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Improvements  in  squeeze  rolls  for  sheet  materials. 

Squeeze  rolls  (10,  11)  for  sheet  materials  fed  continuous- 
ly  between  said  rolls,  in  which:  considering  a  traditional  posi- 
tion  in  which  the  rolls  (10,  11)  are  tangential  along  a straight 
line  lying  in  the  plane  defined  by  the  axes (y, z) of  the  two  rolls, 
one  of  the  two  rolls  is  rotated  about  an  axis  (x)  lying  in  said 
plane,  in  a  position  corresponding  with  the  central  section  of 

the  roll in  order  that  the  rolls  (10, 11)  become  tangential  at  only 
one  point  (14),  situated  on  said  axis  (x)  of  rotation,  whereas 
the  theoretical  straight  lines  (12,13)  which  in  the  traditional  po- 
sition  define  the  line  of  tangency  where  they  mate,  now  define 
a  plane  (p)  orthogonal  to  said  axis  (x)  of  rotation. 



The  i n v e n t i o n   r e l a t e s   to  improvements  in  squeeze  r o l l s   f o r  

sheet   m a t e r i a l s .  

During  the  most  va r i ed   t r a n s f o r m a t i o n   and  f i n i s h i n g   p r o c e s s e s  

in  the  t e x t i l e ,   paper  and  p l a s t i c s   i n d u s t r i e s ,   the  p roces sed   , 

m a t e r i a l s   are  squeezed  by  means  of  r o l l s .  

This  t echn ique   has  a r i s e n   as  a  r e s u l t   of  the  va r ious   c o n t i n u o u s  

t r e a t m e n t s   which  are  c a r r i e d   out  on  webs  and  shee t s   of  moving 

m a t e r i a l ,   to  r e p l a c e   the  old  p r e s s e s   which  are  well   known  to  b e  

r e s t r i c t e d   by  the  l oad ing   and  un load ing   of  the  p roces sed   p r o d u c t s .  

The  p r i n c i p l e   on  which  t h i s   t e chn ique   is  based  is  to  mount  two 

t a n g e n t i a l   r o l l s ,   of  which  one  is  r o t a t e d   by  the  o t h e r .   The  s h e e t  

m a t e r i a l   is  passed  between  these   r o l l s ,   which  squeeze  i t   dur ing  i t s  

advance  because  of  the  p r e s s u r e   exe r t ed   by  the  two  r o l l s ,   which  a r e  

ma in ta ined   in  con tac t   with  each  o t h e r .  

One  of  the  g r e a t e s t   d i f f i c u l t i e s   in  execu t ing   t h i s   system  i s  

to  ob t a in   a  uniform  p r e s s u r e   over  the  e n t i r e   l eng th   of  the  two  r o l l s ,  

i . e .   along  t h e i r   e n t i r e   l i ne   of  t angency .   This  c o n d i t i o n   is  i n  

fac t   n e c e s s a r y   in  order   for  the  advancing   sheet   of  m a t e r i a l   to  b e  

squeezed  un i fo rmly   over  i t s   e n t i r e   l e n g t h ,   so  as  to  ob t a in   l i n e a r  

t r e a t m e n t   over  the  e n t i r e   s h e e t .  

In  t h i s   r e s p e c t ,   i t   is  found  tha t   the  squeeze  r o l l s   are  s u b j e c t e d  

to  high  p r e s s u r e s   a c t i n g   l a t e r a l l y   to  the  r o l l s   at  t h e i r   r o t a t i o n  

s u p p o r t s .   These  fo rces   cause  d e f l e c t i o n   and  warping  of  the  r o l l s ,  

so  tha t   t h e i r   squeez ing   p r e s s u r e   is  g r e a t e r   towards  the  o u t s i d e   a n d  

l e s s   towards  the  c e n t r e .  

Various  methods  have  been  s t u d i e d   and  a p p l i e d   for  ove rcoming  



t h i s   drawback,  which  is  ex t remely   s e r i o u s   because  i t   compromises  

the  p e r f e c t   and  uniform  p r o c e s s i n g   of  the  shee t s   and  thus  of  t h e  

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

Among  these   methods  can  be  c i t e d   for  example  the  p l a c i n g   o f  

b e a r i n g s   in  one  or  both  the  r o l l s ,   they  being  mounted  on  the  s h a f t  

of  the  r o l l   i t s e l f   and  des igned  to  c e n t r a l l y   s t i f f e n   the  r o l l s   i n  

order   to  keep  them  always  in  con tac t   with  each  o ther   at  a l l   p o i n t s .  

Again,  r o l l s   have  been  c o n s t r u c t e d   with  crowning  which  i n c r e a s e s  

from  the  p e r i p h e r y   to  the  cen t re   in  order   to  compensate  the  p r e s s u r e  

r e d u c t i o n   by  means  of  a  g r e a t e r   d i a m e t e r . ,  

However,  these   and  o ther   methods,  no  mat te r   how  e l a b o r a t e ,  

compl i ca t ed   and  c o s t l y ,   have  not  solved  the  problem  o ther   than  t o  

a  minimum  e x t e n t ,   in  tha t   the  equipment  a v a i l a b l e   commercia l ly   a t  

the  p r e s e n t   time  always  has  a  squeez ing   p r e s s u r e   between  the  r o l l s  

which,  to  a  g r e a t e r   or  l e s s e r   degree ,   is  not  u n i f o r m .  

The  i n v e n t i o n   p roposes   a  mounting  ar rangement   for  the  r o l l s  

which  is  able  to  comple te ly   and  d e f i n i t i v e l y   solve  t h i s   p r o b l e m .  

Fundamen ta l ly ,   t h i s   a r rangement   c o n s i s t s   of  making  one  r o l l  

assume  a  skew  p o s i t i o n   r e l a t i v e   to  the  o the r ,   i . e .   one  of  the  two 

r o l l s   is  r o t a t e d   about  an  axis   pa s s ing   through  the  plane  in  which  

the  axes  of  the  r o l l s   and  t h e i r   l i ne   of  tangency  o r i g i n a l l y   l i e ,  

so  tha t   the  r o l l s   are  no  longer   t a n g e n t i a l   a long  a  s t r a i g h t   l i n e  

but  at  a  po in t   s i t u a t e d   halfway  along  the  l eng th   of  the  r o l l s ,  

whereas  the  t h e o r e t i c a l   s t r a i g h t   l i n e s   which  p r e v i o u s l y   mated  t o  

de f ine   the  l i ne   of  tangency  now  def ine   a  plane  o r t h o g o n a l   to  t h e  

axis   about  which  one  r o l l   has  been  r o t a t e d .  

The  angle  of  skew  in  r e a l i t y   is  minimal,   and  in  fac t   a l m o s t  



i m p e r c e p t i b l e   to  the  eye,  but  is  however  such  as  to  vary  t h e  

degree  of  p r e s s u r e   from  the  cen t re   to  the  p e r i p h e r y   of  the  two 

r o l l s ,   with  the  consequent   a b i l i t y   to  ob t a in   compensat ion  of  t h e  

squeez ing   p r e s s u r e .  

This  s o l u t i o n   so lves   the  problem  by  means  of  c o n s i d e r a b l e  

c o n s t r u c t i o n a l   s i m p l i c i t y ,   t o g e t h e r   with  the  fac t   tha t   i t   is  n o t  

n e c e s s a r y   to  provide   r o l l s   having  l a rge   or  d i f f e r e n t   d i a m e t e r s  

and  t h i c k n e s s e s .  

The  a r rangement   can  be  put  in to   p r a c t i c e   e i t h e r   with  t h e  

machine  at  r e s t ,   by  means  of  manual  ad jus tmen t   by  r e l e a s i n g   a n d  

moving  the  r o l l   s u p p o r t s ,   or  with  the  machine  in  motion,  b y  

means  of  a  con t inuous   movement  us ing  h y d r a u l i c   u n i t s ,   o p e r a t i n g  

screws  with  manual  c o n t r o l ,   or  an  e l e c t r i c   m o t o r .  

These  and  f u r t h e r   o b j e c t s   and  advan tages   are  thus  a t t a i n e d  

acco rd ing   to  the  i n v e n t i o n   by  squeeze  r o l l s   for  sheet   m a t e r i a l s  

fed  c o n t i n u o u s l y   between  sa id   r o l l s ,   wherein  the  r o l l s   are  k e p t  

t a n g e n t i a l   by  fo rces   a p p l i e d   to  t h e i r   ends,  and  wherein  at  l e a s t  

one  of  two  a d j a c e n t   r o l l s   is  r o t a t e d   r e l a t i v e   to  the  o ther   a b o u t  

an  ax is   o r t h o g o n a l   to  the  plane  in  which  the  two  t a n g e n t i a l   r o l l s  

o r i g i n a l l y   l i e ,   and  pas s ing   through  the  c e n t r a l   s e c t i o n   of  t h e  

r o l l s ;   the  o r i g i n a l   l i n e s   of  tangency  of  the  r o l l s   now  d e f i n i n g  

a  plane  o r t h o g o n a l   to  said  ax is   of  r o t a t i o n .  

F u r t h e r   o b j e c t s   and  advan tages   w i l l   be  more  appa ren t   f rom 

the  d e s c r i p t i o n   given  by  way  of  example  h e r e i n a f t e r   of  the  s u b j e c t  

mat te r   of  the  i n v e n t i o n   with  r e f e r e n c e   to  the  accompany ing  

drawings ,   in  which:  I 

F igure   1  is  a  plan  view  of  the  two  r o l l s   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   with  the  dev ices   for  t h e i r   mutual  p o s i t i o n i n g   b e i n g  



shown  d i a g r a m m a t i c a l l y ;  

F igures   2  and  3  are  r e s p e c t i v e l y   f ron t   and  s ide  views  of  t h e  

r o l l s   of  F igure   1 ;  

F igu re s   4  and  5  are  p e r s p e c t i v e   views  of  the  r o l l s ,   one  o f  

.  them  being  p a r t l y   s e c t i o n e d   in  F igure   4 .  

The  most  c l a s s i c a l   a p p l i c a t i o n   of  these   r o l l s   w i l l   b e  

c o n s i d e r e d ,   namely  the  squeez ing   of  f a b r i c s ,   where  s o - c a l l e d  

" f o u l a r d "   machines  are  used  in  t h e i r   f i n i s h i n g   and  d y e i n g .  

The  f a b r i c   unwinds  from  a  r e e l   and,  s u i t a b l y   guided  a n d  

d e v i a t e d   by  r o l l e r s ,   is  immersed  in  a  tank  c o n t a i n i n g   the  s ize   o r  

o the r   s o l u t i o n   with  which  i t   has  to  be  impregna ted ,   and  t a k e s  i t  

up.  The  f a b r i c   then  passes   through  two  r o l l s   which,  by  s q u e e z i n g  

the  excess ,   cause  t h i s   subs tance   to  p e n e t r a t e   f u r t h e r   into  t h e  

f a b r i c .   At  the  o u t l e t ,   t h i s   l a t t e r   is  e i t h e r   c o l l e c t e d   on  a  beam, 

or  passes   d i r e c t l y   to  a  d r i e r   or  to  a  v a p o r i s a t i o n   chamber .  

The  two  a f o r e s a i d   r o l l s   are  d i sposed   a cco rd ing   to  the  i n v e n t i o n .  

As  can  be  c l e a r l y   seen  from  the  f i g u r e s ,   the  two  r o l l s  1 0   and  

11  are  mutua l ly   skew  such  tha t   t h e i r   two  s t r a i g h t   l i n e s   12  and  1 3 ,  

which  in  c o n v e n t i o n a l   equipment  co inc ide   to  def ine   the  l i ne   o f  

t angency ,   in  t h i s   case  are  i n c i d e n t   to  each  o ther   and  i n t e r s e c t   at  t h e  

po in t   14,  which  a lso  c o n s t i t u t e s   the  poin t   of  tangency  of  the  two 

r o l l s   10  and  1 1 .  

Again  a c c o r d i n g   to  the  i n v e n t i o n ,   the  r o l l s   are  r o t a t e d  

r e l a t i v e   to  each  o ther   about  an  axis   x  pa s s ing   through  sa id   c e n t r e  

14  and  through  the  axes  y  and  z  of  the  two  r o l l s ,   such  tha t   the  two 

i n c i d e n t   s t r a i g h t   l i n e s   12  and  13  l i e   in  a  plane  p  o r t hogona l   t o  

the  ax is   x  (Fig .   3 ) .  



Figure   1  shows  d i a g r a m m a t i c a l l y   two  devices   for  e f f e c t i n g  

sa id   skew  a r rangement   of  the  r o l l s .   One  of  them  c o n s i s t s   of  two 

screws  15  d i sposed   at  the  oppos i t e   ends  of  one  of  the  two  r o l l s  

10,  and  two  nut  screws  l6  which  are  made  to  move  a long  s a i d  

screws  by  r o t a t i n g   these  l a t t e r   with  handles   17.  A  m e c h a n i c a l  

t r a n s m i s s i o n ,   for  example  with  bevel   gears   l8,   enables   the  n u t  

screws  16  to  be  moved  s i m u l t a n e o u s l y   in  the  two  oppos i t e   d i r e c t i o n s  

by  r o t a t i n g   a  s i n g l e   handle  17.  One  end  of  the  r o l l   10  to  be  

r o t a t e d   is  hinged  to  each  nut  screw  l6,   so  as  to  ob t a in   a  manual  

degree  of  skew  which  is  a d j u s t a b l e   at  w i l l .  

A  f u r t h e r   method  is  to  use  two  h y d r a u l i c   c y l i n d e r s   18  p o s i t i o n e d  

in  oppos i t e   d i r e c t i o n s ,   and  having  the  ends  of  the  r o l l   to  be  r o t a t e d  

hinged  to  t h e i r   rods  20.  A  s u i t a b l e   c e n t r a l   h y d r a u l i c   un i t   c a u s e s  

the  c y l i n d e r s   to  extend  through  the  r e q u i r e d   s t r o k e ,   thus  c o n t r o l l i n g  

the  r e q u i r e d   degree  of  skew  of  the  r o l l s .  

These  are  two  of  the  many  dev ices   which  can  be  used  for  e f f e c t i n g  

the  skew  a r rangement   of  the  r o l l s .   F u r t h e r   dev ices   are  not  d e s c r i b e d ,  

as  they  do  not  form  the  s u b j e c t   mat ter   of  the  i n v e n t i o n ,   but  r e p r e s e n t  

only  t e c h n i c a l   means  for  a t t a i n i n g   the  r e q u i r e d   o b j e c t ,   and  thus  i n  

any  case  f a l l  w i t h i n   the  scope  of  the  i n v e n t i o n .  

It  should  be  a lso  noted  tha t   the  r o l l s   10  and  11  are  a l w a y s  

kept  urged  one  a g a i n s t   the  o ther   by  f o r ce s   F  (Figure   2),  and  tha t   t h e  

degree  of  skew  is  of  very  s l i g h t   e x t e n t ,   the  angle  @ which  is  c r e a t e d  

between  the  two  s t r a i g h t   l i n e s   12  and  13  in  fac t   being  very  s m a l l .  

The  angle  @ shown  on  the  drawings  is  much  g r e a t e r   than  in  r e a l i t y ,  

but  has  been  exagge ra t ed   s p e c i f i c a l l y   for  r easons   of  c l a r i t y ,   a n d  

in  fac t   the  a c t u a l   angle  @, being  v a r i a b l e   w i th in   only  a  l i m i t e d  

range ,would   be  ha rd ly   p e r c e p t i b l e   on  the  drawing.   I t   is  in  f a c t  



s u f f i c i e n t   to  compensate  the  e x i s t i n g   r o l l   d e f e c t ,   i . e .   the  f a c t  

tha t   the  squeez ing   p r e s s u r e   of  the  two  r o l l s   is  a  maximum  at  t h e  

p e r i p h e r y   and  a  minimum  at  the  c e n t r e .   In  t h i s   r e s p e c t ,   i f   i t   i s  

assumed  tha t   the  r o l l s   are  covered  with  a  rubber   l aye r   21  (Figure   5 ) ,  

c o n t a c t   between  the  two  r o l l s   lO  and  11  is  a lso   ob ta ined   at  t h e i r  

ends,  so  tha t   the  e f f e c t   of  the  r e d u c t i o n   in  the  e x t e r n a l l y   a p p l i e d  

p r e s s u r e - g e n e r a t i n g   fo rce   F  between  the  p e r i p h e r y   and  the  cen t re   o f  

the  r o l l s   ( t r a d i t i o n a l   case)  is  compensated  by  the  r e d u c t i o n   i n  

p r e s s u r e   between  the  r u b b e r - c o v e r e d   s u r f a c e s   21  of  the  two  skew-  

d i sposed   c y l i n d e r s   between  the  cen t r e   and  the  p e r i p h e r y .  

A  uniform  d i s t r i b u t i o n   of  t h i s   p r e s s u r e   is  thus  o b t a i n e d  o v e r  

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

Uniform  p r e s s u r e   c o n d i t i o n s   between  the  r o l l s   can  always  be  

o b t a i n e d   by  a d j u s t i n g   the  skew  angle  @  at  any  given  t ime,  e i t h e r  

manual ly   or  by  o ther   means,  so  p roduc ing   an  optimum  degree  o f  

squeez ing   of  the  m a t e r i a l   advancing  between  them.  

The  case  of  two  r o l l s   has  been  cons ide red   as  th i s   is  the  most 

t r a d i t i o n a l ,   but  in  t h r e e - r o l l   " f o u l a r d "   machines,   i t   is  s u f f i c i e n t  

to  r o t a t e   the  i n t e r m e d i a t e   r o l l   or  the  two  outer   r o l l s   to  o b t a i n  

the  same  r e s u l t ,   which  f a l l s   w i th in   the  scope  of  the  i n v e n t i o n ,   and  

is   p r o t e c t e d   by  the  f o l l o w i n g   c l a i m s .  



1.  Squeeze  r o l l s   for  sheet   m a t e r i a l   fed  c o n t i n u o u s l y   between  s a i d  

r o l l s ,   in  which  the  r o l l s   are  kept  t a n g e n t i a l   by  f o r ce s   a p p l i e d   t o  

t h e i r   ends,  c h a r a c t e r i s e d   in  tha t   two  a d j a c e n t   r o l l s   (10,  11)  a r e  

d i sposed   mutua l ly   skew  such  tha t   the  p r o j e c t i o n   of  t h e i r   a x e s  

(y,  z)  on  to  the  plane  (p)  of  tangency  of  the  r o l l s   (10,  11)  d e f i n e s  

two  i n c i d e n t   s t r a i g h t   l i n e s   (12,  13),  of  which  the  point   of  i n t e r s e c t i o n  

(14)  l i e s   s u b s t a n t i a l l y   along  the  c e n t r a l   s e c t i o n   of  the  r o l l s  

(10,  11),  and  c o n s t i t u t e s   the  a c t u a l   poin t   of  tangency  of  the  two 

r o l l s   (10,  1 1 ) .  

2.  Squeeze  r o l l s   for  sheet   m a t e r i a l   as  claimed  in  claim  l ,  

c h a r a c t e r i s e d   in  tha t   the  angle  (@)  of  skew  is  very  small   at  t h e  

p o i n t ,   such  tha t   by  v i r t u e   of  the  fo rces   a p p l i e d   to  the  ends  of  t h e  

two  r o l l s   (10,  11)  these   l a t t e r  a r e   in  con tac t   not  only  at  t h e  

a c t u a l   point   of  tangency  (l4)  but  also  at  the  ends,  so  tha t   t h e  

r e d u c t i o n   in  the  p r e s s u r e   between  the  r o l l s   from  the  cen t re   to  t h e  

ends  compensates  the  r e d u c t i o n   in  the  ex ten t   of  the  a p p l i e d   f o r c e s  

F  from  the  ends  to  the  c e n t r e ,   so  tha t   a  uniform  p r e s s u r e   b e t w e e n  

the  r o l l s   from  one  end  to  the  o ther   is  a t t a i n e d .  

3.  Squeeze  r o l l s   for  sheet   m a t e r i a l   as  claimed  in  claim  1 ,  

c h a r a c t e r i s e d   in  that   the  r o l l s   are  th ree   in  number  and  the  i n t e r -  

mediate  r o l l  i s   a r r anged   skew.  

4.  Squeeze  r o l l s   for  sheet   m a t e r i a l  a s   claimed  in  claim  1 ,  

c h a r a c t e r i s e d   in  tha t   the  r o l l s   are  th ree   in  number  and  the  two 

outer   r o l l s   are  a r r anged   skew  r e l a t i v e   to  t h e  i n t e r m e d i a t e  r o l l .  



5.  A  method  for  e f f e c t i n g   the  skew  a r rangement   of  the  two  r o l l s  

as  claimed  in  claims  1 and  2,  c h a r a c t e r i s e d   in  tha t   s t a r t i n g   f rom 

a  t r a d i t i o n a l   p o s i t i o n   in  which  the  two  r o l l s   are  t a n g e n t i a l   a l o n g  

a  s t r a i g h t   l i n e   ly ing   in  the  plane  of  the  axes  of  the  two  r o l l s ,  

one  of  the  two  r o l l s   is  r o t a t e d   about  an  axis   (x)  pa s s ing   t h r o u g h  

the  c e n t r a l   s e c t i o n   of  said  r o l l s   and  ly ing   in  sa id   p lane ,   u n t i l  

the  r e q u i r e d   angle  (@)  of  skew  is  a t t a i n e d   as  de f ined   by  t h o s e  

s t r a i g h t   l i n e s   (12,  13)  of  the  two  r o l l s   (10,  11)  which  in  t h e  

t r a d i t i o n a l   p o s i t i o n   co inc ide   to  def ine   the  l i ne   of  t a n g e n c y ;  

sa id   two  s t r a i g h t   l i n e s   (12,  13)  now  ly ing   in  a  plane  (p)  o r t h o g o n a l  

to  sa id   axis   (x)  of  r o t a t i o n   of  the  r o l l s   (10,  1 1 ) .  

f 
6.  A  method  as  claimed  in  claim  5,  c h a r a c t e r i s e d   by  being  e f f e c t e d  

by  h ing ing   one  or  both  the  ends  of  the  r o l l   (10)  to  be  r o t a t e d ,  

to  a  nut  screw  ( l 6 )  s l i d a b l e   along  a  screw  (15)  r o t a t a b l e   by  manual  

means  ( 1 7 ) .  

7.  A  method  as  claimed  in  claim  5,  c h a r a c t e r i s e d   by  being  e f f e c t e d  

by  h ing ing   one  or  both  the  ends  of  the  r o l l   (10)  to  be  r o t a t e d ,  

to  the  rod  (20)  of  a  h y d r a u l i c   c y l i n d e r   (19),   the  e x t e n s i o n   of  which 

is   a d j u s t a b l e   m a n u a l l y .  

8.  The  skew  a r rangement   of  two  a d j a c e n t   r o l l s   as  claimed  in  c l a i m s  

1  to  5,  e f f e c t e d   by  a  method  as  claimed  in  claims  5  to  7 .  
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