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©  Printing  form  stretching  device  in  a  printer. 

©  A  printing  form  stretching  device  in  a  printer  secures  the 
form  stretching  in  the  direction  of  the  printing  line  and  next 
to  this  one.  The  device  comprises  cone-shaped  pressure 
rollers  of  resilient  material  with  high  friction  coefficient 
which  press  the  printing  form  next  to  the  edges  against  a 
platen. 

The  pressure  roller  axis  is  parallel  to  the  platen  and  the 
roller  taper  is  turned  towards  the  central  zone  of  the  form. 

The  roller  buckle  causes  a  form  1 
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form  stretching  in  the  direction  of  the  printing  line  and  next 
to  this  one.  The  device  comprises  cone-shaped  pressure 
rollers  of  resilient  material  with  high  friction  coefficient 
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roller  taper  is  turned  towards  the  central  zone  of  the  form. 

The  roller  buckle  causes  a  form  transversal  stretching  in 
the  direction  of  the  printing  line  and  prevents  transversal 
movements  of  the  form. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p r i n t i n g   form  s t r e t c h i n g   device   i n  

a  p r i n t e r .  

With  regard   to  the  p r i n t e r s   used  in  data  p r o c e s s i n g   systems,   the  p r i n  

t ing  form  has  to  be  s u i t a b l y   s t r e t c h e d   and  s t e ad ly   p o s i t i o n e d   in  o r d e r  

to  ob ta in   a  high  p r i n t i n g   q u a l i t y .  

In  f ac t   the  p r i n t i n g   is  g e n e r a l l y   ob ta ined   by  means  of  p r i n t i n g   e l e -  

ments  moving  as  to  the  p r i n t i n g   form,  as  for  i n s t ance   t y p e - b e a r i n g  

drums  or  b e l t s   in  case  of  s o - c a l l e d   p a r a l l e l   p r i n t e r s   and  p r i n t i n g  

heads  movable  along  the  p r i n t i n g   l ine   in  case  of  s o - c a l l e d   s e r i a l   p r i n  

t e r s .  

The  movement  of  the  p r i n t i n g   element  as  to  the  p r i n t i n g   form  c a u s e s  

some  form  d i s p l a c e m e n t s   which  may  be  avoided  only  by  a  s u i t a b l e   s t r e t  

ching  of  the  p r i n t i n g   fo rm.  

Such  s t r e t c h i n g   f u r t h e r   a s su re s   the  adhesion  of  the  p r i n t i n g   form  t o  

the  p r i n t e r   p l a t e n .  

This  is  nece s sa ry   to  l i m i t   the  noise  genera ted   by  the  p r i n t i n g   o p e r a -  

t ions   in  case  of  impact  p r i n t i n g , '  s u c h   noise  being  widely  due  to  t h e  

p r i n t i n g   form  v i b r a t i o n s   caused  by  the  p r i n t i n g   e l e m e n t s .  

The  wider  such  v i b r a t i o n s   are,   the  l ess   the  s t r e t c h i n g   and  the  a d h e -  

sion  to  the  p l a t e n   of  the  p r i n t i n g   form  a r e .  

In  the  p r i o r   a r t   the  p r i n t i n g   form  s t r e t c h i n g   is  only  p rovided   a l o n g  

the  form  feed  d i r e c t i o n ( t h a t   is  the  d i r e c t i o n   t r a n s v e r s a l   to  the  p r i n  

t ing  l ine)   by  means  of  feeding  devices   such  as  pin  t r a c t o r s ,   p in  whee l s ,  



f r i c t i o n   f eed ing   r o l l e r s .  

o the r   s o l u t i o n s   are  for  i n s t a n c e   de sc r ibed   in  U.S.  Pa t en t s   Number 

3 ,746 ,142   and  N.  3 , 9 1 7 , 0 4 8 .  

But  a l l   these   devices   are  not  able  to  provide  a  p r i n t i n g   form  s t r e t -  

ching  along  the  p r i n t i n g   l i ne   d i r e c t i o n .  

This  i nvo lves   t ha t   in  a  lo t   of  p r i n t e r s   undes i red   t r a n s v e r s a l   d i s p l a c e  

ments  of  the  form  may  occur  dur ing   the  p r i n t i n g   o p e r a t i o n s .  

Such  d i s p l a c e m e n t s ,   a l though   minimum,  are  p r e j u d i c i a l   to  the  p r i n t i n g  

q u a l i t y .  

In  f ac t   they  cause  m i s a l i g n m e n t s   of  the  p r i n t e d   t y p e s .  

Bes ide s ,   in  case  of  mosaic  s e r i a l   p r i n t e r s   for  high  q u a l i t y   l e t t e r s  

where  the  p r i n t i n g   is  ob ta ined   by  subsequent   passes   of  a  p r i n t i n g   h e a d  

along  a  p r i n t i n g   l i n e ,   the  form  d i s p l a c e m e n t s   cause  mi sa l ignmen t s   o f  

the  p r i n t i n g   dots  w i th in   a  same  l e t t e r .  

C o n s i d e r i n g   t ha t   in  such  mosaic  s e r i a l   p r i n t e r s   the  step  among  dots  i s  

of  about  0,15  mm,  i t   is  c l e a r   t ha t   even  a  minimum  d i sp l acemen t   of  t h e  

same  width  of  the  p r i n t i n g   form  is  s e r i o u s l y   p r e j u d i c i a l   to  the  p r i n -  

t ing   q u a l i t y .  

The  device   ob jec t   of  the  p r e s e n t   i n v e n t i o n   overcomes  such  i n c o n v e n i e n t  

and  secures   a  s u i t a b l e   s t r e t c h i n g   of  the  p r i n t i n g   form  along  the  l o n g i  

t u d i n a l   d i r e c t i o n .  

In  such  way,  by  combining  the  device  of  the  i n v e n t i o n   with  the  f e e d i n g  

and  s t r e t c h i n g   dev ices   of  the  p r i o r   a r t ,   i t   is  p o s s i b l e   to  s t r e t c h   t h e  

p r i n t i n g   form  both  v e r t i c a l l y   and  l o n g i t u d i n a l l y .  

The  device   of  the  p r e s e n t   i n v e n t i o n   achieves   the  l o n g i t u d i n a l   s t r e t -  

ching  of  the  form  by  means  of  e l a s t i c a l   p r e s su re   r o l l e r s   mounted  on 

one  or  more  s u p p o r t i n g   b a r s .  

One  or  more  p r e s s u r e   r o l l e r s ,  a r r a n g e d   next  to  the  c e n t r a l   zone  of  t h e  

p r i n t i n g   form  and  of  c o n v e n t i o n a l   c y l i n d r i c a l   shape,  p ress   the  form 

a g a i n s t   the  p r i n t e r   p l a t e n .  



One  or  more  p r e s s u r e   r o l l e r s ,   a r ranged  next  to  each  of  the  p r i n t i n g  

form  edges  and  of  con ica l   shape ,  bes ides   p r e s s i n g   the  form  a g a i n s t   t h e  

p l a t e n ,   apply  on  the  form  edges  some  l o n g i t u d i n a l   fo rces   which  s t r e t -  

ch  the  form  so  a s s u r i n g   both  a  s u i t a b l e   l o n g i t u d i n a l   s t r e t c h i n g  

along  the  p r i n t i n g   l ine   and  a  p e r f e c t   c o n t a c t   with  the  p l a t e n .  

In  th i s   way  any  p o s s i b i l i t y   of  l o n g i t u d i n a l   d i sp l acemen t   of  the  p r i n -  

t ing  form  is  p r even t ed   and  any  consequent   p r i n t i n g   misa l ignment   r i s k  

is  a v o i d e d .  

These  and  o ther   f e a t u r e s   of  the  p r e s e n t   i n v e n t i o n   will   appear  more 

c l e a r l y   from  the  fo l lowing   d e s c r i p t i o n   of  a  p r e f e r r e d   embodiment  and 

from  the  enc losed   drawings  where :  

Figure  1  shows in  schemat ic   and  p e r s p e c t i v e   view  a  s e r i a l   p r i n t e r   p r o  

vided  with  the  s t r e t c h i n g   device  ob j ec t   of  the  i n v e n t i o n ;  

Figure  2  shows  the  s e c t i o n   of  an  element  of  the  s t r e t c h i n g   device  o b -  

j e c t   of  the  i n v e n t i o n ;  

Figure  3  shows  s c h e m a t i c a l l y   the  a c t i on   performed  by  the  element  o f  

f i g .   2  on  the  p r i n t i n g   f o rm.  
p e r s p e c t i v e  

Figure  1  shows  s c h e m a t i c a l l y   a  s i m p l i f i e d  v i e w   of  a  p r i n t e r   p r o v i d e d  

with  the  p r i n t i n g   form  s t r e t ch ing   device  of  the  i n v e n t i o n .  

Figure  1  only  shows  the  p r i n t e r   e l e m e n t s e s s e n t i a l   for  the  i n v e n t i o n  

u n d e r s t a n d i n g .  

The  p r i n t e r   comprises   a  frame,  a  p r i n t i n g   mechanism  and  a  paper  f e e -  

ding  mechanism.  

The  frame  is  for  i n s t a n c e   c o n s t i t u t e d   by  a  base  1  and  two  s ides   2,  3 .  

The  p r i n t i n g   mechanism  is  c o n s t i t u t e d   by  two  guiding  bars  4,  5  mounted 

between  the  s ides   and  on  which  a  p r i n t i n g   c a r r i a g e   6  s l i d e s .  

A  p r i n t i n g   head  7  is  mounted  on  a  p r i n t i n g   c a r r i a g e   6 .  

Head  7  may  be  for  i n s t ance   of  needle  type;  in  such  case  the  p r i n t i n g  

of  the  severa l   c h a r a c t e r s   is  ob ta ined   with  dot  composi t ion   through  t h e  

s e l e c t i v e   e x c i t a t i o n   of  the  severa l   head  need les   and  the  t r a n s v e r s a l  



movement  of  the  head  and  of  the  c a r r i a g e .  

The  p r i n t i n g   is  performed  on  p r i n t i n g   form  9  which  p a r t i a l l y  

winds  round  p l a t e n   8 .  

P l a t e n   8  is  mounted  on  a  sha f t   10  c o n s t r a i n e d   to  s ides   2,  3.  

P l a t e n   8  may  act  as  f eed ing   element  of  the  p r i n t i n g   form.  

In  t h i s   case  i t   is  coupled  through  s u i t a b l e   d r i v i n g   gears  to  a  moto r  

not  shown  in  f ig .   1  and  the  form  feed  is  secured  by  the  f r i c t i o n   e x i  

s t i n g   between  p l a t e n   and  form,  such  f r i c t i o n   being  genera ted   by  s u i -  

t a b l e   r o l l e r s   which  press   the  form  a g a i n s t   the  p l a t e n .  

In  a l t e r n a t i v e   or  in  a d d i t i o n   the  p r i n t e r   may  be  provided  with  a  form 

feed  mechanism  c o n s t i t u t e d   by  pin  t r a c t o r s   ope ra t ed   by  a  s u i t a b l e   mo- 

t o r .  

Such  t r a c t o r s   are  not  d e s c r i b e d   since  they  are  a l r eady   known  in  t h e  

a r t   and  u n e s s e n t i a l   for  the  i n v e n t i o n   p u r p o s e s .  

The  paper  f eed ing   device  of  the  i n v e n t i o n   comprises   some  p re s su re   e l e .  

ments  11,  12,  13  mounted  on  a  bar  14  on  which  they  may  r o t a t e .  

Such  elements   are  r e s i l i e n t   ( p r e f e r a b l y   of  rubber   with  high  f r i c t i o n  

c o e f f i c i e n t )   and  p ress   p r i n t i n g   form  9  a g a i n s t   p l a t e n   8. 

Bar  14,  p a r a l l e l   to  p r i n t i n g   p l a t e n   8,  is  a r ranged   next  to  the  p r i n t -  

ing  l ine   ( p r e f e r a b l y ,   but  not  n e c e s s a r i l y ,   downstream  such  l i n e ) .  

Bar  14  is  s u b s t a i n e d ,   at  i t s   ends,  by  two  c o n t r o l   l eve r s   15,  16  which  

may  r o t a t e   on  a  l ever   anchor  bar  17  p ivo ted   on  s ides   2,  3 .  

Two  sp r ings   18,  19  are  hooked  to  the  lower  end  of  the  con t ro l   l e v e r s  

15,  16  r e s p e c t i v e l y .  

The  oppos i t e   ends  of  such  sp r ings   are  r e s t r a i n e d   to  two  pins  20,  21 

f ixed   to  s ides   2,  3  r e s p e c t i v e l y .  

During  the  normal  p r i n t i n g   o p e r a t i o n s   con t ro l   l eve r s   15,  16  press   e l e  

ments  11,  12,  13  a g a i n s t   p l a t e n   8  thanks  to  the  ac t ion   of  spr ings   18, 

19.  

Two  arms  (only  one  of  which,22,   is  shown  in  f i g .   1)  are  shr inked  on  l e  



ver  anchor  bar  17  next  to  con t ro l   l evers   15,  16. 

Such  arms,  owing  to  the  r o t a t i o n   of  bar  17,  allow  to  move  e l e m e n t s  

11,  12,  13  away  from  p l a t e n   8 .  

This  is  n e c e s s a r y   for  load ing   the  p r i n t e r   with  the  p r i n t i n g   fo rm.  

The  removal  of  e lements   11,  12,  13  may  be  normal ly   provided  for  i n -  

s tance   by  a  l eve r   24  coupled  to  arm  22.  

According  to  the  p r e s e n t   i n v e n t i o n   the  p r e s s u r e   and  s t r e t c h i n g   r e s i  

l i e n t   e lements   11,  12,  13  are  s u i t a b l y   s h a p e d .  

P a r t i c u l a r l y ,   element  11  is  c y l i n d r i c a l   and  is  a r ranged   next  to  t h e  

c e n t r a l   pa r t   of  bar  14;  on  the  con t r a ry   e lements   12,  13  are  t r u n c a t e d  

cone-shaped  and  are  a r ranged   next  to  the  ends  of  bar  14  with  t h e i r  

t a p e r s   turned  towards  element  11. 

Figure  2  shows  the  c ross   s e c t i o n   of  p r e s su re   element  12. 

P r e s su re   element  13  is  i d e n t i c a l .  

Element  12  is  c o n s t i t u t e d   by  a  coupl ing  25,  engaged  on  bar  14  and  p r o  

vided  with  a  c y l i n d r i c a l   shou lder   26,  and  by  a  c y l i n d r i c a l   bushing  27 

on  which  a  r e s i l i e n t   r o l l e r   28,  p r e f e r a b l y   of  rubber   and  with  c o n e -  

shaped  e x t e r n a l   s u r f a c e ,   is  engaged .  

C y l i n d r i c a l   shou lder   26  has  a  r a d i a l   th readed   opening  where  a  l o c k i n g  

screw  29,  p rovided   with  knur led   head,  is  s c r e w e d .  

Bushing  27  is  engaged  on  coupl ing   25  on  which  i t   is  f ree   to  r o t a t e .  

The  axia l   movements  of bushing  27  (and  t h e r e f o r e   of  con ica l   r o l l e r   .28) 

along  the  coupl ing   are  p r even t ed   on  a  side  by  shou lde r   26  and  on  t h e  

other   side  by  a  r ing  or  c o l l a r   30  housed  into  a  coupl ing   g r o o v e .  

Coupling  25  may  be  locked  on  bar  14  in  a  p r e e s t a b l i s h e d   axial   p o s i t i o n  

by  means  of  lock ing   screw  29 .  

By  means  of  such  a r t i f i c e   the  p r e s su re   r o l l e r s   may  be  a x i a l l y   moved  so  

as  to  be  a r ranged  next  to  the  p r i n t i n g   form  edges  whatever  the  p r i n t -  

ing  suppor t   width  i s .  

The  working  of  cone-shaped  p r e s su re   r o l l e r s   12  and  13  and  t h e i r   a c t i o n  



on  the  form  is  shown  in  f i g .   3 

Avoiding  complex  t h e o r i c a l   e x p l a n a t i o n s ,  t h e   exper ience   shows  tha t   r e s i  

l i e n t   element  28  s u b j e c t s   p r i n t i n g   form  9, next  to  the  con tac t   zone,  t o  

a  force   F  skew  as  to  the  form  surface.  Component   F1,  of  such  force   s e c u  

res  a  s u i t a b l e   c o n t a c t   p r e s s u r e   between  r o l l e r   28  and  p r i n t i n g   form  9 

and  between  p r i n t i n g   form  9  and  p l a t e n   8 .  

Component  F ,  t a n g e n t i a l   to  the  p l a t e n   s u r f a c e ,   pu l l s   p r i n t i n g   form  9 

towards  i t s   d i r e c t i o n .  

As  element  12  and  13  are  a r ranged  next  to  the  p r i n t i n g   edges  so  as  t o  

perform  pu l l   a c t i o n s   in  oppos i t e   d i r e c t i o n s ,   a  l o n g i t u d i n a l   s t r e t c h i n g  

of  the  form  is  o b t a i n e d .  

The  r e a c t i o n   e x e r c i s e d   by  the  p r i n t i n g   form  on  elements   12  and  13 

tends  to  move  such  e lements   along  bar  14  towards  the  form  cen t e r ;   s u c h  

r e a c t i o n   is  p r e v e n t e d   by  the  s t i f f   ax ia l   r e s t r a i n t s   on  the  c o u p l i n g s  

as  coupl ing   25  engaged  on  bar  14. 

A  s i m p l i f i e d   e x p l a n a t i o n   of  the  phenomenon  may  be  ob ta ined   by  c o n s i d e -  

r ing  tha t   c y l i n d r i c a l   r o l l e r   28,  next  to  the  con tac t   po in t   with  t h e  

p r i n t i n g   form,  b u c k l e s .  

There fore   the  c o n t a c t   p o i n t   of  r o l l e r   28  with  the  p r i n t i n g   form  moves 

in  the  d i r e c t i o n   of  fo rce   F  .  
0 

In  f a c t ,  i n   such  d i r e c t i o n ,   there   is  no  m a t e r i a l   which  p reven t s   t h e  

b u c k l i n g  ,   w h i l s t   in  the  oppos i t e   one  the  presence   of  r e s i l i e n t   ma 

t e r i a l   opposes  to  such  b u c k l i n g .  

owing  to  the  f r i c t i o n   between  p r i n t i n g   form  9  and  r o l l e r   28,  also  s u c h  

p r i n t i n g   form  fo l lows   the  l o n g i t u d i n a l   movement  of  the  con tac t   p o i n t  

of  r o l l e r   28 .  

C lea r ly   t h i s   wi l l   occur  i f   the  f r i c t i o n   c o e f f i c i e n t   between  r o l l e r   28 

and  p r i n t i n g   form  9  is  h ighe r   than  the  f r i c t i o n   c o e f f i c i e n t   b e t w e e n  

p r i n t i n g   form  and  p l a t e n   8 .  

In  the  p r ev ious   d e s c r i p t i o n   an  embodiment  has  been  d i s c l o s e d   w h e r e i n  



e lements   11,  12,  13  are  f ree   to  r o t a t e   on  bar  14;  t h e r e f o r e   such  e l e  

ments  p re s s   the  p r i n t i n g   form  a g a i n s t   the  p l a t e n ,   and,  as  c o n c e r n s  

element   12,  13,  they  l o n g i t u d i n a l l y   s t r e c t h   such  f o r m .  

I t   is  however  c l ea r   tha t   a  p r i n t i n g   form  s t r e t c h i n g   p e r p e n d i c u l a r   t o  

the  p r i n t i n g   l ine   may  be  a lso  ob ta ined   if  e lements   11,  12,  13  c a r r y  

out  a  f eed ing   ac t ion   c o o p e r a t i n g   with  the  one  of  the  p l a t e n   or  of  t h e  

t r a c t o r s .  

To  t h i s   purpose  i t   is  enough  to  have  elements   11,  12,  13  shr inked  on 

bar  14  so  as  to  r o t a t e   with  i t .  

In  such  case  bar  14,  i n s t ead   to  be  s t e a d l y   f ixed   to  arms  15,  16,  w i l l  

be  p ivo t ed   on  these  ones  and  wi l l   be  coupled  to  s u i t a b l e   d r i v i n g   g e a r a  

The  ax i a l   r e s t r a i n t   of  e lements   11,  12,  13  wi l l   be  p r e f e r a b l y   o b t a i n e d  

with  means  d i f f e r e n t   from  the  lock ing   screw,  for  i n s t a n c e   with  c o l l e c t  

chucks  coax ia l   to  bar  14  and  p rov ided   with  locking   knur led   c o l l a r .  

Also  the  l ever   mechanism  which  al lows  to  move  bar  14  and  e l e m e n t s  

11,  12,  13  away  from  the  p l a t e n   is  merely  e x p l a n a t o r y   and  may  be  s u b -  

s t i t u t e d   with  any  spr ing  or  cam  b i s t a b l e   mechanism  or  with  l eve r s   o f  

d i f f e r e n t   t y p e .  

B e s i d e s , i f   the  p r i n t e r   is  des igned  to  p r i n t   on  f ixed  width  forms,  t h e  

f ree   ax i a l   p o s i t i o n i n g   of  the  cone-shaped  elements   on  bar  14  is  n o t  

n e c e s s a r y .  

I t   is  t h e r e f o r e   c lear   tha t   the  above  d e s c r i p t i o n   r e l a t e s   to  a  p r e f e r -  

red  embodiment  of  the  i n v e n t i o n   and  tha t   severa l   changes  may  be  made 

wi thout   d e p a r t i n g   from  the  s p i r i t   of  the  i n v e n t i o n .  



1.  P r i n t i n g   form  s t r e t c h i n g  d e v i c e   in  a  p r i n t e r   wherein  some  r o l l e r s   o f  

r e s i l i e n t   m a t e r i a l   p ress   the  p r i n t i n g   form  a g a i n s t   a  p l a t e n ,   t h e  

axis  of  said  r o l l e r s   being  p a r a l l e l   to  the  axis  of  said  p l a t e n ,  

c h a r a c t e r i z e d   by  t ha t   at  l e a s t   two  of  said  r o l l e r s   are  c o n e - s h a p e d  

and  p r e s s   said  p r i n t i n g   form  each  one  next  to  one  of  the  e d g e s ,  

the  t a p e r   of  said  at  l e a s t  t w o   r o l l e r s   being  turned  towards  t h e  

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

2.  S t r e t c h i n g   device   of  claim  1  c h a r a c t e r i z e d   by  t ha t   said  cone - shaped  

r o l l e r s   may  be  a x i a l l y   moved  along  a  guiding  bar  and  are  s t e a d l y  

p o s i t i o n e d   on  said  guiding  bar  by  means  of  ax ia l   r e s t r a i n t   e lements .  
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