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(54)  Method  and  device  for  cleaning  rotors  in  spinning  machines  of  the  open-end  type. 

Any  dirty  rotor  (1)  which  is  a part  of  an  open-end  spinning 
machine  in  a first  phase  is  automatically  localized,  withdrawn 
and  replaced  with  a  clean  rotor (1 a) taken from  a  storage  point 
for  clean  rotors,  the  purpose  being  to  reduce  to  a  minimum 
the  time  needed  for  the  re-starting  of  spinning  on  the  unit in 
question,  while  at the  same  time  another  phase  is  carried  out 
in  which  the  rotor  or  rotors  withdrawn  and  replaced  are 
thoroughly  cleaned  and,  after  being  cleaned,  are  stored. 





:  I t   is  known   t h a t   w i t h   s p i n n i n g   m a c h i n e s   of   the  o p e n - e n d  

t y p e ,   w h e n e v e r   the  y a r n   b r e a k s ,   a l l   the  i m p u r i t i e s   and   f i b r e s  

p r e s e n t   in  the   r o t o r   have   to  be  r e m o v e d   b e f o r e   c a r r y i n g   o u t  

" r e - a t t a c h m e n t "   o f   the   b r o k e n   y a r n .  

By  " r e - a t t a c h m e n t "   we  mean  the   s e v e r a l   o p e r a t i o n s ,   w h i c h  

m a y   be  c a r r i e d   o u t   by  h a n d   or  a u t o m a t i c a l l y ,   n e c e s s a r y   f o r  

t h e   s p i n n i n g   p r o c e s s   to  be  r e - s t a r t e d .   B r i e f l y ,   the  o p e r a t -  

i o n s   to  be  c a r r i e d   o u t   a r e   the   f o l l o w i n g :   r e c o v e r y   o f   t h e  

. y a r n   on  the  b o b b i n   o n t o   w h i c h   i t   i s   b e i n g   wound :   i n t r o d u c t -  

i o n   of  the  y a r n   i n t o   the  s p i n n i n g   c h a m b e r :   a c t i v a t i o n   of   t h e  

f e e d   of   the   f i b r e s :   r a p i d   e x t r a c t i o n   of  the  y a r n   w h i c h   h a s  

b y   now  been   c o n n e c t e d .  

I t   may  a l s o   be  n e c e s s a r y   to  c a u s e   a  p r e v e n t i v e   b r e a k   i n  

t h e   y a r n   so  as   to  c l e a n   the  . r o t o r   when  i t   is  w i s h e d   t h a t   t h e  

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

l i m i t s   l a i d   d o w n .   In   f a c t   i t   is   known  t h a t ,   as  t ime  g o e s   b y ;  



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

c r e a s e s   and  c a u s e s   a  more   and  more  n o t i c e a b l e   d e c l i n e   in  t h e  

q u a l i t y   of   t he   y a r n   p r o d u c e d .  

In   the   p r e s e n t   s t a t e   o f   the   a r t   the   r e s i d u a l   i m p u r i t i e s  

a n d   f i b r e s   a r e   r e m o v e d   by  m e a n s   of   v a r i o u s   m a n u a l   or   a u t o m a t -  

i c   s y s t e m s .   When  t he   r o t o r   is   c l e a n e d   by  h a n d ,   the   o p e r a t o r -  

.in  c h a r g e   o p e n s   the   s p i n n i n g   u n i t   and  t h e r e b y   c a u s e s   the   r o t o r  

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

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

I f   an  a u t o m a t i c   d e v i c e   i s   e n v i s a g e d   f o r   the   c l e a n i n g   o f  

t h e   r o t o r s ,   the   o p e r a t i o n   i s   c a r r i e d   o u t   in  t h i s   c a s e   w i t h  

m e a n s   p r e - a r r a n g e d   e i t h e r   in  e a c h   u n i t   or  on  a  m o v a b l e   t r o l l e y  

w h i c h   can   w o r k   a l o n g   the   w h o l e   m a c h i n e .   The  m e a n s   known   s o  

f a r   a r e   b r u s h e s ,   s p a t u l a s ,   a i r   b l o w e r s ,   j e t s   of   l i q u i d   a n d  

s u c t i o n   e l e m e n t s ,   and   s a i d   m e a n s  c a n   be  u s e d   i n d i v i d u a l l y   o r  

j o i n t l y .  

.  B a s i c a l l y ,   w i t h   t he   p r e s e n t   known  s t a t e   of   the   a r t ,  t h e  

c l e a n i n g   i s   d o n e   w i t h   m e a n s   w h i c h   d e p e n d   on  the  s y s t e m   e m -  

p l o y e d ,   w i t h   the   u n i t   o p e n   or  c l o s e d ,   b u t   in  a l l   c a s e s   w i t h -  

o u t   the   r o t o r   b e i n g   r e m o v e d .  

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

c o m i n g s ,   a m o n g s t   w h i c h   i s   the   l o n g   t ime   n e e d e d   to  r e - s t a r t  

p r o d u c t i o n   o f   the   s p i n n i n g   u n i t   when  the   y a r n   b r e a k s ,   f o r   i t  

i s   h a r d   ( e s p e c i a l l y   w i t h   waxy  or  v e r y   " d i r t y "   m a t e r i a l s )   t o  

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

b e e n   d e p o s i t e d   in  and   a r e   a d h e r i n g   to  the   i n s i d e   o f   the   r o t a r ;  

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

and   the   r o t o r   h a s   to  be  d i s a s s e m b l e d   and  c l e a n e d   t h o r o u g h l y .  

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

o r e d u c e   as  much  as  p o s s i b l e   a l l   the   d r a w b a c k s   a r i s i n g   f r o m  

t h e   known  c l e a n i n g   s y s t e m s .  

.  In   a c c o r d a n c e   w i t h   s a i d   p u r p o s e   the   i n v e n t i o n   h a s   as  i t s  

o b j e c t s   a  m e t h o d   and   the   r e l a t i v e   d e v i c e   to  c a r r y   o u t   t h a t  



m e t h o d ;   a c c o r d i n g   to  s a i d   m e t h o d ,   o n l y   a  d i r t y   r o t o r   or  a  

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

i c a l l y   by  a  c l e a n   r o t o r ,   and  t h e r e a f t e r   the   d i r t y   r o t o r   i s  .  

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

The  r e p l a c i n g   o p e r a t i o n  i s   p a r t i c u l a r l y   e a s y   in  s p i n n i n g  

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

. s u c h   as  i s   the   c a s e ,   f o r   i n s t a n c e ,   in  u n i t s   e q u i p p e d   w i t h  

. t h e   s o - c a l l e d   " i n d i r e c t   s u p p o r t " .  

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

. t r o l l e y   to  c a r r y   o u t   the   a f o r e s a i d   m e t h o d ,   w h e r e b y   s a i d   d e - .  

v i c e   is   c h a r a c t e r i z e d   by  i n c l u d i n g   m e a n s   s u i t a b l e   f o r   k e e p - -  

i n g   in  a  c o n t i n u o u s   t r a v e r s i n g   m o v e m e n t   a l o n g   the  w o r k i n g  

f a c e   or  f a c e s   of   one  or  more  m a c h i n e s   a  t r o l l e y   and  some  m e a n s  

f i t t e d   to  h a l t   the   m o v e m e n t   t h e r e o f   in  f r o n t   of   the  u n i t  

w h e r e   the  y a r n   i s   b r o k e n   or  in  f r o n t   o f  a   u n i t   w h i c h   i t   i s  

. w i s h e d   to  c l e a n ;   f u r t h e r m o r e ,   s a i d   t r o l l e y   i s   c h a r a c t e r i z e d  

.by  the  f a c t   t h a t   i t   i s   p r o v i d e d   w i t h   g r a s p i n g   means   a b l e   t o  

-  t a k e   and  r e m o v e   the   r o t o r   f r o m   the  m a c h i n e ,   f o l l o w i n g   on  t h e  

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

r o t o r   to  a  c l e a n i n g   g r o u p   and  to  r e p l a c e   i t   q u i c k l y   w i t h   a  

c l e a n   r o t o r ,   w h i l s t   the   c l e a n i n g   g r o u p   t a k e s   s t e p s   to  c l e a n  

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

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

t r o l l e y   c a r r i e s   o u t   s a i d   o p e r a t i o n s   in  the  t ime  r e q u i r e d   f o r  

them  b u t   n o t   l i m i t e d   by  the   p r o d u c t i o n   r e q u i r e m e n t s .  

A n o t h e r   f e a t u r e   of   the   d e v i c e   w h i c h   c a r r i e s   ou t   t h e  

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

f o r m i n g   a  p a r t   of   t he   d e v i c e ,   b e s i d e s   b e i n g   e q u i p p e d   w i t h  

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

s t o r e   t e m p o r a r i l y   one  or  more  r o t o r s ,   a f t e r   the  l a t t e r   h a v e  

b e e n   r e m o v e d   and  c l e a n e d ,   so  as  to  make  the  r e p l a c e m e n t   o f  

d i r t y   r o t o r s   a  q u i c k e r   o p e r a t i o n .  

.  The  more  e v i d e n t   c h a r a c t e r i s t i c s   o f   the   i n v e n t i o n   a r e  



. d e s c r i b e d   h e r e i n a f t e r   w i t h   r e f e r e n c e   t o   the   a t t a c h e d   d r a w i n g s ,  

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

-  F i g . I   i s   a  d i a g r a m m a t i c   v i e w   of   a  d e v i c e   w i t h   a  t r o l l e y  

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

- o p e n - e n d   s p i n n i n g   m a c h i n e ;  

-  F i g s .   2  &  3  g i v e   a  d i a g r a m m a t i c   r e p r e s e n t a t i o n   of   t w o  

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

. l i n k e d   to  the   t r o l l e y ;  

-  F i g . 4   is   a  s i d e   v i e w   of   a  r o t a t i n g   t u r r e t   m e a n s   p r o v i d e d  

. w i t h   m e a n s   f o r   g r a s p i n g   a  r o t o r   o f   an  o p e n - e n d   u n i t ;  

.  -  F i g . 5   i s   a  f r o n t   v i e w   o f   t he   t u r r e t   m e a n s   of   F i g .  4 ;  

.  -  F i g s . 6   to  9  show  in  a  d i a g r a m m a t i c   m a n n e r   the   m a i n   p h a s e s  

o f   the  w o r k i n g   c y c l e   by  the   a c t i v a t i o n  o f   w h i c h   the   t u r r e t  

.means   shown   in  F i g s . 4  &   5  r e p l a c e s   a  d i r t y   r o t o r   w i t h   a  c l e a n  

r o t o r   in  an  o p e n - e n d   s p i n n i n g   u n i t ;  

.  -  F i g . I O   g i v e s   a  p e r s p e c t i v e   o f   a  d e t a i l   l i n k e d   to  t h e  

. c l e a n i n g   t r o l l e y   f i t t e d   on  an  o p e n - e n d   s p i n n i n g   m a c h i n e ;  

.  -  F i g s . I I ,   I 2  &   I 3   show  in  a  d i a g r a m m a t i c   m a n n e r   the  m a i n  

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

r e p r e s e n t e d   in  F i g . I O ,   f o l l o w i n g   on  w h i c h   a  d i r t y   r o t o r   r e - -  

m o v e d   on  the   t u r r e t   m e a n s   is   r e p l a c e d   w i t h   a  c l e a n   r o t o r ;  

-  F i g . I 4   i s   a  p e r s p e c t i v e   and   d i a g r a m m a t i c   v i e w   of   o n e  

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

-  F i g . I 5   g i v e s   a  d i a g r a m m a t i c   r e p r e s e n t a t i o n   o f   a n o t h e r  

known   k i n d   o f   g a s - t y p e  s u p p o r t ;  

-  F i g . 1 6   g i v e s   a  d i a g r a m m a t i c   r e p r e s e n t a t i o n   of   a  k n o w n  

t y p e   of   a c t i v e   m a g n e t i c   s u p p o r t ;  

-  F i g . 1 7   i s   a  d i a g r a m m a t i c   p e r s p e c t i v e   of   a  n o n - r e s t r i c t -  

i v e   e x a m p l e   o f   the   m e a n s   t h a t   p e r m i t   a  r o t o r   to  be  w i t h d r a w n  

j o i n t l y   w i t h   the   c o r r e s o n d i n g   s u p p o r t ;  

.  -  F i g . 1 8   s h o w s   d i a g r a m m a t i c a l l y   a  p l a n   v i ew  on  a  s m a l l  

s c a l e   of   the   p o s i t i o n s   w h i c h   c an   be  t a k e n   up  by  the  c l e a n i n g  

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



We  m u s t   b e g i n   by  s a y i n g   t h a t   F i g . 1 4   s h o w s   d i a g r a m m a t i c -  

a l l y   a  known   i n d i r e c t   s u p p o r t ,   w h e r e i n   I :   i n d i c a t e s   the  s p i n -  

n i n g   r o t o r   s o l i d l y   f i x e d   to  the   s h a f t   2  s e t   in  r o t a t i o n   a n d  

k e p t   in  p o s i t i o n   by  the  w h e e l s  3  &   3a  and  b e l t   4,  w h i l s t   t h e  

w h e e l   5,  w h i c h   a c t s   as  a  t h r u s t   b e a r i n g ,   d e t e r m i n e s   the  a x i a l  

p o s i t i o n   of   the   s h a f t  2   and  r o t o r   I ;   F i g . 1 5   g i v e s   a  d i a g r a m  

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

.of  a  c u s h i o n   o f   g a s   i n t r o d u c e d   i n t o   the   c h a m b e r s   6  &  6a  w h i c h  

s u p p o r t   the   s h a f t   2  s o l i d l y   f i x e d   to  the  r o t o r   I ;   l i k e w i s e  

F i g . 1 6  i s   a  d i a g r a m   of   a  known  i n d i r e c t   s u p p o r t   w o r k i n g   b y  

m e a n s   o f   an  a c t i v e   m a g n e t i c   f i e l d   g e n e r a t e d   by  the  s t a t o r s  

.7 &  7 a .  

In   a l l   the   e x a m p l e s   shown  in  F i g s . 1 4 ,   15  &  16  and  i n  

o t h e r   known   c a s e s   w h i c h   we  h a v e   n o t   s h o w n ,   p r o v i d e d   t h a t   t h e  

r o t o r  I   can   be  w i t h d r a w n   f r o m   i t s   i n d i r e c t   s u p p o r t   t o g e t h e r  

w i t h   the   s h a f t   2,  i t   can   be  s u b j e c t e d   to  the  m e t h o d   and  t h e  

c l e a n i n g   d e v i c e   w h i c h   a r e   our   s u b j e c t .  

With   r e f e r e n c e   to  F i g . I ,   I I   i s   an  o p e n - e n d   s p i n n i n g   m a c h -  

-ine  p r o v i d e d   w i t h   s p o o l s   12 ,   o f   w h i c h   e a c h   is   i n s t a l l e d   on  a  

s w i n g i n g   arm  13 .   F r o m  t h e   c o n t a i n e r   C  the   s l i v e r  D  i s   f e d   to .  

t h e   c o r r e s p o n d i n g   s p i n n i n g   u n i t   c o n s i s t i n g   o f   the  r o t o r  I  

m o u n t e d   on  i t s   i n d i r e c t   s u p p o r t   and  of   the  s p i n n i n g   c h a m b e r  .  

g r o u p   and  o r g a n s   to  open   the  f i b r e s ,   the   w h o l e   b e i n g   p r o t e c t -  

ed  by  the   c o v e r   14  r e p r e s e n t e d   w i t h   c o n t i n u o u s   l i n e s   in  i t s  

open   p o s i t i o n   and  w i t h  l i n e s   o f   d a s h e s   in  the  p o s i t i o n  i t  

t a k e s   up  when  the  r o t o r   i s   a c t i v e .  

The  s p i n n i n g   m a c h i n e   I I   is   p r o v i d e d ,   f o r   i n s t a n c e ,   w i t h  

i m m o v a b l e   l e n g t h w i s e   r a i l s   1 5  &   16  e n g a g e d   w i t h   s l i d i n g   m e a n s  

1 7  &   18  s o l i d l y   f i x e d   to  the  t r o l l e y   19 ,   w h i c h   t h u s   r u n s  

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

a l o n g   a  p l u r a l i t y   o f   s p i n n i n g   s t a t i o n s   I  to  14  a l i g n e d   a l o n g .  

s a i d   s p i n n i n g   m a c h i n e  

.  The  t r o l l e y   19  i s   d r i v e n   a l o n g   the  r a i l s   15  &  16  by  m o t -  



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

- a b l e   s e n s o r s   l i n k e d   to  a  p r o g r a m m e r   m e a n s   and   c o m p r i s e s   a  - 

t w o - w a y   h y d r a u l i c   or  p n e u m a t i c   c y l i n d e r   21  m o u n t e d   i m m o v a b l y  

o n   the   t r o l l e y   19 ,   w h e r e b y   the   p i s t o n   r o d   22  of   the   c y l i n d e r  

h a s   i t s   end   20  s o l i d l y   f i x e d   to  a  s m a l l   t r o l l e y   23  e q u i p p e d -  

w i t h   t u r r e t   m e a n s   24  t h a t   c a n   t u r n   a r o u n d   the   a x i s   of   i t s  

s l o p i n g   s h a f t   25 ;   s a i d   t u r r e t   m e a n s   24 ,   w h i c h   in  the   i n s t a n c e  

s h o w n   h a s   a  q u a d r a n g u l a r   p l a n   and  t r a p e z o i d a l   c r o s s w i s e   s e c t -  

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

. t r u n c a t e d   c o n e ,   b e a r s   on  e a c h   o f   i t s   s l o p e d   s i d e   f a c e s   2 4 a  

( F t g s . 4  &   5)  a  g r a s p i n g   o r g a n   26 ,   s u c h   as  an  e x p a n s i o n - t y p e  

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

r o t o r   I  f r o m   any   s p i n n i n g   s t a t i o n   f o r m i n g   p a r t   o f   a  s p i n n i n g  

. m a c h i n e   I I .  

E a c h   t r o l l e y   19  i s   a l s o   e q u i p p e d   w i t h   a  t w o - w a y   c y l i n d e r  

2 8   h a v i n g   a  v e r t i c a l   a x i s   and   a  p i s t o n ,   o f   w h i c h   the  r o d   2 9  

i s   m o u n t e d   so  as  to  be  a b l e   to  r e v o l v e   and   r u n   w i t h i n   a  s l e e v e  

30   and  i s   s o l i d l y   f i x e d   to  a  h o r i z o n t a l   arm  3 I   p r o v i d e d   w i t h  

g r a s p i n g   o r g a n s   32  s i t u a t e d   s y m m e t r i c a l l y   o p p o s i t e   to  e a c h  

o t h e r   in  r e s p e c t   o f   the   a x i s   o f   s a i d   c y l i n d e r   28  and  a t   s u c h  

a  d i s t a n c e   f r o m   e a c h   o t h e r   t h a t   in  the   p o s i t i o n   shown  in  F i g s .  

1  &  3   one  o f   the   o r g a n s   32  i s   v e r t i c a l l y   a l i g n e d   w i t h   t h e  

g r a s p i n g   o r g a n   26  b o r n e   on  the   u p w a r d s - f a c i n g   s i d e   24a   o f  

-the  t u r r e t   m e a n s   24  when  t he   s m a l l   t r o l l e y   23  i s   in  i t s   p o s i t -  

. ion  f u r t h e s t   away  f r o m  t h e   s p i n n i n g   s t a t i o n ,   w h e r e a s   the  o t h e r  

o p p o s e d   o r g a n   32  i s   v e r t i c a l l y   a l i g n e d   w i t h   the  c a v i t y   of  a  

w a s h i n g   v e s s e l   33  l o c a t e d   a t   a  h e i g h t   c o n v e n i e n t   f o r   the  p u r -  

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

.  The  s m a l l   s h a f t   25  o f   t he   t u r r e t   m e a n s   24  r e c e i v e s   f r o m  

t h e   s m a l l   t r o l l e y   23  r o t a t i o n a l   i m p u l s e s   f o r   a r c s   of   9 0  ;  t h e  

s m a l l   s h a f t s   30  s o l i d l y   f i x e d   to  the   arm  32 ,   b e s i d e s   c a r r y i n g  

o u t   an  a l t e r n a t i n g   m o v e m e n t   in  a  v e r t i c a l   d i r e c t i o n ,   r e c e i v e s  

i m p u l s e s   o f   r o t a t i o n a l   m o v e m e n t   in  one  s i n g l e   d i r e c t i o n   c o v e r -  



i n g   a r c s   of   1 8 0 ;   a l l   the   m o v e m e n t s   a r e   a u t o m a t i c   and  t a k e  

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

The  w o r k i n g   of   the  d e v i c e   d e s c r i b e d   so  f a r   is   as  f o l l o w s :  

t h e   t r o l l e y   19  m o v e s   a l o n g   the  r a i l s   15  &  16  ( F i g . I )   and  i s .  

a b l e   to  r e a c h   and  s t o p   in  f r o n t   of   any  of   the  s p i n n i n g   s t a t -  

t o n s   I  t o l 4   of   the   s p i n n i n g   m a c h i n e   I I ;   h a v i n g   r e a c h e d   t h e  

u n i t   whe re   i t   i s   d e s i r e d   or  is   n e c e s s a r y   to  r e p l a c e   the  r o t o r  

b e c a u s e   the  l a t t e r   is   d i r t y ,   i t   h a l t s ;   t h e r e a f t e r ,   by  m e a n s .  

o f   d e v i c e s   n o t   shown  h e r e ,   i t   o p e n s   the  c o v e r   14  a u t o m a t i c -  

a l l y   and  b r i n g s   i t   f r o m   the   p o s i t i o n   shown  w i t h   l i n e s   o f  

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

s t o p   the  r o t o r   I  and  t o  r a i s e   the.  t a n g e n t i a l .   b e l t   4.  T h e r e -  

. a f t e r   the  c y l i n d e r   2 I   b r i n g s   b a c k   i t s   own  p i s t o n   and  t a k e s  

. t h e   rod   22  f r o m   the  p o s i t i o n   of   F i g . I   to  t h a t   of  F i g . 2   t o -  

. g e t h e r   w i t h   the   s m a l l   t r o l l e y   2 3 .  a n d   t u r r e t   means   24 ;   t h e  

l a t t e r   has   a  g r a s p i n g   o r g a n   26  w h i c h   is  f r e e   and  has   i t s   o w n  

h o r i z o n t a l   a x i s   in  a  p o s i t i o n   c o a x i a l   w i t h   the  s m a l l   s h a f t  2  

.of   the  r o t o r   I  w h i c h   h a s   to  be  c l e a n e d ,   w h i l s t   a t   l e a s t   o n e  

.of   i t s   o t h e r   g r a s p i n g  o r g a n s   26  b e a r s   a  c l e a n   r o t o r   I a  -   2 a  

. ( F i g s . 6   to  9  i n c l u s i v e ) .  

At  the  momen t   when  the  s m a l l   t r o l l e y   23  and  t u r r e t   m e a n s  

24  move  f o r w a r d s ,   the   l a t t e r   i s   in  i t s   p o s i t i o n   of  F i g . 6   i n  

r e l a t i o n   to  the  u n i t   c o n c e r n e d   and  i n d i c a t e d   w i t h   33  in  F i g s .  

.6  to  9  i n c l u s i v e .  

The  f r e e   g r a s p i n g  o r g a n   26  i s   a l i g n e d   w i t h   the   r o t o r  

1  -  2   and  moves   f o r w a r d   w i t h   the   s m a l l   t r o l l e y   23  u n t i l   i t  

s e t z e s   the  r o t o r ;   in  p r o g r a m m e d   s e q u e n c e   t h e r e a f t e r   the   c y l  

. i n d e r   21  a r r a n g e s   to  b r i n g   b a c k   the  w h o l e   g r o u p   c o m p r i s i n g  

. the   s m a l l   t r o l l e y   23  t o g e t h e r   w i t h   the  t u r r e t   means   24  t o  

.the  s t a r t i n g   p o s i t i o n   as  shown  in  F i g . 3 .   In  t h i s   l a t t e r   p o s i t -  

. ion  the  r o t o r   I  -   2  is   w h o l l y   w i t h d r a w n   f r o m   the  c o r r e s p o n d -  

i n g   s p i n n i n g   u n i t .   T h e r e a f t e r   the   t u r r e t   means   24  r o t a t e s   i n  

an  a n t i - c l o c k w i s e   d i r e c t i o n ,   as  r e g a r d s   F i g . 3   and  F i g s . 6   t o  9  



i n c l u s i v e ,   t h r o u g h   an  a r c   of  9 0   and  t h e r e b y   b r i n g s   the   c l e a n  

r o t o r   I a  -   2 a ,   w i t h   w h i c h   i t   was  p r o v i d e d ,   to  the  p o s i t i o n  

of   the  d i r t y   r o t o r   I  -   2.  T h e r e a f t e r   the   c y l i n d e r   21  b r i n g s .  

the  s m a l l   t r o l l e y   2 3 ,   t u r r e t   means   24  and  r o t o r   I a  -   2a  b a c k  

a g a i n   to  the   p o s i t i o n   of   F i g . 2   or  e l s e   to  a  p o s i t i o n   a d v a n c e d  

t o w a r d s   the   u n i t   p r e v i o u s l y   d e p r i v e d   of  the  r o t o r   I  -   2.  T h e  

c l e a n   r o t o r   i s   t h u s   p o s i t i o n e d   on  the   s u p p o r t   3,  3a,   4  and  5 ,  

and  the  s m a l l   t r o l l e y   23  r e t u r n s   to  i t s   i n i t i a l   b a c k w a r d   p o -  

s i t i o n ,   w h i l e   the  c o v e r   14  is  c l o s e d .   The  t r o l l e y   19  i s   t h u s  

f r e e   to  r e s t a r t   i t s   t r a v e r s i n g   m o v e m e n t   a l o n g   the  f r o n t   o f  

the  s p i n n i n g   m a c h i n e   I I .   When  the  s m a l l   t r o l l e y   23  h a s   t a k e n  

up  a g a i n   i t s   b a c k w a r d   p o s i t i o n   in  r e l a t i o n   to  the  f r o n t   o f  
the   s p i n n i n g   m a c h i n e   I I   ( F i g s . I  &   3 ) ,   t he   t u r r e t   means   2 4  

c o m p l e t e s   a  f u r t h e r   a n g u l a r   m o v e m e n t   of   90 '   in  an  a n t i - c l o c k -  

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

I - 2   i n t o   v e r t i c a l   a l i g n m e n t   w i t h   one  o f   the   s e i z i n g   o r g a n s ,  

32  s o l i d l y   f i x e d   to  the   arm  31,   w h i c h   i s   a s s o c i a t e d   w i t h   t h e  

rod   29  of   the   c y l i n d e r   28 ;   the  s e c o n d   s e i z i n g   o r g a n   32  o f  

s a i d   arm  3I   is   v e r t i c a l l y   a l i g n e d   w i t h   the   b a t h   or  c l e a n i n g -  

u n i t   33 .   At  t h a t   m o m e n t   the  c y l i n d e r   28  i s   a c t i v a t e d   a n d  

t h r u s t s   the   r o d   29  and  arm  3I   d o w n w a r d s   u n t i l   t h e y   b r i n g   t h e  

s e i z i n g   o r g a n   32 ,   w h i c h   is  a l i g n e d   w i t h   the   s m a l l   s h a f t   2  

.o f   the   r o t o r   1 - 2 ,   i n t o   c o n t a c t   w i t h   the  end  t h e r e o f ;   s a i d  

s e i z i n g   o r g a n   g r i p s   t he   end  of   s a i d   s m a l l   s h a f t   2,  w h i l s t  

. t h e r e a f t e r   the   s e i z i n g   o r p a n   26  of   t he   t u r r e t   means   2 4 ,  w h i c h  

.was   g r i p p i n g   the  r o t o r  I ,   f r e e s   the   l a t t e r .  

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

. a b l e   g r o u p   c o m p r i s i n g   the   c y l i n d e r   28 ,   arm  3I   and  s e i z i n g  

. o r g a n s   32  a r e   shown   in  F i g s . I I ,   1 2  &   13 .   As  can  be  s e e n   i n  

F i g . I I ,   i t   is   p r e f e r a  l e   t h a t   the  s e i z i n g   o r g a n   32  a l i g n e d  

v e r t i c a l l y   w i t h   the   c l e a n i n g   b a t h   33  s h o u l d   a l w a y s   c a r r y   a  

r o t o r   l a  -   2a  w h i c h   h a s   a l r e a d y   b e e n   c l e a n e d ,   the   o b j e c t  

b e i n g   to  c a r r y   o u t   a  q u i c k   r e p l a c e m e n t   o f   the  d i r t y   r o t o r  



1  -  2   a l r e a d y   r e m o v e d ,   w h i c h ,   as  is   shown  in  F i g . I 2 ,   is  w i t h -  

d r a w n   by  the   arm  3I   and  r e p l a c e d   ( F i g . 1 3 )   a t   once   by  a  r o t -  

a t i o n   o f   1 8 0 '   and  a  s u c c e s s i v e   l o w e r i n g   of  the   arm  i t s e l f .  

By  an  o p e r a t i o n   of  t h i s   k i n d   the  t w o f o l d   p u r p o s e   i s   f u l f i l l e d  

.o f   s u p p l y i n g   the  t u r r e t   m e a n s   24  a g a i n   a t   once   w i t h   a  c l e a n  

r o t o r   and   of   s u b j e c t i n g   the  d i r t y   r o t o r   a t   the  same  t ime   t o  

. c l e a n i n g   o p e r a t i o n s   in  the  c l e a n i n g   b a t h   33.   C l e a r l y ,   t h e  

. c y l i n d e r   28  can   r a i s e   the  arm  3 I   m o d e r a t e l y   so  as  to  d i s e n -  

g a g e   the   end  of   the  s m a l l   s h a f t   2a  of   the   r o t o r   I a   w h i c h   h a s  

. b e e n   c l e a n e d   and  t a k e n   by  one  of   the  o r g a n s   26  of   the  t u r r e t  

.means   24 ,   w h i l s t   the  d i r t y   r o t o r   I  -  2   is   a l l o w e d   to  r e m a i n -  

u n d e r   the   a c t i o n   of  t he   c l e a n i n g   u n i t   33 .   I t   is   a l s o   c l e a r  

t h a t   b o t h   the  s e i z i n g   o r g a n s   26  of   the   t u r r e t   means   24  a n d  

. the   s e i z i n g   o r g a n s   32  o f   the   arm  3 I   c a n   be  a c t i v a t e d   and  d i s -  

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

a r e   a u t o m a t i c   and  a r e   c o o r d i n a t e d   o w i n g   to  the  e m p l o y m e n t   o f  

k n o w n   d e v i c e s .  

A c c o r d i n g   to  an  e v i d e n t   v a r i a n t   the   c l e a n i n g   o p e r a t i o n  

c a n   be  c a r r i e d   ou t   a t   one  or  more  u n m o v i n g   s t a t i o n s   l o c a t e d  

a l o n g   the   p a t h   of   the   t r o l l e y   19  ( F i g . I 8 )   a t   one  or  more  o f '  

. the   p o i n t s   i n d i c a t e d   w i t h   n u m b e r s   f r o m   I  to  VI  i n c l u s i v e   a n d  

p r o v i d e d   w i t h   c l e a n i n g   means   and  w i t h   m e a n s   to  c o l l e c t   a n d  '  

d i s c h a r g e   r o t o r s   o n t o   and  f r o m   the  t r o l l e y   19,   w h i c h   in  s u c h  

a  c a s e   is   e q u i p p e d   w i t h   m e a n s   21 ,   22 ,   23  &  24  to  r emove   d i r t y  

r o t o r s   and  i n s t a l   c l e a n   r o t o r s   b u t   l a c k s   the  c l e a n i n g   u n i t  

2 8  -   3 1 .  

D e p e n d i n g   on  the  n u m b e r   o f   o p e r a t i o n s   w h i c h   the  t r o l l e y  

19  can   be  f o r e s e e n   to  have   to  c a r r y   ou t   d u r i n g   i t s   run  in  r e -  

l a t i o n   t o  t h e   s t r u c t u r e   and  l a y - o u t   of   the  s p i n n i n g   m a c h i n e s  

( F t g . 1 8 )   and  a l s o   in  r e l a t i o n   to  the  c a p a c i t y   of  the  s t o r a g e  

m e a n s ,   the   c l e a n i n g   u n i t ,   I  to  VI  i n c l u s i v e ,   is  p o s i t i o n e d  

s u i t a b l y .  

In   p a r t i c u l a r ,   i f   the   c a p a c i t y   o f   the  t r o l l e y   is  e n o u g h  



t o   s e r v e   two  or   more  m a c h i n e s ,   the   c l e a n i n g   u n i t   may  be  p o s -  

. i t i o n e d   a t   a n y   of   the  s t a t i o n s   i n d i c a t e d   w i t h   n u m b e r s   f r o m  .  

I   to  VI  i n c l u s i v e  i n   F i g . 1 B ;   i f   the   c a p a c i t y   o f   the  t r o l l e y .  

i s   e n o u g h   f o r   o n l y   one  m a c h i n e ,   the   u n i t   can  be  a t   I  and  I V .  

o r   I I   and  V  or  I I I   and  VI,  w h e r e a s   i f   the  c a p a c i t y   of   t h e  

t r o l l e y   is  e n o u g h   f o r   o n l y   one  f a c e   of  a  m a c h i n e ,   t h e n   t h e  

u n i t   w i l l   h a v e   to  be  a t   I  and  I I I   f o r   the  f i r s t   m a c h i n e   a n d .  

.at   IV  and  VI  f o r   the   s e c o n d   m a c h i n e .   The  d e t e r m i n a t i o n   of   t h e  

. c a p a c i t y  o f   the  t a n k s   n e e d e d   to  s e r v e   a  c e r t a i n   n u m b e r   o f  .  

. s p i n n i n g   u n i t s   w i t h o u t   s t o p p i n g   a t   the   c l e a n i n g   s t a t i o n   c a n .  

.be  c a l c u l a t e d   w i t h   the   f o l l o w i n g   f o r m u l a :  

w h e r e   i n :  

C =  c a p a c i t y   o f   the   t a n k  

S  =  s t o c k   o f   r o t o r s  

N  =  n u m b e r   of   o p e r a t i o n s   to  be  c a r r i e d   ou t   p e r   1 0 0 0   s p i n d l e s  

p e r   h o u r  

n  =  n u m b e r   o f   u n i t s   to  be  s e r v e d  

t   =  a v e r a g e   t i m e   in  m i n u t e s   n e e d e d   by  the  t r o l l e y   to  k e e p  

1 0 0 0   s p i n n i n g   u n i t s   in  p r o d u c t i o n   ( i n c l u d i n g   s u p e r v i s i o n  

and  m a c h i n e   o p e r a t i o n s ) .  

With  r e f e r e n c e   to  F i g . 1 7 ,   w h i c h   shows   a  r o t o r   I  w i t h   a  

. c o n v e n t i o n a l   s u p p o r t   8,  9  i s   a  p a r t   of   the  s p i n n i n g   u n i t  

. s o l i d l y   f i x e d   to  the   s p i n n i n g   m a c h i n e   f r a m e   I I ,   w h i l s t   10  i s  

a  p a i r   o f   r e m o v a b l e   p i v o t s   on  w h i c h   the  b o s s e s   8a  of   the   s u p -  

p o r t   8  can   be  h i n g e d   a t   I O a .  

.  By  r e a l i z i n g   a  s o l u t i o n   o f   t h i s   k i n d   or  any   o t h e r   s o l u t -  

. ion  a b l e   to  p e r m i t   the   r o t o r   to  be  w i t h d r a w n   t o g e t h e r   w i t h  

i t s   c o r r e s p o n d i n g   s u p p o r t   and  by  e q u i p p i n g   the  t r o l l e y   19  a d -  

e q u a t e l y ,   t he   m e t h o d   a n   the  d e v i c e   w h i c h   a r e   o u r   s u b j e c t   c a n  

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

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

C l e a r l y ,   the   i n v e n t i o n   i s   n o t   l i m i t e d   by  w h a t   h a s  b e e n  



d e s c r i b e d   and  shown  f o r   d e m o n s t r a t i o n   p u r p o s e s   a l o n e   bu t   c a n  

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

w i t h i n   the  s c o p e   of   the   m e t h o d   w h i c h   is  the  s u b j e c t   of   t h e  

- i n v e n t i o n .  



1)  M e t h o d   f o r   c l e a n i n g   r o t o r s   in  s p i n n i n g   m a c h i n e s   o f  .  

the  o p e n - e n d   t y p e ,   c h a r a c t e r i z e d   by  the  f a c t   t h a t   any  d i r t y  

r o t o r   ( I )   w h i c h   is  a  p a r t   o f   an  o p e n - e n d   s p i n n i n g   m a c h i n e   i s ,  

d u r i n g   a  f i r s t ' p h a s e ,   l o c a l i z e d ,   r e m o v e d   and  r e p l a c e d   w i t h   a  

c l e a n   r o t o r   t a k e n   f r o m   a  s t o r a g e   p o i n t   f o r   c l e a n   r o t o r s ,   s o -  

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

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

the   f a c t   t h a t   a t   the   same  t i m e   a n o t h e r   p h a s e   i s   c a r r i e d   o n  

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

the   r o t o r   or  r o t o r s   r e m o v e d   and  r e p l a c e d ,   w h i c h   l a t t e r   a r e  

s t o r e d   a f t e r   b e i n g   c l e a n e d .  

2)  M e t h o d   and  d e v i c e   f o r   c l e a n i n g   r o t o r s   in  s p i n n i n g  

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

to  a  v a r i a n t ,   c h a r a c t e r i z e d   by  c o m p r i s i n g   two  s u c c e s s i v e   p h a -  

s e s ,   d u r i n g   the  c o u r s e   of   the   f i r s t   o f   w h i c h   the  l o c a l i z a t -  

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

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

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

moved  f r o m   the   s p i n n i n g   u n i t   is  p e r f o r m e d ,   the  c l e a n   r o t o r  

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

3)  D e v i c e   as  in  C l a i m   1,  c h a r a c t e r i z e d   by  c o m p r i s i n g   a  

t r o l l e y   (19 )   w h i c h   c an   move  a l o n g   the   w h o l e   f a c e   of  a  s p i n -  

n i n g   m a c h i n e   ( I I )   and  can   h a l t   a u t o m a t i c a l l y   so  as  to  c o i n -  

c i d e   w i t h   e a c h   s p i n n i n g   s t a t i o n s   ( I   to  1 4 ) ,   w h e r e b y   s a i d  

t r o l l e y   is   p r o v i d e d   w i t h   m e a n s   to  b r a k e   any  r o t o r   ( I )   and  t o  

open   the   c o r r e s p o n d i n g   c o v e r   ( 1 4 ) ,   and  a l s o   w i t h   m e a n s   to  r e -  

move  the   h a l t e d   r o t o r   of   the   open   u n i t ,   and  a l s o   w i t h   n e o n s  

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

the  t r o l l e y   ( 1 9 ) ,   and   a l s o   w i t h   m e a n s   to  p u t   s a i d   r o t o r   t h u s .  

t a k e n   o n t o   i t s   w o r k i n g   p o s i t i o n .  

4)  D e v i c e   as  in  C l a i m s   I  and  2,  c h a r a c t e r i z e d   by  the  f a c t  



. t h a t   the  t r o l l e y   (19 )   is   e q u i p p e d   w i t h   a  t w o - w a y   h y d r a u l i c  

.or   p n e u m a t i c   c y l i n d e r   ( 2 1 )   w h i c h   i s   a b l e   to  make  a  s m a l l  

t r o l l e y   ( 2 3 )   c a r r y   o u t   a l t e r n a t e   a p p r o a c h i n g   a n d / o r   d e p a r t -  

i n g   m o v e m e n t s  i n   r e l a t i o n   to  e a c h   s p i n n i n g   u n i t   (I   to  1 4 ) ,  

w h e r e b y   s a i d   s m a l l   t r o l l e y   (23 )   is  p r o v i d e d   w i t h   means   ( 2 4 -  

.26)  a b l e   to  w i t h d r a w   a  d i r t y   r o t o r   ( I )   f r o m   the  u n i t   and  r e -  

p l a c e   i t   w i t h   a  c l e a n   r o t o r   ( I a )   and  w h e r e b y   s a i d   s m a l l   t r o l -  

l e y   (23)   c a n   a l s o   p r e - a r r a n g e   the  r o t o r   t h u s   w i t h d r a w n   ( I )   i n  

s u c h   a  p o s i t i o n   t h a t   the  l a t t e r   can   be  t a k e n   by  a  s e i z i n g  

o r g a n   (32 )   so  as  to  be  b r o u g h t   to  the   c l e a n i n g   p h a s e .  

.  5)  D e v i c e   as  in  C l a i m s   I  and  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   the   s m a l l   t r o l l e y   (23 )   i s   e q u i p p e d   w i t h   a  t u r r e t  

m e a n s   ( 2 4 ) , w h i c h   can   r e v o l v e   and  i s   p r o v i d e d   w i t h   s e i z i n g  

. o r g a n s   ( 2 6 )   a b l e   to  e n g a g e   and  h o l d   t e m p o r a r i l y   a  r o t o r   ( 1 - 2 )  

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

( 2 8 )   is   a s s o c i a t e d   w i t h   an  arm  (31 )   e q u i p p e d   w i t h   a t   l e a s t  

two  s e i z i n g   o r g a n s   ( 3 2 ) ,   e a c h   of   w h i c h   is   a b l e   to  g r i p   t h e  

end  o f   the  s h a f t   (2)   of   a  r o t o r   ( I ) ,   w h e r e b y   one  of  s a i d   s e t -  

z i n g   o r g a n s   (32 )   is   a l i g n e d   v e r t i c a l l y   w i t h   a  c l e a n i n g   u n i t  

( 3 3 )   l y i n g   b e n e a t h   i t ,   w h e r e a s   the   o t h e r   s e i z i n g   o r g a n   ( 3 2 )  

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

d r a w n   and  d i s p l a c e d   a t   an  a n g l e   by  the  t u r r e t   means   (24)   o f  

the   s m a l l   t r o l l e y   ( 2 3 ) .  

6)  D e v i c e   as  in  C l a i m   I ,   w h e r e i n   the  r e m o v a l   and  r e p l a c e -  

men t   of   the  r o t o r s   in  r e l a t i o n   to  a  s p i n n i n g   u n i t   a re   p e r -  

f o r m e d   by  s e i z i n g   o r g a n s   ( 2 6 - 3 2 )   d r i v e n   by  m e c h a n i c a l , p n e u m -  

a t i c   or  h y d r a u l i c   m e a n s .  

7)  D e v i c e   as  in  C l a i m   1,  a c c o r d i n g   to  a  v a r i a n t   ( F i g . 1 7 ) ,  

c h a r a c t e r i z e d   by  the  f a c t   t h a t   e a c h   r o t o r   to  be  c l e a n e d   t o -  

g e  t h e r   w i t h   i t s   s u p p o r t   (8)  is  h i n g e d ,   in  r e l a t i o n   to  the  r e -  

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

s p i n n i n g   m a c h i n e   by  m e a n s   of   p i v o t s   (10)   w h i c h   can  be  a x i a l l y  

m o v e d ,   w h e r e a s   the  s m a l l   t r o l l e y   (23 )   is   e q u i p p e d   w i t h   m e a n s  



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

p i v o t s   and  is   a l s o   e q u i p p e d   w i t h   m e a n s   to  s e i z e ,   r e m o v e   a n d  

c l e a n   the   r o t o r   (1)   t o g e t h e r   w i t h   i t s   c o r r e s p o n d i n g   s u p p o r t  

( 8 ) ,   w h i l s t   a  c l e a n e d   r o t o r   and  i t s   c o r r e s p o n d i n g   s u p p o r t ,  

by  an  i n v e r s e   m o v e m e n t   of   s a i d   m e a n s ,   a r e   i n s t a l l e d   a u t o m a t -  

i c a l l y   o n c e   a g a i n   on  t h e i r   s e a t i n g ,   the   o r g a n s   r e m o v e d   b e i n g  

t a k e n   and   s u b j e c t e d   to  c l e a n i n g .  

.  8)  N e t h o d   and  d e v i c e   as  in  C l a i m   I ,   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   t r o l l e y   (19)   i s   p r o v i d e d   w i t h   a  s t o r a g e   p o i n t  

. (24)   f o r   c l e a n e d   r o t o r s ,   and  w i t h   m e a n s   to  r e - s u p p l y   i t   f r o m  

one   of   the   s t a t i o n a r y   s t a t i o n s ,   and  w i t h   means   to  r e p l a c e  

d i r t y   r o t o r s   ( I )   w i t h   r e g e n e r a t e d   r o t o r s ,   w h e r e b y   s a i d   t r o l -  

l e y   (19 )   i s   a l s o   e q u i p p e d   w i t h   m e a n s   to  c o l l e c t   and  d i s c h a r g e  

d i r t y   r e p l a c e d   r o t o r s   in  f r o n t   o f   the   s t a t i o n a r y   c l e a n i n g  

s t a t i o n s  ( I  -   V I ) .  

9)  N e t h o d   and  d e v i c e   as  in  C l a i m s   I  and  6,  c h a r a c t e r i z e d  

by  the  f a c t   t h a t   t he   t r o l l e y   ( 1 9 )   t h a t   r u n s   a l o n g   the  m o r k i n g  

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

i n g   s t a t i o n s .   
. 
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