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@  Machine  forthe  planeframe  printing  of  textile  products  and  the  like. 
@  The  machine  comprises  an  endless  belt  (1)  stretched  be- 
tween  two  end  rollers  (2,3).  One  roller  (2)  is  driven  by  a  motor 
for  causing  translatory  motion  of  the  belt  (1)  and  the  other 
roller  (3)  acts  as  a  transmission  element.  At  least  one  printing 
station  (5)  is  arranged  above  the  belt  (1)  and  a  device  (15-15b) 
for  detecting  and  measuring  the  translatory  speed  of  the  belt 
(1)  is  arranged  proximate  to  the  printing  station  (5).  The  de- 
vice  comprises  a  detector  for  the  movement  and  alignment  of 
the  belt  (1),  comprising  a  plurality  of  indicia  associated  with 
the  belt  (1),  toothed  wheels  (15,15a,15b)  adapted  for  co- 
operation  with  the  indicia,  and  an  encoder  associated  with 
the  detector,  for  providing  output  electric  signals  matching 
the  speed  of  rotation  of  the  detector,  for  convertion,  by  con- 
trol  members  operatively  associated  with  said  encoder  and 
with  said  belt  driving  motor,  into  electric  signals  for  the  con- 
trol  of  the  motor. 
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MACHINE  FOR  THE  PLANE  FRAME  PRINTING  OF  TEXTILE  PRODUCTS, 

AND  THE  LIKE 

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  m a c h i n e   f o r   t h e  

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

o p e r a t i v e l y   c o n t r o l l e d   by  an  e l e c t r o n i c   a p p a r a t u s   f o r   t h e  

c o n t r o l   and  a d j u s t m e n t   of  t h e   s p e e d   of  t h e   b e l t   and  of  t h e  

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

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

r e p e a t a b i   l i t y .  

As  is  known,   v a r i o u s   t y p e   of  p r i n t i n g   d e v i c e s   a re   u s e d  

f o r   p r i n t i n g ,   in  one  or  more   c o l o r s ,   t e x t i l e   p r o d u c t s ,   a n d  

1^  a r e   d i f f e r e n t i a t e d   in  t h e   m e t h o d o l o g y   and  in  t he   d e v i c e s  

used   a c c o r d i n g   to   t h e   q u a n t i t y   and  t h e   q u a l i t y   of  t h e  

f i n i s h e d   p r o d u c t .  

In  p a r t i c u l a r ,   v e r y   l ong   f i x e d - t a b l e   p r i n t i n g   s y s t e m s  

a re   known  on  w h i c h   t h e   f a b r i c   is  l a i d   and  on  which   a  f r a m e -  

15  b e a r i n g   c a r r i a g e   s l i d e s   and  moves  a c r o s s   the   t a b l e   in  a 

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

s l i d i n g   g u i d e s   e q u a l   in  l e n g t h   to  s a i d   t a b l e .   Th i s   s y s t e m   i s  

used   f o r   r e l a t i v e l y   low  a m o u n t s   of  g o o d - q u a l i t y   p r o d u c t ,  

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

20  c o l o r   and  has  t h e   p o s s i b i l i t y   of  c o r r e c t i n g   at  each   s t r o k e ,  

bu t   t he   d i m e n s i o n s   of  t h e   t a b l e s   and  t he   b e n d i n g   which   c a n  

o c c u r   on  g u i d e s   of  such   l e n g t h   make  work  very   d i f f i c u l t   a n d  

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

O t h e r   known  p r i n t i n g   s y s t e m s   r e l a t e   to  r o t a r y   m a c h i n e s ,  

25  t h a t   i s ,   m a c h i n e s   w h i c h   use   t he   r o t a t i o n   of  the   b e l t   a n d  

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

p r i n t i n g   of  a  p l u r a l i t y   of  c o l o r s .  

S a i d   m a c h i n e s   w h i c h ,   due  to  t h e   p l u r a l i t y   of  t h e  
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s t a t i o n s ,   a l l o w   e l e v a t e d   p r o d u c t i o n ,   do  no t   h o w e v e r   e n s u r e  

t h e   p e r f e c t   e x e c u t i o n   of   t h e   p r o d u c t ,   a l s o   due  to  t h e  

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

g r i p p e r s   w h i c h   g r a s p   t h e   b e l t   on  t h e   s i d e s   and  move  i t   i n t o  

5  a l i g n m e n t   w i t h   r e f e r e n c e   to   e x t e r n a l   s t r o k e   l i m i t e r s .   T h e s e  

s y s t e m s   c an   g i v e   r i s e   to   r e m a r k a b l e   d i s a d v a n t a g e s ,   s i n c e  

t h e s e   g r i p p e r s   do  n o t   e n s u r e   a  p e r f e c t   g r a s p   due  to  s l i p p a g e  

and  m o s t   of  a l l ,   e v e n   w i t h   v e r y   s m a l l   e r r o r s ,   c a n n o t   e n s u r e  

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

!0  r o t a t i o n s .  

The  m a i n   aim  of  t h e   p r e s e n t   i n v e n t i o n   is  to   p r o v i d e   a 

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

h i g h   q u a l i t y   and  r e p e a t a b l e   p r i n t i n g   a c t i o n   and  c a p a b l e   o f  

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

15  m o n i t o r i n g ,   a t   t h e   same  t i m e ,   i t s   p e r f e c t   a l i g n m e n t ,   b o t h  

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

t h e   p r i n t i n g   s t a t i o n .  

A n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   is  to   p r o v i d e   a 

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

20  c a p a b l e   of   a l l o w i n g   h i g h   p r o d u c t i v i t y ,   by  v i r t u e   of  t h e  

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

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

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

t h e s e   p o s s i b i l i t i e s   b e i n g   a l l o w e d   by  t h e   f a c t   t h a t   t h e  

25  p r i n t i n g   s t a t i o n   ( o r   s t a t i o n s )   a re   k e p t   in  a  f i x e d   p o s i t i o n .  

A  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   is  to   p r o v i d e   a 

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

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

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

c a l c u l a t e ,   by  means   of  a  c a l c u l a t o r ,   the   p e r f e c t   t a k e u p   of  a 

p i t c h   even  i f   t h e   l a t t e r   is  not   a  s u b m u l t i p l e   of  t h e  

e x t e n s i o n   of  t h e   b e l t .  

5  S t i l l   a n o t h e r   o b j e c t   of  t he   i n v e n t i o n   is  to  p r o v i d e   a 

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

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

f i x e d   t a b l e ,   and  such   as  to   s a v e   the   o p e r a t o r   t h e   need   t o  

move  a l o n g   the   t a b l e   as  r e q u i r e d   in  t he   c a s e   of  a  f i x e d   a n d  
10  v e r y   iong  t a b l e .  

Not  l e a s t   o b j e c t   is  to  p r o v i d e   means  f o r   l a y i n g   t h e  

f a b r i c   on  t he   b e l t   such   as  to  a v o i d   any  d a n g e r   of  u n c o u p l i n g  

f rom  the   b e l t ,   d u r i n g   t h e   r o t a t i o n s   t h e r e o f   a r o u n d   t h e  

ro l   l e r s .  

1^  Th i s   a im,   and  t h e s e   and  o t h e r   o b j e c t s   wh ich   w i l l   b e c o m e  

a p p a r e n t   h e r e i n a f t e r ,   a r e   a c h i e v e d   by  a  m a c h i n e   f o r   p r i n t i n g  

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

p r e s e n t   i n v e n t i o n ,   w h i c h   is  c h a r a c t e r i z e d   in  t h a t   i t  

c o m p r i s e s   : 

-  a  b a n d - l i k e   b e l t   c l o s e d   in  a  l o o p ,   e x t e n d i n g   b e t w e e n   t w o  

end  r o l l e r s ,   one  of  w h i c h   is  d r i v e n   by  a  m o t o r   f o r   t h e  

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

p r o d u c t   to  be  w o r k e d ,   and  the   o t h e r   a c t i n g   as  a  t r a n s m i s -  

s i o n   , 
25  -  at  l e a s t   one  p r i n t i n g   s t a t i o n ,   p o s i t i o n e d   a b o v e   s a i d   b e l t  

and  b e i n g   s u p p o r t e d   by  means   a s s o c i a t e d   w i th   t h e   s t r u c t u r e  

of  t he   m a c h i n e ,  

-  a  d e v i c e   f o r   t he   c o n t i n u o u s   d e t e c t i o n   and  m e a s u r e m e n t   o f  

the   t r a n s l a t o r y   s p e e d   of  t h e   b e l t ,   p o s i t i o n e d   p r o x i m a t e   t o  
30  s a i d   p r i n t i n g   s t a t i o n   and  c o m p r i s i n g   a  d e v i c e   f o r   d e t e c t i n g  
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t h e   s h i f t   and  t h e   a l i g n m e n t   of  t h e   b e l t   c o m p r i s i n g   a 

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

of  s a i d   b e l t ,   and  a  r o t a r y   t r a n s d u c e r   of  a  known  k i n d ,  

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

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

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

d e t e c t o r   so  as  to   be  c o n v e r t e d ,   by  c o n t r o l   m e a n s ,  

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

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

10  m o t o r .  

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

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

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

w i t h   a  h o r i z o n t a l   a x i s   and  e n g a g e d   w i t h   m u t u a l l y   e q u a l l y  

15  s p a c e d   h o l e s   p r o v i d e d   in  t h e   b e l t ,   of  w h i c h   w h e e l s   a t   l e a s t  

one  is  p o s i t i o n e d   b e f o r e   and  a t   l e a s t   a n o t h e r   one   a f t e r   t h e  

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

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

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

20  in  t h e   p o r t i o n   of  b e l t   a f f e c t e d   by  t he   p r i n t i n g   o p e r a t i o n .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  g r e a t e r   d e t a i l  

a c c o r d i n g   to   a  p r e f e r r e d ,   b u t   no t   e x c l u s i v e ,   p r a c t i c a l  

e m b o d i m e n t   t h e r e o f ,   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  

i l l u s t r a t i v e ,   n o n - l i m i t a t i v e   d r a w i n g s ,   w h e r e i n :  

25  p i g .   1  is  a  s c h e m a t i c   l a t e r a l   v iew  of  a  p r i n t i n g  

m a c h i n e   a c c o r d i n g   to   t h e   i n v e n t i o n ,   w i t h o u t   t h e   e n c o d e r   o f  

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

s i g n a l s   to  t h e   m o t o r ,   s i n c e   t h e y   a re   of  a  known  k i n d ;  

F i g .   2  is  an  e n l a r g e d   s c a l e   v iew  of  a  p o r t i o n   of  t h e  
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b e l t   of   F i g .   1  w i t h   a  r e a d i n g   t o o t h e d   w h e e l   w h e r e w i t h   s a i d  

e n c o d e r   is  a s s o c i a t e d ;  

F i g .   3  is  a  p l a n   v iew  of  a  p o r t i o n   of  b e l t   w i t h   a  b l a d e  

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

5  a c c o m m o d a t e   t h e   t e e t h   of  s a i d   r e a d i n g   t o o t h e d   w h e e l   and  t h e  

a l i g n m e n t   t e e t h ;  

F i g .   4  is  a  s c h e m a t i c   l a t e r a l   v i ew  of  a  p r i n t i n g  

s t a t i o n   u s e d   in  t h e   m a c h i n e   of  F i g .   1 ;  

F i g .   5  is  a  t op   p l a n   view  of  t h e   p r i n t i n g   s t a t i o n   o f  

10  F i g .   4;  a n d  

F i g .   6  is  a  v iew  of  t he   a r r a n g e m e n t   of  t h e   means   f o r  

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

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

With  r e f e r e n c e   to  t h e   above   f i g u r e s ,   and  in  p a r t i c u l a r  

15  to   F i g s .   1  to  3,  t h e   m a c h i n e   a c c o r d i n g   to   t h e   i n v e n t i o n  

c o m p r i s e s   a  c o n v e y o r   b e l t   1,  a r r a n g e d   in  a  c l o s e d   l o o p  

f o r m a t i o n   a r o u n d   two  end  r o l l e r s   2  and  3:  t h e   r o l l e r   2  i s  

p r o v i d e d   as  a  t r a c t i o n   r o l l e r   f o r   t h e   b e l t   1  a l o n g   t h e   a r r o w  

A  and  f o r   t h i s   p u r p o s e   a  d i r e c t - c u r r e n t   or  s i m i l a r   m o t o r  

20  ( n o t   i l l u s t r a t e d )   is  a s s o c i a t e d   w i t h   i t s   a x i s ,   w h i l e   t h e  

r o l l e r   3  c o n s t i t u t e s   a  t r a n s m i s s i o n   and  t e n s i o n i n g   r o l l e r  

f o r   t h e   b e l t   u s i n g   known  and  no t   i l l u s t r a t e d   m e a n s .   T h e  

f u n c t i o n   of  t h e   d r i v i n g   r o l l e r   2  is  o n l y   to   c a u s e   r o t a t i o n  

of  t h e   e n d l e s s   b e l t   in  o r d e r   to  t r a n s f e r   t h e   t e x t i l e   p r o d u c t  

25  to  be  p r i n t e d ,   fed   on  t h e   b e l t   in  a  known  m a n n e r   by  means   o f  

end  r o l l e r s   4,  be low  t h e   p r i n t i n g   s t a t i o n   5,  and  t h e n   t o  

t r a n s f e r   t h e   same  to  t he   end  of  t h e   u p p e r   p o r t i o n   of  s a i d  

b e l t ,   w h e r e   i t   can  be  e x t r a c t e d   by  means   of  r o l l e r s   3a ,   o r  

to  r e t u r n   i t   to  t he   f e e d   a r e a ,   f o l l o w i n g   t h e   l o w e r   p o r t i o n  
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of  t h e   b e l t ,   w h e r e   I t   can  be  e x t r a c t e d   by  m e a n s   of  t h e  

r o l l e r s   4 a ,   or   e v e n   p e r f o r m   a  p l u r a l i t y   of  r o t a t i o n s   f o r  

p r i n t i n g   in  m u l t i p l e   c o l o r s .  

A  p r i n t i n g   s t a t i o n   5  is  p o s i t i o n e d   f i x e d   a b o v e   t h e   b e l t  

5  1,  and  i s   c o m p o s e d   of  two  p a r a l l e l   s h o u l d e r s   6 - 6 a   ( F i g s .   4 

and  5 ) ,   s u p p o r t e d   by  two  o p p o s i t e   c r o s s p i e c e s   7 - 7 a   r i g i d l y  

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

6 , 6 a ,   a  s u p p o r t   8  f o r   t h e   d o c t o r   b l a d e   or   s p a t u l a   9  i s  

a d v a n t a g e o u s l y   s l i d e a b l y   m o u n t e d   by  m e a n s   of  a  k i n e m a t i c  

10  t r a n s m i s s i o n   and  a  m o t o r   10.  The  d o c t o r   b l a d e   9  i s  

m a g n e t i c a l l y   c o u p l e d   to   t h e   s u p p o r t i n g   b a r   8  and  i s  

s u b j e c t e d   to   a  c o n s t a n t   p r e s s u r e   on  t h e   p a r t   of   s u i t a b l y  

s p a c e d   p n e u m a t i c   p i s t o n s   11.  The  e x t e n t   of   t h e   t r a n s l a t o r y  

m o t i o n   of   t h e   s u p p o r t   8  a l o n g   t h e   s h o u l d e r s   6 - 6 a   is  v a r i a b l e  

15  and  d e p e n d s   on  t h e   d i m e n s i o n s   of  t h e   p r i n t i n g   f r a m e ,   and  t h e  

s e t t i n g   of  t h e   e x t e n t   of  t h e   t r a n s l a t o r y   m o t i o n   i s  

e x p e d i e n t l y   p e r f o r m e d   by  e l e c t r o n i c a l l y   m e m o r i z i n g   t h e  

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

of  b u t t o n s   f o r   a c t u a t i n g   t h e   m o t o r   10,  or  m a n u a l l y   or  e v e n  

20  by  d e t e c t i n g   t h e   d i m e n s i o n s   of  t h e   p r i n t   f r a m e   by  means   o f  

s e n s o r s   a r r a n g e d   on  t h e   d o c t o r   b l a d e - b e a r i n g   b a r   9 .  

In  o r d e r   to   a l l o w ,   as  a l r e a d y   m e n t i o n e d ,   h i g h   p r i n t i n g  

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

i n v e n t i o n   p r o v i d e s ,   in  a s s o c i a t i o n   w i t h   t h e   b e l t   1,  a  d e v i c e  

25  f o r   t h e   c o n t i n u o u s   m e a s u r e m e n t   of  t h e   m o t i o n   of  t h e   b e l t ,  

b a s e d   on  a  known  d e t e c t i o n   s y s t e m ,   p r e c i s e l y   d e s c r i b e d   i n  

t h e   I t a l i a n   p a t e n t   a p p l i c a t i o n   no.   2 3 8 3 0   A/83  f i l e d   on  2 2 n d  

N o v e m b e r   1 9 8 3 ,   w h i c h   is  r i g i d l y   c o u p l e d   to   s a i d   b e l t   so  a s  

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

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

t r a n s v e r s e l y .  

S a i d   d e v i c e   f o r   d e t e c t i n g   and  a d j u s t i n g   t h e   t r a c t i o n  

s p e e d   of  t h e   b e l t   on  t h e   p a r t   of  s a i d   d r i v i n g   r o l l e r   2  i s  

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

of  a t   l e a s t   one  band  12  ( F i g .   2 - 3 ) ,   a d v a n t a g e o u s l y  

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

t h e   p e r i p h e r a l   edge   of  t h e   b e l t   1,  f o r   e x a m p l e   by  r i v e t s   1 3 ,  

and  e x t e n d i n g   in  l e n g t h   so  as  to  a f f e c t   t h e   e n t i r e   l e n g t h   o f  

10  t h e   b e l t   1.  On  s a i d   band  12,  and  p r e c i s e l y   on  t h e   p a r t  

p r o t r u d i n g   b e y o n d   t h e   edge   of  t h e   b e l t   1,  a  s e r i e s   of  h o l e s  

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

s u b s t a n t i a l l y   r e c t a n g u l a r   in  s h a p e ,   s u b s t a n t i a l l y   e q u a l l y  

s p a c e d   a p a r t   f rom  e a c h   o t h e r ,   and  a r r a n g e d   in  one  or  m o r e  

15  r o w s .   The  h o l e s   14  a r e   i n t e n d e d   to   r e m a i n   in  c o n s t a n t  

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

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

r e f e r e n c e   n u m e r a l s   1  5-  1  5a-  1  5b  in  F i g s .   1  and  4;  s a i d   t o o t h e d  

w h e e l s   a r e   a r r a n g e d   be low  t he   p r i n t i n g   s t a t i o n   5  so  as  t o  

20  keep   t h e   b e l t   c o n s t a n t l y   in  t e n s i o n   and  a l i g n e d   in  t he   p r i n t  

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

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

On  t h e   a x i s   of  one  of  s a i d   t o o t h e d   w h e e l s ,   f o r   e x a m p l e  

t h e   whee l   15,  a  r o t a r y   t r a n s d u c e r   is  r o t a t i v e l y   c o u p l e d ,  

25  s u b s t a n t i a l l y   an  e n c o d e r   of  t h e   i n c r e m e n t a l   t y p e   w h i c h   is  o f  

a  known  t y p e   and  t h u s   no t   i l l u s t r a t e d ,   (as   a l r e a d y  

m e n t i o n e d ) ,   t h e   p u r p o s e   of  w h i c h   is  to  s u p p l y   e l e c t r i c  

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

g e a r w h e e l   15  r i g i d l y   c o u p l e d   to  t h e   band   12,  w h i c h   s i g n a l s ,  

3°  by  means   of  c o n t r o l   e l e m e n t s   o p e r a t i v e l y   a s s o c i a t e d   w i t h  
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s a i d   e n c o d e r   and  w i t h   s a i d   m o t o r   f o r   o p e r a t i n g   s a i d   r o l l e r  

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

a d a p t e d   f o r   d r i v i n g   s a i d   m o t o r   wh ich   o p e r a t e s   t h e   t r a c t i o n  

r o l   l e r   2  of  t h e   b e l t   1  . 

5  S a i d   c o n t r o l   e l e m e n t s ,   o p e r a t i v e l y   a s s o c i a t e d   w i t h   s a i d  

e n c o d e r   and  w i t h   s a i d   m o t o r   a s s o c i a t e d   w i t h   t h e   r o l l e r   2 

h a v e   been   d e s c r i b e d   e x h a u s t i v e l y   in  t h e   a b o v e m e n t i o n e d  

p u b l i s h e d   I t a l i a n   p a t e n t   a p p l i c a t i o n   no.   2 3 8 3 0   A / 8 3 ,   a n d  

r e f e r e n c e   i s   made  t h e r e t o   f o r   t h e   c o m p l e t e   d e s c r i p t i o n  

10  t h e r e o f .  

T h u s ,   in  p r a c t i c e ,   s i n c e   t h e   r e a d i n g   and  m e a s u r e m e n t  

s y s t e m ,   r i g i d l y   c o u p l e d   to  t h e   b e l t ,   n e v e r   u n c o u p l e s   f r o m  

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

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

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

p i t c h   b o t h   in  t h e   c a s e   in  w h i c h   t h e   p i t c h   is   a  p e r f e c t  

s u b m u l t i p l e   of   t h e   e x t e n s i o n   of  t he   b e l t   and  a l s o   in  t h e  

c a s e   of  a  p i t c h   e q u a l   to   any  s u b m u l t i p l e   of  t h e   e x t e n s i o n   o f  

s a i d   b e l t ;   in  o t h e r   w o r d s ,   t h e   r e s u m p t i o n   of  t h e   p i t c h   c a n  

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

p i t c h .  

Wi th   s u i t a b l e   p r e s e t t i n g   of  t h e   c a l c u l a t o r ,   i t   i s  

p o s s i b l e   to   a l s o   a c h i e v e   an  a l t e r n a t e   p r i n t ,   t h a t   is  t h e  

p r i n t   of  one  p i t c h   a l t e r n a t e d   w i t h   t h a t   of  a  no t   i m m e d i a t e l y  

25  s u b s e q u e n t   p i t c h .  

I t   is  f u r t h e r m o r e   p o s s i b l e   to  i n c r e a s e   t h e   p o t e n t i a l i t y  

of  t h e   m a c h i n e   by  v i r t u e   of  t h e   f a c t   t h a t   i t   is  p o s s i b l e   t o  

i n c r e a s e   t h e   t r a n s l a t o r y   s p e e d   of  t he   b e l t ,   and  to  r e n d e r  

a u t o m a t i c   a l l   t h e   s e r v i c e s   wh ich   n o r m a l l y   s l o w   down  t h e  

30  p r i n t i n g   o p e r a t i o n s ;   t h i s   is  made  p o s s i b l e   by  t h e   f a c t   t h a t  
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t h e   p r i n t i n g   s t a t i o n   is  k e p t   in  a  f i x e d   p o s i t i o n .  

The  a b o v e   d e s c r i b e d   m a c h i n e   is  f u r t h e r m o r e   c o m p l e t e d   b y  
t h e   known  h e a t i n g   s y s t e m s   16  f o r   d r y i n g   t h e   f a b r i c ,   w h i c h  
is  c a r r i e d   ou t   by  c o n v e y i n g   warm  a i r   on  t h e   u p p e r   p a r t   o f  

5  t h e   b e l t ,   by  b e l t   w a s h i n g   d e v i c e s   17,  a r r a n g e d   be low  t h e  
r e t u r n   p o r t i o n   of  s a i d   b e l t   and  by  u s u a l   d e v i c e s   f o r   t h e  
l a y i n g   and  r e m o v a l   of  t h e   t e x t i l e   p r o d u c t   by  means   of  t h e  
a b o v e   m e n t i o n e d   r o l l e r s   4a  a n d ,   r e s p e c t i v e l y ,   3 a .  

In  p r a c t i c e ,   t he   c o m p u t e r i z e d   m a c h i n e   a c c o r d i n g   to  t h e  
10  i n v e n t i o n   is  a d a p t e d   f o r   p r i n t i n g   by  means   of  a  p r i n t i n g  

s t a t i o n   w i t h   a u t o m a t i c   o p e r a t i o n   as  b r i e f l y   d e s c r i b e d   a b o v e ,  
b u t   can  be  a d v a n t a g e o u s l y   u s e d   a l s o   w i t h   p r i n t i n g   s t a t i o n s  
of  t h e   c o n v e n t i o n a l   t y p e .  

F u r t h e r m o r e ,   a c c o r d i n g   to   t h e   i n v e n t i o n ,   in  t h e  
15  p a r t i c u l a r   c a s e   of  m u l t i p l e   r o t a t i o n s   of  t he   b e l t   a n d  

t h e r e f o r e   of  t he   f a b r i c ,   t h e   l a y i n g   of  t h e   f a b r i c   g i v e s   r i s e  
to  p a r t i c u l a r   p r o b l e m s   due  to  t h e   f a c t   t h a t   t h e   f a b r i c ,  
d u r i n g   t h e   m o t i o n   of  t he   b e l t   a r o u n d   t h e   end  r o l l e r s   2  a n d  
3,  t e n d s   to  u n c o u p l e   f rom  s a i d   b e l t ,   t h u s   c o m p r o m i s i n g   t h e  

20  p r i n t i n g   p r e c i s i o n   in  t he   s u b s e q u e n t   p h a s e s .  

I n d e e d ,   d u r i n g   t h e   r o t a t i o n   of  t h e   b e l t   a r o u n d   t h e  
r o l l e r s ,   t h e   f a b r i c   is  s u b j e c t   to   a  t e n s i o n   which   c a u s e s   t h e  
u n c o u p l i n g   t h e r e o f   f rom  t he   l a y e r   of  a d h e s i v e ,   s i n c e   t h e  
d e f o r m a t i o n   by  s t r e t c h i n g   of  t h e   u p p e r   p o r t i o n   of  t h e   b e l t  

25  w i t h   r e s p e c t   to  i t s   o r i g i n a l   l e n g t h   and  the   c o n s e q u e n t  
e l o n g a t i o n   of  t he   u p p e r   p a r t   of  a d h e s i v e   c a u s e s   t he   f a b r i c ,  
a l r e a d y   p r e - s t r e t c h e d   ,  to  t e n d   to   e x c e e d   i t s   r e m a i n i n g  
p e r c e n t a g e   of  e l o n g a t i o n   and  t h e r e f o r e ,   by  b e c o m i n g   r i g i d ,  
t h a t   is  w i t h o u t   e l a s t i c i t y ,   to  c a u s e   i t s   u n c o u p l i n g   f r o m  

30  s a i d   a d h e s i v e .  
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In  o r d e r   to   o v e r c o m e   t h i s   s e v e r e   d i s a d v a n t a g e ,   t h e  

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

F i g .   6,  a  d i f f e r e n t   i n i t i a l   p o s i t i o n i n g   of   t h e   f a b r i c   on  t h e  

b e l t ,   a l r e a d y   p r o v i d e d   w i t h   a d h e s i v e .  

5  More  p r e c i s e l y ,   t h e   f a b r i c   17,  w h i c h   u n r o l l s   f r o m   a 

f r e e   r o l l   18  ( F i g .   6)  is  g u i d e d   on  a  m o t o r i z e d   u n w i n d i n g  

c y l i n d e r   19  and  t h e n ,   p a s s i n g   t h r o u g h   d e v i a t i o n   r o l l e r s ,  

a r o u n d   a  s p e e d   a d j u s t m e n t   r o l l   or  r o l l e r   20  to   w h i c h   a  

p o t e n t i o m e t e r   ( n o t   i l l u s t r a t e d )   is  a p p l i e d   f o r   t h e  

10  a d j u s t m e n t   of  t h e   s p e e d   of  s a i d   r o l l e r   20 ;   d u r i n g  

u n w i n d i n g ,   t h e   f a b r i c   is  s u b j e c t e d   to   p r e t e n s i o n i n g   , 

a d j u s t e d   a c c o r d i n g   to   t h e   t y p e   of   f a b r i c ,   and  is  t h e n   c a u s e d  

to  a d h e r e   to  t h e   b e l t   1  by  means   of  a  u s u a l   p r e s s e r   r o l l e r  

2 1 .  

15  in  o r d e r   to   p r e v e n t   t h e   f a b r i c   f rom  u n c o u p l i n g   f r o m   t h e  

b e l t   d u r i n g   t h e   r o t a t i o n s   a r o u n d   t h e   c y l i n d e r s   2  and  3,  t h e  

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

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

to  t h e   p r e s e n t   i n v e n t i o n ,   in  a  r e a r w a r d   p o s i t i o n   w i t h  

20  r e s p e c t   to   t h e   s t a r t   of  t h e   p l a n e   r e g i o n   of  t h e   b e l t   1  a n d  

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

by  an  a n g l e   " i "   w i t h   r e s p e c t   to  t h e   s t a r t   l i n e   of  t h e   u p p e r  

p l a n e   p o r t i o n   of  t h e   b e l t   ( s e e   f i g u r e   6 ) .   The  s h i f t   of  t h e  

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

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

t e n s i o n   in  o r d e r   to  e n s u r e   i t s   p l a n a r i t y   on  t h e   b e l t ,   a l l o w s  

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

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

a r r a n g e d   on  t h e   c u r v e d   p a r t   of  t h e   b e l t ;   a c c o r d i n g l y ,   t h e  

30  f a b r i c ,   a l r e a d y   t e n s i o n e d   on  t h e   c u r v e d   r e g i o n   of  t h e   b e l t ,  
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is  s u b j e c t e d   to  a  c o m p r e s s i o n   of  i t s   f i b e r s   when  i t   r e a c h e s  

t h e   p l a n e   p a r t   of  t h e   b e l t ,   w h i c h   c o m p r e s s i o n   is  a l l o w e d   b y  

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

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

5  t h e   c u r v e d   p a r t   of  t he   c y l i n d e r s   2  and  3,  is  a g a i n   in  i t s  

e l a s t i c   r a n g e   w i t h o u t   b e i n g   s u b j e c t e d   to  s t i f f e n i n g s   such   a s  
to  c a u s e   i t s   u n c o u p l i n g   f rom  t h e   a d h e s i v e .  

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

c y l i n d e r   2  is  t h u s   c a p a b l e   of  p r e v e n t i n g   the   u n c o u p l i n g   a n d  

10  t h e   s h i f t i n g   of  t h e   f a b r i c   f rom  t h e   c o n v e y o r   b e l t ,   e v e n  
a f t e r   many  r o t a t i o n s   of  s a i d   b e l t .  

N a t u r a l l y ,   in  t he   p r a c t i c a l   e m b o d i m e n t ,   the   i n v e n t i o n  

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

f u n c t i o n a l l y   e q u i v a l e n t   m o d i f i c a t i o n s   and  v a r i a t i o n s   w i t h o u t  

15  t h e r e b y   a b a n d o n i n g   t h e   s c o p e   of  t h e   p r o t e c t i o n   of  s a i d  

i n v e n t i o n .  
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CLAIMS 

1  1.  M a c h i n e   f o r   t h e   p l a n e   f r a m e   p r i n t i n g   of  t e x t i l e  

2  p r o d u c t s   and  t h e   l i k e ,   c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s  

3  a  b a n d - l i k e   b e l t   (1)   c l o s e d   in  a  l o o p ,   e x t e n d i n g   b e t w e e n   t w o  

4  end  r o l l e r s   ( 2 , 3 ) ,   one  of  w h i c h   is  d r i v e n   by  a  m o t o r   f o r   t h e  

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

6  p r o d u c t   to  be  w o r k e d ,   and  t h e   o t h e r   a c t i n g   as  a  

7  t r a n s m i s s i o n ,   a t   l e a s t   one   p r i n t i n g   s t a t i o n   ( 5 ) ,   p o s i t i o n e d  

8  a b o v e   s a i d   b e l t   and  b e i n g   s u p p o r t e d   by  means   ( 6 , 6 a )  

9  a s s o c i a t e d   w i t h   t h e   s t r u c t u r e   ( 7 , 7 a )   of  t h e   m a c h i n e ,   a  

10  d e v i c e   f o r   t h e   c o n t i n u o u s   d e t e c t i o n   and  m e a s u r e m e n t   of   t h e  

11  t r a n s l a t o r y   s p e e d   of  t h e   b e l t ,   p o s i t i o n e d   p r o x i m a t e   to   s a i d  

12  p r i n t i n g   s t a t i o n   and  c o m p r i s i n g   a  means   f o r   d e t e c t i n g   t h e  

13  m o t i o n   and  t h e   a l i g n m e n t   of  t h e   b e l t   by  means   of  i n d i c i a  

U   ( u )   a s s o c i a t e d   w i t h   t h e   p e r i p h e r a l   b o r d e r   (12)   of  s a i d  

15  b e l t ,   and  a  r o t a r y   t r a n s d u c e r   of  a  known  k i n d ,  

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

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

18  s i g n a l s   c o r r e s p o n d i n g   to   t h e   s p e e d   of  r o t a t i o n   of  s a i d  

19  d e t e c t o r   so  as  to   be  c o n v e r t e d ,   by  c o n t r o l   means   o p e r a t i v e l y  

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

21  m o t o r ,   i n t o   e l e c t r i c   s i g n a l s   f o r   t h e   c o n t r o l   of  s a i d   m o t o r .  

1  2.  M a c h i n e   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 z e d   in  t h a t  

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

3  t o o t h e d   w h e e l s   (  15,  1 5 a ,   15b)   ,  a r r a n g e d   on  a  s u b s t a n t i a l l y  

4  h o r i z o n t a l   p l a n e   and  e n g a g e d   w i t h   h o l e s   (14)   p r o v i d e d   in  a 

5  band   (12)   a s s o c i a t e d   w i t h   t h e   b e l t   and  f r e e l y   r o t a t i n g   o n  

6  t h e i r   a x i s ,   a t   l e a s t   one  of  s a i d   t o o t h e d   w h e e l s   b e i n g  

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

8  w h e e l s   b e i n g   p o s i t i o n e d   u p s t r e a m   of  s a i d   p r i n t i n g   s t a t i o n  
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9  ( 5 ) ,   in  o r d e r   to  e n s u r e ,   b e s i d e s   t h e   c o n t i n u o u s   d e t e c t i o n   o f  

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

11  l o n g i t u d i n a l l y   and  t r a n s v e r s e l y ,   of  s a i d   b e l t   a t   l e a s t   i n  

12  t h e   p o r t i o n   a f f e c t e d   by  t h e   p r i n t i n g   o p e r a t i o n .  

1  3.  M a c h i n e   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 z e d   in  t h a t  

2  s a i d   p r i n t i n g   s t a t i o n   ( 5 ) ,   is  p o s i t i o n e d   f i x e d   w i t h   r e s p e c t  

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

4  t h e   o p e r a t i o n   p e r f o r m e d   a u t o m a t i c a l l y   by  t h e   d o c t o r i n g   b l a d e  

5  by  means   of  commands   i s s u e d   by  an  e l e c t r o n i c a l l y   c o n t r o l l e d  

6  a c t u a t i o n   s y s t e m .  

1  4.  M a c h i n e   a c c o r d i n g   to  c l a i m s   1  to   3,  c h a r a c t e r i z e d   i n  

2  t h a t   s a i d   d e v i c e   f o r   d e t e c t i n g   t h e   f i x e d   p i t c h   a t   t h e  

3  p r i n t i n g   s t a t i o n   (5)  is  a d a p t e d   f o r   c a l c u l a t i n g ,   by  means  o f  

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

5  t h e   l a t t e r   is  no t   an  e x a c t   s u b m u l t i p l e   of  t h e   e x t e n s i o n   o f  

6  s a i d   b e l t .  

1  5.  M a c h i n e   a c c o r d i n g   to  t h e   p r e c e d i n g   c l a i m s ,  

2  c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s   means   f o r   t h e   e x t r a c t i o n  

3  of  t he   p r i n t e d   p r o d u c t s   b o t h   a t   t h e   end  of  t h e   u p p e r   p o r t i o n  

4  of  t h e   b e l t   and  at   the   end  of  t h e   l o w e r   p o r t i o n   of  s a i d  

5  b e l t ,   s u b s t a n t i a l l y   at  t he   d r i v i n g   r o l l e r   ( 2 ) .  

1  6.  M a c h i n e   a c c o r d i n g   to  t h e   p r e c e d i n g   c l a i m s ,  

2  c h a r a c t e r i z e d   in  t h a t   i t   p r o v i d e s   t h e   l a y i n g   of  t h e   f a b r i c  

3  (17)   on  t h e   b e l t ,   a l r e a d y   p r o v i d e d   w i t h   a d h e s i v e ,   in  a 

4  r e g i o n   wh ich   is  r e a r w a r d l y   o f f s e t   w i t h   r e s p e c t   to  t h e  

5  b e g i n n i n g   of  t he   p l a n e   of  s a i d   b e l t   (1)   and  p r e c i s e l y   in  t h e  

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

7  c y l i n d e r   ( 2 ) .  

1  7.  M a c h i n e   a c c o r d i n g   to  one  or  more   of  t h e   p r e c e d i n g  

2  c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   i t   p r o v i d e s   warm  a i r   d r y i n g  



3  m e a n s   ( 1 6 )   f o r   t h e   p r i n t e d   f a b r i c   and  means   ( 1 6 a )   f o r  

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

5  t h e   c o n v e y o r   b e l t   ( 1 ) .  
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