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@  A  printing  mechanism. 

@  A  printing  mechanism,  especially  an  over-printing  mecha- 
nism  for  fitment  onto  packaging  machinery  for  example,  the 
printing  mechanism  comprising  a  printing  head  which  is  mov- 
able  by  a  pneumatic  cylinder  and  a  connecting  linkage  to-and- 
fro  through  an  arcuate  path  between  a  printing  position  and  a 
parked  position  and  rectilinearly  at  the  printing  position.  The 
printing  mechanism  also  includes  an  ink  roller  mounted  in  a  pi- 
votal  cradle  which  is  movable  either  by  the  same  or  another 
pneumatic  cylinder  either towards  the  printing  head  on  arcuate 
movement  of  the  latter  towards  the  printing  position  to  permit 
type  carried  by  the  printing  head  to  wipe  across  the  ink  roller 
or  clear of  the  printing  head  during  its  arcuate  movement  away 
from  the  printing  position  and  then  back  to  permit  the  printing 
head  to  wipe  across  same  during  its  return  arcuate  movement. 

With  the  single  pneumatic  cylinder  arrangement  the  cradle 
movement  is  via  a  cam  and  linkage  arrangement. 



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

e s p e c i a l l y   but   n o t   e x c l u s i v e l y   an  o v e r - p r i n t i n g  

m e c h a n i s m ,   f o r   u s e ,   fo r   e x a m p l e ,   in  p a c k a g i n g  

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

A  known  h i g h   s p e e d   o v e r - p r i n t i n g   m e c h a n i s m   ( f o r  

e x a m p l e   300  p r i n t   a c t i o n s   p e r   m i n u t e )   c o m p r i s e s  a  

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

and  a  p r i n t i n g   head  ( a l s o   h e a t e d )   a d a p t e d   f o r  

movement   a r c u a t e l y   to  wipe  t he   t y p e   c a r r i e d   by  t h e  

p r i n t i n g   head  a c r o s s   the   r o l l e r   to  t r a n s f e r   t h e  

s o f t e n e d   ink  o n t o   the   t y p e ,   and  t h e n   a x i a l l y   t o  

e f f e c t   a  p r i n t i n g   a c t i o n ,   t he   s o f t e n e d   i n k  

s o l i d i f y i n g   as  i t   c o n t a c t s   t he   m a t e r i a l   to  b e  

p r i n t e d ,   and  the   r o l l e r   and  p r i n t i n g   head  b e i n g  

c o n t r o l l e d ,   due  to  t he   r e q u i r e d   h i g h - s p e e d   a c t i o n ,  

e l e c t r i c a l l y   and  e l e c t r o n i c a l l y .  

I t   is  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  

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

o v e r - p r i n t i n g   m e c h a n i s m )  w h i c h   s a t i s f i e ' s   a  r e l a t i v e l y  

l o w - s p e e d   ( f o r   e x a m p l e   120  p r i n t   a c t i o n s   pe r   m i n u t e )  

need  in  the   p a c k a g i n g   i n d u s t r y   but   wh ich   may  h a v e  

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

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

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

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

a d a p t e d   to  be  h e a t e d   to  s o f t e n   the   i n k ,   a  m o v a b l e  

p r i n t i n g   head  d i s p o s e d   a d j a c e n t   t he   ink  s u p p o r t   a n d  

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

t h e r m o p l a s t i c s   i n k  c a n   be  t r a n s f e r r e d   f rom  the   i n k  

s u p p o r t ,   and  p n e u m a t i c   a c t u a t i n g   means   c o n n e c t e d   t o  

t he   p r i n t i n g   head   and  a d a p t e d   to  e f f e c t   a  f i r s t  

movemen t   of  t he   l a t t e r   a c r o s s   t he   ink   s u p p o r t   t o  

e f f e c t   an  ink  t r a n s f e r   and  t h e n   a  s e c o n d   movement   t o  

b r i n g   the   p r i n t i n g   head   t e m p o r a r i l y   i n t o   c o n t a c t   w i t h  



the   m a t e r i a l   or  a r t i c l e   to  be  p r i n t e d   at  a  p r i n t i n g  
l o c a t i o n .  

I t   is  p r e f e r r e d   t h a t   the   p r i n t i n g   m e c h a n i s m  

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

head  d i s p o s e d   a l o n g s i d e   the   ink  s u p p o r t ,   t h e  

p n e u m a t i c   a c t u a t i n g   means  b e i n g   c o n n e c t e d   to  t h e  

p r i n t i n g   head  so  as  to  p i v o t   same  t h r o u g h   an  a r c u a t e  

p a t h   from  a  p a r k e d   l o c a t i o n   to  a  p r i n t i n g   l o c a t i o n  

w h e r e a t   i t   i m p a r t s   a  r e c t i l i n e a r   movement   to  t h e  

p r i n t i n g   head   to  e f f e c t   a  p r i n t i n g   o p e r a t i o n   and  b a c k  

a g a i n ,   and  c o n n e c t i n g   means  b e t w e e n   the   p n e u m a t i c  

a c t u a t i n g   means   and  the   p i v o t a l   ink  s u p p o r t   to  p i v o t  

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

a r c u a t e   movement   of  the   l a t t e r   to  e f f e c t   a  w i p i n g ,  

ink  t r a n s f e r ,   c o n t a c t   b e t w e e n   the   ink  s u p p o r t   and  t h e  

p r i n t i n g   h e a d .  

In  an  a l t e r n a t i v e   a r r a n g e m e n t ,   the   p i v o t a l  

c r a d l e   and  the   p r i n t i n g   head  a re   m o v a b l e   by  t w o  

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

c r a d l e   c y l i n d e r   moving  the   c r a d l e   c l e a r   of  t h e  

p r i n t i n g   head  on  i t s   a t c u a t e   movement   away  f rom  t h e  

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

p o s i t i o n   fo r   c o n t a c t   b e t w e e n   the   p r i n t i n g   head  a n d  

the  ink  r o l l e r   as  t he   p r i n t i n g   head  moves  back   to  t h e  

p r i n t i n g   p o s i t i o n   where ,   an  a d d i t i o n a l   movement,   of  t h e  

p r i n t i n g   head  c y l i n d e r   moves  the   p r i n t i n g   head   t o  

e f f e c t   a  p r i n t i n g   o p e r a t i o n .  

E m b o d i m e n t s   of  t he   p r e s e n t   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 ,   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 r a w i n g s ,   in  w h i c h  

F i g .  1   i s   a  f r o n t   view  of  one  c o n f i g u r a t i o n   o f  

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

i n v e n t i o n ;  

F i g .  2   i s   a  c o r r e s p o n d i n g   r e a r   v i e w ;  

F i g .  3   is   a  c o r r e s p o n d i n g   end  v i e w ;  

F i g s .   4  to  7  a re   v i e w s   s h o w i n g   the  p r i n t i n g  



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

F l g .  8   is   a  p a r t - e x p l o d e d   p e r s p e c t i v e   view  of  a 
s e c o n d   c o n f i g u r a t i o n   of  p r i n t i n g   m e c h a n i s m ;  

F i g .  9   i s   a  d e t a i l   p e r s p e c t i v e   view  from  t h e  

r e a r   of  t he   p r i n t i n g   m e c h a n i s m   of  F i g .   8;  a n d  

F i g .   10  i s   a  view  of  the  c o n t r o l   c i r c u i t   f o r   t h e  

p r i n t i n g   m e c h a n i s m   of  F i g s .   1  to  7 .  

R e f e r e n c e   i s   made  to  F i g s .   1  to  7  of  t h e  

a c c o m p a n y i n g   d r a w i n g s .  

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

g e n e r a l l y   i n d i c a t e d   at  20  h a v i n g   a  t r a n s p a r e n t   a n d  

r e m o v a b l e   f r o n t   w a l l   f o r m e d   w i t h   an  a r c u a t e   s l o t   2 1  

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

o p e n i n g   22  at  t he   p r i n t i n g   head  end  of  t he   c a s i n g   2 0 .  

I t   w i l l   be  m a n i f e s t   t h a t   t h i s   p r i n t i n g   m e c h a n i s m  

w i l l   be  m o u n t e d   by  s u i t a b l e   b r a c k e t t i n g   ( n o t   s h o w n )  

at  a  s u i t a b l e   l o c a t i o n   in  a  p a c k a g i n g   l i n e   or  l a b e l  

p r o d u c t i o n   l i n e   f o r   e x a m p l e .   As  such   l i n e s   do  n o t  

c o n s t i t u t e   p a r t   of  t he   p r e s e n t   i n v e n t i o n   t hey   a re   n o t  

i l l u s t r a t e d   or  d e s c r i b e d .  

The  p r i n t i n g   m e c h a n i s m   would   u s u a l l y   be  e m p l o y e d  

f o r   o v e r - p r i n t i n g ,   i . e .   p r i n t i n g   on  a l r e a d y   p r i n t e d  

p a c k a g e s ,   p a c k i n g   m a t e r i a l s   or  l a b e l s .  

The  c a s i n g   20  c o m p r i s e s  a  m o u n t i n g   p l a t e   23  o n  

one  s i d e   of  wh ich   i s  p i v o t e d   as  i n d i c a t e d   at  24  a 

c r a d l e   25  h a v i n g   a  c e n t r a l   s p i n d l e   26  on  w h i c h   i s  

m o u n t e d ,   a  d i s p o s a b l e   r o l l e r   27  h a v i n g   a  body  28  o f  

foam  p l a s t i c s  '   o r   o t h e r   p o r o u s   m a t e r i a l   i m p r e g n a t e d  

w i t h   a  t h e r m o p l a s t i c s   ink  w h i c h   is   s o l i d   at  a m b i e n t  

t e m p e r a t u r e s   bu t   w h i c h   s o f t e n s   when  h e a t e d .   T h e  

r o l l e r   27  i s   r e m o v a b l y   r e t a i n e d   on  the   s p i n d l e   26  by  

a  t u b u l a r   c o r e   2 9 .  

The  c r a d l e   25  i n c o r p o r a t e s   h e a t i n g   e l e m e n t s  

g e n e r a l l y   i n d i c a t e d   at  30  f o r   h e a t i n g   the   ink  r o l l e r  

27,  28.  A l t e r n a t i v e l y ,   the   l a t t e r   is  h e a t e d   v i a   t h e  

s p i n d l e   26  w h i c h   i n c o r p o r a t e s   a  h e a t i n g   e l e m e n t   or  i s  



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

An  i n c l i n e d   arm  31  is   c o n n e c t e d   to  the  c r a d l e   2 5  

and  e x t e n d s   u p w a r d l y   t h e r e f r o m   and  is   s e c u r e d   to  a 

p l a t e   32  by  s c r e w s   33,  the   p l a t e   32  e x t e n d i n g  

u p w a r d l y   from  the   arm  3 1 .  

The  s c r e w s   33  p e r m i t   r e l a t i v e   a d j u s t m e n t   b e t w e e n  

the   arm  31  and  the   p l a t e   32  to  be  e f f e c t e d   t o  

d e t e r m i n e   c o r r e c t   d i s p o s i t i o n   b e t w e e n   the   ink  r o l l e r  

27,   28  and  the   p r i n t i n g   head  ( t o   be  r e f e r r e d   t o  

l a t e r )   of  the   p r i n t i n g   m e c h a n i s m   d u r i n g   an  i n k  

t r a n s f e r   o p e r a t i o n .  
A  s t o p   or  p i n   34  i s   s e c u r e d   to  the   p l a t e   36  

i n t e r m e d i a t e   i t s   u p p e r   and  l o w e r   ends   and  t o w a r d s   o n e  

edge   t h e r e o f   f o r   a  p u r p o s e   to  be  d e s c r i b e d   l a t e r .  

A  l e v e r   35  i s   p i v o t e d   i n t e r m e d i a t e   i t s   ends   a s  
i n d i c a t e d   at  36  to  t he   p l a t e   32  and  at  one  end  t h e  

l e v e r   35  m o u n t s   a  cam  f o l l o w e r   36A  w h i l e   i t s   o t h e r  

end  is  c o n n e c t e d   by  a  s p r i n g   37  to  t he   l ower   end  o f  

the   p l a t e   3 2 .  

The  l e v e r   35  b e a r s   on  the   s t o p   3 4 .  

An  a d j u s t a b l e   s t o p   25A  c o n t a c t s   t he   c r a d l e   25  t o  

d e t e r m i n e   t he   p o s i t i o n   of  the   ink  t r a n s f e r   r o l l e r   2 7 ,  

28  r e l a t i v e   to  the   p r i n t i n g   head   g e n e r a l l y   i n d i c a t e d  

at  38  and  d i s p o s e d   a l o n g s i d e   the   c r a d l e   25  when  t h e  

p r i n t i n g   head  38  i s   in  a  p a r k e d   p o s i t i o n   as  shown  i n  

F i g s .   1  and  4.  The  p r i n t i n g   head   38  c o m p r i s e s   a  t y p e  

c a r r i e r   39  wh ich   has  a  h a n d l e   40  m o v a b l e   a l o n g   t h e  

a r c u a t e   s l o t   2 1 .  w h i c h   c o n s e q u e n t l y   a c t s   as  a  g u i d e .  

The  t y p e   c a r r i e r   39  i s   r e m o v a b l y   and  s l i d a b l y  

s u p p o r t e d   by  a  h e a t e r   b l o c k   41  w h i c h   i s   s e c u r e d   by  a 

s c r e w   42  on  an  arm  43  h a v i n g   a  p i v o t   s p i n d l e   4 4 .  

The  arm  43  c a r r i e s   a  s p r i n g - l o a d e d   a d j u s t a b l e  

s c r e w   or  s t o p   45  a d a p t e d   to  c o n t a c t   a  b u f f e r   46  w h i c h  

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

3 8 .  

A  p r i n t   w o r k t a b l e   47  i s   p r o v i d e d   be low  t h e  



o p e n i n g   22  in  t he   c a s i n g   20  to  s u p p o r t   the   a r t i c l e   t o  

be  p r i n t e d .   T h i s   t a b l e   47  i s ,   as  is   w e l l   known  i n  

the   a r t ,   h e i g h t - a d j u s t a b l e   and  has  a  l e v e l l i n g  

f a c i l i t y .  

The  r o t a t a b l e   p i v o t   s p i n d l e   44  e x t e n d s   t h r o u g h   a  

h o l e   48  in  t he   p l a t e   23  and  i s   s u p p o r t e d   in  a  bush   4 9  

at  t he   r e a r   of  t he   p l a t e   23.  The  bush   49  i s   s l i d a b l e  

on  two  v e r t i c a l   r o d s   50  h e l d   in  a  b r a c k e t   51  s e c u r e d  

to  t he   back   of  the   p l a t e   23  by  s c r e w s   52.  A  s p r i n g  

53  i s   m o u n t e d   b e t w e e n   the   bush   49  and  the   b r a c k e t   51  

and  s e r v e s   to  h o l d   t h e   p r i n t i n g   head   38  c l e a r   of  i t s  

p r i n t i n g   p o s i t i o n .  

An  arm  or  p l a t e   54  i s   s e c u r e d   to  t he   p r i n t i n g  

head  38  a l o n g s i d e   the   arm  43  and  i s   p i v o t a l l y  

c o n n e c t e d   at  55  to  one  end  of  a  l i n k   56,  the   o t h e r  

end  of  w h i c h  i s   p i v o t a l l y   c o n n e c t e d   at  57  to  a  cam  5 8  

wh ich   is  in  c o n t a c t   w i t h   t he   f o l l o w e r   36A  on  t h e  

l e v e r   35.  The  p l a t e   32  c a r r y i n g   the   l a t t e r   i s  

c o n n e c t e d   at  i t s   u p p e r   end  by  a  s p r i n g   59  c o n n e c t e d  

to  the   p l a t e   23  at  t he   back   of  t he   cam  5 8 .  

The  cam  58  i s   r o t a t a b l y   s u p p o r t e d   by  a  s p i n d l e  
60  w i t h   wh ich   i s   f a s t   a  p i n i o n   61  at  the   back   of  t h e  

p l a t e   23  and  w i t h   wh ich   m e s h e s   a  r a c k   62  m o v a b l y  

s u p p o r t e d   in  a  g u i d e   63  and  c o n n e c t e d   v i a   a  c l e v i s   6 4  

to  the   s p i n d l e   65  of  a  d o u b l e - a c t i n g   p n e u m a t i c  

c y l i n d e r   66  s u p p o r t e d   on  a  p l a t e   67  by  a  c y l i n d e r  

h o l d e r   68,  the   p l a t e   67  b e i n g   m o u n t e d   on  the   p l a t e   2 3 .  

The  c y l i n d e r   66  is  f i t t e d   w i t h   two  f l o w - c o n t r o l  

or  r e g u l a t i n g   v a l v e s   69  w h i c h   a re   s e t   to  g i v e   t h e  

r e q u i r e d   cam  m o v e m e n t s .  

A  s h o c k   a b s o r b e r   70  has   i t s   c y l i n d e r   71 

s u p p o r t e d   on  the   c y l i n d e r   h o l d e r   68  and  i t s   s p i n d l e  
72  and  c o n t a c t   head  73  a re   d i r e c t e d   t o w a r d s   t h e  

c l e v i s   64  f o r   c o n t a c t   t h e r e w i t h   as  t he   l a t t e r   m o v e s  

t o w a r d s   the   s h o c k   a b s o r b e r   7 0 .  

I t   w i l l   be  m a n i f e s t   t h a t   t he   a c t i o n   of  t h e  



d o u b l e - a c t i n g   a i r   c y l i n d e r   66,  r a c k   62  and  p i n i o n   61  

s e r v e s   to  r o t a t e   the   cam  58  a l t e r n a t e l y   c l o c k w i s e   a n d  

a n t i - c l o c k w i s e .  

The  f low  of  c o m p r e s s e d   a i r   to  and  from  the   a i r  

c y l i n d e r   66  v i a   t he   p o r t s   69  i s   c o n t r o l l e d   by  a  f i v e  

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

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

b e i n g   p r o v i d e d .  

I t   w i l l   be  m a n i f e s t   t h a t   a  s i g n a l   is   n e c e s s a r y  
to  c a u s e   a c t u a t i o n   of  t he   p r i n t i n g   m e c h a n i s m ,   w h i c h  

s i g n a l   AS  in  known  m a n n e r   w i l l   be  p r o v i d e d   by  t h e  

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

o v e r - p r i n t e d   a re   at  d w e l l   u n d e r   t he   p r i n t i n g   h e a d  

38.  Such  s i g n a l   to  t h e   s o l e n o i d   v a l v e   74  may  be  a 

s p e c i f i e d   v o l t a g e   s i g n a l   or  a  n o n - v o l t a g e   s i g n a l  
d e t e r m i n e d   by  an  o p t i o n   s e l e c t o r   OS.  

The  e l e c t r i c a l   c o n t r o l   c i r c u i t   ( F i g .   10)  f o r   t h e  

p r i n t i n g   m e c h a n i s m   is   s u p p l i e d   f rom  the   ma ins   EM  a n d  

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

f e e d s   a  power   s u p p l y   PS  to  the   c o n t r o l   c i r c u i t .   T h e  

l a t t e r   i n c l u d e s   a  " r u n "   s w i t c h   RS  o p e r a b l e   by  t h e  

s i g n a l   (o r   n o n - s i g n a l )   AS  from  the   p a c k a g i n g   or  l a b e l  

p r o d u c t i o n   m a c h i n e   to  a c t i v a t e   or  d e - a c t i v a t e   t h e  

s o l e n o i d   v a l v e   74  and  c o n s e q u e n t l y   the  p r i n t i n g  
m e c h a n i s m .  

The  h e a t e r   c i r c u i t s   f o r   the   ink  r o l l e r   27,  2 8  

and  the   p r i n t i n g   head  38  a re   s e p a r a t e l y   c o n t r o l l e d   by  

snap  t h e r m o s t a t s   75  and  76  r e s p e c t i v e l y   ( s e e   F i g .   1 ) .  

The  c o n t r o l   c i r c u i t   i n c l u d e s   a  f i r s t  

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

d e l a y s   the   s i g n a l   f rom  the   p a c k a g e   or  l a b e l  

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

o v e r - p r i n t e d   has   come  to  r e s t ;   and  a  s e c o n d  

p o t e n t i o m e t e r   P2  w h i c h   s e r v e s   to  a d j u s t   t he   d w e l l  

t i m e   of  the   p r i n t i n g   h e a d ,   i . e .   t he   t i m e   of  c o n t a c t  

b e t w e e n   the   p r i n t i n g   head  38  and  the   a r t i c l e   b e i n g  



p r i n t e d .  

The  s o l e n o i d   v a l v e   74  i s   o p e r a t e d   by  the  c o n t r o l  

c i r c u i t   v i a   a  s o l e n o i d   v a l v e   d r i v e r   SVD  as  is   w e l l  

known  in  the   a r t .  

The  e l e c t r i c a l   w i r i n g   of  t he   p r i n t i n g   m e c h a n i s m  

has  been   o m i t t e d   f o r   c o n v e n i e n c e   and  so  as  no t   t o  

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

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

t e r m i n a l   b l o c k   7 7 .  

Let   us  a s s u m e   t h a t   t he   p r i n t i n g   m e c h a n i s m   h a s  

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

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

d i s p o s i t i o n   shown  at  F i g s .   1  a n d   4,  and  the   h e a t e r s  

f o r   t he   ink  r o l l e r   27,   28  and  the   p r i n t i n g   head   3 8  

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

When  now  t he   s i g n a l   AS  is   g i v e n   to  t he   p r i n t i n g  

m e c h a n i s m   to  e f f e c t   an  o v e r - p r i n t i n g   o p e r a t i o n ,   t h e  

s o l e n o i d   v a l v e   74  o p e r a t e s   to  c a u s e   the   r a c k   62  t o  

r o t a t e   t he   cam  58  c l o c k w i s e   ( s e e   F i g .   5)  to  move  t h e  

p r i n t i n g   head  38  t o w a r d s   t he   p r i n t i n g   p o s i t i o n   s h o w n  

in  F i g .   6,  the   c o n n e c t i o n   p o i n t   5 7   b e i n g   m o v e d  

d o w n w a r d l y   by  the   cam  58  to  e f f e c t   such   b o d i l y  

movement   of  t he   p r i n t i n g   h e a d .   At  t he   same  t i m e ,   t h e  

nose   of  the   cam  58  a c t s   on  the   f o l l o w e r   36A  to  l o c k  

the   p i v o t a l   l e v e r   35  a g a i n s t   t he   s t o p   34  so  t h a t   t h e  

l e v e r   35,  p l a t e   32,  arm  31  and  t he   c r a d l e   25  b e c o m e  

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

a b o u t   i t s   a x i s   24  t o w a r d s   t he   d o w n w a r d l y   m o v i n g  

p r i n t i n g   head  38.  The  l a t t e r   i s   t h u s   w iped   a c r o s s  

the   s u r f a c e   of  the   ink   r o l l e r   27,   28  to  e f f e c t   an  i n k  

t r a n s f e r   o p e r a t i o n   from  t he   l a t t e r   to  the   t y p e   of  t h e  

p r i n t i n g   head  3 8 .  

When  the   i n k e d   p r i n t i n g   head   38  i s   in  i t s  

p r i n t i n g   p o s i t i o n   a  f i n a l   movemen t   of  t he   cam  58  a n d  

the   a b u t m e n t   a c t i o n   of  t he   s t o p   45  and  b u f f e r   46  

c a u s e s   a  s h o r t   v e r t i c a l   downward   movement   of  t h e  



p r i n t i n g   head  38  o n t o   the   a r t i c l e   to  be  p r i n t e d ,   t h e  

c o m p r e s s i o n   s p r i n g   53  t h e n   moving   the   p r i n t i n g   h e a d  

38  v i a   the   s l i d a b l e   bush  or  b e a r i n g   49  u p w a r d l y   c l e a r  

of  the   w o r k t a b l e   4 7 .  

As  the   nose   of  t he   cam  58  has  now  moved  p a s t   t h e  

f o l l o w e r   36A  by  t h i s   t i m e ,   t he   l e v e r   35  i s   f r e e   t o  

p i v o t   r e l a t i v e   to  t he   s t o p   34  t h u s   d e - u n i t i s i n g   t h e  

c r a d l e   a s s e m b l y   35,  32,   31  and  25  and  a l l o w i n g   t h e  

s p r i n g   59  to  p i v o t   t he   c r a d l e   25  back   to  i t s   o r i g i n a l  

p a r k e d   p o s i t i o n .  

R e v e r s a l   of  t he   d i r e c t i o n  o f   cam  r o t a t i o n   ( s e e  

F i g .   7)  now  has   t he   r e s u l t   of  r a i s i n g   c o n n e c t i o n  

p o i n t   57  and  so  p i v o t s   t he   p r i n t i n g   head  38  u p w a r d l y  

a b o u t   i t s   p i v o t   p o i n t   44  p a s t   and  c l e a r   of  t he   p a r k e d  

ink  r o l l e r   27,  28  i n t o   i t s   p a r k e d   p o s i t i o n .  

The  nose   of  the   cam  58  d u r i n g   t h i s   m o v e m e n t  

s e r v e s   to  p i v o t   t he   l e v e r   35  away  f rom  the   s t o p   34  s o  

t h a t   t h e r e   i s   no  movement   of  t he   c r a d l e   25  f rom  i t s  

p a r k e d   p o s i t i o n ,   t he   s p r i n g   37  r e t u r n i n g   the   l e v e r   3 5  

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

cam  f o l l o w e r   36A  s i m p l y   f o l l o w i n g   the   cam  s u r f a c e  

n o n - a c t i v e l y .  

The  p r i n t i n g   m e c h a n i s m   is  now  at  r e s t   u n t i l  

a n o t h e r   " r u n "   s i g n a l   is   r e c e i v e d   f rom  the   p a c k a g i n g  

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

R e f e r e n c e   i s   now  made  to  F i g s .   8  and  9  w h i c h  

show  an  a l t e r n a t i v e   c o n f i g u r a t i o n   of  o v e r - p r i n t i n g  

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

The  p r i n t i n g   m e c h a n i s m   a g a i n   c o m p r i s e s   a 

v e r t i c a l   p l a t e   100  w h i c h   would   be  l o c a t e d   at  a  

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

l i n e .  

The  p r i n t i n g   m e c h a n i s m   c o m p r i s e s   an  ink  s u p p o r t  

or  c a r r i e r   101  and  a  p r i n t i n g   head  1 0 2 .  

The  ink  s u p p o r t   or  c a r r i e r   101  i s   a  d i s p o s a b l e  

r o l l e r   103  of  foam  p l a s t i c s   or  o t h e r   p o r o u s   m a t e r i a l  



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

at  a m b i e n t   t e m p e r a t u r e s   but   s o f t e n s   when  h e a t e d .  

The  r o l l e r   103  i s   f r e e l y   s u p p o r t e d   on  a  s p i n d l e  

104  c a r r i e d   by  a  c r a d l e   105  p i v o t e d   a l o n g   an  a x i s   106  

on  a  b r a c k e t   or  arm  107  f i x e d   to  t he   p l a t e   1 0 0 .  

The  c r a d l e   105  has   an  a l u m i n i u m   s h r o u d   1 0 8  

a d j a c e n t   t he   p e r i p h e r y   of  t he   r o l l e r   103  and  h a s  

c a r t r i d g e   h e a t e r s   ( n o t   shown)  f o r   p r o v i d i n g   t h e  

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

r o l l e r   103.   The  l a t t e r   i s   t h u s   p e r i p h e r a l l y   h e a t e d .  

The  e l e c t r i c a l   c o n n e c t i o n s   to  t h e   c a r t r i d g e   h e a t e r s  

a re   g e n e r a l l y   i n d i c a t e d   at  109.   A l t e r n a t i v e l y ,   o r  

a d d i t i o n a l l y ,   h e a t i n g   may  be  e f f e c t e d   t h r o u g h   t h e  

s p i n d l e   104  at  the   c e n t r e   of  the   r o l l e r   1 0 3 .  

The  c r a d l e   105  has   an  u p p e r   arm  110  to  wh ich   i s  

c o n n e c t e d   the   p i s t o n   rod  111  of  a  d o u b l e - a c t i n g  

p n e u m a t i c   ram  112  c o n n e c t e d   at  i t s   o t h e r   end  to  t h e  

p l a t e   100  as  i n d i c a t e d   at  1 1 3 .  

A  s p r i n g   114  i s   c o n n e c t e d   b e t w e e n   the   p l a t e   100  

and  the   arm  110  to  a s s i s t   a n t i - c l o c k w i s e   movement   o f  

the   c r a d l e   1 0 5 .  

Ai r   s u p p l y   p i p e s   to  t h e   c y l i n d e r   115  of  t he   r a m  

112  a re   i n d i c a t e d   at  116  and  e a c h   p i p e   116  i s  

c o n n e c t e d   to  a  f low  r e s t r i c t o r   117  w h i c h   c o n t r o l s   t h e  

s p e e d   of  o p e r a t i o n   of  the   ram  1 1 2 .  

The  p r i n t i n g   head  102  has   a  t y p e   c a r r i e r   1 1 8  

w h i c h   i s   h e a t e d   e l e c t r i c a l l y   as  can  be  v i e w e d   at  1 1 9  

and  the   t y p e   i s   g e n e r a l l y   i n d i c a t e d   at  1 2 0 .  

The  p r i n t i n g   head   102  is   r o t a t a b l y   s u p p o r t e d   i n  

a  b e a r i n g   121  w h i c h   e x t e n d s   t h r o u g h   the   p l a t e   1 0 0 .  

T h i s   b e a r i n g   121  i s   s u p p o r t e d   f o r   a x i a l   movement   by  a 

b r a c k e t   a s s e m b l y   122  s l i d a b l y   on  two  r o d s   123  c a r r i e d  

by  a  f i x e d   ba r   124  and  a  f i x e d   p l a t e   1 2 5 .  

A  s p r i n g   126  i s   p r o v i d e d   b e t w e e n   the   f i x e d   b a r  

124  and  b e a r i n g   121  to  u r g e   the   l a t t e r   u p w a r d s .  
A  v e r t i c a l   p n e u m a t i c   d o u b l e - a c t i n g   ram  127  i s  



m o u n t e d   on  the   p l a t e   100  at  128  and  a i r   s u p p l y   p i p e s  
to  the  ram  127  a re   i n d i c a t e d   at  129,   each   h a v i n g   a 
f low  r e s t r i c t o r   1 3 0 .  

The  p i s t o n   rod  131  of  the   ram  127  i s   p i v o t a l l y  

c o n n e c t e d   to  t he   p r i n t i n g   head  102  as  i n d i c a t e d   a t  

132,   l a t e r a l l y   of  t he   b e a r i n g   1 1 9 .  

I t   w i l l   be  m a n i f e s t   t h a t   t he   p n e u m a t i c   rams  1 1 2  

and  127  c o n s t i t u t e   p a r t   of  a  p n e u m a t i c   and  e l e c t r i c a l  

c o n t r o l   c i r c u i t   so  t h a t   t he   c r a d l e   105  and  p r i n t i n g  

head  102  m o v e m e n t s   a re   in  t i m e d   s e q u e n c e .  
The  c o n t r o l   c i r c u i t   i s   s u b s t a n t i a l l y   a s  

p r e v i o u s l y   r e f e r r e d   t o ,   and  w i l l   be  a c t i v a t e d   by  a n  

e l e c t r i c   or  p n e u m a t i c   s i g n a l   f rom  t he   p a c k a g i n g   o r  

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

a  s o l e n o i d   v a l v e   ( n o t   shown)  to  i n i t i a t e   the   w o r k i n g  

c y c l e   of  the   rams  112  and  1 2 7 .  

B r i e f l y ,   t he   c r a d l e   105  i s   p i v o t e d   a n t i -  

c l o c k w i s e   to  move  the   r o l l e r   103  c l e a r   of  t h e  

p r i n t i n g   head  102  as  t he   ram  127  p i v o t s   the   p r i n t i n g  

head  102  t h r o u g h   an  a r c u a t e   p a t h   t a n g e n t i a l l y   p a s s e d  

the   r o l l e r   103,   the   p r i n t i n g   head  102  moving  s l i g h t l y  

a x i a l l y   d o w n w a r d s   d u r i n g   t h i s   a r c u a t e   m o v e m e n t .   Ram 

112  t h e n   p i v o t s   the   c r a d l e   105  c l o c k w i s e   so  t h a t   a s  

the   ram  127  p u l l s   the   p r i n t i n g   head  102  back   a l o n g  

the   a r c u a t e   p a t h   t h e ,   l a t t e r   is  wiped   a c r o s s   t h e  

r o l l e r   s u r f a c e   and  the   t y p e   p i c k s   up  s o f t e n e d   o r  

m e l t e d   t h e r m o p l a s t i c   i n k .   The  ram  127  t h e n   u r g e s   t h e  

p r i n t i n g   head  102  d o w n w a r d s   o n t o   the   a r t i c l e   o r  

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

ink   on  c o n t a c t i n g   the   l a t t e r   s o l i d i f i e s ,   the   ram  1 2 7  

t h e n   w i t h d r a w s   the   p r i n t i n g   head  12  a x i a l l y   u p w a r d s .  

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

o p e r a t i o n .  
The  t y p e   e m p l o y e d   may  be  m e t a l l i c   or  p o l y m e r i c  

and  i s   u s u a l l y   at  a  t e m p e r a t u r e   s l i g h t l y   in  e x c e s s   o f  

the   s u r f a c e   t e m p e r a t u r e   of  the   r o l l e r   103,   s a y ,   f o r  



e x a m p l e   1 5 0 C .  

The  p r i n t i n g   m e c h a n i s m   d e s c r i b e d   above   can  p r i n t  

o n t o   s o l i d   o b j e c t s   or  o b j e c t s ,   e . g .   f l e x i b l e   s t o c k ,  

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

I t   p r i n t s   o n t o   s t a t i o n a r y   o b j e c t s   or  o b j e c t s  

w h i c h   a re   t e m p o r a r i l y   at  r e s t .  

W h i l e   i t   i s   i l l u s t r a t e d   and  d e s c r i b e d   in  a  

v e r t i c a l   a t t i t u d e   i t   c a n ,   of  c o u r s e ,   be  o t h e r w i s e  

a r r a n g e d .  

T e m p e r a t u r e   c o n t r o l l e r s   w i l l   be  p r o v i d e d   at  t h e  

c r a d l e   105  and  p r i n t i n g   head   1 0 2 .  

T h i s   p r i n t i n g   a p p a r a t u s   i s   more  e c o n o m i c a l   t o  

m a n u f a c t u r e   t h a n   known  e l e c t r i c a l l y / e l e c t r o n i c a l l y  

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

m a i n t a i n .  



1.  A  p r i n t i n g   m e c h a n i s m   c o m p r i s i n g   an  i n k  

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

a d a p t e d   to  be  h e a t e d   to  s o f t e n   t h e   i n k ,   a  m o v a b l e  

p r i n t i n g   head  d i s p o s e d   a d j a c e n t   t he   ink   s u p p o r t   a n d  

a d a p t e d   to  c a r r y   t y p e   o n t o   wh ich   s o f t e n e d  

t h e r m o p l a s t i c s   ink   can  be  t r a n s f e r r e d   f rom  t he   i n k  

s u p p o r t ,   and  p n e u m a t i c   a c t u a t i n g   means   c o n n e c t e d   t o  

t he   p r i n t i n g   head  and  a d a p t e d   to  e f f e c t   a  f i r s t  

movement   of  t he   l a t t e r   a c r o s s   t h e   ink   s u p p o r t   t o  

e f f e c t   an  ink  t r a n s f e r   and  t h e n   a  s e c o n d   movement   t o  

b r i n g   the   p r i n t i n g   head  t e m p o r a r i l y   i n t o   c o n t a c t   w i t h  

t he   m a t e r i a l   or  a r t i c l e   to  be  p r i n t e d   at  a  p r i n t i n g  

l o c a t i o n .  

2.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  c l a i m   1 

c o m p r i s i n g   a  p i v o t a l   ink  s u p p o r t   and  a  p i v o t a l  

p r i n t i n g   head  d i s p o s e d   a l o n g s i d e   t he   ink  s u p p o r t ,   t h e  

p n e u m a t i c   a c t u a t i n g   means   b e i n g   c o n n e c t e d   to  t h e  

p r i n t i n g   head  so  as  to  p i v o t   same  t h r o u g h   an  a r c u a t e  

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

w h e r e a t   i t   i m p a r t s   a  r e c t i l i n e a r   movement   to  t h e  

p r i n t i n g   head  to  e f f e c t   a  p r i n t i n g   o p e r a t i o n   and  b a c k  

a g a i n ,   and  c o n n e c t i n g   means  b e t w e e n   t he   p n e u m a t i c  

a c t u a t i n g   means  and  t he   p i v o t a l   i nk   s u p p o r t   to  p i v o t  

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

a r c u a t e   movement   of  t he   l a t t e r   to  e f f e c t   a  w i p i n g ,  
ink   t r a n s f e r ,   c o n t a c t   b e t w e e n   t h e   ink  s u p p o r t   and  t h e  

p r i n t i n g   h e a d .  

3.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  c l a i m   2 

c o m p r i s i n g   a  m o u n t i n g   p l a t e   or  s t r u c t u r e ,   a  f i r s t   a r m  

p i v o t a l l y   m o u n t i n g   the   r i n t i n g   head   on  the   p l a t e   o r  

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

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

c o n n e c t e d   to  s a i d   s e c o n d   arm  f o r   c a u s i n g   t he   p r i n t i n g  

head  to  move  t o - a n d - f r o   t h r o u g h   t he   a r c u a t e   p a t h   a n d  



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

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

in  w h i c h   the   s e c o n d   arm  i s   e c c e n t r i c a l l y   c o n n e c t e d   t o  

a  cam  r o t a t a b l e   a l t e r n a t e l y   c l o c k w i s e   a n d  

a n t i - c l o c k w i s e .  

5.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d ,   in  c l a i m   4 ,  

in  w h i c h   the   cam  has   c o n n e c t e d   t h e r e t o   t h e   p i n i o n   o f  

a  r a c k - a n d - p i n i o n   m e c h a n i s m ,   t he   r a c k   b e i n g   c o n n e c t e d  

f o r   movemen t   to  a  d o u b l e - a c t i n g   p n e u m a t i c   c y l i n d e r .  

6.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  c l a i m   4  

or  5  in  w h i c h   t h e   i nk   s u p p o r t   c o m p r i s e s   a  h e a t e d   i n k  

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

m o v i n g l y   c o n n e c t e d   to  t h e   cam  by  t h e   c o n n e c t i n g   m e a n s  

i n c l u d i n g   a  cam  f o l l o w e r .  

7.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  c l a i m   6 ,  

in  w h i c h   t he   c o n n e c t i n g   means   c o m p r i s e s   arm  m e a n s  

p i v o t a l l y   s u p p o r t i n g   a  l e v e r   c a r r y i n g   at  one  end  t h e  

cam  f o l l o w e r ,   a  s t o p   b e i n g   p r o v i d e d   on  the   arm  m e a n s  

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

r o t a t e s   to  p i v o t   t h e   p r i n t i n g   head   to  t he   p r i n t i n g  

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

t he   arm  means  and  t he   l e v e r   to  c a u s e   movemen t   of  t h e  

c r a d l e   t o w a r d s   t he   p r i n t i n g   head   to  e f f e c t   an  i n k  

t r a n s f e r   o p e r a t i o n   f rom  the   ink  r o l l e r   to  t h e  

p r i n t i n g   h e a d .  

8.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  c l a i m   7 

c o m p r i s i n g   a  s p r i n g   c o n n e c t i n g   t he   l e v e r   and  the   a r m  

means   to  m a i n t a i n   t h e   cam  f o l l o w e r   in  c o n t a c t   w i t h  

t h e   c a m .  

9.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  c l a i m   7 

or  8  c o m p r i s i n g   a  s p r i n g   c o n n e c t i n g   t he   arm  means   t o  

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

c r a d l e   to  i t s   n o r m a l ,   p r i n t i n g   head   r e m o t e ,   p o s i t i o n .  
10.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  a n y  

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

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



p e r m i t   a  r e c t i l i n e a r   movement   of  t he   p r i n t i n g   head  t o  

e f f e c t   a  p r i n t i n g   o p e r a t i o n .  

11.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  c l a i m   10 

in  wh ich   a  c o m p r e s s i o n   s p r i n g   i s   p r o v i d e d   to  r e t u r n  

t h e   p r i n t i n g   head  to  i t s   n o r m a l   p o s i t i o n   a f t e r  

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

12.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  c l a i m   10 

or  11  c o m p r i s i n g   an  a d j u s t a b l e   s t o p   on  the   p r i n t i n g  

head  a d a p t e d   to  c o n t a c t   a  b u f f e r   on  t he   s u p p o r t i n g  

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

movement   of  t he   p r i n t i n g   h e a d .  

13.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  a n y  o n e  
of  c l a i m s   6  to  12  c o m p r i s i n g   an  a d j u s t a b l e   s t o p   o n  

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

c r a d l e   to  d e t e r m i n e   the   s p a c i n g   b e t w e e n   t h e   i n k  

r o l l e r   and  t he   p r i n t i n g   h e a d .  

14.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  a n y  o n e  
of  c l a i m s   5  to  13  i n  w h i c h   t h e   r a c k   i s   c o n n e c t e d   t o  

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

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

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

15.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  c l a i m   1 ,  

in  wh ich   t he   ink  s u p p o r t   i s   a  r o t a t a b l e   h e a t e d   i n k  

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

p r i n t i n g   head  as  i t   moves  to  t he   ink  t r a n s f e r  

l o c a t i o n   and  i n t o   t h e   p a t h   of  t h e   p r i n t i n g   head  a s  

t he   l a t t e r   moves  back   to  t he   p r i n t i n g   l o c a t i o n   s o  

t h a t   t y p e   c a r r i e d   by  the   p r i n t i n g   head  i s   w i p e d  

a c r o s s   t he   r o l l e r   s u r f a c e .  

16.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  c l a i m  

15,  in  wh ich   t he   ink   s u p p o r t   r o l l e r   i s   c a r r i e d   on  a  

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

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

p n e u m a t i c   ram  b e i n g   c o n n e c t e d   b e t w e e n   t he   s t a t i o n a r y  

p l a t e   or  s t r u c t u r e   and  t he   c r a d l e   to  e f f e c t   t h e  

r e q u i r e d   b o d i l y   p i v o t i n g   movement   of  the   c r a d l e .  



17.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  c l a i m  

16,  in  wh ich   the   p r i n t i n g   head  i s   p i v o t a l l y   s u p p o r t e d  

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

s p a c e d   f rom  the   ink   r o l l e r   and  i s   p i v o t a l l y   c o n n e c t e d  

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

p n e u m a t i c   ram  w h i c h   i s   a l s o   c o n n e c t e d   to  t h e  

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

b e i n g   a x i a l l y   b o d i l y   m o v a b l e   d u r i n g   movement   of  t h e  

p r i n t i n g   head  f o r   ink   t r a n s f e r   and  p r i n t i n g   p u r p o s e s .  
18.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  c l a i m  

17,  in  wh ich   t he   p r i n t i n g   head   i s   m o v a b l e   a l o n g   a n  

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

p r i n t i n g   by  the   d o u b l e - a c t i n g   p n e u m a t i c   r a m .  

19.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  c l a i m   18  

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

to  a s s i s t   i t s   movemen t   c l e a r   of  t h e   m a t e r i a l   o r  

a r t i c l e   a f t e r   p r i n t i n g   of  t he   l a t t e r .  

20.   A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  a n y  o n e  
of  c l a i m s   6  to  19  in  wh ich   t he   i nk   r o l l e r   i s   h e a t e d  

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

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

21.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  c l a i m   1 ,  

in  w h i c h   the   ink   s u p p o r t   i s   a  pad  or  r o l l e r   w i t h   t h e  

p r i n t i n g   head  b e i n g   moved  r e c t i l i n e a r l y   to  e f f e c t   i n k  

t r a n s f e r .  

22.  A  p r i n t i n g   m e c h a n i s m   as  c l a i m e d   in  a n y  

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

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

o p e r a b l e   by  a  s i g n a l   f rom  a  p a c k a g i n g   or  l a b e l  

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

f i t t e d   to  i n i t i a t e   i n k i n g   and  p r i n t i n g   o p e r a t i o n s   a t  

p r e d e t e r m i n e d   i n t e r v a l s .  
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