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©  System  for  regulating  the  temporary  speed  of  rotation  of  a  take-up  spindle,  and  a  device  adopting  said  system. 

System  for  regulating  the  temporary  speed  of  rotation  of 
a  spindle  (16)  taking  up  yarn  on  bobbins  (25),  whereby  the 
regulating  system  tends  to  restore  and  keep  substantially 
constant  the  temporary  speed  of  winding  of  the  yarn  of  the 
bobbin  (25)  being  formed  and  comprises  in  coordinated 
cooperation  with  each  other  and  with  the  bobbin  or  bobbins 
(25)  being  formed: 

a  drive  roll  (10)  actuated  by  a  synchronous  motor  and 
regulated  with  variable  frequency  to  the  desired  peripheral 
speed  and  revolving  in  contact  with  the  bobbins  (25)  being 
formed:  a  shaft  (11)  of  the  drive  roll  (10),  supported  in  an 
oscillating  manner  and  in  a  position  of  equilibrium  in  relation 
to  a  given  desired  peripheral  speed  of  the  drive  roll  (10); 
means  (26)  to  monitor  and  read  the  temporary  angular 
position  of  the  shaft  (11)  of the  drive  roll  (10);  means  (33)  to 
balance  and  equilibrate  the  reacting  moment  of  the  shaft  (11) 
of  the  drive  roll  (10);  and  a  control  and  regulation  unit  (27), 
whereby  there  are  advantageously  included  start-up  brake 
means  (28),  means  (18)  to  signal  and  eliminate  the  presence 
of  fibres  wound  on  the  drive  roll  (10)  and  means  (34)  to  damp 
the  sensitiveness  of  corrective  action. 



T h i s   i n v e n t i o n   c o n c e r n s   a  s y s t e m   f o r   r e g u l a t i n g   t h e  

t e m p o r a r y   s p e e d   o f   r o t a t i o n   of   t h e   t a k e - u p   s p i n d l e   o f   a  

b o b b i n   w i n d e r ,   and  a l s o   c o n c e r n s   a  t a k e - u p   s p i n d l e   of   a  

b o b b i n   w i n d e r   a d o p t i n g   s a i d   s y s t e m .  

To  be  more  e x a c t ,   t h i s   i n v e n t i o n   c o n c e r n s   a  s y s t e m   t h a t  .  

s e r v e s   to   r e g u l a t e   and  k e e p   s u b s t a n t i a l l y   c o n s t a n t   t h e  

t e m p o r a r y   s p e e d   o f   w i n d i n g   t h e   y a r n   b e i n g   wound  on  a  b o b b i n .  

b e i n g   f o r m e d   and  m o u n t e d   on  a  t a k e - u p   s p i n d l e   of   a  b o b b i n  

w i n d e r ,   and   a l s o   c o n c e r n s   a  d e v i c e   s u i t a b l e   f o r   e m b o d y i n g  

s a i d   s y s t e m .  

The  p r e s e n t   t e n d e n c y   to   p r o c e s s   y a r n s   o f   a  low  y a r n  

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

k n o w n ;  

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

of  y a r n   b e i n g   r o t a t e d ,   t h a t   i s ,   to   t h e   b o b b i n   b e i n g   f o r m e d ,  

a  g r o w i n g   p o w e r   w i t h   an  i n c r e a s e   in  t h e   t a k e - u p   s p e e d ,  

w h e r e b y   s a i d   g r o w t h   i s   n e c e s s a r y   to  o v e r c o m e   t h e   v a r i o u s  

l o s s e s   and  d i s s i p a t i o n s ,   among  w h i c h   b u t   no t   l e a s t   o f  

w h i c h   a r e   t h o s e   due  to  t h e   f r i c t i o n   w i t h   t he   a i r   and  o n  

the   b e a r i n g s .  



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

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

to  t h e   n a t u r e   of   t h e   y a r n   i t s e l f .  

I t   i s   t h e r e f o r e   i n d i s p e n s a b l e   to  m o t o r i z e   t h e   s p i n d l e  

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

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

and  c o n f o r m e d ,   w i t h   i t s   own  t o r q u e ,   w h i c h   w i l l   e n s u r e   f o r  

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

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

a  v e r y   s m a l l   r a n g e .  

M o t o r i z a t i o n   of   s a i d   s p i n d l e ,   t h e r e f o r e ,   makes   n e c e s s -  

a ry   a  d e v i c e   to   k e e p   c o n s t a n t   t h e   p e r i p h e r a l   s p e e d   o f  

t h e   p a c k a g e   be  v a r y i n g   c o n s t a n t l y   t h e   w i n d i n g   s p e e d   to   s u i t  

v a r i a t i o n s   in   t h e   d i a m e t e r   o f   t h e   b o b b i n   i t s e l f .  

V a r i o u s   r e g u l a t i n g   s y s t e m s   a r e   known.   For   i n s t a n c e ,   a  

s y s t e m   i n   t h e   name  of   t h e   p r e s e n t   a u t h o r   i s   known  w h i c h  

e n v i s a g e s   t h e   i n s t a n t a n e o u s   r e a d i n g   of   t h e   s p e e d   of   t h e  

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

b e a r i n g   s p i n d l e .  

A  s y s t e m   i s   a l s o   known  w h i c h   r e a d s   m e c h a n i c a l l y   a n d  

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

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

s a i d   s p e e d   and  t e n d s   to   k e e p   i t   c o n s t a n t .  

T h e s e   known  s y s t e m s   a r e ' i n   t h e m s e l v e s   u n s a t i s f a c t o r y   o w i n g  

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

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

b o b b i n   w i n d i n g   s y s t e m   o p e r a t e ,   s a i d   known  r e g u l a t i n g   s y s t e m s  

h a v e   b e e n   f o u n d   to   be  s u b s t a n t i a l l y   u n s u i t a b l e   and  i a d e q u a t e  

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

I t   i s   to   be  n o t e d   t h a t   o t h e r   p r i o r   a r t   s y s t e m s   e x i s t   a s  

can  be  e v i d e n c e d   by  EPO  S e a r c h   r e f e r e n c e d   RS  63800   I T .  

For   e x a m p l e   US-A-  4 . 0 0 9 . 8 3 9 d e s c r i b e s   a  t a k e - u p   a p p a r a t u s  

f o r   w i n d i n g   s t r a n d u l a r   m a t e r i a l .  



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

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

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

t h e r e o n .  

The  s u p p o r t   and  t h e   s t r a n d u l a r   m a t e r i a l   wound  t h e r e o n   a s  

t h e   p a c k a g e   i s   p r o g r e s s i v e l y   b u i l t ,   is   a d a p t e d   f o r   c o n t a c t  

w i t h   a  r o t a t a b l e   d r i v e   d r u m .  

A  t r a v e r s e   d e v i c e   to   g u i d e   t h e   s t r a n d u l a r   m a t e r i a l   to   t h e  

r o t a t a b l e   p a c k a g e   and  c o n t r o l   t h e   m a n n e r   in   w h i c h   t h e  

s t r a n d u l a r   m a t e r i a l   i s   wound   t h e r e o n  i s   a l s o   i n c l u d e d .  

Bo th   t h e   d r i v e   means   and  t h e   t r a v e r s e   means   i n c l u d i n g  

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

c a r r i a g e   s u p p o r t e d   w i t h i n   a  f r a m e   member   and  u n i q u e l y   c o u n t e r -  

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

The  s p i n d l e   and  t h e   p a c k a g e   s u p p o r t   a r e   m o u n t e d   on  s a i d  

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

The  d r i v e   and  t r a v e r s e   m e a n s   a r e   t h u s   f r e e   to   move  u p w a r d l y  

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

s p i n d l e .  

I n i t i a l   p r e s s u r e   means   a r e   f u r t h e r   i n c l u d e d   to   a p p l y   a n  

i n i t i a l   h i g h e r   p r e s s u r e   b e t w e e n   t h e   d r i v e   means   and  t h e  

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

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

s p e e d .  

A d d i t i o n a l l y ,   d i f f e r e n t i a l   p r e s s u r e   means   a r e   i n c l u d e d  

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

b e t w e e n   t h e   d r i v e   drum  and  t h e   p a c k a g e   as  t h e   p a c k a g e   b u i l d s .  

Due  to   t h e   p r e s e n c e   of   t h e   a b o v e - m e n t i o n e d   c a r r i a g e ,   t h e  

who le   d e v i c e   is   r a t h e r   b u l k y   and  e x p e n s i v e   to   c o n s t r u c t .  

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

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

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

d i r e c t l y   c o n t a c t e d   by  s a i d   r o t a t i n g   d r u m .  



Whi le   t h i s   c o n t a c t   b e t w e e n   y a r n   and  d r i v e   drum  i s   a c c e p -  

t a b l e   f o r   s t r a n d u l a r   m a t e r i a l ,   i t   i s   no t   d e s i d e r a b l e   f o r  

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

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

drum  and  t h e   p a c k a g e   s u r f a c e   c o u l d   r u i n   t h e   f i l a m e n t a r y   m a t e r i a l .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   t h e   p a c k a g e s   c a r r y i n g  

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

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

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

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

o f   an  e x t e r n a l   f e e l e r   drum  p r o v i d e d   w i t h   i n d e p e n d e n t   d r i v e  

m e a n s ,   a r r a n g e d   t o   be  in   c o n t a c t   w i t h   t h e   s u r f a c e   o f   s a i d  

p a c k a g e s a s   t h e y   a r e   p r o g r e s s i v e l y   f o r m 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   no  e x c h a n g e   o f   p o w e r  

t a k e s   p l a c e   b e t w e e n   s a i d   e x t e r n a l l y   d r i v e n   f e e l e r   drum  a n d  

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

t h e   p a c k a g e s   or   o t h e r w i s e .  

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

t h e r m a l   damage   to   t h e   f i l a m e n t a r y   m a t e r i a l   b e i n g   w o u n d .  

A n o t h e r   p a t e n t   w o r t h   m e n t i o n i n g   as  a  r e p r e s e n t a t i v e   o f  

a  common  t y p e   o f   p r i o r   a r t   i s   F R - A - 2 . 2 9 0 . 3 7 0   w h i c h   p r o v i d e s  

f o r   t he   f i l a m e n t a r y   m a t e r i a l   b e i n g   wound  by  a  d r i v e n   s p i n d l e  

to   d r i v e   a  f e e l e r   r o l l e r   a c t i n g   as  a  s i g n a l   g e n e r a t o r   w h e r e -  

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

t h e   p a c k a g e ,   i s   f e d b a c k   to   t h e   d r i v e   means   of   s a i d   s p i n d l e  

as  a  c o r r e c t i v e   s i g n a l .  

U n f o r t u n a t e l y   t h i s   m e t h o d   i s   i n a d e q u a t e   in   t h a t   i t  

r e q u i r e s   t h e   f i l a m e n t   to   have   a  s u b s t a n t i a l   t e n s i o n   and  t o  

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

r o l l e r ;   two  r e q u i r e m e n t s   w h i c h   can   n o t   a l w a y s   be  f u l f i l l e d .  

F R - A - 1 . 3 4 3 . 0 4 9   p r o v i d e s   a  d r i v e n   f e e l e r   r o l l e r   m o u n t e d   o n  

an  o s c i l l a t i n g   arm  w h o s e   o s c i l l a t i o n   is   c o n v e r t e d   to   an  o n /  

o f f   s i g n a l   w h i c h   i s   t h e n   f e d b a c k   to   c o n t r o l   t h e   d r i v e   m e a n s  



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

e x c i t a t i o n   o f   t h e   s p i n d l e ' s   m o t o r   m e a n s .  

T h i s   s y s t e m   h a s   t h e   d i s a d v a n t a g e   of   h a v i n g   t h e   d r i v e  

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

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

a g g r a v a t e d   by  t h e   o n / o f f   c o n t r o l   e m p l o y e d .  

A n o t h e r   p a t e n t e d   d e v i c e   i s   d i s c l o s e d   in  U S - A - 2 . 1 4 0 . 5 5 5 .  

T h i s   p a t e n t   d e s c r i b e s   a  t a k e - u p   d e v i c e   in   w h i c h   t h e   c o n t r o l  

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

w h i c h   i s   so  p o s i t i o n e d   as  to   b e a r   l i g h t l y   a g a i n s t   t h e   s p o o l  

as  i t   i s   w o u n d .  

An  e l e c t r i c   c i r c u i t   i s   c o n t r o l l e d   by  t h e   m o v e m e n t   o f   s a i d  

t h r e a d   c a r r y i n g   e l e m e n t   to   d e c r e a s e   t h e   s p e e d   o f   s p i n d l e ' s  

m o t o r   w i t h   t h e   a i d   of   a  b a r r e l . c a m   w h i c h   moves   t h e   t h r e a d  

c a r r y i n g   e l e m e n t   a l o n g   t h e   p a c k a g e .  

In  a d d i t i o n   to   t h e   a b o v e   m e n t i o n e d   d i s a d v a n t a g e s   t h i s  

d e v i c e   i s   u n s u i t a b l e   f o r   t o d a y ' s   f a s t   w i n d i n g   t a k e - u p   d e v i c e s  

due  to  t h e   n a t u r e   o f   t h e   m e c h a n i c a l   and  e l e c t r i c a l   m e a n s  

e m p l o y e d   t h e r e i n .  

F R - A - 2 . 2 0 8 . 4 0 5 , a l s o   m e n t i o n e d   in   t h e   a b o v e   c i t e d   EPO  S e a r c h ,  

c o n c e r n s   an  a n t i - r o l l i n g   d e v i c e   f o r   f a l s e - t w i s t i n g   m a c h i n e s  

w h i c h   d e v i c e   p r o v o k e s   t h e   c u t t i n g   o f   t h e   y a r n   when  r o l l i n g  

t a k e s   p l a c e .  

The  s p e e d   r e g u l a t i o n   o f f e r e d   by  t h i s   s y s t e m   i s   in  no  w a y  

s u i t a b l e   f o r   y a r n   t a k e - u p   d e v i c e s .  

T h e r e   a r e   o t h e r   p r i o r   a r t   p a t e n t s   s u c h   D E - A - 2 . 5 3 5 . 4 5 7 ,   F R -  

A - 2 . 0 7 4 . 3 1 0 ,   U S - A - 3 . 1 6 3 . 9 1 4   and  U S - A - 3 . 3 8 4 . 3 2 2   w h i c h   t e a c h  

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

p r e s s u r e   b e t w e e n   t h e   s p i n d l e   and  t h e   d r i v e   d r u m .  

Each  of   t h e s e   d e v i c e s   h o w e v e r   h a s   one  o r   more  of   t h e   d r a w -  

b a c k s   m e n t i o n e d   a b o v e   w h i c h   t h e   p r e s e n t   i n v e n t i o n   a ims  a t  

e l i m i n a t i n g .  

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



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

w i t h   v a r i a b l e   f r e q u e n c y .  

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

b e i n g   f o r m e d   and  has   t h e   same  p e r i p h e r a l   s p e e d ,   n a m e l y   t h e  .  

same  p r e - s e t   p e r i p h e r a l   w i n d i n g   s p e e d .  

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

no t   c l a m p e d   to   i t s   s u p p o r t   b u t   can   p e r f o r m   an  a n g u l a r   t r a v e l  

w h i l e   r e v o l v i n g   i t s   s u p p o r t i n g   b e a r i n g s .  

W i t h   v a r i a t i o n s   in  t h e   p e r i p h e r a l   s p e e d   of   t h e   b o b b i n   t h e  

d r i v e   r o l l   b e g i n s   to   s l i p   a g a i n s t   t h e   b o b b i n   i t s e l f   a n d  t h e r e -  

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

on  t h e  t y p e   o f   v a r i a t i o n   t a k i n g   p l a c e   in   t h e   p e r i p h e r a l  

s p e e d   o f   t h e   b o b b i n .  

T h i s   m o d i f i c a t i o n   o f   t h e   s t a t e   o f   m o v e m e n t   o f   t h e   d r i v e  

r o l l   i n v o l v e s   a  r e s u l t a n t   and  a u t o m a t i c   v a r i a t i o n   in   t h e  

t a n g e n t i a l   s t r e s s   w h i c h   t h e   d r i v e   r o l l   i t s e l f   e x e r t s   on  i t s  

c a r r y i n g   a x l e .  

S i n c e   t h e   a x l e   o f   t h e   d r i v e   r o l l   h a s   b e e n   b a l a n c e d ,   t h a t  

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

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

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

g i v e n   s e t   s p e e d   t h e n   v a r i e s ,   as  may  h a p p e n   by  way  of   a n  

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

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

T h i s   c h a n g e   in   t h e   c o n d i t i o n s   o f   e q u i l i b r i u m   i n d u c e s  

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

p o s i t i o n   o f   e q u i l i b r i u m   t o w a r d s   a n o t h e r   p o s i t i o n   o f   e q u i l i b r i u m .  

By  m o n i t o r i n g   t h e   a c c u r e n c e   o f   s a i d   r o t a t i o n   and  m e a s u r i n g  

t h e   a n g l e   o f   r o t a t i o n   i t   i s   p o s s i b l e ,   by  means   o f   a  v e r y  

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

t a k e n   p l a c e   in   t h e   p e r i p h e r a l   s p e e d   of   t h e  b o b b i n .  

T h i s   m o n i t o r i n g   a n d  m e a s u r i n g   e n a b l e   a c t i o n   to   be  t a k e n  

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



of   t h e   b o b b i n   i t s e l f   and  t h e r e f o r e   to  b r i n g   t h e   d r i v e   r o l l  .  

b a c k   i n t o   a  c o n d i t i o n   of   e q u i l i b r i u m .  

H a v i n g   d e t e r m i n e d   t h e   d e s i r e d   t a k e - u p   w o r k i n g   s p e e d ,  

s t e p s   a r e   t a k e n ,   a c c o r d i n g   to   t h e   i n v e n t i o n ,   to  s e t   i t ;  

in  o u r   e x a m p l e   s a i d   s e t t i n g   can  be  c a r r i e d   ou t   by  e m p l o y i n g .  

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

T h i s   s e t t i n g   i s   p e r f o m e d   in  s u c h   a  way  t h a t ,   when  t h e  

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

w h i c h   i s   p r e - s e t   or   can  b e  p r e - s e t ,   of   t h e   a x l e   o f   t h e   d r i v e  

r o l l   c o r r e s p o n d s   to   a  n i l   v a l u e ,   n a m e l y   t h e   p o s i t i o n   o f . e q u i -  

l i b r i u m .  

As  t h e   d i a m e t e r   o f   t h e   b o b b i n   i n c r e a s e s   d u r i n g   t a k e - u p   o f  

t h e   y a r n ,   a  d i f f e r e n c e   in  p e r i p h e r a l   s p e e d   b e g i n s   to   be  c r e a t e d  

b e t w e e n   t h e   f e e l e r   r o l l ,   o r   d r i v e   r o l l ,   and  t h e   o u t s i d e  

w i n d i n g   c i r c u m f e r e n c e   o f   t h e   b o b b i n .  

As  s a i d   e a r l i e r ,   t h i s   d i f f e r e n c e   i n   s p e e d   c a u s e s   a  r a d i a l  

s t r e s s   on  t h e   d r i v e   r o l l   a n d ,   as  a  r e s u l t ,   an  a n g u l a r   r o t a t i o n  

of   i t s   a x l e   or   c e n t r a l   s h a f t .  

T h i s   a n g u l a r   r o t a t i o n   o f   t h e   a x l e   o r   s h a f t   of   t h e   d r i v e  

r o l l   i s   r e a d   and  c o n v e r t e d   so  t h a t   t h e   n e c e s s a r y   a c t i o n   c a n  

be  t a k e n   to   c a u s e   a  v a r i a t i o n   in   t h e   n u m b e r   of  r e v o l u t i o n s  

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

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

to   t h e   v a l u e   d e s i r e d .  

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

can  be  e n v i s a g e d   w h i c h   i s   a b l e   to   p r o v i d e   t h e   d e s i r e d   s e n s i -  

t i v e n e s s   of   c o r r e c t i v e   a c t i o n   to   m e e t   e v e r y   v a r i a t i o n ,   t h a t  

i s   to  s a y ,   w h i c h   i s   a b l e   to   damp  and   l e v e l   o u t   p e a k s   a n d  

m i c r o - v a r i a t i o n s ,   w h e t h e r   t e m p o r a r y   or   o t h e r w i s e .  

The  i n v e n t i o n ,   t h e r e f o r e ,   i s   e m b o d i e d   in  a  s y s t e m   f o r  

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

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

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



to   r e s t o r e   and  k e e p   s u b s t a n t i a l l y   c o n s t a n t   t he   t e m p o r a r y .  

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

i n v e n t i o n   b e i n g   c h a r a c t e r i z e d   by  i n c l u d i n g   in  c o o r d i n a t e d  

c o o p e r a t i o n   w i t h   e a c h   o t h e r :  

-  a  d r i v e   r o l l   moved   by  a  s y n c h r o n o u s   m o t o r   and  r e g u l a t e d  

w i t h   v a r i a b l e   f r e q u e n c y   to   t h e   d e s i r e d   p e r i p h e r a l   s p e e d ,  

-  a  s h a f t   of   t h e   d r i v e   r o l l   s u s t a i n e d   in  an  o s c i l l a t i n g  

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

d e s i r e d   p e r i p h e r a l   s p e e d ,  

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

of   s a i d   s h a f t   of   s a i d   d r i v e   r o l l ;  

-  means  to   b a l a n c e   and  e q u i l i b r a t e   t h e   r e a c t i n g   moment   o f  

s a i d   s h a f t   o f   s a i d   d r i v e   r o l l ;  

-  and  a  c o n t r o l   and   r e g u l a t i n g   u n i t ,  

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

means   to  s i g n a l   and   e l i m i n a t e   t h e   p r e s e n c e   of   f i b r e s   w o u n d  

on  s a i d   d r i v e   r o l l ,   and  means   t o   damp  t h e   s e n s i t i v e n e s s   o f  

c o r r e c t i v e   a c t i o n .  

Wi th   r e f e r e n c e   t o   t h e   i n v e n t i o n ,   t h e   a t t a c h e d   t a b l e s  

g i v e , o n e   s o l u t i o n   o f   sa id   i n v e n t i o n  a s   a  n o n - r e s t r i c t i v e  

e x a m p l e .  

R e f e r r i n g   to   t h e   t a b l e s   we  h a v e   as  f o l l o w s :  

F i g .   1  shows  an  o u t l i n e   d i a g r a m   o f   t h e   i n v e n t i o n ;  

F i g .   2  shows  t h e   c o o p e r a t i o n   o f   t h e   d r i v e   r o l l   w i t h   t h e  

s p i n d l e   d u r i n g   t h e   s t a r t - u p   p h a s e   of   w i n d i n g   t h e  

b o b b i n ;  

F i g .   3  shows   t h e   s y s t e m   f o r   s i g n a l l i n g   t h a t   t h e   y a r n   i s  

wound  on  t h e   d r i v e   r o l l ;  

F i g .   4  g i v e s   a  s y s t e m   of   a n c h o r a g e   of   t h e   r e a d e r   means   i n  

a  p o s i t i o n   a t   an  a n g l e   to   t h e   s h a f t ;  

F i g .   5  g i v e s   a  p o s s i b l e   l a y - o u t   o f   t h e   b a l a n c i n g   m e a n s ;  

F i g .   6  shows   F i g s .   4  e  5  in  an  o v e r a l l   v i e w ;  

F i g .   7  shows  t h e   a n c h o r a g e   of   t h e   b a l a n c i n g   means   to  t h e  



s h a f t ,   and  a l s o   t h e   means   s i g n a l l i n g   t h e   a n g u l a r   l i m i t  

p o s i t i o n s ;  

F i g .   8  s h o w s   t h e   s t a r t - u p   b r a k e ;  

F i g .   9  s h o w s   some  d a m p i n g   m e a n s .  

Wi th   r e f e r e n c e   to   t h e   f i g u r e s ,   t h e   d r i v e   r o l l   10  is  r e -  

v o l v a b l y   i n s t a l l e d   on  t h e   s h a f t   11  s u p p o r t e d   by  t h e   b e a r i n g s  

1 2 .  

The  s h a f t   11  i s   a l s o   s u p p o r t e d   in  an  o s c i l l a t i n g   m a n n e r  

by  t h e   s u p p o r t   13  by  m e a n s   o f   t h e   b e a r i n g s   1 1 2 .  

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

t o g e t h e r ,   d e p e n d i n g   on  t h e   s p e c i f i c   d e s i g n   r e q u i r e m e n t s .  

The  d r i v e   r o l l   10  h a s   an  o u t e r   c o n t a c t   drum  14  w h i c h  

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

e n d ,   a  b u l g e   114  s u i t a b l e   f o r   c o m i n g   i n t o   c o n t a c t   w i t h   a  

c o o r d i n a t e d   zone   15  w i t h   a c c e n t u a t e d   f r i c t i o n   d u r i n g   t h e  

s t a r t - u p   p h a s e   of   t h e   w i n d i n g   of   t h e   f i r s t   l a y e r s   of   y a r n  

of  t h e   b o b b i n   m o u n t e d   on  t h e   s p i n d l e   1 6 .  

On  t h e   s p i n d l e   16  a r e   m o u n t e d   in  a  known  m a n n e r   t h e   c a r d -  

b o a r d   t u b e s   17  o n t o   w h i c h   t h e   y a r n   i s   wound  to   f o r m   t h e  

b o b b i n   o r   b o b b i n s .  

Means  18  to   s i g n a l   and   e l i m i n a t e   t h e   p r e s e n c e   of   f i b r e s  

wound  on  t h e   d r i v e   r o l l   10  a r e   e n v i s a g e d   as  c o o p e r a t i n g  

w i t h   t h e   s u r f a c e   of   t h e   c o n t a c t   drum  1 4 .  

S a i d   means   18  to   s i g n a l   and   e l i m i n a t e   t h e   p r e s e n c e   o f  

wound  f i b r e s   c o n s i s t   in   o u r   e x a m p l e   o f   a  b a r   19  o s c i l l a t i n g  

at   20,  t h e   d i s t a n c e   o f   w h i c h   21  f rom  t h e   c o n t a c t   drum  14  

can  be  r a g u l a t e d   w i t h   r e g u l a t i n g   means   2 2 .  

A  s i g n a l l i n g   means   23 ,   a  s w i t c h   means   f o r   i n s t a n c e ,   i s  

i n c l u d e d   and  is   a c t i v a t e d   by  t h e   b a r   19  w h e n e v e r   t h e   y a r n  

wound  o n t o   t h e   d r i v e   r o l l   10  i s   more  t h a n   t h e p r e - s e t   v a l u e  

2 1 .  

As  i s   shown  in  F i g .   1,  t h e   d r i v e   r o l l   10  i s   a c t i v a t e d  

w i t h   v a r i a b l e   f r e q u e n c y   in   a  known  way  and  i s   b r o u g h t   t o  



t h e   d e s i r e d   p e r i p h e r a l   s p e e d .  

The  d r i v e   r o l l   10  c o m p r i s e s   a  s h a f t   11  w h i c h   o s c i l l a t e s  

on  b e a r i n g s   112  and  w h i c h ,   t o  - r e m a i n   s t i l l ,   has   to  be  e q u i -  

l i b r a t e d   w i t h   a  t o r q u e   e q u a l   to   and  o p p o s i t e   to  t h a t   w h i c h .  

t h e   d r i v e   r o l l   10  i n d u c e s   by  r e a c t i o n   in  t h e   s h a f t   11  i t s e l f .  

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

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

10  r o t a t e s ,   t h e   s h a f t   11  d o e s   n o t   s t a r t   r o t a t i n g   as  w e l l ,  

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

r o l l   10,   and  f o r   t h i s   s p e e d   t h e   s h a f t   1 1  h a s   t o  b e  e q u i l i b r a t e d .  

I f   t h e   s p e e d   o f   t h e   d r i v e   r o l l   10  i s   v a r i e d ,   t h e   r e a c t i v e  

t o r q u e   i n d u c e d   in   t h e   s h a f t   11  a n d ,   t h e r e f o r e ,   t h e   p r e -  

s e t   c o n d i t i o n s   of   e q u i l i b r i u m   a r e   a l s o   m o d i f i e d ;   s a i d  

v a r i a t i o n s ,   as  c o m p a r e d   t o   t h e   p r e - s e t   c o n d i t i o n s ,   can  b e  

e x c e s s i v e   or   i n s u f f i c i e n t ,   d e p e n d i n g   on  w h e t h e r   t h e   v a r i a t i o n  

w h i c h   has   t a k e n   p l a c e   in   t h e   s p e e d   o f   t h e   d r i v e   r o l l   1 0  

i s   an  i n c r e a s e   or   a  d e c r e a s e .  

D e p e n d i n g   on  w h e t h e r   t h e   c o n d i t i o n   of  e q u i l i b r i u m   p r e s e t  

f o r   t h e   s h a f t   11  i s   f o u n d   to   be  e x c e s s i v e   o r   i n s u f f i c i e n t ,  

s a i d   s h a f t   11  w i l l   t e n d   to   r o t a t e   in   a  n e g a t i v e   or   p o s i t i v e  

d i r e c t i o n .  

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

s h a f t   11  to   r o t a t e   and  t h e  r e a d i n g   o f   t h e   v a l u e   o f   t h e  

r o t a t i o n   of   s a i d   s h a f t   11  e n a b l e   p a r a m e t e r s   to   be  o b t a i n e d  

w h i c h ,   when  s u i t a b l y   c o m p u t e d ,   make  i t   p o s s i b l e   to   a c t   w i t h  

means   a b l e   to   r e s t o r s   t h e   d e s i r e d   p e r i p h e r a l   s p e e d   of   t h e  

d r i v e   r o l l   1 0 .  

The  means   a b l e   to   r e s t o r e   t h e   d e s i r e d   p e r i p h e r a l   s p e e d  

o f   t h e   d r i v e   r o l l   10  c o n s i s t   o f   t h e   m o t o r   24  w h i c h   d r i v e s  

t h e   s p i n d l e   16  on  w h i c h   t h e   y a r n   to  f o r m   t h e   b o b b i n s   25  i s  

w o u n d .  

I f   t h e   d i a m e t e r   o f   t h e   b o b b i n s   25  c h a n g e s ,   t h e i r   p e r i p h e r a l  

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



p e r i p h e r a l   s p e e d   of   t h e   d r i v e   r o l l   10  is  t h u s   c r e a t e d  

i n a s m u c h   as  s a i d   d r i v e   r o l l   10  r e v o l v e s   in  c o n t a c t   w i t h  

t h e   p e r i p h e r y   o f   s a i d   b o b b i n   2 5 .  

The  d i s t r u b a n c e   i n d u c e d   by  t h e   v a r i a t i o n   in  t h e   s p e e d  

of   w i n d i n g   o n t o   t h e   b o b b i n s   25  is  t r a n s m i t t e d   to  t h e   d r i v e .  

r o l l   10  and  i s   i n d u c e d   by  t h e   l a t t e r   in  t he   s h a f t   1 1 .  

The  v a r i a t i o n   i n d u c e d   in  t h e   s h a f t   11  is  m o n i t o r e d   a n d  

r e a d   by  t h e   m e a n s   26  w h i c h   m o n i t o r   and  r e a d   t h e   t e m p o r a r y  

a n g u l a r   p o s i t i o n ,   and  i s   t r a n s m i t t e d   by  s a i d   means   to   t h e  .  

c o n t r o l   and  r e g u l a t i o n   u n i t   27,   w h i c h   in  i t s   t u r n   c o n d i t i o n s  

t h e   m o t o r   24  on  t h e   b a s i s   of   a  p r e - s e t   f u n c t i o n   and  in  a  

known  m a n n e r   u n t i l   i t   h a s   r e - e q u i l i b r a t e d   t h e   p e r i p h e r a l  

s p e e d   o f   t h e   b o b b i n   25  w i t h   t h e   p r e - s e t   p e r i p h e r a l   s p e e d  

of  t h e   d r i v e   r o l l   1 0 .  

S a i d   m e a n s   26  w h i c h   m o n i t o r   and  r e a d   t h e   a n g u l a r   o s c i l l a t i o n  

c a n ,   in  t h i s   e x a m p l e ,   c o n s i s t   of   r h e o s t a t   means   or   o t h e r .  

means   s u i t a b l e   f o r   t h e   p u r p o s e .  

D u r i n g   t h e   s t a r t - u p   of   t h e   d r i v e   r o l l   10,  i t   may  b e  

n e c e s s a r y   to   c l a m p   t h e   s h a f t   11,   and  t h i s   is  done   w i t h   t h e  

b r a k e   28  shown  in  F i g .   8 :  

The  b r a k e   20  i n c l u d e s   a  s h o e   29  w h i c h   is  h i n g e d   a t   30  

and  can  be  o p e r a t e d   w i t h   s c r e w   means   31,  e l a s t i c   p r e s s u r e  

means  32  b e i n g   a d v a n t a g e o u s l y   e n v i s a g e d .  

F i g s .   4,  5  and   6  show  b o t h   an  e q u i l i b r a t i n g   s y s t e m ,   o r  

h a l a n c i n g   and  e q u i l i b r a t i n g   means   33,  and  a l s o  m e a n s   f o r  

m e a s u r i n g   a n g u l a r   o s c i l l a t i o n   26  a n d ,   l a s t l y ,   means   f o r  

d a m p i n g   34  t h e   s e n s i t i v e n e s s   of   c o r r e c t i v e   a c t i o n .  

Means  35  oan  a l s o   be  i n c l u d e d   f o r   r e a d i n g   t h e   m a x i m u m  

p e r m i t t e d   a n g u l a r   r o t a t i o n   o f   t h e   s h a f t   11,  as  in   t h e   d e -  

t a i l e d   e x a m p l e   shown  in  F i g . . 7 .  

The  b a l a n c i n g   and  e q u i l i b r a t i n g   means   33  shown  in  o u r  

e x a m p l e   e n v i s a g e   some  w e i g h t s   36  f o r   a d j u s t i n g   t h e   r e a c t i n g  

moment  to  be  a p p l i e d   on  t h e   s h a f t   11  so  as  to  e q u i l i b r a t e  



t h e   moment   i n d u c e d   by  t h e   d r i v e   r o l l   10  when  t h e   l a t t e r  

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

A c c o r d i n g   to   t h e   e x a m p l e   shown  in  F i g s .   4,  5,  6  and  7 

a  c o r d   37  i s   f i x e d   t o   t h e   s h a f t   11  a t   3 8 .  

S a i d   c o r d   r u n s   on  t h e   p u l l e y s   3 9 - 1 3 9   b e f o r e   b e i n g   a n c h o r e d  

to  t h e   b a r   40 ,   w h i c h   is   a b l e   to   r u n   on  t h e   g u i d e s   41 ,   s a i d  .  

b a r   b e i n g   g u i d e d   t h e r e  b y   4 1 .  

D e p e n d i n g   on  t h e   r e a c t i n g   moment   n e c e s s a r y ,   t h a t   i s , - i n  

r e l a t i o n   to   t h e   t a n g e n t i a l   s p e e d   d e s i r e d   or   p r e - s e t ,   t h i s  

b e i n g   one  and  t h e   same  t h i n g ,   f o r   t h e  d r i v e   r o l l   10 ,   w e i g h t s  

36  a r e   a p p l i e d   w h i c h   a r e   e n o u g h   in   n u m b e r   to   c r e a t e   t h e  

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

in  r e l a t i o n   t o   t h e   p e r i p h e r a l   s p e e d   o f   t h e   d r i v e   r o l l   1 0  

p r e - s e l e c t e d   o r   p r e - d e t e r m i n e d .  

The  e x a m p l e   of   F i g .   4  v i s u a l i z e s   an  a n g u l a r   t r a n s m i s s i o n  

42  b e t w e e n   t h e   s h a f t   11  and  t h e  m e a n s   26  m e a s u r i n g   a n g u l a r  

o s c i l l a t i o n .  

On  t h e   same  a x i s   as  t h e   means   26  m e a s u r i n g   o s c i l l a t i o n ,  

of  w h i c h   t h e   a x l e   i s   43,   means   34  to   damp  t h e   s e n t i t i v e n e s s  

of   c o r r e c t i v e   a c t i o n   h a v e   b e e n   e n v i s a g e d .  

In  t h e   e x a m p l e   shown  s a i d   means   34  to   damp  t h e   s e n s i t i v e n e s s  

of   c o r r e c t i v e   a c t i o n   c o n s i s t   o f   a  r e v o l v a b l e   p a r t i t i o n   w a l l  

means   44  ( w i t h   a  c h a m b e r   45  and  p a d d l e   46)  and  o f   m e a n s  

47  to   r e g u l a t e   f l o w .  

By  a c t i n g   on  t h e   f l o w  r e g u l a t o r   47,   o r ,   in   o u r   e x a m p l e ,  

by  c a u s i n g   s a i d   f l o w   r e g u l a t o r   47  t o   r o t a t e ,   t h e   s p e e d   of   t r a -  

n s f e r   o f   t h e   f l u i d   f rom  one  p a r t   o f   t h e   c h a m b e r   to   t h e   o t h e r  

i s   c o n d i t i o n e d ,   and   t h e r e b y   t h e   s p e e d   o f   m o v e m e n t   o f   t h e  

p a d d l e   46  i s   a l s o   c o n d i t i o n e d .  

As  t h e   p a d d l e   46  i s   s o l i d l y   f i x e d   to   t h e   s h a f t   11  t h r o u g h  

t h e   a n g u l a r   t r a n s m i s s i o n   42,  t h e   d a m p i n g   means   34  a c t s  

d i r e c t l y   on  t h e   s h a f t   11  and  on  t h e   m e a s u r i n g   means   2 6 .  

O n  t h e   s h a f t   11  can  be  e n v i s a g e d   s u i t a b l y   a n g l e d   s e n s o r  



means   49  w h i c h ,   in  c o o p e r a t i o n   w i t h   t h e   p r o x i m i t y   r e a d e r  4 8 ,  

form  t h e   means   35  t h a t   r e a d s   t h e   maximum  p e r m i t t e d   a n g u l a r  

r o t a t i o n   of   t h e   s h a f t   1 1 .  

We  h a v e   d e s c r i b e d   h e r e   one  p a r t i c u l a r   p r e f e r e n t i a l   l a y - o u t  

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

T h u s ,   p r o p o r t i o n s   and  s i z e s   can  be  v a r i e d ,   a n d  p a r t s   c a n  

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

m e c h a n i c a l   e q u i v a l e n t s ,   and  a l t e r n a t i v e   s o l u t i o n s   can  b e  

e n v i s a g e d ;   i t   i s   p o s s i b l e   to   v i s u a l i z e   t h e   d a m p i n g   means   34 

as  b e i n g   o f   a n o t h e r   t y p e   or   in  a n o t h e r   p o s i t i o n   ( c o n c e p t  

of   m e c h a n i c a l   e q u i v a l e n t s )   and  so  o n .  

T h e s e   and  o t h e r   v a r i a n t s   a r e   a l l   p o s s i b l e   to  a  t e c h n i c i a n  

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

i d e a   o f   t h e   s o l u t i o n .  



1  -   S y s t e m   f o r   r e g u l a t i n g   t h e   t e m p o r a r y   s p e e d   of   r o t a t i o n  

of   a  s p i n d l e   (16 )   t a k i n g   up  y a r n   on  b o b b i n s   ( 2 5 ) ,   w h e r e b y  

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

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

b o b b i n   ( 2 5 )   b e i n g   f o r m e d ,   s a i d   s y s t e m   b e i n g   c h a r a c t e r i z e d  

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

w i t h   t h e   b o b b i n   o r   b o b b i n s   ( 2 5 )   b e i n g   f o r m e d :  

-  a  d r i v e   r o l l   ( 1 0 )   a c t u a t e d   by  a  s y n c h r o n o u s   m o t o r   and  r e g -  

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

s p e e d   and  r o t a t i n g   in  c o n t a c t   w i t h   t h e   b o b b i n s   (25 )   b e i n g  

f o r m e d ;  

-  a  s h a f t   ( 1 1 )   of  s a i d   d r i v e   r o l l   ( 1 0 ) ,   s u p p o r t e d   in   a n  

o s c i l l a t i n g   m a n n e r   and  in  p o s i t i o n   of   e q u i l i b r i u m   in   r e l a t i o n  

to  a  g i v e n   d e s i r e d   p e r i p h e r a l   s p e e d   of   s a i d   d r i v e   r o l l   ( 1 0 ) ,  

-  means   (26 )   to   m o n i t o r   and  r e a d   t h e   t e m p o r a r y   a n g u l a r   p o s -  

i t i o n   o f   s a i d   s h a f t   (11)   o f   s a i d   d r i v e   r o l l   ( 1 0 ) ,  

-  m e a n s   ( 3 3 )   f o r   b a l a n c i n g   and  e q u i l i b r a t i n g   t h e   r e a c t i n g  

moment   of   s a i d   s h a f t   (11)   o f   s a i d   d r i v e   r o l l   ( 1 0 ) ,  

-  and  a  c o n t r o l   and  r e g u l a t i o n   u n i t   ( 2 7 ) ,  

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

means   ( 2 8 )   and  means   (18)   to   s i g n a l   and  e l i m i n a t e   t h e   p r e -  

s e n c e   o f   f i b r e s   wound  on  s a i d   d r i v e  r o l l   ( 1 0 ) ,   and   w h e r e b y  

means   to   damp  ( 3 4 )   t h e   s e n s i t i v e n e s s   of   c o r r e c t i v e   a c t i o n  

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

2  -   S y s t e m   f o r   r e g u l a t i n g   t h e   t e m p o r a r y   s p e e d   o f   r o t a t i o n  

of  a  s p i n d l e   t a k i n g   up  y a r n   on  b o b b i n s ,   as  in  C l a i m   1 ,  

c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   t h e   s h a f t   ( 11 )   o f   t h e   d r i v e  

r o l l   ( 1 0 )   i s   i n s t a l l e d   on  b e a r i n g s   ( 1 1 2 ) ,   w h e r e b y   t h e r e  

a r e   b a l a n c i n g   and  e q u i l i b r a t i n g   means   ( 3 3 )   w h i c h   c r e a t e   o n  

s a i d   s h a f t   ( 1 1 )   t h e   r e a c t i n g   m o m e n t   t h a t   e q u i l i b r a t e s   t h e  

t o r q u e   i n d u c e d   by  s a i d   d r i v e   r o l l   ( 10 )   r e v o l v i n g   a t   t h e  

d e s i r e d   t a n g e n t i a l   s p e e d   p r e - s e t .  



3  -   S y s t e m   f o r   r e g u l a t i n g   t h e   t e m p o r a r y   s p e e d   of  r o t a t i o n  

of   a  s p i n d l e   t a k i n g   up  y a r n   on  b o b b i n s ,   as  in  C l a i m   1  o r  

2,  c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   means  a r e   i n c l u d e d   w h i c h  

m o n i t o r   and  r e a d   ( 2 6 )   t h e   t e m p o r a r y   a n g u l a r   p o s i t i o n   of   t h e .  

s h a f t   ( 1 1 )   and  w h i c h   a r e   c o n n e c t e d   in  a  c o o r d i n a t e d   m a n n e r  

to  t h e   a x i s   of   s a i d   s h a f t   ( 1 1 ) .  

4  -   S y s t e m   f o r   r e g u l a t i n g   t h e   t e m p o r a r y   s p e e d   of   r o t a t i o n  

of   a  s p i n d l e   t a k i n g   up  y a r n   on  b o b b i n s ,   as  in  C l a i m   1  a n d  

in  one  o r   t h e   o t h e r   o f   t h e   C l a i m s   t h e r e a f t e r ,   c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   m e a n s   to   damp  (34 )   t h e   s e n s i t i v e n e s s   o f  

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

c o o r d i n a t e d   m a n n e r   to   t h e   a x i s   of   t h e   s h a f t   ( 1 1 ) ,   w h e r e b y  

means   ( 4 7 )   to   r e g u l a t e   t h e   s e n s i t i v e n e s s   of   c o r r e c t i v e   a c t i o n  

a r e   c o m p r i s e d .  

5  -   S y s t e m   f o r  r e g u l a t i n g   t h e   t e m p o r a r y   s p e e d   of   r o t a t i o n  

of  a  s p i n d l e   t a k i n g   up  y a r n   on  b o b b i n s ,   as  in   C l a i m   1  a n d  

in  one  o r   a n o t h e r   of   t h e   C l a i m s   t h e r e a f t e r ,   c h a r a c t e r i z e d  

by  t he   f a c t   t h a t   b r a k e   means   (29)   w h i c h   can   be  t e m p o r a r i l y  

a p p l i e d   a r e   i n c l u d e d   and   c o o p e r a t e   in  a  c o o r d i n a t e d   m a n n e r  

w i t h   t h e   s h a f t   ( 1 1 ) .  

6  -   S y s t e m   f o r   r e g u l a t i n g   t h e   t e m p o r a r y   s p e e d   o f   r o t a t i o n  

of   a  s p i n d l e   t a k i n g   up  y a r n   on  b o b b i n s ,   as  in   C l a i m   1  a n d  

in  one  o r   a n o t h e r   o f   t h e   C l a i m s   t h e r e a f t e r ,   c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   m e a n s   ( 1 8 )   f o r   s i g n a l l i n g   and  e l i m i n a t i n g  

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

in  a  c o o r d i n a t e d   m a n n e r   w i t h   t h e   d r i v e   r o l l   ( 1 0 )   and  w h i c h  

c o o p e r a t e   w i t h   a t   l e a s t   one  means   (23 )   f o r   s i g n a l l i n g   t h e  

p r e s e n c e   o f   an  a x c e s s   o f   wound  f i b r e s .  

7  -   S y s t e m   f o r   r e g u l a t i n g   t h e   t e m p o r a r y   s p e e d   o f   r o t a t i o n  

of   a  s p i n d l e   t a k i n g   up  y a r n   on  b o b b i n s ,   as  in  C l a i m   1  a n d  

in  oen  o r   a n o t h e r   o f   t h e   C l a i m s   t h e r e a f t e r ,   c h a r a c t e r i z e d  

by  the   f a c t   t h a t   in  c o o r d i n a t e d   c o o p e r a t i o n   w i t h   t h e  

m o n i t o r i n g   and  r e a d i n g   means   (26)   t h e r e   is   i n c l u d e d   a  c o n t r o l  



and  r e g u l a t i o n   u n i t   ( 27 )   w h i c h   i s   c o n t r o l l e d   by  t h e   v a r i a t i o n  

in  t he   p e r i p h e r a l   s p e e d c f   t h e   d r i v e   r o l l   ( 1 0 )   i n d u c e d   by  t h e  

b o b b i n s   ( 2 5 )   b e i n g   f o r m e d   and  w h i c h   i t s e l f   c o n t r o l s   t h e   m o t o r  

means   ( 2 4 )   a c t u a t i n g   t h e   s p i n d l e   (16 )   b e a r i n g   t h e   b o b b i n s  

( 2 5 ) .  

8  -   D e v i c e   f o r   r e g u l a t i n g   t h e   t e m p o r a r y   s p e e d   o f   r o t a t i o n  

of   a  s p i n d l e   ( 1 6 )   t a k i n g   up  y a r n   on  b o b b i n s   ( 2 5 ) ,   w h e r e b y  

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

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

t h e   b o b b i n   ( 2 5 )   b e i n g   f o r m e d   and  a d o p t s   one  o r   a n o t h e r . o f  

t h e   s y s t e m s   a c c o r d i n g   to   t h e   C l a i m s   h e r e i n b e f o r e   and  i s  

c h a r a c t e r i z e d   by  i n c l u d i n g   in  c o o r d i n a t e d   c o o p e r a t i o n   w i t h  

e a c h   o t h e r   and  w i t h   t h e   b o b b i n   or   b o b b i n s   ( 2 5 )   b e i n g   f o r m e d :  

-  a  d r i v e ' r o l l   ( 1 0 )   a c t i v a t e d   by  a  s y n c h r o n o u s   m o t o r   a n d  

r e g u l a t e d   w i t h   v a r i a b l e   f r e q u e n c y   to   t h e   p e r i p h e r a l   s p e e d  

d e s i r e d   and  r o t a t i n g   in  c o n t a c t   w i t h   t h e   b o b b i n s   (25)   b e i n g  

f o r m e d ,  

-  a  s h a f t   ( 1 1 )   o f   s a i d   d r i v e   r o l l   ( 1 0 ) ,   s u p p o r t e d   in  an  o s -  

c i l l a t i n g   m a n n e r   and  in   a  p o s i t i o n   of   e q u i l i b r i u m   in  r e -  

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

r o l l   ( 1 0 ) ,  

-  m e a n s   ( 2 6 )   t o   m o n i t o r   and  r e a d   t h e   t e m p o r a r y   a n g u l a r   p o s -  

i t i o n   o f   s a i d   s h a f t   ( 1 1 )   o f   s a i d   d r i v e   r o l l   ( 1 0 ) ,  

-  m e a n s   ( 3 3 )   t o   b a l a n c e   and  e q u i l i b r a t e   t h e   r e a c t i n g   m o m e n t  

of   s a i d   s h a f t   ( 11 )   of   s a i d   d r i v e   r o l l   ( 1 0 - ,  

-  and  a  c o n t r o l l i n g   a n d  r e g u l a t i n g   u n i t   ( 2 7 ) ,  

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

means   ( 2 8 )   and  means   (18)   to   s i g n a l   and  e l i m i n a t e   t h e   p r e s e n c e  

of   f i b r e s   w o u n d   on  s a i d   d r i v e   r o l l   ( 1 0 ) ,   and  w h e r e b y   m e a n s  

( 3 4 )   t o   damp  t h e   s e n s i t i v e n e s s   of   c o r r e c t i v e   a c t i o n   a r e   a l s o  

a d v a n t a g e o u s l y   i n c l u d e d .  

9  -   S y s t e m   and   d e v i c e   a c c o r d i n g   to   one  or   a n o t h e r   of  t h e   C l a i m s  

h e r e i n b e f o r e ,   as  d e s c r i b e d   and  shown  and  f o r   t h e   p u r p o s e s  



a l l o w e d .  
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