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©  Control  system. 
  A  control  system  for  machinery,  such  as  carding  machin- 
ery  in  the  textile  industry,  which  has  a  plurality  of  controlf- 
able  drives  to  different  components  (such,  in  the  case  of 
carding  machinery,  as  a  scribbler  and  a  carder  with  workers 
and  a  condenser  and  a  waste  fan),  has  manually  adjustable 
control  means  for  each  drive  by  which  the  machinery  may  be 
set  up  to  produce  a  given  product.  A  computer-operated 
visual  display  unit  (VDU)  displays  the  actual  drive  states  of 
the  various  drives,  the  computer  being  programmed  to 
display,  identify,  store  and  recall  any  given  set  of  drive  states 
as  a  recipe. 



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

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

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

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

a r e   i n d e p e n d e n t l y   d r i v e n   e l e c t r i c   m o t o r s   and  s o m e . a r e  

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

or  i n d i r e c t l y   f rom  such   m o t o r s .   A  t y p i c a l   s y s t e m  

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

c o n d e n s e r ,   w i l l   i n v o l v e   t h r e e   ma in   m o t o r s   d r i v i n g   t h e  

s c r i b b l e r   c y l i n d e r ,   t h e   c a r d e r   c y l i n d e r   and  t h e  

c o n d e n s e r   e c c e n t r i c   m o t i o n ,   s e v e r a l   s m a l l e r   m o t o r s  

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

w a s t e   f an   on  t h e   c o n d e n s e r   and  d r i v i n g  c o m b s   and  f e e d  

c o n v e y o r s   in  t h e   h o p p e r   f e e d .   In  a d d i t i o n ,   v a r i a b l e  

g e a r   d r i v e s   w i l l   be  p r o v i d e d   f o r   t h e   s c r i b b l e r  

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

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

m o t o r )   and  t h e   c o n d e n s e r   ( d r i v e n   f rom  t h e   c a r d e r  

c y l i n d e r   m o t o r )   as  w e l l   as  f o r   w o r k e r s   on  t h e   c a r d e r ,  

and  so  o n .  

The  d r i v e   s t a t e s   of  t h e s e   d r i v e s ,  w h i c h   i s   t o  

say   t h e   s p e e d s   and  d i r e c t i o n s   of  t h e   m o t o r s   and  t h e  

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



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

c o u n t ,   t h r o u g h p u t   r a t e   and  so  on.  In  a d d i t i o n ,   v a r i o u s  

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

t h e   o c c u r r e n c e   of   c e r t a i n   c o n d i t i o n s .   Fo r   e x a m p l e ,  

a l a r m   s e n s o r s   may  d e t e c t   s l i v e r   b r e a k a g e ,   m e t a l   a n d  

w h e t h e r ,   f o r   e x a m p l e ,   t h e   t a k e r - i n   r o l l e r s   o f   t h e  

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

e v e n t s   t h e   w h o l e   l i n e   has   to  be  s t o p p e d .   S e n s o r s   m a y  

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

wound   on  to   t h e   c o n d e n s o r   drum  s p o o l s ,   when   t h e  

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

i n c h i n g   s p e e d   so  t h a t   t h e   s p o o l s   may  be  c h a n g e d .  

C o n v e n t i o n a l l y ,   a  c a r d i n g   l i n e   s u c h   as   d e s c r i b e d  

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

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

g e a r   r a t i o   s e t t i n g s .   Some  of  t h e s e   a t   l e a s t   may  b e  

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

W i t h   t h e   more   r e c e n t   d e v e l o p m e n t   o f   c o m p u t e r i s e d  

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

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

m a c h i n e r y   s u c h   as  t h e   c a r d i n g   a r r a n g e m e n t   d e s c r i b e d .  

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

s y s t e m   t o   p r o v i d e .  

The  o b v i o u s   c h o i c e   w o u l d   be  a  s y s t e m   in  w h i c h  



t h e   c o m p u t e r   k e y b o a r d   was  used   to  i n p u t   i n f o r m a t i o n  

a b o u t   t h e   d e s i r e d   d r i v e   s t a t e s ,   t he   c o m p u t e r   t h e n  

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

a r r a n g e m e n t s   to   run   a t   t h o s e   d e s i r e d   s t a t e s .  

We  h a v e   f o u n d ,   h o w e v e r ,   t h a t   t h i s   " i d e a l "   s y s t e m  

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

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

One  s u c h   d i s a d v a n t a g e   is   t h a t   c o m p u t e r   k e y b o a r d  

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

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

d e s i r e d   to  s e t   up  m a c h i n e r y   by  t r i a l   and  e r r o r ,   w h e r e a s  

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

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

F u r t h e r m o r e ,   t h e   i d e a   of  o v e r a l l   c o m p u t e r  

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

i n d e p e n d e n t l y   and  d i r e c t l y   u n d e r   c o m p u t e r   c o n t r o l .   We 

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

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

u s e d   w h i c h   a r e   f a m i l i a r   to  t he   o p e r a t o r s   who  w i l l   u s e  

them  in  t h e   way  t h a t   t h e y   have   used   c o n v e n t i o n a l  

c o n t r o l s ,   bu t   n e v e r t h e l e s s   t he   f u l l   a d v a n t a g e s   o f  

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

a v a i l a b l e   w i t h o u t ,   h o w e v e r ,   e x p e n s i v e   and  c o m p l i c a t e d  

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



The  i n v e n t i o n   c o m p r i s e s   a  c o n t r o l   s y s t e m   f o r  

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

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

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

t h e   m a c h i n e r y   may  be  s e t   up  to   p r o d u c e   a  d e s i r e d  

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

d i s p l a y   u n i t   (VDU)  c o n n e c t e d   to  d i s p l a y   t h e   a c t u a l   d r i v e  

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

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

g i v e n   s e t   of   d r i v e   s t a t e s   a s  a   r e c i p e .  

For   u s e   in   c a r d i n g   m a c h i n e r y ,   one   of  s a i d  

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

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

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

w i l l   be  i n d e p e n d e n t l y   c o n t r o l l a b l e .  

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

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

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

Any  d r i v e   may  be  c o n t r o l l a b l e   by  a n  

" i n c r e a s e / d e c r e a s e "   c o n t r o l l e r   w h i c h   c a n   be  m a n i p u l a t e d  

u n t i l   t h e   a c t u a l   d r i v e   s t a t e   as  d i s p l a y e d   on  t h e   VDU  i s  

t h e   d e s i r e d   d r i v e   s t a t e .  



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

be  i n d i v i d u a l l y   c o n t r o l l a b l e   by  t he   s y s t e m ,   t h e y   may  a l l  

a d d i t i o n a l l y   b e  c o n t r o l l a b l e   t o g e t h e r   so  t h a t   when  a  

d e s i r e d   s e t   up  i s  e f f e c t e d ,   t h e   e n t i r e   m a c h i n e r y   can   b e  

r a m p e d   up  and  down  t o g e t h e r .   In  p r a c t i c e   t h i s   w i l l  

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

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

w i t h   t h e   ma in   m o t o r s   w i t h o u t   u s u a l l y   r e q u i r i n g   any  r a t i o  

c h a n g e .  

The  c o m p u t e r   may  a d d i t i o n a l l y   be  p r o g r a m m e d   a n d  

c o n n e c t e d   to  t h e   d r i v e s   so  a s  t o   be  a b l e   on  c o m m a n d  

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

d e s i r e d   d r i v e   s t a t e s   in  a  r e c i p e   s t o r e d   in  m e m o r y .  

The  s y s t e m   may  i n c l u d e   f a i l u r e   s e n s o r s   i n p u t t i n g  

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

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

s t a t e   on  r e c e i p t   of  such   s i g n a l s  -   t h i s   may  n a t u r a l l y  

i n v o l v e   r a m p i n g   down  a l l   t h e   main   m o t o r   d r i v e s   i n  

s y n c h r o n i s m .  

The  s y s t e m   may  a l s o   i n c l u d e   t a s k   c o m p l e t i o n  

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

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

a n d / o r   r e c h a r g i n g   and  to  r e s t a r t   o p e r a t i o n   on  r e c e i p t   o f  

s u c h   s i g n a l s .  



P r o c e s s   s e n s o r s   may  i n p u t   s i g n a l s   to   t h e  

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

p r o d u c t   or  p r o c e s s   p a r a m e t e r s   of   an  a d j u s t m e n t   of   t h e  

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

t h e   p r o d u c t   or  p r o c e s s   p a r a m e t e r   on  t h e   VDU  w h e r e b y   t h e  

d r i v e   s t a t e s   c a n   be  v a r i e d   so  as  to   a c h i e v e   s u c h   p r o d u c t  

o r   p r o c e s s   p a r a m e t e r s .  

In  a n o t h e r   a s p e c t ,   t h e   i n v e n t i o n   c o m p r i s e s   a  

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

m a t e r i a l   and   an  o u t p u t   f o r   a  f i n i s h e d   p r o d u c t   made  f r o m  

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

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

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

m e a n s   i n c l u d e s   p r o g r a m m a b l e   m e a n s   and  memory  m e a n s  

h o l d i n g   or  a c c e p t i n g   d a t a   r e l a t i n g   to  d i f f e r e n t  

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

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

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

s a i d   d a t a   and  s a i d   i n f o r m a t i o n .  

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

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

f i b r e   and  an  o u t p u t   f o r   c a r d e d   f i b r e   and  c a r d i n g   m e a n s  

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

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



f o r   p r o d u c i n g   a  g i v e n   c a r d e d   p r o d u c t   f r o m   a  g i v e n   f i b r e  

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

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

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

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

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

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

w h i c h :  

F i g u r e   1  i s   a  d i a g r a m m a t i c   i l l u s t r a t i o n   of  a  

c a r d i n g   o p e r a t i o n ,  

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

F i g u r e   3  i s   a  v i ew  of  a  VDU  d i s p l a y   s c r e e n .  

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

c a r d i n g   o p e r a t i o n .   F i b r e   f rom  a  h o p p e r   f e e d   s e c t i o n   1 1  

is   f ed   to  a  s c r i b b l e r   12,  a  web  s q u e e z e   s e c t i o n   13,   a  

c a r d e r   14  and  a  c o n d e n s e r   s e c t i o n   1 5 .  

The  h o p p e r   f e e d   c o m p r i s e s   a  m o t o r   21  f o r   t h e  

l o a d i n g   s e c t i o n   c o m b s ,   a  m o t o r   22  f o r   a  s p i k e d   c o n v e y o r  

s h e e t   in  t he   l o a d i n g   s e c t i o n ,   a  m o t o r   23  f o r   a  w e i g h i n g  

s e c t i o n   comb  and  a  m o t o r   24  f o r   a  s p i k e d   c o n v e y o r   s h e e t  

in  t h e   w e i g h i n g   s e c t i o n .  



The  s c r i b b l e r   c y l i n d e r   i s   d r i v e n   by  a  m o t o r   3 1 .  

A  c o n t i n u o u s l y   v a r i a b l e   g e a r   32  t a k i n g   i t s   d r i v e   f r o m  

t h e   m o t o r   31  d r i v e s   t h e   s c r i b b l e r   f e e d   r o l l e r s   33.   A 

m o t o r   34  d r i v e s   t h e   s c r i b b l e r   f l y c o m b s .  

D r i v e   f o r   t h e   web  s q u e e z e   s e c t i o n   13  i s   t a k e n  

f r o m   a  c o n t i n o u s l y   v a r i a b l e   g e a r   35  d r i v e n   f rom  t h e  

m o t o r   3 1 .  

The  c a r d e r   c y l i n d e r   i s  d r i v e n   by  a  m o t o r   41,  t h e  

c a r d e r   f e e d   r o l l e r s   43  b e i n g   d r i v e n   f rom  a  c o n t i n u o u s l y  

v a r i a b l e   g e a r   42  as   f o r   t h e   s c r i b b l e r .   F u r t h e r  

c o n t i n u o u s l y   v a r i a b l e   g e a r s   44,   45  d r i v e n   f rom  t h e   m o t o r  

41  d r i v e   t h e   c a r d e r   f i r s t   and  s e c o n d   w o r k e r s ,   a n d  

a n o t h e r ,   46  a l s o   d r i v e n   f r o m   t h e   m o t o r   41,   d r i v e s   t h e  

c o n d e n s e r   s e c t i o n   15,   f o r   w h i c h   a l s o   a  m o t o r   47  i s  

p r o v i d e d   to   d r i v e   t h e   e c c e n t r i c   m o t i o n .   A  m o t o r   48  

d r i v e s   t h e   w a s t e   f a n .  

A l l   of   t h e s e   m o t o r   and  c o n t i n o u s l y   v a r i a b l e   g e a r  

d r i v e s   a r e   c o n t r o l l e d   f r o m   t h e   c o n s o l e   51  shown  in  m o r e  

d e t a i l   in   F i g u r e   2.  The  c o n s o l e   has   a  c o m p u t e r   s e c t i o n  

c o m p r i s i n g   a  VDU  s c r e e n   52  and  k e y b o a r d   53  and  a  d i s c  

d r i v e   and  p r i n t e r   s e c t i o n   5 4 .  

A  c o n t r o l  s e c t i o n   55  has   m a n u a l l y   a d j u s t a b l e  



c o n t r o l   m e a n s   in  t he   fo rm  of  " i n c r e a s e "   and  " d e c r e a s e "  

p u s h   b u t t o n s   l a b e l l e d   " I"   and  "D"  r e s p e c t i v e l y   f o r   e a c h  

of  t h e   d r i v e s   shown  in  F i g u r e   1,  as  i n d i c a t e d   by  t h e  

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

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

W i t h   t h e s e   " I "   and  "D"  b u t t o n s   t h e   s p e e d s   of  t h e  

v a r i o u s   d r i v e s   may  be  s e t   up  to   a  r e c i p e   f o r   p r o d u c i n g   a  

d e s i r e d   p r o d u c t ,   n a m e l y   y a r n s   of  a  s p e c i f i e d   c o u n t .   T h e  

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

and  k e y b o a r d   i n p u t ,   i n t o   a  r e c i p e   g e n e r a t i o n   mode .   As  

shown  in  F i g u r e   3,  t h e   d i s p l a y   l i s t s   t h e   v a r i o u s  

d r i v e s .   I f   t h e   " I"   b u t t o n   on  t h e   s c r i b b l e r   c y l i n d e r  

m o t o r   31  i s   d e p r e s s e d   t he   c h o s e n   r u n n i n g   s p e e d   of  t h e  

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

( c u r r e n t l y   as  130  rpm)  n e x t   to   t h e   i n d i c a t i o n   " S c r i b b l e r  

c y l i n d e r "   on  t h e   s c r e e n .  

A c t u a t i o n   of  t he   " I"   and  "D"  p u s h   b u t t o n s  

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

e a c h   of  t h e   m o t o r   d r i v e s   and  a  s e r v o m o t o r   or  l i k e  

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

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

i n f o r m a t i o n ,   a b o u t   t h e   p o t e n t i o m e t e r   or  s e r v o m o t o r  

s e t t i n g   by  any  a p p r o p r i a t e   t r a n s d u c e r ,   s u c h   as  a  

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

to  t h e   s e t t i n g ,  w h i c h   v o l t a g e   i s   d i g i t i s e d   in  an  A / D  



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

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

t e c h n o l o g y .  

The  c o n s o l e   51  a l s o   h a s   l i n e   c o n t r o l s   w h i c h  

c o n t r o l   t h e   w h o l e   l i n e   in   s y n c h r o n i s m ,   t h e s e   c o n t r o l s  

b e i n g   shown  as  START  and  STOP  p u s h   b u t t o n s   61,   62,  a  

CRAWL  p u s h   b u t t o n   63  and  a  SPEED  p u s h   b u t t o n   64  w h i c h  

r a m p s   t h e   w h o l e   l i n e   up  to   run   a t   t h e   s e t t i n g s  

p r e s e l e c t e d   by  t h e   " I "   and  "D"  b u t t o n s .  

A d d i t i o n a l   i n d i c a t o r   l i g h t s   71  and  72  w i t h   r e s e t  

b u t t o n s   7 1 a ,   72a  a r e   p r o v i d e d   c o n n e c t e d   to  m e t a l  

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

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

d e t e c t e d   so  t h a t   no  d a m a g e   i s   d o n e   to   t h e   m a c h i n e r y .  

T a c h o m e t e r s   ( n o t   s h o w n )   on  t h e   s c r i b b l e r   a n d  

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

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

t h e   VDU. 

A d j u s t m e n t s   to   any  of   t h e   d r i v e s   may  be  m a d e  

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

i s   in  o p e r a t i o n .  



I n s t e a d   of  t h e   " I "   and  "D"  b u t t o n s ,   of   c o u r s e ,  

s l i d e r s   or  r o t a r y   k n o b s   can   be  p r o v i d e d .  

The  c o m p u t e r   i s   p r o g r a m m e d   so  as  to   r e c o r d   a  

r e c i p e ,   w h i c h   may  be  g i v e n   an  i d e n t i f y i n g   n u m b e r   b y  

k e y b o a r d   i n p u t ,   on  to   a  m a g n e t i c   d i s c   (or   o t h e r   s u i t a b l e  

memory  d e v i c e )   so  t h a t   i t   may  be  r e c a l l e d   to   t h e   s c r e e n ,  

t h e   r e c a l l e d   d r i v e   s t a t e   d a t a   b e i n g   i n d i c a t e d   in  a  

s e p a r a t e   c o l u m n   of  t h e   d i s p l a y .   To  s e t   up  t h e   m a c h i n e  

to  t h e   s e l e c t e d   r e c i p e ,   t h e   " I"   and  "D"  p u s h   b u t t o n s   a r e  

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

e q u a l   to  t h e   r e c a l l e d   r e c i p e   s e t t i n g s .  

A d d i t i o n a l   i n f o r m a t i o n   may  be  i n p u t   i n t o   t h e  

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

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

Such   i n f o r m a t i o n   may  c o m p r i s e   run   t i m e ,   s t o p p a g e   t i m e ,  

b a t c h   w e i g h t ,   y a r n   c o u n t   and  so  on  f rom  w h i c h   may  b e  

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

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

can   be  s e t   t o  i n d i c a t e   when  t h e   c o n d e n s e r   b o b b i n   i s   f u l l  

and  t he   m a c h i n e   s t o p p e d   or  s e t   to  c r a w l   s p e e d   so  t h a t  

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

a g a i n   r amped   up  to  s p e e d .  

A d d i t i o n a l   c o n t r o l   means   may  be  p r o v i d e d   to   s e t  

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



a r e   s e t   m a n u a l l y   by  t h e   " I "   and  "D"  b u t t o n s ,   s u c h  

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

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

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

s e l e c t e d   s p e e d   or   r a t i o   to   m a t c h   t h e   r e c i p e s .  

In  t h e   w e i g h i n g   s e c t i o n   of  t h e   h o p p e r   f e e d  

s e c t i o n   11  may  be  d i s p o s e d   a  c o m p u t e r   c o n t r o l  

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

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

i n d i c a t i v e   of   t h e   r a t e   of   f i b r e   s u p p l y   c a n   be  u s e d  

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

c o n d e n s e r   s e c t i o n   15  and  t h e   r a t e   of  w a s t e   r e c i r c u l a t i o n  

to   c a l c u l a t e  -   in   t h e   c o m p u t e r   s e c t i o n   of  t h e   c o n s o l e   5 1  

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

a  p r e d e t e r m i n e d   b a t c h   w e i g h t ,   t h e   same  c o m p u t e r   c a n   b e  

made  to   p r o d u c e   an  e s t i m a t e d   t i m e   f o r   c o m p l e t i o n   o f   a  

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

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

k e e p   a  l og   of   i m p o r t a n t   p r o d u c t i o n   p a r a m e t e r s ,   i n c l u d i n g  

p r o d u c t i o n   r a t e ,   d o w n t i m e ,   e f f i c i e n c y   and  so  on ,   a n d  

t a k e   a c c o u n t   of  t hem  in   p e r f o r m i n g   c a l c u l a t i o n s   f o r   t i m e  

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

t i m e   and  so  on ,   and  i t   can   a l s o   be  a r r a n g e d   to  p r i n t   a  

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

or  on  d e m a n d .  



A  s p r e a d s h e e t   p r o g r a m   may  a l s o   be  h e l d   in  t h e  

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

v a r i a b l e s   may  be  i n t e r r e l a t e d   to   show  t h e  e f f e c t s   o f  

m a k i n g   a  c h a n g e   i n  a   v a r i a b l e   or  a  p a r a m e t e r .   I t   may  b e  

e s t a b l i s h e d ,   f o r   e x a m p l e ,   t h a t   a  r e l a t i o n s h i p   E  =  f ( s )  

e x i s t s   w h e r e   "E"  i s   e f f i c i e n c y   and  "s"   i s   c o n d e n s e r  

s p e e d  -   f o r   i n s t a n c e ,   e f f i c i e n c y   may  d e c r e a s e   as  s p e e d  

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

d o w n t i m e .   The  s p r e a d s h e e t   p r o g r a m   w o u l d   be  a b l e   to  s h o w  

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

of  a  b a t c h   t a k i n g   t h e   c h a n g e   in  e f f i c i e n c y   i n t o   a c c o u n t .  



1.  A  c o n t r o l   s y s t e m   f o r   m a c h i n e r y   h a v i n g   a  

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

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

e a c h   of  s a i d   d r i v e s   w h e r e b y   t h e   m a c h i n e r y   may  be  s e t   u p  

to   p r o d u c e   a  d e s i r e d   p r o d u c t ,   and  i n c l u d i n g   a  

c o m p u t e r - o p e r a t e d   v i s u a l   d i s p l a y   u n i t   (VDU)  c o n n e c t e d   t o  

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

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

s t o r e   and  r e c a l l   any   g i v e n   s e t   of   d r i v e   s t a t e s   as  a  

r e c i p e .  

2.  A  c o n t r o l   s y s t e m   a c c o r d i n g   to   c l a i m   1,  a d a p t e d  

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

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

3.  A  c o n t r o l   s y s t e m   a c c o r d i n g   to   c l a i m   1  or  c l a i m  

2,  a d a p t e d   f o r   u se   w i t h   c a r d i n g   m a c h i n e r y   c o m p r i s i n g   a  

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

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

4.  A  c o n t r o l   s y s t e m   a c c o r d i n g   to   a n y  o n e   of   c l a i m s  

1  to   3,  c o m p r i s i n g   a  p l u r a l i t y   of   d r i v e   t y p e s   i n c l u d i n g  

m o t o r   d r i v e s   and  v a r i a b l e   r a t i o   d r i v e s .  

5.  A  c o n t r o l   s y s t e m   a c c o r d i n g   to   a n y  o n e   of   c l a i m s  



1  t o   4,  w h e r e i n   s a i d   d r i v e s   c o m p r i s e   c o n t i n u o u s l y  

v a r i a b l e   g e a r i n g .  

6.  A  c o n t r o l   s y s t e m   a c c o r d i n g   to  a n y   one   of  c l a i m s  

1  to   6,  c o m p r i s i n g   i n   w h i c h   a  d r i v e   i s   c o n t r o l l e d   by  a n  

" i n c r e a s e / d e c r e a s e "   c o n t r o l   w h i c h   can   be   m a n i p u l a t e d  

u n t i l   t h e   a c t u a l   d r i v e   s t a t e   as   d i s p l a y e d   on  t h e   VDU  i s  

t h e   d e s i r e d   d r i v e   s t a t e .  

7.  A  c o n t r o l   s y s t e m   a c c o r d i n g   to  any  one  of  c l a i m s  

1  to   6,  in  w h i c h   t h e   c o m p u t e r   i s   p r o g r a m m e d   a n d  

c o n n e c t e d   to   t h e   d r i v e s   so  as  to  be  a b l e   on  c o m m a n d  

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

d e s i r e d   d r i v e   s t a t e s   in  a  r e c i p e   s t o r e d   in  m e m o r y .  

8.  A  c o n t r o l   s y s t e m   a c c o r d i n g   to  any  one  of  c l a i m s  

1  to   7,  i n c l u d i n g   f a i l u r e   s e n s o r s   i n p u t t i n g   s i g n a l s   t o  

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

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

r e c e i p t   of  s u c h   s i g n a l s .  

9.  A  c o n t r o l   s y s t e m   a c c o r d i n g   to  any  one  of  c l a i m s  

1  to  7,  i n c l u d i n g   t a s k   c o m p l e t i o n   s e n s o r s   i n p u t t i n g  

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

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

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



10.   A  c o n t r o l   s y s t e m   a c c o r d i n g   to   any  one  of   c l a i m s  

1  to   8 ,  i n c l u d i n g   p r o c e s s   s e n s o r s   i n p u t t i n g   s i g n a l s   t o  

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

t e r m s   of   p r o d u c t   or   p r o c e s s   p a r a m e t e r s   of   an  a d j u s t m e n t  

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

i n d i c a t i o n   o f   t h e   p r o d u c t   or  p r o c e s s   p a r a m e t e r   on  t h e  

VDU  w h e r e b y   t h e   d r i v e   s t a t e s   c a n   be  v a r i e d   so  as   t o  

a c h i e v e   s u c h   p r o d u c t   or  p r o c e s s   p a r a m e t e r s .  
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