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©  Plastics  cylindrical  body. 
A  plastics  cylindrical  body  with  a  printed  pattern  (2) 

formed  on  the  peripheral  surface  thereof,  said  printed 
pattern  being  formed  by  ultraviolet-curable  ink  layers  (2a,  2b, 
2c)  of  at  least  three  colors  of  yellow,  red,  and  blue  placed  by 
printing  one  over  another  in  the  order  of  the  brightness  of 
the  colors,  with  the  color  of  highest  brightness  being  in 
contact  with  the  peripheral  surface,  said  ink  layers  being 
cured  individually  by  irradiation  of  ultra-violet  rays. 



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  p l a s t i c s   c y l i n d r i -  

c a l   body   w i t h   a  p r i n t e d   p a t t e r n   f o r m e d   on  t h e   p e r i p h e r a l  

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

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

p r i n t i n g   w h i c h   e x h i b i t s   a  v e r y   a t t r a c t i v e   h a l f t o n e .  

H e r e t o f o r e ,   t he   p r i n t e d   p a t t e r n   on  a  p l a s t i c s   c y l i n -  

d r i c a l   b o d y   has   b e e n   f o r m e d   by,   a l m o s t   w i t h o u t   e x c e p t i o n ,  

t h e   c o m p l i c a t e d   " m a s k i n g   p r o c e s s "   in  t he   c a s e   w h e r e   t h e  



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

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

a n o t h e r ,   t h e   i n k s   mix  t o g e t h e r   and  do  no t   show  t h e   d e s i r e d  

t o n e   of  c o l o r .   In  a d d i t i o n ,   p r i n t i n g   f o r   a  m u l t i c o l o r  

p a t t e r n   h a s   to   be  p e r f o r m e d   by  " m a s k i n g   p r o c e s s "   f o r   e a c h  

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

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

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

of  c o l o r s .  

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

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

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

c a t e d ,   a  g r e a t   v a r i e t y   of   i n k s   a r e   r e q u i r e d ,   and  y e t   a  s u b -  

t l e   h a l f t o n e   c a n n o t   be  made  a t   t h e   b o u n d a r y   b e t w e e n   d i f f e r e n t  

c o l o r s .  

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

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

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

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

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

F i g .   1  i s   a  p e r s p e c t i v e   v i e w   of   an  e m b o d i m e n t   of  t h e  

i n v e n t i o n .  

F i g .   2  i s   a  p a r t l y   e n l a r g e d   s e c t i o n a l   v i e w   of   an  e m b o d i -  

ment   of  t h e   i n v e n t i o n .  

F i g .   3  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   m o s t   p r e f -  

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

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



The  p l a s t i c s   c y l i n d r i c a l   body   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   i s   made  of  a  s y n t h e t i c   r e s i n   s u c h   as  p o l y s t y r e n e  

r e s i n ,   p o l y p r o p y l e n e   r e s i n ,   and   p o l y e t h y l e n e   r e s i n .   T h e  

p e r i p h e r a l   s u r f a c e   of  t h e   t h i n   w a l l   1  of  t h e   p l a s t i c s  

c y l i n d r i c a l   b o d y   i s   d e c o r a t e d   w i t h   a  p a t t e r n   2  w h i c h   i s  

f o r m e d   by  p r i n t e d   l a y e r s   2a ,   2b,   2c ,   . . .   of  u l t r a v i o l e t   c u r -  

a b l e   i n k s   of   a t   l e a s t   y e l l o w ,   r e d ,  a n d   b l u e   p l a c e d   one  o v e r  

a n o t h e r .   The  i n k s   of   d i f f e r e n t   c o l o r   a r e   c u r e d   i n d i v i d u a l l y  

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

o v e r   a n o t h e r   in   t h e   o r d e r   of   t h e   b r i g h t n e s s ,   w i t h   t h e   o n e  

h a v i n g   t h e   h i g h e s t   b r i g h t n e s s   b e i n g   in  c o n t a c t   w i t h  t h e  

p e r i p h e r a l   s u r f a c e   o f  t h e   w a l l  1 .  

The  p r i n t e d   l a y e r s   2a ,   2b,   2c ,   . . .   f o r m i n g   t h e   p a t t e r n  

2  a r e   p l a c e d   one  o v e r   a n o t h e r ,   and  t h u s   i t   i s   p o s s i b l e   t o  

o b t a i n   an  a t t r a c t i v e   h a l f t o n e   by  o v e r l a p p i n g   two  or   m o r e  

c o l o r s .  

S i n c e   t h e   p r i n t e d   l a y e r s   2 a  ,   2 b ,   2 c  ,   . . .   a r e  

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

u l t r a v i o l e t   c u r a b l e   i n k s   do  n o t  m i x   t o g e t h e r   p r i o r   to  c u r i n g .  

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

The  p r i n t e d   l a y e r s   2 a  ,   2 b ,   2 c ,   . . .   a r e   p l a c e d  

one  o v e r   a n o t h e r   in  t h e   o r d e r   of  t he   b r i g h t n e s s ,   w i t h   t h e  

one  h a v i n g  t h e   h i g h e s t   b r i g h t n e s s   b e i n g   in  c o n t a c t   w i t h  

t h e   p e r i p h e r a l   s u r f a c e   of  t h e   w a l l   1  .   T h i s   p e r m i t s   o v e r -  

p r i n t i n g   of  b l a c k   l e t t e r s   on  t h e  p a t t e r n   (2)  w i h t o u t   t h e  

need   of  t h e   c o n v e n t i o n a l   c o m p l i c a t e d   " m a s k i n g   p r o c e s s " .  

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

2 a  ,   2 b  ,   2 c  ,  . . .   of  t he   p a t t e r n   (2)  w i l l   be  d e s c r i b e d  

w i t h   r e f e r e n c e   to  F i g .   3,  in  w h i c h   the   c y l i n d r i c a l   b o d y  



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

page   a t   s t a t i o n s   m a r k e d   by  s i n g l e   c i r c l e s   and  d o u b l e   c i r c l e s .  

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

c i r c l e s ,   and  i r r a d i a t i o n   i s   c a r r i e d   o u t   a t   t h e   s t a t i o n s   K 

m a r k e d   by  d o u b l e   c i r c l e s .   D u r i n g   t h e   t r a n s f e r   a l o n g   t h e  

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

a  c o n s t a n t   s p e e d .  

The  c y l i n d r i c a l   body   p u t   on  t h e   l i n e   u n d e r g o e s - p r i n t i n g  

w i t h   an  u l t r a v i o l e t   c u r a b l e   y e l l o w   i n k   a t   s t a t i o n   I 1 ,   a n d  

t h e n   moves  to   t h e   n e x t   s t a t i o n   K1  f o r   c u r i n g   w i t h   i r r a d i a t i o n  

of  u l t r a v i o l e t   r a y s .   T h u s ,   t h e   f i r s t   p r i n t e d   l a y e r   2a  o f  

y e l l o w   i nk   i s   f o r m e d .   In  t h e   same  m a n n e r ,   t h e   s e c o n d   p r i n t e d  

l a y e r   2b  of   r e d   i n k ,   t h e   t h i r d   p r i n t e d   l a y e r   2c  of   b l u e   i n k ,  

and  a  f o u r t h   p r i n t e d   l a y e r   2d  of   b l a c k   i n k   a r e   f o r m e d   a t  

t h e   s u b s e q u e n t   s t a t i o n s ,   and  f i n a l l y ,   t h e   p a t t e r n   2  i s   c o m -  

p l e t e d .  

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

i n k s   f rom  m i x i n g   t o g e t h e r   even   when  i n k s   of  d i f f e r e n t   c o l o r  

a r e   pu t   one  o v e r   a n o t h e r   c o n t i n u o u s l y .  

As  m e n t i o n e d   a b o v e ,   t h e   p r e s e n t   i n v e n t i o n   has   a d v a n t a g e s  

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

a t t r a c t i v e   h a l f t o n e   and  t h e   i n k   of   l o w e s t   b r i g h t n e s s   p l a c e d  

on  t he   o u t e r m o s t   l a y e r   p r o v i d e s   d i s t i n c t   l e t t e r s   or   l i n e s  

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



1.  A  p l a s t i c s   c y l i n d r i c a l   body  w i t h   a  p r i n t e d   p a t t e r n   ( 2 )  

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

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

(2a ,   2b,   2c)  of   a t   l e a s t   t h r e e   c o l o r s   of  y e l l o w ,   r e d ,  

and  b l u e   p l a c e d   by  p r i n t i n g   one  o v e r   a n o t h e r   in  t h e  

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

h i g h e s t   b r i g h t n e s s   b e i n g   in  c o n t a c t   w i t h   t h e   p e r i p h e r a l  

s u r f a c e ,   s a i d   i n k   l a y e r s   b e i n g  c u r e d   i n d i v i d u a l l y   b y  

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

2.  A  p l a s t i c s   c y l i n d r i c a l   body  a c c o r d i n g   c l a i m   1  w i t h   b l a c k  

l e t t e r s   o v e r p r i n t e d   on  t h e   p a t t e r n   ( 2 ) .  
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