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©  Method  of  manufacturing  an  adherent  pattern  of  particles  of  a  substance  on  a  substrate  method  of  manufacturing  a 
display  screen  of  a  colour  display  picture  tube,  and  a  colour  display  picture  tube  having  a  display  screen  manufactured  by 
the  method. 

@  A  colour-display  picture  tube  display  screen  was  made 
by  providing  a  display  screen  substrate  with  a  layer  of  a 
photosensitive  composition  which  becomes  sticky  upon 
exposure  to  light.  A  black  film  matrix  pattern  and  patterns  of 
phosphor  elements  were  formed  on  the  photosensitive 
composition  layer  by  imagewise  exposing  the  layer  to  light 
in  accordance  with  respective  patterns  of  the  black  film 
matrix  and  of  the  respective  phosphor  elements,  dusting  the 
exposed  layer  with  cobalt  oxide  particles  and  with  particles 
of  the  respective  phosphors,  and  blowing  off  the  non- 
adhering  particles.  The  photosensitive  composition  layer 
was  then  removed  from  the  display  screen  substrate  by 
condensing  vapour  of  an  organic  solvent  on  the  display 
screen  structure  so  as  to  dissolve  the  material  of  the 
photosensitive  composition  layer,  and  continuing  condensa- 
tion  of  the  solvent  vapour  until  pure  solvent  falls  off  the 
substrate.  During  condensation  of  the  solvent  vapour  the 
display  screen  is  disposed  so  that  the  condensate  falls  off  the 
substrate.  The  photosensitive  composition  is  soluble  in  the 

solvent  but  the  light-absorbing  material  and  phosphors  are 
insoluble  in  the  solvent.  The  black  film  matrix  and  patterns  of 
phosphor  elements  are  fixed  to  the  display  screen  substrate, 
for  example,  using  an  inorganic  binder  such  as  potassium 
metasilicate. 



The  i nven t ion   r e l a t e s   to  a  method  of  manufac tu r ing   an  a d h e r e n t  

p a t t e r n   of  p a r t i c l e s   of  a  subs tance   on  a  s u b s t r a t e .   Such  a  method 

may  be  used  to  manufacture   a  d i sp lay   screen  of  a  colour   d i s p l a y  

p i c t u r e   tube.  The  i nven t ion   also  r e l a t e s   to  a  colour   d i s p l a y  

p i c t u r e   tube  having  a  d i sp l ay   screen  manufactured   by  such  a  

method.  

For  many  years  the  d i sp l ay   screens  of  colour  d i sp lay   p i c t u r e  

tubes  have  been  made  by  a  complicated  process  in  which  a  d i s p e r s i o n  

of  a  g r e e n - l u m i n e s c i n g   phosphor  in  a  s o l u t i o n   of  po lyv iny l   a l c o h o l  

and  ammonium  d ichromate   is  used  to  produce  a  coa t ing   on  t h e  

f a c e - p l a t e .   This  coa t ing   is  dried  and  exposed  to  u l t r a - v i o l e t  

l i gh t   through  the  a p e r t u r e s   of  a  shadow  mask.  The  i r r a d i a t e d  

coa t ing   is  then  washed  with  water  to  remove  the  unexposed  areas  of 

the  coa t ing .   This  procedure   is  then  repeated   twice,   in  order  to  

form  a  b l u e - l u m i n e s c i n g   phosphor  p a t t e r n   and  then  a  r e d - l u m i n e s c i n g  

phosphor  p a t t e r n .   This  process   is  expensive  and  s l ow .  

The  p a t t e r n s   of  phosphor  elements  may  be  made  by  a  method 

using  a  p h o t o s e n s i t i v e   composi t ion  which  becomes  s t i cky   upon 

exposure  to  l i g h t ,   which  method  is  s impler   and  is  s i g n i f i c a n t l y  

f a s t e r   than  the  above-ment ioned  method  using  po lyv iny l   a lcohol   and 

ammonium  d ichromate .   United  S ta tes   Patent   S p e c i f i c a t i o n   4 ,273 ,842  

desc r ibes   a  process  for  forming  a  pa t t e rnwi se   coated  layer  on  a 

phosphor  screen  of  a  colour  p ic tu re   tube,  which  c o m p r i s e s :  

(1)  a  f i r s t   step  of  applying  a  p h o t o s e n s i t i v e   c o m p o s i t i o n  

con t a in ing   an  a romat ic   diazonium  sa l t   decomposable  through  exposure  

to  u l t r a v i o l e t   l i g h t ,   whose  p h o t o l y t i c   product  i s  h y g r o s c o p i c ,   to  

an  inside  sur face   of  a  face  p la te   of  the  colour   p i c t u r e   tube  as  a 

thin  l a y e r ,  

(2)  a  second  step  of  exposing  the  thin  layer  to  u l t r a v i o l e t   l i g h t  

pa t t e rnwi se   through  a  shadow  mask,  thereby  making  the  exposed  p a r t s  

s t i cky   due  to  the  h y g r o s c o p i c i t y   of  said  p h o t o l y t i c   product  and 



abso rp t ion   of  moisture  by  said  p h o t o l y t i c   product ,   and  then 

con tac t ing   powder  p a r t i c l e s   with  the  thin  l ayer ,   whereby  the  powder 

p a r t i c l e s   adhere  to  said  exposed  p a r t s ,   which  are  s t i cky ,   and  t h e n  

removing  r e s i d u a l   powder  p a r t i c l e s   from  the  thin  layer ,   and 

(3)  a  th i rd   step  of  f ix ing   the  p h o t o l y t i c   product  r e s u l t i n g   from 

the  exposure  to  the  u l t r a v i o l e t   l i g h t ,   thereby  f irmly  binding  t h e  

powder  p a r t i c l e s   to  said  exposed  p a r t s .  

This  s p e c i f i c a t i o n   makes  no  mention  of  the  e f f e c t s   which  t h e  

r e s idua l   p h o t o s e n s i t i v e   composi t ion  and  the  p h o t o l y t i c   product  have 

on  the  luminescent   p r o p e r t i e s   of  the  phosphors  as  evidenced  by  t h e  

b r i g h t n e s s   of  p i c tu r e s   produced  on  th is   phosphor  screen.   The 

s p e c i f i c a t i o n   gives  no  i n d i c a t i o n   that   the  r e s i d u a l   p h o t o s e n s i t i v e  

composi t ion  and  p h o t o l y t i c   product  are  removed  from  the  s c r e e n .  

The  p h o t o l y t i c   product  is  f ixed,   for  example,  by  r eac t ing   t h e  

p h o t o l y t i c   product  so  as  to  bind  the  phosphor  p a r t i c l e s   to  one 

another  and  to  the  s u b s t r a t e .  

During  the  i n v e s t i g a t i o n s   which  led  to  the  present   i n v e n t i o n ,  

a  d i sp lay   screen  of  a  conven t iona l   colour   d i sp lay   p ic tu re   tube  was 

produced  by  a  process  using  a  layer   of  a  p h o t o s e n s i t i v e   c o m p o s i t i o n  

which  on  p a t t e r n w i s e   exposure  to  l i g h t   became  s t icky   so  t h a t  

phosphor  p a r t i c l e s   appl ied  to  the  layer   adhered  the  s t icky  areas  of 

the  l aye r .   It  was  found  that  when  using  th is   process ,   it  was 

necessary   to  bake  the  d i sp lay   screen  for  3h  hours  at  450°C  in  o r d e r  

to  remove  the  b inder ,   and  even  a f t e r   th is   baking  process ,   a  r e s i d u e  

was  l e f t   on  the  d i sp lay   screen.   The  use  of  such  a  long  baking  s t e p  
in  order  to  remove  the  binder  throws  away  the  very  c o n s i d e r a b l e  

economic  advantage  provided  by  using  the  method  of  forming  phosphor  

pa t t e rns   on  the  d isp lay   screen  by  using  a  p h o t o s e n s i t i v e  

composi t ion  which  becomes  s t i cky   upon  exposure  to  l igh t   ins tead   o f  

the  l o n g - e s t a b l i s h e d   method  of  using  p h o t o s e n s i t i v e   c o m p o s i t i o n s  

compris ing  po lyv iny l   a lcohol   and  ammonium  d ichromate .   At tempts  

were  made  to  remove  the  p h o t o s e n s i t i v e   composi t ion   from  the  d i s p l a y  

screen  using  organic  so lvents   in  l i q u i d   form,  but  it  was  not  

poss ib le   using  this  approach  to  remove  the  p h o t o s e n s i t i v e  

composi t ion  without  de s t roy ing   the  p a t t e r n s   of  phosphor  e l e m e n t s .  



Our  United  Kingdom  Patent  S p e c i f i c a t i o n   1 ,598,888  d e s c r i b e s   an 
e l ec t ron   d i s p l a y   tube  having  an  envelope  compris ing  a  f l a t ,   g l a s s  

f a c e - p l a t e   which  is  sealed  in  a  vacuum-t ight   manner  to  a  f lange  of 

a  metal  cone  by  means  of  a  p ressure -bonded   seal   c o n s i s t i n g   of  a 

p r e s s u r e - d e f o r m a b l e   m a t e r i a l ,   such  as  lead.   It  is  p r e f e r r e d   to  use  

a  f a c e - p l a t e   which  comprises  thermally  toughened  g l a s s ,   for  r e a s o n s  

of  cost .   However,  when  a  toughened  g lass   f a c e - p l a t e   is  baked  a t  

t empera tu re s   above  320°C,  the  glass  tends  to  detoughen,   and  is  n o t  

then  s a t i s f a c t o r y   for  use  in  an  e l e c t r o n   d i s p l a y   tube,  for  s a f e t y  

r e a s o n s .  

An  ob jec t   of  the  invent ion  is  to  provide  a  method  of  making  a 

d i sp lay   screen  of  a  colour  display  p i c t u r e   tube,  in  which  method 

the  p a t t e r n s   of  phosphor  elements  are  formed  using  a 

p h o t o s e n s i t i v e   compos i t ion   which  becomes  s t i cky   upon  exposure  to  

l i g h t ,   and  the  p h o t o s e n s i t i v e   composi t ion  is  removed  from  t h e  

d i sp lay   screen  by  a  process  which  is  s u b s t a n t i a l l y   sho r t e r   than  t h e  

above-ment ioned  baking  process  and  which  is  conducted  at  a  

t empera ture   which  is  s i g n i f i c a n t l y   lower  than  300°C,  so  that  a 

f a c e - p l a t e   c o n s i s t i n g   of  toughened  glass   would  not  be  de toughened  

when  s u b j e c t e d   to  th i s   p r o c e s s .  
The  i n v e n t i o n   provides   a  method  of  manufac tur ing   an  a d h e r e n t  

p a t t e r n   of  p a r t i c l e s   of  a  substance  on  a  s u b s t r a t e ,   the  method 

compris ing  the  s teps   of  providing  a  layer   of  a  r a d i a t i o n - s e n s i t i v e  

composi t ion  on  the  s u b s t r a t e ,   imagewise  i r r a d i a t i n g   t h e  

r a d i a t i o n - s e n s i t i v e   composit ion  layer  p rov id ing   a  p a t t e r n   o f  

p a r t i c l e s   of  the  subs tance   on  the  i r r a d i a t e d   r a d i a t i o n - s e n s i t i v e  

composi t ion  l a y e r ,   removing  the  i r r a d i a t e d   r a d i a t i o n - s e n s i t i v e  

composi t ion  l ayer   from  the  subs t r a t e   while  leaving   the  p a t t e r n   o f  

the  p a r t i c l e s   of  the  substance  on  the  s u b s t r a t e   by  c o n d e n s i n g  

vapour  of  an  o rgan ic   solvent   on  the  p a t t e r n   of  p a r t i c l e s   of  t h e  

substance   and  the  i r r a d i a t e d   r a d i a t i o n - s e n s i t i v e   composi t ion  l a y e r ,  

con t inu ing   c o n d e n s a t i o n   of  the  solvent   vapour  un t i l   pure  s o l v e n t  

f a l l s   off  the  s u b s t r a t e ,   in  which  so lvent   both  t h e  

r a d i a t i o n - s e n s i t i v e   composit ion  which  has  reac ted   as  a  r e s u l t   o f  

i r r a d i a t i o n   and  the  unreacted   r a d i a t i o n - s e n s i t i v e   composi t ion  a r e  



so lub le   and  the  substance  is  i n s o l u b l e ,   the  s u b s t r a t e   be ing  

disposed  during  condensa t ion   of  the  vapour  so  that  the  c o n d e n s a t e  

f a l l s   off  the  s u b s t r a t e ,   and  then  f ix ing  the  p a t t e r n   of  t h e  

p a r t i c l e s   to  the  s u b s t r a t e .   P r e f e r a b l y   the  vapour  of  the  o r g a n i c  

so lvent   is  i n i t i a l l y   supp l ied   to  the  i r r a d i a t e d   r a d i a t i o n - s e n s i t i v e  

composi t ion   layer  and  the  p a t t e r n   of  p a r t i c l e s   of  the  subs tance   a t  

a  f i r s t   r a te ,   and  the  ra te   of  supply  of  the  vapour  of  the  s o l v e n t  

is  subsequen t ly   i n c r e a s e d .   By  changing  the  rate  of  supply  o f  

so lven t   vapour  to  the  condensa t i on   su r f aces ,   the  time  taken  t o  

comple te ly   remove  the  b i n d e r - c o m p r i s i n g   layer  can  be  less  than  t h a t  

needed  when  solvent  vapour  is  suppl ied   to  the  condensa t ion   s u r f a c e s  

at  a  cons tant   ra te .   It  was  found  during  the  i n v e s t i g a t i o n s   which 

led  to  the  present   i nven t ion   that   in  order  to  avoid  d i s t u r b a n c e   of 

the  p a t t e r n   of  the  p a r t i c l e s   of  the  subs tance ,   the  i n i t i a l   rate  o f  

supply  of  solvent   vapour  must  be  less   than  the  ra te   at  which 

so lvent   vapour  could  be  supp l i ed   to  the  condensa t ion   s u r f a c e s  

wi thout   d i s t u r b i n g   the  p a t t e r n   of  p a r t i c l e s   when  a l l   t h e  

m a t e r i a l   of  the  i r r a d i a t e d   r a d i a t i o n - s e n s i t i v e   composi t ion   l a y e r  

had  been  removed  from  the  s u b s t r a t e .   After  this   layer   has  been 

complete ly   removed  from  the  s u b s t r a t e ,   the  p a r t i c l e s   of  t h e  

subs tance   are  only  weakly  held  to  the  s u b s t r a t e .   The  p a r t i c l e s   of  

the  substance   may  be  f ixed  to  the  s u b s t r a t e ,   for  example,  by  means 

of  an  inorgan ic   binder  such  as  potassium  m e t a s i l i c a t e   or  a  s i l i c a  

s o l .  

When  the  s u b s t r a t e   is  a  s u b s t a n t i a l l y   f la t   s u b s t r a t e ,   it  i s  

p r e f e r r e d   that  the  s u b s t r a t e   should  be  inc l ined   to  the  h o r i z o n t a l  

during  the  removal  of  the  m a t e r i a l   of  the  i r r a d i a t e d  

r a d i a t i o n - s e n s i t i v e   compos i t ion   layer   from  the  s u b s t r a t e ,   in  o r d e r  

that   the  condensate  should  run  over  part  of  the  layer   m a t e r i a l  

before  f a l l i n g   off  the  l aye r ,   thereby  enhancing  the  e f f i c i e n c y   of 

d i s s o l u t i o n   of  the  layer  m a t e r i a l   by  the  c o n d e n s a t e .  

The  r a d i a t i o n - s e n s i t i v e   composi t ion  may  comprise,   for  example ,  

a  p h o t o s e n s i t i v e   composi t ion  which  becomes  s t icky  upon  exposure  to  

l i g h t ,   and  the  pa t te rn   of  p a r t i c l e s   of  the  substance   is  provided  on 

the  p h o t o s e n s i t i v e   composi t ion   layer  by  exposing  the  layer  to  l i g h t  



in  accordance  with  the  p a t t e r n   so  as  to  make  the  exposed  p o r t i o n s  

of  the  layer   s t i c k y ,   then  c o n t a c t i n g   the  exposed  layer  w i t h  

p a r t i c l e s   of  the  substance  and  removing  the  n o n - a d h e r i n g  

p a r t i c l e s .   Such  a  method  may  be  used  to  manufacture  a  d i s p l a y  

screen  of  a  colour  d i sp lay   p i c t u r e   tube,  in  which  method  p a t t e r n s  

of  r e s p e c t i v e   phosphor  elements  are  provided  on  the  p h o t o s e n s i t i v e  

compos i t ion   layer   by  s u c c e s s i v e l y   making  r e s p e c t i v e   p a t t e r n s   of  t h e  

p h o t o s e n s i t i v e   composi t ion  layer   s t i cky   as  a  r e su l t   of  exposure  t o  

l i g h t ,   c o n t a c t i n g   the  exposed  p h o t o s e n s i t i v e   composi t ion  layer   w i t h  

p a r t i c l e s   of  a  r e s p e c t i v e   phosphor,   and removing  the  n o n - a d h e r i n g  

p a r t i c l e s   of  the  r e s p e c t i v e   phosphor.   When  making  a  d i sp lay   s c r e e n  

having  a  black  matrix  film  p a t t e r n   c o n s i s t i n g   of  p a r t i c l e s   of  a 

l i g h t - a b s o r b i n g   m a t e r i a l ,   po r t ions   of  the  p h o t o s e n s i t i v e  

composi t ion   layer   co r responding   to  the  matrix  pa t t e rn   are  made 

s t i cky   as  a  r e s u l t   of  exposure  to  l i g h t ,   the  layer  is  c o n t a c t e d  

with  p a r t i c l e s   of  the  l i g h t - a b s o r b i n g   subs tance ,   and  t h e  

non-adher ing   p a r t i c l e s   of  the  l i g h t - a b s o r b i n g   substance   a r e  

removed.  The  d isp lay   screen  may  be,  for  example,  a  f a c e - p l a t e .  

The  phosphor  elements  may,  for  example,  be  in  the  form  of  dots  or  

s t r i p e s .  

It  is  advantageous  in  the  manufacture  o f  d i s p l a y   screens   by  a 

method  accord ing   to  the  i nven t ion   for  the  i r r a d i a t e d   p h o t o s e n s i t i v e  

composi t ion   to  be  removed  from  the  d i sp lay   screen  sur face   by 

passing  the  d i sp lay   screen  over  a  bath  of  the  bo i l ing   so lvent   and 

i n c r e a s i n g   the  rate  of  condensa t ion   of  the  solvent   on  the  d i s p l a y  

screen  sur face   by  reducing  the  height   of  the  d isp lay   screen  above 

the  sur face   of  the  l iqu id   so lvent   as  the  d isplay  screen  t r a v e r s e s  

the  said  b a t h .  

It  was  found  that  the  p h o t o s e n s i t i v e   composit ion  could  be 

removed  from  the  d i sp lay   screen  by  this   method  in  app rox ima te ly   10 

minutes .   Fur thermore ,   it  was  observed  that  p i c t u r e s   produced  on 

the  d i sp l ay   screen  of  a  p i c t u r e   tube  made  by  a  method  according  t o  

the  i nven t ion   were  b r i g h t e r   when  judged  by  the  naked  eye  than  

p i c t u r e s   d i sp lay   on  the  d i sp l ay   screen  of  a  s i m i l a r   p i c t u r e   tube  

but  in  which  the  r e s idua l   p h o t o s e n s i t i v e   composit ion  had  been 

removed  by  baking  at  450°C  for  3k  h o u r s .  



An  embodiment  of  the  invent ion   wil l   be  desc r ibed   w i t h  

re ference   to  the  diagrammatic   drawings  in  which:  

Figures  1  to  5  show  steps  in  the  manufacture  of  a  d i s p l a y  

screen  of  a  colour  p i c t u r e   d i sp lay   tube  by  a  method  according  t o  

the  inven t ion ,   and 

Figure  6  is  a  s i d e - e l e v a t i o n   of  one  arrangement   for  removing 

the  p h o t o s e n s i t i v e   composi t ion  from  a  d isp lay   screen  during  the  

manufacture  of  a  colour  p i c t u r e   d i sp lay   tube by  a  method  a c c o r d i n g  

to  the  i n v e n t i o n .  

Refer r ing   to  Figure  1,  a  2  pm  thick  p h o t o s e n s i t i v e   layer  1  was 

formed  on  a  colour  p i c t u r e   d isplay   tube  f l a t   f a c e - p l a t e   2  (which 

was  35  cm  square)   by  spraying  the  f a c e - p l a t e   2  with  a  so lu t ion   of  a 

p h o t o s e n s i t i v e   composi t ion   which  becomes  s t i cky   upon  exposure  t o  

u l t r a v i o l e t   l i g h t ,   and  a l lowing  the  layer  1  to  dry  in  a i r .   The 

p h o t o s e n s i t i v e   composi t ion   layer  1  was  exposed  through  a  mask  3  t o  

365  nm  l ight   from  a  125  watt  HPR  lamp  4  for  1½  minutes  so  as  t o  

make  exposed  areas  5  (Fig.  2)  s t i cky   at  areas  where  a  f i r s t   b l a c k  

matrix  film  p a t t e r n   c o n s i s t i n g   of  p a r t i c l e s   of  cobal t   oxide  was  t o  

be  disposed  on  the  f a c e - p l a t e   2.  The  layer  1  was  then  dusted  w i t h  

cobalt  oxide  p a r t i c l e s   and  the  non-adher ing  p a r t i c l e s   (both  t h o s e  

disposed  on  the  n o n - s t i c k y   areas  of  the  layer  1  and  those  r e s t i n g  

on  cobalt   oxide  p a r t i c l e s   adhering  to  the  s t i cky   areas  of  the  l a y e r  

1)  were  removed  by  blowing  with  an  air   je t ,   leaving  a  black  m a t r i x  

film  pa t t e rn   6.  The  p h o t o s e n s i t i v e   composi t ion  layer   1  was  t hen  

exposed  to  l i gh t   from  the  lamp  4  for  lk  minutes  so  as  to  make 

exposed  areas  7  (Figure  3)  s t icky   where  elements  of  a  

g reen- luminesc ing   phosphor  were  to  be  d i sposed .   The  p h o t o s e n s i t i v e  

composition  layer   1  was  dusted  with  p a r t i c l e s   of  t h e  

g reen- luminesc ing   phosphor  and  the  non-adher ing   phosphor  p a r t i c l e s  

were  removed  by  blowing  with  an  air  j e t ,   leaving  g r e e n - l u m i n e s c i n g  

elements  8.  A  s i m i l a r   process  was  used  to  form  a  p a t t e r n   of 

b lue - luminesc ing   elements  9  (Figure  4)  on  the  layer   1  and  t h e  

process  was  repea ted   to  form  a  pa t t e rn   of  r e d - l u m i n e s c i n g  

elements  10  (Figure   5)  on  the  layer  1.  The  q u a n t i t y   of  phosphor  

present   on  this   d i sp lay   screen  was  approximate ly   2  mg  per  sq .cm.  



The  exposure  used  did  not  make  the  layer  1  s t i cky   through  its  whole 

t h i c k n e s s .  

Refe r r ing   to  F igure   6,  a  glass  cy l i nde r   11  was  placed  in  a 

beaker  12  con t a in ing   methyl  e thyl   ketone  13  which  was  a  solvent   f o r  

both  the  p h o t o s e n s i t i v e   composit ion  m a t e r i a l   which  had  reacted  due 

to  exposure  to  l i gh t   and  the  unreacted  m a t e r i a l ,   but  in  which  t h e  

cobal t   oxide  and  each  of  the  phosphors  were  i n s o l u b l e .   The  c y l i n d e r  

11  was  provided  at  the  lower  end  with  two  c u t - o u t s   14  (only  one  o f  

which  is  shown),  the  h o r i z o n t a l   boundar ies   of  which  were  above  t he  

level   of  the  l i qu id   13  in  the  beaker  12  so  as  to  avoid  bumping  o f  

the  l i qu id   13  when  it  bo i led ,   and  at  the  upper  end  with  t h r e e  

f i n g e r s   15  (only  two  of  which  are  shown)  which  supported  a 

f a c e - p l a t e   16  which  had  been  provided  with  a  d i sp l ay   s c r e e n  

s t r u c t u r e   17  by  the  method  descr ibed  above  with  r e f e rence   t o  

Figures   1  to  5.  The  cy l inde r   11  also  served  to  e s t a b l i s h   a 

c o n c e n t r a t i o n   g r ad i en t   of  methyl  e thyl   ketone  vapour  between  t h e  

su r face   of  the  l i qu id   methyl  e thyl   ketone  13  and  the  d isplay   s c r e e n  
s t r u c t u r e   17.  The  beaker  12  was  heated  by  means  of  an  e l e c t r i c  

h o t - p l a t e   18  which  was  t i l t e d   s l i g h t l y   so  that   the  major  s u r f a c e s  

of  the  f a c e - p l a t e   16  were  inc l ined   to  the  h o r i z o n t a l   with  t h e  

consequence  that  drops  of  l iqu id   formed  from  the  methyl  e t h y l  

ketone  condensing  on  the  d i sp lay   screen  s t r u c t u r e   17  flowed  ove r  

the  surface   of  the  s t r u c t u r e   17  before  f a l l i n g   off  the  f a c e - p l a t e  

16  into  the  l iqu id   methyl  e thyl   ketone  13.  After   the  f a c e - p l a t e   16 

had  been  placed  on  the  f ingers   15,  the  energy  input  suppl ied  to  t h e  

h o t - p l a t e   18  was  ad jus t ed   so  that  the  t empera tu re   of  t h e  

methyl  ethyl   ketone  vapour  in  contact   with  the  d i sp l ay   s c r e e n  

s t r u c t u r e   was  30°C.  This  r e su l t ed   in  methyl  e thyl   k e t o n e  

condensing  at  a  low  ra te   and  forming  l i qu id   d r o p l e t s   on  the  d i s p l a y  

screen  s t r u c t u r e ,   which  d rop le t s   coalesced  to  form  drops  which  r a n  

over  the  f a c e - p l a t e   16  surface   and  f e l l   into  the  methyl  e t h y l  

ketone  l i qu id   13.  After   condensa t ion   at  th is   low  rate   for  2 

minutes ,   the  heat  i n p u t  t o   the  h o t - p l a t e   18  was  then  increased  so  

that  in  the  course  of  3  minutes  the  t empera tu re   of  t h e  

methyl  e thyl   ketone  vapour  in  contac t   with  the  d i sp lay   s c r e e n  



s t r u c t u r e   rose  to  50°C.  I n i t i a l l y   the  l i qu id   f a l l i n g   off  the  f a c e -  

p la te   was  d i s co lou red   due  to  the  m a t e r i a l   of  the  layer   1  c o n t a i n e d  

t h e r e i n .   After   condensa t ion   of  vapour  had  cont inued  for  l i q u i d   f a l l i n g  

off  the  f a c e - p l a t e   16  was  c o l o u r l e s s ,   i n d i c a t i n g   tha t   e s s e n t i a l l y   a l l  

the  p h o t o s e n s i t i v e   film  m a t e r i a l s   had  been  removed  from  the  d i s p l a y  

screen  s t r u c t u r e ,   and  condensa t ion   of  vapour  was  cont inued  for  a  f u r t h e r  

minute.  The  energy  input  to  the  h o t - p l a t e   18  was  reduced  and  the  f a c e -  

p la te   16  was  l i f t e d   out  o f  t h e   beaker  12.  The  b l a c k . a a t r i x   fi lm  p a t t e r n  

and  the  phosphor  elements  8,  9  and  10  remained  in  p o s i t i o n s   on  the  f a c e -  

p la te   16,  (Figure  5)  but  were  only  r e l a t i v e l y   loose ly   held  on  the  f a c e -  

p la te   16.  The  black  matrix  film  p a t t e r n   and  the  p a t t e r n s   of  phosphor  

elements  were  bonded  to  the  f a c e - p l a t e   16  by  c a r e f u l l y   applying  a  

s o l u t i o n   of  s i l i c a   sol  in  e thyl   a l coho l   ( approx imate ly   1  to  2%  by 

volume)  over  the  d i sp lay   screen  su r f ace   u n t i l   the  p a t t e r n s   were  

comple te ly   wetted,   al lowing  the  sc reen   to  dry  in  a i r ,   then  hea t ing   t h e  

screen  to  120°C.  Further   f ix ing   can  then  be  provided  in  a  c o n v e n t i o n a l  

way  using  potassium  m e t a s i l i c a t e   by  spraying  an  aqueous  s o l u t i o n   o f  

potass ium  m e t a s i l i c a t e   on  to  the  d i s p l a y   screen  su r f ace ,   a l lowing  t h e  

s o l u t i o n   to  dry  and  then  baking  the  d i sp l ay   screen  around  150°C.  The 

d i sp l ay   screen   was  then  completed  by  l acquer ing   and  a l u m i n i s i n g .  

The  d i sp lay   screen  was  then  b u i l t   into  a  colour  p i c t u r e  

d i sp l ay   tube  with  a  cone  p o r t i o n ,   e l e c t r o n   gun  system  and  o ther   c i r c u i t  

componen t s .  

The  method  d e s c r i b e d   above  with  r e f e r e n c e   to  Figures   1 

to  6  was  a lso   used  to  make  d i sp l ay   screens   of  conven t iona l   35  cm  (14 

inch)  co lour   p i c tu re   d i sp lay   tubes  having  curved  f a c e - p l a t e s .   S i n c e  

these  f a c e - p l a t e s   were  curved,  t he re   was  no  need  to  t i l t   the  h o t p l a t e   i n  

order  for  the  condensate  to  run  over  the  d i sp lay   screen  su r face   b e f o r e  

f a l l i n g   off  into  the  b e a k e r .  



1.  A  method  of  manufac tur ing   an  adherent  p a t t e r n   o f  

p a r t i c l e s   of  a  substance  on  a  s u b s t r a t e ,   the  method  compris ing  the  

s teps  of  p rov id ing   a  layer  of  a  r a d i a t i o n - s e n s i t i v e   c o m p o s i t i o n  

on  the  s u b s t r a t e ,   imagewise  i r r a d i a t i n g   the  r a d i a t i o n - s e n s i t i v e  

compos i t ion   l ayer ,   providing  a  p a t t e r n   of  p a r t i c l e s   of  t h e  

subs tance   on  the  i r r a d i a t e d   r a d i a t i o n - s e n s i t i v e   c o m p o s i t i o n  

l aye r ,   removing  the  i r r a d i a t e d   r a d i a t i o n - s e n s i t i v e   c o m p o s i t i o n  

layer   from  t h e  s u b s t r a t e   while  leaving  the  p a t t e r n   of  the  p a r t i c l e s  

of  the  subs tance   on  the  s u b s t r a t e   by  condensing  vapour  of  an 

o rgan ic   so lvent   on  the  pa t t e rn   of  p a r t i c l e s   of  the  subs tance   and 

the  i r r a d i a t e d   r a d i a t i o n - s e n s i t i v e   composit ion  l aye r ,   in  which 

so lven t   both  the  r a d i a t i o n - s e n s i t i v e   composit ion  which  has  r e a c t e d  

as  a  r e s u l t   of  i r r a d i a t i o n   and  the  unreacted  r a d i a t i o n - s e n s i t i v e  

compos i t ion   are  soluble   and  the  substance  i s  i n s o l u b l e ,   c o n t i n u i n g  

condensa t i on   of  the  solvent   vapour  u n t i l   pure  so lven t   f a l l s   off  t he  

s u b s t r a t e ,   the  s u b s t r a t e   being  disposed  during  condensa t i on   of  the 

vapour  so  that   the  condensate  f a l l s   off  the  s u b s t r a t e ,   and  t hen  

f ix ing   the  p a t t e r n   of  the  p a r t i c l e s   to  the  s u b s t r a t e .  

2.  A  method  as  claimed  in  Claim  1,  wherein  the  vapour  of  t he  

organic   so lven t   is  i n i t i a l l y   suppl ied   to  t h e  i r r a d i a t e d   r a d i a t i o n  

s e n s i t i v e   composi t ion  layer   and  the  pa t t e rn   of  p a r t i c l e s   of  t he  

subs tance   at  a  f i r s t   r a te ,   and  the  rate  of  supply  of  the  vapour  of  

the  so lven t   is  subsequent ly   i n c r e a s e d .  

3.  A  method  as  claimed  in  Claim  1  or  Claim  2,  wherein  t he  

p a t t e r n   of  the  p a r t i c l e s   of  the  substance  is  fixed  to  the  s u b s t r a t e  

by  means  of  an  inorganic   b i n d e r .  

4.  A  method  as  claimed  in  any  preceding  Claim,  wherein  t h e  

s u b s t r a t e   is  a  s u b s t a n t i a l l y   f l a t   s u b s t r a t e   which  is  i n c l i n e d   t o  

the  h o r i z o n t a l   during  the  removal  of  the  i r r a d i a t e d  

r a d i a t i o n - s e n s i t i v e   composi t ion  layer   from  the  s u b s t r a t e .  

5.  A  method  as  claimed  in  any  preceding  Claim,  wherein  t he  

r a d i a t i o n - s e n s i t i v e   composi t ion  is  a  p h o t o s e n s i t i v e   c o m p o s i t i o n  

which  becomes  s t icky   upon  exposure  to  l i gh t ,   and  the  p a t t e r n   of 

p a r t i c l e s   of  the  substance  is  provided  on  the  p h o t o s e n s i t i v e  



composi t ion   layer   by  exposing  the  layer   to  l igh t   in  accordance  w i t h  

the  p a t t e r n   so  as  to  make  the  exposed  p o r t i o n s   of  the  layer  s t i c k y ,  

then  con tac t ing   the  layer   with  p a r t i c l e s   of  the  substance,   and 

removing  the  non-adher ing   p a r t i c l e s .  

6.  A  method  as  claimed  in  Claim  5  for  manufactur ing  a  d i s p l a y  

screen  of  a  colour  d i sp l ay   p i c tu re   tube,   wherein  pa t t e rns   o f  

r e s p e c t i v e   phosphor  elements  are  provided  on  the  p h o t o s e n s i t i v e  

composi t ion  layer   by  s u c c e s s i v e l y   making  r e s p e c t i v e   pa t t e rns   of  t h e  

p h o t o s e n s i t i v e   composi t ion  layer  s t i c k y   as  a  r e su l t   of  exposure  t o  

l i g h t ,   c o n t a c t i n g   the  exposed  p h o t o s e n s i t i v e   composit ion  layer  w i t h  

p a r t i c l e s   of  a  r e s p e c t i v e   phosphor,   and  removing  the  n o n - a d h e r i n g  

p a r t i c l e s   of  the  r e s p e c t i v e   p h o s p h o r .  

7.  A  method  as  claimed  in  Claim  6,  wherein  a  black  m a t r i x  

film  p a t t e r n   of  p a r t i c l e s   of  a  l i g h t - a b s o r b i n g   substance  i s  

provided  on  the  p h o t o s e n s i t i v e   compos i t ion   layer  by  making  p o r t i o n s  

of  the  layer  co r responding   to  the  matr ix   p a t t e r n   s t icky  as  a  r e s u l t  

of  exposure  to  l i g h t ,   c o n t a c t i n g   the  exposed  layer   with  p a r t i c l e s  

of  the  l i g h t - a b s o r b i n g   subs tance ,   and  removing  the  n o n - a d h e r i n g  

p a r t i c l e s   of  the  l i g h t - a b s o r b i n g   s u b s t a n c e .  

8.  A  method  as  claimed  in  Claim  6  or  Claim  7,  wherein  t h e  

s u b s t r a t e   is  a  p i c t u r e   tube  f a c e - p l a t e .  

9.  A  method  as  claimed  in  Claim  9  wherein  the  f a c e - p l a t e  

comprises  thermal ly   toughened  g l a s s .  

10.  A  colour  d i sp lay   p i c tu re   tube  having  a  d isplay  s c r e e n  

manufactured  by  a  method  as  claimed  in  any  of  Claims  6  to  10.  
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