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©  Roller  assembly  primarily  for  a  chain  conveyor. 

©  A  roller  assembly  primarily  intended  for  chain  con- 
veyors  comprising  a  roller  (26)  journalled  for  rotation  on  a 
bushing  (36),  the  roller  being  sealed  against  ingress  of  fore- 
ign  matter  by  at  least  one  labyrinth  seal,  said  seal  comprising 
a  pair  of  overlapping  rings  (46,56)  received  in  a  counterbore 
(42)  in  one  end  face  of  the  roller,  one  ring  (46)  being  fitted  to 
the  bushing  and  the  other  (56)  to  the  roller,  whereby  passage 
of  grease  through  the  seal  is  restricted  to  -a  tortuous  path 
formed  by  said  overlapping  rings. 

In  use,  the  inner  ring  (46)  provides  an  axial  thrust  bear- 
ing  surface  (101)  for  the  roller.  The  rings  are  preferably 

'  L-shaped  in  cross-section  and  are  suitable.for  use  with  rollers 
of  metal  or  plastics  material. 
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of  metal  or  plastics  material. 



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

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

a r e   moved  by  one  or   more  c h a i n   s t r a n d s ,   t h e   c h a i n  

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

by  a  s e r i e s   of  r o l l e r   a s s e m b l i e s .  

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

known  in  t h e   a r t   b e c a u s e   of  t h e  e x t r e m e l y   wide   r a n g e  

of  m a t e r i a l s   w h i c h   may  be  c o n v e n i e n t l y   c o n v e y e d   i n  

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

c o n v e y   b u l k   m a t e r i a l s   i s   commonly   known  in  t h e   a r t   a s  

an  a p r o n   c o n v e y o r   or   a  pan  c o n v e y o r .   T h i s   t y p e   o f  

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

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

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

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

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



c o n v e y o r   p a t h .   The  s u p p o r t i n g   r o l l e r s   may  be  of  t h e  

" i n b o a r d "   t y p e   w h e r e i n   t h e y   a r e   m o u n t e d  o n   t h e  

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

as  shown  f o r   e x a m p l e   in  U .S .   P a t e n t   No.  3 , 3 3 1 , 4 9 0 ;   o r  

t h e y   may  be  of   t h e   " o u t b o a r d "   t y p e   w h e r e i n   t h e   r o l l e r s  

a r e ' m o u n t e d   in   t h e   o u t s i d e   of  t h e   c o n v e y o r   c h a i n  

s i d e b a r s ,   m o s t   commonly   in  p a i r s   on  a  s h a f t   e x t e n d i n g  

t h r o u g h   t h e   s i d e b a r s   t h e r e o f ,   as  shown  f o r   e x a m p l e   i n  

U .S .   P a t e n t   No.  2 , 5 1 7 , 2 0 8 .  

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

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

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

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

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

c h a i n   s i d e b a r s ,   as  i s   shown  in  t h e   a b o v e   m e n t i o n e d  

P a t e n t   No.  2 , 5 1 7 , 2 0 8 .   P r e f e r a b l y ,   some  means   o f .  

s e c u r i n g   t h e   b u s h i n g s   a g a i n s t   r o t a t i o n  o f  t h e   common 

s h a f t   i s   u s e d   and   t h u s   t h e   r o l l e r   r o t a t e s   on  t h e  

b u s h i n g   in   t h e   m a n n e r   of   a  p l a i n   j o u r n a l   b e a r i n g .  

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

t h e   b u s h i n g s   a r e   an  e x a m p l e   of  one   m e a n s   o f  

p r e v e n t i n g   b u s h i n g   r o t a t i o n ,   s u c h   as  shown  in   U . S .  

P a t e n t   No.  3 , 2 1 4 , 0 0 8 .  

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

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



c o n v e y o r s   u s e d   to   c o n v e y   a  w ide   v a r i e t y   of  b u l k  

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

l i m e s t o n e ,   c o a l   and  o t h e r   m i n e r a l s   and  o r e s .   Most  o f  

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

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

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

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

w e a r   and  e v e n t u a l   f a i l u r e   of  t h e   r o l l e r   a s s e m b l y .   T h e  

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

or   r e s e r v o i r s   w h i c h   a re   p e r i o d i c a l l y   r e - g r e a s e d   v i a   a n  

e x t e r n a l   g r e a s e   f i t t i n g   und  some  of  t h e   f o r e i g n  

m a t e r i a l   w i l l   be  p u r g e d   in  rhe  r e - g r e a s i n g   p r o c e s s .  

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

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

of  c o n t a m i n a n t s   r e m a i n s .  

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

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

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

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

c o m p l e x   in  c o n s t r u c t i o n   and  t h e i r   h i g h   c o s t   makes   t h e m  

u n s u i t a b l e   f o r   i n c o r p o r a t i o n   i n  r o l l e r   a s s e m b l i e s   f o r  

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

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

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

r e q u i r e m e n t   w h i c h   has   to   be  b o r n e   in  mind   in  d e s i g n i n g  

s e a l s   f o r   s u c h   p u r p o s e s .  



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

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

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

s e a l e d   a g a i n s t   i n g r e s s   of  f o r e i g n   m a t t e r   by  at  l e a s t  

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

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

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

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

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

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

By  f i t t i n g   one  of  t h e   o v e r l a p p i n g   r i n g s   to   t h e   r o l l e r  

and  t h e   o t h e r   r i n g   to   t he   b u s h i n g   in  s u c h   a  way  t h a t   n o  

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

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

l a b y r i n t h   s e a l   ( w i t h   c o n s e q u e n t i a l   e x p o s u r e   of  t h e  

b e a r i n g   s u r f a c e s   to   i n g r e s s   of   c o n t a m i n a n t s )   i s   a v o i d e d .  

At  t h e   same  t i m e ,   an  e f f e c t i v e   s e a l   i s   a c h i e v e d   by  a  

s i m p l e ,   r o b u s t   s t r u c t u r e .  

The  r i n g s   may  be  f i t t e d   s e c u r e l y   to   t h e   r o l l e r   o r  

b u s h i n g   by  any  known  p r o c e s s ,   e . g .   s w a g i n g   o r   p r e s s i n g ,  

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

i n t e r f e r e n c e   f i t .  

P r e f e r a b l y   a t   l e a s t   one   of   t h e   o v e r l a p p i n g   r i n g s   w h i c h  

f o r m   t h e   s e a l   h a v e   an  L - s h a p e d   c r o s s - s e c t i o n .   N o r m a l l y ,  



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

b u s h i n g   and   i s   s p a c e d   by  a  s m a l l e r   d i s t a n c e   f rom  t h e  

r o l l e r   t h a n   f rom  t h e   o t h e r   r i n g   so  t h a t   t he   i n n e r   r i n g  

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

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

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

c r o s s - s e c t i o n   w h i c h ' i s   f o r c e   f i t t e d   on  t h e   b u s h i n g   s o  

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

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

r i n g   of  t h e   s e a l   a l s o   has   an  L - s h a p e d   c r o s s - s e c t i o n  

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

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

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

l a t e r a l   t h r u s t   l o a d s .  

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

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

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

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

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

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

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

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

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

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

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

o f  f o r e i g n   m a t t e r   by  at   l e a s t   one   l a b y r i n t h   s e a l ,   s a i d  



s e a l   c o m p r i s i n g   a  p a i r   of  o v e r l a p p i n g   s e a l i n g   r i n g s  

r e c e i v e d   in  a  c o u n t e r b o r e   in  one  end   f r e e   o f  t h e   r o l l e r ,  .  

one  r i n g   b e i n g   f i t t e d   to  t h e   b u s h i n g   and  t h e   o t h e r   t o  

t h e   r o l l e r ,   w h e r e b y   p a s s a g e   of  g r e a s e   t h r o u g h   t h e   s e a l  

i s   r e s t r i c t e d   to   a  t o r t u o u s   p a s s a g e   f o r m e d   by  s a i d  

o v e r l a p p i n g   r i n g s .  

The  c h a i n   c o n v e y o r   a c c o r d i n g   to   t h e   i n v e n t i o n   may  b e  

of   t h e   i n b o a r d   or   o u t b o a r d   t y p e   and  may  e m b o d y  a   s i n g l e  

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

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

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

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

g e n e r a l   t y p e s   a r e   d e s c r i b e d   in  U . S .   P a t e n t  N o s .  

2 , 5 1 7 , 2 0 8 ;   3 , 2 1 4 , 0 0 8   a n d  3 , 3 3 1 , 4 9 0   to   w h i c h   r e f e r e n c e  

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

c o n s t r u c t i o n .  

S e v e r a l  e m b o d i m e n t s   of  r o l l e r   a s s e m b l i e s  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   by  way  o f  

i l l u s t r a t i o n   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   in   w h i c h  

F i g u r e   I  i s   a  p e r s p e c t i v e  v i e w   of   a  s e c t i o n   o f  

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

of   t h e   p r e s e n t  i n v e n t i o n ;  



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

s i n g l e   pan  and  c o n v e y o r   c h a i n   l i n k   of  F i g u r e   1 

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

r o l l e r   a s s e m b l y   t h e r e o n ;  

F i g u r e   3  i s   a  c r o s s - s e c t i o n a l   v i ew  t h r o u g h   t h e  

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

p r e f e r r e d   e m b o d i m e n t ,  

F i g u r e   4  i s   an  end  e l e v a t i o n   of  t h e   r o l l e r  

a s s e m b l y   of  F i g u r e   3 ;  

F i g u r e   5  i s   a  p a r t i a l   c r o s s - s e c t i o n a l   v i ew   of  a n  

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

t h e   p r e s e n t   i n v e n t i o n ;   a n d  

F i g u r e   6  i s  a   p a r t i a l   c r o s s - s e c t i o n a l   v i e w   of  a  

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

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

F i g u r e   1  shows   t h e   g e n e r a l   a r r a n g e m e n t   of  an  a p r o n  

c o n v e y o r   10  w h e r e i n   a  s e r i e s   of  o p e n - e n d e d ,   o v e r l a p p i n g  

p a n s   12  i s   m o u n t e d   on  a  p a i r   of  s p a c e d ,   p a r a l l e l  

c o n v e y o r   c h a i n s   14  ( o n l y   t h e   c h a i n   on  t h e   n e a r   s i d e  

b e i n g   shown  in  F i g u r e   1 ) .   The  c h a i n s   14  a r e   s u p p o r t e d  

f o r   t r a v e l   o v e r   r a i l s   16  by  a  s e r i e s   of   r o l l e r  

a s s e m b l i e s   18  of  t h e   p r e s e n t   i n v e n t i o n .  R e f e r r i n g   a l s o  



to   F i g u r e   2,  e a c h   p a i r   of  r o l l e r   a s s e m b l i e s   1 8 . i s  

c o n v e n i e n t l y   m o u n t e d   on  t h e   e n d s   of  a  s h a f t  2 0   w h i c h  

e x t e n d s   t h r o u g h   h o l e s   in   t h e   s i d e b a r s   22  of  t h e   c h a i n  

s t r a n d s   14.   The  r o l l e r   a s s e m b l i e s   18  may  be  h e l d   o n .  

t h e   s h a f t s   20  in  any  s u i t a b l e   m a n n e r ,   s u c h   as  w i t h  

c o t t e r   p i n s   2 4 .  

In  t h e   p r e f e r r e d   e m b o d i m e n t   shown  in  F i g u r e s   3  and  4 ,  

the   r o l l e r   a s s e m b l y   18  i n c l u d e s   a  r o l l e r   member   2 6  

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

f l a t   p a r a l l e l   end  f a c e s   30,   and  a  c y l i n d r i c a l   b o r e   3 2  

e x t e n d i n g   t h e r e t h r o u g h .   The  r o l l e r   member   26  a l s o  

p r e f e r a b l y  i n c l u d e s   a  f l a n g e   34  e x t e n d i n g   r a d i a l l y  

o u t w a r d   f r o m   t h e   o u t e r   s u r f a c e   28  a d j a c e n t   one  of  t h e  

end  f a c e s   30  to   k e e p   t h e   a p r o n   c o n v e y o r   10  on  t h e   r a i l s  

16  o v e r   w h i c h   i t   t r a v e l s .  

A  b u s h i n g   36  h a v i n g   an  o u t e r   c y l i n d r i c a l   s u r f a c e   38  i s  

j o u r n a l l e d   in   t h e   b o r e   32  of  t h e   r o l l e r   member   f o r  

r e l a t i v e  r o t a t i o n   t h e r e i n .   In  p r a c t i c e ,   of  c o u r s e ,   t h e  

r o l l e r  m e m b e r   26  i s  a d a p t e d   to   r o l l   o v e r   t h e   s u p p o r t i n g  

r a i l  1 6  a n d   t h e   b u s h i n g   36  i s   p r e f e r a b l y   h e l d   f r o m  

r o t a t i n g  b y   u s e ;   f o r   e x a m p l e ,   of  a  s q u a r e   t h r o u g h   b o r e  

4 0  i n   t h e   b u s h i n g .   The  r o l l e r   member   2 6  a n d   t h e   b u s h i n g  

3 6  a r e   b o t h   c o m m o n l y   made  o f   c a s t   i r o n   and  t h e   m a t i n g  

b e a r i n g   s u r f a c e s   on  t h e   b o r e   32  and  t h e   o u t e r   s u r f a c e   38,  

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



E a c h  e n d   f a c e   30  of  t h e   r o l l e r   member   i s   p r o v i d e d   w i t h  

a  c o u n t e r b o r e   42  h a v i n g   a  c y l i n d r i c a l   s u r f a c e   c o n c e n t r i c  

w i t h   t h e   b o r e   32  and  an  end  w a l l  4 4   l y i n g   p a r a l l e l   t o  

t h e  e n d   f a c e   30.   An  i n n e r   s e a l i n g   r i n g   46  of  L - s h a p e d  

c r o s s   s e c t i o n   h a v i n g   an  a x i a l l y   e x t e n d i n g   l e g   48  and  a  

r a d i a l l y   e x t e n d i n g   l e g   50  i s   p r e s s e d   o n t o   t h e   o u t e r  

s u r f a c e   38  of  e a c h   of  t h e   b u s h i n g   36  and  i n t o   t h e  

c o u n t e r b o r e s   42  in  e a c h   end  f a c e   30.   The  i n n e r   s e a l i n g  

r i n g s   46,   w h i c h   a r e   p r e f e r a b l y   made  of  f o r m e d   m e t a l  

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

i n t e r f e r e n c e   f i t   in  t h e   r a n g e   of  a p p r o x i m a t e l y   .006  t o  

.012  i n c h .   T h i s   t i g h t   i n t e r f e r e n c e   f i t   s e c u r e s   t h e  

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

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

e x t e n d i n g   l e g   50  of  e a c h   i n n e r   s e a l i n g   r i n g   and  t h e  

c o r r e s p o n d i n g   end  w a l l   44  of   t h e   c o u n t e r b o r e .   T h e  

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

as  w i l l   be  d e s c r i b e d   in  g r e a t e r   d e t a i l   b e l o w ,   a n d  

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

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

r a d i a l l y  e x t e n d i n g   l e g   50  a l s o   p r o v i d e s   a  s u b s t a n t i a l  

t h r u s t  b e a r i n g   s u r f a c e   a g a i n s t   w h i c h   t he   end  w a l l   44  o f  

t h e  c o u n t e r b o r e   may  b e a r   when  t h e   r o l l e r   member   i s  

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

A n  o u t e r   s e a l i n g   r i n g   5 2 ,  a l s o   of   L - s h a p e d   c r o s s  

s e c t i o n ,  i n c l u d e s   an  a x i a l l y   e x t e n d i n g   l e g   54  and  a  



r a d i a l l y   e x t e n d i n g  l e g   56.   In  a  m a n n e r   s i m i l a r   to   t h e  

i n n e r   s e a l i n g   r i n g s ,   e a c h   o u t e r   s e a l i n g   r i n g  5 2   i s  

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

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

c o u n t e r b o r e   42  in  e a c h   end   f a c e   of  t h e   r o l l e r   m e m b e r .  

The  a x i a l l y   e x t e n d i n g   l e g   54  i s   p r e f e r a b l y   of  a  l e n g t h  

e q u a l   to   t h e   d e p t h   of  t h e   c o u n t e r b o r e   42,   s u c h   t h a t   i t s  

i n n e r   e d g e  a b u t s   t h e   end  w a l l   44  of  t h e   c o u n t e r b o r e   a n d  

t h e   r a d i a l l y   e x t e n d i n g   l e g   56  l i e s   f l u s h   w i t h   t h e  e n d  

f a c e   30  of  t h e   r o l l e r   m e m b e r .  

The  r e s p e c t i v e   r a d i a l l y   e x p e n d i n g   l e g s   50  and  56  of  t h e  

i n n e r   and  o u t e r   s e a l i n g   r i n g s   46  and  52  a r e   a x i a l l y  

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

p a s s a g e   o f   t h e   l a b y r i n t h   s e a l .   T h e s e   r a d i a l l y   e x t e n d i n g  

l e g s   50  and  56  a r e   e a c n   r e s p e c t i v e l y   r a d i a l l y   s p a c e d  

f r o m   t h e   a x i a l l y   e x t e n d i n g   l e g s   54  and  48  of   t h e  

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

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

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

a  g e n e r a l l y   U - s h a p e d   c o n f i g u r a t i o n   i s   f o r m 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   c o u n t e r b o r e   end  w a l l   44  and  t h e  

r a d i a l l y   e x t e n d i n g   l e g   50  of   t h e   i n n e r   s e a l i n g   r i n g   4 6 ,  

t h e   s p a c e   b e t w e e n   t h e   o u t e r   e d g e   o f  s a i d  l e g   50  a n d  

t h e   a x i a l l y   e x t e n d i n g   l e g   54  of   t h e   o u t e r   s e a l i n g   r i n g  

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

5 0   and  56  of   t h e   i n n e r   and  o u t e r   s e a l i n g   r i n g s ,   and  t h e  



s p a c e   b e t w e e n   t h e   edge   of  s a i d   l e g   56  and  t h e   a x i a l l y  

e x t e n d i n g   l e g   48  of  t h e   i n n e r   s e a l i n g   r i n g .   I n  

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

l e g s   50  and  56  of  t h e   i n n e r   and  o u t e r  s e a l i n g   r i n g s   46  

and  52,   r e s p e c t i v e l y ,   i s   g r e a t e r   t h a n   t h e   c l e a r a n c e  

b e t w e e n   t h e   r a d i a l l y   e x t e n d i n g   l e g   50  of  t h e   i n n e r  

s e a l i n g   r i n g   and  t h e   c o u n t e r b o r e   end  w a l l   44 . '   In  t h i s  

m a n n e r ,   a x i a l   t h r u s t   l o a d s   a r e   a l w a y s   t a k e n   by  t h e  

b e a r i n g   f a c e   101  of  t h e   i n n e r   s e a l i n g   r i n g   and  n e v e r  

t r a n s m i t t e d   to   t h e   o u t e r   s e a l i n g   r i n g .   As  a  r e s u l t ,  

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

in  t h e   c o u n t e r b o r e   42  n e e d   no t   be  as  t i g h t   as  t he   p r e s s  

f i t   of  t h e   i n n e r   s e a l i n g   r i n g   on  t h e   b u s h i n g   3 6 .  

T o  p r o v i d e   an  e f f e c t i v e   s e a l ,   a  l a b y r i n t h   mus t   be  k e p t  

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

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

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

T h u s ,   r e f e r r i n g   to   F i g u r e   3 ,  t h e   r o l l e r   member   26  i s  

p r o v i d e d   w i t h   an  i n t e r n a l   a n n u l a r   g r e a s e   r e s e r v o i r   5 8  

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

a n d  3 8   o f  t h e  r o l l e r   member   and  b u s h i n g ,   r e s p e c t i v e l y .  

G r e a s e  i s   s u p p l i e d   to   t h e   r e s e r v o i r   v i a   an  e x t e r n a l  

g r e a s e  f i t t i n g   60 ,   an  a x i a l   p a s s a g e   62  in  t h e   b u s h i n g  

6 ,   and  c r o s s   h o l e   64  in  a l i g n m e n t   w i t h   t h e   r e s e r v o i r  

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



r e s e r v o i r   58  i s   f i l l e d   and  t h e   e x c e s s   g r e a s e   i s   f o r c e d  

b e t w e e n   t h e   b e a r i n g   s u r f a c e s   32  and  38,  and   i n t o   a n d  

t h r o u g h   t h e   l a b y r i n t h   p a s s a g e s   in  b o t h   r o l l e r   end  f a c e s .  

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

t e n d s   to   work   ou t   in  o p e r a t i o n ,   and  any  c o n t a m i n a t e d  

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

A l t e r n a t i v e l y ,   g r e a s e   may  be  s u p p l i e d   to   t h e   r e s e r v o i r  

58  f r o m   a  g r e a s e   f i t t i n g   and  s u p p l y   p a s s a g e   in  t h e  

r o l l e r   member   i t s e l f   ( n o t   s h o w n ) .  

The  b u s h i n g   36  h a s   an  a x i a l   l e n g t h   g r e a t e r   t h a n   t h e  

r o l l e r   member   26  and  e x t e n d s   a x i a l l y   b e y o n d   b o t h   e n d  

f a c e s   30  t h e r e o f .   On  t h e   end  f a c e   30  i n c l u d i n g   t h e  

f l a n g e   34,   t h e   a x i a l l y   o u t e r   f a c e   65  of   t h e  e x t e n d e d  

p o r t i o n   of   t h e   b u s h i n g   36  i s   a d a p t e d   to   a b u t   t h e   o u t e r  

s i d e b a r   22  of   t h e   c o n v e y o r   c h a i n   14  to   s p a c e   t h e  

r o l l e r   member   26  t h e r e f r o m   and  e n a b l e   i t   to   r o t a t e  

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

p o r t i o n - o f   t h e   b u s h i n g   on  t h e   r o l l e r   end   f a c e   3 0  

o p p o s i t e   t h e   f l a n g e   34  may  o p t i o n a l l y   be  p r o v i d e d   w i t h  

an  a n n u l a r   g r o o v e   6 6  i n t o   w h i c h   an  o r d i n a r y   s n a p   r i n g  

68  i s   i n s e r t e d   as  a  s a f e t y   m e a s u r e   to   r e t a i n   t h e   i n n e r  

s e a l i n g   r i n g   46  s h o u l d   i t   be  f o r c e d   t o   l o o s e n   u n d e r   a n  

a x i a l   t h r u s t   o v e r l o a d   or   s i m i l a r   f a i l u r e .  

T h e  o u t e r  e n d s   of  t h e   a x i a l l y   e x t e n d i n g   l e g s   48  o f  

i n n e r   s e a l i n g   r i n g s   46  a r e   a d a p t e d   t o   l i e   f l u s h   w i t h  



t h e   o u t e r   f a c e   65  of  t h e   b u s h i n g   and  t h e   i n n e r   f a c e   7 0  

of  t h e   a n n u l a r   g r o o v e   6 6 , r e s p e c t i v e l y .   The  f a c e s   65  

and  70  can  t h u s   be  u s e d   as  l o c a t o r s   to  e s t a b l i s h   t h e  

p r e c i s e   p o s i t i o n i n g   of  t h e   i n n e r   s e a l i n g   r i n g s   46  on  

t h e   b u s h i n g   36  to   p r o v i d e   t h e   e x a c t   c l e a r a n c e s   d e s i r e d  

b e t w e e n   t h e   r a d i a l l y   e x t e n d i n g   l e g s   50  and  t h e   e n d  

w a l l s   44  of  t h e   c o u n t e r b o r e s   4 2 .  

An  a l t e r n a t i v e   e m b o d i m e n t   of  t h e   i n v e n t i o n   i s   shown  i n  

F i g u r e   5  w h e r e   t h e   r o l l e r   member   72  i s   c o n s t r u c t e d   o f  

a  n o n - m e t a l l i c   m a t e r i a l ,   s u c h   as  a  p o l y u r e t h a n e .   I n  

a d d i t i o n ,   a  p l a i n   c y l i n d r i c a l   s l e e v e   b e a r i n g   74  i s  

m o u n t e d   w i t h i n   t h e   b o r e   76  in  t h e   r o l l e r   m e m b e r .   T h e  

b e a r i n g  m a y   be  of  any  of  t h e   many  s e l f - l u b r i c a t i n g  

t y p e s   known  in  t h e   a r t   and  r e - l u b r i c a t i o n   c a p a b i l i t y  

i s   t h e r e f o r e   u n n e c e s s a r y   The  r o l l e r   member   a n d  

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

t h e   b u s h i n g   78  in  a  m a n n e r   s i m i l a r   to   t h e   a s s e m b l y   o f  

t h e   p r e f e r r e d   e m b o d i m e n t   of  F i g u r e s   3  and  4.  T h e  

r o l l e r   a s s e m b l y   of  F i g u r e   5  a l s o   i n c l u d e s   a  p a i r   o f  

i n n e r   s e a l i n g   r i n g s   80  p r e s s e d   o n t o   t h e   b u s h i n g   a n d  

i n t o   a  c o u n t e r b o r e   82  in  e a c h   end  f a c e   84  of  t h e  

r o l l e r   member   72.  H o w e v e r ,   t h e   b u s h i n g   78  i s   p r o v i d e d  

w i t h   s t o p  m e a n s   in  t h e   form  of  an  a n n u l a r   s h o u l d e r   8 6  

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

8 8  o f   e a c h   c o u n t e r b o r e   82.  T h e  s h o u l d e r s   86  d e f i n e  

b u s h i n g  e n d   p o r t i o n s   90  of  r e d u c e d  d i a m e t e r s ,   b u t  



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

a x i a l l y   e x t e n d i n g   l e g s   of  t h e   i n n e r   s e a l i n g   r i n g s   8 0  

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

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

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

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

of   s a i d   r i n g s   80  and  t h e   r e s p e c t i v e l y   a d j a c e n t   e n d  

w a l l s  8 8   of  t h e   c o u n t e r b o r e .  

T h e  o u t e r   s e a l i n g   r i n g   92  may  be  of  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 c l u d e   o n l y  a   r a d i a l l y   e x t e n d i n g   l e g . w h i c h ,  

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

r o l l e r   m e m b e r ,   can  be  c o n v e n i e n t l y   s n a p p e d   i n t o   a n  

a n n u l a r   g r o o v e   94  in  t h e   c o u n t e r b o r e   82.  The  s a m e  

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

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

t h e   end  w a l l   of  t h e   c o u n t e r b o r e   as  in   t h e   p r e f e r r e d  

e m b o d i m e n t ,   so  t h a t   no  t h r u s t   l o a d s   a r e   t r a n s m i t t e d   t o  

t h e  o u t e r   s e a l i n g   r i n g .  

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

6,  s e v e r a l   of   t h e   e l e m e n t s   a r e   t h e   same  as  in  t h e  

F i g u r e   5  e m b o d i m e n t   and  a r e ,   t h e r e f o r e ,   i d e n t i c a l l y  

n u m b e r e d .   In  t h i s   e m b o d i m e n t ,   h o w e v e r ,   an  a n t i f r i c t i o n  

n e e d l e   b e a r i n g   96  i s   s e c u r e d   w i t h i n   t h e   b o r e   of  t h e  

r o l l e r   member   72  f o r   r o t a t i o n   t h e r e w i t h   a b o u t   t h e  

b u s h i n g   98.   B u s h i n g   98  i s   m e t a l   and  p r e f e r a b l y   has   a  



h a r d e n e d   o u t e r   s u r f a c e   100  to   p r o v i d e   a  d u r a b l e ,   l o n g -  

w e a r i n g   i n n e r   r a c e   f o r   t h e   n e e d l e   b e a r i n g   96.  I n  

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

in  t h e   same  m a n n e r   as  f o r   t h e   F i g u r e   3  p r e f e r r e d  

e m b o d i m e n t ,   to   w i t ,   v i a   g r e a s e   f i t t i n g   60,  a x i a l  

p a s s a g e   62  and  c r o s s  h o l e   64  in  t h e   b u s h i n g   9 8 .  

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

l e g   of  t h e   i n n e r   s e a l i n g   r i n g   80  and  t h e   end  w a l l  o f  

t h e  c o u n t e r b o r e   82  i s   a  s u p p l e m e n t a l   s e a l i n g   means   i n  

t h e   fo rm  of  an  a n n u l a r   f l e x i b l e   w i p i n g   s e a l   102 .   s e a l  

102  i s   h e l d   in  p o s i t i o n   by  a  b a c k i n g   r i n g   104  w h i c h   i s  

p r e s s e d  i n t o   t h e   c o u n t e r b o r e   82.  The  f r e e   r a d i a l l y  

i n n e r   e d g e   of  t h e   s e a l   102  p r o v i d e s   f u l l   w i p i n g   c o n t a c t  

w i t h   t h e   s u r f a c e   100  of  t h e   b u s h i n g   98  and  s e r v e s  r o  

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

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

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



1.  A  r o l l e r   a s s e m b l y   w h i c h   c o m p r i s e s  a .  r o l l e r  

( 2 6 , 7 2 )   j o u r n a l l e d   f o r   r o t a t i o n   on  a  b u s h i n g   ( 3 6 , 7 8 , 9 8 ) ,  

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

m a t t e r   by  at  l e a s t   one  l a b y r i n t h   s e a l ,   s a i d   s e a l  

c o m p r i s i n g   a  p a i r   of  o v e r l a p p i n g   r i n g s   ( 4 6 , 5 6 ; 8 0 , 9 2 )  

r e c e i v e d   in  a  c o u n t e r b o r e   ( 4 2 , 8 2 )   i n  o n e   end  f a c e   o f  

t h e   r o l l e r ,   one  r i n g   ( 4 6 , 8 0 )   b e i n g   f i t t e d   to   t h e  

b u s h i n g   and  t h e   o t h e r   ( 5 6 , 9 2 )   to   t h e   r o l l e r   w h e r e b y  

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

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

2.  An  a s s e m b l y   a c c o r d i n g   to  C l a i m   1  in  w h i c h   t h e  

o v e r l a p p i n g   r i n g s   ( 4 6 , 5 6 ; 8 C , 9 2 )   a r e   f o r c e   f i t t e d   b y  

i n t e r f e r e n c e   f i t s   to   t he   r o l l e r   ( 2 6 , 7 2 )   and  b u s h i n g  

( 3 6 , 7 8 , 9 8 )   r e s p e c t i v e l y .  

3.  An  a s s e m b l y   a c c o r d i n g   to   C l a i m   1  or   C l a i m  2   i n  

w h i c h   t h e   i n n e r   of  t h e   r i n g s   ( 4 6 , 8 0 )   f o r m i n g   s a i d   s e a l  

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

p a r t  c o n t i g u o u s   t h e r e w i t h   ( 2 6 , 7 2 ; 1 0 4 )   t h a n   f r o m   t h e  

o t h e r   r i n g   ( 5 6 , 9 2 )   so  t h a t   s a i d   i n n e r   r i n g   f o r m s   a  

b e a r i n g   s u r f a c e   ( 1 0 1 )   c a p a b l e   of  a b s o r b i n g   a x i a l   t h r u s t  

l o a d s .  

4.  An  a s s e m b l y   a c c o r d i n g   to   C l a i m   3  in   w h i c h   t h e  

i n n e r   r i n g   ( 4 6 , 8 0 )   has   a  g e n e r a l l y   L - s h a p e d   c r o s s -  

s e c t i o n ,   t h e   r a d i a l l y   e x t e n d i n g   s u r f a c e   ( 1 0 1 )   p r o v i d i n g  



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

l o a d s   and  t h e   a x i a l l y   e x t e n d i n g   c y l i n d r i c a l   s u r f a c e   ( 4 8 )  

c o n s t i t u t i n g   a  l i q u i d   t i g h t   f i t   on  t h e   b u s h i n g  

( 3 6 , 7 8 , 9 8 ) .  

5.  An  a s s e m b l y   a c c o r d i n g   to  C l a i m   4  in  w h i c h   t h e  

o u t e r   end  of  t h e   a x i a l l y   e x t e n d i n g   p o r t i o n   of  t h e   i n n e r  

r i n g   ( 4 6 , 8 0 )   i s   c o p l a n a r   w i t h   t h e   end  f a c e   ( 6 5 )   of  t h e  

b u s h i n g   ( 3 6 , 7 8 , 9 8 ) .  

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

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

o v e r l a p p i n g   r i n g s   ( 4 6 , 5 6 ; 8 0 , 9 2 )   i s   p r o v i d e d   at  e a c h   e n d  

of  t h e   r o l l e r   ( 2 6 , 7 2 ) .  

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

p r e c e d i n g   c l a i m s   in  w h i c h   t h e   i n n e r   r i n g   (80 )   i s   f i t t e d  

on  a  r e d u c e d   d i a m e t e r   end  p o r t i o n   ( 9 0 )   of  t h e   b u s h i n g  

l e a d i n g   to   an  a n n u l a r   s h o u l d e r   ( 8 6 ) ,   s a i d   s h o u l d e r  

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

b e t w e e n   t h e   o v e r l a p p i n g   r i n g s   ( 8 0 , 9 2 ) .  

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

c l a i m s   in  w h i c h   a  r e s e r v o i r   ( 5 8 )   f o r   g r e a s e   i s   p r o v i d e d  

w i t h i n   t h e   r o l l e r   ( 2 6 )   and  c o m m u n i c a t e s   w i t h   t h e  

b u s h i n g   ( 3 6 ) .   ; 



9.  An  a s s e m b l y   a c c o r d i n g   to   any  one  of  C l a i m s   1  t o  

7  in  w h i c h   a  b e a r i n g   s l e e v e   ( 7 4 )   of   a n t i f r i c t i o n  

m a t e r i a l   i s   i n t e r p o s e d   b e t w e e n   t h e   r o l l e r   ( 7 2 )   and  t h e  

b u s h i n g   ( 7 8 ) .  

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

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

( 1 4 )   t h e   c h a i n   s t r a n d   b e i n g   s u p p o r t e d   f o r   r o l l i n g  

m o v e m e n t   by  means   of  a  s e r i e s   of  s p a c e d   r o l l e r  

a s s e m b l i e s   ( 1 8 ) ,   e a c h   r o l l e r   a s s e m b l y   c o m p r i s i n g   a  

b u s h i n g   ( 3 6 , 7 8 , 9 8 )   n o n - r o t a t a b l y   m o u n t e d   on  a  s h a f t  

( 2 0 )   a s s o c i a t e d   w i t h   s a i d   c h a i n   s t r a n d   and  a  r o l l e r  

( 2 6 , 7 2 )   j o u r n a l l e d   f o r   r o t a t i o n   on  s a i d   b u s h i n g ,   t h e  

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

by  at   l e a s t   one  l a b y r i n t h  s e a l ,   s a i d   s e a l   c o m p r i s i n g   a  

p a i r   of  o v e r l a p p i n g   s e a l i n g   r i n g s   ( 4 6 , 5 6 ; 8 0 , 9 2 )  

r e c e i v e d   in   a  c o u n t e r b o r e   ( 4 2 , 8 2 )   in   one  end   f r e e   o f  

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

t h e   o t h e r   to   t h e   r o l l e r ,   w h e r e b y   t h e   p a s s a g e   of  g r e a s e  

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

f o r m e d   by  s a i d   o v e r l a p p i n g   r i n g s .  
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