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@  Stimulable  phosphor  sheet,  and  method  and  device  of  conveying  the  same. 

  A  stimulable  phosphor  sheet  comprising  a  support,  a 
phosphor  layer  containing  a  stimulable  phosphor  and  a  binder, 
and  a  protective  film  superposed  in  this  order,  which  is  charac- 
terized  in  that  at  least  both  sides  of  the  phosphor  layer  along 
the  direction  to  be  conveyed  are  retracted  from  the  corre- 
sponding  side  edges  of  the  support,  and  both  of  said  side 
edges  of  the  phosphor  layer  and  support  are  protected  by  a 
polymer  coating  layer,  a  polymer  film,  or  a  solid  material.  A 
method  of  conveying  a  stimulable  phosphor  sheet  comprising 
applying  a  driving  force  to  a  surface  of  the  stimulable  phosphor 
sheet  by  means  of  a  driving  member,  keeping  both  sides  of 
said  phosphor  sheet  by  means  of  a  guiding  member  to  move 
the  stimulable  phosphor  sheet  in  a  given  direction  is  disclosed. 



BACKGROUND  OF  THE  INVENTION 

F i e l d   of  t he   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  s t i m u l a b l e   p h o s -  

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

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

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

s h e e t .  

D e s c r i p t i o n   of  P r i o r   A r t s  

For   o b t a i n i n g   a  r a d i a t i o n   i m a g e ,   t h e r e   has   b e e n   c o n -  

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

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

s a l t   m a t e r i a l   l a y e r   and  an  i n t e n s i f y i n g   s c r e e n .  

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

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

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

d e s c r i b e d ,   f o r   i n s t a n c e ,   in   U . S .   P a t e n t   No.  4 , 2 3 9 , 9 6 8 ,  

h a s   b e e n   d e v e l o p e d   and   p a i d   much  a t t e n t i o n .   The  m e t h o d  

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

a  r a d i a t i o n   h a v i n g   p a s s e d   t h r o u g h   an  o b j e c t   or   h a v i n g  

r a d i a t e d   f r o m   an  o b j e c t ;   s e q u e n t i a l l y   e x c i t i n g   ( o r   s c a n -  

n i n g )   t he   p h o s p h o r   w i t h   an  e l e c t r o m a g n e t i c   wave  s u c h   a s  

v i s i b l e   l i g h t   or   i n f r a r e d   r a y s   ( s t i m u l a t i n g   r a y s )   t o  

r e l e a s e   t he   r a d i a t i o n   e n e r g y   s t o r e d   in   t he   p h o s p h o r   a s  

l i g h t   e m i s s i o n   ( s t i m u l a t e d   e m i s s i o n ) ;   p h o t o e l e c t r i c a l l y  

d e t e c t i n g   t he   e m i t t e d   l i g h t   to  o b t a i n   e l e c t r i c   s i g n a l s ;  

and  r e p r o d u c i n g   t he   r a d i a t i o n   image   of  t he   o b j e c t   as  a  

v i s i b l e   i m a g e ,   n u m e r a l s ,   s y m b o l s ,   e t c .   f r o m   t he   e l e c t r i c  



s i g n a l s .  

In  t h e   r a d i a t i o n   i m a g e   r e c o r d i n g   and  r e p r o d u c i n g  

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

a m o u n t   o f   i n f o r m a t i o n   by  a p p l y i n g   a  r a d i a t i o n   to  t he   o b -  

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

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

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

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

In  p e r f o r m i n g   t he   r a d i a t i o n   i m a g e   r e c o r d i n g   a n d  

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

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

r e f e r r e d   to   as  a  r a d i a t i o n   i m a g e   s t o r a g e   p a n e l ,   and  g e n e -  

r a l l y   in   t h e   f o r m   of   a  s h e e t   of   r e c t a n g l e ,   s q u a r e ,   e t c . )  

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

t h e r e o n .   The  p h o s p h o r   l a y e r   c o m p r i s e s   a  s t i m u l a b l e   p h o s -  

p h o r   and   a  b i n d e r .   F u r t h e r ,   a  p r o t e c t i v e   f i l m   made  of   a  

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

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

c a l   and   c h e m i c a l   d e t e r i o r a t i o n .  

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

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

i n f o r m a t i o n   t e m p o r a r i l y   to  p r o v i d e   t he   i m a g e   or   t h e   l i k e  

on  an  i n d e p e n d e n t l y   p r e p a r e d   f i n a l   r e c o r d i n g   med ium  a s  

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

s h e e t   can   be  r e p e a t e d l y   u s e d   and  s u c h   r e p e a t e d   use   b r i n g s  

a b o u t   e c o n o m i c a l   a d v a n t a g e .  

The  r e p e a t e d   u s e   of   t h e   s t i m u l a b l e   p h o s p h o r   s h e e t   i s  

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

a  r a d i a t i o n  i m a g e   i n f o r m a t i o n   r e c o r d i n g   and  r e a d i n g   d e -  

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

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

c a r r y i g   c a r   to   c o n d u c t   mass   r a d i o g r a p h i c   e x a m i n a t i o n   i n  

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

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

t r a v e l i n g   s t a t i o n ,   and  t h e r e   i s   a  l i m i t a t i o n   on  t he   n u m -  

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



r a d i o g r a p h i c   a p p a r a t u s - c a r r y i n g   c a r .   A c c o r d i n g l y ,   i t   i s  

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

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

t h a t   t h e   s t i m u l a b l e   p h o s p h o r   s h e e t s   a r e   r e p e a t e d l y   u s e d ;  

r a d i a t i o n   i m a g e   i n f o r m a t i o n   of   an  o b j e c t   i s   r e c o r d e d   o n  

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

i m a g e   i n f o r m a t i o n   as  a  s i g n a l ;   and  t he   o b t a i n e d   s i g n a l   i s  

t r a n s f e r r e d   to  a  r e c o r d i n g   med ium  h a v i n g   a  g r e a t   r e c o r d -  

i ng   c a p a c i t y   s u c h   as  a  m a g n e t i c   t a p e   so  as  to  r e p e a t e d l y  

use   t h e   s t i m u l a b l e   p h o s p h o r   s h e e t   in  c y c l e .   T h i s   m e a n s  

t h a t   r a d i a t i o n   i m a g e s   of   a  n u m b e r   of   o b j e c t s   can   be  o b -  

t a i n e d   by  t he   u se   of  a  s m a l l   n u m b e r   of  s t i m u l a b l e   p h o s -  

p h o r   s h e e t s .   F u r t h e r ,   t h e   c o m b i n a t i o n   of   t he   r e p e a t e d  

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

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

in   t h e   mass   r a d i o g r a p h i c   e x a m i n a t i o n s .   T h i s   c o m b i n a t i o n  

i s   of   g r e a t   v a l u e   in   p r a c t i c a l   u s e .  

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

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

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

ou t   and   a i m e d   image   i n f o r m a t i o n   i s   o b t a i n e d ,   t h e   r e m a i n -  

i ng   e n e r g y   in   t he   s h e e t   i s   r e l e a s e d   and  e r a s e d   in   a  m a n -  

n e r   as  d i s c l o s e d ,   f o r   i n s t a n c e ,   in   J a p a n e s e   P a t e n t   P r o v i -  

s i o n a l   P u b l i c a t i o n s   No.  5 6 ( 1 9 8 1 ) - 1 1 3 9 2   and  5 6 ( 1 9 8 1 ) -  

1 2 5 9 9 .   By  e m p l o y i n g   s u c h   m a n n e r ,   t h e   s t i m u l a b l e   p h o s p h o r  

s h e e t   can   be  e f f i c i e n t l y   and  r e p e a t e d l y   u s e d   in   c y c l e .  

T h u s ,   t h e   r a d i a t i o n   image   i n f o r m a t i o n   r e c o r d i n g   a n d  

r e a d i n g   d e v i c e ,   in   one  a s p e c t ,   i s   d e s i r a b l y   m o u n t e d   on  a  

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

i n g   c a r   in   t h e   fo rm  of  a  u n i t e d   b u i l t - i n   d e v i c e   w h i c h  

c o m p r i s e s   an  image   r e c o r d i n g   m e a n s   f o r   e x p o s i n g   a  s t i m u -  

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

an  o b j e c t   so  as  to  r e c o r d   and   s t o r e   a  r a d i a t i o n   image   i n  

t he   s t i m u l a b l e   p h o s p h o r   s h e e t ,   a  r e a d - o u t   means   f o r   r e a d -  

i n g   o u t   t he   r a d i a t i o n   i m a g e   s t o r e d   in  t he   s t i m u l a b l e  

p h o s p h o r   s h e e t ,   an  e r a s u r e   means   f o r   r e l e a s i n g   and  e r a s -  



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

s h e e t   f o r   t h e   n e x t   u se   of   t he   s t i m u l a b l e   p h o s p h o r   s h e e t ,  

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

s h e e t   in   c y c l e   to   e a c h   o f   t h e   a b o v e - m e n t i o n e d   m e a n s .   T h e  

r a d i a t i o n   i m a g e   i n f o r m a t i o n   r e c o r d i n g   and  r e a d i n g   d e v i c e  

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

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

s u c h   as  a  r a d i o g r a p h i c   a p p a r a t u s - c a r r y i n g   c a r   b u t   a l s o   i n  

s e t t i n g   in   h o s p i t a l s ,   so  t h a t   t h e   a b o v e   d e v i c e   i s   c o n v e -  

n i e n t   in   p r a c t i c a l   u s e .  

The  r a d i a t i o n   i m a g e   i n f o r m a t i o n   r e c o r d i n g   and   r e a d -  

i n g   d e v i c e   u t i l i z i n g   t he   a b o v e - m e n t i o n e d   s y s t e m   of   r e -  

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

s h e e t   i s   d i s c l o s e d   in   J a p a n e s e   P a t e n t   A p p l i c a t i o n   N o .  

5 8 ( 1 9 8 3 ) - 6 6 7 3 0   f i l e d   in   t h e   p r e s e n t   a p p l i c a n t   ( a s s i g n e e ) .  

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

a l l y   c o n v e y e d   v e r t i c a l l y   or   a l m o s t   v e r t i c a l l y   f o r   t h e  

p u r p o s e   o f   m a k i n g   t he   d e v i c e   c o m p a c t .  
I f   a  s t i m u l a b l e   p h o s p h o r   s h e e t   has   p h y s i c a l   d e t e r i o -  

r a t i o n   s u c h   as  a  s c r a t c h   on  a  s u r f a c e   t h e r e o f   (a  p h o s p h o r  

l a y e r - s i d e   s u r f a c e   of   t he   s h e e t ) ,   t he   q u a l i t y   of   image   o r  

t h e   a c c u r a c y   of   i m a g e   i n f o r m a t i o n   p r o v i d e d   by  the   p h o s -  

p h o r   s h e e t   t e n d s   to  d e c r e a s e   m a r k e d l y .   For   t h i s   r e a s o n ,  
i t   i s   n e c e s s a r y   to  s e l e c t   t he   means   f o r   c o n v e y i n g   a  s t i -  

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

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

d a m a g e d .   From  t h i s   v i e w p o i n t ,   as  a  means   f o r   c o n v e y i n g   a  

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

s h e e t - m a t e r i a l   i s   g e n e r a l l y   e m p l o y e d .   H o w e v e r ,   w h i l e   t h e  

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

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

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

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

c a l   or   a l m o s t   v e r t i c a l   d i r e c t i o n .   More  in   d e t a i l ,   in   t h e  

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

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



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

m a n n e r   t h a t   t he   b e l t   c o n v e y o r s   a r e   in   f a c e   to  f a c e   c o n -  

t a c t   w i t h   e a c h   o t h e r   so  as  to  c o n v e y   t he   s t i m u l a b l e   p h o s -  

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

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

v e y o r s .   H o w e v e r ,   s a i d   c o n v e y i n g   d e v i c e   i s   c o m p l i c a t e d   i n  

s t r u c t u r e ,   and  i t   i s   d i f f i c u l t   to  make  t he   d e v i c e   c o m -  

p a c t .   F u r t h e r ,   t h e r e   a r e   o t h e r   p r o b l e m s   s u c h   t h a t   t h e  

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

s c r a t c h e s   when  t h e   r a t e   of  one  b e l t   c o n v e y o r   i s   made  d i f -  

f e r e n t   f rom  t h a t   of  t h e   o t h e r ,   e v e n   i f   t h e   d i f f e r e n c e  

t h e r e b e t w e e n   i s   v e r y   s m a l l .  

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  m e t h o d   s u i t a b l e   f o r  

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

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

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

r e q u i r e d   in   t h e   r a d i a t i o n   i m a g e   i n f o r m a t i o n   r e c o r d i n g   a n d  

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

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

e m p l o y e d   f o r   t he   m e t h o d .  

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

s t i m i l a b l e   p h o s p h o r   s h e e t   p r e f e r a b l y   e m p l o y a b l e   in   t h e  

c o n v e y i n g   m e t h o d .  

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

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

f o r c e   to  a  s u r f a c e   of  t he   s t i m u l a b l e   p h o s p h o r   s h e e t   b y  

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

p h o s p h o r   s h e e t   by  means   of  a  g u i d i n g   member   to  move  t h e  

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

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

p h o s p h o r   s h e e t   i s   e f f e c t i v e l y   p e r f o r m e d   by  u t i l i z i n g   a  
d e v i c e   c o m p r i s i n g   a  g u i d i n g   member   f o r   k e e p i n g   b o t h   s i d e s  

of  s a i d   s t i m u l a b l e   p h o s p h o r   s h e e t   and  two  or   more  d r i v i n g  



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

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

t h e   d i s t a n c e   b e t w e e n   two  d r i v i n g   m e m b e r s   a d j o i n i n g   e a c h  

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

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

t h e   c o n v e y i n g   d i r e c t i o n .  

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

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

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

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

i z e d   in   t h a t   a t   l e a s t   b o t h   s i d e s   of   t h e   p h o s p h o r   l a y e r  

a l o n g   t h e   d i r e c t i o n   to  be  c o n v e y e d   a r e   r e t r a c t e d   f rom  t h e  

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

s i d e s   of   t h e   p h o s p h o r   l a y e r   and  s u p p o r t   a r e   p r o t e c t e d   b y  

a  p o l y m e r   c o a t i n g   l a y e r   or   a  p o l y m e r   f i l m .  

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

p r i s e s ,   in   a n o t h e r   a s p e c t ,   c o m p r i s e s   a  s u p p o r t ,   a  p h o s -  

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

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

c h a r a c t e r i z e d   in   t h a t   a t   l e a s t   b o t h   s i d e s   of   t he   p h o s p h o r  

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

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

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

p r o t e c t e d   by  a  s o l i d   m a t e r i a l   f i x e d l y   p l a c e d   in   t he   a r e a  

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

The  s t i m u l a b l e   p h o s p h o r   s h e e t   of   t he   i n v e n t i o n ,   in   a  

f u r t h e r   a s p e c t ,   c o m p r i s e s   a  s u b s t r a t e ,   a  s u p p o r t ,   a  p h o s -  

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

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

c h a r a c t e r i z e d   in   t h a t   a t   l e a s t   b o t h   s i d e s   of   t he   p h o s p h o r  

l a y e r   and   s u p p o r t   a l o n g   t h e   d i r e c t i o n   to  be  c o n v e y e d   a r e  

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

s t r a t e ,   and   b o t h   of   s a i d   s i d e s   of   t h e   s h e e t   a r e   p r o t e c t e d  

by  a  p o l y m e r   c o a t i n g   l a y e r   or   a  p o l y m e r   f i l m .  

The  s t i m u l a b l e   p h o s p h o r   s h e e t   of   t h e   i n v e n t i o n ,   in   a  

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



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

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

w h i c h   i s   c h a r a c t e r i z e d   in   t h a t   a t   l e a s t   b o t h   s i d e s   of   t h e  

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

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

t he   s u b s t r a t e ,   and  b o t h   of   s a i d   r e t r a c t e d   s i d e s   of   t h e  

p h o s p h o r   l a y e r   and  s u p p o r t   a r e   p r o t e c t e d   by  a  s o l i d   m a t e -  

r i a l   f i x e d l y   p l a c e d   in   t he   a r e a   f o r m e d   by  t h e   r e t r a c t i o n  

of  t h e   s i d e   of   p h o s p h o r   l a y e r .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  s c h e m a t i c   v i e w   i l l u s t r a t i n g   t he   c o n s t i -  

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

F i g .   2  i s   a  s c h e m a t i c   v i e w   i l l u s t r a t i n g   t h e   c o n s t i -  

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

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

p r e s e n t   i n v e n t i o n .  

F i g .   3 - ( 1 )   i s   a  s c h e m a t i c   v i e w   i l l u s t r a t i n g   the   c o n -  

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

c o n v e y i n g   m e t h o d .   F i g .   3 - ( 2 )   i s   a  s i d e   v i e w   of  t h e  

d e v i c e   of   F i g .   3 - ( 1 )   s e e n   a l o n g   the   i n d i c a t e d   a r r o w   A .  

F i g s .   4a ,   4b  and   4c  a r e   s c h e m a t i c   v i e w s   i l l u s t r a t i n g  

t h e   c o n s t i t u t i o n s   of   e m b o d i m e n t s   of  t he   s t i m u l a b l e   p h o s -  

p h o r   s h e e t .  

F i g s .   5a  and   5b  a r e   s c h e m a t i c   v i e w s   i l l u s t r a t i n g   t h e  

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

F i g s .   6a  and   6b  a r e   s c h e m a t i c   v i e w s   i l l u s t r a t i n g   t h e  

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

F i g s .   7a  and  7b  a r e   s c h e m a t i c   v i e w s   i l l u s t r a t i n g   t h e  

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

F i g s .   8a,   8b  and   8 V a r e   s c h e m a t i c   v i e w s   i l l u s t r a t i n g  

the   c o n s t i t u t i o n s   of   e m b o d i m e n t s   of   t he   s t i m u l a b l e   p h o s -  



p h o r   s h e e t .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   more  i n  

d e t a i l   h e r e i n a f t e r   r e f e r r i n g   to  t h e   a c c o m p a n y i n g   d r a w -  

i n g s .  

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

l a b l e   p h o s p h o r   s h e e t   w h i c h   i s   an  o b j e c t   of   t he   c o n v e y a n c e  
in   t h e   p r e s e n t   i n v e n t i o n   i s   w e l l   k n o w n .   The  s t i m u l a b l e  

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

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

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

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

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

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

a f f e c t e d   by  p h y s i c a l   s h o c k s .  

F i g .   1  s c h e m a t i c a l l y   i l l u s t r a t e s   t he   c o n s t i t u t i o n   o f  

t h e   c o n v e n t i o n a l   s t i m u l a b l e   p h o s p h o r   s h e e t .  

In  F i g .   1,  t he   s t i m u l a b l e   p h o s p h o r   s h e e t   c o m p r i s e s   a  

s u p p o r t   11,  a  p h o s p h o r   l a y e r   12  and  a  p r o t e c t i v e   f i l m   1 3 .  

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

s u c h   as  f i l m s   of   c e l l u l o s e   a c e t a t e   and  p o l y e t h y l e n e   t e r e -  

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

p a p e r s ,   b a r y t a   p a p e r ,   and   r e s i n - c o a t e d   p a p e r s .   On  t h e  

s u r f a c e   o f   t h e   s u p p o r t   ( p h o s p h o r   l a y e r - s i d e   s u r f a c e   o f  

t h e   s u p p o r t )   may  be  p r o v i d e d   o t h e r   f u n c t i o n a l   l a y e r s   s u c h  

as  an  a d h e s i v e   l a y e r ,   a  l i g h t - r e f l e c t i n g   l a y e r   and  a  

l i g h t - a b s o r b i n g   l a y e r .  

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

p h o s p h o r   p a r t i c l e s   d i s p e r s e d   in   a  b i n d e r .   A  g r e a t   n u m b e r  

of   s t i m u l a b l e   p h o s p h o r s   a r e   k n o w n .   The  s t i m u l a b l e   p h o s -  

p h o r   e m p l o y e d   in   t h e   i n v e n t i o n   can   be  s e l e c t e d   f rom  t h e  

known   s t i m u l a b l e   p h o s p h o r s .   E x a m p l e s   of   t he   known  s t i m u -  

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

a l k a l i n e   e a r t h   m e t a l   f l u o r o h a l i d e   p h o s p h o r   ( M I I F X : E u 2 + ,  



6 i n   w h i c h   MII  i s   a t   l e a s t   one  a l k a l i n e   e a r t h   m e t a l  

s e l e c t e d   f r o m   t he   g r o u p   c o n s i s t i n g   of  Mg,  Ca  and  Ba;  a n d  

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

s i s t i n g   of   CR,  Br,   and  I ) ;   an  e u r o p i u m   and  s a m a r i u m  

a c t i v a t e d   s t r o n t i u m   s u l f i d e   p h o s p h o r   ( S r S : E u , S m ) ;   a n  

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

p h o s p h o r   ( L a 2 0 2 S : E u , S m ) ;   an  e u r o p i u m   a c t i v a t e d   b a r i u m  

a l u m i n a t e   p h o s p h o r   ( B a O - A l 2 O 3 : E u ) ;   an  e u r o p i u m   a c t i v a t e d  

a l k a l i n e   e a r t h   m e t a l   s i l i c a t e   p h o s p h o r   ( M 2 + O · S i O 2 : E u ,   i n  

w h i c h   M2+  i s   a t   l e a s t   one  a l k a l i n e   e a r t h   m e t a l   s e l e c t e d  

f r o m   t he   g r o u p   c o n s i s t i n g   of   Mg,  Ca  and  B a ) ;   a  c e r i u m  

a c t i v a t e d   r a r e   e a r t h   o x y h a l i d e   p h o s p h o r   ( L n O X : C e ,   i n  

w h i c h   Ln  i s   a t   l e a s t   one  r a r e   e a r t h   e l e m e n t   s e l e t e c t e d  

f r o m   the   g r o u p   c o n s i s t i n g   of   La,  Y,  Gd  and  Lu;  and  X  i s  

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

of  Cl ,   Br  and   I)   and  t h e   l i k e .  

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

the   s u r f a c e   of   t he   p h o s p h o r   l a y e r   to  p h y s i c a l l y   and  c h e -  

m i c a l l y   p r o t e c t   t he   p h o s p h o r   l a y e r .   E x a m p l e s   of  t h e  

m a t e r i a l   e m p l o y a b l e   f o r   t he   p r e p a r a t i o n   of   t he   t r a n s p a r -  

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

m e t h a c r y l a t e ,   p o l y e t h y l e n e   t e r e p h t h a l a t e   and   p o l y e t h y l -  

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

t h i c k n e s s   w i t h i n   t he   r a n g e   of   a p p r o x .   0 . 1  -   20  µm. 
The  s t i m u l a b l e   p h o s p h o r   s h e e t   can   be  c o l o r e d   w i t h   a n  

a p p r o p r i a t e   c o l o r a n t   as  d e s c r i b e d   in  U . S .   P a t e n t   N o .  

4 , 3 9 4 , 5 8 1   and   U .S .   P a t e n t   A p p l i c a t i o n   No.  3 2 6 , 6 4 2 .   F u r -  

t h e r ,   w h i t e   p o w d e r   may  be  d i s p e r s e d   in   t he   p h o s p h o r   l a y e r  

as  d e s c r i b e d   in   U . S .   P a t e n t   No.  4 , 3 5 0 , 8 9 3 .  

F i g s .   2  and  3  [ ( 1 )   and  ( 2 ) ]   a r e   s c h e m a t i c   v i e w s   o f  

t h e   c o n v e y i n g   d e v i c e   w h i c h   a r e   p r e f e r a b l y   e m p l o y e d   in   t h e  

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

to  t he   p r e s e n t   i n v e n t i o n .   The  m e t h o d   of   c o n v e y i n g   a  s t i -  

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

h e r e i n a f t e r ,   by  r e f e r r i n g   to  an  e m b o d i m e n t   e m p l o y i n g   t h e  

c o n v e y i n g   d e v i c e s   shown  in  F i g s .   2  and  3 .  



The  c o n v e y i n g   d e v i c e   p r e f e r a b l y   e m p l o y e d   in   t h e  

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

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

m e m b e r s   22  and   23  ( 2 2 a ,   2 3 a ,   22b ,   23b ,   . . . ) [ 3 2   and  3 3  

( 3 2 a ,   3 3 a ,   3 2 b ,   33b ,   . . . ) ]   f o r   k e e p i n g   b o t h   s i d e s   of   a  

s t i m u l a b l e   p h o s p h o r   s h e e t   2 1 [ 3 1 ] ,   and  two  or  more  d r i v i n g  

m e m b e r s   24  ( 2 4 a ,   24b ,   2 4 c ,   . . . ) [ 3 4   ( 3 4 a ,   34b ,   3 4 c ,   . . . ) ]  

a r r a n g e d   a l o n g   t he   c o n v e y i n g   d i r e c t i o n   ( d i r e c t i o n   a l o n g  

t h e   i n d i c a t e d   a r r o w )   f o r   p r o v i d i n g   a  d r i v i n g   f o r c e   o n  

b o t h   s u r f a c e s   of   t h e   s t i m u l a b l e   p h o s p h o r   s h e e t   2 1 [ 3 1 ] ,   i n  

w h i c h   t h e   d i s t a n c e   b e t w e e n   s a i d   two  d r i v i n g   m e m b e r s   w h i c h  

a d j o i n   e a c h   o t h e r   a l o n g   t h e   c o n v e y i n g   d i r e c t i o n   ( e . g . ,  

24b  and   2 4 c ) [ e . g . ,   34b  and   3 4 c ]   i s   s m a l l e r   t h a n   t h e  

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

c o n v e y i n g   d i r e c t i o n .  

The  g u i d i n g   m e m b e r s   of   t h e   d e v i c e   a c c o r d i n g   to  t h e  

i n v e n t i o n   k e e p   t h e   s t i m u l a b l e   p h o s p h o r   s h e e t   a t   t he   b o t h  

s i d e s   t h e r e o f .   The  g u i d i n g   m e m b e r s   p r e v e n t   t he   s h e e t  

f r o m   b e n d i n g   in   t h e   v e r t i c a l   d i r e c t i o n   a g a i n s t   t he   s u r -  

f a c e   p l a n e   o f   t h e   s h e e t   ( n a m e l y ,   f l e x u r e )   and  f rom  m o v i n g  

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

in   t h e   s e c t i o n .   A c c o r d i n g l y ,   t h e   g u i d i n g   member   i s   n o t  

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

to   k e e p   i t .   As  i s   e v i d e n t   f r o m   F i g s .   2  and  3,  b e t w e e n  

t h e   two  d r i v i n g   m e m b e r s   2 4 [ 3 4 ] ,   t he   s u r f a c e   of  t he   s h e e t  

on  w h i c h   t h e   r a d i a t i o n   i m a g e   i s   s t o r e d   and  r e c o r d e d   i s  

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

t h e   s t i m u l a b l e   p h o s p h o r   s h e e t   21  i s   k e p t   by  t he   g u i d i n g  

m e m b e r s   22  and   2 3 [ 3 2   and   33]  a t   b o t h   s i d e s   of   t he   s h e e t  

w h i c h   do  n o t   p a r t i c i p a t e   in   s t o r i n g   and  r e c o r d i n g   t h e  

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

i s   h a r d l y   d a m a g e d .   The  s h a p e   of   t h e   g u i d i n g   member   i s  

n o t   r e s t r i c t e d   to  one  as  shown  in  F i g s .   2  and   3,  and  a n y  

s h a p e   c an   be  o p t i o n a l l y   u s e d ,   as  f a r   as  t h e   g u i d i n g   mem-  

b e r   h a s   t h e   a b o v e - d e s c r i b e d   f u n c t i o n s .   F u r t h e r ,   t h e r e   i s  

no  s p e c i f i c   l i m i t a t i o n   on  t he   m a t e r i a l   of   t he   g u i d i n g  



m e m b e r .   The  g u i d i n g   member   i s   n o t   n e c e s s a r i l y   e m p l o y e d  

in  t h e   f o rm  of  i n d i v i d u a l l y   s e p a r a t e d   member   as  shown  i n  

F i g s .   2  and  3,  and  a  u n i t e d   g u i d i n g   m e m b e r ,   f o r   i n s t a n c e ,  

a  member   in   w h i c h   one  g u i d i n g   member   2 2 [ 3 2 ]   i s   c o m b i n e d  

w i t h   a n o t h e r   g u i d i n g   member   2 3 [ 3 3 ]   on  t h e   b a c k   s u r f a c e -  

s i d e   of  t he   s t i m u l a b l e   p h o s p h o r   s h e e t   2 1 [ 3 1 ]   ( s u p p o r t  

s i d e - s u r f a c e   of   t he   s h e e t )   in   F i g s .   2  and  3,  c an   be  e m -  

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

as  d e s c r i b e d   h e r e i n a f t e r .  

The  d r i v i n g   m e m b e r s   of  t h e   c o n v e y i n g   d e v i c e   of   t h e  

p r e s e n t   i n v e n t i o n   a p p l y   a  d r i v i n g   f o r c e   to  the   s u r f a c e ( s )  

of   t he   s t i m u l a b l e   p h o s p h o r   s h e e t ,   and  make  i t   p o s s i b l e   t o  

c o n v e y   ( i . e . ,   move)   t he   s t i m u l a b l e   p h o s p h o r   s h e e t   in   a  

g i v e n   d i r e c t i o n .   The  d r i v i n g   m e m b e r s   c o m p r i s e s   a t   l e a s t  

two  m e m b e r s ,   and  the   d i s t a n c e   (2)  b e t w e e n   t he   two  d r i v i n g  

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

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

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

Two  or   more  d r i v i n g   m e m b e r s   h a v i n g   the   a b o v e - d e s c r i b e d  

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

w i t h   l i t t l e   e r r o r .  

R e p r e s e n t a t i v e   e x a m p l e s   o f   t he   d r i v i n g   member   f o r  

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

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

p a i r   of  r o l l e r s   as  shown  in   F i g s .   2  and  3.  The  l e n g t h   o f  

t he   r o l l e r   i s   p r e f e r a b l y   as  a l m o s t   t he   same  as  w i d t h   o f  

the   s t i m u l a b l e   p h o s p h o r   s h e e t   ( l e n g t h   m e a s u r e d   in   t h e  

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

r e s t r i c t e d   to  t h e   a b o v e - m e n t i o n e d   l e n g t h .   The  r o l l e r   m a y  

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

b e r   may  n o t   c o n s i s t   of   a  p a i r   of  r o l l e r s ,   and  f o r   e x a m -  

p l e ,   a  d r i v i n g   member   c o m p r i s i n g   a  d r i v i n g   r o l l e r   and  a  

f i x e d   s u p p o r t i n g   member   w h i c h   i s   a s s o c i a t e d   w i t h   t h e  

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

t h a n   t he   a b o v e - m e n t i o n e d   r o l l e r s   can  be  e m p l o y e d   in   t h e  

i n v e n t i o n .  



The  s u r f a c e   of   t he   d r i v i n g   m e m b e r ,   e s p e c i a l l y   t h e  

s u r f a c e   t h e r e o f   w h i c h   a r e   to  be  in   c o n t a c t   w i t h   t he   s u r -  

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

f o r m e d   by  a  s o f t   and  e l a s t i c   m a t e r i a l   s u c h   as  r u b b e r .   By 

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

r i a l ,   t h e   s u r f a c e   of   t he   s t i m u l a b l e   p h o s p h o r   s h e e t   can   b e  

p r o t e c t e d   f r o m   p h y s i c a l   s h o c k   so  as  n o t   to  be  d a m a g e d .  

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

i n g   m e m b e r s   24  ( 2 4 a ,   24b ,   2 4 c ,   . . . ) [ 2 4   ( 3 4 a ,   3 4 b ,   3 4 c ,  

. . . ) ]   f r o m   a  m e a n s   2 6 [ 3 7 ]   s u c h   as  a  m o t o r   t h r o u g h   a  d r i v -  

i n g   p o w e r - t r a n s m i t t i n g   m e a n s   2 5 [ 3 6 ]   s u c h   as  a  c h a i n   and  a  

b e l t .   T h i s   d r i v i n g   f o r c e   i s   t h e n   s u p p l i e d   to  t he   s t i m u -  

l a b l e   p h o s p h o r   s h e e t   2 1 [ 3 1 ]   u n d e r   r o t a t i o n   v i a   s u r f a c e s  

t h e r e o f .  

The  g u i d i n g   member   and   d r i v i n g   m e m b e r s   a r e   s u p p o r t e d  

by  an  a p p r o p r i a t e   m e a n s   s u c h   as  a  f i x i n g   means   or   a  s u p -  

p o r t i n g   m e a n s   so  as  to   f u l f i l l   e a c h   f u n c t i o n   in   t he   a r e a .  

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

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

p h o s p h o r   s h e e t   can   be  e a s i l y   and  r e l i a b l y   c o n v e y e d   in   d i -  

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

t h e   v e r t i c a l   or   a l m o s t   v e r t i c a l   d i r e c t i o n   ( u p w a r d   a n d / o r  

d o w n w a r d   c o n v e y i n g ) ,   w i t h o u t   d a m a g i n g   t he   s u r f a c e s   of   t h e  

s h e e t .   The  v e r t i c a l   or   a l m o s t   v e r t i c a l   c o n v e y a n c e   g i v i n g  

no  d a m a g e   to   t h e   s u r f a c e   of   s t i m u l a b l e   p h o s p h o r   s h e e t   h a s  

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

p h o s p h o r   s h e e t   of   t he   i n v e n t i o n   can   be  e f f e c t i v e l y   u s e d  

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

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

t h e   c o n v e y a n c e   w i t h   a l t e r a t i o n   of   t he   d i r e c t i o n   ( e . g .   L -  

t u r n   and   U - t u r n ) .   F u r t h e r ,   t h e   m e t h o d   of   t he   i n v e n t i o n  

can   be  e f f e c t i v e l y   e m p l o y e d   in   t h e   c o n v e y a n c e   of   a  s t i m u -  

l a b l e   p h o s p h o r   s h e e t   in   t he   h o r i z o n t a l   d i r e c t i o n .   A  b e l t  

c o n v e y o r   i s   c o n v e n t i o n a l l y   u s e d   in   t he   c o n v e y a n c e   t h e r e o f  

in   s u c h   d i r e c t i o n .   F u r t h e r m o r e ,   t he   m e t h o d   of   t he   p r e -  



s e n t   i n v e n t i o n   can   be  e m p l o y e d   in   c o m b i n a t i o n   w i t h   a  c o n -  

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

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

t i o n   r e c o r d i n g   and  r e a d i n g   d e v i c e .  

The  d e v i c e   i l l u s t r a r e d   in   t he   F i g .   3  i s   f u r t h e r   p r o -  

v i d e d   w i t h   a  g u i d i n g   means   35  ( 3 5 a ,   35b ,   3 5 c ,   . . . )   f o r  

g u i d i n g   t h e   f r o n t   end   of   t he   s t i m u l a b l e   p h o s p h o r   s h e e t .  

The  g u i d i n g   means   35  i s   a r r a n g e d   in   t he   v i c i n i t y   of   t h e  

d r i v i n g   m e a n s   34,  f o r   i n s t a n c e ,   j u s t   in   f r o n t   of   t h e  

d r i v i n g   means   34.  The  g u i d i n g   m e a n s   35  s e r v e s   to  s m o o t h -  

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

d r i v i n g   m e a n s .   A l t h o u g h   t he   s t i m u l a b l e   p h o s p h o r   s h e e t  

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

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

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

in  a  r e l a t i v e l y   t h i n   p l a t e   h a v i n g   a  w i d t h   of   a p p r o x .   3 0  -  

60  cm  a t   t h e   f r o n t   e n d .  I f   f l e x u r e   t a k e s   p l a c e   a t   t h e  

f r o n t   end  of   t h e   s t i m u l a b l e   p h o s p h o r   s h e e t ,   t he   f r o n t   e n d  

s o m e t i m e s   s u f f e r s   d a m a g e ,   or   in   t he   w o r s t   c a s e ,   t he   c o n -  

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

t h e   s h e e t   and   t h e   d r i v i n g   m e a n s .   The  g u i d i n g   means   3 5  

f o r   g u i d i n g   t he   f r o n t   end  of   t h e   s t i m u l a b l e   p h o s p h o r  

s h e e t   i s   v e r y   e f f e c t i v e   to  e n a b l e   s m o o t h   e n g a g e m e n t   b e t -  

ween   t h e   s t i m u l a b l e   p h o s p h o r   s h e e t   and  t he   d r i v i n g   m e a n s .  

T h e r e   i s   no  s p e c i f i c   l i m i t a t i o n   on  t h e   s h a p e ,   s i z e ,  

and  l o c a t i o n   of  t he   f r o n t   e n d - g u i d i n g   m e a n s ,   as  f a r   as  i t  

s e r v e s   to  e n a b l e   t he   s m o o t h   e n g a g e m e n t .   O t h e r w i s e ,   t h e  

f r o n t   e n d - g u i d i n g   m e a n s   can  be  in   the   f o rm  of   a  r o l l e r  

a r r a n g e d   in   t h e   v i c i n i t y   of  t h e   d r i v i n g   m e a n s .   The  f r o n t  

e n d - g u i d i n g   means   can   be  a r r a n g e   m e r e l y   on  one  s i d e  ' o f  

t he   c o n v e y o r .   The  f r o n t   e n d - g u i d i n g   means   i s   g e n e r a l l y  

made  of  p l a s t i c   m a t e r i a l ,   m e t a l ,   or   a  c o m p o s i t e   m a t e r i a l  

of   p l a s t i c   m a t e r i a l   and  m e t a l .  

As  d e s c r i b e d   a b o v e ,   t he   m e t h o d   of  t he   i n v e n t i o n   i s  

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

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



t h e   v i e w p o i n t   of   m a k i n g   t h e   d e v i c e   c o m p a c t ,   t h e   m e t h o d   o f  

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

in   t h e   r a d i a t i o n   i m a g e   i n f o r m a t i o n   r e c o r d i n g   and   r e a d i n g  

d e v i c e   in   w h i c h   t he   s t i m u l a b l e   p h o s p h o r   s h e e t   i s   r e q u i r e d  

to  be  c o n v e y e d   in   s u c h   d i r e c t i o n   so  as  to  be  r e p e a t e d l y  

u s e d   in   c y c l e .  

B o t h   s i d e s   of  t h e   s t i m u l a b l e   p h o s p h o r   s h e e t   to  b e  

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

p r e f e r a b l y   f o r m e d   or   p r o c e s s e d   to  h a v e   e n h a n c e d   p r o t e c -  

t i o n   a g a i n s t   t h e   p h y s i c a l   ( m e c h a n i c a l )   s h o c k   g i v e n   t o  

t h e s e   s i d e s   by  t h e   s i d e - g u i d i n g   m e a n s   in  t h e   c o u r s e   o f  

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

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

F o r   i n s t a n c e ,   a t   l e a s t   b o t h   s i d e s   of  t he   p h o s p h o r  

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

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

i l l u s t r a t e d   in   F i g .   4a  in   w h i c h   t h e   s u p p o r t ,   p h o s p h o r  

l a y e r   and  p r o t e c t i v e   l a y e r   a r e   i n d i c a t e d   by  41,   42  a n d  

43,   r e s p e c t i v e l y .   A l t e r n a t i v e l y ,   a t   l e a s t   b o t h   s i d e s   o f  

t h e   p h o s p h o r   l a y e r   and  s u p p o r t   a r e   p r o t e c t e d   by  a  p o l y m e r  

c o a t i n g   l a y e r ,   as  i l l u s t r a t e d   in   F i g .   4b  in   w h i c h   t h e  

s u p p o r t ,   p h o s p h o r   l a y e r ,   p r o t e c t i v e   l a y e r   and  p o l y m e r  

c o a t i n g   l a y e r   a r e   i n d i c a t e d   by  41,   42,   43  and  44,   r e s p e c -  

t i v e l y .   A l t e r n a t i v e l y ,   a t   l e a s t   b o t h   s i d e s   of   t he   p h o s -  

p h o r   l a y e r   and   s u p p o r t   a r e   p r o t e c t e d   by  a  p o l y m e r   f i l m ,  

as  i l l u s t r a t e d   in   F i g .   4c  in   w h i c h   t he   s u p p o r t ,   p h o s p h o r  

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

41 ,   42 ,   43  and   45,   r e s p e c t i v e l y .   The  p o l y m e r   f i l m   45  i s  

f i x e d   to  t h e   s i d e   by  an  a d h e s i v e   l a y e r   4 6 .  

In  o t h e r   a s p e c t s ,   a t   l e a s t   b o t h   s i d e s   of   t he   p h o s -  

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

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

and   b o t h   of   s a i d   s i d e s   of   t h e   p h o s p h o r   l a y e r   and  s u p p o r t  

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

in   F i g .   5a  in   w h i c h   t h e   s u p p o r t ,   p h o s p h o r   l a y e r ,   p r o t e c -  

t i v e   l a y e r   and  p o l y m e r   c o a t i n g   l a y e r   a r e   i n d i c a t e d   by  5 1 ,  



52,  53  and   54,  r e s p e c t i v e l y .   The  s i d e   e d g e s   on  t he   b o t -  

tom  s u r f a c e   of   t he   s u p p o r t   can   be  c h a m f e r r e d ,   as  i l l u s -  

t r a t e d   in  F i g .   5 b .  

In  o t h e r   a s p e c t s ,   a t   l e a s t   b o t h   s i d e s   of   t h e   p h o s -  

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

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

and  b o t h   of  s a i d   s i d e s   of  t he   p h o s p h o r   l a y e r   and  s u p p o r t  

a r e   p r o t e c t e d   by  a  p o l y m e r   f i l m ,   as  i l l u s t r a t e d   in   F i g .  

6a  in   w h i c h   the   s u p p o r t ,   p h o s p h o r   l a y e r ,   p r o t e c t i v e   l a y e r  

and  p o l y m e r   f i l m   a r e   i n d i c a t e d   by  61,  62,  63  and  65,  r e s -  

p e c t i v e l y .   The  p o l y m e r   f i l m   65  i s   f i x e d   to  t he   s i d e   b y  

an  a d h e s i v e   l a y e r   64.  The  s i d e   e d g e s   on  t h e   b o t t o m   s u r -  

f a c e   of  t he   s u p p o r t   can   be  c h a m f e r r e d ,   as  i l l u s t r a t e d   i n  

F i g .   6 b .  

In  o t h e r   a s p e c t ,   a t   l e a s t   b o t h   s i d e s   of   t he   p h o s p h o r  

l a y e r   a l o n g   t he   d i r e c t i o n   to  be  c o n v e y e d   a re   r e t r a c t e d  

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

b o t h   of  s a i d   r e t r a c t e d   s i d e s   of   t he   p h o s p h o r   l a y e r   a r e  

p r o t e c t e d   by  a  s o l i d   m a t e r i a l   f i x e d l y   p l a c e d   in   t he   a r e a  

f o r m e d   by  t he   r e t r a c t i o n   of  t he   p h o s p h o r   l a y e r ,   as  i l l u -  

s t r a t e d   in   F i g .   7a  in   w h i c h   t h e   s u p p o r t ,   p h o s p h o r   l a y e r ,  

p r o t e c t i v e   l a y e r   and  s o l i d   m a t e r i a l   a r e   i n d i c a t e d   by  7 1 ,  

72,   73  and  74,  r e s p e c t i v e l y .   The  s i d e   e d g e s   on  t he   b o t -  

tom  s u r f a c e   of  t he   s u p p o r t   can   be  c h a m f e r r e d ,   as  i l l u s -  

t r a t e d   in   F i g .   7 b .  

In  o t h e r   a s p e c t ,   a  s t i m u l a b l e   p h o s p h o r   s h e e t   m a y  

c o m p r i s e   a  s u b s t r a t e ,   a  s u p p o r t ,   a  p h o s p h o r   l a y e r   and  a  

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

l e a s t   b o t h   s i d e s   of  t he   p h o s p h o r   l a y e r   and  s u p p o r t   a l o n g  

the   d i r e c t i o n   to  be  c o n v e y e d   a r e   r e t r a c t e d   f rom  t h e   c o r -  

r e s p o n d i n g   s i d e   e d g e s   of   t he   s u b s t r a t e ,   and   b o t h   of   s a i d  

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

l a y e r .   T h i s   e m b o d i m e n t   i s   i l l u s t r a t e d   in   F i g .   8a,   i n  

w h i c h   the   s u b s t r a t e ,   s u p p o r t ,   p h o s p h o r   l a y e r ,   p r o t e c t i v e  

l a y e r   and  p o l y m e r   c o a t i n g   l a y e r   a r e   i n d i c a t e d   by  81,  8 2 ,  

83,   84,   and  85,   r e s p e c t i v e l y .   The  p r o t e c t i o n   can   be  m a d e  



by  m e a n s   of   an  a d h e s i v e   l a y e r   86  and  a  p o l y m e r   f i l m   8 7 ,  

as  i l l u s t r a t e d   in   F i g .   8b.   The  p r o t e c t i o n   can   be  made  b y  

m e a n s   of   a  s o l i d   m a t e r i a l   88 ,   as  i l l u s t r a t e d   in   F i g .   8 c .  

T h e r e   i s   no  s p e c i f i c   l i m i t a t i o n   on  t he   m a t e r i a l   o f  

t h e   s u b s t r a t e .   For   i n s t a n c e ,   t h e   s u b s t r a t e   can   be  p r o -  

d u c e d   f r o m   any  m a t e r i a l   e m p l o y a b l e   f o r   t he   p r o d u c t i o n   o f  

t h e   s u p p o r t .  

The  a b o v e - d e s c r i b e d   p r o t e c t i o n s   can   be  g i v e n   to  t h e  

f r o n t   a n d / o r   r e a r   e n d s   of   t he   s t i m u l a b l e   p h o s p h o r   s h e e t s ,  

to  p r o t e c t   t h e   p h o s p h o r   l a y e r   a g a i n s t   p h y s i c a l   s h o c k s ,   a s  

w e l l   as  to   k e e p   t he   p h o s p h o r   l a y e r   f r o m   c h e m i c a l   d e t e r i o -  

r a t i o n .   The  f r o n t   a n d / o r   r e a r   e n d s   can   be  c h a m f e r r e d   o n  

t h e   b o t t o m   s u r f a c e .  

In  t h e   a b o v e - d e s c r i b e d   e m b o d i m e n t s ,   t he   s i d e s   of   t h e  

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

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

l i k e   a p p l i e d   to  t he   s i d e s   of   t he   s t i m u l a b l e   p h o s p h o r  

s h e e t .  

The  p o l y m e r   c o a t i n g   l a y e r   can   be  p r o v i d e d   to  t h e  

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

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

v e n t   to  t h e   s i d e   and  t h e n   d r y i n g   to  r e m o v e   t he   s o l v e n t ,  

or   a p p l y i n g   r e a c t i v e   m a t e r i a l ( s )   to  f o rm  a  p o l y m e r   m a t e -  

r i a l   to  t h e   s i d e   and  c a u s i n g   t he   r e a c t i o n   to  fo rm  i n - s i t u  

t h e   p o l y m e r   c o a t i n g   f i l m .   T h e r e   i s   no  s p e c i f i c   l i m i t a -  

t i o n   on  t h e   f i l m - f o r m i n g   p o l y m e r   e m p l o y e d   in   t he   a b o v e  

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

a  m i x t u r e   o f   an  a c r y l i c   r e s i n   and  v i n y l   c h l o r i d e - v i n y l  

a c e t a t e   c o p o l y m e r   ( w h i c h   i s   d i s c l o s e d   in   J a p a n e s e   P a t e n t  

P r o v i s i o n a l   P u b l i c a t i o n   5 8 ( 1 9 8 3 ) - 6 8 7 4 6 )   can  be  u s e d .  

The  p o l y m e r   f i l m   can   be  p r o d u c e d   f r o m   t h e   same  m a t e -  

r i a l   as  t h a t   e m p l o y e d   f o r   t h e   p r o d u c t i o n   of   t he   p r o t e c -  

t i v e   m a t e r i a l .   For   i n s t a n c e ,   c e l l u l o s e   a c e t a t e ,   p o l y -  

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

p o l y e t h y l e n e   can   be  m e n t i o n e d .   The  p o l y m e r   f i l m   e m p l o y e d  

f o r   t h i s   p u r p o s e   may  be  t r a n s p a r e n t   or   n o t .   The  f i l m   c a n  



be  f i x e d   to  t he   s i d e ,   f o r   i n s t a n c e ,   by  an  a d h e s i v e   o r  

o t h e r   s t i c k y   m a t e r i a l .  

T h e r e   i s   no  s p e c i f i c   l i m i t a t i o n   on  t h e   s o l i d   m a t e r i -  

al  to  be  a r r a n g e d   a d j a c e n t   to  t h e   s i d e   of   t he   p h o s p h o r  

l a y e r .   For   i n s t a n c e ,   a  s o l i d   p o l y m e r   m a t e r i a l   and  a  

m e t a l   can   be  e m p l o y e d .   The  s o l i d   p o l y m e r   m a t e r i a l   can   b e  

t h a t   m e n i o n e d   h e r e i n b e f o r e   as  t h e   m a t e r i a l   f o r   p r o d u c t i o n  

of  t he   s u r f a c e   p r o t e c t i v e   f i l m   or  a  p o l y m e r   f i l m   f o r   p r o -  
t e c t i o n   of  t he   s i d e .   The  s o l i d   m a t e r i a l   can   be  p r o v i d e d  

a d j a c e n t   to  t h e   s i d e   of   the   p h o s p h o r   l a y e r   by  p l a c i n g   i t .  

O t h e r w i s e ,   a  p o l y m e r   m a t e r i a l   s o l u t i o n   can   be  i n t r o d u c e d  

in  t he   a r e a   and  the   s o l i d   p o l y m e r   can   be  f o r m e d   i n - s i t u  

a f t e r   r e m o v a l   of  t he   s o l v e n t .   O t h e r w i s e ,   a  s o l i d   p o l y m e r  

m a t e r i a l   can   be  f o r m e d   i n - s i t u   by  a  r e a c t i o n   of   r e a c t i v e  

c o m p o u n d ( s ) .   The  s o l i d   m a t e r i a l   can   be  f i x e d   to  t he   s i d e  

of  t he   p h o s p h o r   l a y e r   a n d / o r   t he   u p p e r   s u r f a c e   of   t h e  

s u p p o r t   or  s u b s t r a t e .  



1.  A  s t i m u l a b l e   p h o s p h o r   s h e e t   c o m p r i s i n g   a  s u p -  

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

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

o r d e r ,   w h i c h   i s   c h a r a c t e r i z e d   in   t h a t   a t   l e a s t   b o t h   s i d e s  

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

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

s u p p o r t ,   and   b o t h   of   s a i d   s i d e s   of   t h e   p h o s p h o r   l a y e r   a n d  

s u p p o r t   a r e   p r o t e c t e d   by  a  p o l y m e r   c o a t i n g   l a y e r   or   a  

p o l y m e r   f i l m .  

2.  The  s t i m u l a b l e   p h o s p h o r   s h e e t   as  c l a i m e d   i n  

c l a i m   1,  w h e r e i n   a t   l e a s t   one  of   t he   f r o n t   and  r e a r   e n d s  

i s   p r o t e c t e d   by  a  p o l y m e r   c o a t i n g   l a y e r   or   a  p o l y m e r  

f i l m .  

3.  A  s t i m u l a b l e   p h o s p h o r   s h e e t   c o m p r i s i n g   a  s u p -  

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

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

o r d e r ,   w h i c h   i s   c h a r a c t e r i z e d   in   t h a t   a t   l e a s t   b o t h   s i d e s  

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

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

s u p p o r t ,   and  b o t h   of   s a i d   r e t r a c t e d   s i d e s   of   t he   p h o s p h o r  

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

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

4.  The  s t i m u l a b l e   p h o s p h o r   s h e e t   as  c l a i m e d   i n  

c l a i m   3,  w h e r e i n   t h e   s o l i d   m a t e r i a l   i s   a  p o l y m e r   m a t e -  

r i a l .  

5.  The  s t i m u l a b l e   p h o s p h o r   s h e e t   as  c l a i m e d   i n  

c l a i m   3,  w h e r e i n   a t   l e a s t   one  of   t he   f r o n t   and  r e a r   e n d s  

i s   p r o t e c t e d   by  a  p o l y m e r   c o a t i n g   l a y e r   or   a  p o l y m e r  

f i l m .  



6.  A  s t i m u l a b l e   p h o s p h o r   s h e e t   c o m p r i s i n g   a  s u b -  

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

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

p o s e d   in   t h i s   o r d e r ,   w h i c h   i s   c h a r a c t e r i z e d   in   t h a t   a t  

l e a s t   b o t h   s i d e s   of  t he   p h o s p h o r   l a y e r   and  s u p p o r t   a l o n g  

the   d i r e c t i o n   to  be  c o n v e y e d   a r e   r e t r a c t e d   f r o m   the   c o r -  

r e s p o n d i n g   s i d e   e d g e s   of  t he   s u b s t r a t e ,   and  b o t h   of  s a i d  

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

l a y e r   or   a  p o l y m e r   f i l m .  

7.  A  s t i m u l a b l e   p h o s p h o r   s h e e t   c o m p r i s i n g   a  s u b -  

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

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

p o s e d   in  t h i s   o r d e r ,   w h i c h   i s   c h a r a c t e r i z e d   in   t h a t   a t  

l e a s t   b o t h   s i d e s   of  t he   p h o s p h o r   l a y e r   and  s u p p o r t   a l o n g  

the   d i r e c t i o n   to  be  c o n v e y e d   a r e   r e t r a c t e d   f r o m   t he   c o r -  

r e s p o n d i n g   s i d e   e d g e s   of   t he   s u b s t r a t e ,   and  b o t h   of   s a i d  

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

p r o t e c t e d   by  a  s o l i d   m a t e r i a l   f i x e d l y   p l a c e d   in   t he   a r e a  

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

8.  The  s t i m u l a b l e   p h o s p h o r   s h e e t   as  c l a i m e d   i n  

c l a i m   7,  w h e r e i n   t he   s o l i d   m a t e r i a l   i s   a  p o l y m e r   m a t e -  

r i a l .  

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

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

t h e   s t i m u l a b l e   p h o s p h o r   s h e e t   by  m e a n s   of  a  d r i v i n g   mem-  

b e r ,   k e e p i n g   b o t h   s i d e   e d g e s   of  s a i d   p h o s p h o r   s h e e t   b y  

m e a n s   of   a  g u i d i n g   member   to  move  t h e   s t i m u l a b l e   p h o s p h o r  

s h e e t   in  a  g i v e n   d i r e c t i o n .  

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

s h e e t   as  c l a i m e d   in   c l a i m   9,  w h e r e i n   t he   f r o n t   end   of   t h e  

s t i m u l a b l e   p h o s p h o r   s h e e t   i s   g u i d e d   by  a  g u i d i n g   m e a n s  

a r r a n g e d   in   t he   v i c i n i t y   of  s a i d   d r i v i n g   m e m b e r .  



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

s h e e t   as  c l a i m e d   in   c l a i m   9,  w h e r e i n   s a i d   d r i v i n g   m e m b e r  

is   a  r o t a t i n g   r o l l e r .  

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

s h e e t   as  c l a i m e d   in   c l a i m   9,  w h e r e i n   s a i d   d r i v i n g   m e m b e r  

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

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

s h e e t   as  c l a i m e d   in   c l a i m   9,  w h e r e i n   t h e   d i r e c t i o n   o f  

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

v e r t i c a l .  

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

s h e e t   as  c l a i m e d   in  c l a i m   9,  w h e r e i n   a t   l e a s t   b o t h   s i d e s  

o f  t h e   p h o s p h o r   l a y e r   of   t h e   s t i m u l a b l e   p h o s p h o r   l a y e r  

a l o n g   t he   d i r e c t i o n   to  be  c o n v e y e d   a r e   r e t r a c t e d   f r o m   t h e  

c o r r e s p o n d i n g   s i d e   e d g e s   of   t h e   s u p p o r t .  

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

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

of  s a i d   s t i m u l a b l e   p h o s p h o r   s h e e t   and  two  or   more   d r i v i n g  

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

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

t h e   d i s t a n c e   b e t w e e n   two  d r i v i n g   m e m b e r s   a d j o i n i n g   e a c h  

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

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

t he   c o n v e y i n g   d i r e c t i o n .  

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

s h e e t   as  c l a i m e d   in   c l a i m   15,   w h e r e i n   s a i d   d r i v i n g   mem-  

b e r s   a r e   r o t a t i n g   r o l l e r s .  

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

s h e e t   as  c l a i m e d   in   c l a i m   15,  w h e r e i n   s a i d   d r i v i n g   mem-  

b e r s   a r e   p a i r s   of   r o l l e r s   u n d e r   r o t a t i o n .  



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

s h e e t   as  c l a i m e d   in   c l a i m   15,  w h e r e i n   t he   d i r e c t i o n   o f  

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

v e r t i c a l .  
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