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and  coating  capability  to  be  determined. 

A  quantity  of  the  ink  is  applied  to  a  first  roller  the  surface 
of  which  is  engraved. 

The  ink  is  evenly  distributed  over  the  roller  using  a 
doctor-blade  set  as  to  wipe  the  roller  surface  clean  and  leave 
the  ink  only  in  the  engraving. 

A  second  roller  of  resiliently  deformable  material  is 
moved  into  contact  with  the  inked  roller  so  causing  ink  to  be 
transferred  to  the  surface  of  the  second  roller  until  equilib- 
rium  is  reached  and  a  sheet  of  the  substrate  to  be  inked  or 
coated  is  introduced  into  the  nip  between  the  two  rollers. 

Means  is  provided  for  cleaning  the  rollers  after  use. 
The  second  roller  may  be  formed  from  two  or  more 

separate  rollers  spaced  apart  so  as  to  define  separate  inking 
surfaces  or  may  be  in  the  form  of  a  single  roller  having  one 
or  more  annular  grooves  to  define  the  different  inking 
surfaces  required. 
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F i e l d   of  i n v e n t i o n  

r h i s   i n v e n t i o n   c o n c e r n s   a  p r i n t i n g   ink  p r o o f e r   and  a n  

i m p r o v e d   m e t h o d   of  p r o o f i n g   an  ink   or  l i k e   m a t e r i a l s .  

B a c k g r o u n d   to  t he   i n v e n t i o n  

The  t e s t i n g   of  i n k s   i n t e r   a l i a   f o r   c o l o u r   has   p r e v i o u s l y  

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

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

or  more  s a m p l e   p r i n t s   or  p r o o f s   to  e n a b l e   the   c o v e r i n g  

q u a l i t i e s   and  c o l o u r   of  the   ink   to  be  a s c e r t a i n e d .  

The  a c c u r a c y   of  such  t e s t s   has   r e l i e d   on  the   a c c u r a c y   i n  

the   m e a s u r e m e n t   of  the   v o l u m e   of  ink  a p p l i e d   to  t h e  

m a c h i n e ,   and  t h i s   in  t u r n   t e n d s   to  be  d i r e c t l y  
a t t r i b u t a b l e   to  the   s k i l l   and  c a r e   e x e r c i s e d   by  t h e  

o p e r a t o r .  

One  such   d e v i c e   is  d e s c r i b e d   in  ou r   e a r l y   P a t e n t  

S p e c i f i c a t i o n   No  1 2 3 8 4 8 3 .  

I t   is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   a n  

i m p r o v e d   p r o o f e r   fo r   c h e c k i n g   on  the  c o a t i n g   c a p a b i l i t y  



and  c o l o u r   of  i n k s   on  p a p e r   and  b o a r d   and  l i k e   m a t e r i a l s .  

D e f i n i t i o n  

In  t he   c o n t e x t   of   t h i s   a p p l i c a t i o n   t h e   e x p r e s s i o n   ' i n k '   i s  

i n t e n d e d   to  c o v e r   any  l i q u i d   or  f l u i d   or  p a i n t   or  p a s t e -  

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

Summary  of   t h e   i n v e n t i o n  

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

of  p r e p a r i n g   a  p r o o f   or  s a m p l e   of  an  i n k   (as   h e r e i n  

d e f i n e d )   as  a  p r e l i m i n a r y   to  i t s   b e i n g   e m p l o y e d   in  a  

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

c o a t i n g   c a p a b i l i t y   to  be  d e t e r m i n e d   c o m p r i s e s   the   s t e p s  

o f : -  

1)  a p p l y i n g   a  q u a n t i t y   of  ink  to  a  f i r s t   r o l l e r   f o r m e d   o f  

r e s i l i e n t l y   d e f o r m a b l e   m a t e r i a l ;  

2)  b r i n g i n g   t h e   f i r s t   r o l l e r   i n t o   c o n t a c t   w i t h   a  s e c o n d  

r o l l e r   a x i a l l y   l o n g e r   t h a n   t he   f i r s t ,   and  e n g r a v e d   so  a s  

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

i n t o   w h i c h   t h e   i n k   can  become  t r a p p e d ;  

3)  c a u s i n g   t h e   i nk   to  become  e v e n l y   d i s t r i b u t e d   o v e r   t h a t  

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

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

u s i n g   a  s o - c a l l e d   d o c t o r   b l a d e   s e t   so  as  to  wipe  t h e  

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

d e p r e s s i o n s ;  

4 )  c o n t r o l l i n g   t h e   p r e s s u r e   b e t w e e n   t h e   two  r o l l e r s   so  a s  



to  f i r s t   c a u s e   ink  to  be  t r a n s f e r r e d   from  t he   d e p r e s s i o n s  

o n t o   the   s u r f a c e   of  the   s e c o n d   r o l l e r   u n t i l   e q u i l i b r i u m   i s  

r e a c h e d ;  

5)  i n t r o d u c i n g   i n t o   t he   n ip   b e t w e e n   the  two  r o l l e r s   a  

s a m p l e   of  s h e e t   m a t e r i a l   w h i c h   is  the   same  as  or  s i m i l a r  

to  t h a t   to  w h i c h   the   ink   is  to  be  a p p l i e d   in  a  s u b s e q u e n t  

p r i n t i n g   p r o c e s s   and  c a u s i n g   the   ink  on  the   s u r f a c e   of  t h e  

f i r s t   r e s i l i e n t l y   d e f o r m a b l e   r o l l e r   to  be  a p p l i e d   as  a  

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

The  r e s u l t i n g   c o a t i n g   is  f o u n d   to  be  r e a d i l y  r e p r o d u c i b l e  

to   a  h i g h   l e v e l   of  a c c u r a c y   by  m e r e l y   a l l o w i n g   t he   t w o  

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

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

s a m p l e   of  s h e e t   m a t e r i a l   t h e r e b e t w e e n .  

I f   a  r e d u c e d   t o n e   ( o r   u n d e r t o n e )   e f f e c t   is  r e q u i r e d ,   a  

l e n g t h   of   the   s a m p l e   of  s h e e t   m a t e r i a l  i s   s e l e c t e d   so  a s  

to   be  g r e a t e r   t h a n   t he   c i r c u m f e r e n c e   of  t he   t r a n s f e r  

r o l l e r   so  t h a t   t he   s h e e t   m a t e r i a l   w i l l   s t i l l   be  l o c a t e d   i n  

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

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

D u r i n g   t h i s   l a t t e r ,  t h e   ink   a v a i l a b l e   f o r   c o a t i n g   t h e  

s h e e t   m a t e r i a l   is   t h a t   r e m a i n i n g   in  the   d e p r e s s i o n s   a f t e r  

t h e   f i r s t   p a s s   of  t he   s h e e t  m a t e r i a l .  

P r e f e r a b l y   the   d o c t o r   b l a d e   is  a d j u s t a b l e   in  b o t h  

p r o x i m i t y   and  a n g l e   of  i n c l i n a t i o n   to  the   s u r f a c e   of  t h e  

e n g r a v e d   r o l l e r .   T y p i c a l l y   t he   a n g l e   b e t w e e n   t he   p l a n e   o f  

t he   b l a d e   and  the   n o r m a l   to  t he   r o l l e r   s u r f a c e   a t   t h e  

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

is   in  t h e  r a n g e   7 0 °  -   8 5 ° .  



P r e f e r a b l y   f o r c e   is  a p p l i e d   to  the   h i n g e i n g   f rame  to  u r g e  

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

t h e   d e s i r e d   p r e s s u r e   t h e r e b e t w e e n .  

The  f o r c e   may  be  o b t a i n e d   f rom  one  or  more  a i r   c y l i n d e r s .  

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

n u m b e r   of  d i f f e r e n t l y   e n g r a v e d   r o l l e r s   may  be  p r o v i d e d   a n d  

t h e   a p p r o p r i a t e   one  is   s e l e c t e d   a c c o r d i n g   to  the  t e c h n i q u e  

w h i c h   is  to  be  s i m u l a t e d .  

A l t h o u g h   r e f e r e n c e   has  so  f a r   o n l y   been   made  to  a  s i n g l e  

f i r s t   r o l l e r ,   i t   is   to  be  u n d e r s t o o d   t h a t   the   me thod   i s  

a p p l i c a b l e   to  a p p a r a t u s   in  w h i c h   t h e r e   is  more  t h a n   o n e  

f i r s t   r o l l e r   and  in  wh ich   t he   i n k i n g   s u r f a c e s   of  the   t w o  

or   more  f i r s t   r o l l e r s   a re   s e p a r a t e   one  f rom  the   o t h e r   b y  

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

i f   no t   a c t u a l   a x i a l l y   s p a c i n g   of  t he   r o l l e r s   a l o n g   a  

s h a f t .   The  i n v e n t i o n   t h u s   a l l o w s   two  or  more  d i f f e r e n t  

c o l o u r s   of  ink  or   d i f f e r e n t  t y p e s   of  ink   or  d i f f e r e n t  

s h a d e s   of  ink   to  be  a p p l i e d   to  d i f f e r e n t   ones   of  the   f i r s t  

r o l l e r s   and  f o r   two  p r o o f i n g   c o a t i n g s   to  be  l a i d   down  o n  

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

r o l l e r s .   T h i s   is   of  p a r t i c u l a r   a d v a n t a g e   where   a  d i r e c t  

c o m p a r i s o n   u n d e r   t he   same  c o n d i t i o n s   is  r e q u i r e d   b e t w e e n  

one  ink   and  a n o t h e r .  

The  m e t h o d   a l s o   a l l o w s   f o r   c o m p a r i s o n   of  an  unknown  i n k  

w i t h   known  i n k s .  

The  m e t h o d   is  p a r t i c u l a r l y   a p p l i c a b l e   to  t h i c k   p a s t e - l i k e  

i n k s   and  r e l i e s   f o r   i t s   s u c c e s s   on  the   f a c t   t h a t   t h e  

d o c t o r   b l a d e   can  be  s e t   to  c l e a n   t he   e n g r a v e d   r o l l e r   j u s t  

b e f o r e   t he   l a t t e r   is  due  to  e n g a g e   the   r e s i l i e n t   r o l l e r  



and  fo rm  t he   n ip   t h e r e b e t w e e n   and  a  s h e e t   of  p a p e r   o r  

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

t h e r e f o r e   o n l y   have  ink  a p p l i e d   to  t h a t   s u r f a c e   of  t h e  

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

The  p r e s s u r e   b e t w e e n   the   r o l l e r s   is  a d j u s t e d   so  t h a t   t h i s  

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

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

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

1)  a  f i r s t   e n g r a v e d   r o l l e r   h a v i n g   a  p l u r a l i t y  o f  

m i c r o s c o p i c   d e p r e s s i o n s   in  i t s   s u r f a c e ;  

2)  a  d o c t o r   b l a d e   a d j u s t a b l y   m o u n t e d   r e l a t i v e   to  t he   f i r s t  

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

ink   f rom  t he   s u r f a c e   of  the   r o l l e r   and  l e a v e   ink   o n l y   i n  

t he   d e p r e s s i o n s ;  

3)  a t   l e a s t   two  s e c o n d   r o l l e r s   e ach   of  r e s i l i e n t l y  

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

i n k i n g   s u r f a c e s ,   m o u n t e d   f o r   r o t a t i o n   a b o u t   an  a x i s  

p a r a l l e l   to  the   a x i s   of  r o t a t i o n   of  the  f i r s t ,   e n g r a v e d ,  

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

e n g r a v e d   r o l l e r ,   and  away  t h e r e f r o m ,   as  r e q u i r e d ;  

4)  means   f o r   a d j u s t i n g   the   p r e s s u r e   e x e r t e d   b e t w e e n   t h e  

r o l l e r s ;  

5)  d r i v e   means  f o r   r o t a t i n g   at   l e a s t   the  e n g r a v e d   r o l l e r  

a t   a  c o n t r o l l e d   s p e e d ,   a n d  

6)  s h e e t   c o l l e c t i n g   means  on  the   d i s c h a r g e   s i d e   of  the   n i p  

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



of  p a p e r   or   l i k e   m a t e r i a l   a f t e r   t he   l a t t e r   has  p a s s e d  

b e t w e e n   t he   r o l l e r s   and  had  ink   a p p l i e d   t h e r e t o   f rom  t h e  

r o l l e r s .  

By  p r o v i d i n g   two  s e p a r a t e   r o l l e r s   or  at   l e a s t   a  s i n g l e  

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

a n n u l a r   g r o o v e ,   w i t h   t he   t o t a l   e x t e n t   of  the   r e s i l i e n t l y  

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

r o l l e r ,   so  d i f f e r e n t   i n k s   can   be  l a i d   down  as  c o a t i n g s   o n  

a  s i n g l e   s h e e t   of  p a p e r   or   l i k e   s h e e t   m a t e r i a l   p a s s e d  

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

c o a t i n g ,   as  p r o v i d e d   by  t h e   m e t h o d   of  the   i n v e n t i o n ,   b e i n g  

l a i d   down  f rom  the   ink   c o n t a i n e d   on  the   s u r f a c e s   of  t h e  

r e s i l i e n t l y   d e f o r m a b l e   r o l l e r s .   In  t h i s   way,  d i r e c t  

c o m p a r i s o n   can   be  made  b e t w e e n   one  i nk   and  a n o t h e r .  

I t   i s   to  be  u n d e r s t o o d   t h a t   any  n u m b e r   of  s e p a r a t e   i n k i n g  

s u r f a c e s   may  be  p r o v i d e d   by  an  a p p r o p r i a t e   number   of  s u b -  

d i v i s i o n s   of  the   c y l i n d r i c a l   s u r f a c e   of  a  s i n g l e  

r e s i l i e n t l y   d e f o r m a b l e   r o l l e r   or   by  means  of  a  

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

s i n g l e   s h a f t .  

P r e f e r a b l y   s h e e t   f e e d i n g   and  g u i d e   means  is  l o c a t e d   a t   t h e  

i n p u t   to  t h e   n i p .  

P r e f e r a b l y   means   is   p r o v i d e d   f o r   c o n t r o l l i n g   the   s p e e d   o f  

r o t a t i o n   of  t he   e n g r a v e d   r o l l e r .  

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

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

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

e l e c t r o n i c - p u l s e   c o u n t e r   and  d i s p l a y   a re   p r o v i d e d .  



P r e f e r a b l y   means   is  p r o v i d e d   f o r   a d j u s t i n g   the   p r e s s u r e  

e x e r t e d   b e t w e e n   the   two  r o l l e r s   and  f o r   i n d i c a t i n g   s a i d  

p r e s s u r e .  

P r e f e r a b l y   means   is  p r o v i d e d   f o r   c l e a n i n g   the   r o l l e r s  

a f t e r   u s e ,   t y p i c a l l y   in  the   form  of  a  s o l v e n t   b o t h   w i t h   o r  

w i t h o u t   s o l v e n t   a p p l i c a t o r   r o l l e r   and  t r a n s f e r   r o l l e r s .  

P r e f e r a b l y   means   is  p r o v i d e d   f o r   a d j u s t i n g   b o t h   t he   a n g l e  

and  s p a c i n g   of  t he   d o c t o r   b l a d e   r e l a t i v e   to  t he   e n g r a v e d  

r o l l e r .  

The  e n g r a v i n g   of  the   f i r s t   r o l l e r   is  t y p i c a l l y   s u c h   as  t o  

p r o v i d e   b e t w e e n   100  and  400,   t y p i c a l l y   300 ,   c a v i t i e s   p e r  

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

m e a s u r e m e n t   a r o u n d   the   f i r s t   r o l l e r ,   ie  t y p i c a l l y   9 0 , 0 0 0  

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

T y p i c a l l y   t he   c a v i t i e s   a re   6 / 1 0   of   a  t h o u s a n d t h   of  a n  

i n c h ,   ie  a p p r o x i m a t e l y   14  m i c r o n s ,   d e e p ,   bu t   d e e p e r   o r  

s h a l l o w e r   c a v i t i e s   may  be  e m p l o y e d   in  the   r a n g e   0 .2   t o  

2 . 0 0   t h o u s a n d t h s   of  an  i n c h .  

T y p i c a l l y   t he   e n g r a v e d   r o l l e r   is  a  s o - c a l l e d   A n i l o x  

r o l l e r .  

C o n v e n i e n t l y   e a c h   s e c o n d   r o l l e r   is   of  n a t u r a l   or  s y n t h e t i c  

r u b b e r   m a t e r i a l   or  a  p l a s t i c s   m a t e r i a l   such   a s  

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

m a t e r i a l .  

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

f r a m e   a n d - a r e   m o v a b l e   from  an  e l e v a t e d   p o s i t i o n   c l e a r   o f  

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



t h e   e n g r a v e d   r o l l e r .  

S i n c e   p r i n t i n g   ink   and  the   l i k e   a r e   o f t e n   h i g h l y  

i n f l a m m a b l e ,   t h e   d r i v e   means   f o r   r o t a t i n g   the   e n g r a v e d  

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

a c h i e v e d   by  c o n t r o l l i n g   t he   v o l u m e   of  a i r   a v a i l a b l e   to  t h e  

a i r   m o t o r .  

T y p i c a l l y   t h e   d o c t o r   b l a d e   is   f o r m e d   f rom  a  b l a d e   some  t w o  

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

p l a t e ,   and  t h e   two  a re   s a n d w i c h e d   in  a  c h u c k ,   i t s e l f  

m o u n t e d   f o r   m o v e m e n t   r e l a t i v e   to  t he   e n g r a v e d   r o l l e r .  

P r e f e r a b l y   b o t h   t he   r e s i l i e n t   r o l l e r s   and  the   e n g r a v e d  

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

r e a d i l y   i n s e r t e d   i n t o   and  r e m o v e d   f r o m ,   b e a r i n g   a s s e m b l i e s  

and  d r i v i n g   means   i s   p r o v i d e d   a t   l e a s t   a t   one  end  f o r  

e n g a g i n g   one  of  t he   s h a f t s   and  r o t a t i n g   same,   so  t h a t  

d i f f e r e n t   r o l l e r s   can  be  s u b s t i t u t e d   a t   w i l l .  

T y p i c a l l y   an  a i r   m o t o r   is  p r o v i d e d   f o r   d r i v i n g   t h e  

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

t h e   f i n a l   s p e e d   of  r o t a t i o n   of  t he   s h a f t   is  of  t he   o r d e r  

of   100  r e v o l u t i o n s   pe r   m i n u t e .   I n  a   t y p i c a l   i n s t a l l a t i o n  

t h e   m o t o r   w i l l   r o t a t e   a t   a  s p e e d   of  a r o u n d   3000  rpm  u n d e r  

n o - l o a d ,   r e d u c i n g   to  a p p r o x i m a t e l y   1500  rpm  u n d e r   l o a d   a n d  

t h e   r e d u c t i o n   g e a r i n g   (o r   g e a r b o x )   has   a  r a t i o   of  1 8 : 1 .  

The  m e t h o d   of   a p p l y i n g  t h e   ink   to  t he   r o l l e r s   ( t y p i c a l l y  

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

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

m a t e r i a l   b e t w e e n   the   r o l l e r s ,   is  mos t   c o n v e n i e n t l y  

a t t a i n e d   u s i n g   a  s p a t u l a   or  t h e   l i k e   and  s i m p l y  

p o s i t i f l n i n g  a   s u i t a b l y   s i z e d   b l o b   of  i n k  o n   to  the   s u r f a c e  



of  the   r o l l e r   to  w h i c h   the   ink  is  to  be  a p p l i e d .   R u n n i n g  

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

t h e   ink   to  s p r e a d   o u t   and  form  an  even  f i l m   o v e r   t h e  

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

i n k   has  been   a p p l i e d   a f t e r   e q u i l i b r i u m   has   b e e n  

e s t a b l i s h e d .  

A l t e r n a t i v e l y   and  in  some  ways  more  p r e f e r a b l y ,   i n k  

a p p l i c a t o r   means  may  be  p r o v i d e d   fo r   a p p l y i n g   i nk   f rom  a  

s u i t a b l e   r e s e r v o i r   or  c o n t a i n e r   to  the   c y l i n d r i c a l   s u r f a c e  

of   t he   r o l l e r   to  w h i c h   the   ink   is  to  be  a p p l i e d .   The  i n k  

a p p l i c a t o r   may  in  f a c t   form  p a r t   of  or  be  a s s o c i a t e d   w i t h  

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

t h e r e f r o m  a l l   t r a c e   of  t he   ink   f i l m   a p p l i e d   t h e r e t o   and  t o  

t h i s   end  the   ink   a p p l i c a t o r   m a y  b e   on  one  s i d e   and  the   i n k  

r e m o v e r   on  the   o t h e r   s i d e   of  a  r o c k i n g   member   w h i c h   can  b e  

t i l t e d   so  t h a t   e i t h e r   one  or  t he   o t h e r   e n g a g e s   t h e  

r o l l e r .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  of  e x a m p l e   w i t h  

r e f e r e n c e   to  the   a c c o m p a n y i n g   d r a w i n g s .  

D e s c r i p t i o n   of   t he   d r a w i n g s  

F i g u r e   1  is   a  p e r s p e c t i v e   v i ew  of  one  e m b o d i m e n t   of  t h e  

i n v e n t i o n ;  

F i g u r e   2  is  a  s i d e   e l e v a t i o n   of  the   a p p a r a t u s   shown  i n  

F i g u r e   1 ;  

F i g u r e   3  is  a  f r o n t   v i ew   of  the   a p p a r a t u s   of  F i g u r e   1 ,  

a n d  

F i g u r e   4  is  a  p l a n   v i ew   t h e r e o f .  



D e t a i l e d   d e s c r i p t i o n  o f   t he   d r a w i n g s  

A  p r i n t i n g   t e s t e r   or   p r o o f i n g   p r e s s   is  shown  in  t h e  

d r a w i n g s   as  c o m p r i s i n g   a  b a s e p l a t e   10  c a r r y i n g   s u p p o r t s   1 2  

and  14  f o r   an  e n g r a v e d   r o l l e r   16  c a r r i e d   by  a  s h a f t   18  

w h i c h   i s   r o t a t a b l y   r e c e i v e d   in  h a l f   b e a r i n g s   a t   20  and  2 2  

and  i n c l u d e s   a  d r i v e   t a k e - u p   p i n   24  w h i c h   is   e n g a g e d   by  a  

d r i v i n g   p i n   26  e x t e n d i n g   o f f   c e n t r e   f rom  a  r o t a t i n g   p l a t e  

28  c o m p r i s i n g   t h e   o u t p u t   of  a  g e a r b o x   3 0 .  

The  s u p p o r t s   12  and  14  i n c l u d e   two  e l e v a t e d   s e c t i o n s   32  

and  34  w i t h i n   w h i c h   a r e   h e l d   c a p t i v e   t he   e n d s   o f  a   s u p p o r t  

s h a f t   36  on  w h i c h   a r e   r i g i d l y   m o u n t e d   two  r a d i u s   arms  38  

and  4 0  w h i c h   c a r r y   b e t w e e n   t h e i r   e n d s   a  s h a f t   42  on  w h i c h  

i s   r o t a t a b l e   a  r u b b e r   r o l l e r   44  s e r v i n g   as  a  t r a n s f e r   - 

r o l l e r   f o r   c o - o p e r a t i n g   w i t h   the   e n g r a v e d   r o l l e r   16.  T h e  

r o l l e r   44  i n c l u d e s   a  c i r c u l a r   c e n t r a l   a n n u l a r   g r o o v e   43  t o  

d e f i n e   two  i n k i n g   s u r f a c e s   45  and  4 7 .  

The  r o l l e r   44  i s   m o v a b l e   i n t o   e n g a g e m e n t   w i t h   t he   r o l l e r  

16  by  r o t a t i o n   of   t he   s h a f t   36  and  to  t h i s   end  an  a r m  4 6  

i s   r i g i d l y   a t t a c h e d   to  one  end  of  the   s h a f t   36  and  a s  

shown  in  F i g u r e   2,  i s   a c t e d   on  a t   i t s   l o w e r   end  by  a  

p n e u m a t i c   ram  48  t h e   p i s t o n   of  wh ich   is  m o v a b l e   o u t w a r d l y  

to  r o t a t e   s h a f t   36  c l o c k w i s e   as  shown  in  F i g u r e   2.  T h e  

r e t r a c t e d   p o s i t i o n   is   shown  a t   4 6 ' .  

A  d o c t o r   b l a d e ,   b e s t   s e e n   in  F i g u r e   2,  c o m p r i s i n g   a  c h u c k  

50  and  b l a d e   52,  i s   m o v a b l e   r e l a t i v e   to  a  s u p p o r t   54  b y  

s c r e w   a d j u s t e r s   56.   A n g l e   as  w e l l   as  s p a c i n g   f r o m   t h e  

c y l i n d e r   16  i s   a d j u s t a b l e .  



4n  a i r   m o t o r   58  is   m o u n t e d   w i t h i n   the  g e a r b o x   h o u s i n g   30 

as  shown  in  F i g u r e   2,  and  g e a r s   ( n o t   shown  in  d e t a i l )  

t r a n s m i t   d r i v e   t h e r e f r o m   to  t he   s h a f t   18  as  d e s c r i b e d .  

As  b e s t   s e e n   in  F i g u r e s   1  a n d   4,  a  c o n t r o l   p a n e l   60  i s  

p r o v i d e d   w i t h   an  ON-OFF  s w i t c h   62,  m o t o r   s p e e d   c o n t r o l   6 4 ,  

UP-DOWN  s w i t c h   66  and  s p e e d   of  r o t a t i o n   i n d i c a t o r   6 8 .  

A l t h o u g h   no t   shown  in  d e t a i l   the   s p e e d   i n d i c a t o r   68  i s   a n  

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

r o t a t i o n a l   s p e e d   in  RPM  and  an  e l e c t r o n i c   r e v o l u t i o n  

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

shown)   on  the   s h a f t   1 8 .  

F i g u r e   3  shows   the   n ip   b e t w e e n   t he   two  r o l l e r s   16  and  4 4 .  

b e t w e e n   w h i c h   a  s h e e t   of  p a p e r   or  t he   l i k e   is   to  b e  

i n t r o d u c e d ,   to  o b t a i n   t he   p r o o f i n g   i n k i n g .  

F i g u r e   4  shows   i n t e r   a l i a   m e s h i n g   g e a r s   72,  74  in  t h e  

g e a r b o x   and  i l l u s t r a t e s   t he   r o l l e r   44  in  i t s   l o w e r e d  

p o s i t i o n   p a r t i c u l a r l y   o v e r l y i n g   the   r o l l e r   1 6 .  

In  use   ink   is  a p p l i e d   to  t he   i n k i n g   s u r f a c e   45  a n d / o r   47  

of  t he   i n k i n g   r o l l e r   44  and  the   l a t t e r   is  l o w e r e d   on  t o  

t he   e n g r a v e d   r o l l e r   16.  M u t u a l   i n k i n g   o c c u r s   w i t h  

e f f e c t i v e   r e m o v a l   of  the   s u r p l u s   ink  from  the   s u r f a c e   o f  

the   r o l l e r   16  by  means   of  the   d o c t o r   b l a d e   and  e v e n t u a l l y  

e q u i l i b r i u m   is   r e a c h e d   in  w h i c h   a  f i l m   of  ink  e x i s t s  

a r o u n d   the   s u r f a c e s   45  and  47  of   the   r o l l e r   44  and  t h e  

s u r f a c e   of  the   r o l l e r   16  is   e f f e c t i v e l y   f r e e   of  i n k ,   t h e  

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

r o l l e r   16  f o r m e d   by  the   e n g r a v i n g   of  the  r o l l e r .  

At  t h i s   s t a g e   a  s h e e t   of  p a p e r   or  l i k e   s h e e t   m a t e r i a l   c a n  



be  i n t r o d u c e d   i n t o   the   n ip   b e t w e e n   the   r o l l e r s   44  and  16  

and  a  c o a t i n g   of   ink  w i l l   be  a p p l i e d   f rom  the   i n k i n g  

s u r f a c e s   45  and  47  ( i f   b o t h   have   been   i n k e d )   on  to  t h e  

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

i n k i n g   s u r f a c e s   w h i l s t   l i t t l e   or   no  ink   is  a p p l i e d   to  t h e  

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

t h e   a c t i o n   of  t he   d o c t o r   b l a d e .  

The  p r o c e s s   is   t h u s   an  e x a c t   o p p o s i t e   of  a  s t a n d a r d  

p r i n t i n g   p r o c e s s   in  wh ich   ink  is   a p p l i e d   to  an  e n g r a v e d  

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

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

b e t w e e n   t h e   ink  e n g r a v e d   r o l l e r   and  n o n - i n k e d   r e s i l i e n t  

r o l l e r s .   As  i s   w e l l   known,   in  p r i n t i n g   m a c h i n e s ,   a n y  
r o l l e r   r u n n i n g   w i t h   t he   i n k e d   e n g r a v e d   r o l l e r   is  n o t  

n o r m a l l y   b r o u g h t   i n t o   c o n t a c t   w i t h   the   l a t t e r ,   bu t   o n l y  

i n t o   c o n t a c t   w i t h   t he   back   of  a  s h e e t   of  p a p e r   or  l i k e  

s h e e t   m a t e r i a l   w h i c h   i t s e l f   is  run   in  c o n t a c t   w i t h   t h e  

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

i n k e d   s u r f a c e   of   t he   e n g r a v e d   r o l l e r   and  the   p r e s s u r e  

r o l l e r s .   In  t he   e v e n t   t h a t   ink  is  a c c i d e n t a l l y   a p p l i e d   t o  

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

m a c h i n e   has   to  be  s t o p p e d   and  t he   a c c i d e n t a l l y   i n k e d  

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



1.  A  m e t h o d   of  p r e p a r i n g   a  p r o o f   or  s a m p l e   of  an  ink  ( a s  

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

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

c o a t i n g   c a p a b i l i t y   to  be  d e t e r m i n e d   c o m p r i s i n g   the   s t e p s  

o f : -  

a)  a p p l y i n g   a  q u a n t i t y   of  ink  to  a  f i r s t   r o l l e r   f o r m e d   o f  

r e s i l i e n t l y   d e f o r m a b l e   m a t e r i a l ;  

b)  b r i n g i n g   the   f i r s t   r o l l e r   i n t o   c o n t a c t   w i t h   a  s e c o n d  

r o l l e r ,   a x i a l l y   l o n g e r   t h a n   the   f i r s t   r o l l e r   and  e n g r a v e d  

so  as  to  fo rm  a  l a r g e   number   of  m i c r o s c o p i c   d e p r e s s i o n s  

t h e r e i n   i n t o   w h i c h   the   ink  can  become  t r a p p e d ;  

c)  c a u s i n g   the   ink   to  become  e v e n l y   d i s t r i b u t e d   o v e r   t h a t  

p a r t   of  t he   a x i a l   l e n g t h   of  the   s e c o n d   e n g r a v e d   r o l l e r ,  

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

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

e n g r a v e d   r o l l e r   s u r f a c e   c l e a n   so  l e a v i n g   the   ink  o n l y   i n  

d e p r e s s i o n s ;  

d)  c o n t r o l l i n g   the   p r e s s u r e   b e t w e e n   the   two  r o l l e r s   so  a s  

to  f i r s t   c a u s e   ink   to  be  t r a n s f e r r e d   f rom  the   d e p r e s s i o n s  

o n t o   the   s u r f a c e   of  the   s e c o n d   r o l l e r   u n t i l   e q u i l i b r i u m   i s  

r e a c h e d ;  

e)  i n t r o d u c i n g   i n t o   the   n ip   b e t w e e n   the   two  r o l l e r s   a  

s a m p l e   of  s h e e t   m a t e r i a l   w h i c h   is   the   same  as  or  s i m i l a r  

to  t h a t   to  w h i c h   the   ink  is  to  be  a p p l i e d   in  a  s u b s e q u e n t  

p r i n t i n g   p r o c e s s   and  c a u s i n g   t he   ink  on  the   s u r f a c e   of  t h e  

f i r s t   r e s i l i e n t l y   d e f o r m a b l e   r o l l e r   to  be  a p p l i e d   as  a  



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

2.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  w h e r e i n   t he   d o c t o r   b l a d e  

i s   a d j u s t e d   so  t h a t   the   a n g l e   b e t w e e n   t he   p l a n e   of  t h e  

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

c o n t a c t   b e t w e e n   the   b l a d e   and  t he   r o l l e r   s u r f a c e ,   is  i n  

t h e   r a n g e   7 0 °  -   8 5 ° .  

3.  A p p a r a t u s   f o r   p e r f o r m i n g   t he   m e t h o d   of  c l a i m   1 

c o m p r i s e s :  

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

m i c r o s c o p i c   d e p r e s s i o n s   in  i t s   s u r f a c e ;  

b)  a  d o c t o r   b l a d e   a d j u s t a b l y   m o u n t e d   r e l a t i v e   to  t he   f i r s t  

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

i n k   f r o m   t he   s u r f a c e   of  t he   r o l l e r   and  l e a v e   i n k   o n l y   i n  

t h e   d e p r e s s i o n s ;  

c)  s e c o n d   r o l l e r   means   of  r e s i l i e n t l y   d e f o r m a b l e   m a t e r i a l  

p r e s e n t i n g   a t   l e a s t   two  a x i a l l y   s e p a r a t e   c y l i n d r i c a l  

i n k i n g   s u r f a c e s ,   m o u n t e d   f o r   r o t a t i o n   a b o u t   an  a x i s  

p a r a l l e l   to  t he   a x i s   of  r o t a t i o n   of  the   f i r s t ,   e n g r a v e d ,  

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

e n g r a v e d   r o l l e r ,   and  away  t h e r e f r o m ,   as  r e q u i r e d ;  

d)  m e a n s   f o r   a d j u s t i n g   the   p r e s s u r e   e x e r t e d   b e t w e e n   t h e  

r o l l e r s ;  

e)  d r i v e   means   f o r   r o t a t i n g   a t   l e a s t   the   e n g r a v e d   r o l l e r  

a t   a  c o n t r o l l e d   s p e e d ,   a n d  



f)  s h e e t   c o l l e c t i n g   means   on  the   d i s c h a r g e   s i d e   of  the  n i p  

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

of  p a p e r   or  l i k e   m a t e r i a l   a f t e r   the   l a t t e r   has  p a s s e d  

b e t w e e n   the   r o l l e r s   and  had  ink  a p p l i e d   t h e r e t o   from  t h e  

r o l l e r s .  

4.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   3  in  w h i c h   s h e e t   f e e d i n g  

and  g u i d e   means  is   l o c a t e d   at   t he   i n p u t   to  n i p  

5.  A p p a r a t u s   as  c l a i m e d   in  e i t h e r   c l a i m   3  and  4  in  w h i c h  

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

t h e   e n g r a v e d   r o l l e r .  

6.  A p p a r a t u s   as  c l a i m e d   i n  a n y  o n e   of  c l a i m s , 3   to  5  i n  

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

u s e .  

7.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  t he   c l a i m s   3  to  6  i n  

w h i c h   t he   e n g r a v i n g   of  t he   f i r s t   r o l l e r   is  such   as  t o  

p r o v i d e   b e t w e e n   100  and  400 ,   t y p i c a l l y   300 ,   c a v i t i e s   p e r  
i n c h   in  b o t h   a x i a l   and  c i r c u m f e r e n t i a l   d i r e c t i o n s   o f  

m e a s u r e m e n t   a r o u n d   t he   f i r s t   r o l l e r   and  t he   c a v i t i e s   a r e  
in  t he   r a n g e   0.2  to  2 . 0 0   t h o u s a n d t h s   of  an  i n c h   d e e p .  

8.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   3  to  7  i n  

w h i c h   each   f i r s t   r o l l e r   is  m o u n t e d   in  a  h i n g e i n g   f r ame   a n d  

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

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

r o l l e r .  



9.  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   3  to  8  i n  

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

two  or   more  s e p a r a t e   r o l l e r s   a x i a l l y   s p a c e d   a p a r t   a l o n g   a  

common  a x i s   of  r o t a t i o n .  

10  A p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of   c l a i m s   3  to  8,  i n  

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

s i n g l e   r o l l e r   h a v i n g   one  or   more  g r o o v e s   d e f i n i n g   two  o r  

more   c y l i n d r i c a l   i n k i n g   s u r f a c e s   a r o u n d   w h i c h   a  f i l m   o f  

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

s h e e t   m a t e r i a l   run   b e t w e e n   t h e   i n k e d   s u r f a c e s   and  t h e  

e n g r a v e d   r o l l e r .  
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