r s p e c t i v e   v i e w .   S e a l i n g   l a n d   268  is   s y m -  

m e t r i c a l l y   d i s p o s e d   r e l a t i v e   to  t h e   g e o m e t r i c   c e n t e r   o f  

b e l l   p o r t i o n   2 6 6 .  

F u n n e l   227  a l s o   i n c l u d e s   r e g i s t r a t i o n   a f -  

f o r d i n g   means   c o m p r i s i n g   means  d e f i n i n g   a  f o u r t h ,   l i k e  

p l u r a l i t y   of  c a v i t i e s   270,   272,   274  of  p r e d e t e r m i n e d  

d e p t h   and  e a c h   p r e s e n t i n g   an  o v a l   e n t r a n c e   t h a t   a f -  

f o r d s   e a c h   c a v i t y   an  e l o n g a t e d   p o r t i o n   t h a t   p r o v i d e s  

t he   c a v i t y   w i t h   a  f o r e - s h o r t e n e d   V - s i d e d   r u n w a y .   T h e  

c a v i t i e s   a r e   i n d i v i d u a l l y   f o r m e d   a t   s e l e c t e d   l o c a t i o n s  

upon  b e l l   p o r t i o n   s e a l i n g   l a n d   268.   A g a i n ,   as  t y p i c a l  

of   a l l   r e g i s t r a t i o n   a f f o r d i n g   c a v i t i e s   d e s c r i b e d   h e r e i n ,  

t h e   e l o n g a t e d   p o r t i o n   of   e a c h   of  c a v i t i e s   270,   2 7 2 ,  

and  274 ,   i s   a l i g n e d   a l o n g   a  r e s p e c t i v e   one  of  r a d i a l s  

270R,  272R,  274R,   e x t e n d i n g   f rom  t h e   g e o m e t r i c   c e n t e r  

of  t h e   b e l l   p o r t i o n   2 6 1 .  



I n d e x i n g   means   c o m p r i s i n g   a  p l u r a l i t y   o f  

s p h e r i c a l   e l e m e n t s   276  a r e   i n d i v i d u a l l y   r e c e i v a b l e  

b e t w e e n   an  a s s i g n e d   one  of  t he   c a v i t i e s   f o r m e d   on  f r a m e  

s u r f a c e   234  and  an  a d j a c e n t   o p p o s i t e l y   d i s p o s e d   c o n -  

f r o n t i n g   one  of   t h e   c a v i t i e s   f o r m e d   on  b e l l   p o r t i o n  

s e a l i n g   l a n d   268.   Each   of  s p h e r i c a l   e l e m e n t s   2 7 6 ,  

can  a d o p t   t h e   same  c o n s t r u c t i o n   as  p r e v i o u s l y   d e s c r i b e d  

b a l l s   250  and  i s   of  such   d i a m e t e r   as  to  be  a f f o r d e d  

l i m i t e d   r a d i a l   d i s p l a c e m e n t   a l o n g   t h e   e l o n g a t e d   p o r t i o n  

of  i t s   a s s i g n e d   f r a m e   and  s e a l i n g   l a n d   c a v i t i e s   so  a s  

to   e s t a b l i s h   t h e   g e o m e t r i c   c e n t e r   of  b e l l   p o r t i o n   2 6 6  

in  c o i n c i d e n c e   w i t h   t h e   g e o m e t r i c   c e n t e r   of  f r ame   2 2 8 .  

The  m a n n e r   in  w h i c h   t h e   c a v i t i e s   f r a m e   260 ,   262,   2 6 4  

c o o p e r a t e   w i t h   r e s p e c t i v e   b e l l   p o r t i o n   c a v i t i e s   2 7 0 ,  

2 7 2 , 2 7 4   r e s p e c t i v e l y   to   r e c e i v e   an  a s s i g n e d   one  o f  

b a l l s   2 7 6 , 2 7 8 ,   280  i s   r e a d i l y   d i s c e r n i b l e   f rom  t h e   e x -  

p l o d e d   v i ew   of   F i g u r e   9.  M o r e o v e r ,   i t   w i l l   be  a p -  

p r e c i a t e d   t h a t   t h e   m a n n e r   in  w h i c h   t h e   f u n n e l   s e a l i n g  

l a n d   c a v i t i e s ,   in  c o n j u n c t i o n   w i t h   b a l l s   276,   c o o p e r a t e  

w i t h   t h e   c a v i t i e s   on  f r ame   s u r f a c e   234  is   i d e n t i c a l  

to   t h e   m a n n e r   in  w h i c h   t he   p a n e l   c a v i t i e s   222,   224,   2 2 6  

b a l l s   250  and  f r a m e   c a v i t i e s   236,   238 ,   240  c o o p e r a t e .  

Th i s   c o o p e r a t i o n   has   b e e n   d e s c r i b e d   above   and  i s   g r a p h -  

i c a l l y   i l l u s t r a t e d   in  F i g u r e s   10  and  1 0 a .  

In  t he   f i n a l   a s s e m b l y   of  c a t h o d e   r ay   t u b e   2 1 2 ,  

s e a l i n g   l a n d   216  of  panel  214  i s   b o n d e d   to   f rame  s u r f a c e  

232  w h i l e   f r a m e   s u r f a c e   234  i s   b o n d e d   to  f u n n e l   s e a l -  

ing   l a n d   268.   The  p a r t i c u l a r   b o n d i n g   a g e n t   i s   n o t  

c r i t i c a l ,   h o w e v e r ,   i t   i s   c o n t e m p l a t e d   t h a t ,   in  e a c h   i n -  

s t a n c e ,   r e s o r t   may  be  had  to  b e a d s   of  f r i t   280,   2 8 2 ,  

f o r   b o n d i n g   p a n e l   214  to  f r ame   s u r f a c e   232  and  f o r  

b o n d i n g   f r a m e   s u r f a c e   234  to   f u n n e l   s e a l i n g   l a n d   2 6 8 ,  

r e s p e c t i v e l y .   As  in  t h e   c a s e   w i t h   t h e   f r i t   b ead   2 4 5  

e m p l o y e d   to   bond   f o i l   242  to   f r a m e   228,   f r i t   b e a d s   2 8 0 ,  

282  can  a l s o   c o n s t i t u t e   a  d e v i t r i f y i n g   g l a s s   a d h e s i v e   o f  

the   t y p e   commonly   e m p l o y e d   in  f a b r i c a t i n g   c a t h o d e   r a y  



t u b e s .   In  e a c h   i n s t a n c e ,   t h e   f r i t   to   be  e m p l o y e d   c a n  

be  a  low  t e m p e r a t u r e   s o l d e r   g l a s s   m a t e r i a l   w h i c h   i s  

a v a i l a b l e   f rom  O w e n s - I l l i n o i s ,   I n c .   u n d e r   t h e i r   d e -  

s i g n a t i o n   C V - 1 3 0 .  

I n s o f a r   as  e f f e c t i n g   a  r e g i s t r a t i o n   b e t w e e n  

p a n e l   214  and  f r ame   228  and  b e t w e e n   f r a m e   228  and  f u n -  

n e l   227  i s   c o n c e r n e d ,   i t   i s   p a r a m o u n t   t h a t   f r i c t i o n   b e  

s u b s t a n t i a l l y   e l i m i n a t e d   in  t h e   u n i o n s   t h e r e b e t w e e n  

d u r i n g   t h e   f r i t   s e a l i n g   o p e r a t i o n .   S p e c i f i c a l l y   a t   t h e  

o n s e t   of   t h a t   o p e r a t i o n ,   and  i n s o f a r   as  one  of  t h e   a f o r e -  

s a i d   u n i o n s   i s   c o n c e r n e d ,   a  b e a d   of  f r i t   i s   a p p l i e d  

to  f a c e   p a n e l   s e a l i n g   l a n d   216 ,   or   to   s u r f a c e   232  o f  

f r a m e   228 .   A  s e r i e s   of  b a l l s   250  w i l l   be  o c c u p y i n g  

c o n f r o n t i n g   ones   of  p a n e l   and  f r a m e   c a v i t i e s   so  t h a t   t h e  

b a l l s   w i l l   be  n e s t e d   in  f r i t   m a t e r i a l .   T h e r e a f t e r ,   a t  

t h e   p r o p e r   e l e v a t e d   t e m p e r a t u r e ,   t h e   f r i t   d e v i t r i f i e s  

( l i q u i f i e s )   to   a f f o r d   each   b a l l   t h e   o p p o r t u n i t y   f o r  

r o l l i n g   c o n t a c t   w i t h i n   i t s   a s s i g n e d   c o n f r o n t i n g   c a v -  

i t i e s .  

O b v i o u s l y ,   f r i c t i o n   e l i m i n a t i o n   in  t h e   s e c o n d  

of  t h e   a f o r e s a i d   u n i o n s   is   a c h i e v e d   in   l i k e   f a s h i o n .  

T h a t   i s ,   a f t e r   a  bead   of  f r i t   i s   a p p l i e d   to  f r a m e   s u r -  

f a c e   234 ,   or   to   b e l l   p o r t i o r   s e a l i n g   l a n d   268,  t h e  

s e r i e s   of  b a l l s   250  o c c u p y i n g   c o n f r o n t i n g   ones   of  f r a m e  

a n d  s e a l i n g   l a n d   c a v i t i e s   w i l l   a l s o   be  n e s t e d   in  f r i t  

m a t e r i a l .   A g a i n   a t   the   p r o p e r   e l e v a t e d   t e m p e r a t u r e  

t h e   f r i t   d e v i t r i f i e s   and  e a c h   of   t h e s e   b a l l s   i s   a l s o  

a v a i l e d   of   t h e   o p p o r t u n i t y   f o r   r o l l i n g   c o n t a c t   w i t h i n  

i t s   a s s i g n e d   p a i r   of  c a v i t i e s .   Of  c o u r s e ,   in  p r a c -  

t i c e ,   b o t h   u n i o n s   wou ld   be  e f f e c t e d   in  one  o p e r a t i o n .  

I t   i s   of  c o n s e q u e n c e   to   n o t e   t h a t ,   d u r i n g  

t h e   a b o v e   d e s c r i b e d   f r i t   s e a l i n g   o p e r a t i o n ,   t h e r e   i s  

t h e   p o s s i b i l i t y   of  a  d i f f e r e n t i a l   e x p a n s i o n   o c c u r r i n g  

as  r e s p e c t s   c o m p o n e n t s   e . g . ,   p a n e l   and  f o i l ,   t h a t   o r -  

i g i n a l l y   w e r e   in  r e g i s t r a t i o n .   H o w e v e r ,   s i n c e   t h e  

n a t u r e   of  t h i s   m i s r e g i s t r a t i o n   w o u l d   be  r a d i a l   a b o u t  

t he   g e o m e t r i c   c e n t e r   of  t he   c o m p o n e n t s ,   t h e   e f f e c t   o f  



t h i s   m i s r e g i s t r a t i o n   in  t he   a s s e m b l e d   t u b e   can  b e  

r e a d i l y   a c c o m m o d a t e d   by  a  y o k e   a d j u s t m e n t .  

W h i l e   a  p r e f e r e n c e   has   b e e n   i n d i c a t e d   f o r  

f o r m i n g   c o n f r o n t i n g   c a v i t i e s   to   d i f f e r e n t   d e p t h s ,   i t   i s  

a p p r e c i a t e d   t h a t   c o n f r o n t i n g   s e r i e s   o f   c a v i t i e s ,   e . g .  
c a v i t i e s   222 ,   224,   226  and  236 ,   238  and  246  can  be  o f  

s u b s t a n t i a l l y   t he   same  d e p t h   w i t h o u t   d e p a r t i n g   f r o m  

t h e   s p i r i t   of  t h e   i n v e n t i o n ,   so  l o n g   as  t h e   d i a m e t e r  

of   s p h e r i c a l   e l e m e n t s   a s s i g n e d   to   t h e   c o n f r o n t i n g   s e r i e s  

of   c a v i t i e s   i s   such   as  to   m a i n t a i n ,   in  t h i s   i n s t a n c e ,  

p a n e l   214  and  f r ame   s u r f a c e   232  in  a  s p a c e d - a p a r t  

r e l a t i o n .  



1.  A  c o l o r   c a t h o d e   ray   t u b e   i n c l u d i n g   a  

f u n n e l   h a v i n g   a  s e a l i n g   l a n d ,   a  f a c e p l a t e   c o m p r i s i n g  

a  t a r g e t   s u r f a c e   h a v i n g   a  p a t t e r n   of  e l e m e n t a l   p h o s -  

p h o r   a r e a s   d e p o s i t e d   t h e r e o n   and  a  s e a l i n g   land  c i r -  

c u m s c r i b i n g   s a i d   t a r g e t   s u r f a c e ,   s a i d   f a c e p l a t e   h a v i n g  

r e g i s t r a t i o n   a f f o r d i n g   means  s e l e c t i v e l y   l o c a t e d   a n d  

o r i e n t e d   t h e r e o n ,   a  c o l o r   s e l e c t i o n   e l e c t r o d e   a s -  

s e m b l y   p e r m i t t i n g   s e l e c t i v e   e x c i t a t i o n   of  s a i d   p h o s -  

p h o r   a r e a s   by  a  s c a n n i n g   beam  of  e l e c t r o n s   c o m p r i s i n g ,  

f r ame   means  d e f i n i n g   a  c e n t r a l   o p e n i n g   d i m e n s i o n e d   t o  

e n c l o s e   s a i d   t a r g e t   s u r f a c e   of  s a i d   f a c e p l a t e ,   s a i d  

f r ame   means  b e i n g   formed  of  a  m a t e r i a l   h a v i n g   a  t e m -  

p e r a t u r e   c o e f f i c i e n t   of  e x p a n s i o n   a p p r o x i m a t i n g   t h a t  

of  s a i d   f a c e p l a t e   and  c o m p r i s i n g  a   p a i r   of  s u b s t a n t i a l l y  

f l a t ,   a x i a l l y   s p a c e d   s u r f a c e s   c o m p r i s i n g   s e a l i n g   l a n d s ,  

a  p l a n a r   t e n s e d   f o i l ,   h a v i n g  a   p r e d e t e r m i n e d   p a t t e r n  

of  a p e r t u r e s   s u p p o r t e d   by  s a i d   f r ame   means ,   s a i d   f o i l  

b e i n g   formed  of  a  m a t e r i a l   h a v i n g  a   t e m p e r a t u r e   c o -  

e f f i c i e n t   of  e x p a n s i o n   g r e a t e r   t h a n   t h a t   of  s a i d   f r a m e  

m e a n s ,   and  i n d e x i n g   means  m e c h a n i c a l l y   a s s o c i a t e d   w i t h  

s a i d  f r a m e   means  and  c o o p e r a b l e   w i t h   s a i d   f a c e p l a t e  

r e g i s t r a t i o n   a f f o r d i n g   m e a n s  t o   p e r m i t   p r e c i s e   r e g -  
i s t r a t i o n   b e t w e e n   s a i d   a p e r t u r e d   f o i l   and  s a i d   f a c e -  

p l a t e ,   s a i d  i n d e x i n g   means  and  s a i d   r e g i s t r a t i o n   a f -  

f o r d i n g   means  b e i n g   s t r u c t u r e d   to  f a c i l i t a t e   m u l t i p l e  

r e g i s t e r e d   m a t i n g s   of  s a i d   f rame  means   and  s a i d   r e g i s -  

t r a t i o n   a f f o r d i n g   means  d u r i n g   s c r e e n i n g   of  s a i d   t a r g e t  

s u r f a c e ,   and  s e a l i n g   means  d i s p o s e d   b e t w e e n   c o n f r o n t i n g  

s e a l i n g   l a n d s   of  s a i d   f rame  means  and  s a i d   f a c e p l a t e .  

2.  The  t u b e   of  c l a i m   1  w h e r e i n   s a i d   f r a m e  

means  c o m p r i s e s   f i r s t   and  s e c o n d   a x i a l l y   s p a c e d   mem- 

b e r s   s a n d w i c h i n g   s a i d   f o i l   t h e r e b e t w e e n .  

3.  The  t ube   of  c l a i m   1  or  2  w h e r e i n   s a i d  

f rame  means  c o m p r i s e s   means  fo r   s u p p o r t i n g   s a i d   f o i l  

c o m p l e t e l y   w i t h i n   s a i d   t u b e .  



4.  The  tube   of  any  of  c l a i m s   1  to   3  w h e r e i n  

one  of   s a i d   r e g i s t r a t i o n   a f f o r d i n g   means  and  s a i d   i n -  

d e x i n g   means  c o m p r i s e s   c a v i t y   means  and  t h e   o t h e r   c o m -  

p r i s e s   m a t i n g   p r o t u b e r a n t   e l e m e n t s   p r e f e r a b l y   of  c o n i c a l   f o r m .  

5.  The  tube   of  any  of  c l a i m s   1  to   4,  w h e r e -  

in  s a i d   f r ame   means  c o m p r i s e s   a  f i r s t   f r a m e   member  d e -  

f i n i n g   a  c e n t r a l   a p e r t u r e   d i m e n s i o n e d   to  e n c l o s e   s a i d  

t a r g e t   s u r f a c e   of  s a i d   f a c e p l a t e ,   s a i d   f i r s t   f r a m e  

member   b e i n g   f o r m e d   of  a  m a t e r i a l   h a v i n g   a  t e m p e r a t u r e  

c o e f f i c i e n t   of  e x p a n s i o n   a p p r o x i m a t i n g   t h a t   of  s a i d  

f a c e p l a t e   and  c o m p r i s i n g   a  p a i r   of  s u b s t a n t i a l l y   f l a t ,  

s p a c e c - a p a r t   p a r a l l e l   s u r f a c e s   c o m p r i s i n g   s e a l i n g   l a n d s  

a  s e c o n d   f rame  member  d e f i n i n g   a  c e n t r a l   o p e n i n g   o f  

a  s p a n   s u b s t a n t i a l l y   c o n f o r m i n g   to  t h a t   of  s a i d   f i r s t  

f r a m e   member ,   and  c o a x i a l l y   a l i g n e d   w i t h   s a i d   f i r s t  

f r a m e   member ,   s a i d   second   f rame  member  f o r m e d   of  a 

m a t e r i a l   h a v i n g   a  t e m p e r a t u r e   c o e f f i c i e n t   of  e x p a n s i o n  

a p p r o x i m a t i n g   t h a t   of  s a i d   f a c e p l a t e   and  a l s o   com- 

p r i s i n g   a  p a i r   of  s u b s t a n t i a l l y   f l a t ,   s p a c e d - a p a r t  

p a r a l l e l   s e a l i n g   l a n d s ,   one  of  s a i d   s e c o n d   f rame  s e a l -  

ing  l a n d s   b e i n g   d i s p o s e d   in  a  c o n f r o n t i n g   r e l a t i o n   t o  

one  of   s a i d   f i r s t   f rame  member  s e a l i n g   l a n d s ;   the  f o i l  

p r e s e n t i n g   one  s i d e   of  i t s   p e r i p h e r a l   edge  p o r t i o n   t o  

s a i d   one  s e a l i n g   l and   of  s a i d   f i r s t   f rame  member  a n d  

p r e s e n t i n g   the   o p p o s i t e   s i d e   of  s a i d   p e r i p h e r a l   e d g e  

p o r t i o n   to  s a i d   one  s e a l i n g   l a n d   of  s a i d   s e c o n d   f r a m e  

member ,   s a i d   i n d e x i n g   means  b e i n g   a s s o c i a t e d   w i t h   t h e  

o t h e r   of  s a i d   f i r s t   frame  member  s e a l i n g   l a n d s   a n d  

c o o p e r a b l e   w i t h   s a i d   f a c e p l a t e   r e g i s t r a t i o n   a f f o r d i n g  

means  to  p e r m i t   p r e c i s e   r e g i s t r a t i o n   b e t w e e n   s a i d   f o i l  

a p e r t u r e s   and  s a i d   e l e m e n t a l   p h o s p h o r   a r e a s   of   s a i d  

t a r g e t   s u r f a c e ,   and  s a i d   s e a l i n g   means  c o m p r i s i n g   d e -  

v i t r i f y i n g   f r i t   means  d i s p o s e d   b e t w e e n   s a i d   c o n f r o n t i n g  

s e a l i n g   l a n d s   of  s a i d   f i r s t   and  s e c o n d   f r a m e   members  a n d  

s a i d   p e r i p h e r a l   edge  p o r t i o n s   of  s a i d   f o i l   p r e s e n t e d   t o  

s a i d   c o n f r o n t i n g   s e a l i n g   l ands   for   c a p t u r i n g   s a i d   f o i l  

t h e r e b e t w e e n   and  fo r   M a i n t a i n i n g   s a i d   f o i l   in  t e n s i o n .  



6.  The  t ube   of  c l a i m   5,  in  which   s a i d   f i r s t  

f r ame   member   has   an  a x i a l   t h i c k n e s s   t h a t   e s t a b l i s h e s  

Q  s p a c i n g ,   t h a t   i s ,   t he   s p a c i n g   b e t w e e n   s a i d   t a r g e t  

s u r f a c e   and  s a i d   f o i l .  

7.  The  t ube   of  c l a i m   5  or  6,  w h e r e i n   s a i d   d e -  

v i t r i f y i n g   f r i t   means ,   d i s p o s e d   b e t w e e n   s a i d   c o n f r o n t -  

i ng   s e a l i n g   l a n d s   of  s a i d   f i r s t   and  s e c o n d   f rame  m e m b e r s  

is   in  i n t i m a t e   c o n t a c t   w i t h   s a i d   s i d e s   of  s a i d   p e r i p h e r -  

al   p o r t i o n   of  s a i d   f o i l   p r e s e n t e d   to  s a i d   c o n f r o n t i n g  

s e a l i n g   l a n d s ,   for   b o n d i n g   s a i d   f i r s t   f rame  member  t o  

s a i d   s e c o n d   f rame  member,   and  f o r   m a i n t a i n i n g   s a i d   f o i l  

in  t e n s i o n ,   s a i d   f r i t   means  a l s o   b e i n g   d i s p o s e d   b e -  

tween   s a i d   f a c e p l a t e   s e a l i n g   l a n d   and  s a i d   o t h e r   o f  

s a i d   f i r s t   f r ame   member  s e a l i n g   l a n d s   for   b o n d i n g   s a i d  

f a c e p l a t e   to  s a i d   c o l o r   s e l e c t i o n   e l e c t r o d e ,   and  f u r -  

t h e r   d i s p o s e d   b e t w e e n   s a i d   f u n n e l   s e a l i n g   l and   and  t h e  

o t h e r   of   s a i d   s e c o n d   f rame  s e a l i n g   l a n d s   f o r   b o n d i n g  

s a i d   f u n n e l   to   s a i d   c o l o r   s e l e c t i o n   e l e c t r o d e .  

8.  The  t u b e   a c c o r d i n g   to  any  of  c l a i m s   1  t o  

4,  w h e r e i n   s a i d   f u n n e l   has  a  b e l l   p o r t i o n ,   one  e x -  

t r e m i t y   of  wh ich   has  a  p r e d e t e r m i n e d   w a l l   t h i c k n e s s ,  

one  of  s a i d   p a i r   of  f rame  means  s u r f a c e s   c o m p r i s e s   a  

f o i l   m o u n t i n g   s u r f a c e   w h i l e   t h e   o t h e r   c o m p r i s e s   a  s e a l -  

i ng   l a n d   s u r f a c e   d i s p o s e d   in  a  c o n f r o n t i n g   r e l a t i o n   t o  

s a i d   f a c e   p a n e l   s e a l i n g   l a n d ,   s a i d   f o i l   m o u n t i n g   s u r -  

f a c e   o f   s a i d   f rame  means  h a v i n g   an  o v e r a l l   e x t e r n a l  

span   w h i c h   i s   l e s s   t han   the   s p a n   of  s a i d   f a c e   p a n e l  

by  a t   l e a s t   t h e   w a l l   t h i c k n e s s   of  s a i d   one  e x t r e m i t y  

of  s a i d   f u n n e l   b e l l   p o r t i o n ,   s a i d   f o i l   h a v i n g   i t s  

p e r i p h e r a l   p o r t i o n   f r i t   b o n d e d   to  s a i d   f r ame   m e a n s  

f o i l   m o u n t i n g   s u r f a c e ,   and  s a i d   s e a l i n g   means ,   b o n d i n g  

s a i d   f u n n e l ,   s a i d   f rame  means  and  s a i d   f a c e   p a n e l   t o -  

g e t h e r   and  w i t h   s a i d   f o i l   w h o l l y   e n c l o s e d   w i t h i n   s a i d  

f u n n e l   b e l l   p o r t i o n   and  w i th   s a i d   f o i l   a p e r t u r e   p a t -  

t e r n   in  r e g i s t r a t i o n   w i th   s a i d   p a t t e r n   of  e l e m e n t a l  



p h o s p h o r   a r e a s .  

9.  The  tube   of  c l a i m   8,  in  w h i c h   s a i d  

f r ame   means  has   a  t h i c k n e s s   d i m e n s i o n ,   as  m e a s u r e d   i n  

a  d i r e c t i o n   p a r a l l e l   to  s a i d   f u n n e l   c e n t r a l   a x i s ,   w h i c h  

is  p r i n c i p a l l y   d e t e r m i n a t i v e   o f   a  d e s i r e d   Q - s p a c i n g .  
10.  The  t ube   of  c l a i m   8  or  9,  in  w h i c h   s a i d  

c o l o r   s e l e c t i o n   e l e c t r o d e   a s s e m b l y   f u r t h e r   c o m p r i s e s  

a  s t a b i l i z i n g   member  h a v i n g   an  o v e r a l l   p e r i p h e r a l  

span   n o t   g r e a t e r   t h a t   the  p e r i p h e r a l   span  of  s a i d  

f r ame   means  f o i l   m o u n t i n g   s u r f a c e ,   s a i d   s t a b i l i z i n g  

member  f u r t h e r   c o m p r i s i n g   at  l e a s t   one  s u b s t a n t i a l l y  

f l a t   s u r f a c e   d i s p o s e d   in  a  c o n f r o n t i n g   r e l a t i o n   to  s a i d  

f o i l   m o u n t i n g   s u r f a c e   of  s a i d   f rame  means  and  a d a p t e d  

to  be  f r i t   s e a l e d   to  s a i d   f o i l   m o u n t i n g   s u r f a c e .  

11.  The  tube   of  c l a i m   8,  9  or  10  in  w h i c h  

s a i d   f rame  means  f o i l   m o u n t i n g   s u r f a c e   and  s a i d   f o i l  

a re   a r r a n g e d   to  be  w h o l l y   e n c l o s e d   by  s a i d   f u n n e l   b e l l  

p o r t i o n .  
12.  The  t ube   of  any  of  c l a i m s   8  to   11  i n  

wh ich   s a i d   f rame  means  is  w h o l l y   e n c l o s e d   w i t h i n   s a i d  

f u n n e l   b e l l   p o r t i o n   and  in  wh ich   s a i d   f u n n e l   s e a l i n g  

l and   i s   d i s p o s e d   in  a  c o n f r o n t i n g   r e l a t i o n   to  s a i d  

f a c e   p a n e l   s e a l i n g   l a n d .  
13.  The  tube  of  any  of  c l a i m s   8  to   10  i n  

which   s a i d   f o i l   m o u n t i n g   s u r f a c e   c o m p r i s e s   a  s e a l i n g  

l a n d   a d a p t e d   to  r e c e i v e   s a i d   f u n n e l   s e a l i n g   l a n d .  

14.  The  tube   of  any  of  c l a i m s   8  to  10 

in  w h i c h   s a i d   f rame  means  c o m p r i s e s   a  p e d e s t a l   p o r t i o n  

c o m p r i s i n g   a  f o i l - m o u n t i n g   a r e a   and  a  s e a l i n g   l a n d  

a r e a   d i s p o s e d   in  a  p a r a l l e l   s p a c e d - a p a r t   p l a n e   f r o m  

s a i d   f o i l - m o u n t i n g   a rea   and  a d a p t e d   to  r e c e i v e   s a i d  

f u n n e l   s e a l i n g   l a n d .  

15.  The  tube   of  any  of  c l a i m s   8  to  14  i n  

which   s a i d   f a c e   p a n e l   r e g i s t r a t i o n   a f f o r d i n g   means  a r e  

s e l e c t i v e l y   l o c a t e d   and  o r i e n t e d   upon  s a i d   f a c e   p a n e l  

s e a l i n g   l a n d .  



16.  The  t u b e   of  any  of  c l a i m s   8  to   1 0 ,  

13  or  14  in  which  s a i d  s e a l i n g   l a n d   s u r f a c e   of  s a i d   f r a m e  

means  has   an  o v e r a l l   e x t e r n a l   span  t h a t   e s s e n t i a l l y  

c o i n c i d e s   w i t h   t h e   o v e r a l l   e x t e r n a l   span  of   s a i d   f a c e  

p a n e l .  

17.  The  t u b e   of   any  of  c l a i m s   1  to   7  o r  

8  to  1 6  w h e r e i n   t h e   f a c e p l a t e   r e g i s t r a t i o n   a f f o r d i n g  

means  c o m p r i s e s   means   d e f i n i n g   a  f i r s t   p l u r a l i t y   o f  

c a v i t i e s   each  c o m p r i s i n g   an  e l o n g a t e d   p o r t i o n ,   i n d i v i d -  

u a l l y   fo rmed   a t   s e l e c t e d   l o c a t i o n s   upon  the   t a r g e t  

a r e a   s i d e   of  s a i d   f a c e p l a t e ,   w i t h   each  s a i d   e l o n g a t e d  

p o r t i o n   a l i g n e d   a l o n g   a  r a c i a l   e x t e n d i n g   f rom  t h e  

g e o m e t r i c   c e n t e r   of  s a i d   f a c e p l a t e ;   s a i d   f r ame   m e a n s  

f u r t h e r   i n c l u d i n g   r e g i s t r a t i o n   a f f o r d i n g   means  c o m -  

p r i s i n g   means  d e f i n i n g   a  s e c o n d ,   l i k e   p l u r a l i t y   o f  

c a v i t i e s ,   each  a l s o   c o m p r i s i n g   an  e l o n g a t e d   p o r t i o n ,  

i n d i v i d u a l l y   f o r m e d   at  s e l e c t e d   l o c a t i o n s   u p o n  

one  of  s a i d   p a i r   of  f l a t   s u r f a c e s   of  s a i d   f r ame   m e a n s  

w i t h   each   s a i d   e l o n g a t e d   p o r t i o n   a l i g n e d   a l o n g   a 

r a d i a l   e x t e n d i n g   f rom  the   g e o m e t r i c   c e n t e r   of  s a i d  

f rame  means ,   s a i d   p l u r a l i t y   of  f a c e p l a t e   c a v i t i e s   a n d  

s a i d   p l u r a l i t y   of  f r ame   means  c a v i t i e s   b e i n g   a r r a n g e d  

so  t h a t ,   c o l l e c t i v e l y ,   t h e   axes   of  s a i d   e l o n g a t e d  

p o r t i o n s   of  s a i d   f a c e p l a t e   c a v i t i e s   e x h i b i t   s u b s t a n t i a l -  

ly  t he   same  r a d i a l   g e o m e t r y   as  t h a t   c o l l e c t i v e l y   e x -  

h i b i t e d   by  the   a x e s   of  s a i d   e l o n g a t e d   p o r t i o n s   of  s a i d  

f r ame   means  c a v i t i e s ,   s a i d   i n d e x i n g   means  c o m p r i s i n g  

a  s i m i l a r   p l u r a l i t y   of  s p h e r i c a l   e l e m e n t s   i n d i v i d u a l l y  

r e c e i v a b l e   b e t w e e n   an  a s s i g n e d   one  of  s a i d   f a c e p l a t e  

c a v i t i e s   and  an  a d j a c e n t ,   o p p o s i t e l y   d i s p o s e d   c o n -  

f r o n t i n g   one  of  s a i d   f r ame   mean  c a v i t i e s ,   so  t h a t ,   w h e n  

s a i d   f a c e p l a t e   and  f rame  means  c a v i t y   r a d i a l   g e o m e t r i e s  

a re   d i s p o s e d   in  an  o v e r l y i n g   n e a r   c o i n c i d e n t   r e l a t i o n ,  

s a i d   s p h e r i c a l   e l e m e n t s   a r e   c a u s e d   to  u rge   a  p r e c i s e  

t r a n s v e r s e   r e g i s t r a t i o n   b e t w e e n   s a i d   f o i l   and  s a i d  

t a r g e t   a r e a ,   s a i d   t u b e   h a v i n g   means  for   b o n d i n g   s a i d  



f a c e p l a t e   s e a l i n g   l a n d   to  one  of  s a i d   p a i r   of   f l a t  

s u r f a c e s   of  s a i d   f rame  means  w i t h   s a i d   s p h e r i c a l   e l e -  

men t s   in  s i t u ,   and  means  f o r   b o n d i n g   s a i d   f u n n e l  

s e a l i n g   l a n d   to  t he   o t h e r   of  s a i d   f l a t   s u r f a c e s   o f  

s a i d   f r a m e   m e a n s .  

18,  The  t u b e   of  c l a i m   17,  w h e r e i n   s a i d  

f rame  means   i n c l u d e s   a d d i t i o n a l   r e g i s t r a t i o n   a f f o r d i n g  

means  c o m p r i s i n g   means  d e f i n i n g   a  t h i r d ,   l i k e   p l u r a l i t y  

of  c a v i t i e s ,   each   a l s o   c o m p r i s i n g   an  e l o n g a t e d   p o r t i o n  

i n d i v i d u a l l y   formed  at  s e l e c t e d   l o c a t i o n s   upon  t h e  

o t h e r   of  s a i d   f l a t   s u r f a c e s   of  s a i d   f rame  means   w i t h  

each  s a i d   e l o n g a t e d   p o r t i o n   a l i g n e d   a l o n g   a  r a d i a l  

e x t e n d i n g   from  t he   g e o m e t r i c   c e n t e r   of  s a i d   f r ame   m e a n s ,  
s a i d   f u n n e l   h a v i n g   a  b e l l   p o r t i o n   which  i n c l u d e s   s a i d  

f u n n e l   s e a l i n g   l a n d   s y m m e t r i c a l l y   d i s p o s e d   r e l a t i v e   t o  

the   g e o m e t r i c   c e n t e r   of  s a i d   b e l l   p o r t i o n ,   s a i d   f u n n e l  

i n c l u d i n g   r e g i s t r a t i o n   a f f o r d i n g   means  c o m p r i s i n g  

means  d e f i n i n g   a  f o u r t h ,   l i k e   p l u r a l i t y   of  c a v i t i e s ,  

each   a l s o   c o m p r i s i n g   an  e l o n g a t e d   p o r t i o n ,   i n d i v i d u a l l y  

fo rmed   a t   s e l e c t e d   l o c a t i o n s   upon  s a i d   b e l l   p o r t i o n  

s e a l i n g   l a n d   w i t h   each   s a i d   e l o n g a t e d   p o r t i o n   a l i g n e d  

a l o n g   a  r a d i a l   e x t e n d i n g   from  s a i d   g e o m e t r i c   c e n t e r   o f  

s a i d   b e l l   p o r t i o n ,   t he   f i r s t   p l u r a l i t y   of  s p h e r i c a l  

e l e m e n t s   b e i n g   i n d i v i d u a l l y   r e c e i v a b l e   b e t w e e n   an  a s -  

s i g n e d   one  of  s a i d   f a c e p l a t e   c a v i t i e s   and  an  a d j a c e n t ,  

o p p o s i t e l y   d i s p o s e d   c o n f r o n t i n g   one  of  s a i d   c a v i t i e s  

fo rmed   on  s a i d   one  f l a t   s u r f a c e   of  s a i d   f r a m e   m e a n s ,  
and  s a i d   i n d e x i n g   means  i n c l u d i n g   a  s e c o n d ,   s i m i l a r ,  

p l u r a l i t y   of  s p h e r i c a l   e l e m e n t s   i n d i v i d u a l l y   r e c e i v a b l e  

b e t w e e n   an  a s s i g n e d   one  of  s a i d   c a v i t i e s   f o r m e d   on  t h e  

o t h e r   f l a t   s u r f a c e   of  s a i d   f r ame   means  and  an  a d j a c e n t  

o p p o s i t e l y   d i s p o s e d   c o n f r o n t i n g   one  of  s a i d   c a v i t i e s  

fo rmed   on  s a i d   b e l l   p o r t i o n   s e a l i n g   l a n d ,   so  t h a t   w h e n  

s a i d   f r ame   and  s a i d   b e l l   p o r t i o n   c a v i t y   r a d i a l   geom-  
e t r i e s   a r e   d i s p o s e d   in  an  o v e r l y i n g   nea r   c o i n c i d e n t  

r e l a t i o n ,   s a i d   s e c o n d   p l u r a l i t y   of  s p h e r i c a l   e l e m e n t s  



are   c a u s e d   to  e s t a b l i s h   a  p r e c i s e   t r a n s v e r s e   r e g i s -  

t r a t i o n   b e t w e e n   s a i d   f r ame   means  and  s a i d   b e l l   p o r t i o n ,  

s a i d   t u b e   i n c l u d i n g   means  f o r   f r i t   s e a l i n g   s a i d   f a c e -  

p l a t e   s e a l i n g   l a n d   to   s a i d   one  f l a t   s u r f a c e   of   s a i d  

f rame  means  w i t h  s a i d   f i r s t   p l u r a l i t y   of  s p h e r i c a l  

e l e m e n t s   in  s i t u ,   and  means  f o r   f r i t   s e a l i n g   s a i d   b e l l  

p o r t i o n   s e a l i n g   l a n d   to   s a i d   o t h e r   f l a t   s u r f a c e   o f  

s a i d   f r a m e   means  w i t h   s a i d   s e c o n d   p l u r a l i t y   of  s p h e r i -  

ca l   e l e m e n t s   in  s i t u .  

19.  The  t u b e   of  c l a i m   18  in  wh ich   e a c h  

c a v i t y   of  s a i d   f i r s t   and  t h i r d   p l u r a l i t i e s   of  c a v i t i e s  

is   c h a r a c t e r i z e d   by  a  p r e d e t e r m i n e d   d e p t h   and  in  w h i c h  

each   c a v i t y   of  s a i d   s e c o n d   and  f o u r t h   p l u r a l i t i e s  

c a v i t i e s   is  c h a r a c t e r i z e d   by  a  p r e d e t e r m i n e d   d i f f e r e n t  

d e p t h .  

20.  The  t u b e   of  c l a i m   19  in  w h i c h   s a i d  

c a v i t i e s   of  s a i d   p r e d e t e r m i n e d   d e p t h   are  d e e p e r   t h a n  

s a i d   c a v i t i e s   of  p r e d e t e r m i n e d   d i f f e r e n t   d e p t h .  
21.  The  t u b e   of  any  of  c l a i m s   17  to   20  i n  

wh ich   s a i d   s p h e r i c a l   e l e m e n t s   a re   of  such  d i a m e t e r   a s  

to  e s t a b l i s h   a  p r e d e t e r m i n e d   Q  s p a c i n g   b e t w e e n   s a i d  

f a c e p l a t e   t a r g e t   a r e a   and  s a i d   f o i l .  

22.  A  t e n s e d   c o l o r   s e l e c t i o n   e l e c t r o d e   a s -  

s emb ly   u t i l i z a b l e   f o r   s c r e e n i n g   a  p a t t e r n   of  l u m i n e s c e n t  

p r i m a r y   c o l o r   e l e m e n t a l   p h o s p h o r   a r e a s   upon  t h e   t a r g e t  

s u r f a c e   of  a  f a c e p l a t e   of  a  c o l o r   c a t h o d e   r ay   t u b e ,   a n d  

which   i s   a d a p t e d   to  t h e r e a f t e r   become  a  c o m p o n e n t   in  a  

c o l o r   c a t h o d e   r ay   t u b e ,   s a i d   f a c e p l a t e   h a v i n g   a  s e a l i n g  

l and   and  h a v i n g   r e g i s t r a t i o n   a f f o r d i n g   means   a s s o c i a t e d  

t h e r e w i t h ,   s a i d   e l e c t r o d e   a s s e m b l y   i n c l u d i n g   f i r s t  

f r ame   means   d e f i n i n g   a  c e n t r a l   o p e n i n g   d i m e n s i o n e d   t o  

e n c l o s e   s a i d   t a r g e t   s u r f a c e   of  s a i d   e n v e l o p e   s e c t i o n  

and  c o m p r i s i n g   a  p a i r   of  s u b s t a n t i a l l y   f l a t ,   s p a c e d -  

a p a r t   s u r f a c e s   t h a t   a r e   p r e f e r a b l y   p a r a l l e l   and  w h i c h  

c o n s t i t u t e   s e a l i n g   l a n d s ;   s e c o n d   frame  means   d e f i n i n g  



a  c e n t r a l   o p e n i n g   of   a  span   s u b s t a n t i a l l y   c o n f o r m i n g  

to  t h a t   of  s a i d   f i r s t   f r a m e   m e a n s ,   and  a l s o   c o m p r i s i n g  

a  p a i r   of   s u b s t a n t i a l l y   f l a t ,   s p a c e d - a p a r t   s u r f a c e s  

c o n s t i t u t i n g   s e a l i n g   l a n d s ,   s a i d   f i r s t   and  s e c o n d  

f r ame   m e a n s   b e i n g   f o r m e d   of  a  m a t e r i a l  

h a v i n g   a  t e m p e r a t u r e   c o e f f i c i e n t   of  e x p a n s i o n   a p -  

p r o x i m a t i n g   t h a t   of  s a i d   f a c e p l a t e ,   one  of   s a i d   s e c o n d  

f r ame   means   s e a l i n g   l a n d s   b e i n g   d i s p o s e d   in  a  c o n -  

f r o n t i n g   r e l a t i o n   to  one  of  s a i d   f i r s t   f r a m e   m e a n s  

s e a l i n g   l a n d s ;   a  p l a n a r   t e n s e d   f o i l ,   h a v i n g   a  p r e -  
d e t e r m i n e d   p a t t e r n   of  a p e r t u r e s ,   p r e s e n t i n g   one  s i d e   o f  

a  p e r i p h e r a l   p o r t i o n   t h e r e o f   to  s a i d   one  s e a l i n g   l a n d  

of  s a i d   f i r s t  f r a m e   means  and  p r e s e n t i n g   t h e   o p p o s i t e  

s i d e   of  s a i d   p e r i p h e r a l   p o r t i o n   to  s a i d   one  s e a l i n g  

l and   of  s a i d   s e c o n d   f r ame   means ,   s a i d   f o i l   b e i n g   f o r m e d  

of  a  m a t e r i a l   h a v i n g   a  t e m p e r a t u r e   c o e f f i c i e n t   of   e x -  

p e n s i o n   g r e a t e r   t h a n   e i t h e r   of  s a i d   f rame  m e a n s ,   i n -  

d e x i n g   means   a s s o c i a t e d   w i t h   the   o t h e r   of  s a i d   f i r s t  

f rame  means   s e a l i n g   l a n d s   and  c o o p e r a b l e   w i t h   s a i d  

f a c e p l a t e   r e g i s t r a t i o n   a f f o r d i n g   means  to  p e r m i t   p r e -  
c i s e   r e g i s t r a t i o n   b e t w e e n   s a id   a p e r t u r e d   f o i l   and  s a i d  

f a c e p l a t e ,   and  d e v i t r i f y i n g   f r i t   means ,   d i s p o s e d   b e -  

tween  s a i d   c o n f r o n t i n g   s e a l i n g   l a n d s   of  s a i d   f i r s t   a n d  

s e c o n d   f r a m e   means  and  in  i n t i m a t e   c o n t a c t   w i t h   s a i d  

p e r i p h e r a l   p o r t i o n   of  s a i d   f o i l   p r e s e n t e d   to  s a i d  

c o n f r o n t i n g   s e a l i n g   l a n d s ,   fo r   b o n d i n g   s a i d   f i r s t  

f rame  means   to  s a i d   s e c o n d   f rame  means  f o r   c a p t u r i n g  

sa id   f o i l   t h e r e b e t w e e n   and  for   m a i n t a i n i n g   s a i d   f o i l  

in  t e n s i o n .  

23.  The  a s s e m b l y   of  c l a i m   22  in  w h i c h   s a i d  
f o i l   is   f o rmed   of  c o l d   r o l l e d   s t e e l   or  i n v a r ,   p r e f e r a b l y  
h a v i n g   a  t h i c k n e s s   in  t he   r a n g e   of  1/2  mi l   to   2  m i l s  
( . 0 0 0 5 - . 0 0 2   i n c h e s ) .  

24.  The  a s s e m b l y   of  c l a i m   22  or  2 3 ,  



in   w h i c h   s a i d   i n d e x i n g   means   c o m p r i s e s   a  p l u r a l i t y   o f  

r o u n d e d   a b u t m e n t s   a f f i x e d   to  s a i d   o t h e r   of  s a i d   f i r s t  

f r a m e   means   s e a l i n g   l a n d s   and  c o o p e r a b l y   r e c e i v a b l e  

by  s a i d   r e g i s t r a t i o n   a f f o r d i n g   means   of  s a i d   f a c e p l a t e  

to   e f f e c t   s a i d   p r e c i s e   r e g i s t r a t i o n .  

25.  A  c o l o r   s e l e c t i o n   e l e c t r o d e   a s s e m b l y  

e m p l o y a b l e   in  f o r m i n g   a  p a t t e r n e d   s c r e e n   of  l u m i n e s c e n t  

p r i m a r y   c o l o r   e l e m e n t a l   p h o s p h o r   d e p o s i t s   upon  a  s u b -  

s t r a t e   and ,   t h e r e a f t e r ,   u t i l i z a b l e   as  a  c o m p o n e n t   of  a  

c o l o r   c a t h o d e   ray  t u b e ,   s a i d   a s s e m b l y   i n c l u d i n g   a  f l a t  

g l a s s   p a n e l   fo rmed  of  a  m a t e r i a l   h a v i n g   a  p r e d e t e r m i n e d  

t e m p e r a t u r e   c o e f f i c i e n t   of  e x p a n s i o n   and  c o m p r i s i n g   a  

t a r g e t   a r e a   s e r v i c e a b l e   as  a  s u b s t r a t e   f o r   r e c e i v i n g  

s a i d   s c r e e n ,   s a i d   p a n e l   f u r t h e r   i n c l u d i n g   r e g i s t r a t i o n  

a f f o r d i n g   means  c o m p r i s i n g   means  d e f i n i n g   a  f i r s t  

p l u r a l i t y   of  c a v i t i e s   e a c h   c o m p r i s i n g   an  e l o n g a t e d   p o r -  



t i o n   and  i n d i v i d u a l l y   formed  a t   s e l e c t e d   l o c a t i o n s   u p o n  
t he   t a r g e t   a r e a   s i d e   of  s a i d   p a n e l ,   w i t h   e a c h   s a i d  

e l o n g a t e d   p o r t i o n   a l i g n e d   a l o n g   a  r a d i a l   e x t e n d i n g  

f rom  t h e   g e o m e t r i c   c e n t e r   of  s a i d   p a n e l ,   a  f r a m e  

d e f i n i n g   a  c e n t r a l   o p e n i n g   d i m e n s i o n e d   to  e n c l o s e   s a i d  

t a r g e t   a r e a   of  s a i d   p a n e l ,   s a i d   f r a m e   b e i n g   f o r m e d   o f  

a  m a t e r i a l   h a v i n g   a  t e m p e r a t u r e   c o e f f i c i e n t   of  e x -  

p a n s i o n   a p p r o x i m a t i n g   t h a t   of  s a i d   p a n e l   and  c o m p r i s i n g  
f i r s t   and  s econd   s u b s t a n t i a l l y   f l a t ,   s p a c e d - a p a r t   p a r -  
a l l e l   s u r f a c e s ,   s a i d   f rame  f u r t h e r   i n c l u d i n g   r e g i s t r a -  
t i o n   a f f o r d i n g   means  c o m p r i s i n g   means   d e f i n i n g   a  s e c o n d ,  
l i k e   p l u r a l i t y   of  c a v i t i e s ,   e ach   a l s o   c o m p r i s i n g   a n  

e l o n g a t e d   p o r t i o n   and  i n d i v i d u a l l y   formed  a t   s e l e c t e d  

l o c a t i o n s   upon  s a i d   f i r s t   s u r f a c e   of  s a i d   f r ame   w i t h  

each   s a i d   e l o n g a t e d   p o r t i o n   a l i g n e d   a l o n g   a  r a d i a l  

e x t e n d i n g   from  the   g e o m e t r i c   c e n t e r   of  s a i d   f r a m e ,   s a i d  

p l u r a l i t y   of  p a n e l   c a v i t i e s   and  s a i d   p l u r a l i t y   of  f r a m e  

c a v i t i e s   b e i n g   a r r a n g e d   so  t h a t ,   c o l l e c t i v e l y ,   t h e  

axes   of  s a i d   e l o n g a t e d   p o r t i o n s   of   s a i d   p a n e l   c a v -  
i t i e s   e x h i b i t   s u b s t a n t i a l l y   t he   same  r a d i a l   g e o m e t r y  

as  t h a t   c o l l e c t i v e l y   e x h i b i t e d   by  t h e   axes   of  s a i d  

e l o n g a t e d   p o r t i o n s   of  s a i d   f r ame   c a v i t i e s ,   a  c o l o r  

s e l e c t i o n   e l e c t r o d e   c o m p r i s i n g   a  p l a n a r   t e n s e d   f o i l  

h a v i n g   a  p r e d e t e r m i n e d   p a t t e r n   of  a p e r t u r e s   and  h a v i n g  

a  t e m p e r a t u r e   c o e f f i c i e n t   of  e x p a n s i o n   g r e a t e r   t h a n  

t h a t   of  s a i d   f r a m e ,   the  p e r i p h e r a l   p o r t i o n   t h e r e o f  

b e i n g   b o n d e d   to  s a id   second  s u r f a c e   of  s a i d   f r a m e ;   a n d  

i n d e x i n g   means  c o m p r i s i n g   a  s i m i l a r   p l u r a l i t y   o f  

s p h e r i c a l   e l e m e n t s   i n d i v i d u a l l y   r e c e i v a b l e   b e t w e e n  

an  a s s i g n e d   one  of  s a i d   pane l   c a v i t i e s   and  an  a d j a c e n t ,  

o p p o s i t e l y   d i s p o s e d   c o n f r o n t i n g   one  of  s a i d   f r a m e  

c a v i t i e s ,   so  t h a t ,   when  s a i d   p a n e l   and  f r ame   c a v i t y  

r a d i a l   g e o m e t r i e s   a re   d i s p o s e d   in  an  o v e r l y i n g   n e a r  

c o i n c i d e n t   r e l a t i o n ,   s a i d   s p h e r i c a l   e l e m e n t s   a r e   c a u s e d  

to  u r g e   and  e s t a b l i s h   a  p r e c i s e   r e p e a t a b l e   t r a n s v e r s e  

r e g i s t r a t i o n   b e t w e e n   sa id   f o i l   and  s a i d   t a r g e t   a r e a .  



26.  The  a s s e m b l y   of  c l a i m   25  in  w h i c h  

s a i d   s p h e r i c a l   e l e m e n t s   a re   f o rmed   of  an  a l l o y   c o m p o -  
s i t i o n   h a v i n g   a  c o e f f i c i e n t   of  e x p a n s i o n   t h a t   i s   c o m -  

p a t i b l e   w i t h   t h a t   o f   s a i d   p a n e l   and  f r a m e .  

27.  The  a s s e m b l y   of  c l a i m   25  or  26,  i n  
w h i c h   a t   l e a s t   one  o f   s a i d   p a n e l   c a v i t y   l o c a t i o n s   i s  

d i s p o s e d   u p o n   t he   m i n o r   a x i s   of  s a i d   p a n e l   and  in   w h i c h  

a t   l e a s t   one  of  s a i d   f r ame   c a v i t y   l o c a t i o n s   i s   d i s p o s e d  

upon  t h e   m i n o r   a x i s   of  s a i d   f r a m e .  

28.  The  a s s e m b l y   of  any  of  c l a i m s   25  to  27 

in  w h i c h   s a i d   p a n e l   c a v i t i e s   a r e   c h a r a c t e r i z e d   by  a  

p r e d e t e r m i n e d   d e p t h   and  s a id   f r a m e   c a v i t i e s   a r e  

c h a r a c t e r i z e d   by  a  p r e d e t e r m i n e d   d i f f e r e n t   d e p t h   a n d  

w h e r e i n   s a i d   p a n e l   c a v i t i e s   a re   p r e f e r a b l y   d e e p e r   t h a n  

s a i d   c o n f r o n t i n g   f r a m e   c a v i t i e s .  

2 9 .  A   m e t h o d   of  u t i l i z i n g   a  t e n s e d   c o l o r  

s e l e c t i o n   e l e c t r o d e   a s s e m b l y   as  a  s t e n c i l   f o r   s c r e e n -  

ing  a  p a t t e r n   of  l u m i n e s c e n t   p r i m a r y   c o l o r   e l e m e n t a l  

p h o s p h o r   d e p o s i t s   upon   a  s u b s t r a t e   h a v i n g   a  t a r g e t  

a r e a   and  r e g i s t r a t i o n   a f f o r d i n g   means   f o r m e d   a t   s e l e c t e d  

l o c a t i o n s   a b o u t   s a i d   t a r g e t   a r e a ,   s a i d   s u b s t r a t e   u t i l -  

i z a b l e   as  a  c o m p o n e n t   of  a  c o l o r   c a t h o d e   r ay   t u b e ,  

s a i d   a s s e m b l y   i n c l u d i n g   f rame  means   d e f i n i n g   a  c e n t r a l  

o p e n i n g   d i m e n s i o n e d   to  e n c l o s e   s a i d   t a r g e t   a r e a ,   s a i d  

f rame means   compris ing   a  pair   of  s u b s t a n t i a l l y   f l a t ,   a x i a l l y  

s p a c e d   s u r f a c e s   c o m p r i s i n g   s e a l i n g   l a n d s ,   and  i n d e x i n g  

means  a s s o c i a t e d   w i t h   s a i d   f r a m e   means   and  c o o p e r a b l e  

w i t h   s a i d   s u b s t r a t e   r e g i s t r a t i o n   a f f o r d i n g   means   t o  

f a c i l i t a t e   m u l t i p l e   r e g i s t e r e d   m a t i n g s   of  s a i d   f r a m e  

means  and  s a i d   s u b s t r a t e   d u r i n g   s c r e e n i n g   of  s a i d   t a r -  

g e t   a r e a ,   and  a  p l a n a r   t e n s e d   f o i l ,   h a v i n g   a  p r e -  
d e t e r m i n e d   p a t t e r n   of  a p e r t u r e s ,   b o n d e d   to  s a i d   f r a m e  

means ,   s a i d   m e t h o d   i n c l u d i n g   t he   f o l l o w i n g   s t e p s :  



(a)  a p p l y i n g   a  p h o t o s e n s i t i v e   c o a t i n g   t o  

s a i d   t a r g e t   a r e a   of  s a i d   s u b s t r a t e ;  

(b)  r e g i s t e r i n g   s a i d   f r ame   means  w i t h   s a i d  

s u b s t r a t e   to  e n a b l e   s a i d   f o i l   to  s e r v e   as  a  s t e n c i l  

by  m a t i n g   s a i d   r e g i s t r a t i o n   a f f o r d i n g   means  and  s a i d  

i n d e x i n g   means   to  e n a b l e   s a i d   f o i l   to  seek  and  e f f e c t  

a  p r e c i s e ,   r e p e a t a b l e   r e g i s t r a t i o n   w i t h   s a i d   t a r g e t  

a r e a ;  

(c)  s e l e c t i v e l y   l o c a t i n g   a  s o u r c e   of  a c t i n i c  

l i g h t   r a y s   to  e x p o s e   s a i d   p h o t o s e n s i t i v e   c o a t i n g  

t h r o u g h   the   p a t t e r n   of  a p e r t u r e s   in  s a i d   f o i l ,   s a i d  

l i g h t   s o u r c e   b e i n g   so  l o c a t e d   as  to  e f f e c t i v e l y   m i m i c  

the   p o s i t i o n   to  be  o c c u p i e d   by  the   e l e c t r o n   beam  s u b -  

s e q u e n t l y   e m p l o y e d   to  s can   the   to  be  d e v e l o p e d   p a t t e r n  

of  p h o s p h o r   d e p o s i t s ;  

(d)  r e m o v i n g   s a i d   f rame  m e a n s ;  

(e)  p r o c e s s i n g   s a i d   e x p o s e d   c o a t i n g   to  e s -  

t a b l i s h   a  p a t t e r n   of  e l e m e n t a l   p h o s p h o r   d e p o s i t s   u p o n  
s a i d   t a r g e t   a r e a   c o r r e s p o n d i n g   to  the   a p e r t u r e   p a t t e r n  

of  s a id   t e n s e d   f o i l ,   a n d  

(f)  r e p e a t i n g   s a i d   s t e p s   (a)  t h r o u g h   ( e )  

f o r   each  p a t t e r n   of  e l e m e n t a l   p h o s p h o r   d e p o s i t s   d e -  

s i r e d   to  be  e s t a b l i s h e d .  

30.  The  m e t h o d   of  c l a i m   29,  i n c l u d i n g   t h e  

s t e p s   of  r e - r e g i s t e r i n g   s a i d   f rame  means  w i t h   s a i d  

s u b s t r a t e   by  m a t i n g   s a i d   r e g i s t r a t i o n   a f f o r d i n g   m e a n s  

and  s a i d   i n d e x i n g   means   to  e f f e c t   a  p r e c i s e   r e g i s t r a -  

t i o n   b e t w e e n   s a i d   f o i l   and  s a i d   p a t t e r n   of  p h o s p h o r  

d e p o s i t s ,   and  s e a l i n g   s a i d   s u b s t r a t e   s e a l i n g   l a n d   t o  

s a i d   f r a m e   means   s e a l i n g   l a n d ,   w i t h   s a i d   r e g i s t r a t i o n  

a f f o r d i n g   means   and  s a i d   i n d e x i n g   means  in  m a t i n g  

r e g i s t e r   w h e r e b y   s a i d   f r ame   means ,   s a i d   r e g i s t r a t i o n  

a f f o r d i n g   means   and  s a i d   i n d e x i n g   means  become  i n t e g r a l  

c o m p o n e n t s   of  s a i d   c a t h o d e   ray   t u b e .  

31.  The  m e t h o d   of  c l a i m   29  or  30,  w h e r e i n  

the   f rame  means   of  s a i d   e lec t rode   assembly  comprises  f i r s t   and 

second  f r i t   b o n d e d   f r a m e   members   fo rmed   of  a  m a t e r i a l  



h a v i n g   a  t e m p e r a t u r e   c o e f f i c i e n t  o f   e x p a n s i o n   a p -  

p r o x i m a t i n g   t h a t   of  s a i d   s u b s t r a t e ,   s a i d   f r a m e   m e m b e r s  

h a v i n g   c o a x i a l l y   d i s p o s e d   c e n t r a l   o p e n i n g s  d i m e n s i o n e d  

to  e n c l o s e   s a i d   t a r g e t   s u r f a c e   of  s a i d   s u b s t r a t e ,   a n d  

t h e   i n d e x i n g   means   b e i n g   a f f i x e d   to  one  o f   s a i d   f r a m e  

m e m b e r s ,   s a i d   m e t h o d   i n c l u d i n g   the   s t e p s   of  r e g i s t e r -  

ing  s a i d   e l e c t r o d e   a s s e m b l y   w i t h   s a i d   s u b s t r a t e   t o  

e n a b l e   s a i d   f o i l   to  s e r v e   as  a  s t e n c i l   by  t e m p o r a r i l y  

m a t i n g   s a i d   i n d e x i n g   means   of  s a i d   one  f r ame   member  w i t h  

s a i d   r e g i s t r a t i o n   a f f o r d i n g   means  of  s a i d   s u b s t r a t e   a n d  

i n t e r p o s i n g   a  beam  t r a j e c t o r y   c o r r e c t i o n   l e n s   b e t w e e n  

s a i d   s o u r c e   of  a c t i n i c   l i g h t   r a y s   and  s a i d   r e g i s t e r e d  

e l e c t r o d e   a s s e m b l y   to  d i r e c t   s a i d   r a y s   t h r o u g h   s a i d  

f o i l   a p e r t u r e s   to  i m p i n g e   s a i d   p h o t o s e n s i t i v e   c o a t i n g  

to  c r e a t e   on  s a i d   t a r g e t   a r e a   a  l a t e n t   image  of  s a i d  

p r e d e t e r m i n e d   p a t t e r n   of  f o i l   a p e r t u r e s ;   and  r e m o v i n g  

s a i d   e l e c t r o d e   a s s e m b l y   b e f o r e   p r o c e s s i n g   s a i d   e x -  

posed   c o a t i n g .  

32.  The  m e t h o d   of  c l a i m   29,  30  or  3 1 ,  

w h e r e i n   t h e   r e g i s t r a t i o n   a f f o r d i n g   means   of  s a i d  

s u b s t r a t e   c o m p r i s e s   means   d e f i n i n g   a  f i r s t   p l u r a l i t y   o f  

c a v i t i e s   e a c h   c o m p r i s i n g   an  e l o n g a t e d   p o r t i o n   and  i n -  

d i v i d u a l l y   f o r m e d   a t   s e l e c t e d   l o c a t i o n s   upon  t he   t a r g e t  

a r e a   s i d e   of  s a i d  s u b s t r a t e ,   w i t h   each   s a i d   e l o n g a t e d  

p o r t i o n   a l i g n e d   a l o n g   a  r a d i a l   e x t e n d i n g   f rom  t h e  

g e o m e t r i c   c e n t e r   of  s a i d   s u b s t r a t e ,   and  r e g i s t r a t i o n  

a f f o r d i n g   m e a n s  c o m p r i s i n g  m e a n s   d e f i n i n g   a  s e c o n d ,   l i k e  

p l u r a l i t y   of   c a v i t i e s ,   e a c h   a l s o   c o m p r i s i n g   an  e l o n g a t e d  

p o r t i o n   and  i n d i v i d u a l l y   formed  a t   s e l e c t e d   l o c a -  

t i o n s   upon  one   of  s a i d   s p a c e d   s u r f a c e s   of  s a i d   f r a m e  

means  w i t h   e a c h   s a i d   e l o n g a t e d   p o r t i o n   a l i g n e d   a l o n g   a  

r a d i a l   e x t e n d i n g   f rom  t h e   g e o m e t r i c   c e n t e r   of  s a i d  

f r ame   means   and  the   i n d e x i n g   means  c o m p r i s i n g   a  s i m i l a r  

p l u r a l i t y   of  s p h e r i c a l   e l e m e n t s   i n d i v i d u a l l y   r e c e i v a b l e  



b e t w e e n   an  a s s i g n e d   one  of  s a i d   s u b s t r a t e   c a v i t i e s  

and  an  a d j a c e n t ,   o p p o s i t e l y   d i s p o s e d   c o n f r o n t i n g   one  o f  

s a i d   f r a m e   c a v i t i e s ,   s a i d   m e t h o d   i n c l u d i n g   t h e   s t e p s  

of  r e g i s t e r i n g   s a i d   f r ame   means   w i t h   s a i d   s u b -  

s t r a t e   by  i n s e r t i n g   s a i d   p l u r a l i t y   of  s p h e r i c a l   e l e m e n t s  

i n d i v i d u a l l y   b e t w e e n   an  a s s i g n e d   one  of  s a i d   f r a m e  

means  c a v i t i e s   and  t h e   a d j a c e n t   o p p o s i t e l y   d i s p o s e d  

c o n f r o n t i n g   one  of  s a i d   s u b s t r a t e   c a v i t i e s   to  e n a b l e  

s a i d   f o i l   to  s e e k   and  e f f e c t   a  p r e c i s e ,   r e p e a t a b l e  

r e g i s t r a t i o n   w i t h   s a i d   t a r g e t   a r e a ,   and  r e t a i n i n g  

s a i d  s p h e r i c a l   e l e m e n t s   in  one  of  s a i d   s u b s t r a t e   o r  

s a i d   f r a m e   means  p l u r a l i t y   of  c a v i t i e s ;   f o l l o w i n g   e x -  

p o s u r e   to  t he   l i g h t   r a y s   and  r e m o v a l   of  t h e   f rame  m e a n s .  

33.  The  method   o f  m a k i n g   a  c o l o r   c a t h o d e  

ray  t u b e ,   w h i c h   t u b e   i n c l u d e s ,   a  f u n n e l   h a v i n g   a  

s e a l i n g   l a n d ,   a  f a c e p l a t e   h a v i n g   a  p a t t e r n   of  l u m i n e s -  

c e n t   p r i m a r y   c o l o r   e l e m e n t a l   p h o s p h o r   a r e a s   d e p o s i t e d  

on  a  t a r g e t   s u r f a c e   t h e r e o f   and  f u r t h e r   h a v i n g   a  s e a l -  

ing  l a n d   s u r r o u n d i n g   s a i d   t a r g e t   s u r f a c e ,   s a i d   f a c e -  

p l a t e   s e a l i n g   l a n d   h a v i n g   a  p l u r a l i t y   of  a l i g n m e n t  

e l e m e n t s ,   and  a  c o l o r   s e l e c t i o n   e l e c t r o d e   a s s e m b l y  

i n c l u d i n g :   f i r s t   and  s e c o n d   f r i t   b o n d e d   f r a m e   m e m b e r s  

fo rmed   of  a  m a t e r i a l   h a v i n g   a  t e m p e r a t u r e   c o e f f i c i e n t  

of  e x p a n s i o n   a p p r o x i m a t i n g   t h a t   of  s a i d   f u n n e l   a n d  

s a i d   f a c e p l a t e ,   e a c h   of  s a i d   f r a m e   members   h a v i n g   a n  

o u t w a r d l y   d i r e c t e d   s e a l i n g   l a n d ,   s a i d   f r a m e   m e m b e r s  

h a v i n g   c o a x i a l l y   d i s p o s e d   c e n t r a l   o p e n i n g s   d i m e n s i o n e d  

to  e n c l o s e   s a i d   t a r g e t   s u r f a c e   of  s a i d   e n v e l o p e   s e c -  

t i o n ,   a  t e n s e d   a p e r t u r e d   p l a n a r   f o i l ,   h a v i n g   a  t e m -  

p e r a t u r e   c o e f f i c i e n t   of  e x p a n s i o n   g r e a t e r   t h a n   t h a t   o f  

s a i d   f r a m e   m e m b e r s ,   e x t e n d i n g   a c r o s s   s a i d   c o a x i a l l y  

d i s p o s e d   o p e n i n g s   and  h a v i n g   i t s   p e r i p h e r a l   p o r t i o n  

f r i t   b o n d e d   b e t w e e n   s a i d   f r ame   m e m b e r s ,   and  i n d e x i n g  

means  a f f i x e d   to  s a i d   o u t w a r d l y   d i r e c t e d   s e a l i n g   l a n d  

of  one  of  f r ame   members   and  c o - o p e r a b l e   w i t h   s a i d  



a l i g n m e n t   e l e m e n t s   of  s a i d   f a c e p l a t e ,   t he   method   i n -  
c l u d i n g   t h e   s t e p s   o f :  

(a)  a p p l y i n g   a  b e a d   of  f r i t   to  the   s e a l i n g  
l a n d s   of  s a i d   f u n n e l   and  s a i d   f a c e p l a t e ;  

(b)  p o s i t i o n i n g   s a i d   c o l o r   s e l e c t i o n   e l e c -  
t r o d e   upon  s a i d   f a c e p l a t e   w i t h   s a i d   i n d e x i n g   means   o f  
s a i d   one  f r a m e   member  in   r e g i s t r a t i o n   w i t h   s a i d   f a c e -  
p l a t e   a l i g n m e n t   e l e m e n t s ;  

(c)  p o s i t i o n i n g   s a i d   f u n n e l   upon  s a i d   c o l o r  

s e l e c t i o n   e l e c t r o d e   w i t h   s a i d   f u n n e l   s e a l i n g   l and   i n  

r e g i s t r a t i o n   w i t h   s a i d   o u t w a r d l y   d i r e c t e d   s e a l i n g   l a n d  

of  s a i d   o t h e r   f r a m e   m e m b e r ;  

(d)  i n s e r t i n g   the  a s s e m b l a g e   of  s a i d   f u n n e l ,  

s a i d   c o l o r   s e l e c t i o n   e l e c t r o d e   and  s a i d   f a c e p l a t e   in   a  

h e a t   c h a m b e r ;  

(e)  e l e v a t i n g   t he   t e m p e r a t u r e   of  s a i d   c h a m -  

ber   to  e x p o s e   s a i d   a s s e m b l a g e   to  a  f r i t   d e v i t r i f y i n g  

t e m p e r a t u r e ;  

(f)  m a i n t a i n i n g   s a i d   a s s e m b l a g e   a t   s a i d  

f r i t   d e v i t r i f y i n g   t e m p e r a t u r e   u n t i l   s a i d   c o l o r   s e l e c t i o n  

e l e c t r o d e   a s s e m b l y   is   c a p t u r e d   b e t w e e n   s a i d   f u n n e l  

and  s a i d   f a c e p l a t e   by  d e v i t r i f i e d   f r i t ;   a n d  

(g)  c o o l i n g   down  s a i d   a s s e m b l a g e   to  r o o m  

t e m p e r a t u r e .  












	bibliography
	description
	claims
	drawings

