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(sj)  Multi-colour  printing. 
@  A  multi-colour  printing  apparatus  comprises  a  vertically 
movable  non-rotatable  printing  member,  a  support  for  ware 
to  be  decorated  locatable  in  a  position  beneath  the  printing 
member  and  a  plurality  of  transfer  members  disposed 
angularly  around  the  central  vertical  axis  of  the  printing 
member  at  a  level  between  the  printing  member  and  the 
ware  support.  The  transfer  members  are  sequentially  mov- 
able  into  positions  between  the  printing  member  and  the 
ware  support  to  permit  transfer  of  printed  images  from  the 
transfer  members  to  the  printing  member  for  subsequent 
application  to  ware  mounted  on  the  ware  support. 





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

The  i n v e n t i o n   is  e s p e c i a l l y ,   but   no t   e x c l u s i v e l y ,  

a p p l i c a b l e   to  t he   p r i n t i n g   of  a r t i c l e s   of  c e r a m i c   w a r e  

but   may  be  used   fo r   p r i n t i n g   o t h e r   a r t i c l e s .   The  t e r m  

" m u l t i - c o l o u r "   i s   u s e d   h e r e i n   to  r e f e r   to  t h e  

a p p l i c a t i o n   of  two  or  more  c o l o u r s .  

M u l t i - c o l o u r   p r i n t i n g   of  a r t i c l e s   is   e f f e c t e d   by  

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

For  t h i s   to  be  e f f e c t i v e   i t   i s   e s s e n t i a l   t h a t   p r e c i s e  

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

p r i n t i n g s   o t h e r w i s e   t he   image   w i l l   become   d i s t o r t e d .  

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

a p p a r a t u s   for   use  in  t he   c e r a m i c   i n d u s t r y   r e q u i r e s   t h a t  

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

s u c c e s s i v e l y   b e t w e e n   p r i n t i n g   s t a t i o n s   at  e ach   of  w h i c h  

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

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

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

i n c r e a s e   in  c o s t   and  c o m p l e x i t y .  

I t   i s   an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   t o  

o b v i a t e   or  m i t i g a t e   t h i s   d i s a d v a n t a g e .  

The  i n v e n t i o n   p r o v i d e s   m u l t i - c o l o u r   p r i n t i n g  

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

p r i n t i n g   member ,   a  s u p p o r t   f o r   ware  to  be  d e c o r a t e d  

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

a  p l u r a l i t y   of  t r a n s f e r   members   d i s p o s e d   a n g u l a r l y  



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

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

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

p o s i t i o n s   b e t w e e n   s a i d   p r i n t i n g   member   and  s a i d   w a r e  

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

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

a p p l i c a t i o n   to  ware   m o u n t e d   on  s a i d   s u p p o r t .  

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

g e n e r a l l y   f l a t   p l a t e s   on  which   i s   e t c h e d   or  e n g r a v e d   a 

p o r t i o n   of  the   p a t t e r n   or  d e c o r a t i o n   to  be  a p p l i e d   t o  

t h e   a r t i c l e s   of  w a r e ,   e ach   t r a n s f e r   member  b e i n g  

p r o v i d e d   w i t h   d o c t o r   means   a n d  c o n t r o l   means   b e i n g  

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

t r a n s f e r   t o  t h e   ware   of  t he   image   f rom  t h e   p r e c e d i n g  

p l a t e .  

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

f o l l o w i n g   t r a n s f e r   of  an  image  f rom  t h e   a s s o c i a t e d   p l a t e  

to  r e - i n k   t he   p l a t e   in  r e a d i n e s s   f o r   t he   n e x t   o p e r a t i n g  

c y c l e .   For  t h i s   p u r p o s e   the   d o c t o r   means   p r e f e r a b l y  

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

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

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

o p e r a t i v e   p o s i t i o n s   of  t he   l a t t e r .  

P r e f e r a b l y   a l s o   each   of  s a i d   t r a n s f e r   m e m b e r s  

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

m a i n t a i n   t h e   t r a n s f e r   member  at  a  t e m p e r a t u r e   w h i c h   w i l l  

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

t r a n s f e r   member  to  s a i d   p r i n t i n g   member  d u r i n g  



o p e r a t i o n .  

P r e f e r a b l y   s a i d   ware   s u p p o r t   i s   m o u n t e d   on  a 

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

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

p r i n t i n g   member  and  a  l o a d i n g   and  u n l o a d i n g   p o s i t i o n  

c o n v e n i e n t   to  a  m a c h i n e   o p e r a t o r .   For  t h i s   p u r p o s e   t h e  

ware  s u p p o r t   may  be  s l i d a b l y   m o v a b l e   in  a  d i r e c t i o n  

r a d i a l l y   of  s a i d   p r i n t i n g   member  in  an  a n g u l a r   d i r e c t i o n  

i n t e r m e d i a t e   t he   a n g u l a r   p o s i t i o n s   of  a d j a c e n t   ones   o f  

s a i d   t r a n s f e r   m e m b e r s .   The  ware   s u p p o r t   p r e f e r a b l y  

i n c o r p o r a t e s   means  fo r   c e n t r i n g   ware   m o u n t e d   t h e r e o n   a n d  

fo r   s e c u r i n g   the   c e n t r e d   ware   a g a i n s t   m o v e m e n t   d u r i n g  

o p e r a t i o n .  

P r e f e r a b l y   s a i d   p r i n t i n g   member  c o m p r i s e s   a  pad  o f  

d e f o r m a b l e   m a t e r i a l   such   as  s i l i c o n e .  

An  e m b o d i m e n t   of  t he   i n v e n t i o n   w i l l   now  b e  

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

a c c o m p a n y i n g   d i a g r a m a t i c   d r a w i n g s ,   in  w h i c h :  

F i g .   1  i s   a  s k e t c h   i l l u s t r a t i n g   t he   g e n e r a l  

a r r a n g e m e n t   of  the   p r i n c i p a l   c o m p o n e n t s   of  a 

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

i n v e n t i o n ;  

F i g .   2  is   a  v e r t i c a l   s e c t i o n   t h r o u g h  t h e   a p p a r a t u s  

s h o w i n g   one  p r i n t i n g   s t a t i o n ;  

F i g .   3  i s   an  e n l a r g e d   p e r s p e c t i v e   v iew  of  a  d o c t o r  

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

F i g s .   4A  to  4D  i l l u s t r a t e   t he   s e q u e n c e   o f  



o p e r a t i o n   of  t he   d o c t o r   m e c h a n i s m ;  

F i g .   5  i s   a  v e r t i c a l   c r o s s   s e c t i o n   t h r o u g h   a  

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

F i g .   6  i s   an  e x p l o d e d   p e r s p e c t i v e   v iew  s h o w i n g   t h e  

c o m p o n e n t s   of  t he   t r a n s f e r   member  of  F i g .   5 ;  

F i g .   7  i s   a  p e r s p e c t i v e   view  of  a  ware   s u p p o r t  

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

F i g s .   8A  to  8D  i l l u s t r a t e   t he   o p e r a t i o n   of  t h e  

p r i n t i n g   c y c l e .  

R e f e r r i n g   to  F i g .   1  t he   a p p a r a t u s   i n c o r p o r a t e s   a 

c e n t r a l   v e r t i c a l l y   m o v a b l e   p r i n t i n g   member  10  in  t h e  

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

s u p p o r t   11  i s   m o u n t e d .   Four   t r a n s f e r   member s   12A  to  12D 

are   d i s p o s e d   a n g u l a r l y   a r o u n d   the   a x i s   of  m o v e m e n t   o f  

the   p r i n t i n g   member  10  at   a  l e v e l   b e t w e e n   t he   p r i n t i n g  

member  and  the   ware  s u p p o r t   and  a re   a r r a n g e d   to  b e  

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

p r i n t i n g   member  and  the   ware  s u p p o r t   w h e r e b y   p a t t e r n s  

p r i n t e d   on  e a c h   of  the   t r a n s f e r   member s   in  d i f f e r e n t  

c o l o u r s   may  be  p i c k e d   up  b y  t h e   p r i n t i n g   member  in  t u r n  

and  f o l l o w i n g   w i t h d r a w a l   of  t h e .  t r a n s f e r   member  a p p l i e d  

to  ware   m o u n t e d   on  the   s u p p o r t   11  by  d o w n w a r d   m o v e m e n t  

of  t h e   p r i n t i n g   m e m b e r .  

R e f e r r i n g   now  to  F i g .   2  t he   a p p a r a t u s   i s   shown  i n  

g r e a t e r   d e t a i l   and  c o m p r i s e s   a  s u p p o r t   f r a m e   15  on  w h i c h  

the   p r i n t i n g   member  10,  ware  s u p p o r t   11  and  t r a n s f e r  

m e m b e r s   12A  to  12D  are   m o u n t e d .   Only  the   t r a n s f e r  



member  12A  is   shown  in  F i g .   2.  The  p r i n t i n g   pad  10  i s  

c a r r i e d   by  a  r i g i d   b a c k i n g   p l a t e   16  h a v i n g   u p w a r d l y  

e x t e n d i n g   g u i d e s   17  s l i d a b l y   m o u n t e d   in  c o l l a r s   18  f i x e d  

to  t he   f r a m e   of  t he   m a c h i n e .   A  h y d r a u l i c   c y l i n d e r   19  i s  

m o u n t e d   a b o v e   the   pad  10  and  b e t w e e n   the   g u i d e s   17  a n d  

has  a  p i s t o n   rod  20  e x t e n d i n g   t h r o u g h   the   f r a m e   a n d  

c o n n e c t e d   to  t he   m o u n t i n g   p l a t e   16..  The  c y l i n d e r   19  may 

be  e x t e n d e d   to  move  the   pad  10  v e r t i c a l l y   d o w n w a r d s   a n d  

r e t r a c t e d   to  w i t h d r a w   i t   to  t he   p o s i t i o n   shown  in  F i g .  

2.  D u r i n g   such   m o v e m e n t   the   pad  i s   s t a b i l i s e d   by  t h e  

g u i d e   member s   1 7 . w h i c h   a l s o   s e r v e   to  p r e v e n t   r o t a t i o n   o f  

the   pad .   The  pad  is   t h e r f o r e   c o n s t r a i n e d   so  t h a t   i t   may 

move  in  a  v e r t i c a l   d i r e c t i o n   o n l y   and  c a n n o t   r o t a t e   o r  

move  h o r i z o n t a l l y .   An  a c t u a t i n g   member  21  m o u n t e d   on  

one  of  t he   g u i d e s   17  is   a d a p t e d   to  a c t   on  c o n t r o l   v a l v e s  

22  m o u n t e d   v e r t i c a l l y   a d j a c e n t   t he   g u i d e  1 7   to  e f f e c t  

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

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

Each  of  t he   t r a n s f e r   members   c o m p r i s e s   a  c a r r i e r  

25  s u p p o r t i n g   a  g e n e r a l l y   f l a t   m e t a l   p l a t e   26  on  w h i c h  

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

be  d e c o r a t e d   is  e t c h e d   or  e n g r a v e d .   The  c a r r i e r   25  i s  

s l i d a b l y   m o u n t e d   on  h o r i z o n t a l   r a i l s   27  and  is   a d a p t e d  

to  be  moved  by  o p e r a t i o n   of  a  h y d r a u l i c   c y l i n d e r   28 

b e t w e e n   a  r e t r a c t e d   p o s i t i o n   shown  in  F i g .   2  and  a n  

e x t e n d e d   p o s i t : . o n   in  which   the   t r a n s f e r   member  i s  

l o c a t e d   b e t w e e n   the   p r i n t i n g   pad  10  and  the   ware  s u p p o r t  



11.  A  d o c t o r   m e c h a n i s m   30  i s  a s s o c i a t e d   w i t h   t h e   p l a t e  

26  and  i s   o p e r a t i v e   to  a p p l y   ink  t h e r e t o   and  to  s c r a p e  

t he   p l a t e   so  as  to  r e m o v e   ink   from  t h e   s u r f a c e   e x c e p t   i n  

t h e   a r e a s   of  t he   e t c h e d   or  e n g r a v e d   p a t t e r n .   A  s i m i l a r  

t r a n s f e r   member  and  d o c t o r   a s s e m b l y   i s   p r o v i d e d   at   e a c h  

of  t h e   f o u r   l o c a t i o n s   12A  to  12D,  a l l   t he   p l a t e s   b e i n g  

e n g r a v e d   w i t h   p o r t i o n s   of  t he   p a t t e r n   and  e a c h   h a v i n g   a 

d i f f e r e n t   c o l o u r   of  p r i n t i n g   ink   a p p l i e d  t h e r e t o   d u r i n g  

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

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

t he   p r i n t i n g   o p e r a t i o n .  

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

F i g .   3  of  t he   d r a w i n g s   and  c o m p r i s e s   a  s u p p o r t   or  b r i d g e  

member  31  e x t e n d i n g   a c r o s s   t he   p a t h   of  h o r i z o n t a l  

m o v e m e n t   of  t he   e n g r a v e d   p l a t e   26  and  s u p p o r t i n g   a 

h o r i z o n t a l   s h a f t   32  r o t a t a b l y   m o u n t e d   in  s u p p o r t   b l o c k s  

33  and  m o v a b l e   b e t w e e n   a l t e r n a t i v e   p o s i t i o n s   of  use  by  a 

r o t a r y   a c t u a t o r   34.  A  b l a d e   c a r r i e r   35  i s   m o u n t e d   on  

t h e   s h a f t   32  and  c a r r i e s   a  f l e x i b l e   d o c t o r   b l a d e   36  o f  

r u b b e r   or  s i m i l a r   m a t e r i a l   w h i c h   a c t s   on  t h e   s u r f a c e   o f  

t h e   e n g r a v e d   p l a t e   d u r i n g   o p e r a t i o n .   T h r e a d e d   a d j u s t o r s  

37  a c t   b e t w e e n   the   b r i d g e   member  31  and  s u p p o r t   b l o c k s  

33  to  p r o v i d e   fo r   a d j u s t m e n t   of  the   b l a d e   36  r e l a t i v e   t o  

t he   s u r f a c e   of  the   p l a t e   on  w h i c h   i t   a c t s .  

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

to  t h e   p l a t e   26  and  to  s c r a p e   or  d o c t o r   i t   so  as  t o  

r e m o v e   t h e   ink  from  the   h i g h   p o i n t s   of  t he   p l a t e   b u t  



l e a v e   i t   in  t he   e n g r a v e d   or  e t c h e d   p o r t i o n s .   The  

o p e r a t i o n   of  t he   m e c h a n i s m   is   shown  in  F i g s .   4A  to  4D.  

F i g .   4A  shows   t he   r e s t   p o s i t i o n   of  t he   u n i t   in  which   t h e  

b l a d e   36  is   in  an  i n c l i n e d   p o s i t i o n   such   t h a t   i t s   f r e e  

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

26.  The  l a t t e r   i s   a d a p t e d   to  be  moved  h o r i z o n t a l l y   by  

means   of  t he   h y d r a u l i c   c y l i n d e r   28  r e f e r r e d   t o  

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

s i m i l a r   h y d r a u l i c   c y l i n d e r   38  fo r   m o v e m e n t   p a r a l l e l   t o  

the   s u r f a c e   of  t he   p l a t e   26.  In  t he   p o s i t i o n   shown  i n  

F i g .   4A  of  t he   d r a w i n g s   the   c y l i n d e r   28  i s   r e t r a c t e d   t o  

m a i n t a i n   t he   p l a t e   26  in  i t s   r e t r a c t e d   i n k i n g   p o s i t i o n  

and  the   c y l i n d e r   38  i s   e x t e n d e d   to  p o s i t i o n   t he   d o c t o r  

b l a d e   36  in  an  o u t e r   p o s i t i o n   a d j a c e n t   t he   o u t e r   end  o f  

the   p l a t e   2 6 .  

When  a c t u a t e d   at  the   a p p r o p r i a t e   s t a g e   in  t h e  

o p e r a t i n g   c y c l e   t he   d o c t o r   b l a d e   36  i s   f i r s t   r o t a t e d  

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

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

w h i c h   as  been   p r e v i o u s l y   c o a t e d   w i t h   p r i n t i n g   i n k .  

C y l i n d e r   38  i s   t h e n   r e t r a c t e d   to  draw  the   b l a d e   36  

a c r o s s   t he   s u r f a c e   of  the   p l a t e   26  t h e r e b y   r e m o v i n g   i n k  

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

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

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



d e c o r a t e d .   T h i s   p o s i t i o n   of  the   a p p a r a t u s   i s   shown  i n  

F i g .   4B.  T h e r e a f t e r   t he   c y l i n d e r s   28  and  38  a r e  

s i m i l t a n e o u s l y   e x t e n d e d   to  move  the   p l a t e   26  and  s c r a p e r  

a s s e m b l y   to  t h e i r   e x t e n d e d   p o s i t i o n s   in  w h i c h   the   p l a t e  

i s   d i s p o s e d   b e n e a t h   the   p r i n t i n g   pad  10.  No  r e l a t i v e  

m o v e m e n t   t a k e s   p l a c e   at  t h i s   s t a g e   b e t w e e n   t h e   p l a t e   2 6  

and  t he   s c r a p e r   b l a d e   36  a n d  s u b s e q u e n t l y   t h e   p r i n t i n g  

ink   is   p i c k e d   up  from  t he   p l a t e   26  by  t he   p r i n t i n g  

member .   T h e r e a f t e r   t he   b l a d e   36  is   moved  to  i t s  

i n c l i n e d   p o s i t i o n   and  c y l i n d e r   28  i s   r e t r a c t e d   to  d r a w  

the   p l a t e   26  i n t o   i t s   r e t r a c t e d   p o s i t i o n   shown  in  F i g .   2 

of  t he   d r a w i n g s .   R e l a t i v e   m o v e m e n t   t h u s   t a k e s   p l a c e  

b e t w e e n   t h e   s u r f a c e   of  t h e   p l a t e   26  and  t he   b l a d e   36  a n d  

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

to  s p r e a d   a  c o a t i n g   of  p r i n t i n g   ink   i n t r o d u c e d   b e h i n d  

the   b l a d e   36  o v e r   t he   e n t i r e   s u r f a c e   of  t he   p l a t e   2 6 .  

The  a p p a r t u s   i s   t h e n   in  t he   p o s i t i o n   of  F i g .   4A  r e a d y  

f o r   t he   n e x t   o p e r a t i n g   c y c l e .  

T r a n s f e r   of  p r i n t e d   i m a g e s   from  the   p l a t e   26  t o  

the   p r i n t i n g   pad  10  and  f rom  t he   l a t t e r   to  t h e   s u r f a c e  

of  t he   ware   to  be  d e c o r a t e d   i s   d e p e n d e n t   on  t h e  

t e m p e r a t u r e s   of  t he   s u r f a c e s   in  c o n t a c t   w i t h   t he   i n k  

i m a g e s   at  t h e s e   d i f f e r e n t   s t a g e s .   In  o r d e r   to  e n s u r e  

c o m p l e t e   r e l e a s e   of  t he   p r i n t i n g   ink  from  t he   e n g r a v e d  

p l a t e   the   l a t t e r   r e q u i r e s   to  be  m a i n t a i n e d   at   a 

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

t r a n s f e r   member  i n c o r p o r a t e s   h e a t i n g   m e a n s .  



R e f e r r i n g   to  F i g s .   5  and  6  t he   e n g r a v e d   p l a t e   26  i s  

m o u n t e d   in  a  t r a y   40  by  means   of  a  c l a m p i n g   p l a t e   41 

a c t e d   on  by  a d j u s t m e n t   s c r e w s   42.  A  h e a t i n g   u n i t  

c o m p r i s i n g   a  top   p l a t e   43,  a  h e a t e r   44,  an  i n s u l a t i n g  

p l a t e   45  and  a  b o t t o m   p l a t e   46  is   c l a m p e d   b e n e a t h   t h e  

t r a y   40  and  a  t e m p e r a t u r e   s e n s i t i v e   p r o b e   47  i s  

c o n n e c t e d   to  t he   h e a t e r   44  and  to  c o n t r o l   means   o p e r a b l e  

to  m a i n t a i n   same  at   a  c o n s t a n t   t e m p e r a t u r e   d e p e n d e n t   o n  

r e a d i n g s   from  the   p r o b e .   The  e n t i r e   a s s e m b l y   i s  

s l i d a b l y   m o u n t e d   on  s p a c e d   p a r a l l e l   r o d s   27  a l o n g   w h i c h  

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

2 8 .  

The  ware   s u p p o r t   11  i s   shown  in  F i g .   2  and  i n  

g r e a t e r   d e t a i l   in  F i g .   7.  I t   c o m p r i s e s   a  t a b l e   50  

i n c o r p o r a t i n g   a  c e n t r a l   mount   51  fo r   a r t i c l e s   of  w a r e  

c o n n e c t e d   to  a  vacuum  s o u r c e   o p e r a b l e   to  r e t a i n   ware   i n  

p o s i t i o n   once   c e n t r e d   by  c e n t r i n g   arms  52.  The  t a b l e   50  

is   m o u n t e d   on  a  p a i r   of  s p a c e d   p a r a l l e l   r o d s   53  and  i s  

d i r e c t l y   c o n n e c t e d   to  a  h y d r a u l i c   c y l i n d e r   54  f o r  

m o v e m e n t   a l o n g   t h e   r o d s   53  by  i n t r o d u c t i o n   of  h y d r a u l i c  

f l u i d   to  one  or  o t h e r   end  of  the   c y l i n d e r .   H y d r a u l i c  

d a m p e r s   55  a re   p r o v i d e d   to  a r r e s t   movemen t   of  t h e  

p l a t f o r m   50  at  e a c h   end  of  i t s   t r a v e l   w h i c h   t a k e s   p l a c e  

in  a  r a d i a l   d i r e c t i o n   r e l a t i v e   to  the   v e r t i c a l   a x i s   o f  

the   p r i n t i n g   member  10  and  at  an  a n g u l a r   l o c a t i o n  

b e t w e e n   a d j a c e n t   ones   of  the   t r a n s f e r   m e m b e r s   12.  I n  

i t s   i n n e r   or  p r i n t i n g   p o s i t i o n   the   ware  s u p p o r t   i s  



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

10.  In  i t s   o u t e r   or  l o a d i n g   p o s i t i o n   the   ware   s u p p o r t  

is  r e a d i l y   a c c e s s i b l e   to  an  o p e r a t o r   or  to  a u t o m a t i c  

l o a d i n g   and  u n l o a d i n g   a p p a r a t u s .  

F i g .   8  of  t he   d r a w i n g s   d i a g r a m a t i c a l l y   i l l u s t r a t e s  

the   p r i n t i n g   o p e r a t i o n .   In  F i g .   8A  t he   p r i n t i n g   m e m b e r  

10  i s   shown  in  i t s   r a i s e d   p o s i t i o n   and  one  of  t h e  

t r a n s f e r   m e m b e r s   12  has  been   l o c a t e d   b e t w e e n   t h e  

p r i n t i n g   member  and  an  a r t i c l e   60  to  be  d e c o r a t e d  

s u p p o r t e d   on  the   ware  s u p p o r t   11.  The  p r i n t i n g   m e m b e r  

10  i s   t h e n   m o v e d , v e r t i c a l l y   d o w n w a r d s   as  shown  in  F i g .  

8B  i n t o   c o n t a c t   w i t h   t he   p l a t e   12  from  w h i c h   i t   p i c k s   up  

the   p r i n t i n g   ink  r e t a i n e d   in  t h e   e n g r a v e d   p o r t i o n s   o f  

the   p l a t e .   The  p r i n t i n g   member  is   t h e n   r a i s e d   c l e a r   o f  

the   t r a n s f e r   member  12  wh ich   i s   w i t h d r a w n   to  i t s  

r e t r a c t e d   p o s i t i o n   l e a v i n g   t he   p r i n t i n g   member  d i s p o s e d  

v e r t i c a l l y   a b o v e   the   a r t i c l e   60  as  shown  in  F i g .   8 C .  

The  p r i n t i n g   member  10  is   t h e n   moved  v e r t i c a l l y  

d o w n w a r d s   i n t o   c o n t a c t   w i t h   t he   s u r f a c e   of  t he   a r t i c l e  

60  to  t r a n s f e r   t he   p r i n t e d   image   t h e r e t o .   T h e r e a f t e r  

the   p r i n t i n g   member  is  w i t h d r a w n   to  i t s   u p p e r m o s t  

p o s i t i o n   and  the   nex t   t r a n s f e r   member  12  is   moved  i n t o  

the   p o s i t i o n   shown  in  F i g .   8A,  f o l l o w i n g   w h i c h   t h e  

s e q u e n c e   i s   r e p e a t e d .   In  t he   e m b o d i m e n t   f o u r   c y c l e s   a r e  

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

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

c o n c e r n e d .  



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

s y n c h r o n i z e d   w i t h   the   p r i n t i n g   o p e r a t i o n s   in  o r d e r   t h a t  

when  one  c o l o u r   image  is   b e i n g   p r i n t e d   o n t o   t he   a r t i c l e  

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

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

r e t r a c t e d   p o s i t i o n s   and  t he   p r i n t i n g   member  10  e l e v a t e d ,  

t h r e e   of  t h e   p l a t e s   w i l l   be  in  an  i n k e d   but   no t   d o c t o r e d  

c o n d i t i o n ,   t h e   f i r s t   p l a t e   to  come  i n t o   o p e r a t i o n   w i l l  

be  i n k e d   and  d o c t o r e d   and  t h e   ware  s u p p o r t   w i l l   be  i n  

i t s   r e t r a c t e d   p o s i t i o n   a c c e s s i b l e   to  an  o p e r a t o r .   T h e  

o p e r a t o r   p l a c e s   a n  a r t i c l e   on  t he   ware  s u p p o r t ,  

f o l l o w i n g   w h i c h   the   c e n t r i n g   arms  52  a c t   to  c e n t r e   t h e  

a r t i c l e   and  s u c t i o n   i s   a p p l i e d   to  r e t a i n   i t   in  p o s i t i o n .  

The  c y l i n d e r   54  is   t h e n   e n e r g i s e d   to  move  t h e   w a r e  

s u p p o r t   to  i t s   e x t e n d e d   p o s i t i o n   in  which   i t   i s   d i s p o s e d  

v e r t i c a l l y   b e n e a t h   the   p r i n t i n g   member  1 0 .  

The  f i r s t   e n g r a v e d   p l a t e   12A  wh ich   has  b e e n  

p r e v i o u s l y   d o c t o r e d   is   t h e n   moved  to  i t s   e x t e n d e d  

p o s i t i o n   b e n e a t h   the   p r i n t i n g   member  10  by  o p e r a t i o n   o f  

i t s   c y l i n d e r   28.  The  p r i n t i n g   member  is   t h e n   m o v e d  

d o w n w a r d l y   i n t o   c o n t a c t   w i t h   t he   e n g r a v e d   p l a t e   t o  p i c k  

up  t he   i n k e d   image   and  i s   r a i s e d   a g a i n   to  i t s   u p p e r m o s t  

p o s i t i o n .  P l a t e   12A  is   t h e n   w i t h d r a w n   to  i t s   r e t r a c t e d  

p o s i t i o n   and  the   p r i n t i n g   member  10  is  moved  v e r t i c a l l y  

d o w n w a r d s   i n t o   c o n t a c t   w i t h   t he   s u r f a c e   of  t he   a r t i c l e  

to  be  d e c o r a t e d   t h e r e b y   t r a n s f e r r i n g   the   f i r s t   c o l o u r e d  

image   to  t he   a r t i c l e .   S i m u l t a n e o u s l y   the   d o c t o r  



m e c h a n i s m   on  t r a n s f e r   member  12B  i s   a c t u a t e d   to  d o c t o r  

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

in  t h e   e n g r a v e d   image   o n l y .   Once  t he   p r i n t i n g   member   10  

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

c a r r i e d   by  t r a n s f e r   member  12B  is   moved  to  i t s   e x t e n d e d  

p o s i t i o n   b e n e a t h   the   p r i n t i n g   member  and  the   l a t t e r   i s  

moved  d o w n w a r d l y   to  p i c k   up  t h e   i n k e d   image   f rom  t h e  

p l a t e .   F o l l o w i n g   w i t h d r a w a l   of  t he   e n g r a v e d   p l a t e   t h e  

p r i n t i n g   member  i s   moved  v e r t i c a l l y   d o w n w a r d s   t o  

t r a n s f e r   t he   s e c o n d   image   to  t he   s u r f a c e   of  t he   a r t i c l e  

on  t h e   ware   s u p p p r t .   D u r i n g   t h i s   o p e r a t i o n   t he   t h i r d  

e n g r a v e d   p l a t e   is   d o c t o r e d   and  t he   s e q u e n c e   c o n t i n u e s  

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

t he   a r t i c l e   of  w a r e .   The  ware   s u p p o r t   11  i s   t h e n   m o v e d  

to  i t s   r e t r a c t e d   p o s i t i o n   and  the   o p e r a t o r   r e m o v e s   t h e  

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

f o l l o w i n g   wh ich   the   o p e r a t i o n   is   r e p e a t e d .  

By  v i r t u e   of  t he   a r r a n g e m e n t   d e s c r i b e d  

m u l t i - c o l o u r   d e c o r a t i n g   of  a r t i c l e s   may  be  c a r r i e d   o u t  

e x t r e m e l y   r a p i d l y   and  a c u r a t e l y .   B e c a u s e   t h e   p r i n t i n g  

member  and  the   a r t i c l e   to  be  d e c o r a t e d   r e m a i n  

h o r i z o n t a l l y   f i x e d   r e l a t i v e   to  one  a n o t h e r   t h r o u g h o u t  

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

s u b s t a n t i a l l y   e l i m i n a t e d .   M o r e o v e r   by  a r r a n g e m e n t   o f  

the   t r a n s f e r   members   fo r   t he   d i f f e r e n t   c o m p o n e n t s   of  t h e  

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

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



e a c h   u n i t ,   one  image   can  be  d o c t o r e d   w h i l e   the   o t h e r   i s  

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

M o r e o v e r   o n l y   a  s i n g l e   p r i n t i n g   member  is   e m p l o y e d  

r e g a r d l e s s   of  t he   number   of  c o l o u r s   to  be  a p p l i e d .  

V a r i o u s   m o d i f i c a t i o n s   may  be  made  w i t h o u t  

d e p a r t i n g   from  the   i n v e n t i o n .   For  e x a m p l e   t he   t r a n s f e r  

member  need   not   be  an  e n g r a v e d   or  e t c h e d   p l a t e   but   c o u l d  

be  a  s u b s t r a t e   to  wh ich   the   d e s i g n   or  p a t t e r n   i s   a p p l i e d  

by  s c r e e n   p r i n t i n g .   Means  c o u l d   be  i n c o r p o r a t e d   f o r  

t e m p e r a t u r e   c o n t r o l   of  t he   p r i n t i n g   member  a n d / o r   w a r e  

s u p p o r t   in  a d d i t i o n   to  t he   t r a n s f e r   member  i f   r e q u i r e d .  

A l t e r n a t i v e   fo rms   of  d o c t o r   a s s e m b l y   may  a l s o   b e  

e m p l o y e d   and  w h i l e   in  t he   e m b o d i m e n t   t he   m a c h i n e   i s  

d e s i g n e d   to  a p p l y   f o u r   c o l o u r s ,   any  d e s i r e d   number   o f  

c o l o u r s   may  be  a p p l i e d   by  i n c r e a s i n g   t he   number   o f  

t r a n s f e r   members   a r r a n g e d   r a d i a l l y   a r o u n d   the   p r i n t i n g  

member .   M o r e o v e r   w h i l e   r e f e r e n c e   has  been   m a d e  

p r i m a r i l y   to  the   p r i n t i n g   of  a r t i c l e s   of  c e r a m i c   w a r e  

the   i n v e n t i o n   may  be  a p p l i e d   to  the   p r i n t i n g   of  a  w i d e  

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



1.  M u l t i - c o l o u r   p r i n t i n g   a p p a r a t u s   c h a r a c t e r i s e d   by  a 

v e r t i c a l l y   m o v a b l e   n o n - r o t a t a b l e   p r i n t i n g   member  ( 1 0 )   a 

s u p p o r t   (11)   f o r   ware  to  be  d e c o r a t e d   l o c a t a b l e   in  a 

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

t r a n s f e r   member s   (12)   d i s p o s e d   a n g u l a r l y   a r o u n d   t h e  

c e n t r a l   v e r t i c a l   a x i s   of  s a i d   p r i n t i n g   member  at   a  l e v e l  

b e t w e e n   same  and  s a i d   ware   s u p p o r t ,   t h e   t r a n s f e r   m e m b e r s  

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

p r i n t i n g   member  and  s a i d   ware   s u p p o r t   w h e r e b y   to  p e r m i t  

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

member  f o r   s u b s e q u e n t   a p p l i c a t i o n   to  ware   m o u n t e d   on  

s a i d   s u p p o r t .  

2.  M u l t i - c o l o u r   p r i n t i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m  

1  c h a r a c t e r i s e d   in  t h a t   s a i d   t r a n s f e r   m e m b e r s   c o m p r i s e  

g e n e r a l l y   f l a t   p l a t e s   (26)   on  wh ich   i s   e t c h e d   o r  

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

a p p l i e d   to  t he   a r t i c l e s   of  w a r e ,   e a c h   t r a n s f e r   m e m b e r  

b e i n g   p r o v i d e d   w i t h   d o c t o r   means  (36)   and  c o n t r o l   m e a n s  

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

t r a n s f e r   to  t he   ware   of  t h e   image   f rom  t h e   p r e c e d i n g  

p l a t e .  

3.  M u l t i - c o l o u r   p r i n t i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m  

2  c h a r a c t e r i s e d   in  t h a t   s a i d   d o c t o r   means   (36)   i s  

o p e r a b l e   f o l l o w i n g   t r a n s f e r   of  an  image   f rom  t h e  



a s s o c i a t e d   p l a t e   (26)   to  r e - i n k  

t he   p l a t e   in  r e a d i n e s s   f o r   t he   n e x t   o p e r a t i n g   c y c l e .  

4.  M u l t i - c o l o u r   p r i n t i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m  

3  c h a r a c t e r i s e d   in  t h a t   s a i d   d o c t o r   means   i n c o r p o r a t e s   a 

d o c t o r   b l a d e   (36)   m o u n t e d   f o r   p i v o t a l   m o v e m e n t   b e t w e e n  

i n k i n g   and  d o c t o r i n g   p o s i t i o n s   and  a d a p t e d   fo r   b o d i l y  

movemen t   r e l a t i v e   to  t h e   a s s o c i a t e d   p l a t e   (26)   in  b o t h  

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

5.  M u l t i - c o l o u r   p r i n t i n g   a p p a r a t u s   a c c o r d i n g   to  a n y  

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   e a c h   of  s a i d  

t r a n s f e r   members   (26)   i n c o r p o r a t e s   c o n t r o l l a b l e   h e a t i n g  

means   (47)   o p e r a b l e   to  m a i n t a i n   t he   t r a n s f e r   member  at  a 

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

s e n s i t i v e   i n k s   from  t he   t r a n s f e r   member  to  s a i d   p r i n t i n g  

member  (10)   d u r i n g   o p e r a t i o n .  

6.  M u l t i - c o l o u r   p r i n t i n g   a p p a r a t u s   a c c o r d i n g   to  a n y  

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   s a i d   ware  s u p p o r t  

(11)   is   m o u n t e d   on  a  c a r r i a g e   (50)   a r r a n g e d   to  b e  

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

d i s p o s e d   v e r t i c a l l y   b e n e a t h   s a i d   p r i n t i n g   member  ( 1 0 )  

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

m a c h i n e   o p e r a t o r .  



7.  M u l t i - c o l o u r   p r i n t i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m  

6  c h a r a c t e r i s e d   in  t h a t   s a i d   ware  s u p p o r t   ( 5 0 )   i s  

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

p r i n t i n g   member  (10)   in  an  a n g u l a r   d i r e c t i o n  

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

s a i d   t r a n s f e r   m e m b e r s   ( 1 2 ) .  

8.  M u l t i - c o l o u r   p r i n t i n g   a p p a r a t u s   a c c o r d i n g   to  a n y  

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   s a i d   ware   s u p p o r t  

(50)   i n c o r p o r a t e s   means   (52)   fo r   c e n t r i n g   ware   m o u n t e d  

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

movemen t   d u r i n g   o p e r a t i o n .  

9.  M u l t i - c o l o u r   p r i n t i n g   a p p a r a t u s   a c c o r d i n g   to  a n y  

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   s a i d   p r i n t i n g  

member  c o m p r i s e s   a  pad  (10)   of  d e f o r m a b l e   m a t e r i a l .  

10.  A  m e t h o d   of  m u l t i - c o l o u r   p r i n t i n g   of  a r t i c l e s  

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

(60)   a  p l u r a l i t y   of  i m a g e s   in  d i f f e r e n t   c o l o u r s   to  m a k e  

up  t h e   f i n a l   p a t t e r n   or  d e c o r a t i o n   w h i l e   m a i n t a i n i n g   t h e  

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

c o l o u r e d   image   b e i n g   p r e p a r e d   d u r i n g   p r i n t i n g   of  t h e  

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

11.  A  m e t h o d   of  m u l t i - c o l o u r   p r i n t i n g   a c c o r d i n g   t o  

c l a i m   10  c h a r a c t e r i s e d   in  t h a t   e a c h   image   fo r   p r i n t i n g  



is  i n t r o d u c e d   from  a  d i f f e r e n t   a n g u l a r   p o s i t i o n   to  a 

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

p r i n t i n g   member  ( 1 0 ) .  

12.  A r t i c l e s   d e c o r a t e d   by  the   m e t h o d   or  a p p a r a t u s   o f  

any  p r e c e d i n g   c l a i m .  
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