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©  Procedure  for  locking  the  torsion  in  long  shafts  and  device  which  employs  said  procedure. 
A  procedure  for  locking  the  torsion  of  shafts  in  long 

spinning  frames,  said  procedure  comprising: 
-  start-up  of  the  spinning  frame  with  the  device  (20)  for 

locking  torsion  connected  up; 
-  the  disconnecting  of  said  devices  (20)  after  a  pre-set 

time  long  enough  to  cover  the  initial  transient  period; 
-  re-connection  of  the  device  (20)  for  a  long  enough  time 

before  the  spinning  frame  is  stopped; 
-  the  device  (20)  is  kept  connected  up  while  the  spinning 

frame  remains  halted  so  as  to  ensure  the  proper 
working  of  said  spinning  frame  when  it  is  next  started 
up  again  and  so  as  to  avoid  phase  displacement  of  the 
cylinders. 

The  invention  also  concerns  the  device  (20)  for  carrying 
out  said  procedure  and  for  locking  the  torsion  of  the  shafts  in 
long  spinning  frames,  said  device  (20)  being  characterized  by 
including  in  cooperation  and  coordination: 

-  transmission  means  (16)  connected  rigidly to  a  powered 
shaft  (10)  of  the  spinning  frame, 

-  drivable  coupling  means  (21)  connected  to  said  trans- 
mission  means  (16)  and  cooperating  temporarily  with  at 
least  one  other  shaft  (11)  of  the  spinning  frame,  and 

-  control  means  (22)  able  to  operate  said  drivable  cou- 
pling  means  (21)  so  as  to  suit the  speed  of  said  powered 
shaft  (10). 



T h i s   i n v e n t i o n   c o n c e r n s   a  p r o c e d u r e   f o r   l o c k i n g   the  t o r -  

s i o n   in  l o n g   s h a f t s   c o n n e c t e d   t o g e t h e r   m e c h a n i c a l l y ;   the  d e -  

v i c e   o f   the   i n v e n t i o n  i s   a p p l i e d   a d v a n t a g e o u s l y ,   b u t   n o t   e s -  

s e n t i a l l y ,   to  the   s h a f t s   of   l o n g   r i n g   s p i n n i n g   f r a m e s .  

To  be  more  e x a c t ,   the  i n v e n t i o n   h a s   the  p u r p o s e   of   p r e -  

. v e n t i n g   the   r e l a t i v e   m o v e m e n t s   of   two  or  more  s h a f t s   in  o n l y  

.one  d i r e c t i o n   o f   r o t a t i o n   when  s a i d   s h a f t s   a r e   n o t   b e i n g   r o -  

t a t e d .  

The  i n v e n t i o n   can   be  a p p l i e d   to  one  or  more  s h a f t s   w h i c h  

a r e   or  a r e   n o t   p a r a l l e l   to  e a c h   o t h e r .  

A c c o r d i n g   to  the  i n v e n t i o n   the  d e v i c e   can   be  f i t t e d   t o  

a t   l e a s t   one  end  of  a  s h a f t   l o c a t e d   o p p o s i t e   to  the  end  w h e r e  

t h e   i n p u t   o f   m o t i o n   t a k e s   p l a c e .  

M o r e o v e r ,   the   d e v i c e   o f   the  i n v e n t i o n   can   be  f i t t e d   t o .  

s h a f t s   w h i c h   a r e   d r i v e n   a t   t h e i r   end  or  w h i c h   a r e   d r i v e n   a t  

an  i n t e r m e d i a t e   p o s i t i o n  

The  i n v e n t i o n   can   be  a p p l i e d   in  p a r t i c u l a r ,   b u t   n o t   o n -  

l y ,   to  r i n g   s p i n n i n g   f r a m e s   and  can  be  a p p l i e d   w h e r e v e r   c o n -  

d i t i o n s   e x i s t   w h i c h   can   be  r e l a t e d   to  or  be  l i k e n e d   to  t h o s e  



o f   r i n g   s p i n n i n g   f r a m e s .  

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

f o r   d r a f t i n g   the  r o v i n g   c o n s i s t s   n o t   o n l y   o f   the  o r g a n s   a b l e  

to  e x e r t   p r e s s u r e   on  the  r o v i n g   b u t   a l s o   o f   two  or  more   s h a -  

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

and   w h i c h   in  t h i s   c a s e   h a v e   to  r o t a t e  a t   s p e e d s   d i f f e r e n t  

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

O w i n g   to  the  r e s i s t i n g   m o m e n t s   a c t i n g   on  the  s h a f t s   i t  

h a p p e n s   t h a t   d u r i n g   the  t r a n s i e n t   p e r i o d   o f   s t a r t - u p   o f   t h e  

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

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

.  t h e   n e a r e r   i t   i s   to  the  o p p o s i t e   end  z o n e .  

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

.  a b l e ,   a b o v e   a l l   in  e s p e c i a l l y   l o n g   m a c h i n e s .  

S i n c e   the   r e s i s t i n g   m o m e n t s   v a r y   f r o m   one  s h a f t   to  a n -  

o t h e r ,   i t   h a p p e n s   t h a t   the   r e l a t i v e   r o t a t i o n   ( t h a t   i s ,   t h e  

.  r o t a t i o n   l a g   due  to  the   t o r s i o n   o c c u r r i n g )   b e t w e e n   the  z o n e  

o f   i n p u t   o f   m o t i o n   and  the   end  z o n e   or  z o n e s   of   one  s h a f t  .  

.  i s   d i f f e r e n t   f r o m   t h a t   o f   a n o t h e r   s h a f t .   Owing  to  t h i s   f a c t ,  

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

m a c h i n e   s t o p s ) ,   the   s h a f t s ,   or  c y l i n d e r s   as  t h e y   a re   a l s o .  

c a l l e d ,   s t a y   s t i l l   in   the   z o n e   w h e r e   the  m o t i v e   moment   i s  

a p p l i e d   b u t   t e n d ,   a t   t h e i r   o t h e r   end  z o n e ,   to  r e c o v e r   t h e  

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

s i n c e   the   m a c h i n e   was  s t a r t e d   and  w h i c h   e x i s t s   a t   the  t i m e  .  

w h e n   the   m a c h i n e   i s   h a l t e d .  

.  S u c h   a n g l e s   o f   t o r s i o n   a r e   n o t   i n d u c e d   a c c o r d i n g   to  a .  

r a t i o   the   same  as  t h a t   e x i s t i n g   b e t w e e n   the  s p e e d s   o f   r o t a -  

t i o n   o f   t he   s h a f t s .  

T h u s ,   f a u l t y   d r a f t i n g   t a k e s   p l a c e   in  the  p h a s e   o f   r e -  

c o v e r y   o f   the   t o r s i o n ;   t h a t   i s   to  s a y ,   d u r i n g   the  p h a s e   o f .  

r e c o v e r y   o f   the   i n d u c e d   t o r s i o n   the  end   p a r t s   of   the  s h a f t s  

. o r   c y l i n d e r s   can  c a u s e   f a u l t y   d r a f t i n g   and  can   a l s o   l e a d   t o  



the  p o s s i b i l i t y   o f   c a u s i n g   the  b r e a k a g e   of   y a r n s   a t   once   o r  

when  the   m a c h i n e   i s   s t a r t e d   up  once   m o r e .   T h i s   s h o r t c o m i n g .  

l e a d s   to  a  c o n s i d e r a b l e   b u r d e n   of  work  f o r   the  m a c h i n e   o p e r -  

a t i v e s   and  an  e v i d e n t   l e s s e n i n g   of   o u t p u t ,   y i e l d   and  q u a l i t y  

of  the   y a r n .   So  as  to  k e e p   the  r a t i o   of   the  a n g l e s   of   r o t a t -  

ion   c o n s t a n t   e v e n   a t   the   end  s e c t i o n   of   t he   c y l i n d e r s ,   s o m e  

s o l u t i o n s   h a v e   b e e n   p u t   f o r w a r d ,   s u c h   as  t h o s e   shown  in  p a t -  

e n t s   DE-AS  26  4 I   4 3 4 .   DE-A,S  27  22  5 3 2 ,   DE-AS  28  17  1 6 2 ,   D E -  

OS  29  30  3 2 7   and   D E - P S   9 4 8 9 5 .  

In   t h o s e   p a t e n t s   a  s y s t e m   is  d e v e l o p e d   w h i c h   c o n n e c t s  

.  t h e   end  s e c t i o n s   o f   the   c y l i n d e r s   t h e m s e l v e s   w i t h   a  s y s t e m  

o f   r a t i o s   the   same   as  t h a t   w h i c h   t r a n s m i t s   the  t o r q u e s   i n  

t h e   z o n e s   o f   i n p u t   o f   m o t i o n   of   the  s h a f t s   or  c y l i n d e r s .  

F u r t h e r m o r e ,   i t   i s   e n v i s a g e d   in  t h o s e   i n v e n t i o n s   t h a t  

.  t h e   c o n n e c t i o n   b e t w e e n   the   c y l i n d e r s   i s   c o n t i n u o u s ,   t h a t   i s  

.  t o   s a y ,   i t   i s   a l w a y s   w o r k i n g   b o t h   when  t he   m a c h i n e   i s   o p e r -  

a t i n g   and  a l s o   when  the   m a c h i n e   i s   s t o p p e d ;   h o w e v e r ,   t h i s  

d o e s   n o t   t a k e   i n t o   a c c o u n t   the  f a c t   t h a t   s u c h   a  c o n n e c t i o n  

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

A c c o r d i n g   to  e x p e r i m e n t s   made  we  h a v e   e s t a b l i s h e d   t h a t  

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

r e l a t i v e   d i s t o r t i o n   in  the   d r a f t i n g   z o n e   t a k e s   p l a c e   d u r i n g  

t he   s t a r t - u p  a n d   s t o p p i n g   p h a s e s   o f   the   m a c h i n e .  

E x p e r i m e n t s   made  h a v e   shown  t h a t   i t   is   i m p o r t a n t   t o  

e l i m i n a t e   t he   t o r s i o n   r e l a t e d   to  the   s t a r t - u p   o f   the   m a c h i n e  

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

t o r s i o n   w h e n e v e r   the   s p i n n i n g   f r a m e   is   s t o p p e d   f o r   any  r e a -  

s o n   a t   a l l .  

A c c o r d i n g   to  the   i n v e n t i o n   t h i s   p u r p o s e   is   f u l f i l l e d  

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

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

.  The  i n v e n t i o n   c an   a l s o   be  a p p l i e d   w h e r e   t h e r e   a r e   o n e  

.or   more  s h a f t s .  



A d v a n t a g e s   o f   t h i s   i n v e n t i o n   a r e   the  e l i m i n a t i o n   of   u n -  

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

p e a r   w h e e l s   and  on  the   d e v i c e   i t s e l f   and  a l s o   the  s u p p r e s - .  

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

w o r k i n g   c y c l e   of   the   m a c h i n e .  

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

the  t o r s i o n   of   s h a f t s   in  l o n g   s p i n n i n g   f r a m e s ,   s a i d   p r o c e d -  

ure  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   the  f o l l o w i n g   p h a s e s : .  

-  s t a r t - u p   o f   the   m a c h i n e   w i t h   the  d e v i c e   c o n n e c t e d   u p ;  

-  the  d i s c o n n e c t i n g   of   the  d e v i c e   a f t e r   a  p r e - s e t   t ime  l o n g  

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

-  r e c o n n e c t i o n   of   t he   d e v i c e   f o r   a  l o n g   e n o u g h   t ime   b e f o r e .  

the  m a c h i n e   i s   s t o p p e d ;  

-  t h e   d e v i c e   i s   k e p t   c o n n e c t e d   up  d u r i n g   the  p e r i o d   w h i l e .  

the  s p i n n i n g   f r a m e   i s   s t o p p e d   so  as   to  e n s u r e   the  p r o p e r  

w o r k i n g   o f   s a i d   f r a m e   when  i t   i s   n e x t   s t a r t e d   up  a g a i n   a n d  

so  as  to  a v o i d   p h a s e   d i s p l a c e m e n t   o f   the  c y l i n d e r s .  

M o r e o v e r ,   the   i n v e n t i o n   i s   e m b o d i e d   in  a  d e v i c e   f o r .  

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

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

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

.  s p i n n i n g   f r a m e ,  

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

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

of  the  s p i n n i n g   f r a m e ,   a n d  

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

so  as  to  s u i t   the   s p e e d   of   s a i d   s h a f t .  

.  An  e m b o d i m e n t   o f   the   d e v i c e   of   t he   i n v e n t i o n   w i l l   b e  

. d e s c r i b e d   h e r e i n a f t e r ,   as   a  n o n - r e s t r i c t i v e   e x a m p l e ,   w i t h  

t h e   h e l p   o f   the   t a b l e s ,   w h e r e i n : -  

F i g . I   g i v e s   a  d i a g r a m   of   a  s p i n n i n g   f r a m e   f i t t e d   w i t h   t h e .  

d e v i c e   o f   the   i n v e n t i o n ;  



F i g . 2   s h o w s   d i a g r a m m a t i c a l l y   the  w o r k i n g   c y c l e   of   the  s p i n -  

n i n g   f r a m e   and  the  t r a n s i e n t   p e r i o d s   of  s t a r t - u p   a n d  

s t o p p i n g ;  

F i g . 3   s h o w s   the  s p e c i f i c   m a k e - u p   o f   the  c o n t r o l   m e a n s   o f .  

the   i n v e n t i o n .  

With  r e f e r e n c e   to  F i g . I   the  s p i n n i n g   f r a m e   c o m p r i s e s  

in  i t s   d r a f t i n g   u n i t   t h r e e   s h a f t s   n u m b e r e d   10  ( d r a f t i n g ) ,  

I I   ( a c c o m p a n y i n g )   and  12  ( f e e d i n g )   w h i c h   r o t a t e   a t   the   r e s -  

p e c t i v e   a n g u l a r   s p e e d s   V1 ,   V2  and  V3  t r a n s m i t t e d   to  s a i d  

s h a f t s   w i t h   a  c o n s t a n t   r a t i o   by  the  m o t o r   13,   w h i c h   i s   c o n -  

n e c t e d   h e r e   to  the  d r i v e   s h a f t   10  w i t h   b e l t s ,   g e a r   w h e e l s  

or  l i k e   c o n n e c t i n g   m e a n s .  

I n   p a r t i c u l a r ,   so  as  to  o b t a i n   d r a f t i n g   of  the  y a r n  

s a i d   r a t i o   h a s   to  c o r r e s p o n d   to  the  d i f f e r e n c e   V 1 >   V2  a n d  

is   e s t a b l i s h e d   by  the   r a t i o s   b e t w e e n   the  p a i r s   of   g e a r   w h e -  

e l s   1 1 3 - 1 1 0 ,   I I O - I 4 ,   1 4 - 1 1 1 ,   1 1 1 - 1 5   and  1 5 - 1 1 2 ,   s a i d   g e a r .  

. w h e e l s   14  and  15  b e i n g   i d l e r   g e a r   w h e e l s ,   w h e r e a s   the  g e a r .  

. w h e e l s   1 1 1 - 1 1 2   a r e   s o l i d l y   f i x e d   to  the   s h a f t s   I I   and  12  r e . -  

s p e c t i v e l y .  

As  i s   k n o w n ,   e a c h   of   s a i d   s h a f t s   1 0 ,   11  and  12  c o o p e r - .  

. a t e s   w i t h   i t s   r e l a t i v e   p r e s s u r e   r o l l e r   2 1 0 ,   211   and  212   r e - .  

s p e c t i v e l y .  

.  The  d e v i c e   20  o f   the  i n v e n t i o n   i s   f i t t e d   to  the  s p i n -  

. n i n g   f r a m e   a t   the   end  of   the  l a t t e r   o p p o s i t e   to  the  p o w e r e d .  

. end   t h e r e o f .  

S a i d   d e v i c e   w i l l   be  d e s c r i b e d   w i t h   r e f e r e n c e   to  t h e  

. s h a f t s   10  and  I I   s i n c e   the  s h a f t   I 2   can   p o s s i b l y   be  c o n n e c t -  

.ed  to  the   o t h e r   s h a f t s   by  means   o f   a n o t h e r   d e v i c e   a c c o r d i n g .  

. t o   the  i n v e n t i o n .  

The  d e v i c e   20  o f   the   i n v e n t i o n   c o m p r i s e s   t r a n s m i s s i o n .  

. m e a n s   16  r i g i d l y   f i x e d   to  a  s h a f t   o f   the  s p i n n i n g   f r a m e ,  i n .  

. t h i s   c a s e   to  the  d r i v e   s h a f t   10 ;   s a i d   t r a n s m i s s i o n   means   1 6 .  

. c o n s i s t   h e r e   o f   a  g e a r   w h e e l   1 1 6   k e y e d   o n t o   s a i d   s h a f t   1 0 .  



and  c o o p e r a t i n g   t h r o u g h   a  g e a r   w h e e l   3 I 6   w i t h   a n o t h e r   g e a r  .  

w h e e l   216   k e y e d   o n t o   an  i d l e r   s h a f t   3 1 1 ,   w h e r e b y   s a i d   s h a f t .  

3 1 1   is  e q u i p p e d   a t   i t s   end  w i t h   d r i v a b l e   c o u p l i n g   m e a n s   2 I  .  

w h i c h   c o n n e c t   s a i d   s h a f t   311   to  the   s h a f t   I I   a t   l e a s t   t e m p o -  

r a r i l y .   S a i d   c o u p l i n g   m e a n s   21  c o n s i s t   h e r e   of  a  s o l e n o i d .  

. c l u t c h   121   t h a t   is   a c t u a t e d   e l e c t r i c a l l y ,   b u t   c o u l d   a l s o   c o n -  

. s i s t   o f   s u i t a b l e   m e c h a n i c a l   c o u p l i n g   means   s u c h   as  c l u t c h e s ,  

. c l a w   c l u t c h e s ,   r a t c h e t   g e a r s   or  l i k e   means   w h i c h   can   be  a c t -  

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

l i k e .  

.  F u r t h e r m o r e ,   the   d e v i c e   o f   t he   i n v e n t i o n   c o m o r i s e s   c o n -  

. t r o l   m e a n s   22  a b l e   to  a c t u a t e   s a i d   c o u p l i n g   m e a n s   21  to  s u i t  

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

.means   22  b e i n g   c o n n e c t e d   to  t he   m o t o r   13  o f   t he   s p i n n i n g  

. f r a m e   in  t h i s   i n s t a n c e .  

.  The  s p e c i f i c   m a k e - u p   o f   t he   s a i d   c o n t r o l   m e a n s   22  i s  

. shown   d i a g r a m m a t i c a l l y   i n  F i g . 3 .  

.  The  c o n t r o l   m e a n s   22  f o r   s t a r t i n g   and  s t o p p i n g   the   m o t -  

.o r   13 ,   and  a l s o   the   c o u p l i n g   m e a n s   21  r e c e i v e   the   m a i n s   s u p -  

. p l y   or  l i n e   s u p p l y   c u r r e n t   8 I ,   w h i c h   f e e d s   the   m o t o r   13  a s  

w e l l ,   t h r o u g h   a  v o l t a g e   t r a n s f o r m e r   82  h a v i n g   s e v e r a l   o u t - .  

p u t s .  

M o r e o v e r ,   the  e l e c t r i c a l   p r o t e c t i o n   of   s a i d   m e a n s   2 2  .  

a n d   21  and   o f   the  m o t o r   13  i s   e n s u r e d   by  m a g n e t i c - t h e r m a l  

p r o t e c t i v e   m e a n s   8 3 - 1 8 3 - 2 8 3 - 3 8 3   o f   a  knomn  t y p e   l o c a t e d   i n  

s e r i e s   in  the   r e s p e c t i v e   s u p p l y   c i r c u i t s .  

F u r t h e r   t h e r m a l   p r o t e c t i v e   means   84  a r e   a l s o   p r e - a r r a n -  

g e d   in  t h e   s u p p l y   c o n n e c t i o n s   o f   s a i d   m o t o r   1 3 .  

To  a c t u a t e   s a i d   m o t o r   13  i t   is   e n o u g h   to  p r e s s   t he   k e y  

.25,  w h i c h   i s   of   a  n o r m a l l y   open   t y p e ,   so  t h a t   t he   c o i l   85  o f  

. t he   r e m o t e   c o n t r o l   s w i t c h   185  can   be  s u p p l i e d .  

S a i d   c o i l   85  m a k e s   the   c o n t a c t s   89  c l o s e   so  t h a t   t h e  

. m o t o r   13  is   s t a r t e d .  A t   the  same  t ime   s a i d   c o i l   85  m a k e s   t h e  



c o n t a c t   87  c l o s e ,   s a i d   c o n t a c t   87  p e r m i t t i n g   s a i d   c o i l   85  t o  

c h a r g e   i t s e l f ,   and  a l s o   m a k e s   the  c o n t a c t   88  c l o s e   so  as  t o  

c o n n e c t   the   c i r c u i t   90  to  the  d e r i v e d   s u p p l y   8 6 .  

In   t h i s   way  the  t i m e r   92  can  be  s u p p l i e d   t h r o u g h   t h e  

c o n t a c t   91 ,   w h i c h   is  of   a  n o r m a l l y   c l o s e d   t y p e .   B e i n g   f e d ,  

s a i d   t i m e r   92  c l o s e s   the   c o n t a c t   24  and  t h u s   e n a b l e s   the  c o i l  

93  to  be  f e d .  

In   i t s   t u r n   s a i d   c o i l   93  c l o s e s   the  s e l f - c h a r g e   c o n t a c t  

94  and  o p e n s   the  c o n t a c t   91  so  as  to  s t a r t   the  t i m i n g   c y c l e .  

f o r   the   o p e n i n g   of   s a i d   c o n t a c t   24  a f t e r   a  p r e - s e t   t i m e .  

F u r t h e r m o r e ,   the   c o i l   93  c l o s e s   the   c o n t a c t   97  of   t h e  

c i r c u i t   95  so  t h a t   t he   c o u p l i n g   means   21  a r e   f e d   w i t h   c u r r e n t  

c o n v e r t e d   i n t o   d i r e c t   c u r r e n t   by  the  b r i d g e   r e c t i f i e r   9 6 .  

The  s t o p p i n g   of   the   m o t o r   13  and  the  d i s e n g a g e m e n t   o f  .  

. the  c o u p l i n g   m e a n s   2 I   c an   t a k e   p l a c e   a t   the   t ime   T2  o w i n g   t o  

l a c k   o f   m a i n s   c u r r e n t   or   o w i n g   to  the  a c t i o n   of   the  r e l a t i v e  

p r o t e c t i v e   d e v i c e s ,   or   can   be  o b t a i n e d   by  p r e s s i n g   the  p u s h .  

. b u t t o n   23 ,   w h i c h   i s   o f   a  n o r m a l l y   c l o s e d   t y p e .  

In   f a c t ,   s a i d   p u s h   b u t t o n   23,   l i k e   the   t h e r m a l   p r o t e c t -  

.ive  c o n t a c t   98,  is   l o c a t e d   in  s e r i e s   w i t h   the   c o i l   85  and  i s  

t h e r e f o r e   a b l e   to  c u t   o f f i   the  s u p p l y   t h e r e t o   when  i t   i s   o p e n -  

e d .  

In   t h i s   way  the  c o n t a c t s   89  can  be  o p e n e d   so  as  to  s t o p  

.the  m o t o r   13  and  the  c o n t a c t   88  can  be  o p e n e d   so  as  to  c u t  .  

. o f f   the  s u p p l y   to  the  c o i l   9 3 .  

B e i n g   no  l o n g e r   f e d ,   s a i d   c o i l   93  p e r m i t s   the   c o n t a c t .  

9.1  to  c l o s e   and  a l s o   e n a b l e s   . the  s e l f - c h a r g e   c o n t a c t   94  a n d .  

.the  c o n t a c t   95  w h i c h   f e e d s   the  c o u p l i n g   m e a n s   21 ,   to  o p e n .  

a g a i n .  

The  f i n a l   s t o o p i n g   o f   the  s p i n n i n g   f r a m e   t a k e s   p l a c e   a t  

.the  t ime   T F .  

L e t   us  now  see   how  the   i n v e n t i o n   w o r k s .   When  the  s t a r t -  

er   b u t t o n   23  of   the  m a c h i n e   is   p u s h e d ,   the  m o t o r   13  of  t h e  



s p i n n i n g   f r c m e ,   t o g e t h e r   w i t h   the   c o u p l i n g   m e a n s   21  c o o p e r -  

a t i n g   w i t h   the  s h a f t   I I ,   i s   s t a r t e d .   A f t e r   a  g i v e n   t ime  T I .  

( F i g . 2 ) ,   w h i c h   can   be  r e g u l a t e d   w i t h   the  t i m e r   24,   the  c o u p -  

l i n g   m e a n s   21  a r e   d i s e n g a g e d .   When  the  m a c h i n e   s t o p s   o w i n g .  

to  the  b u t t o n  2 5   b e i n g   p u s h e d   or  o w i n g   to  l a c k   o f   m a i n s   c u r -  

r e n t   or  b e c a u s e   of   the   a c t i o n   o f   the   p r o t e c t i v e   means   i n c l u -  

ded   in  the  c i r c u i t ,   the  c o u p l i n g   m e a n s   21  a r e   e n g a g e d   a t   t h e  

t ime   T2  and  r e m a i n   so  e n g a g e d   u n t i l   the   m a c h i n e   h a s   b e e n  

s t a r t e d   up  once   a g a i n .  

I t   i s   c l e a r   t h a t   the  p r o c e d u r e   of   the   i n v e n t i o n   e l i m i n -  

a t e s   the  d e v e l o p m e n t   of   the  r e l a t i v e   t o r s i o n   in  the  s t a r t - .  

up  p h a s e   and  a l s o   the  r e c o v e r y   o f   any   r e l a t i v e   t o r s i o n   c r e -  

a t e d   b e t w e e n   the  s h a f t s   10  and  I I ,   as  s a i d   s h a f t s   10  and  1 1 .  

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

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

. p e r i o d   when  the  m a c h i n e   i s   h a l t e d .  

We  h a v e   d e s c r i b e d   h e r e   a  p r o c e d u r e   f o r   l o c k i n g   the  t o r -  

s t o n   of   the   s h a f t s   in  s p i n n i n g   f r a m e s ,   and  a l s o   a  p r e f e r e n t -  

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

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

. i n   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   f r o m   the  s c o p e   of   the  i n v e n t -  

. i v e   i d e a   of   t h i s   i n v e n t i o n .  



I .   P r o c e d u r e   f o r   l o c k i n g   the   t o r s i o n   of   s h a f t s   in  l o n g  

s p i n n i n g   f r a m e s ,   s a i d   p r o c e d u r e   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   the  f o l l o w i n g   p h a s e s :   . 

-  s t a r t - u p   of  t he   f r a m e   w i t h   the  d e v i c e   (20)   f o r   l o c k i n g  

t o r s i o n   c o n n e c t e d   u p ;  

t h e   d i s c o n n e c t i n g   of   s a i d   d e v i c e   (20 )   f o r   l o c k i n g   t o r s i o n  

a f t e r   a  p r e - s e t   l o n g   e n o u g h   t ime   ( T I ) ;  

-   r e - c o n n e c t i o n   o f   t he   d e v i c e   (20 )   f o r   l o c k i n g   t o r s i o n   f o r  

a  l o n g   e n o u g h   t i m e   (T2)   b e f o r e   the  s p i n n i n g   f r a m e   is   s t o p -  

.  p e d ;   . 

-   the   d e v i c e   (20 )   f o r   l o c k i n g   t o r s i o n   is   k e p t   c o n n e c t e d   u p  .  

-  w h i l e   the  s p i n n i n g   f r a m e   is   h a l t e d   so  as  to  e n s u r e   the   p r o -  

.  p e r   w o r k i n g   o f   s a i d   f r a m e   when  i t   is   n e x t   s t a r t e d   up  o n c e  

a g a i n   and  so  as  to  a v o i d   p h a s e   d i s p l a c e m e n t   of   t he   c y l i n -  

d e r s .  

.  2.  P r o c e d u r e   as  in  C l a i m   I ,   c h a r a c t e r i z e d   by  the  f a c t .  

.  t h a t   the  d i s c o n n e c t i n g   of   the  d e v i c e   ( 2 0 )   f o r   l o c k i n g   t o r -  

s i o n   t a k e s   p l a c e   a f t e r  a   t ime   ( T I )   l o n g   e n o u g h   to  c o v e r   t h e .  

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

3.  P r o c e d u r e   as   in  C l a i m s   I  &   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   the   r e - c o n n e c t i o n   of   the   d e v i c e   (20)   f o r   l o c k i n g .  

t o r s i o n   l a s t s   f o r   a  p e r i o d   (T2)   b e f o r e   the  s t o p p i n g   o f   t h e .  

m a c h i n e   (TF)  l o n g   e n o u g h   to  c o v e r   the  t r a n s i e n t   s t o p p i n g   p e r -  

i o d .  

4.  D e v i c e   ( 2 0 )   to  c a r r y   o u t   s a i d   p r o c e d u r e   and  the  l o c k -  

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

a c t e r i z e d   by  c o m p r i s i n g  i n   c o o p e r a t i o n   and  c o o r d i n a t i o n :  

. -   t r a n s m i s s i o n   m e a n s   ( I 6 )   c o n n e c t e d   r i q i d l g   to  a  s h a f t   ( 1 0 ) .  

o f   the  s p i n n i n g   f r a m e ,   . 

. -   d r i v a b l e   c o u p l i n g   m e a n s   ( 2 I )   c o n n e c t e d   to  s a i d   t r a n s m i s s -  

ion  means   ( I 6 )   and  c o o p e r a t i n g   t e m p o r a r i l y   w i t h   a t   l e a s t  .  

one  o t h e r   s h a f t   ( I I )   of   the   s p i n n i n g   f r a m e ,   a n d  



-  c o n t r o l   m e a n s   ( 2 2 )   a b l e   to  a c t u a t e   s a i d   d r i v a b l e   c o u p l i n g .  

means   ( 2 1 )   so   as   t o   s u i t   t he   s p e e d   o f   s a i d   s h a f t   ( 1 0 ) .  

5.  D e v i c e   ( 2 0 )   f o r   l o c k i n g   t o r s i o n   as  in  C l a i m   4,  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   s a i d   s h a f t   ( 1 0 )   i s   t he   p o w e r e d  

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

6.  D e v i c e   - ( 2 0 )   f o r   l o c k i n g   t o r s i o n   as  in  C l a i m s   4  &  5 , .  

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   s a i d   d r i v a b l e   c o u p l i n g   m e a n s .  

( 2 I )   c o n s i s t   o f   an  e l e c t r i c a l l y   o p e r a t e d   s o l e n o i d   c l u i c h  

( 1 2 1 ) .  

7.  D e v i c e   ( 2 0 )   f o r   l o c k i n g   t o r s i o n   as   in  C l a i m s   4  &  5 , .  

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   s a i d   d r i v a b l e   c o u p l i n g   m e a n s .  

( 2 1 )   c o n s i s t   o f   c l a w   c l u t c h e s   o p e r a t e d   by  e l e c t r o m e c h a n i c a l -  

or  e l e c t r o m a g n e t i c   m e a n s .  

8.  D e v i c e   ( 2 0 )   f o r   l o c k i n g   t o r s i o n   as  in   C l a i m s   4  &  5 , .  

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   s a i d  d r i v a b l e   c o u p l i n g   m e a n s .  

( 2 1 )   c o n s i s t   o f   r a t c h e t   g e a r s   o p e r a t e d   by  e l e c t r o m e c h a n i c a l .  

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

9.  D e v i c e   ( 2 0 )   f o r   l o c k i n g   t o r s i o n   as   in   C l a i m   4  a n d .  

i n   one  or  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   b y  

. t h e   f a c t   t h a t   s a i d   c o n t r o l   m e a n s   ( 2 0 )   a r e   c o n n e c t e d   to  t h e  .  

. m o t o r   m e a n s   ( 1 3 )   w h i c h   d r i v e   t h e   p o w e r e d   s h a f t   ( 1 0 )   o f   t h e .  

s p i n n i n g   f r a m e .  

.  10 .   P r o c e d u r e   f o r   l o c k i n g   t h e   t o r s i o n   o f   s h a f t s   in   s p i n -  

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

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

1 1 .   D e v i c e   ( 2 0 )   f o r   l o c k i n g   t he   t o r s i o n   of   s h a f t s   in   l o n g  

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

c l a i m e d   a n d   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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