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(3)  A  servicing  attachment  for  a  carding  machine. 

The  invention  relates  to  a  servicing  attachment  for  use 
on  a  carding  machine  of  the  kind,  which  has  a  rotary  device 
(78)  for  co-operation  with  a  roller  of  the  machine  (e.g.  a 
grinding  attachment  for  grinding  the  card-clothing  on  the 
roller)  which  comprises  a  longitudinally  extending  support 
structure  (10)  and  a  traversing  unit  (32).  According  to  the 
invention,  an  arm  (18)  projects  laterally  from  each  end  of  the 
support  structure  (10)  and  carries  a  stub  axle  (20),  the  two 
stub  axles  being  coaxial  with  the  spindle  of  the  rotary  device 
(78)  and  being  adapted  to  locate  in  bearings  on  the  carding 
machine. 

A  grinding  attachment  for  a  carding  machine  comprises 
a  longitudinally  extending  beam  (10),  at  least  two  longitudi- 
nally  extending  guide  tracks  (46,48)  on  the  beam  and  a 
traversing  unit  (32)  having  bearings  (58,60)  engaging  on  the 
track.  The  traversing  unit  has  a  saddle  (36)  on  which  the 
grinding  wheel  spindle  and  the  driving  motor  (44)  are 
mounted,  one  on  each  side  of  the  beam,  there  being  an  end- 
less  flexible  drive  member  (90)  connecting  the  motor  and  the 
spindle  and  having  runs  on  opposite  sides  of the  beam  (10). 





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

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

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

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

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

f o r   g r i n d i n g   t h e   t e e t h   of  c a r d - c l o t h i n g   on  t h e   r o l l e r ,  

and  a n o t h e r   i s   a  f e t t l e r ,   w h i c h   h a s   a  r o t a r y   b r u s h   o r  

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

f r o m   t he   c a r d - c l o t h i n g   on  t h e   r o l l e r .  

An  a t t a c h m e n t   of  t h i s   k i n d   i s   o n l y   f i t t e d   t o   t h e  

c a r d i n g   m a c h i n e   when  i t   i s   r e q u i r e d   t o   s e r v i c e   one  of   t h e  

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

t he   u s e   of  s u c h   an  a t t a c h m e n t   i s   t h a t   t h e   s p a c e  
a v a i l a b l e   f o r   i t   on  t h e   m a c h i n e   i s   f r e q u e n t l y   v e r y  
l i m i t e d .   An  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   t o   p r o v i d e  

an  a t t a c h m e n t   w h i c h   can   be  r e a d i l y   a d j u s t e d   when  b e i n g  

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

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

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

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

r o l l e r   of  t h e   m a c h i n e ,   h a s   a  l o n g i t u d i n a l l y   e x t e n d i n g  

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

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

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

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

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

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

s t r u c t u r e   and  c a r r y i n g   a  s t u b   a x l e ,   t h e   two  s t u b   a x l e s  

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

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



m a c h i n e ,   a d j a c e n t   to   a  r o l l e r   t o   be  s e r v i c e d ,   t h e r e   i s  

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

t h e   a t t a c h m e n t   can   be  o r i e n t a t e d   w i t h o u t   a l t e r i n g   t h e  

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

s e r v i c e d .  

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

f o r m e d   on  t h e   s t u b   a x l e s   f o r   e n g a g e m e n t   i n   s o c k e t   b e a r i n g s  

( w h i c h   may  be  p a r a l l e l   s i d e d   o r   p a r t   s p h e r i c a l )   f o r m e d   o n  

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

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

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

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

l o c k i n g   e a c h   a d j u s t a b l e   s t u b   a x l e   i n   any   s e l e c t e d  

l o n g i t u d i n a l   p o s i t i o n .  

A c c o r d i n g   to  a n o t h e r   p r e f e r r e d   f e a t u r e   of   t h e  

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

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

and  any   a p p l i e d   l o a d s   by  t h e   s u p p o r t   s t r u c t u r e .  

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

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

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

d o f f e r   and   t h e   t a k e r - i n .  

One  w e l l   known  g r i n d i n g   a t t a c h m e n t   of   t h i s   k i n d  

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

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

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

s l e e v e   b e i n g   s l o t t e d   t h r o u g h   m o s t   of  i t s   l e n g t h ,   and  t h e  

s h o r t   g r i n d i n g   w h e e l   s l e e v e   h a v i n g   an  i n t e r n a l l y  

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

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

and  i s   c o a x i a l   t h e r e w i t h .   B o t h   t h e   s p i n d l e   and   t h e  

l o n g i t u d i n a l   s l e e v e   a r e   r o t a t e d   a b o u t   t h e i r   common  a x i s ,  

by  a  d r i v i n g   m o t o r   m o u n t e d   a t   one  end  of  t h e   g r i n d i n g  



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

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

s l e e v e ,   and  t h a t   of  t he   s p i n d l e ,   so  t h a t   t he   g r i n d i n g   w h e e l  

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

l o n g i t u d i n a l   s l e e v e ,   i n   a d d i t i o n   to   i t s   own  r o t a t i o n .   T h e  

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

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

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

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

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

t r a v e r s i n g   g r i n d i n g   h e a d .   In   a  s p e c i f i c   e x a m p l e ,   u s i n g  

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

of  t h e   g r i n d i n g   w h e e l   i s   900  r . p . m . ,   and  w i t h   a  3  i n c h  

d i a m e t e r   t u b e ,   t h i s   f a l l s   to   750  r . p . m .   By  e n g i n e e r i n g  

s t a n d a r d s ,   t h e s e   s p e e d s   a re   low  f o r   g r i n d i n g ,   so  t h a t   t h e  

g r i n d i n g   w h e e l   t e n d s   to   wipe  r a t h e r   t h a n   cu t   the   m e t a l  

b e i n g   g r o u n d .   In   a d d i t i o n ,   w i t h   t h i s   known  t y p e   o f  

g r i n d i n g   a t t a c h m e n t ,   i t   i s   d i f f i c u l t   to  change   t h e  

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

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

s p i n d l e .  

I t   h a s   b e e n   p r o p o s e d   to  p r o v i d e   a  g r i n d i n g  

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

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

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

f r o m   t he   m o t o r   to  t he   s p i n d l e ,   and  in   t h i s   p r o p o s e d  

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

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

c o m p r i s i n g   two  l o n g i t u d i n a l l y   e x t e n d i n g   m e m b e r s ,   one  o f  

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

w h e e l   s p i n d l e .   L o c a t i o n   of  t he   s p i n d l e   (and  h e n c e   t h e  

g r i n d i n g   w h e e l )   i s   p r o v i d e d   by  t he   l o n g i t u d i n a l   m e m b e r  

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

i s   s u b j e c t   to  d e f l e c t i o n .   Now  i f   t h e   s a i d   l o n g i t u d i n a l  



member   i s   i n c r e a s e d   i n   s i z e ,   i n   an  a t t e m p t   to   m i n i m i s e  

d e f l e c t i o n ,   t h a t   r e d u c e s   t h e   r a d i a l   t h i c k n e s s   of  t h e  

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

f o r   u s e f u l   w o r k .   I t   i s   n o t   p r a c t i c a b l e   to   i n c r e a s e   t h e  

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

p r e d e t e r m i n e d   s i z e ,   b e c a u s e   of  t h e   c o n f i n e d   s p a c e s   w h i c h  

a r e   a v a i l a b l e   on  t h e   c a r d i n g   m a c h i n e   f o r   t he   g r i n d i n g  

a t t a c h m e n t .   M o r e o v e r ,   when  i t   i s   r e q u i r e d   to   c h a n g e   t h e  

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

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

w h e e l   s p i n d l e ,   and  t h i s   i s   a  t e d i o u s   o p e r a t i o n .  

The  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   to   p r o v i d e  

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

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

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

g r i n d i n g   w h e e l   f o r   u s e f u l   w o r k .   A  f u r t h e r   o b j e c t   of  t h e  

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

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

w h e e l .  

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

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

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

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

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

g r i n d i n g   w h e e l   s p i n d l e   d i s p o s e d   on  one  s i d e   of  t h e   b e a m  

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

on  t h e   o p p o s i t e   s i d e   of  t h e   b e a m   to   t he   g r i n d i n g   w h e e l  

s p i n d l e ,   w i t h   an  e n d l e s s   f l e x i b l e   d r i v e   member   c o n n e c t i n g  

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

r u n s   e x t e n d i n g   on  o p p o s i t e   s i d e s   of  t he   beam,   t h e  

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

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



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

l o a d s   by  t h e   b e a m .  

The  beam  i s   p r e f e r a b l y   of   s u b s t a n t i a l   c r o s s - s e c t i o n ,  

so  t h a t   i t   p r e s e n t s   a  c o n s i d e r a b l e   moment   of   i n e r t i a   a b o u t  

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

of  t h e   a t t a c h m e n t   and   l o a d s   a p p l i e d   i n   u s e .   P r e f e r a b l y  

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

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

h a v i n g   r e g a r d   to   t h e   f u n c t i o n   of  t h e   a t t a c h m e n t .   F o r  

i n s t a n c e   i n   t he   g r i n d i n g   of  c a r d - c l o t h i n g   t e e t h ,   a  m a x i m u m  

e x p e c t e d   d e f l e c t i o n   i n   t h e   o r d e r   of  0 . 0 2 5   m i l l i m e t r e s  

( 0 . 0 0 1   i n c h e s )   w o u l d   be  a c c e p t a b l e .  

By  v i r t u e   of  t h e   c o n s t r u c t i o n   of   t h e   a t t a c h m e n t   i t   i s  

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

t h e   g r i n d i n g   w h e e l   m o u n t i n g   and   t h e   d r i v i n g   m o t o r   f o r   t h e  

g r i n d i n g   w h e e l  -   t h e r e b y   e n a b l i n g   t h e   d r i v i n g   w h e e l   to   b e  

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

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

g u i d e   member   p a s s i n g   t h r o u g h   t h e   g r i n d i n g   w h e e l   s p i n d l e .  

H e n c e ,   one  d o e s   n o t   h a v e   t h e   p r o b l e m s   of  d e f l e c t i o n   a n d  

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

l o n g i t u d i n a l l y   e x t e n d i n g   g u i d e   m e m b e r .  

P r e f e r a b l y   t h e   g u i d e   t r a c k s   a r e   p r o v i d e d   by  a  p a i r  

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

l o c a t e d   on  t h e   beam  by  a  m o u n t i n g   of  V - c r o s s - s e c t i o n ,   a n d  

t h e   s e c o n d   b e i n g   l o c a t e d   on  t h e   beam  by  a  m o u n t i n g   h a v i n g  

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

m o v e m e n t   of  t h e   s e c o n d   r o d   t o w a r d s   and  away  f r o m   t h e   f i r s t  

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

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

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

b a l l - b e a r i n g ,   w i t h   t h e   i n s i d e s   of  t h e   b a l l s   e n g a g i n g  

d i r e c t l y   on  t h e   o u t s i d e s   of  t h e   r o d s .  

A c c o r d i n g   to   a n o t h e r   p r e f e r r e d   f e a t u r e   of  t h e  

i n v e n t i o n ,   t he   beam  i s   of   h o l l o w   r e c t a n g u l a r   c r o s s - s e c t i o n ,  



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

of  s q u a r e   c r o s s - s e c t i o n .   The  two  g u i d e   t r a c k s   a r e  

p r e f e r a b l y   p o s i t i o n e d   a d j a c e n t   to   o p p o s i t e   e d g e s   of  o n e  

f a c e   of  t h e   beam  and  i n   t h e   p r e f e r r e d   c o n s t r u c t i o n s   t h i s  

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

d r i v i n g   m o t o r   and  t h e   g r i n d i n g   w h e e l   a t t a c h m e n t .  

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

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

p r o j e c t i n g   f rom  one  s i d e   of   t h e   s a d d l e   s u p p o r t i n g   t h e  

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

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

f o r   t h e   d r i v i n g   m o t o r .   The  s a d d l e   may  be  t u b u l a r ,   so  t h a t  

i t   s u r r o u n d s   t h e   b e a m .  

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

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

t h e   g r i n d i n g   w h e e l   s p i n d l e   s i d e   of  t h e   s a d d l e   t h e   f l e x i b l e  

d r i v e   member   c o n n e c t i n g   t h e   two  p u l l e y s .   P r e f e r a b l y ,   t h e  

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

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

t h r o u g h   t h e   a x e s   of  r o t a t i o n   of  t h e   m o t o r   s h a f t   and   t h e  

g r i n d i n g   w h e e l   s p i n d l e ,   t h e r e   b e i n g   a t   l e a s t   one  g u i d e  

p u l l e y   f o r   t h e   f l e x i b l e   d r i v e   member   a t   t h e   same  s i d e   o f  

t he   beam  as  t h e   g r i n d i n g   w h e e l   m o u n t i n g ,   t h e   g e m o m e t r i c a l  

a r r a n g e m e n t   of  t h e   p u l l e y s   b e i n g   s u c h   t h a t   t h e   f l e x i b l e  

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

I n   t h e   p r e f e r r e d   a r r a n g e m e n t   t h e r e   a r e   two  g u i d e  

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

t h e   a x e s   of   t he   m o t o r s h a f t   and   t h e   g r i n d i n g   w h e e l   s p i n d l e ,  

e a c h   s p a c i n g   a  r e s p e c t i v e   r u n   of  t he   f l e x i b l e   d r i v e   m e m b e r  

f rom  t h e   a d j a c e n t   s i d e   of  t h e   b e a m .  

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

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

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

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

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



of  t h e   f l e x i b l e   d r i v e   member   f r o m   t he   beam.   In   f a c t ,   t h e  

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

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

s i d e   of  t h e   b e a m . .  

The  f l e x i b l e   d r i v e   member   p r e f e r a b l y   c o m p r i s e s   a n  

e n d l e s s   b e l t .  

A  g r i n d i n g   a t t a c h m e n t   f o r   u se   i n   a  c a r d i n g   m a c h i n e ,  

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

i n v e n t i o n ,   w i l l   now  be  d e s c r i b e d   by  way  of  e x a m p l e s   o n l y ,  

w i t h   r e f e r e n c e   to   t h e   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  p e r s p e c t i v e   v i e w   s h o w i n g   t h e   g r i n d i n g  

a t t a c h m e n t ,  

F i g u r e   2  i s   a  c r o s s - s e c t i o n   to   a  l a r g e r   s c a l e   on  t h e  

l i n e   I I - I I   i n   F i g u r e   1 ,  

F i g u r e   3  i s   a  p a r t   s e c t i o n a l   p l a n   v i e w   t a k e n   on  t h e  

l i n e   I I I - I I I   i n   F i g u r e   2 ,  

F i g u r e   4  i s   a  s e c t i o n   to   a  l a r g e r   s c a l e   t h r o u g h   a  

g u i d e   r o l l e r ,  

F i g u r e   5  i s   a  p e r s p e c t i v e   v i e w   to   a  l a r g e r   s c a l e   o f  

t h e   r i g h t   h a n d   end  of  t h e   a t t a c h m e n t   as  s e e n   i n   F i g u r e   1 ,  

F i g u r e   6  i s   a  p e r s p e c t i v e   v i e w   to   a  l a r g e r   s c a l e   o f  

t h e   s a d d l e   shown  i n   F i g u r e   1 ,  

F i g u r e  7   i s  a   p e r s p e c t i v e   v i e w   to   a  l a r g e r   s c a l e   o f  

t h e   l e f t   h a n d   end  of  t h e   a t t a c h m e n t   as  s e e n   i n   F i g u r e   1 ,  
a n d  

F i g u r e   8  i s   a  d i a g r a m   s h o w i n g   t he   m e t h o d   of   m o u n t i n g  
t h e   a t t a c h m e n t   on  a  c a r d i n g   m a c h i n e .  

A  s t e e l   beam  10  of   h o l l o w   s q u a r e   c r o s s - s e c t i o n   e x t e n d s  

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

p r o p o r t i o n s ,   as   i t   i s   i n t e n d e d   to   c a r r y   a l l   t h e   a p p l i e d  

l o a d s ,   w i t h o u t   d e f l e c t i o n   of  a  m a g n i t u d e   to   s i g n i f i c a n t l y  

a f f e c t   t h e   g r i n d i n g   o p e r a t i o n .   The  l e n g t h   of  t h e   beam  1 0  

i s   d e t e r m i n e d   by  t h e   w i d t h   of   t h e   c a r d i n g   m a c h i n e s   on  w h i c h  

t h e   g r i n d i n g   a t t a c h m e n t   i s   to   be  u s e d ,   s i n c e ,   t h e   beam  1 0  

m u s t   be  of  a p p r o x i m a t e l y   t h e   same  l e n g t h   as   t h e   w i d t h   o f  



t h e   p r i n c i p a l   c a r d - c l o t h e d   r o l l e r   on  t h e   c a r d i n g   m a c h i n e  

i t s e l f .   B o x e s   11  and  12  of  s l i g h t l y   l a r g e r   c r o s s - s e c t i o n  

t h a n   t h e   beam  1 0 ,   a r e   s e c u r e d   to   o p p o s i t e   e n d s   of  t h e   b e a m ,  

t h e s e   b o x e s   p r o v i d i n g   h o u s i n g s   f o r   p u l l e y s   ( n o t   s h o w n )  

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

h e r e i n a f t e r   be  d e s c r i b e d   i n   d e t a i l ,   t h e   box   11  a l s o  

s u p p o r t i n g   a  s m a l l   e l e c t r i c   m o t o r   14 ,   h e r e i n a f t e r   r e f e r r e d  

to  as  a  t r a v e r s i n g   m o t o r ,   and  t h e   box   12  c a r r y i n g - a  

c o n t r o l   p a n e l   16 .   An  arm  18  p r o j e c t s   f o r w a r d l y   f r o m   e a c h  

of  t he   b o x e s   11  and  12 ,   t h e r e   b e i n g   a  t u b u l a r   s t u b   a x l e  

20  l o c a t e d   i n   e a c h   of  t h e   a rms   18 ,   t h e s e   s t u b   a x l e s   b e i n g  

c o a x i a l   w i t h   e a c h   o t h e r .   P a r t   of  e a c h   s t u b   a x l e   2 0  

p r o j e c t s   i n w a r d l y   f r o m   i t s   r e s p e c t i v e   arm  1 8 ,   and  a t   i t s  

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

s e a t i n g   22,   f o r   r e c e p t i o n   i n   a  m o u n t i n g   b r a c k e t   on  t h e  

c a r d i n g   m a c h i n e   as   w i l l  b e   h e r e i n a f t e r   d e s c r i b e d .   B e t w e e n  

t h e   p a r t   s p h e r i c a l   s e a t i n g   22  and   t h e   i n s i d e   f a c e   of   t h e  

arm  18 ,   a  k n u r l e d   n u t   24  i s   f i t t e d   on  t o   a  s c r e w - t h r e a d e d  

p o r t i o n   of  t h e   a x l e   2 0 .  

An  end   p l a t e   26  i s   s e c u r e d   to   and   c l o s e s   t h e  

o t h e r w i s e   o p e n   e n d   of  e a c h   of   t h e   b o x e s   11  and   1 2 , '  a n d  

e a c h   of   t h e s e   end   p l a t e s   26  h a s   a  r e a r w a r d l y   p r o j e c t i n g  

f l a n g e   28 ,   w h i c h   p r o v i d e s   a  m o u n t i n g   f o r   a  t u b u l a r   h a n d l e  

30,   w h i c h   e x t e n d s   o u t w a r d l y   f r o m   t h e   p l a t e   26 .   I n  

a d d i t i o n ,   t h e   s t u b   a x l e s   20  e x t e n d   o u t w a r d l y   f r o m   t h e i r  

r e s p e c t i v e   a r m s   1 8 ,  a n d   t h e r e   i s   t h u s   p r o v i d e d   a  p a i r   o f  

h a n d l e s   20  and   30,   a t   e a c h   end  of  t h e   g r i n d i n g   a t t a c h m e n t ,  

by  means   of  w h i c h   i t   i s   p o s s i b l e   to   m a n i p u l a t e   t h e  

a t t a c h m e n t   when  f i t t i n g   i t   on  to   or   r e m o v i n g   i t   f r o m  

t h e   c a r d i n g   m a c h i n e .  

A  t r a v e r s i n g   u n i t   32  i s   a d a p t e d   to   r e c i p r o c a t e   a l o n g  

t h e   l e n g t h   of   t h e   beam  10 ,   b e t w e e n   t h e   end   b o x e s   11  a n d  

12 ,   and  t h i s   u n i t   h a s   a  c a s t   m e t a l   s a d d l e   34 ,   w h i c h  

i n c l u d e s   a  s h o r t   s q u a r e   t u b u l a r   s e c t i o n   36  ( s e e   F i g u r e  



3)  w h i c h   e m b r a c e s   t h e   beam  1 0 ,   t h e   i n t e r n a l   d i m e n s i o n s  

of  t h e   s h o r t   t u b u l a r   s e c t i o n   36  b e i n g   s o m e w h a t   l a r g e r   t h a n  

t h e   e x t e r n a l   d i m e n s i o n s   of  t h e   beam  10 ,   so  t h a t   t h e   s a d d l e  

34  i s   q u i t e   f r e e   to   move  e n d w i s e   on  t he   b e a m .   The  s a d d l e  

34  a l s o   h a s   a  f o r w a r d l y   e x t e n d i n g   f l a n g e   38  w h i c h   p r o v i d e s  

s u p p o r t   f o r   a  g r i n d i n g   w h e e l   s p i n d l e   m o u n t i n g   4 0 ,   and   t h e r e  

i s   a  r e a r w a r d l y   e x t e n d i n g   f l a n g e   4 2 ,   w h i c h   p r o v i d e s   a  

m o u n t i n g   f o r   an  e l e c t r i c   m o t o r   4 4 ,   h e r e i n a f t e r  r e f e r r e d   t o  

as  t h e   g r i n d i n g   w h e e l   m o t o r .  

F o r   t h e   p u r p o s e   of  s u p p o r t i n g   and  g u i d i n g   t h e  

t r a v e r s i n g   u n i t   32  on  t h e   beam  1 0 ,   a  p a i r   of  g u i d e   t r a c k s  

a r e   p r o v i d e d   by  c y l i n d r i c a l   r o d s   46  and  48  ( s e e   F i g u r e   2 )  

w h i c h   a r e   s e c u r e d   to   t he   f r o n t   f a c e   of  t h e   beam  10 .   N e a r  

to  t h e   u p p e r   f r o n t   edge   of  t h e   beam  10 ,   t h e r e   i s   a  

m o u n t i n g   s t r i p   50 ,   w h i c h   i s   w e l d e d   to  t h e   beam  and  w h i c h  

e x t e n d s   l o n g i t u d i n a l l y   t h e r e o f .   The  f r o n t   f a c e   of  t h e  

s t r i p   50  i s   c o n c a v e   i n   c r o s s - s e c t i o n   as  i l l u s t r a t e d   i n  

F i g u r e   2  -   a l t h o u g h   i t   c o u l d   be  of   V  s h a p e  -   and  t h e   t o p  

g u i d e   r o d   46  i s   r e c e i v e d   w i t h i n   t h e   c o n c a v e   f r o n t   f a c e   o f  

t h e   m o u n t i n g   s t r i p   50 .   C l e a r a n c e   h o l e s   a r e   f o r m e d   t h r o u g h  

t h e   f r o n t   p l a t e   of  t h e   beam  1 0 ,   and  t h e   s t r i p   50 ,   a t   s p a c e d  

a p a r t   p o s i t i o n s   a l o n g   t h e   l e n g t h   of   t he   b e a m ,   and  a  s e t -  

s c r e w   52  p a s s e s   t h r o u g h   e a c h   of   t h e s e   h o l e s   and  e n g a g e s  
i n   a  s c r e w - t h r e a d e d   h o l e   i n   t h e   r o d   46 .   T h u s ,   t h e   g u i d e  

r o d   46  i s   f i r m l y   a n c h o r e d   to  t h e   beam  1 0 .  

A l o n g   t h e   b o t t o m   edge  of  t h e   f r o n t   f a c e   of  t h e   b e a m  

10 ,   t h e r e   i s   a  s i m i l a r   m o u n t i n g   s t r i p   54 ,   b u t   t h e   f r o n t  

f a c e   of  t he   s t r i p   i s   f l a t   ( i . e .   p a r a l l e l   w i t h   t h e   f r o n t  

f a c e   of  t h e   beam  1 0 ) ,   and  a  c o r r e s p o n d i n g   f l a t   i s   f o r m e d  

on  t h e   l o w e r   g u i d e   rod   48 .   T h e r e   i s   a  s e r i e s   of  f i x i n g  

s c r e w s   56,   f o r   s e c u r i n g   t h e   r o d   48  to  t h e  b e a m   10 ,   b u t   b y  

v i r t u e   of  t h e   f l a t   f a c e   c o n t a c t   b e t w e e n   t h e   r o d   and  t h e  

m o u n t i n g   s t r i p ,   i t   i s   p o s s i b l e   f o r   t h e   rod   48  to   be  m o v e d  

t o w a r d s   and  away  f r o m   t h e   r o d   46  w i t h i n   t h e   l i m i t s  



d e t e r m i n e d   by  t h e   c l e a r a n c e   b e t w e e n   t h e   h o l e s   i n   t h e  

s t r i p  5 4   and  t h e   s c r e w s   56 ,   and  t h i s   e n a b l e s   t h e   two  r o d s  

t o   be  a d j u s t e d   d u r i n g   m o u n t i n g   of  t h e   t r a v e r s i n g   u n i t  

32  on  t h e   b e a m ,   as  may  be  r e q u i r e d   to   p r o v i d e   t r a c k s   o n  

w h i c h   t h e   t r a v e r s i n g   h e a d   32  can   s l i d e .  

R e c i r c u l a t i n g   b a l l - b e a r i n g s   58  and   60  a r e   m o u n t e d  

on  t h e   s a d d l e   34,   and  a r e   e n g a g e a b l e   r e s p e c t i v e l y   on  t h e  

g u i d e   r o d s   46  and  48 .   E a c h   of  t h e   r e c i r c u l a t i n g   b e a r i n g s  

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

m o u n t i n g   s t r i p   50  or   54  ( s e e   F i g u r e   2)  and   i s   t h e r e f o r e  

of  "C"  c r o s s - s e c t i o n .   R e c i r c u l a t i n g   b a l l - b e a r i n g s   a r e  

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

d e t a i l .   H o w e v e r ,   f o r   p r e s e n t   p u r p o s e s ,   i t   w i l l   be  n o t e d  

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

s a d d l e   34 ,   and   t h e r e f o r e   t h e   e n t i r e   t r a v e r s i n g   u n i t   3 2  

on  t h e   g u i d e   r o d s   46  and   48 ,   and   t h e   l a t t e r   a r e   of  c o u r s e  

t h e m s e l v e s   f i r m l y   s u p p o r t e d   by  t h e   b e a m   10 .   S i n c e   t h e r e  

i s   a  c l e a r a n c e   b e t w e e n   t h e   beam  10 ,   and   t h e   t u b u l a r  

p o r t i o n   36  of  t h e   s a d d l e   34 ,   t h e   l a t t e r   i s   s u p p o r t e d  

e n t i r e l y   by  t h e   g u i d e   r o d s   46  and   4 8 .   The  g r i n d i n g   m o t o r  

44  h a s   an  o u t p u t   s h a f t   62 ,   w h i c h   p a s s e s   t h r o u g h   t h e  

f l a n g e   4 2 ,   and   a  d r i v i n g   p u l l e y   64  i s   k e y e d   on  t o   t h e   s h a f t  

6 2 ,   f o r   r o t a t i o n   t h e r e w i t h .   The  g r i n d i n g   w h e e l   m o u n t i n g  

40  i n c l u d e s   a  b e a r i n g   h o u s i n g   66 ,   c a r r i e d   by  t h e  

f o r w a r d l y   e x t e n d i n g   f l a n g e   38  of  t h e   s a d d l e ,   and   a n  

a s s e m b l y   of  two  b a l l   or   r o l l e r   b e a r i n g s   6 8  a n d   70  w i t h i n  

t h e   h o u s i n g   66 ,   p r o v i d e s   a  j o u r n a l   m o u n t i n g   f o r   a  g r i n d i n g  

w h e e l   s p i n d l e   72o  The  l a t t e r   e x t e n d s   on  t h e   same  s i d e   o f  

t h e   f l a n g e   38  as  t h e   t u b u l a r   p o r t i o n   36,   and   i s   p r o v i d e d  

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

m e m b e r s   74  and  76 .   The  l a t t e r   a r e   a d a p t e d   t o   be  n i p p e d  

on  t o   a  g r i n d i n g   w h e e l   78  by  means   of  a  n u t   8 0 ,   a n d  

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

w h e e l   7 8 ,   i t   i s   o n l y   n e c e s s a r y   to   r e m o v e   t h e   n u t   80  a n d  



c l a m p i n g   member   76  i n   t h e   c o n v e n t i o n a l   m a n n e r .   A 

g r i n d i n g   w h e e l   c o v e r   82  i s   s e c u r e d   to   f o r w a r d   e x t e n s i o n s  

on  t h e   t u b u l a r   p o r t i o n   36  of  t h e   s a d d l e   by  k n u r l e d  

s c r e w s   8 4 ,   and  of  c o u r s e   t h i s   c o v e r   82  mus t   be  r e m o v e d  

b e f o r e   i t   i s   p o s s i b l e   to   c h a n g e   t h e   g r i n d i n g   w h e e l   7 8 .  

I t   w i l l   be  n o t e d ,   t h a t   t h e   g r i n d i n g   w h e e l   s p i n d l e   7 2  

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

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

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

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

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

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

of  b e i n g   worn   away  w h i l s t   s t i l l   r e t a i n i n g   t h e  

e f f e c t i v e n e s s   of  t h e   w h e e l   i s   i n d i c a t e d   a t   "X"  i n   F i g u r e  

3 .  

A  d r i v e n   p u l l e y   86  i s   s e c u r e d   to   t h e   g r i n d i n g   w h e e l  

s p i n d l e   72  by  means   of  a  s e t s c r e w   8 8 ,   t h i s   p u l l e y   b e i n g  

a r r a n g e d   on  t h e   o p p o s i t e   s i d e   of   t h e   f l a n g e   38  to   t h e  

g r i n d i n g   w h e e l   78 ,   and  i n   a l i g n m e n t   w i t h   t h e   d r i v i n g  

p u l l e y   64  on  t h e   g r i n d i n g   w h e e l   m o t o r   44 .   An  e n d l e s s  

b e l t   90  c o n n e c t s   t h e   two  p u l l e y s   64  and   86,   f o r   t h e  

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

44  to   t he   g r i n d i n g   w h e e l   7 8 .   I t   w i l l   be  o b s e r v e d   t h a t  

t h e   s a d d l e   34  h a s   an  o u t t u r n e d   f l a n g e   92 ,   w h i c h  

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

b e i n g   a  p l a t e - l i k e   c o v e r   94  f o r   t h i s   h o u s i n g .  
Now  i t   w i l l   be  o b s e r v e d   f r o m   F i g u r e   2,  t h a t   a l t h o u g h   t h e  

d r i v i n g   p u l l e y   64  i s   of  s l i g h t l y   l a r g e r   o u t s i d e   d i a m e t e r  

t h a n   t h e   d e p t h   of  t h e   beam  1 0 ,   t h e   p u l l e y   86  i s  

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

beam  10 ,   and  i n   o r d e r   to   p r e v e n t   t h e   s e c t i o n s   o f   t h e  

b e l t   90  w h i c h   p a s s   on  o p p o s i t e   s i d e s   o f  t h e   beam  1 0  

f r o m   r u b b i n g   on  t h e   b e a m ,   a  p a i r   of   a d d i t i o n a l   g u i d e  

r o l l e r s   96  and  98  i s   p r o v i d e d .   E a c h   of   t h e s e   r o l l e r s   i s  



m o u n t e d   on  a  p a i r   of  b a l l   b e a r i n g s   100  ( s e e   F i g u r e   4)  a n d  

t h e s e   i n   t u r n   a r e   m o u n t e d   on  a  b u s h   102  w h i c h   i s   s c r e w -  

t h r e a d e d   i n t e r n a l l y ,   to   r e c e i v e   a  s e t - s c r e w   1 0 4 .   T h e  

l a t t e r   p a s s e s   t h r o u g h   a  v e r t i c a l   s l o t   106  or   108  i n   t h e  

f l a n g e   38,   and  t h i s   p r o v i d e s   a  means   of   a d j u s t i n g   t h e  

v e r t i c a l   p o s i t i o n   of  t h e   g u i d e   p u l l e y   96  o r   98  as   t h e   c a s e  

may  b e .   T h e s e   p u l l e y s   h a v e   to   be  s e t ,   so  t h a t   t h e   d i s t a n c e  

b e t w e e n   t h e   o u t e r m o s t   p o i n t s   on  t h e i r   p e r i p h e r i e s   i s  

l a r g e r   t h a n   t he   d e p t h   of   t h e   beam  1 0 .  

In   an  a l t e r n a t i v e   c o n s t r u c t i o n   ( n o t   shown)   e a c h   r o l l e r  

b e a r i n g   may  be  m o u n t e d   on  an  e c c e n t r i c   p i n   so  t h a t   b y  

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

v e r t i c a l   a d j u s t m e n t   of  t h e   r o l l e r   96  o r   9 8 .  

I n   some  i n s t a n c e s ,   i t   may  be  d e s i r a b l e   to   p r o v i d e   a  

1 :1   r a t i o   d r i v e   b e t w e e n   t h e   m o t o r   44  and  t h e   g r i n d i n g  

w h e e l   s p i n d l e   72 .   I n   t h a t   c a s e ,   t h e   p u l l e y   64  w i l l   b e  

of  t h e   same  o u t s i d e   d i a m e t e r   as  t he   p u l l e y   8 6 ,   and   i t  

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

g u i d e   r o l l e r s   s i m i l a r   to   t h e   r o l l e r s   96  and   9 8 ,   b u t  

a r r a n g e d   on  t h e   f l a n g e   4 2 ,   a t   t h e   m o t o r   s i d e   of   t h e   b e a m  

1 0 .  

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

to  u s e   a  d r i v e n   p u l l e y   86  w h i c h   i s   c o n s i d e r a b l y   s m a l l e r  

t h a n   t h e   o u t s i d e   d i a m e t e r   of  t he   g r i n d i n g   w h e e l   7 8 ,   a n d  

h e n c e   t h i s   p l a c e s   no  l i m i t a t i o n   on  t h e   r a d i a l   t h i c k n e s s  

"X"  of  t h e   g r i n d i n g   w h e e l   w h i c h   i s   a v a i l a b l e   f o r   u s e .  

W i t h i n   t h e   box  1 1 ,   t h e r e   i s   a  s p e e d   r e d u c t i o n   g e a r  
f a s t e n e d   to   t h e   o u t p u t   end   of   t he   t r a v e r s i n g   m o t o r   1 4 ,  
and  t h e   t r a v e r s i n g   p u l l e y   ( p r e v i o u s l y   r e f e r r e d   to   b u t   n o t  

s h o w n )   a t   t h a t   end  of  t h e   a p p a r a t u s   i s   k e y e d   on  to   t h e  

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

t r a v e r s i n g   p u l l e y   w h i c h   i s   h o u s e d   w i t h i n   t h e   b o x   1 2 ,   i s  

m o u n t e d   on  a  b r a c k e t   ( n o t   shown)   w h i c h   i s   c a p a b l e   o f  

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



box  12 ,   t h e r e   b e i n g   a  s c r e w   h a v i n g   a  k n u r l e d   h e a d   1 1 0  

( F i g u r e s   1  and  5)  f o r   p r o d u c i n g   s l i d i n g   m o v e m e n t   o f   t h e  

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

t h e   p u l l e y   i n   t h e  b o x   12  t o w a r d s   and  away  f r o m  t h e   p u l l e y  

i n   t h e   box   11 .   A  c a b l e  1 1 2   i s   a n c h o r e d   a t   one  end  t o  

t h e   t r a v e r s i n g   u n i t   32,  p a s s e s   f r o m   t h e r e   t w i c e   r o u n d  

t h e   p u l l e y   i n   t h e   box   11 ,   to   g i v e   a  c a p s t a n   e f f e c t ,  

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

10 ,   t h r o u g h   c l e a r a n c e   h o l e s   i n   t h e   c a r r i a g e   34 ,   p a s s e s  
a r o u n d   t h e   p u l l e y   i n   t h e   b o x   1 2 ,   and  t h e n   r e t u r n s   a l o n g  

t h e   t o p   to   t h e   c a r r i a g e   34  to   w h i c h   i t s   o t h e r   end  i s  

a n c h o r e d .   When  t h e   p u l l e y   i n   t h e   box  12  i s   m o v e d  

o u t w a r d l y   to   t e n s i o n   t h e   c a b l e   1 1 2 ,   t h e   t r a v e r s i n g  

m e c h a n i s m   can  be  o p e r a t e d ,   and   i f   t h e   m o t o r   14  i s  

s t a r t e d ,   i t   t u r n s   t h e   p u l l e y   i n   t h e   box  11 ,   and  t h i s   p u l l s  

t h e   t r a v e r s i n g   u n i t   32  t h r o u g h   t h e   c a b l e   112  t o w a r d s   t h e  

box  11 .   A  p r o x i m i t y   s w i t c h   114   i s   m o u n t e d   i n   t h e   beam  1 0  

a d j a c e n t   to   t he   box  11 ,   and   when  t h e   t r a v e r s i n g   u n i t  

32  a r r i v e s   a t   t h e   box  11  end   o f   i t s   t r a v e l ,   w h e r e   t h e  

g r i n d i n g   w h e e l   78  w o u l d   be  m o v i n g   o f f   t h e   end  of  t h e  

c a r d - c l o t h i n g   on  t h e   c a r d i n g   m a c h i n e   r o l l e r ,   t h e  

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

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

r e v e r s a l   of  t h e   t r a v e r s i n g   m o t o r   14 ,   so  t h a t   t h e   u n i t   3 2  

b e g i n s   to   move  i n   t h e   o p p o s i t e   d i r e c t i o n   t o w a r d s   t h e  

box  12 .   A  s i m i l a r   p r o x i m i t y   s w i t c h   116  i s   m o u n t e d   i n  

t h e   beam  a t   t h e   o t h e r   e n d ,   and   when  t h e   u n i t  3 2   a r r i v e s  

a t   t h a t   end  of  t h e   b e a m ,   t h e   s w i t c h   116  i s   a c t i v a t e d   a n d  

t h i s   a l s o   r e v e r s e s   t h e   m o t o r   1 4 ,  c a u s i n g   t h e   u n i t   32  t o  

t r a v e l   a g a i n   t o w a r d s   t h e   box   1 1 .   In   t h i s   way,   so  l o n g  

as  t h e   a p p a r a t u s   i s   o p e r a t i o n a l ,   t h e   u n i t   32  w i l l   b e  

r e c i p r o c a t e d   a l o n g   t h e   l e n g t h   of   t h e   beam  10 .   I t   i s  

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

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



The  m e t h o d   of  m o u n t i n g   t h e   g r i n d i n g   a t t a c h m e n t   i n   a  

c a r d i n g   m a c h i n e   w i l l   now  be  d e s c r i b e d .   R e f e r r i n g   t o  

F i g u r e   8,  a  c a r d i n g   m a c h i n e   c y l i n d e r   i s   i n d i c a t e d   a t   1 2 0 ,  

and  a  d o f f e r   a t   1 2 2 .   B r a c k e t s   s u c h   as  t h o s e   shown   a t   1 2 4  

and  126  a r e   p r o v i d e d   on  t he   m a c h i n e   f r a m e   to   r e c e i v e   t h e  

g r i n d i n g   a t t a c h m e n t .   I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e  

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

e a c h   s i d e   of  t he   m a c h i n e ,   so  t h a t   t h e   g r i n d i n g   a t t a c h m e n t  

can  be  m o u n t e d   b e t w e e n   t h e   p a i r   of  b r a c k e t s .   E a c h   b r a c k e t  

h a s   an  o p e n - t o p p e d   b e a r i n g   ( i n d i c a t e d   d i a g r a m m a t i c a l l y   a t  

128  and  130  i n   F i g u r e   8)  w i t h i n   w h i c h   t h e   a x l e   of   t h e  

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

When  t h e   g r i n d i n g   a t t a c h m e n t   i s   b e i n g   f i t t e d   on  t o  

a  c a r d i n g   m a c h i n e   to   g r i n d   t h e   c a r d - c l o t h i n g   on  t h e  

c y l i n d e r   1 2 0 ,   t h e   p a r t   s p h e r i c a l   s e a t i n g s   22  a r e   l o c a t e d  

i n   t h e   b r a c k e t s   1 2 4 ,   and  t h e n   t h e   k n u r l e d   n u t s   24  a r e  

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

o u t s i d e   f a c e s   of  t h e i r   r e s p e c t i v e   m o u n t i n g   b r a c k e t s   1 2 4 ,  

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

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

to   a d j u s t   t h e   l a t e r a l   d i s p l a c e m e n t   of  t h e   g r i n d i n g  

a t t a c h m e n t ,   by  s l a c k e n i n g   one  of   t h e   n u t s   24 ,   a n d  

t i g h t e n i n g   t h e   o t h e r .  

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

s t a y   c o m p r i s i n g   a  b a r   132  h a v i n g   a  h o l e   134  a t   e a c h   e n d  

to   r e c e i v e   a  p i n   by  w h i c h   t h e   s t a y   can   be  c o n n e c t e d   t o  

one  of  t h e   end  p l a t e s   26  of  t h e   a t t a c h m e n t ,   and   a n  

e l o n g a t e d   s l o t   136  i n   w h i c h   i s   f i t t e d   a  c l a m p   s c r e w   1 3 8  

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

of  t h e   b e a r i n g s   128  and  130  i n   t h e   b r a c k e t s   124   and  1 2 6  

on  t h e   c a r d i n g   m a c h i n e .  

When  t h e   a t t a c h m e n t   h a s   b e e n   l o c a t e d   w i t h   i t s  

s e a t i n g s   22  i n   t h e   b r a c k e t s   1 2 4 ,   one  end  of  e a c h   s t a y   i s  

c o u p l e d   to   one  end  of  t h e   a t t a c h m e n t   by  a  p i n   f i t t e d  



t h r o u g h   one  of  i t s   h o l e s   134  and  t h e   c l a m p   s c r e w   i s  

a d j u s t e d   u n t i l   i t   s e a t s   i n   t h e   b r a c k e t   126  on  t h e  

m a c h i n e ,   a t   w h i c h   s t a g e   t h e   c l a m p   s c r e w   i s  t i g h t e n e d .  

The  p a r t   of  t h e   s t a y   b e t w e e n   t h e   c l a m p   s c r e w   and   t h e  

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

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

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

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

i n c l i n a t i o n   of   t h e   a t t a c h m e n t   i s   a d j u s t e d   by  a d j u s t i n g  

t h e   s t a y   w i t h   r e s p e c t   to   t h e   c l a m p   s c r e w   as  p e r m i t t e d  

by  t h e   s l o t   1 3 6 .  

The  m o u n t i n g   b r a c k e t s   124  a r e   t h e n   a d j u s t e d   to   b r i n g  

t h e   g r i n d i n g   w h e e l   78  i n t o   c o n t a c t   w i t h   t h e   c a r d - c l o t h i n g  

w i r e   on  t h e   c y l i n d e r   1 2 0 .   The  a n g u l a r   d i s p o s i t i o n   of   t h e  

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

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

c h a n g e d ,   t h i s   w i l l   h a v e   no  e f f e c t   on  t h e   c o n t a c t   of   t h e  

g r i n d i n g   w h e e l   78  w i t h   t he   c a r d - c l o t h i n g .   The  r e a s o n   f o r  

t h i s   i s   t h a t   t h e   s t u b   a x l e s   20  a r e   c o a x i a l   w i t h   t h e  

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

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

s p i n d l e .   H o w e v e r ,   t h e   f a c i l i t y   f o r   v a r y i n g   t h e   a n g l e   i s  

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

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

c a r d i n g   m a c h i n e .  

I f   t h e   a t t a c h m e n t   i s   to   be  u s e d   to   g r i n d   t h e  

c a r d - c l o t h i n g   on  t h e   d o f f e r ,   t h e n   t h e   s e a t i n g s   22  a r e  

l o c a t e d   i n   t h e   b e a r i n g s   120  of  t h e   b r a c k e t s   1 2 6 .   One  e n d  

of  t h e   s t a y   i s   f i t t e d   on  to  t h e   a t t a c h m e n t   and   t h e   c l a m p  

s c r e w   b e a r i n g   s u r f a c e   i s   r e c e i v e d   i n   t h e   b r a c k e t   1 2 4 .   I n  

t h i s   a r r a n g e m e n t   t h e   s t a y   132  a c t s   as  a  t i e   and  t h e  

p o s i t i o n   of  t h e   a t t a c h m e n t   i s   shown  i n   c h a i n - d o t t e d   l i n e s  

i n   F i g u r e   8 .  

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

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



c o n s t r u c t i o n   i t   may  be  p o s s i b l e   to  u se   o n l y   one  s t a y   a t  

one  end  of  t h e   a t t a c h m e n t .   T h i s   i s   b e c a u s e   a n y  

d e f l e c t i o n   of  t h e   a t t a c h m e n t   u n d e r   l o a d   w i l l   o n l y   t u r n  

the   d e f l e c t e d   beam  end   a b o u t   t h e   a x i s   p r o v i d e d   by  t h e   s t u b  

a x l e s   20  and  h e n c e   t h e   p o s i t i o n   of  t h e   g r i n d i n g   w h e e l  

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

c h a n g e .  

I t   w i l l   be  a p p r e c i a t e d ,   t h a t   i f   t he   i n v e n t i o n   i s   t o  

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

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

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

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

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

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

m o t o r   4 4 ,   and  a  c h a i n   o r   t o o t h e d   b e l t   d r i v e   may  be  u s e d  

i n   p l a c e   of  t h e   f l a t   b e l t   90  i l l u s t r a t e d   i n   F i g u r e s   2  a n d  
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I f   i t   i s  r e q u i r e d   to   g r i n d   t h e   b a r e   s u r f a c e s   of  t h e  

c y l i n d e r   or   d o f f e r   r o l l e r s   ( i . e .   b e f o r e   t h e   c a r d - c l o t h i n g  

i s   a p p l i e d )   t h e n   t h e   e n d s   of   t he   beam  may  be  s u p p o r t e d   o n  

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

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

on  t h e   u n d e r s i d e s   of   t h e   b o x e s   11  and  12 ,   or   on  t h e  

u n d e r s i d e s   of  s p e c i a l   b r a c k e t s   ( n o t   shown)   a t t a c h e d   t o  

t h e   b o x e s   11  and  1 2 .  



1.  A  s e r v i c i n g   a t t a c h m e n t   f o r   u se   on  a  c a r d i n g   m a c h i n e ,  

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

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

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

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

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

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

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

l o n g i t u d i n a l   r e c i p r o c a t i o n   on  s a i d   s u p p o r t   s t r u c t u r e ;  

an  arm  p r o j e c t i n g   l a t e r a l l y   f r o m   e a c h   end  of  s a i d  

s u p p o r t   s t r u c t u r e   a  s t u b   a x l e   c a r r i e d   by  e a c h   s a i d  

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

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

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

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

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

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

t h e   r o l l e r   to  be  s e r v i c e d .  

2.  A  s e r v i c i n g   a t t a c h m e n t   as  c l a i m e d   i n   C l a i m   1,  i n  

w h i c h   t h e   a r r a n g e m e n t   i s   s u c h   t h a t   s a i d   t r a v e r s i n g   u n i t  

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

any  a p p l i e d  l o a d s   by  s a i d   s u p p o r t   s t r u c t u r e .  



3.  A  g r i n d i n g   a t t a c h m e n t   f o r   u s e   on  a  c a r d i n g   m a c h i n e  

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

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

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

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

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

w h e e l   s p i n d l e   d i s p o s e d   on  one  s i d e   of   s a i d   beam  and  a  

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

t h e   o p p o s i t e   s i d e   of  s a i d   beam  to   s a i d   g r i n d i n g   w h e e l  

s p i n d l e ,   t h e r e   b e i n g   an  e n d l e s s   f l e x i b l e   d r i v e   m e m b e r  

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

d r i v e   member   h a v i n g   r u n s   e x t e n d i n g   on  o p p o s i t e   s i d e s   o f  

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

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

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

a p p l i e d   l o a d s   by  s a i d   b e a m .  

4.   A  g r i n d i n g   a t t a c h m e n t   as  c l a i m e d   i n   C l a i m   3,  i n  

w h i c h   s a i d   g u i d e   t r a c k s   a r e   p r o v i d e d   by  a  p a i r   of  r o d s   o f  

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

l o c a t e d   on  s a i d   beam  by  a  m o u n t i n g   of   V  c r o s s - s e c t i o n ,   a n d  

t h e   s e c o n d   of  s a i d   r o d s   b e i n g   l o c a t e d   on  s a i d   beam  by  a  

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

p r o v i s i o n   f o r   some  m o v e m e n t   of  s a i d   s e c o n d   r o d   t o w a r d s  

and   away  f rom  s a i d   f i r s t   r o d ,   t h e r e   b e i n g   m e a n s   f o r  

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

5.  A  g r i n d i n g   a t t a c h m e n t   as  c l a i m e d   i n   C l a i m   4,  i n   w h i c h  

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

b a l l - b e a r i n g ,   w i t h   t h e   i n s i d e s   of   t h e   b a l l s   e n g a g i n g  

d i r e c t l y   on  t h e   o u t s i d e s   of  s a i d   r o d s .  



6.  A  g r i n d i n g   a t t a c h m e n t   as  c l a i m e d   i n   C l a i m   3,  w h e r e i n  

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

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

7.  A  g r i n d i n g   a t t a c h m e n t   as  c l a i m e d   i n   C l a i m   4 ,   i n   w h i c h  

s a i d   two  g u i d e   t r a c k s   a r e   p o s i t i o n e d   a d j a c e n t   to   o p p o s i t e  

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

c o n t a i n i n g   the   a x e s   of  s a i d   d r i v i n g   m o t o r   and   s a i d  

g r i n d i n g   w h e e l   a t t a c h m e n t .  

8.  A  g r i n d i n g   a t t a c h m e n t   as  c l a i m e d   i n   C l a i m   3,  w h e r e i n  

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

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

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

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

m o t o r .  

9.   A  g r i n d i n g   a t t a c h m e n t  a s   c l a i m e d   i n   C l a i m   3,  w h e r e i n  

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

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

w h e e l   s p i n d l e   s i d e   of  s a i d   s a d d l e ,   s a i d   f l e x i b l e   d r i v e  

member   c o n n e c t i n g   s a i d   two  p u l l e y s ,   s a i d   d r i v e n   p u l l e y  

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

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

a x e s   of  r o t a t i o n   of  s a i d   m o t o r   s h a f t   and  s a i d   g r i n d i n g  

w h e e l   s p i n d l e ,   t h e r e   b e i n g   a t   l e a s t   one  g u i d e   p u l l e y   f o r  

s a i d   f l e x i b l e   d r i v e   member   a t   the   same  s i d e   of  s a i d   b e a m  

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

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

d r i v e   member   i s   h e l d   c l e a r   of  s a i d   b e a m .  



10 .   A  g r i n d i n g   a t t a c h m e n t   as  c l a i m e d   i n   C l a i m   3,  i n   w h i c h  

an  a rm  p r o j e c t s   l a t e r a l l y   f r o m   e a c h   end   of  s a i d   b e a m ,   a n d  

c a r r i e s   a  s t u b   a x l e ,   s a i d   two  s t u b   a x l e s   b e i n g   c o a x i a l   w i t h  

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

s a i d   s t u b   a x l e s   a r e   l o c a t e d   i n   b e a r i n g s   on  a  c a r d i n g  

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

g r i n d i n g   w h e e l ,   a t   w h i c h   s a i d   g r i n d i n g   a t t a c h m e n t   can   b e  

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

g r i n d i n g   w h e e l   and  t h e   r o l l e r   to   be  g r o u n d .  
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