
European  Patent  Office  ©  Publication  number:  0  0 6 6   4 3 7  

Office  europeen  des  brevets  A1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  82302647.1  ©  Int.  CI.3:  D  01  H  5 / 6 4  

©  Date  of  filing:  24.05.82 

©Priority:  27.05.81  GB  8116137  ©Applicant:  JAMES  MACKIE  &  SONS  LIMITED 
Albert  Foundry  P.O.Box  49 
Belfast  Northern  Ireland  BT12  7ED(GB) 

©  Date  of  publication  of  application: 
08.12.82  Bulletin  82/49  ©  Inventor:  Hunt,  Robert  John 

62  Limehill  Road 
©  Designated  Contracting  States:  Lisburn  County  Antrim  Northern  Ireland(GB) 

DE  FR  GB 
©  Representative:  Jennings,  Guy  Kenneth  et  al, 

GILL  JENNINGS  &  EVERY  53/64  Chancery  Lane 
London  WC2A1HN(GB) 

(§)  Drawing  frame. 

(57;  An  intersecting  drawing  frame  includes  upper  and  lower 
sets  of  chain-mounted  pinned  fallers  1  and  2  respectively.  A 
rotary  cleaning  brush  10  and  co-operating  suction  device  12 
are  mounted  at  or  close  to  the  front  of  the  path  of  the  fallers 
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A n   intersecting  drawing  frame  includes  upper  and  lower 
sets  of  chain-mounted  pinned  fallers  1  and  2  respectively.  A 
rotary  cleaning  brush  10  and  co-operating  suction  device  12 
are  mounted  at  or  close  to  the  front  of  the  path  of  the  fallers 
of  the  upper  set  1  so  as  to  engage  the  fallers  after  they  have 
withdrawn  from  the  sliver  being  drafted.  This  is  in  contrast  to 
the  normal  arrangement  of  the  brush  at  the  rear  of  the 
machine  and  leads  to  unexpected  advantages. 



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

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

c h a i n s   by  m e a n s   of  w h i c h   t h e y   a r e   d r i v e n   or  c a r r i e d  

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

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

d r a f t e d   i s   p i n n e d   by  t h e   f a l l e r s .   T h e s e   f r a m e s   m a y  
be  e i t h e r   of   t h e   open   t y p e ,   t h a t   i s   to  say   h a v i n g  

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

d r a f t e d   r e s t ,   or   of  t h e   i n t e r s e c t i n g   t y p e   w i t h   u p p e r  
and  l o w e r   s e t s   of  c o - o p e r a t i n g   f a l l e r s   so  t h a t   t h e  

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

a b o v e .   I t   i s   w i t h   t h i s   s e c o n d   t y p e   t h a t   t h e  

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 .  

D r a w i n g   f r a m e s   of  t h i s   t y p e   h a v e   m a i n l y ,  

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

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

c e r t a i n   e x t e n t   f o r   t h e   d r a f t i n g   of  w o o l .   The  t r e a t m e n t  

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

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

p i n s .  

I t   h a s   b e e n   t h e   p r a c t i c e   to  l o c a t e   t h e s e  

r o t a r y   b r u s h e s   a t   t h e   r e a r   of  t h e   m a c h i n e   so  t h a t   t h e  

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

r e a c h   and  move  f o r w a r d l y   a l o n g   a  g e n e r a l l y   h o r i z o n t a l  



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

t h e   m a c h i n e .   In   a d d i t i o n ,   i t   i s   known  to  f i t   s u c t i o n  

n o z z l e s   to   t h e   r e a r   of   t h e   b r u s h e s   to   r e m o v e   t h e   d i r t  

l o o s e n e d   f r o m   t h e   p i n s   by  t h e   r o t a r y   b r u s h   or   b r u s h e s .  

F u r t h e r   s u c t i o n   d e v i c e s   h a v e   b e e n   f i t t e d   i n   t h e  

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

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

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

a l t h o u g h   when  d r a f t i n g   p a r t i c u l a r l y   d i r t y   w o o l ,   i t  

h a s   b e e n   n e c e s s a r y   to   c l e a n   t h e   b r u s h e s   and   t h e  

a s s e m b l y   as  a  w h o l e   a t   f a i r l y   f r e q u e n t   i n t e r v a l s .  

R e c e n t l y ,   h o w e v e r ,   t h e r e   h a v e   b e e n   p r o p o s a l s  

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

d r a f t i n g   o f   j u t e   as  d e s c r i b e d   i n   o u r   c o - p e n d i n g   B r i t i s h  

a p p l i c a t i o n   n o :  2 0 6 9 5 4 6 A .   J u t e   f i b r e s   a r e   m u c h  

d i r t i e r   t h a n   wool   and  t h e   c l e a n i n g   a r r a n g e m e n t s   s o  

f a r   d e s c r i b e d   h a v e   p r o v e d   q u i t e   i n a d e q u a t e .   D e s p i t e  

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

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

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

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

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

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

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

a t   o r   c l o s e   to   t h e   f r o n t   of   t h e   p a t h   of   t h e   f a l l e r s  

of   t h e   u p p e r   s e t   so  as  to  e n g a g e   t h e   f a l l e r s   a f t e r  
t h e y   h a v e   w i t h d r a w n   f r o m   t h e   s l i v e r   b e i n g   d r a f t e d ,  
and  a  c o - o p e r a t i n g   s u c t i o n   d e v i c e   l o c a t e d   a d j a c e n t  

t h e   b r u s h   and  f o r w a r d l y   of  i t   so  as  to  r e c e i v e   a t  

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

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



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

f a l l e r   p a t h .   The  a p p a r e n t l y   s i m p l e   s t e p   of  m o v i n g  

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

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

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

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

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

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

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

l e a v i n g   t h e   g e n e r a l l y   h o r i z o n t a l   w o r k i n g   r e a c h   e x t e n d s  

more  or   l e s s   v e r t i c a l l y   to  a  c o r n e r   d e f i n e d   by  a n  

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

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

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

c u r v e   b e f o r e   r e t u r n i n g   to  t h e   w o r k i n g   r e a c h .   I t  

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

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

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

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

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

a c t i o n   of  t h e   b r i s t l e s   of   t h e   b r u s h .   The  b r u s h   i s  

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

f rom  t h e   r o o t s   to  t h e   t i p s   of   t h e   p i n s ,   t h u s  

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

a l o n g   t h e   p i n s   and  i n t o   t h e   s u c t i o n   n o z z l e .   T h e  

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

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

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

p i n s   a r e   g e n e r a l l y   h o r i z o n t a l .   T h i s   i s   n o t   e s s e n t i a l ,  

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

a n g l e   of  t h e   p i n s   b e t w e e n   0°  and  45°  to  t h e   h o r i z o n t a l .  



A l t h o u g h   t h e   i m p r o v e m e n t   d e p e n d s   on  t h e  

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

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

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

a c t i o n   of  t h e   m o v i n g   b r i s t l e s   i n   r e l a t i o n   to   t h e  

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

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

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

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

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

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

to   t h e   b e g i n n i n g   of   t h e   w o r k i n g   r e a c h .   A l t h o u g h  

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

s u c h   as  to  t e n d   to   sweep   t h e   d i r t   away  f r o m   t h e   b o d i e s  

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

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

i n h i b i t s   t h i s   e f f e c t   and  much  of  t h e   d i r t   r e m o v e d  

f r o m   t h e   p i n s   b e c o m e s   e m b e d d e d   in   t h e   b r i s t l e s   o f   t h e  

b r u s h   so  as  to  c a u s e   i t   to   p r o g r e s s i v e l y   l o s e   i t s  

e f f e c t i v e n e s s .  

F u r t h e r m o r e ,   b e c a u s e   t h e   b r u s h   i s   l o c a t e d  

to  t h e   r e a r   of  and  a b o v e   t h e   f a l l e r   p a t h   and   o f  

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

t h e   m o v e m e n t   of   t h e   f a l l e r s ,   much  of  t h e   d i r t   s w e p t  

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

t h e   t o p   of  t h e   f a l l e r s   a g a i n   so  as  to   be  c o n v e y e d  

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

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

c h o k e d .  

The  gap  b e t w e e n   a d j a c e n t   f a l l e r s   i s   e i t h e r  

v e r y   s m a l l   or   n o n - e x i s t e n t   o v e r   m o s t   of   t h e   f a l l e r  

p a t h   b u t   i t   o p e n s   o u t   r a t h e r   more  as  t h e   f a l l e r s   p a s s  



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

a s s e m b l y   b e f o r e   t h e   f a l l e r s   r e - e n t e r   t he   w o r k i n g   j 

r e a c h .   When  t h e   b r u s h   b e c o m e s   c h o k e d   w i t h   d i r t  

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

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

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

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

so  c o m p a c t e d   as  to  a c t   as  a  b r a k e   on  t h e   m o v i n g  

f a l l e r s   and  p l a c e   s u c h   a  s t r a i n   on  t h e   m e c h a n i s m  

as  to   c a u s e   i t   to  s e i z e   w i t h   c o n s e q u e n t   b r e a k a g e  

of  p a r t s .  

The  e f f e c t   i s   m o s t   m a r k e d   on  t h e   u p p e r  

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

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

of  t h e   f a l l e r s .   On  t h e   l o w e r   f a l l e r   a s s e m b l y ,  

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

so  t h a t   t h e   d i r t   i s   more  i n c l i n e d   to  d r o p   away  f r o m  

t h e   f a l l e r s .   C o n s e q u e n t l y ,   a l t h o u g h   t h e   f i t t i n g  

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

i s   by  no  means   e x c l u d e d ,   t h e   c o n v e n t i o n a l   a r r a n g e m e n t  

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

s p a c e   i s   a v a i l a b l e ,   i s   f o u n d   to  be  q u i t e   a d e q u a t e .  

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

s e c t i o n a l   v i e w .  

The  m a c h i n e   c o m p r i s e s   an  u p p e r   f a l l e r   a s s e m b l y  

i n d i c a t e d   g e n e r a l l y   as  1  and  a  l o w e r   f a l l e r   a s s e m b l y  

i n d i c a t e d   g e n e r a l l y   as  2,  e a c h   d e f i n i n g   a  c l o s e d   p a t h  

i n c l u d i n g   a  h o r i z o n t a l   w o r k i n g   r e a c h   3.  The  u p p e r   a s s e m b l y  

1  r u n s   i n   a  c l o c k w i s e   d i r e c t i o n   and  t h e   l o w e r   a s s e m b l y   2  

in   an  a n t i - c l o c k w i s e   d i r e c t i o n   and ,   a f t e r   r e a c h i n g   t h e  

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

v e r t i c a l   p a t h   4.  The  d r i v i n g   p i n i o n   and  i d l e r   p i n i o n s   a r e  

o m i t t e d   f o r   s a k e   of  s i m p l i c i t y ,   b u t   a t   t h e   end  of  e a c h  

v e r t i c a l   p a t h   4,  e a c h   a s s e m b l y   p a s s e s   a r o u n d   a  c o r n e r   5 

and  t h e n   a l o n g   a  p a t h   6  w h i c h   s l o p e s   b a c k   t o w a r d s   t h e   r e a r  



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

r e l a t i v e l y   l a r g e   c u r v e   7  b e f o r e   r e - e n t e r i n g   t h e  

w o r k i n g   r e a c h   3.  The  c l e a n i n g   b r u s h e s   h a v e  

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

t h e   f a l l e r   a s s e m b l y ,   ( i . e .   t h e   r i g h t   h a n d   s i d e  

as   s e e n   i n   t h e   d r a w i n g s ) .   Thus  on  t h e   u p p e r  

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

i n   t h e   r e g i o n   i n d i c a t e d   as  A  w h e r e   t h e   p i n s   a r e  

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

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

In   a  c o n s t r u c t i o n   i n   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,  

as   i l l u s t r a t e d ,   a  r o t a r y   c l e a n i n g   b r u s h   10  i s  

s i t u a t e d   a t   t h e   f r o n t   of   t h e   m a c h i n e   so  as   t o  

e n g a g e   t h e   p i n s   a t   t h e   c o r n e r   5  as   t h e y   move  t h r o u g h  

an  a n g l e   c l o s e   t o   t h e   h o r i z o n t a l   t o   an  a n g l e   i n  

t h e   r e g i o n   of   45°   to   t h e   h o r i z o n t a l .   The  b r u s h  

i s   d r i v e n   to   r o t a t e   i n   a  c l o c k w i s e   d i r e c t i o n   s o  

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

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

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

h o r i z o n t a l   d i r e c t i o n   so  t h a t   a  l a r g e   p r o p o r t i o n  

of   i t   i s   r e c e i v e d   by  a  s u c t i o n   h o o d   11  to   t h e  

f r o n t   of   t h e   b r u s h ,   c o n n e c t e d   t o   a  d u c t   1 2 .  

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

t h e   d i r t   i s   v e r y   much  g r e a t e r   on  t h e   u p p e r   a s s e m b l y  

1  t h a n   on  t h e   l o w e r   a s s e m b l y   2  and   f o r   t h i s   r e a s o n  

a  c l e a n i n g   b r u s h   15  w h i c h   r o t a t e s   i n   an  a n t i -  

c l o c k w i s e   d i r e c t i o n   i s   shown  a t   t h e   r e a r   of   t h e  

l o w e r   a s s e m b l y   2.  D i r t   t h r o w n   o f f   t h e   p i n s   a n d  

f a l l e r s   of   t h e   a s s e m b l y   by  t h e   b r u s h   15  p a s s e s  
t o   a  h o p p e r   16  l e a d i n g   to   a  s u c t i o n   d u c t   1 7 .  

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



and   e x t e n d s   b e l o w   a  m a j o r   p a r t   of   t h e   l e n g t h  

of   t h e   f a l l e r   p a t h   and   b e y o n d   so  t h a t   d i r t   w i p e d  

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

of   t h e   h o p p e r .   The  e x t e n d e d   w i d t h   of   t h e   h o p p e r  

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

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

c o u l d   be  o b t a i n e d   by  l o c a t i n g   t h e   b r u s h   15  t o w a r d s  

t h e   f r o n t   of  t h e   f a l l e r   a s s e m b l y   2,  t h e   e f f e c t  

of   t h e   d i r t   on  t h e   l o w e r   a s s e m b l y   i s   so  much  l e s s  

t h a t ,   o v e r   any   p a r t i c u l a r   p e r i o d   of   o p e r a t i o n ,  

a p p r o x i m a t e l y   as  much  d i r t   a c c u m u l a t e s   on  t h e  

b r u s h   15  a t   t h e   r e a r   of   t h e   l o w e r   a s s e m b l y   as  i t  

d o e s   on  t h e   b r u s h   10  a t   t h e   f r o n t   of   t h e   u p p e r  

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

a p p r o x i m a t e l y   e q u a l   i n t e r v a l s .  

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

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

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

as  i n d i c a t e d   by  t h e   a r r o w   20  and   p a s s e s   b e t w e e n  

a  p a i r   of   f e e d   r o l l e r s   21  to   t h e   w o r k i n g   r e a c h   3  

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

l o w e r   f a l l e r   a s s e m b l i e s   1  and   2  r e s p e c t i v e l y .  

A f t e r   l e a v i n g   t h e   w o r k i n g   r e a c h   3,  t h e   s l i v e r  

p a s s e s   to   d r a w i n g   r o l l e r s   22,  23  and   24,  t h e  

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

a  c l e a n i n g   r o l l e r   25  so  as  to   m a i n t a i n   i t s   s u r f a c e  

f r e e   of   d i r t .   The  s l i v e r   t h e n   p a s s e s   to   a  

d o u b l i n g   p l a t e   27  b e f o r e   r e a c h i n g   t h e   d e l i v e r y  

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

c o v e r   28.   By  v i r t u e   of   t h e   i m p r o v e d   c l e a n i n g  

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



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

l o n g e r   p e r i o d s   w i t h o u t   t h e   n e e d   to   s t o p   i t   f o r  

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

s l i v e r   i s   i t s e l f   v e r y   much  c l e a n e r .  



1.  A  t e x t i l e   d r a w i n g  f r a m e   of  t h e   i n t e r s e c t i n g  

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

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

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

a  g e n e r a l l y   h o r i z o n t a l   w o r k i n g   r e a c h   o v e r   w h i c h   t h e  

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

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

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

f r o n t   of   t h e   p a t h   of  t h e   f a l l e r s   of  t h e   u p p e r   s e t   s o  

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

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

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

of  i t   so  as  to  r e c e i v e   a t   l e a s t   a  l a r g e   p r o p o r t i o n  

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

f a l l e r s .  

2.  A  t e x t i l e   d r a w i n g   f r a m e   a c c o r d i n g   to  c l a i m   1  

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

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

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

t h e   w o r k i n g   r e a c h .  

3.  A  t e x t i l e   d r a w i n g   f r a m e   a c c o r d i n g   to  c l a i m   2  

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

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

h o r i z o n t a l .  
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