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©  Ink-jet  recording  medium  and  method. 
  An  ink-jet  recording  method  of  the  present  invention,  in 
which  a  recording  is  made  by  jetting  ink  onto  a  recording 
medium,  is  characterized  in  that  the  recording  medium  is 
formed  by  applying  an  ink  acceptor  on  a  base  paper  having  a 
basis  weight  of  50  to  90  g/m2  and  a  sizing  degree  of  5  to  100 
seconds,  and  that  the  water  content  and/or  liquid  physical 
properties  of  the  ink  is  set  in  suitable  ranges. 



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  an  i n k - j e t  

r e c o r d i n g   medium  and  to  an  i n k - j e t  

r e c o r d i n g   method  e m p l o y i n g   an  i m p r o v e d   r e c o r d i n g  

medium  and  i nks   s u i t e d   f o r   t h i s   r e c o r d i n g   medium  t o  

p r o v i d e   good  q u a l i t y   r e c o r d s .  

Along  w i t h   r e c e n t   p r o g r e s s   of  r e c o r d i n g   s y s t e m s  

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

i n k - j e t   r e c o r d i n g   m e t h o d s   a re   g r e a t l y   n o t i c e d   b e c a u s e  

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

n o i s e   r e c o r d i n g   is  p o s s i b l e   and  c o l o r   r e c o r d i n g   is  e a s y .  

H o w e v e r ,   as  r e c o r d i n g   s p e e d   is  i n c r e a s e d   and  m u l t i c o l o r  

r e c o r d i n g   is  a d v a n c e d ,   t h e   use  of  common  p a p e r   as  a 

r e c o r d i n g   medium  can  no t   a f f o r d   good  r e c o r d i n g  

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

i . e .   s o - c a l l e d   i n k - j e t   r e c o r d i n g   p a p e r s   become  to  b e  

u s e d .   Such  i n k - j e t   r e c o r d i n g   p a p e r s   i n c l u d e   s o - c a l l e d  

n o n - s i z e d   p a p e r ,   w h i c h   is  a  common  p a p e r   u n t r e a t e d   w i t h  

s i z e ,   and  a  c o a t e d   p a p e r   h a v i n g   a  p o r o u s   i n k - a b s o r b i n g  

l a y e r   on  the   s u r f a c e   t h e r e o f .  

Of  the  a b o v e - m e n t i o n e d   i n k - j e t   r e c o r d i n g   p a p e r s ,  

a  n o n - c o a t e d   p a p e r   has  d r a w b a c k s   in  t h a t   i n k s   on  a d h e r i n g  

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



d o t s   a r e   h e n c e   d i s o r d e r e d ,   and  t h a t   r e c o r d i n g   a g e n t s  

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

d e n s i t y   of  r e c o r d e d   i m a g e s   b e i n g   l o w e r e d .   On  t h e  

o t h e r   h a n d ,   a  c o a t e d   p a p e r   has  d r a w b a c k s   in  t h a t   i t   i s  

d e f i c i e n t   in  t h e   f e e l   of  common  p a p e r   s i n c e   i t   is   a  

s p e c i a l   p r o c e s s e d   p a p e r ,   and  t h a t ,   when  i n k   d r o p l e t s  

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

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

t h e   i n k   do t   d i a m e t e r   v a r i e s   f rom  p a r t   to   p a r t   of  t h e  

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

t h e   r e c o r d e d   image   l o o k s   r o u g h e n e d .  

In  t h e   m a n u f a c t u r e   of  a  c o n v e n t i o n a l   i n k - j e t  

r e c o r d i n g   p a p e r ,   t h e s e   d r a w b a c k s   of  e x i s t i n g   i n k - j e t  

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

of  t h e   c o a t i n g   t h i c k n e s s   or  to  u n e v e n n e s s   of  t h e   c o a t i n g  

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

p a p e r ,   i f   h a v i n g   s u c h   u n e v e n n e s s ,   w i l l   c a u s e   i r r e g u l a r  

s p r e a d   of  t h e   a p p l i e d   i n k   d r o p l e t s ,   f o r m i n g   no  i m a g e  

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

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

w h i c h   have   no t   o n l y   u n e v e n n e s s   of  o p t i c a l   d e n s i t y   b u t  

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

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

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

T h e s e   v a r i o u s   d r a w b a c k s   of  t he   e x i s t i n g   i n k - j e t  

r e c o r d i n g   p a p e r   can  be  o f f s e t   to   some  e x t e n t s   b y  

v a r i o u s   t r e a t m e n t s   of  t h e   p a p e r .   H o w e v e r ,   o n l y   w i t h  



t he   c o r r e c t i o n   of  t h e s e   d r a w b a c k s   of  t he   e x i s t i n g   i n k - j e t  

r e c o r d i n g   p a p e r s . ,   i t   is   n o t   a l w a y s   p o s s i b l e   to  o b t a i n  

s a t i s f a c t o r y   r e c o r d i n g   i m a g e s .  

An  o b j e c t   of  t h e   i n v e n t i o n   i s   to  c o r r e c t   t h e   a b o v e -  

n o t e d   d r a w b a c k s   of  e x i s t i n g   i n k - j e t   r e c o r d i n g   p a p e r s   a n d  

a d d i t i o n a l l y   p r o v i d e   an  i n k - j e t   r e c o r d i n g   m e t h o d   w h i c h  

g i v e s   good  q u a l i t y   image   r e c o r d s .  

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

is   p r o v i d e d   use   in  i n k - j e t   r e c o r d i n g   of  r e c o r d i n g   m e d i u m  

c o m p r i s i n g   a  b a s e   p a p e r   and  an  ink   a c c e p t o r   c o a t e d   on  t h e  

b a s e   p a p e r ,   c h a r a c t e r i s e d   in  t h a t   t he   b a s e   p a p e r   has   a  

b a s i s   w e i g h t   of  50  to   90  g/m2  and  a  s i z i n g   d e g r e e   of  5  t o  

100  s e c o n d s .  

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

is  p r o v i d e d   an  i n k - j e t   r e c o r d i n g   me thod   in  w h i c h   a  

r e c o r d i n g   i s   made  by  j e t t i n g   ink   o n t o   a  r e c o r d i n g   m e d i u m ,  

c h a r a c t e r i s e d   in  t h a t   t h e   r e c o r d i n g   medium  c o m p r i s e s   a  

b a s e   p a p e r   and  an  ink   a c c e p t o r   c o a t e d   on  the   b a s e   p a p e r ,  

the   b a s e   p a p e r   h a v i n g   a  b a s i s   w e i g h t   of  50  to  90  g/m2  a n d  

a  s i z i n g   d e g r e e   of  5  to  100  s e c o n d s ,   and  t h a t   t he   w a t e r  

c o n t e n t   of  t he   ink  is   in  t h e   r a n g e   of  10  to  90 %  b y  

w e i g h t .  

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

is  p r o v i d e d   an  i n k - j e t   r e c o r d i n g   me thod   in  wh ich   a  

r e c o r d i n g   i s   made  by  j e t t i n g   ink   o n t o   a  r e c o r d i n g   m e d i u m ,  

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



b a s e   p a p e r   and  an  ink  a c c e p t o r   c o a t e d   on  t h e   ba se   p a p e r ,  

t he   b a s e   p a p e r   h a v i n g   a  b a s i s   w e i g h t   of   50  to   90  g/m2  a n d  

a  s i z i n g   d e g r e e   of  5  to   100  s e c o n d s ,   and  t h a t   t h e   s u r f a c e  

t e n s i o n   of  t he   ink  i s   in  t he   r a n g e   o f - 2 0   to   60  dyn /cm  a t  

2 0 ° C .  

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

t h e r e   i s   p r o v i d e d   an  i n k - j e t   r e c o r d i n g   m e t h o d   in  which   a  

r e c o r d i n g   i s   made  by  j e t t i n g   ink  o n t o   a  r e c o r d i n g   m e d i u m ,  

c h a r a c t e r i s e d   in  t h a t   t h e   r e c o r d i n g   med ium  c o m p r i s e s   a  

b a s e   p a p e r   and  an  ink   a c c e p t o r   c o a t e d   on  t h e   b a s e   p a p e r ,  

t he   b a s e   p a p e r   h a v i n g   a  b a s i s   w e i g h t   of   50  to   90  g/m2  a n d  

a  s i z i n g   d e g r e e   of  5  to  100  s e c o n d s ,   and  t h a t   t h e  

v i s c o s i t y   of  t he   ink   i s   25  cp  or  l e s s   a t   2 5 ° C .  

The  main   f e a t u r e   of  t he   p r e s e n t   i n v e n t i o n   c o n s i s t s  

in  t he   r e c o r d i n g   medium  h a v i n g   s p e c i f i c   s t r u c t u r e .  

I m p o r t a n t   p r e f e r r e d   f e a t u r e s   l i e   in  t h e   use   of  i n k s  

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

The  p r e f e r r e d   r e c o r d i n g   medium  f e a t u r i n g   f i r s t   t h e  

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

r e c o r d i n g   medium  can  be  o b t a i n e d   by  p r o v i d i n g   an  i n k  

a c c e p t o r   on  a  b a s e   p a p e r ,   in  t he   o t h e r   w o r d s ,   a p p l y i n g   a n  

a q u e o u s   c o a t i n g   c o m p o s i t i o n   c o m p r i s i n g   a  known  f i l l e r  

such   as  an  e x t e n d e r   p i g m e n t   or  i n o r g a n i c   p i g m e n t ,   a  

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

d e r i v a t i v e ,   p o l y a c r y l a m i d e ,   or  s t a r c h ,   a n d / o r   an  a q u e o u s  

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

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



a g e n t ,   s u r f a c t a n t   and  t he   l i k e   a r e   a d d e d )   on  the   b a s e  

p a p e r   of  s p e c i f i c   p r o p e r t i e s .   For  t h e   p u r p o s e   o f  

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

medium,   i t   i s   g e n e r a l l y   d e s i r a b l e   to   u s e   a  common 

p a p e r   as  t h e   b a s e   p a p e r .   In  p a r t i c u l a r ,   a  n e u t r a l  

p a p e r   s i z e d   in  a  n e u t r a l   s t a t e   is   f a v o r a b l y   u s e d .  

Tha t   i s ,   a c c o r d i n g   to   d e t a i l e d   s t u d i e s   made  by  t h e  

p r e s e n t   i n v e n t o r s ,   i n k - j e t   r e c o r d i n g   on  r e c o r d i n g   m e d i a  

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

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

as  d e f e c t i v e   c o l o r a t i o n   of  i n k s   or  d i s c o l o r a t i o n   o r  

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

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

t h e s e   p r o b l e m s   h a v e   r e v e a l e d   t h a t   a l m o s t   a l l   t he   p a p e r s  

h i t h e r t o   w i d e l y   u s e d   as  t h e   b a s e   m a t e r i a l s   have   b e e n  

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

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

a l u m i n u m   s u l f a t e ,   t h i s   a l u m i n u m   s u l f a t e   and  o t h e r  

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

t he   p a p e r s   or  a d v e r s e l y   a f f e c t   t h e   i n k - r e c e i v i n g   l a y e r s ,  

c h a n g i n g   t h e   l a y e r s   in  q u a l i t y ,   and  t h e   a l u m i n u m   s u l f a t e  

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

and  d i s c o l o r a t i o n   or  f a d i n g   of  t h e   d y e s   a f t e r   r e c o r d i n g .  

A c c o r d i n g l y ,   in  t he   c a s e   of  t h e   r e c o r d i n g  

medium  p r o d u c e d   by  u s i n g   t he   p r i o r   a r t   p a p e r   as  t h e  

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

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



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

a d v e r s e   e f f e c t   of  t h e   a l u m i n u m   s u l f a t e .   H o w e v e r ,   i t   h a s  

been   f o u n d   t h a t   t h e   l i g h t   r e s i s t a n c e   of   d y e s   is  m a r k e d l y  

l o w e r e d   by  such   an  e x c e s s   c a t i o n i c   s u b s t a n c e .  

We  have   f o u n d   t h a t   t h e   a b o v e   d r a w b a c k s   of  t he   p r i o r  

a r t   can  be  r e m o v e d   by  u s i n g   a  n e u t r a l   p a p e r   as  the  b a s e  

m a t e r i a l   of  t he   r e c o r d i n g   m e d i u m .  

The  n e u t r a l   p a p e r   p r e f e r a b l y   u s e d   in  t he   p r e s e n t  

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

s t a t e   u s i n g   no t   a l u m i n u m   s u l f a t e ,   w h i c h   i s   u sed   in  t h e  

p r i o r   a r t ,   but   s u c h   an  p a p e r - m a k i n g   a u x i l i a r y   as  a n  a l k y -  

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

v a t i o n   o v e r   a  l o n g   p e r i o d   ( s e v e r a l   d e c a d e s   to  s e v e r a l  

h u n d r e d   y e a r s ) ,   s t r e n g t h   of  t he   p a p e r s   d o e s   no t   v a r y  

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

When  such   a  n e u t r a l   p a p e r   i s   u s e d   as  the   b a s e  

m a t e r i a l   of  t he   r e c o r d i n g   med ium,   an  i n k - r e c e i v i n g   l a y e r ,  

when  f o r m e d   t h e r e o n ,   i s   u n d e r   no  d e t r i m e n t a l   i n f l u e n c e  

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

above   in  i n k - j e t   r e c o r d i n g   can  be  o v e r c o m e .  

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

d i n g   to  t he   p r i o r   a r t ,   such   u n d e s i r a b l e   m a t t e r s   have   b e e n  

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

m a t e r i a l   a p p l i e d   on  b a s e   p a p e r   r e s u l t s   in  u n e v e n n e s s   o n  

the   r e c o r d i n g   s u r f a c e   and  c u r l i n g   of  t h e  



r e c o r d i n g   medium,   and  m o r e o v e r   t h a t   t h e   a q u e o u s   c o a t i n g  

m a t e r i a l   is   no t   u n i f o r m l y   a p p l i e d   on  t h e   b a s e   p a p e r ,  

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

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

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

be  s o l v e d   a l m o s t   c o m p l e t e l y   by  p r o p e r   c o n t r o l   o f  

c h a r a c t e r i s t i c s   of  t h e   b a s e   p a p e r .   T h a t   i s ,   i t   w a s  

r e v e a l e d   t h a t   t he   b a s i s   w e i g h t   and   s i z i n g   d e g r e e   o f  

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

u s e f u l   r e c o r d i n g   m e d i u m   has   been   o b t a i n e d   by  l i m i t i n g  

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

r a n g e .  

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

medium  in  t he   i n v e n t i o n   has   a  b a s i s   w e i g h t   of  50  t o  

90  g /m2.   When  t h e   b a s i s   w e i g h t   of  t h e   p a p e r   i s   l e s s  

t h a n   50  g /m2,   a  l a r g e   p o r t i o n   of  t h e   a q u e o u s   c o a t i n g  

m a t e r i a l   a p p l i e d   w i l l   p e n e t r a t e   t h e   p a p e r   and  t h i s  

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

d r y i n g .   When  t h e   b a s i s   w e i g h t   i s   h e a v i e r   t h a n   90  g / m 2 ,  

t h e   p a p e r   may  be  t o o   t h i c k ,   i n f e r i o r   in  f e e l   a n d  

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

of  t he   r e s u l t i n g   r e c o r d i n g   m e d i u m .   M e a s u r e m e n t   o f  

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

w i t h   JIS  P  8110  and  P  8111 ,   and  a l s o   in  t h e   p r e s e n t  

i n v e n t i o n ,   was  made  in  a c c o r d a n c e   t h e r e w i t h .  

I n  a d d i t i o n ,   t h e   b a s e   p a p e r   u s e d   in  t h e  

i n v e n t i o n   n e e d s   to   h a v e   a  s i z i n g   d e g r e e   of  5  to  100 



s e c o n d s .   The  s i z i n g   d e g r e e   is   a  v a l u e   i n d i c a t i n g   t h e  

r e s i s t a n c e   of  p a p e r   to  w e t t i n g   w i t h   a  l i q u i d .   B a s e d  

on  t h i s   v a l u e ,   i t   i s   p o s s i b l e   to  know  t h e   d e g r e e   of  t h e  

p e r m e a t i o n   of  an  a q u e o u s   c o a t i n g   m a t e r i a l   to   t he   p a p e r  

.  When  t h e   s i z i n g   d e g r e e   i s   l e s s   t h a n   5  s e c o n d s   e v e n  

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

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

r e s u l t i n g   in  w a v i n e s s ,   i . e .   m i n u t e   p r o j e c t i o n s   a n d  

d e p r e s s i o n s ,   on  t h e   r e c o r d i n g   s u r f a c e .   On  t h e   c o n t r a r y ,  

when  t h e   s i z i n g   d e g r e e   e x c e e d s   100  s e c o n d s ,   t h e   a p p l i e d  

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

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

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

r e c o r d i n g   medium  on  d r y i n g .   The  a b o v e   s i z i n g   d e g r e e  

was  m e a s u r e d   in  a c c o r d a n c e   w i t h   J IS   P  8 1 2 2 .  

As  d e s c r i b e d   a b o v e ,   t h e   p r e s e n t   i n v e n t o r s   h a v e  

f o u n d   t h a t   p a p e r s   of  b a s i s   w e i g h t s   r a n g i n g   f rom  50  t o  

90  g/m2  and  of  s i z i n g   d e g r e e s   r a n g i n g   f r o m   5  to   1 0 0  

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

m e d i a   u s e d   in  t h e   p r e s e n t   i n v e n t i o n .   In  a d d i t i o n   t o  

t h e   above   r e q u i r e m e n t s ,   t h e   t h i c k n e s s   of   t h e   b a s e   p a p e r  

is  d e s i r e d   to  be  in  t h e   r a n g e   of  60  to   100  µm.  When 

the   p a p e r   t h i c k n e s s   is   l e s s   t h a n   60  pm,  t h e   p a p e r   w i l l  

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

i t s e l f .   When  t h e   t h i c k n e s s   e x c e e d s   100  µm,  t h e   r e c o r d i n g  

medium  w i l l . b e   f e l t   to  be  b u l k y ,   t h a t   i s ,   t h e   p r e f e r a b l e  

f e e l   t h e r e o f   as  a  r e c o r d i n g   medium  w i l l   be  i m p a i r e d .  



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

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

as  d e s c r i b e d   a b o v e   and  c o a t i n g   the   b a s e   p a p e r   w i t h   a  

known  a q u e o u s   c o a t i n g   m a t e r i a l   by  a  known  m e t h o d .  

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

i . e .   a  c o l o u r a n t   s u c h   as  a  d y e ,   and  a  l i q u i d   m e d i u m .  

S u i t a b l e   l i q u i d   m e d i a   f o r   t h e   ink  i n c l u d e   m i x t u r e s   o f  

w a t e r   w i t h   v a r i o u s   o r g a n i c   s o l v e n t s .   The  w a t e r   c o n t e n t  

of  t he   ink   u s e d   i s   p r e f e r a b l y   a d j u s t e d   to  be  f rom  10  t o  

90  %,  more   p r e f e r a b l y   30  to  70  %,  by  w e i g h t .   When  t h e  

w a t e r   c o n t e n t   of  t he   ink  e x c e e d s   90 %  by  w e i g h t ,   t h e  

a f f i n i t y   of  t he   ink  to  t h e   s u r f a c e   of  t he   r e c o r d i n g  

medium  may  p r o v e   i n s u f f i c i e n t   even   f o r   the   r e c o r d i n g  

s u r f a c e   of  t he   a b o v e   d e s c r i b e d   r e c o r d i n g   medium,   in  w h i c h  

c a s e   t h e   a b s o r b a b i l i t y   of  t h e   ink  w i l l   be  low,   t he   i n k  

f i x i n g   t i m e   w i l l   be  p r o l o n g e d ,   t h e   r e c o r d i n g   s p e e d   w i l l  

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

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

mix  t o g e t h e r   and  u n n e c e s s a r y   s p r e a d   of  ink  d o t s   o r  

d i s o r d e r   t h e r e o f   w i l l   o c c u r .   M o r e o v e r   such   an  ink  t e n d s  

to  i n v o l v e   p r o b l e m s   i n  



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

r e c o r d i n g   a g e n t .   When  t h e   w a t e r   c o n t e n t   of  t h e   i n k  

is  l e s s   t h a n   10  %  by  w e i g h t ,   t h e   c o l o r a t i o n ,   s p r e a d ,  

and  s h a p e   of  i nk   d o t s  m a y   p r o v e   i n s u f f i c i e n t   even   o n  

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

m e d i u m .  

When  an  ink   is  u s e d   f o r   r e c o r d i n g ,   i t   i s  

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

( v i s c o s i t y ,   s u r f a c e   t e n s i o n ,   e t c . )   of  t h e   i n k   to  t h e  

r e c o r d i n g   me idum.   For  i n s t a n c e ,   t h e   r a t e   of  i n k  

a b s o r p t i o n   d e c r e a s e s   n e a r l y   in  i n v e r s e   p r o p o r t i o n   t o  

t he   i n k   v i s c o s i t y   and  t h e r e b y   t h e   i n k   do t   d i a m e t e r   t e n d s  

to  b e c o m e   s m a l l e r .   Such  d e g r e e s   of  c h a n g e s   in  r e c o r d i n g  

c h a r a c t e r i s t i c s   v a r y   w i t h   t h e   s t r u c t u r e   and  q u a l i t y  

of  t h e   r e c o r d i n g   medium.   Hence   l i q u i d   p h y s i c a l  

p r o p e r t i e s   of  t h e   ink   n e e d   to   be  m a t c h e d   to   t h e  

r e c o r d i n g   m e d i u m .  

L i q u i d   medium  c o m p o n e n t s   of  t h e   i n k s   u s e d   i n  

t h e   m e t h o d   of  t h e   p r e s e n t   i n v e n t i o n  m a y   inc lude   not  o n l y  

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

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

v i s c o s i t y   of  the  r e s u l t i n g   ink  p r e f e r a b l y   exceeds  25  cp,  more  p r e f e r a b l y  

15  cp ,   p a r t i c u l a r l y   p r e f e r a b l y   12  cp .   When  t h e   i n k  

v i s c o s i t y   a t   2 5  ° C   e x c e e d s   25  cp,   t h e   i nk   a b s o r b a b i l i t y  

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

w i l l   be  low  and  t h e r e f o r e   t h e   i nk   f i x i n g   t i m e   w i l l   b e  

p r o l o n g e d   and  t he   r e c o r d i n g   s p e e d   w i l l   be  r e s t r i c t e d ,  



and  a d d i t i o n a l l y   when  ink  d r o p l e t s   o v e r l a p   e a c h   o t h e r   a t  

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

t e n d   to   mix  t o g e t h e r   and  u n n e c e s s a r y   s p r e a d   of  ink  d o t s  

or  d i s o r d e r   t h e r e o f   may  o c c u r ,   w h i c h   is   u n d e s i r a b l e .  

F u r t h e r   i t   is   v e r y   d e s i r a b l e   in  t h e   p r e s e n t  

i n v e n t i o n   to  c h o o s e   i n k s   h i g h   in  a b i l i t y   to  wet  t h e  

r e c o r d i n g   medium.   In  o t h e r   w o r d s ,   s i n c e   t h e   s u r f a c e  

t e n s i o n   of  t he   p r e f e r r e d   r e c o r d i n g   medium  is  f rom  40  t o  

50  d y n / c m ,   i t   is  d e s i r a b l e   to  use   i n k s   h a v i n g   s u r f a c e  

t e n s i o n s   n e a r   to  t he   r a n g e .   C o n s e q u e n t l y ,   t h e   ink  u s e d  

in  t h e   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   p r e f e r a b l y   has   a  

s u r f a c e   t e n s i o n   from  20  to   60  d y n / c m ,   more  p r e f e r a b l y   35  

to  55  d y n / c m ,   p a r t i c u l a r l y   p r e f e r a b l y   40  to  50  d y n / c m ,   a t  

20°C .   When  an  ink  h a v i n g   a  s u r f a c e   t e n s i o n   l o w e r   t h a n   2 0  

d y n / c m   i s   u s e d   f o r   r e c o r d i n g   even   on  the   a b o v e   d e c r i b e d  

d e s i r a b l e   r e c o r d i n g   m e d i u m ,   t he   s p r e a d   of  ink  d o t s   may  b e  

t oo   l a r g e   t h o u g h   t he   w e t t a b i l i t y   of  t h e   r e c o r d i n g   m e d i u m  

w i l l   be  h i g h .   On  the   c o n t r a r y ,   when  an  ink  h a v i n g   a  

s u r f a c e   t e n s i o n   h i g h e r   t h a n   60  d y n / c m ,   t he   w e t t a b i l i t y   o f  

t he   r e c o r d i n g   medium  w i l l   be  r e d u c e d   and  as  a  r e s u l t   t h e  

a b s o r b a b i l i t y   of  the   ink   and  t he   o p t i c a l   d e n s i t y   of  i n k  

d o t s   w i l l   be  r e d u c e d .  

L i q u i d   medium  c o m p o n e n t s   of  t he   ink  u s e d   in  t h e  

m e t h o d   of  the   p r e s e n t   i n v e n t i o n   may  i n c l u d e   no t   o n l y  

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

w a t e r - m i s c i b l e   o r g n a i c   s o l v e n t s .  



W a t e r - m i s c i b l e   o r g a n i c   s o l v e n t s   s u i t a b l e   f o r   use  i n  

t h e   p r e p a r a t i o n   of  s u c h   i n k s   as  s t a t e d   a b o v e   i n c l u d e ;   C 1 -  

c4  a l k y l   a l c o h o l s ,   e . g .   m e t h a n o l ,   e t h a n o l ,   n - p r o p a n o l ,  

i s o p r o p a n o l ,   n - b u t a n o l ,   s e e - b u t a n o l ,   t e r t - b u t a n o l   a n d  

i s o b u t a n o l ;   a m i n d e s ,   e . g .   d i m e t h y l f o r m a m i d e   and  d i m e t h u -  

l a c e t a m i d e ;   k e t o n e s   or  k e t o n e   a l c o h o l s ,   e . g .   a c e t o n e   a n d  

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

d i o x a n e ;   n i t r o g e n t - c o n t a i n i n g   h e t e r o c y c l i c   k t o n e s ,   e . g .  

N - m e t h y l - 2 - p y r r o l i d o n e   and  1 , 3 - d i m e t h y l - 2 - i m i d a z o -  

l i d i n o n e ;   p o l y a l k y l e n e   g l y c o l s ,   e . g .   p o l y e t h y l e n e   g l y c o l  

and  p o l y p r o p y l e n e   g l y c o l ;   a l k y l e n e   g l y c o l s ,   e . g .   h a v i n g   2 

to  6  c a r b o n   a t o m s   in  t h e   a l k y l e n e   g r o u p ,   e . g .   e t h y l e n e  

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

g l y c o l ,   1 , 2 , 6 - h e x a n e t r i o l ,   t h i o d i g l y c o l ,   h e x y l e n e  

g l y c o l ,   and  d i e t h y l e n e   g l y c o l ;   g l y c e r o l ;   l o w e r   a l k y l  

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

m e t h y l   e t h e r ,   d i e t h y l e n e   g l y c o l   m e t h y l   ( o r   e t h y l )   e t h e r ,  

and  t r i e t h y l e n e   g l y c o l   m o n o m e t h y l   (or   m o n o e t h y l )   e t h e r .  

Of  t h e s e   many  w a t e r - m i s c i b l e   o r g a n i c   s o l v e n t s ,  

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

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

(o r   m o n o e t h y l )   e t h e r ,   w h i c h   is   a  l o w e r   a l k y l   e t h e r   o f  



p o l y h y d r i c   a l c o h o l .   P o l y h y d r i c   a l c o h o l s   a r e   p a r t i c u l a r l y  

f a v o r a b l e   b e c a u s e   of  t h e   g r e a t   e f f e c t   t h e r e o f   a s  

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

n o z z l e   w i t h   t h e   r e c o r d i n g   a g e n t   p r e c i p i t a t e d   o n  

e v a p o r a t i o n   of  w a t e r   f rom  t h e   i n k .  

A  s o l u b i l i z a t i o n   a g e n t   may  be  a d d e d   to   t h e  

i n k .   T y p i c a l   e x a m p l e s   of  t h e   s o l u b i l i z a t i o n   a g e n t s  

a r e   n i t r o g e n - c o n t a i n i n g   h e t e r o c y c l i c   k e t o n e s   and  t h e  

e x p e c t e d   a c t i o n   t h e r e o f   i t   to   i m p r o v e   m a r k e d l y   t h e  

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

For  e x a m p l e ,   N - m e t h y l - 2 - p y r r o l i d o n e   and  1 , 3 - d i m e t h y l -  

2 - i m i d a z o l i d i n o n e   a r e   f a v o r a b l y   u s e d .  

I n k s   p e r   se  p r e p a r e d   f rom  s u c h   c o m p o n e n t s   a s  

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

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

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

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

r e s t ) ,   s t o r a g e   s t a b i l i t y ,   and  a l s o   in  s u c h  

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

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

of  c o l o r ,   i nk   a b s o r b a b i l i t y ,   and  i nk   f i x a b i l i t y .  

A d d i t i o n a l l y ,   v a r i o u s   a d d i t i v e s   may  be  i n c o r p o r a t e d  

i n t o   t h e   i n k s   f o r   t h e   p u r p o s e   of  f u r t h e r   i m p r o v i n g   t h e s e  

c h a r a c t e r i s t i c s .   T h e s e   a d d i t i v e s   i n c l u d e ;   v i s c o s i t y  

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

and  o t h e r   w a t e r - s o l u b l e   r e s i n s ;   v a r i o u s   s u r f a c t a n t s   o f  

c a t i o n i c ,   a n i o n i c ,   and  n o n i o n i c   t y p e s ;   s u r f a c e   t e n s i o n  



m o d i f i e r s ,   e . g .   d i e t h a n o l a m i n e   and  t r i e t h a n o l a m i n e ;  

and  pH  c o n d i t i o n e r s   s u c h   as  b u f f e r s .  

For  t h e   p r e p a r a t i o n   of  t h e   i n k   to   be  u s e d   i n  

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

t h e   i n k ,   an  i n o r g a n i c   s a l t   s u c h   as  l i t h i u m   c h l o r i d e ,  

ammonium  c h l o r i d e ,   or  s o d i u m   c h l o r i d e   i s   u s e d   as  a  

r e s i s t i v i t y   m o d i f i e r .   Urea   or  t h i o u r e a   i s   f a v o r a b l y  

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

i nk   at   a  h e a d   of  a  d i s c h a r g e   o r i f i c e .   In  t h e   c a s e   o f  

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

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

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

and  h e a t   c o n d u c t i v i t y )   of  t h e   i n k   may  be  c o n d i t i o n e d .  

The  i n k - j e t   r e c o r d i n g   m e t h o d   of  t h e   p r e s e n t  

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

r e c o r d i n g   medium  may  be  a p p l i e d   on  t h e   b a s i s   of  a n y  

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

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

t h e   a b o v e   s p e c i f i e d   r e c o r d i n g   medium  t h a t   is   t h e  

t a r g e t .   R e p r e s e n t a t i v e s   of  s u c h   t e c h n i q u e s  

a r e   d e t a i l e d ,   f o r   e x a m p l e ,   in  IEEE  T r a n s a c t i o n s   o n  

I n d u s t r y   A p p l i c a t i o n s ,   Vo l ,   I A - 1 3 ,   N o .  1   ( F e b .   a n d  

Mar.  1 9 7 7 ) ,   " N i k k e i   E l e c t r o n i c s "   i s s u e d   A p r i l   19,  1 9 7 6 ,  

J a n u a r y   29,  1973  and  May  6,  1 9 7 4 .  

Some  of  t h e s e   t e c h n i q u e s   a r e   b r i e f l y   d e s c r i b e d  

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

t e c h n i q u e ,   w h i c h   c o m p r i s e s   (1)  a p p l y i n g   a  s t r o n g  



e l e c t r i c   f i e l d   b e t w e e n   a  n o z z l e   and  an  a c c e l e r a t i n g  

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

f r o n t   of  t h e   n o z z l e   to   w i t h d r a w   i nk   p a r t i c l e s  

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

s i g n a l s   to   d e f l e c t i n g   e l e c t r o d e s   when  t h e   i n k   p a r t i c l e s  

f l y   b e t w e e n   t h e s e   e l e c t r o d e s   or  (2)  j e t t i n g   i n k  

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

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

i n f o r m a t i o n .  

The  s e c o n d   is   t h e   s u p e r s o n i c   v i b r a t i o n  

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

a  s m a l l   pump  to  t h e   i n k   v i b r a t i n g   t h e   n o z z l e  

m e c h a n i c a l l y   by  means   of  e . g .   a  q u a r t z   o s c i l l a t o r   t o  

j e t   f i n e   ink   p a r t i c l e s   f o r c i b l y ,   g i v i n g   e l e c t r i c  

c h a r g e   a t   t he   same  t i m e   to  j e t t e d   i nk   p a r t i c l e s   i n  

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

p a t h   of  e a c h   ink   p a r t i c l e s   p a s s i n g   b e t w e e n   d e f l e c t i n g  

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

g i v e n   to  t he   p a r t i c l e s .  

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

t e c h n i q u e   is  t he   m i c r o - d o t   i n k - j e t   t e c h n i q u e ,   w h i c h  

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

d i f f e r e n t   in  s i z e   t h r o u g h   a  n o z z l e   by  k e e p i n g   t h e   i n k  

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

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

a l o n e   f o r   r e c o r d i n g .   T h i s   t e c h n i q u e   is   c h a r a c t e r i z e d  

in  t h a t   f i n e   ink   d r o p l e t s   can  be  p r o d u c e d   e v e n   by  u s i n g  



a  u s u a l   l a r g e   d i a m e t e r   n o z z l e .  

The  t h i r d   i s   t h e   p i e z o e l e c t r i c   d e v i c e   t e c h n i q u e ,  

w h i c h ,   u n l i k e   t h e   o t h e r   t e c h n i q u e s ,   u t i l i s e s   no t   a n y  

m e c h a n i c a l   means   s u c h   as  a  pump  b u t   a  p i e z o e l e c t r i c  

d e v i c e .   Th i s   t e c h n i q u e   c o m p r i s e s   j e t t i n g   ink   d r o p l e t s  

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

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

p r e s s u r i z e   the   i n k .   Any  of  the   a b o v e   v a r i o u s   i n k - j e t  

r e c o r d i n g   t e c h n i q u e s   can  be  u s e d   in  t h e   p r e s e n t   i n v e n -  

t i o n .  

I t   i s   p o s s i b l e   by  u s i n g   the   r e c o r d i n g   medium  a b o v e  

d e s c r i b e d   p r e f e r a b l y   in  c o n j u n c t i o n   w i t h   i n k s   as  d e s c r i b e d  

to  o b t a i n   good  r e c o r d i n g   r e s u l t s ,   as  w i l l   be  shown  in  t h e  

f o l l o w i n g   e x a m p l e s ,   s u c h   t h a t   t he   o p t i c a l   d e n s i t y   of  i n k  

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

of  a l m o s t   a l l   t h e   ink   d o t s   a r e   c i r c l e s   of  s i m i l a r   s i z e s  

w i t h o u t   d i s t o r t i o n ,   and  t h e   s p r e a d   of  ink   d o t s   is   a p p r o -  

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

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

u n e v e n n e s s   t h r o u g h o u t   t he   r e c o r d i n g   s u r f a c e .   I n  

a d d i t i o n ,   the   r e c o r d i n g   medium  shows  no  c u r l i n g   a f t e r  

r e c o r d i n g   as  w e l l   and  has   a  good  f e e l .  

The  i n v e n t i o n   i s   i l l u s t r a t e d   in  more  d e t a i l   w i t h  

r e f e r e n c e   to  t he   f o l l o w i n g   e x a m p l e s .   In  t he   e x a m p l e s  

p a r t s   a r e   a l l   by  w e i g h t .  



E x a m p l e   l a  

A  c o a t i n g   c o m p o s i t i o n   was  p r e p a r e d   by  u s i n g  

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

1  µm)  as  a  f i l l e r   and   p o l y   ( v i n y l   a l c o h o l )   and  a n  

SBR  l a t e x   as  b i n d e r s   a c c o r d i n g   to   t h e   f o l l o w i n g   r e c i p e :  

Th i s   c o a t i n g   c o m p o s i t i o n   was  a p p l i e d   on  a  

w o o d - f r e e   p a p e r ,   as  a  b a s e   p a p e r   of  52  g/m2  in  b a s i s  

w e i g h t ,   12  s e c o n d s   in  s i z i n g   d e g r e e ,   and  65  µm  i n  

t h i c k e n s s   by  m e a n s  o f   a  b l a d e   c o a t e r   to   g i v e   a  c o a t i n g  

t h i c k e n s s   of  2  pm,  and  was  d r i e d   in  t h e   o r d i n a r y   w a y .  

The  t h u s   o b t a i n e d   r e c o r d i n g   medium  was  f r e e   of  t h e  

u n e v e n n e s s   of  c o a t i n g   t h i c k n e s s   and  t h e   c u r l i n g .  

I n k - j e t   r e c o r d i n g   on  t h i s   r e c o r d i n g   medium  w a s  

p e r f o r m e d   by  u s i n g   t h e   f o l l o w i n g   s i x   k i n d s   of  i n k s   a n d  

a  r e c o r d e r   p r o v i d e d   w i t h   an  o n - d e m a n d   t y p e   of  i n k - j e t  

r e c o r d i n g   head   ( d i s c h a r g e   o r i f i c e   d i a m e t e r   65  pm,  

p i e z o e l e c t r i c   o s c i l l a t o r  d r i v i n g   v o l t a g e   70  V,  i t s  

f r e q u e n c y   3  KHz)  f o r   d i s c h a r g i n g   ink   d r o p l e t s   t h e r e f r o m  

by  means  of  t he   p i e z o e l e c t r i c   o s c i l l a t o r ,   and  r e c o r d i n g  

c h a r a c t e r i s t i c s   of  t h e   r e c o r d i n g   medium  were   e v a l u a t e d .  

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

i r r e g u l a r i t y   were   o b t a i n e d .   The  r e c o r d i n g   medium  d i d  

no t   c u r l   a f t e r   r e c o r d i n g   and  was  good  in  f e e l   as  a  p a p e r .  



Ink   No.  Aa  ( c o m p o s i t i o n )  

Ink   No.  Ba  ( c o m p o s i t i o n )  

Ink   No.  Da  ( c o m p o s i t i o n )  

Ink  No.  Ea  ( c o m p o s i t i o n )  

Ink   No.  Fa  ( c o m p o s i t i o n )  



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

c h a r a c t e r i s t i c s   a r e   shown  in  T a b l e   l a .   M e a s u r e m e n t s  

of  t h e   e v a l u a t i o n   i t e m s   shown  in  T a b l e   la   were   m a d e  

a c c o r d i n g   to  t h e   f o l l o w i n g   m e t h o d s :  

(1)  O p t i c a l   d e n s i t y   of  i nk   d o t :   T h i s   w a s  

m e a s u r e d   by  u s i n g   a  S a k u r a   Mic ro   d e n s i t o   m e t e r   PDM-5 

( s u p p l i e d   by  K o n i s h i r o k u   P h o t o   I n d u s t r y   C o . ,   L t d . ) .  

(2)  S h a p e   of  i nk   d o t :   Ink  d o t s   we re   o b s e r v e d  

w i t h   a  s t e r e o m i c r o s c o p e ,   and  r a t e d   as  f o l l o w s :  

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

Δ  . . .   s l i g h t l y   d i s t o r t e d   c i r c l e s  

X  . . .   i r r e g u l a r   s h a p e s  

(3)  D e g r e e   of  i nk   dot   s p r e a d :   The  d i a m e t e r  

of  i nk   do t   was  m e a s u r e d   w i t h   a  s t e r e o m i c r o s c o p e   a n d  

t h e   a b o v e   d e g r e e   was  e x p r e s s e d   by  t h e   r a t i o   of  t h e  

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

(4)  C l e a r n e s s   of  c o l o r :   C o l o r s   of  i m a g e s  

i n k - j e t   r e c o r d e d   w e r e   c o m p a r e d   w i t h   one  a n o t h e r   b y  

v i s u a l   o b s e r v a t i o n   and  r a n k e d   i n t o   g r o u p s   @ ,  Δ  

and  X  in  t he   o r d e r   of  r e d u c i n g   c l e a r n e s s .  

(5)  Ink  a b s o r b a b i l i t y :   T h r e e   i n k   d r o p l e t s  

w e r e   s h o t   to  s u p e r p o s e   t h e i r   d o t s   one  upon   a n o t h e r  

and  t h e   s t a t e   of  t h e   d o t s   a f t e r   one  s e c o n d   was  r a t e d  

as  f o l l o w s :   
5 



O . . .   No  e f f u s i o n   of  t h e   i nk   on  t he   r e c o r d i n g  

s u r f a c e   was  o b s e r v e d   and  t h e   image   w a s  

d i s t i n c t  

X  . . .   The  s t a t e   o t h e r   t h a n   t h e   a b o v e  

(6)  I r r e g u l a r i t y   in  do t   d i a m e t e r :   D i a m e t e r s  

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

the   i r r e g u l a r i t y   was  e x p r e s s e d   by  ( ( S t a n d a r d   d e v i a t i o n  

of  do t   d i a m e t e r s ) / ( A v e r a g e   v a l u e   of  do t   d i a m e t e r s   ) ) x  

100  

E x a m p l e   2 a  

V a r i o u s   g r a d e s   of  b a s e   p a p e r s ,   as  shown  in  T a b l e  

2a,  d i f f e r e n t   in  s i z i n g   d e g r e e   and  d i f i n i t e   in  b a s i s  

w e i g h t   (55  g /m2)   and  in  t h i c k n e s s   (70  µm)  were   c o a t e d  

s i m i l a r l y   to   E x a m p l e   la  w i t h   t h e   same  c o a t i n g  

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

m e d i a .  

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

t h e   r e c o r d i n g   s u r f a c e   of  s a m p l e   No.  2 a - l   and  m a n y  

c o a t - l a c k i n g   s i t e s   were   o b s e r v e d   on  t h e   r e c o r d i n g  

s u r f a c e s   of  s a m p l e s   No.  2 a - 8   a n d - N o .   2 a - 9 .  

U s i n g   e a c h   s a m p l e   medium  shown  in  T a b l e   2a,   t h e  

r e c o r d i n g   p r o c e d u r e   of  E x a m p l e   la   was  f o l l o w e d   ( i n k  

No.  Ba  was  u s e d ) .   A f t e r   r e c o r d i n g ,   t h e   i r r e g u l a r i t y   i n  

dot   d i a m e t e r s   was  d e t e r m i n e d   on  e a c h   s a m p l e .   R e s u l t s  

t h e r e o f   a r e   shown  in  T a b l e   2 a .  

E x a m p l e   3 a  .  

A  c o a t i n g   c o m p o s i t i o n   was  p r e p a r e d   by  u s i n g   a  



s i l i c a   p o w d e r   ( t r a d e n a m e :   N i p s i l   E  220  A,  s u p p l i e d   b y  

N i p p o n   S i l i c a   Kogyo  C o . ,   L t d . ,   a v e r a g e   p a r t i c l e   s i z e  

1.0  pm)  as  a  f i l l e r   a c c o r d i n g   to   t h e   f o l l o w i n g   r e c i p e :  

A   p o r t i o n   of  t h i s   c o a t i n g   c o m p o s i t i o n   w a s  

a p p l i e d   on  a  w o o d - f r e e   p a p e r   of  60  g/m2  in  b a s i s  

w e i g h t ,   20  s e c o n d s   in  s i z i n g   d e g r e e ,   and  73  pm  i n  

t h i c k n e s s   by  means   of  a  b l a d e   c o a t e r   to   g i v e   a  c o a t i n g  

t h i c k n e s s   of  2  µm,  and  was  d r i e d   in  t h e   o r d i n a r y   w a y ,  

g i v i n g   a  r e c o r d i n g   med ium.   On  t h i s   r e c o r d i n g   m e d i u m ,  

t h e   u n e v e n n e s s   of  c o a t i n g   t h i c k n e s s   or  t h e   c o a t - l a c k i n g  

s i t e   was  no t   o b s e r v e d   at   a l l   and  t h e   c u r l i n g   d id   n o t  

r e s u l t .   R e c o r d i n g   on  t h i s   r e c o r d i n g   med ium  w a s  

c o n d u c t e d   in  t h e   same  m a n n e r   as  in  E x a n p l e   l a ,   g i v i n g  

e x t r e m e l y   d i s t i n c t   i m a g e s   f r e e   of  r e c o r d i n g   i r r e g u l a r i t y .  

T h i s   r e c o r d i n g   med ium  d id   no t   c u r l   on  r e c o r d i n g   a n d  

was  good  in  f e e l   as  p a p e r .   R e s u l t s   of  e v a l u a t i n g  

r e c o r d i n g   c h a r a c t e r i s t i c s   a r e   shown  in  T a b l e   3 a .  

E x a m p l e   4 a  

V a r i o u s   g r a d e s   of  b a s e   p a p e r s ,   as  shown  i n  

T a b l e   4a,  d i f f e r e n t   in  b a s i s   w e i g h t   and  d e f i n i t e   i n  

s i z i n g   d e g r e e   (12  s e c o n d s )   and  in  t h i c k e n s s   (70  µm  a n d  

85  µm)  w e r e   c o a t e d   s i m i l a r l y   to   E x a m p l e   3a  w i t h   a  

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



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

Many  c o a t i n g   i r r e g u l a r i t i e s   w e r e   o b s e r v e d   o n  

s a m p l e s   No.  4 a - 1   and  No.  4 a - 2   of  t h e s e   r e c o r d i n g  

m e d i a ,   and  s a m p l e   No.  4 a - 9   was  no t   good   in  f e e l ,   t o o .  

I n k - j e t   r e c o r d i n g   on  t h e s e   r e c o r d i n g   m e d i a  

( a l l   t h e   s a m p l e s   of  t h i s   e x a m p l e )   was  made  in  t h e   s a m e  

m a n n e r   as  in  E x a m p l e   la  ( u s i n g   i nk   No.  C a ) .   Then  t h e  

i r r e g u l a r i t y   in  d o t   d i a m e t e r s   was  m e a s u r e d   on  e a c h  

s a m p l e .   R e s u l t s   t h e r e o f   a re   shown  in  T a b l e   4 a .  

Example   l b  

A  c o a t i n g   c o m p o s i t i o n   was  p r e p a r e d   by  u s i n g  

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

1  pm)  as  a  f i l l e r   and  p o l y v i n y l   a l c o h o l   and  an  SBR 

l a t e x   as  b i n d e r s   a c c o r d i n g   to  t h e   f o l l o w i n g   r e c i p e :  

T h i s   c o a t i n g   c o m p o s i t i o n   was  a p p l i e d   on  a  

w o o d - f r e e   b a s e   p a p e r   of  52  g/m2  in  b a s i s   w e i g h t ,   12 

s e c o n d s   in  s i z i n g   d e g r e e   and  65  µm  in  t h i c k n e s s   b y  

means  of  a  b l a d e   c o a t e r   to  g i v e   a  c o a t i n g   t h i c k n e s s  

of  2  pm,  and  was  d r i e d   in  t he   o r d i n a r y   way.   The  t h u s  

o b t a i n e d   r e c o r d i n g   medium  was  f r e e   of  t h e   u n e v e n n e s s   o f  

c o a t i n g   t h i c k n e s s   and  t he   c u r l i n g .  

I n k - j e t   r e c o r d i n g   on  t h i s   r e c o r d i n g   medium  w a s  

p e r f o r m e d   by  u s i n g   t h e   f o l l o w i n g   6  k i n d s   of  i n k s   and  a  



r e c o r d e r   p r o v i d e d   w i t h   an  o n - d e m a n d   t y p e   of  i n k - j e t  

r e c o r d i n g   h e a d   ( d i s c h a r g e   o r i f i c e   d i a m e t e r   65  pm,  

p i e z o e l e c t r i c   o s c i l l a t o r   d r i v i n g   v o l t a g e   70  V,  i t s  

f r e q u e n c y   3  KHz)  f o r   d i s c h a r g i n g   i nk   d r o p l e t s   t h e r e f r o m  

by  means   of  t h e   p i e z o e l e c t r i c   o s c i l l a t o r ,   and  r e c o r d i n g  

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

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

u n e v e n n e s s   we re   o b t a i n e d .   The  r e c o r d i n g   med ium  d i d   n o t  

c u r l   on  r e c o r d i n g   and  was  good  in  f e e l   as  p a p e r .  

Ink  No.  Ab  ( c o m p o s i t i o n ) ( v i s c o s i t y   of  a b o u t   2 5  c p )  

Ink  No.  Bb  ( c o m p o s i t i o n ) ( v i s c o s i t y   of  a b o u t   20  c p )  

Ink  No.  Cb  ( c o m p o s i t i o n ) ( v i s c o s i t y   of  a b o u t   15  c p )  



Ink  No.  Db  ( c o m p o s i t i o n ) ( v i s c o s i t y   of  a b o u t   10  c p )  

Ink  No.  Eb  ( c o m p o s i t i o n ) ( v i s c o s i t y   of  a b o u t   5  c p )  

T r i e t h y l e n e   g l y c o l   m o n o m e t h y l  

Ink  No.  Fb  ( c o m p o s i t i o n ) ( v i s c o s i t y   a b o u t   3  c p )  

Ink  No.  Gb  ( c o m p o s i t i o n ) ( v i s c o s i t y   of   a b o u t   1 .5  c p )  

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

c h a r a c t e r i s t i c s   a r e   shown  in  T a b l e   l b .   M e a s u r e m e n t s  

of  t he   e v a l u a t i o n   i t e m s   shown  in  T a b l e   lb  were   made  

a c c o r d i n g   to  t h e   m e t h o d s   d e s c r i b e d   in  E x a m p l e   l a .  

E x a m p l e   2 b .  

V a r i o u s   g r a d e s   of  b a s e   p a p e r s ,   a1  shown  i n  



T a b l e   2b,  d i f f e r e n t   in  s i z i n g   d e g r e e   and  d e f i n i t e   i n  

b a s i s   w e i g h t   (55  g /m2)   and  in  t h i c k n e s s   (70  µm)  w e r e  

c o a t e d   s i m i l a r l y   to   E x a m p l e   lb  w i t h   t h e   same  c o a t i n g  

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

m e d i a .  

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

t h e   r e c o r d i n g   s u r f a c e   of  s a m p l e   No.  2 b - 1   and  m a n y  

c o a t - l a c k i n g   s i t e s   w e r e   o b s e r v e d   on  s a m p l e s   No.  2 b - 8  

and  No.  2 b - 9 .  

U s i n g   e a c h   s a m p l e   medium  shown  in  T a b l e   2 b ,  

t h e   r e c o r d i n g   p r o c e d u r e   of  E x a m p l e   lb  was  r e p e a t e d  

( i n k   No.  Cb  was  u s e d ) .   A f t e r   r e c o r d i n g ,   t h e   i r r e g u l a r i t y  

in  do t   d i a m e t e r s   was  d e t e r m i n e d   on  e a c h   s a m p l e .  

R e s u l t s   t h e r e o f   a r e   shown  in  T a b l e   2 b .  

E x a m p l e   3 b  

A  c o a t i n g   c o m p o s i t i o n   was  p r e p a r e d   by  u s i n g  

a  s i l i c a   p o w d e r   ( t r a d e n a m e :   N i p s i l   E  220  A,  s u p p l i e d  

by  N i p p o n   S i l i c a   Kogyo  C o . ,   L t d . ,   a v e r a g e   p a r t i c l e  

s i z e   1 .0   µm)  as  a  f i l l e r   a c c o r d i n g   to  t h e   f o l l o w i n g  

r e c i p e :  

A  p o r t i o n   of  t h i s   c o a t i n g   c o m p o s i t i o n   w a s  

a p p l i e d   on  a  w o o d - f r e e   b a s e   p a p e r   of  60  g/m2  in  b a s i s  

w e i g h t ,   20  s e c o n d s   in  s i z i n g   d e g r e e ,   and  73  µm  i n  



t h i c k n e s s   by  means   of  a  b l a d e   c o a t e r   to   g i v e   a  

c o a t i n g   t h i c k n e s s   of  2  pm,   and  was  d r i e d   in  t h e  

o r d i n a r y   way,  g i v i n g   a  r e c o r d i n g   m e d i u m .   On  t h i s  

r e c o r d i n g   medium,   t h e   u n e v e n n e s s   of  c o a t i n g   t h i c k n e s s  

or  t h e   c o a t - l a c k i n g   s i t e   was  no t   o b s e r v e d   a t   a l l   a n d  

t h e   c u r l i n g   d i d   n o t   r e s u l t .   R e c o r d i n g   on  t h i s  

r e c o r d i n g   medium  in  a  s i m i l a r   way  as  in  E x a m p l e   l b  

gave  e x t r e m e l y   d i s t i n c t   i m a g e s   f r e e   of  r e c o r d  

i r r e g u l a r i t y .   T h i s   r e c o r d i n g   medium  d i d   n o t   c u r l   o n  

r e c o r d i n g   and  was  good  in  f e e l   as  p a p e r .   R e s u l t s   o f  

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

T a b l e   3 b .  

E x a m p l e   4 b  

V a r i o u s   g r o d e s   of  b a s e   p a p e r s ,   as  shown  i n  

T a b l e   4,  d i f f e r e n t   in  b a s i s   w e i g h t   and  d e f i n i t e   i n  

s i z i n g   d e g r e e   (12  s e c o n d s )   and  in  t h i c k n e s s   (70  pm  a n d  

85  pm)  we re   c o a t e d   s i m i l a r l y   to  E x a m p l e   3b  w i t h   a  

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

3b,  t h u s   p r e p a r i n g   r e c o r d i n g   m e d i a .  

Many  c o a t i n g   i r r e g u l a r i t i e s   w e r e   o b s e r v e d   on  

s a m p l e s   No.  4b -1   and  No.  4b-2   of  t h e s e   r e c o r d i n g   m e d i a ,  

and  s a m p l e   No.  4 b - 9   was  no t   good  in  f e e l ,   t o o .  

I n k - j e t   r e c o r d i n g   on  t h e s e   r e c o r d i n g   m e d i a  

( a l l   t h e   s a m p l e s   of  t h i s   e x a m p l e )   was  made  in  t h e  

same  m a n n e r   as  in  E x a m p l e   lb  ( u s i n g   i n k   No.  Cb ) .   T h e n  

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

e a c h   s a m p l e .   R e s u l t s   t h e r e o f   a re   shown  in  T a b l e   4 b .  



E x a m p l e   l c  

A  c o a t i n g   c o m p o s i t i o n   was  p r e p a r e d   by  u s i n g  

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

1  µm)  as  a  f i l l e r   and  p o l y   ( v i n y l   a l c o h o l )   and  an  SBR 

l a t e x   as  b i n d e r s   a c c o r d i n g   to  t h e   f o l l o w i n g   r e c i p e :  

T h i s   c o a t i n g   c o m p o s i t i o n   was  a p p l i e d   on  a  

w o o d - f r e e   b a s e   p a p e r   of  52  g/m2  in  b a s i s   w e i g h t ,   12 

s e c o n d s   in  s i z i n g   d e g r e e ,   and  65  pm  in  t h i c k n e s s   b y  

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

2  pm,  and  was  d r i e d   in  t h e   o r d i n a r y   way.  The  t h u s  

o b t a i n e d   r e c o r d i n g   medium  was  f r e e   of  t h e   u n e v e n n e s s  

of  c o a t i n g   t h i c k n e s s   and  t h e   c u r l i n g .  

I n k - j e t   r e c o r d i n g   on  t h i s   r e c o r d i n g   m e d i u m  

was  p e r f o r m e d   by  u s i n g   t h e   f o l l o w i n g   6  k i n d s   of  i n k s  

and  a  r e c o r d e r   p r o v i d e d   w i t h   an  o n - d e m a n d   t y p e   of  i n k -  

j e t   r e c o r d i n g   head   ( d i s c h a r g e   o r i f i c e   d i a m e t e r   65  µm, 

p i e z o e l e c t r i c   o s c i l l a t o r   d r i v i n g   v o l t a g e   v o l t a g e   70  V, 

i t s   f r e q u e n c y   3  KHz)  f o r   d i s c h a r g i n g   ink   d r o p l e t s  

t h e r e f r o m   by  means  of  t h e   p i e z o e l e c t r i c   o s c i l l a t o r ,  

and  r e c o r d i n g   c h a r a c t e r i s t i c s   of  t h i s   r e c o r d i n g  

medium  were   e v a l u a t e d .   T h u s ,   e x t r e m e l y   d i s t i n c t   i m a g e s  

f r e e   of  r e c o r d i n g   u n e v e n n e s s   were   o b t a i n e d .   T h e  

r e c o r d i n g   medium  d i d   no t   c u r l   a f t e r   r e c o r d i n g   and  w a s  



good  in  f e e l   as  p a p e r .  

Ink  No.  Ac  ( c o m p o s i t i o n ) ( s u r f a c e   t e n s i o n   of  a b o u t  

60  d y n / c m )  

Ink  No.  Bc  ( c o m p o s i t i o n ) ( s u r f a c e   t e n s i o n   of  a b o u t  

55  d y n / c m )  

Ink  No.  Cc  ( c o m p o s i t i o n ) ( s u r f a c e   t e n s i o n   of  a b o u t  

50  d y n / c m )  

Ink  No.  Dc  ( c o m p o s i t i o n ) ( s u r f a c e   t e n s i o n   of  a b o u t  

45  d y n / c m )  



Ink  No.  Ec  ( c o m p o s i t i o n ) ( s u r f a c e   t e n s i o n   of  a b o u t  

40  d y n / c m )  

Ink  No.  Fc  ( c o m p o s i t i o n ) ( s u r f a c e   t e n s i o n   of  a b o u t  

35  d y n / c m )  

Ink   No.  Gc  ( c o m p o s i t i o n ) ( s u r f a c e   t e n s i o n   of  a b o u t  

30  d y n / c m )  

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

c h a r a c t e r i s t i c s   a re   shown  in  T a b l e   l c .   M e a s u r e m e n t s  

of  t h e   e v a l u a t i o n   i t e m s   shown  in  T a b l e   lc  were   m a d e  

a c c o r d i n g   to  t he   m e t h o d s   d e s c r i b e d   in  E x a m p l e   l a .  



E x a m p l e   2 c  

V a r i o u s   g r a d e s   of  b a s e   p a p e r s ,   as  shown  i n  

T a b l e   2,  d i f f e r e n t . i n   s i z i n g   d e g r e e   and  d e f i n i t e   i n  

b a s i s   w e i g h t   ( 5 5 g / m 2 )   and  in  t h i c k n e s s   (70pm)  w e r e  

c o a t e d   s i m i l a r l y   to   E x a m p l e   lc   w i t h   t h e   same  c o a t i n g  

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

m e d i a .  

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

t h e   r e c o r d i n g   s u r f a c e   of  s a m p l e   N o . 2 c - l   and  many  c o a t -  

l a k i n g   s i t e s   w e r e   o b s e r v e d   on  s a m p l e s   N o . 2 c - 8   and  N o .  

2 c - 9 .  

U s i n g   e a c h   s a m p l e   medium  shown  in  T a b l e   2 c ,  

t h e   r e c o r d i n g   p r o c e d u r e   of  E x a m p l e   lc  was  f o l l o w e d  

( i n k   No .Cc   was  u s e d ) .   A f t e r   r e c o r d i n g ,   t h e   i r r e g u l a r i t y  

in  d o t   d i a m e t e r s   was  d e t e r m i n e d   on  e a c h   s a m p l e .   R e s u l t s  

t h e r e o f   a r e   shown  in  T a b l e   2 c .  

E x a m p l e   3 c  

A  c o a t i n g   c o m p o s i t i o n   was  p r e p a r e d   by  u s i n g   a  

s i l i c a   p o w d e r   ( t r a d e n a m e :   N i p s i l   E220A,  s u p p l i e d   b y  

Nippon  S i l i c a   Kogyo  C o . ,   L t d . ,   a v e r a g e   p a r t i c l e   s i z e   1 . 0  

pm)  as  a  f i l l e r   a c c o r d i n g   to  t h e   f o l l o w i n g   r e c i p e :  

A  p o r t i o n   of  t h i s   c o a t i n g   c o m p o s i t i o n   w a s  

a p p l i e d   on  a  w o o d - f r e e   b a s e   p a p e r   of  60g /m2  in  b a s i s  



w e i g h t ,   20  s e o c n d s   in  s i z i n g   d e g r e e ,   and  73  µm  in  t h i c k -  

n e s s   by  means   of  a  b l a d e   c o a t e r   to   g i v e   a  c o a t i n g   t h i c k -  

n e s s   of  2  µm,  and  was  d r i e d   in  t h e   o r d i n a r y   way,  g i v i n g  

r e c o r d i n g   m e d i u m .   On  t h i s   r e c o r d i n g   medium,   t he   u n -  

- e v e n n e s s   of  c o a t i n g   t h i c k n e s s   or   t h e   c o a t - l a c k i n g   s i t e  

was  no t   o b s e r v e d   a t   a l l   and  t h e   c u r l i n g   d id   not   r e s u l t .  

R e c o r d i n g   on  t h i s   r e c o r d i n g   med ium  in  a  s i m i l a r   way  a s  

in  E x a m p l e   1c  gave   e x t r e m e l y   d i s t i n c t   i m a g e s   f r e e   o f  

r e c o r d i n g   i r r e g u l a r i t y .   T h i s   r e c o r d i n g   medium  d id   n o t  

c u r l   on  r e c o r d i n g   and  was  good  in  f e e l   as  p a p e r .  

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

shown  in  T a b l e   3 c .  

E x a m p l e   4 c  

V a r i o u s   g r a d e s   of  b a s e   p a p e r ,   as  shown  i n  

T a b l e   4c ,   d i f f e r e n t   in  b a s i s   w e i g h t   and  d e f i n i t e   i n  

s i z i n g   d e g r e e   (12  s e c o n d s )   and  in  t h i c k n e s s   (70  pm  a n d  

85  pm)  we re   c o a t e d   s i m i l a r l y   to   E x a m p l e   3c  w i t h   a  p o r t i o n  

of  t he   c o a t i n g   c o m p o s i t i o n   p r e p a r e d   in  Example   3c,  t h u s  

p r e p a r i n g   r e c o r d i n g   m e d i a .  

Many  c o a t i n g   i r r e g u l a r i t i e s   were   o b s e r v e d   o n  

s a m p l e s   N o . 4 c - l   and  N o . 4 c - 2   of  t h e s e   r e c o r d i n g   m e d i a ,  

and  s a m p l e   N o . 4 c - 9   was  no t   good  in  f e e l ,   t o o .  

Then ,   i n k - j e t   r e c o r d i n g   on  t h e s e   r e c o r d i n g   m e d i a  

( a l l   t h e   s a m p l e s   of  t h i s   e x a m p l e s )   was  p e r f o r m e d   i n  

t he   same  m a n n e r   as  in  E x a m p l e   lc  ( u s i n g   ink   N o . D c ) .  

T h e r e a f t e r ,   t h e   i r r e g u l a r i t y   in  do t   d i a m e t e r s   w a s  

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



T a b l e   4 c .  

E x a m p l e   l d  

The  i n k - j e t   r e c o r d i n g   and  t h e   e v a l u a t i o n   of  t h e  

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

were   r e p e a t e d   s i m i l a r l y   to   E x a m p l e s   la   to   4a  e x c e p t   f o r  

u s i n g   a  n e u t r a l   p a p e r   of  90  g / m   in  b a s i s  w e i g h t   and  0 

s e c o n d s   in  s i z i n g   d e g r e e   b e i n g   p r e p a r e d   as  b a s e   p a p e r  

by  m i x i n g   a  h a r d   wood  b l e a c h e d   k r a f t   p u l p   and  a  s o f t  

wood  b l e a c h e d   k r a f t   p u l p ,   as   raw  m a t e r i a l   p u l p s ,   in  a  

w e i g h t   r a t i o   of  1  :   1,  and  b e a t i n g   t h e   m i x t u r e   in  a  

r e f i n e r   to   a  f r e e n e s s   of  100  ml ,   f o l l o w e d   by  s h e e t i n g ,  

in  p l a c e   of  t h e   p a p e r s   u s e d   in  E x a m p l e s   la   to   4 a .  

S i m i l a r   r e s u l t s   to   E x a m p l e s   la   to   4a  were   o b t a i n e d .  

E x a m p l e   2 d  

The  i n k - j e t   r e c o r d i n g   and  t h e   e v a l u a t i o n   of  t h e  

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

were   r e p e a t e d   s i m i l a r l y   to   E x a m p l e s   lb  to  4b  e x c e p t   f o r  

u s i n g   a  n e u t r a l   p a p e r   of  5 0 g / m 2   in  b a s i s   w e i g h t   and  30  

s e c o n d s   in  s i z i n g   d e g r e e   b e i n g   p r e p a r e d   as  b a s e   p a p e r  

in  t h e   same  m a n n e r   as  in  E x a m p l e   ld  bu t   u s i n g   an  a l k y l -  

k e t e n e   d i m e r   ( S i z e   P i n e   K - 9 0 2 ,   s u p p l i e d   by  A r a k a w a  

C h e m i c a l   C o . ,   L t d . )   in  t h e   s h e e t i n g   p r o c e s s   as  a n  

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

to  E x a m p l e s   lb  to  4b  w e r e   o b t a i n e d .  

E x a m p l e   3 d  

The  i n k - j e t   r e c o r d i n g   and  t h e   e v a l u a t i o n   of  t h e  

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



w e r e   r e p e a t e d   s i m i l a r l y   to  E x a m p l e s   lc  to   4c  e x c e p t  

f o r   u s i n g   t h e   same  n e u t r a l   p a p e r   as  in  E x a m p l e   3 d .  

S i m i l a r   r e s u l t s   to   E x a m p l e s   lc  to  4c  w e r e   o b t a i n e d .  













1.  Use  in  i n k - j e t   r e c o r d i n g   of  r e c o r d i n g  

medium  c o m p r i s i n g   a  b a s e   p a p e r   and  an  ink  a c c e p t o r  

c o a t e d   on  t he   b a s e   p a p e r ,   c h a r a c t e r i s e d   in  t h a t   t h e  

b a s e   p a p e r   has  a  b a s i s   w e i g h t   of  50  to  90  g/m2  and  a  

s i z i n g   d e g r e e   of  5  to  100  s e c o n d s .  

2.  Use  a c c o r d i n g   to  c l a i m   1,  w h e r e i n   t h e  

t h i c k n e s s   of  t he   b a s e   p a p e r   i s   f rom  60  to   100  p m .  

3.  Use  a c c o r d i n g   to  c l a i m   1  or  c l a i m   2 

w h e r e i n   t h e   b a s e   p a p e r   is   a  n e u t r a l   p a p e r   t h a t   i s  

made  in  a  n e u t r a l   s t a t e .  

4.  Use  a c c o r d i n g   to  any  p r e c e d i n g   c l a i m  

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

b i n d e r   r e s i n .  

5.  An  i n k - j e t   r e c o r d i n g   me thod   u t i l i s i n g   a  

r e c o r d i n g   medium  in  a c c o r d a n c e   w i t h   any  p r e c e d i n g  

c l a i m   c h a r a c t e r i s e d   in  t h a t   t he   w a t e r   c o n t e n t   of  t h e  

ink  is   in  the   r a n g e   of  10  to  90  %  by  w e i g h t .  



6.  An  i n k - j e t   r e c o r d i n g   m e t h o d   u t i l i s i n g   a  

r e c o r d i n g   medium  in  a c c o r d a n c e   w i t h   any  of  c l a i m s   1 

t o  4   c h a r a c t e r i s e d   in  t h a t   the   v i s c o s i t y   of  the   i n k  

is   25  cp  or  l e s s   a t   2 5 ° C .  

7.  An  i n k - j e t   r e c o r d i n g   m e t h o d   u t i l i s i n g   a  

r e c o r d i n g   medium  in  a c c o r d a n c e   w i t h   any  of  c l a i m s   1 

t o  4   c h a r a c t e r i s e d   in  t h a t   t he   s u r f a c e   t e n s i o n   o f  

t he   ink  is   f rom  20  to  60  d y n / c m   a t   2 0 ° C .  

8.  A  m e t h o d   a c c o r d i n g   to  any  of  c l a i m s   5  to  7 

w h e r e i n   t he   ink  c o m p r i s e s   a  dye ,   w a t e r - m i s c i b l e  

o r g a n i c   s o l v e n t ,   and  w a t e r .  

9.  A  m e t h o d   a c c o r d i n g   to  any  of  c l a i m s   5  to  8 

w h e r e i n   t he   w a t e r   c o n t e n t   of  t he   ink  is   from  30  t o  

70  %  by  w e i g h t .  

10.  A  m e t h o d   a c c o r d i n g   to  any  of  c l a i m s   5  to  9 

w h e r e i n   t he   v i s c o s i t y   of  the   ink  i s   15  cp  or  l e s s   a t  

2 5 ° C .  

11.  A  m e t h o d   a c c o r d i n g   to  c l a i m   10  w h e r e i n   t h e  

v i s c o s i t y   of  t he   ink  is  12  cp  or  l e s s   a t   2 5 ° C .  



12.  A  m e t h o d   a c c o r d i n g   to  any  of  c l a i m s   5  t o  

11  w h e r e i n   t he   s u r f a c e   t e n s i o n   of  the   ink  i s   f rom  35  

to  55  d y n / c m   a t   2 0 ° C .  

13.  A  m e t h o d   a c c o r d i n g   to  c l a i m   12  w h e r e i n   t h e  

s u r f a c e   t e n s i o n   of  t h e   ink  is   f rom  40  to  50  d y n / c m  

a t   2 0 ° C .  
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