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@  Sanding  wheel. 

A  motor-driven  wheel  (10)  for  sanding  irregular  surfaces 
including  a  plurality  of flexible  support  members  (16)  projecting 
generally  radially  outwardly  from  a  hub  assembly  (12)  and  a 
plurality  of  separate  nonconnected  lengths  (18)  of  flexible 
abrasive-coated  material  projecting  along  the  support  mem- 
bers  from  within  the  hub  assembly  (12).  Each  of  the  lengths 
(18)  of  abrasive-coated  material  is  releasably  secured  in  the 
hub  assembly  by  separate  means  positioned  adjacent  the  peri- 
phery  of  the  hub  assembly  (12)  which  permit,  when  released, 
individual  movement  of  the  individual  lengths  (18)  into  or  out  of 
the  hub  assembly  (12). 



T e c h n i c a l   F i e l d  

T h i s   i n v e n t i o n   r e l a t e s   to  s a n d i n g   w h e e l s   of  t h e  

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

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

m a t e r i a l   in  t h e i r   hub  a s s e m b l i e s .  

B a c k g r o u n d   A r t  

W h e e l s   of  t he   t y p e   a d a p t e d   to  s and   b o t h   f l a t   a n d  

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

m o l d i n g s   a r e   d e s c r i b e d   in  U .S .   P a t e n t s   Nos .   2 , 1 9 4 , 5 7 7 ,  

2 , 4 1 8 , 9 6 6 ,   2 , 5 3 3 , 6 1 9 ,   2 , 7 1 3 , 7 5 9   and  3 , 1 3 2 , 4 5 2 .   G e n e r a l l y  
t h a t   t y p e   of  s a n d i n g   w h e e l   c o m p r i s e s   a  hub  a s s e m b l y   a d a p t e d  

f o r   e n g a g e m e n t   by  a  d r i v e   m o t o r   to  r o t a t e   i t   in  a  f i r s t  

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

( t y p i c a l l y   in  t he   fo rm  of  b r i s t l e   b r u s h e s )   f i x e d   in  t he   h u b  

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

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

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

e x t e n d   t h r o u g h   s l o t s   in  t he   p e r i p h e r y   of  t he   hub  a s s e m b l y  
and  p r o j e c t   a l o n g   t h e   l e a d i n g   s i d e s   of  t he   s u p p o r t   m e m b e r s  

so  t h a t   when  the   hub  a s s e m b l y   is  r o t a t e d   t he   p r o j e c t i n g  

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

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

a  s u r f a c e   to  be  s a n d e d .   P o r t i o n s   of  t he   l e n g t h s   o f  

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

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

l e n g t h s   of  a b r a s i v e - c o a t e d   m a t e r i a l   w i t h i n   the   hub  a s s e m b l y  

so  t h a t   a f t e r   t he   p r o j e c t i n g   p o r t i o n s   of  t h e  

a b r a s i v e - c o a t e d   m a t e r i a l   become   d u l l   or  w e a r   a w a y ,   t h e  

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

so  t h a t   f r e s h   p o r t i o n s   of  t he   l e n g t h s   of  a b r a s i v e - c o a t e d  

m a t e r i a l   can   be  p u l l e d   t h r o u g h   t he   s l o t s   and  p o s i t i o n e d  

a l o n g   the   s u p p o r t   m e m b e r s .  

In  known  s a n d i n g   w h e e l s   of  t he   a f o r e m e n t i o n e d  

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



e a c h   have   one  end  p e r m a n e n t l y   o r   r e l e a s a b l y   a t t a c h e d   to  a  

c o r e ,   and  t he   m e a n s   f o r   r e l e a s a b l y   s e c u r i n g   the   l e n g t h s   o f  

a b r a s i v e - c o a t e d   m a t e r i a l   r e l e a s a b l y   l o c k s   t he   c o r e   i n  

p l a c e   w i t h i n   t h e   hub  a s s e m b l y .   W h i l e   s u c h   an  a p p r o a c h   m a y  

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

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

l e n g t h s   of   a b r a s i v e - c o a t e d   m a t e r i a l   to  a  c o r e   or  a d a p t i n g  
t he   l e n g t h s   of  a b r a s i v e - c o a t e d   m a t e r i a l   to  a f f o r d   t h e i r  

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

c o s t   of   t he   a b r a s i v e - c o a t e d   m a t e r i a l   u s e d   in  t he   s a n d i n g  

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

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

w h i c h   may  n o t   be  n e c e s s a r y   or   d e s i r a b l e   i f   t h e   p r o j e c t i n g  

p o r t i o n   of  o n l y   a  few  of  t he   l e n g t h s   a r e   d u l l   or  worn   a w a y .  

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

m a t e r i a l   e x t e n d i n g   f rom  t he   c o r e   to  t he   p e r i p h e r y   of  t h e  

w h e e l   can   n e v e r   be  u s e d ,   w h i c h   is   w a s t e f u l ;   and  t he   w h e e l s  

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

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

p u r p o s e .  

D i s c l o s u r e   of   t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  i n e x p e n s i v e  

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

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

to  use   i n d i v i d u a l   l e n g t h s   of  a b r a s i v e - c o a t e d   m a t e r i a l   w h i c h  

a r e   n o t   a t t a c h e d   t o g e t h e r   or   to  a  c o r e   d u r i n g   use   on  t h e  

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

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

u s e d   in  t he   w h e e l ;   and  w h i c h   l e n g t h s   of  a b r a s i v e - c o a t e d  

m a t e r i a l   can   be  i n d i v i d u a l l y   l o a d e d   i n t o   t he   w h e e l   w i t h o u t  

t a k i n g   t h e   w h e e l   a p a r t ,   and  can   have   t h e i r   p o s i t i o n s  

i n d i v i d u a l l y   a d j u s t e d   on  t he   w h e e l   so  t h a t   o n l y   d u l l   o r  

worn  away  p r o j e c t i n g   p o r t i o n s   need   be  r e p l a c e d .  

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   t h e r e   i s  

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

a s s e m b l y   a d a p t e d   to  be  e n g a g e d   and  r o t a t e d   by  a  d r i v e  



m o t o r   in  a  f i r s t   d i r e c t i o n ;   a  p l u r a l i t y   of  f l e x i b l e  

s u p p o r t   m e m b e r s   or  b r u s h e s   h a v i n g   one  end  f i x e d   on  the   h u b  

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

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

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

the   hub  a s s e m b l y   and  b e i n g   p o s i t i o n e d   so  t h a t   i t s   o u t e r  

end  p o r t i o n   w i l l   p r o j e c t   a l o n g   the   l e a d i n g   s u r f a c e   of  o n e  

of  the  s u p p o r t   m e m b e r s ,   and  h a v i n g   an  i n n e r   end  p o r t i o n  

s e c u r e d   by  means   w i t h i n   t he   hub  a s s e m b l y .   In  t h e   i m p r o v e d  

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

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

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

a d j a c e n t   t h e   p e r i p h e r y   of  t he   hub  a s s e m b l y   and  a f f o r d ,  

when  r e l e a s e d ,   i n d i v i d u a l   p o s i t i o n i n g ,   i n s e r t i o n   o r  

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

m a t e r i a l   w i t h   r e s p e c t   to  t he   hub  a s s e m b l y .  

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

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

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

and  s e c o n d   p o r t i o n s   d e f i n i n g   a  s e p a r a t e   i n t e r n a l   p a s s a g e -  

way  f o r   e a c h   of  t he   l e n g t h s   of  a b r a s i v e - c o a t e d   m a t e r i a l  

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

e a c h   of  t he   p a s s a g e w a y s   a d j a c e n t   i t s   p e r i p h e r y .   The  h u b  

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

e n g a g e   b e t w e e n   t he   s c a l l o p s   a l o n g   t he   e d g e s   of  t he   l e n g t h s  

of  a b r a s i v e - c o a t e d   m a t e r i a l   a l o n g   t he   p a s s a g e w a y ,   and  a r e  

r e l a t i v e l y   a x i a l l y   m o v a b l e   b e t w e e n   a  l o c k   p o s i t i o n   w i t h  

the   l u g s   b e t w e e n   s c a l l o p s   a l o n g   the   e d g e s   of  t he   l e n g t h s  
of   a b r a s i v e - c o a t e d   m a t e r i a l   to  h o l d   t he   l e n g t h s   o f  

a b r a s i v e - c o a t e d   m a t e r i a l   in  t h e   hub  a s s e m b l y ,   and  a  

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

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

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

r e l e a s a b l y   h o l d i n g   the   hub  p o r t i o n s   in  t he   l o c k   p o s i t i o n  

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

m o v a b l e   hub  p o r t i o n s ,   and  the   l u g s   p r o v i d e s   t he   m e a n s   f o r  

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



m a t e r i a l   w i t h i n   t he   hub  a s s e m b l y .  

A l t e r n a t i v e l y ,   h o w e v e r ,   t he   means   f o r   r e l e a s a b l y  

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

s e l f - l o c k i n g   cams  or  s p r i n g - b i a s e d   l o c k   m e m b e r s   ( w h i c h   l o c k  

m e m b e r s   can   p i v o t a b l y   s u p p o r t   t he   s u p p o r t   m e m b e r s )   l o c a t e d  

a d j a c e n t   t h e   p e r i p e r y   of  t he   hub  a s s e m b l y .  

B r i e f   D e s c r i p t i o n   of   D r a w i n g  

The  p r e s e n t   i n v e n t i o n   w i l l   be  more   t h o r o u g h l y  
d e s c r i b e d   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 e r e i n   l i k e   n u m b e r s   r e f e r   to  l i k e   p a r t s   in  t he   s e v e r a l  

v i e w s ,   and  w h e r e i n :  

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   of  a  f i r s t  

e m b o d i m e n t   of   a  s a n d i n g   w h e e l   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 ;  

F i g u r e   2  i s   an  i n n e r   s i d e   v i e w   of  a  f i r s t  

p o r t i o n   of   t he   s a n d i n g   w h e e l   shown  in  F i g u r e   ;  

F i g u r e   3  i s   an  i n n e r   s i d e   v i e w   of  a  s e c o n d  

p o r t i o n   of   t he   s a n d i n g   w h e e l   shown  in  F i g u r e   1 ;  

F i g u r e   4  i s   a  f r o n t   e x p l o d e d   v i e w   of  t he   s a n d i n g  

w h e e l   shown  in  F i g u r e   1 ;  

F i g u r e   5  i s   an  e n l a r g e d   f r a g m e n t a r y   s e c t i o n a l  

v i e w   t a k e n   a p p r o x i m a t e l y   a l o n g   l i n e   5-5   of   F i g u r e   1 ;  

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

e m b o d i m e n t   of  a  s a n d i n g   w h e e l   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   h a v i n g   p a r t s   b r o k e n   away  to  show  d e t a i l s ;   a n d  

F i g u r e   7  is   a  f r a g m e n t a r y   s e c t i o n a l   s i d e   v i e w   o f  

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

D e s c r i p t i o n   of   t h e   P r e f e r r e d   E m b o d i m e n t s  

R e f e r r i n g   now  to  t he   d r a w i n g   t h e r e   is   shown  i n  

F i g u r e s   1  t h r o u g h   5  a  f i r s t   e m b o d i m e n t   of  a  s a n d i n g   w h e e l  

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   g e n e r a l l y   d e s i g n a t e d   b y  

t h e   r e f e r e n c e   n u m e r a l   1 0 .  

B r i e f l y   t he   s a n d i n g   w h e e l   10  c o m p r i s e s   a  h u b  

a s s e m b l y   12  f r o m   w h i c h   p r o j e c t s   a  d i s t a l   end  of   a  b o l t   1 4  



a d a p t e d   to  be  e n g a g e d   a n d  r o t a t e d   by  a  d r i v e   m o t o r   ( n o t  

shown)   to  r o t a t e   t he   s a n d i n g   w h e e l   10  in  a  f i r s t   d i r e c t i o n  

i n d i c a t e d   by  the   a r r o w   in  F i g u r e   1,  and  a  p l u r a l i t y   o f  

f l e x i b l e   s u p p o r t   m e m b e r s   or  b r u s h e s   16  e a c h   h a v i n g   one  e n d  

f i x e d   in  t he   hub  a s s e m b l y   12  and  p r o j e c t i n g   g e n e r a l l y  

r a d i a l l y   o u t w a r d l y   of  i t s   p e r i p h e r a l   w a l l   or   p e r i p h e r y   1 7 .  

A  p l u r a l i t y   of  i n d i v i d u a l   n o n c o n n e c t e d   l e n g t h s   18  o f  

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

d i f f e r e n t   s l o t   20  in   t h e   hub  a s s e m b l y   12  and  a r e   p o s i t i o n e d  

so  t h a t   t h e i r   o u t e r   p r o j e c t i n g   end  p o r t i o n s   p r o j e c t   a l o n g  

t h e   s u r f a c e s   of  a d j a c e n t   o n e s   of   t he   b r u s h e s   16  t h a t   l e a d  

when  the   w h e e l   10  is   r o t a t e d   in  t he   f i r s t   d i r e c t i o n   so  t h a t  

t he   p r o j e c t i n g   end  p o r t i o n s   of  t he   l e n g t h s   18  of   a b r a s i v e  

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

w i t h   a  f l a t   or   i r r e g u l a r   s u r f a c e   by  t he   b r u s h e s   1 6 .  

As  is  s e e n   in  F i g u r e s   1  and  5,  t he   l e n g t h s   18  o f  

a b r a s i v e - c o a t e d   m a t e r i a l   w i t h   w h i c h   the   w h e e l   10  i s  

a d a p t e d   to  be  u sed   have   s c a l l o p e d   e d g e s   24.  The  h u b  

a s s e m b l y   12  c o m p r i s e s   a  f i r s t   p o r t i o n   26  ( b e s t   s e e n   i n  

F i g u r e s   2  and  4)  and  a  s e c o n d   p o r t i o n   28  ( b e s t   s e e n   i n  

F i g u r e s   3  and  4)  w h i c h   t o g e t h e r   d e f i n e   a  s e p a r a t e   h e l i c a l  

p a s s a g e w a y   30  f o r   e a c h   of  t he   l e n g t h s   18  of  a b r a s i v e -  

c o a t e d   m a t e r i a l ,   w i t h   e a c h   of  t he   hub  p o r t i o n s   26  o r   28  

d e f i n i n g   a  d i f f e r e n t   edge   of  e a c h   of  t he   p a s s a g e w a y s   3 0 .  

The  p o r t i o n s   26  and  28  h a v e   l u g s   32  ( F i g u r e s   2,  3  and  5 )  

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

s c a l l o p s   a l o n g   t he   e d g e s   24  of   t he   l e n g t h s   18  of   a b r a s i v e -  

c o a t e d   m a t e r i a l   a l o n g   the   p a s s a g e w a y s   30,   and  a r e   r e l a t i v e -  

ly   a x i a l l y   m o v a b l e   b e t w e e n   a  l o c k   p o s i t i o n   ( F i g u r e s   1  a n d  

5)  w i t h   the   l u g s   32  b e t w e e n   t he   s c a l l o p s   to  h o l d   t h e  

l e n g t h s   18  of   a b r a s i v e - c o a t e d   m a t e r i a l   in  t he   hub  a s s e m b l y  

12,  and  a  r e l e a s e d   p o s i t i o n   ( n o t   shown)   s p a c e d   to  a f f o r d  

f r e e   m a n u a l   m o v e m e n t   of  t he   l e n g t h s   18  of   a b r a s i v e - c o a t e d  

m a t e r i a l   in  e i t h e r   d i r e c t i o n   a l o n g   the   p a s s a g e w a y s   30  p a s t  

t h e   l u g s   32.  A l s o   the   s a n d i n g   w h e e l   1.1  c o m p r i s e s   m e a n s  

i n c l u d i n g   a  t h r e a d e d   p o r t i o n   33  of  t he   b o l t   14  and  a  

k n u r l e d   n u t   34  f o r   r e l e a s a b l y   h o l d i n g   t h e   hub  p o r t i o n s   2 6  



and  28  in   the   l o c k   p o s i t i o n   w h i c h ,   t o g e t h e r   w i t h   t h e  

s c a l l o p e d   e d g e s   24,  r e l a t i v e l y   m o v a b l e   hub  p o r t i o n s   26  a n d  

28,   and  t h e   l u g s   32  p r o v i d e s   t he   m e a n s   f o r   r e l e a s a b l y  

s e c u r i n g   the   l e n g t h s   18  of   a b r a s i v e - c o a t e d   m a t e r i a l   w i t h i n  

t h e   hub  a s s e m b l y   1 2 .  

The  f i r s t   and  s e c o n d   p o r t i o n s   26  and  28  of   t h e  

hub  a s s e m b l y   12  a r e   e a c h   g e n e r a l l y   c y l i n d r i c a l   and  a r e  

f o r m e d ,   p r e f e r a b l y   by  m o l d i n g , o f   a  r i g i d   p o l y m e r i c  

m a t e r i a l   ( e . g . ,   A . B . S . ,   p o l y p r o p y l e n e ,   or   h i g h   i m p a c t  

s t y r e n e ) .   Each  p o r t i o n   26  o r   28  h a s   a  c i r c u l a r   end  w a l l  

(36  and  38  r e s p e c t i v e l y ) ,   f rom  w h i c h   end  w a l l   36  o r   38  

p r o j e c t   a x i a l l y   t o w a r d   t he   o t h e r   p o r t i o n   26  or   28  s p a c e d ,  

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

h e l i c a l   p a s s a g e w a y s   30  l e a d i n g   to  t h e   s l o t s   20.  The  f i r s t  

p o r t i o n   26  has   a  c e n t r a l   t h r o u g h   a x i a l l y - e x t e n d i n g   o p e n i n g  

40  t h r o u g h   w h i c h   the   b o l t   14  p r o j e c t s   and  has   a  r e c e s s   4 1  

a r o u n d   the   o p e n i n g   40  in  i t s   end  w a l l   36  a d a p t e d   t o  

r e c e i v e   a  head   42  on  t h e   b o l t   14  to   p r e v e n t   r o t a t i o n   o f  

t h e   b o l t   14  r e l a t i v e   to  t he   f i r s t   p o r t i o n   26.  The  f i r s t  

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

c h a n n e l - l i k e   p a r t s   44  s p a c e d   a r o u n d   i t s   p e r i p h e r y ,   w h i c h  

p a r t s   44  a r e   s l o t t e d   t h r o u g h   t h e   p e r i p h e r a l   s u r f a c e   17  a n d  

a r e   o p e n   a t   t h e i r   d i s t a l   e n d s   to  e a c h   r e c e i v e   (when  t h e  

p o r t i o n s   26  and  28  a r e   s e p a r a t e d )   a  b a s e   46  on  one  of  t h e  

b r u s h e s   16  w i t h   b r i s t l e s   on  t he   b r u s h   16  p r o j e c t i n g  

t h r o u g h   a  p o r t i o n   of  t h e   s l o t   a t   t h e   p e r i p h e r y   17  w h i c h   i s  

s u f f i c i e n t l y   n a r r o w   to  p r e c l u d e   p a s s a g e   of  t he   b a s e   4 6  

r a d i a l l y   of  t h e   f i r s t   p o r t i o n   26.  The  s e c o n d   p o r t i o n   28  

has   w a l l s   d e f i n i n g   a  c e n t r a l   o p e n i n g   48  t h a t   w i l l   s l i d e  

a x i a l l y   a l o n g   t h e   b o l t   14 ,   and  has   s o c k e t s   a d a p t e d   t o  

r e c e i v e   t he   p r o j e c t i n g   p a r t s   44  of  t h e   f i r s t   p o r t i o n   26  

when  t he   p o r t i o n s   26  and  28  a r e   in  t h e i r   l o c k   p o s i t i o n   s o  

t h a t   t he   end  w a l l   38  w i l l   c l o s e   t h e   d i s t a l   e n d s   of  t h e  

b r u s h   16  r e c e i v i n g   c h a n n e l s   in  t h e   p r o j e c t i n g   p a r t s   4 4 ,  

and  t h e   p o r t i o n s   26  and  28  w i l l   be  key<=:d  t o g e t h e r   t o  

p r e v e n t   r e l a t i v e   r o t a t i o n   of  t h e   p o r t i o n s   26  and  28.  E a c h  

p o r t i o n   26  o r   28  a l s o   has   a  s l o t   or   w i n d o w   52  t h r o u g h   i t s  



end  w a l l   36  o r   38  o p e n i n g   i n t o   e a c h   of  t h e   p a s s a g e w a y s   3 0  

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

s i g n i f i c a n t   a m o u n t   of  one  of  t he   l e n g t h s   18  of   a b r a s i v e -  

c o a t e d   m a t e r i a l   r e m a i n s   in  t he   p a s s a g e w a y   3 0 .  

The  b r u s h e s   16  c an   i n c l u d e   b r i s t l e s   of  n a t u r a l  

or  p o l y m e r i c   m a t e r i a l s ,   and  a r e   p r e f e r a b l y   f o r m e d   of  n y l o n  

b r i s t l e s   of  a  f a i r l y   l a r g e   d i a m e t e r   ( e . g . ,   0 . 0 1 5   i n c h   o r  

0 . 0 3 8   cm. )   w h i c h   h a v e   b e e n   f o u n d   to  p r o v i d e   a  m o r e  
e f f e c t i v e   and  l o n g - w e a r i n g   s u p p o r t   f o r   t he   p r o j e c t i n g  

p o r t i o n s   of  the   l e n g t h s   18  of  a b r a s i v e - c o a t e d   m a t e r i a l  

t h a n   n a t u r a l   b r i s t l e s .   Each  b r u s h   16  i s   f o r m e d   in  a  

c o n v e n t i o n a l   m a n n e r   by  b e n d i n g   l e n g t h s   of  t he   b r i s t l e s   1 8 0  

d e g r e e s   a r o u n d   a  rod  ( n o t   shown)   and  c l a m p i n g   a  g e n e r a l l y  

U - s h a p e d   c l a s p   o v e r   t he   p o r t i o n s   of  t he   b r i s t l e s   e x t e n d i n g  

a r o u n d   t h e   rod  to  fo rm  t h e   b a s e   46  f o r   t he   b r u s h   1 6 .  

The  l e n g t h s   18  of  a b r a s i v e - c o a t e d   m a t e r i a l   a r e  

l o n g i t u d i n a l l y   s c o r e d   ( s e e   F i g u r e   5)  in  a  known  m a n n e r   s o  

t h a t   t h e i r   p r o j e c t i n g   p o r t i o n s   s u p p o r t e d   on  t he   b r u s h e s   1 6  

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

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

24  on  t h e   l e n g t h s   18  o f   a b r a s i v e - c o a t e d   m a t e r i a l   n o t   o n l y  

a f f o r d   e n g a g e m e n t   by  the   l u g s   32  to  r e t a i n   t he   l e n g t h s   18  

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

edge   c u t t i n g   of  a  w o r k p i e c e   by  t he   a b r a s i v e - c o a t e d  

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

a b r a s i v e   as  is   d e s c r i b e d   in  U.S.   P a t e n t   No.  2 , 6 3 7 , 9 5 6 .  

H i g h - g r a d e   a b r a s i v e - c o a t e d   m a t e r i a l   of  any  g r i t   may  be  u s e d  

in  the   w h e e l   10  w i t h   p r e f e r r e d   a b r a s i v e   m a t e r i a l s   b e i n g  

t h o s e   s o l d   u n d e r   t he   t r a d e   d e s i g n a t i o n   T h r e e - M - i t e   o r  

T r i - M - i t e   by  M i n n e s o t a   M i n i n g   and  M a n u f a c t u r i n g   Company  o f  

S t .   P a u l ,   M i n n e s o t a .   G r i t s   of  60  and  c o a r s e r   h a v e   b e e n  

f o u n d   to  be  p a r t i c u l a r l y   a d v a n t a g e o u s   when  u s e d   on  m e t a l  

s u r f a c e s   as  t h e y   have   a  t e n d e n c y   to  p e e n   as  w e l l   as  a b r a d e  

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

To  use   t he   s a n d i n g   w h e e l   10  a  u s e r   s i m p l y  

e n g a g e s   t he   d i s t a l   end  of  t he   b o l t   14  w i t h   t he   c h u c k   of  a  

d r i v e   m o t o r   s u c h   as  an  e l e c t r i c   d r i l l ,   a c t i v a t e s   t he   d r i v e  



m o t o r ,   and  a p p l i e s   t h e   p r o j e c t i n g   p o r t i o n s   of  t h e   l e n g t h s  

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

b r u s h e s   16  to   a  w o r k p i e c e .   When  one  or  more   of   t h e  

l e n g t h s   18  of  a b r a s i v e - c o a t e d   m a t e r i a l   n e e d   to  be  e x t e n d e d  

due  to  w e a r   or   n e e d   to  be  c h a n g e d   to  p r o v i d e   a n o t h e r   s i z e  

g r i t ,   t he   u s e r   l o o s e n s   t he   k n u r l e d   n u t   34  w h i c h   a l l o w s   t h e  

p o r t i o n s   26  and  28  of   t h e   hub  a s s e m b l y   12  to   s e p a r a t e   t o  

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

28  a l o n g   t h e   b o l t   14  ( w h i c h   m o v e m e n t   i s   a i d e d   by  t h e  

i n f l u e n c e   of  a  c o i l   s p r i n g   54  a r o u n d   t he   b o l t   14  b e t w e e n  

the   p o r t i o n s   26  and  2 8 ) ,   w h e r e u p o n   t he   l u g s   32  s e p a r a t e  
f rom  t he   s c a l l o p e d   e d g e s   24  of  t he   l e n g t h s   18  of  a b r a s i v e -  

c o a t e d   m a t e r i a l   and  a l l o w   them  to  be  moved  f r e e l y   a l o n g  

t he   p a s s a g e w a y s   30  and  t h r o u g h   t he   s l o t s   20  to  r e p o s i t i o n  

or   c h a n g e   them  as  d e s i r e d .   The  n u t   34  i s   t h e n   a g a i n   t i g h t -  

e n e d   to  move  t he   p o r t i o n s   26  and  28  to  t h e i r   l o c k   p o s i t i o n  

w i t h   t h e   l u g s   b e t w e e n   t h e   s c a l l o p s   a l o n g   t he   e d g e s   24,   a n d  

t h e   s a n d i n g   w h e e l   10  is   r e a d y   f o r   f u r t h e r   u s e .  

F i g u r e   6  i l l u s t r a t e s   a  s e c o n d   a l t e r n a t e   e m b o d i -  

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

g e n e r a l l y   d e s i g n a t e d   by  t h e   r e f e r e n c e   n u m e r a l   6 0 .  

L i k e   t h e   s a n d i n g   w h e e l   10,   t h e   s a n d i n g   w h e e l   60  

c o m p r i s e s   a  c y l i n d r i c a l   hub  a s s e m b l y   62  f r o m   w h i c h   a x i a l l y  

p r o j e c t s   a  s h a f t   64  h a v i n g   a  d i s t a l   p o r t i o n   a d a p t e d   to  b e  

e n g a g e d   and  r o t a t e d   by  a  d r i v e   m o t o r   ( n o t   shown)   to   r o t a t e  

t he   s a n d i n g   w h e e l   60  in  a  f i r s t   d i r e c t i o n   i n d i c a t e d   by  a n  

a r r o w   in  F i g u r e   6.  A  p l u r a l i t y   of  f l e x i b l e   s u p p o r t   m e m b e r s  

or   b r u s h e s   66,  i d e n t i c a l   to  t h e   b r u s h e s   16,  e a c h   h a v e   o n e  

end  f i x e d   on  t h e   hub  a s s e m b l y   62  by  means   s i m i l a r   to  t h o s e  

u s e d   in  t h e   s a n d i n g   w h e e l   10  and  p r o j e c t   g e n e r a l l y   r a d i a l l y  

o u t w a r d l y   of   a  c y l i n d r i c a l   p e r i p h e r a l   w a l l   or   p e r i p h e r y   67  

of  t he   hub  a s s e m b l y   62.  A  p l u r a l i t y   of   i n d i v i d u a l  

n o n c o n n e c t e d   l e n g t h s   68  of   f l e x i b l e   a b r a s i v e - c o a t e d  

m a t e r i a l   e a c h   e x t e n d   t h r o u g h   a  d i f f e r e n t   s l o t   70  in  t h e  

p e r i p h e r y   67  o f   t h e   hub  a s s e m b l y   62,   é.1d  a r e   p o s i t i o n e d   s o  

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

s u r f a c e s   of   a d j a c e n t   o n e s   of  t h e   b r u s h e s   66  t h a t   l e a d   w h e n  



t h e   w h e e l   60  i s   r o t a t e d   in  t h e   f i r s t   d i r e c t i o n   so  t h a t   t h e  

p r o j e c t i n g   end  p o r t i o n s   of  t he   l e n g t h s   68  of  a b r a s i v e -  

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

e n g a g e m e n t   w i t h   a  f l a t   or  i r r e g u l a r   s u r f a c e .   The  h u b  

a s s e m b l y   62  a l s o   c o m p r i s e s   f i r s t   and  s e c o n d   p o r t i o n s   w h i c h  

d e f i n e   a  s e p a r a t e   h e l i c a l   p a s s a g e w a y   80  f o r   e a c h   of  t h e  

l e n g t h s   68  of   a b r a s i v e - c o a t e d   m a t e r i a l ,   w i t h   e a c h   of  t h e  

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

p a s s a g e w a y s   8 0 .  

U n l i k e   t he   s a n d i n g   w h e e l   10 ,   h o w e v e r ,   t h e  

p o r t i o n s   of  t he   hub  a s s e m b l y   62  can   be  more   p e r m a n e n t l y  

f i x e d   t o g e t h e r   as  by  s c r e w s   ( n o t   shown)   and  t h e   m e a n s   f o r  

r e l e a s a b l y   s e c u r i n g   the   l e n g t h s   68  of  a b r a s i v e - c o a t e d  

m a t e r i a l   in  t he   hub  a s s e m b l y   62  c o m p r i s e s   a  p l u r a l i t y   o f  

s e l f - l o c k i n g   cams  82.  Each  cam  82  i s   m o u n t e d   on  a  s h a f t  

83  s u p p o r t e d   b e t w e e n   the   p o r t i o n s   of  t he   hub  a s s e m b l y   6 2  

a d j a c e n t   i t s   p e r i p h e r y   67  f o r   f r e e   r o t a t i o n   a b o u t   an  a x i s  

p a r a l l e l   to  t h e   a x i s   of  t he   hub  a s s e m b l y   62  b e t w e e n   (1)  a  

l o c k   p o s i t i o n   w i t h   t he   p e r i p h e r y   of  t he   cam  82  p r e s s i n g  

t h e   l e n g t h s   68  of   a b r a s i v e - c o a t e d   m a t e r i a l   i n t o   e n g a g e m e n t  

w i t h   a  w a l l   of  t he   hub  a s s e m b l y   62  d e f i n i n g   t h e   p a s s a g e w a y  
80  f o r   t he   l e n g t h   68  of   a b r a s i v e - c o a t e d   m a t e r i a l ,   a n d  

(2)  a  r e l e a s e d   p o s i t i o n   w i t h   t he   p e r i p h e r y   of  t he   cam  8 2  

s p a c e d   f rom  t he   l e n g t h   68  of   a b r a s i v e - c o a t e d   m a t e r i a l  

a l o n g   t h a t   w a l l   to  p e r m i t   m o v e m e n t   of  t he   l e n g t h   68  o f  

a b r a s i v e - c o a t e d   m a t e r i a l   i n t o   or   o u t   of  t he   p a s s a g e w a y   8 0 .  

Each  cam  82  is   s h a p e d   and  o r i e n t e d   so  t h a t   f r i c t i o n   b e t w e e n  

t h e   l e n g t h   68  of  a b r a s i v e - c o a t e d   m a t e r i a l   and  the   cam  8 2  

when  the   l e n g t h   68  is   p u l l e d   f rom  the   hub  a s s e m b l y   6 2  

t h r o u g h   the   p a s s a g e w a y   80  w i l l   r o t a t e   t he   cam  82  t o w a r d   i t s  

l o c k   p o s i t i o n .   Thus  c e n t r i f u g a l   f o r c e   or   e n g a g e m e n t   w i t h   a  

w o r k p i e c e   w i l l   n o t   t h r o w   or  p u l l   t he   l e n g t h s   68  o f  

a b r a s i v e - c o a t e d   m a t e r i a l   f rom  t he   hub  a s s e m b l y   62.  T h e  

cams  82  can   be  r o t a t e d   to  t h e i r   r e l e a s e d   p o s i t i o n s   b y  

p u s h i n g   the   l e n g t h s   68  of  a b r a s i v e - c o c k e d   m a t e r i a l   i n t o   t h e  

p a s s a g e w a y s   80,   h o w e v e r ,   and  t h e   cams  82  can   t h e n   b e  

m a n u a l l y   h e l d   in  t h e i r   r e l e a s e d   p o s i t i o n s   so  t h a t   t h e  



l e n g t h s   68  of   a b r a s i v e - c o a t e d   m a t e r i a l   can   be  f r e e l y   p u l l e d  

o u t   of  t h e   p a s s a g e w a y s   8 0 .  

F i g u r e   7  i l l u s t r a t e s   a  t h i r d   a l t e r n a t e   e m b o d i -  

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

g e n e r a l l y   d e s i g n a t e d   by  t h e   r e f e r e n c e   n u m e r a l   9 0 .  

L i k e   t he   s a n d i n g   w h e e l s   10  and  60,  t he   s a n d i n g  

w h e e l   90  c o m p r i s e s   a  c y l i n d r i c a l   hub  a s s e m b l y   92  w h i c h  

d e f i n e s   a  s e p a r a t e   h e l i c a l   p a s s a g e w a y   94  f o r   e a c h   o f   a  

p l u r a l i t y   of  l e n g t h s   96  o f   a b r a s i v e - c o a t e d   m a t e r i a l ,   f r o m  

w h i c h   hub  a s s e m b l y   92  a x i a l l y   p r o j e c t s   a  s h a f t   ( n o t   s h o w n )  

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

by  a  d r i v e   m o t o r   ( n o t   shown)   to  r o t a t e  t h e   s a n d i n g   w h e e l  

90  in   a  f i r s t   d i r e c t i o n   i n d i c a t e d   by  an  a r r o w   in  F i g u r e   7 .  

A  p l u r a l i t y   of  f l e x i b l e   s u p p o r t   m e m b e r s   or   b r u s h e s   9 8  

i d e n t i c a l   to  t h e   b r u s h e s   16  e a c h   h a v e   one  end  s u p p o r t e d   o n  

t h e   hub  a s s e m b l y   92  and  p r o j e c t i n g   g e n e r a l l y   r a d i a l l y  

o u t w a r d l y   of  a  c y l i n d r i c a l   p e r i p h e r y   100  o f   t h e   h u b  

a s s e m b l y   92.  The  l e n g t h s   96  of  f l e x i b l e   a b r a s i v e - c o a t e d  

m a t e r i a l   e a c h   e x t e n d   t h r o u g h   a  d i f f e r e n t   s l o t   102  t h r o u g h  

t he   p e r i p h e r a l   w a l l   or   p e r i p h e r y   100  of   t he   hub  a s s e m b l y  

92 ,   and  a r e   p o s i t i o n e d   so  t h a t   t h e i r   o u t e r   p r o j e c t i n g   e n d  

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

b r u s h e s   98  t h a t   l e a d   when  t h e   w h e e l   90  i s   r o t a t e d   in  t h e  

f i r s t   d i r e c t i o n   so  t h a t   t he   o u t e r   end  p o r t i o n s   of  t h e  

l e n g t h s   96  o f   a b r a s i v e - c o a t e d   m a t e r i a l   can   be  y i e l d a b l y  

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

s u r f a c e .  

U n l i k e   t h e   s a n d i n g   w h e e l s   10  and  60,   h o w e v e r ,  

t he   m e a n s   f o r   r e l e a s a b l y   s e c u r i n g   t h e   l e n g t h s   96  o f  

a b r a s i v e - c o a t e d   m a t e r i a l   in  t h e   hub  a s s e m b l y   92  c o m p r i s e s  

a  p l u r a l i t y   of  l o c k   m e m b e r s   104  on  w h i c h   t h e   b r u s h e s   9 8  

a r e   m o u n t e d .   The  l o c k   m e m b e r s   104  a r e   m o u n t e d   on  t h e   h u b  

a s s e m b l y   92  a d j a c e n t   i t s   p e r i p h e r y   100  f o r   i n d i v i d u a l  

p i v o t a l   m o t i o n   a b o u t   an  a x i s   p a r a l l e l   to  t he   a x i s   of  t h e  

hub  a s s e m b l y   92 ,   b e t w e e n   l o c k   p o s i t i o i . 3   w i t h   l i p s   106  o n  

t h e   l o c k   m e m b e r s   104  p r e s s i n g   t h e   l e n g t h s   96  o f   a b r a s i v e -  

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



a s s e m b l y   92  d e f i n i n g   t he   p a s s a g e w a y s   94  f o r   t he   l e n g t h s   9 6  

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

t h e   l i p s   106  of   t he   l o c k   m e m b e r s   104  s p a c e d   f rom  t h e  

l e n g t h s   96  of  a b r a s i v e - c o a t e d   m a t e r i a l   a l o n g   t he   p a s s a g e -  

ways   94  to   p e r m i t   i n d i v i d u a l   m o v e m e n t   of  t he   l e n g t h   96  o f  

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

94.  L e a f   s p r i n g s   108  a r e   p o s i t i o n e d   b e t w e e n   t he   l o c k  

m e m b e r s   104  and  the   hub  a s s e m b l y   92  to  p r o v i d e   m e a n s   f o r  

b i a s i n g   t he   l o c k   m e m b e r s   104  to   t h e i r   l o c k   p o s i t i o n s .   T h e  

l o c k   m e m b e r s   104  can   be  i n d i v i d u a l l y   m a n u a l l y   p i v o t e d   t o  

t h e i r   r e l e a s e d   p o s i t i o n s   by  p u s h i n g   d i r e c t l y   on  t he   l o c k  

m e m b e r s   104  or  on  t he   b r u s h e s   98,   h o w e v e r ,   and  t he   l e n g t h s  

96  of   a b r a s i v e - c o a t e d   m a t e r i a l   can   t h e n   be  moved  i n t o   o r  

o u t   of  t he   p a s s a g e w a y s   94.  The  l o c k   m e m b e r s   104  a r e  

p o s i t i o n e d   so  t h a t   t he   f o r c e   a p p l i e d   to  t he   b r u s h e s   9 8  

when  t h e y   a r e   p r e s s i n g   the   l e n g t h s   96  of  a b r a s i v e - c o a t e d  

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

l o c k   m e m b e r s   104  to  t h e i r   l o c k   p o s i t i o n s .  

The  p r e s e n t   i n v e n t i o n   has   now  b e e n   d e s c r i b e d  

w i t h   r e f e r e n c e   to  t h r e e   e m b o d i m e n t s   t h e r e o f .   I t   w i l l   b e  

a p p a r e n t   to  t h o s e   s k i l l e d   in  t he   a r t  t h a t   many  c h a n g e s   c a n  
be  made  in  t he   s t r u c t u r e   of  t h e   e m b o d i m e n t s   d e s c r i b e d  

w i t h o u t   d e p a r t i n g   f rom  the   s p i r i t   of  t he   p r e s e n t  

i n v e n t i o n .   For  e x a m p l e ,   t he   w h e e l   may  be  a d a p t e d   f o r  

a t t a c h m e n t   to  an  a r b o r   a t t a c h e d   to  t he   r o t o r   of  a  d r i v e  

m o t o r ,   or  an  a r b o r   r o t a t a b l y   m o u n t e d   on  f i x e d   s u p p o r t s   a s  

a r e   c o m m o n l y   f o u n d   in  work   s h o p s ;   o r   t he   s u p p o r t   m e m b e r s  

may  be  p r o v i d e d   by  f l e x i b l e   s t r u c t u r e s   o t h e r   t h a n   b r u s h e s .  

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

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

b u t   o n l y   by  t he   s t r u c t u r e s   r e c i t e d   in  t he   d e p e n d e n t   c l a i m s  

and  t h e i r   e q u i v a l e n t s .  



1.  A  s a n d i n g   w h e e l   a d a p t e d   to  s and   i r r e g u l a r  

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

a s s e m b l y   h a v i n g   an  a x i s ,   a  p e r i p h e r a l   w a l l   a r o u n d   s a i d   a x i s  

h a v i n g   a  p l u r a l i t y   of  r a d i a l l y - e x t e n d i n g ,   c i r c u m f e r e n -  

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

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

s a i d   a x i s   in  a  f i r s t   d i r e c t i o n ;   a  p l u r a l i t y   of  f l e x i b l e  

s u p p o r t   m e m b e r s   h a v i n g   one  end  f i x e d   on  s a i d   hub  a s s e m b l y  

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

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

c l o s e l y   a d j a c e n t   t he   s i d e   of  one  of  t he   s l o t s   t h a t   t r a i l s  

when  s a i d   hub  a s s e m b l y   is   r o t a t e d   in  s a i d   f i r s t   d i r e c t i o n ;  

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

e a c h   e x t e n d i n g   t h r o u g h   one  of  t he   s l o t s   h a v i n g   an  o u t e r  

p r o j e c t i n g   end  p o r t i o n   p r o j e c t i n g   a l o n g   the   a d j a c e n t  

s u p p o r t   m e m b e r ,   and  h a v i n g   an  i n n e r   end  p o r t i o n   w i t h i n   t h e  

hub  a s s e m b l y ;   and  means   f o r   r e l e a s a b l y   s e c u r i n g   the   l e n g t h s  

of   a b r a s i v e - c o a t e d   m a t e r i a l   to  s a i d   hub  a s s e m b l y ,  

c h a r a c t e r i z e d   by  t h e   f e a t u r e   t h a t   s a i d   l e n g t h s   ( 1 8 ,   68,   9 6 )  

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

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

m e a n s   ( 32 ,   82,  104)  p o s i t i o n e d   a d j a c e n t   the   p e r i p h e r a l   w a l l  

(17)   of   s a i d   hub  a s s e m b l y   ( 1 2 ,   62,   92)  f o r   r e l e a s a b l y  

s e c u r i n g   e a c h   of  s a i d   s e p a r a t e   l e n g t h s   ( 1 8 ,   68,  96)  o f  

a b r a s i v e - c o a t e d   m a t e r i a l   to  s a i d   hub  a s s e m b l y   ( 12 ,   62,  9 2 )  

and  f o r   a f f o r d i n g ,   when  r e l e a s e d ,   i n d i v i d u a l   i n s e r t i o n ,  

r e m o v a l   and  r e p o s i t i o n i n g   of  s a i d   s e p a r a t e   l e n g t h s   ( 1 8 ,   6 8 ,  

96)  of   a b r a s i v e - c o a t e d   m a t e r i a l .  

2.  A  s a n d i n g   w h e e l   (10)   a c c o r d i n g   to  c l a i m   1 

f u r t h e r   c h a r a c t e r i z e d   in  t h a t   s a i d   l e n g t h s   (18)  o f  

a b r a s i v e - c o a t e d   m a t e r i a l   have   s c a l l o p e d   e d g e s   ( 2 4 ) ;   s a i d  

hub  a s s e m b l y   (12)  c o m p r i s e s   f i r s t   and  s e c o n d   p o r t i o n s   ( 2 6 ,  

28)  d e f i n i n g   a  s e p a r a t e   h e l i c a l   p a s s a g e w a y   (30)   f o r   e a c h   o f  

s a i d   l e n g t h s   (18)  of   a b r a s i v e - c o a t e d   m a t e r i a l   w i t h   e a c h   o f  



s a i d   hub  p o r t i o n s   (26 ,   28)  d e f i n i n g   a  d i f f e r e n t   edge   o f  

e a c h   of  s a i d   p a s s a g e w a y s   (30)  a d j a c e n t   s a i d   p e r i p h e r a l   w a l l  

( 1 7 ) ,   s a i d   hub  p o r t i o n s   (26 ,   28)  have   l u g s   (32)   a d j a c e n t  

s a i d   p e r i p h e r a l   w a l l   (17)  a d a p t e d   to  e n g a g e   b e t w e e n   t h e  

s c a l l o p s   ( a l o n g   the   e d g e s   (24)   of  s a i d   l e n g t h s   (18)   o f  

a b r a s i v e - c o a t e d   m a t e r i a l   a l o n g   s a i d   p a s s a g e w a y s   ( 3 0 ) ,   a n d  

a r e   r e l a t i v e l y   a x i a l l y   m o v a b l e   b e t w e e n   a  l o c k   p o s i t i o n   w i t h  

s a i d   l u g s   (32)  b e t w e e n   s c a l l o p s   a l o n g   the   e d g e s   (24)   o f  

s a i d   l e n g t h s   (18)   of  a b r a s i v e - c o a t e d   m a t e r i a l   to  h o l d   s a i d  

l e n g t h s   (18)  of  a b r a s i v e - c o a t e d   m a t e r i a l   in  s a i d   h u b  

a s s e m b l y   ( 1 2 ) ,   and  a  r e l e a s e d   p o s i t i o n   s p a c e d   to  a f f o r d  

m o v e m e n t   of  s a i d   l e n g t h s   (18)  of   a b r a s i v e - c o a t e d   m a t e r i a l  

a l o n g   s a i d   p a s s a g e w a y s   (30)   in  e i t h e r   d i r e c t i o n   p a s t   s a i d  

l u g s   ( 3 2 ) ;   and  s a i d   s a n d i n g   w h e e l   c o m p r i s e s   means   ( 14 ,   3 4 )  

f o r   r e l e a s a b l y   h o l d i n g   s a i d   hub  p o r t i o n s   ( 2 6 ,   28)  in  s a i d  

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

( 2 4 ) ,   r e l a t i v e l y   m o v a b l e   hub  p o r t i o n s   ( 26 ,   2 8 ) ,   and  l u g s  

(32)   p r o v i d e s   s a i d   means   f o r   r e l e a s a b l y   s e c u r i n g   t h e  

l e n g t h s   (18)   of  a b r a s i v e - c o a t e d   m a t e r i a l   to  s a i d   h u b  

a s s e m b l y   ( 1 2 ) .  

3.  A  s a n d i n g   w h e e l   (10)   a c c o r d i n g   to  c l a i m   2 

f u r t h e r   c h a r a c t e r i z e d   in  t h a t   s a i d   f i r s t   hub  p o r t i o n   ( 2 8 )  

has   a  t h r o u g h   c e n t r a l   o p e n i n g   ( 4 8 ) ;   and  s a i d   s a n d i n g   w h e e l  

(10)   c o m p r i s e s   a  s h a f t   (14)   c o a x i a l l y   f i x e d   a t   one  end  o n  

s a i d   s e c o n d   hub  p o r t i o n   ( 2 6 ) ,   w h i c h   s h a f t   (14)   p r o j e c t s  

t h r o u g h   s a i d   c e n t r a l   o p e n i n g   ( 4 8 ) ,   has   a  d i s t a l   end  p o r t i o n  

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

m o t o r ,   and  i n c l u d e s   a  t h r e a d e d   p o r t i o n   (33)  a d j a c e n t   s a i d  

one  e n d ,   and  a  n u t   (34)   e n g a g i n g   the   t h r e a d e d   p o r t i o n   ( 3 3 )  

of  s a i d   s h a f t   (14)  on  the   s i d e   of  s a i d   f i r s t   hub  p o r t i o n  

(28)   o p p o s i t e   s a i d   s e c o n d   hub  p o r t i o n   ( 2 6 ) ,   s a i d   s h a f t   ( 1 4 )  

and  n u t   (34)   p r o v i d i n g   s a i d   means   f o r   r e l e a s a b l y   h o l d i n g  

s a i d   hub  p o r t i o n s   ( 2 6 ,   28)  in  s a i d   l o c k   p o s i t i o n .  



4.  A  s a n d i n g   w h e e l   (60)   a c c o r d i n g   to  c l a i m   1 

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

s e c u r i n g   t he   l e n g t h s   (68)   of   a b r a s i v e - c o a t e d   m a t e r i a l  

c o m p r i s e   a  cam  (82)   a d j a c e n t   e a c h   of   s a i d   s l o t s   m o u n t e d   o n  

s a i d   hub  a s s e m b l y   a d j a c e n t   i t s   p e r i p h e r a l   w a l l   (67)   f o r  

f r e e   r o t a t i o n   a b o u t   an  a x i s   p a r a l l e l   to  t h e   a x i s   of  s a i d  

hub  a s s e m b l y   ( 6 2 ) ,   and  s a i d   hub  a s s e m b l y   (62)   has   a  w a l l  

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

(80)   f o r   t h e   i n n e r   p o r t i o n   of  t h e   l e n g t h   (68)   o f  

a b r a s i v e - c o a t e d   m a t e r i a l   e x t e n d i n g   t h r o u g h   t he   a d j a c e n t  

s l o t ,   s a i d   cam  (82)   b e i n g   r o t a t a b l e   b e t w e e n   a  l o c k   p o s i t i o n  

w i t h   t he   p e r i p h e r y   of  s a i d   cam  (82)   p r e s s i n g   the   l e n g t h  

(68)   of  a b r a s i v e - c o a t e d   m a t e r i a l   i n t o   e n g a g e m e n t   w i t h   t h e  

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

of   t h e   cam  (82)  s p a c e d   f rom  t h e   l e n g t h   (68)   o f  

a b r a s i v e - c o a t e d   m a t e r i a l   a l o n g   s a i d   a d j a c e n t   w a l l   to  p e r m i t  

f r e e   m o v e m e n t   of   s a i d   l e n g t h   (68)   of  a b r a s i v e - c o a t e d  

m a t e r i a l   i n t o   or  o u t   of  s a i d   p a s s a g e w a y   ( 8 0 ) ,   s a i d   cam  ( 8 2 )  

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

l e n g t h   (68)   of  a b r a s i v e - c o a t e d   m a t e r i a l   b e i n g   p u l l e d   f r o m  

s a i d   p a s s a g e w a y   (80)   w i l l   r o t a t e   s a i d   cam  (82)   t o w a r d   i t s  

l o c k   p o s i t i o n .  

5.  A  s a n d i n g   w h e e l   (90)   a c c o r d i n g   to  c l a i m   1 

f u r t h e r   c h a r a c t e r i z e d   in  t h a t   s a i d   hub  a s s e m b l y   ( 9 2 )  

c o m p r i s e s   a  p l u r a l i t y   of  l o c k   m e m b e r s   ( 1 0 4 )   e a c h   h a v i n g   a  

l i p   (106)   and  b e i n g   m o u n t e d   on  s a i d   hub  a s s e m b l y   ( 9 2 )  

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

p a r a l l e l   to  t he   a x i s   of   s a i d   hub  a s s e m b l y   ( 9 2 ) ,   s a i d   h u b  

a s s e m b l y   (92)   h a s   a  w a l l   o p p o s i t e   e a c h   of  s a i d   l o c k   m e m b e r s  

p a r t i a l l y   d e f i n i n g   a  p a s s a g e w a y   (94)   f o r   t he   i n n e r   p o r t i o n  

of   one  of  s a i d   l e n g t h s   (96)   of  a b r a s i v e - c o a t e d   m a t e r i a l ,  

e a c h   of   s a i d   l o c k   m e m b e r s   (104)   is   m o u n t e d   on  s a i d   h u b  

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

t h e   l i p   (106)   on  s a i d   l o c k   member   (104)   p r e s s i n g   t h e   l e n g t h  

(96)   of   a b r a s i v e - c o a t e d   m a t e r i a l   a l o n g   the   a d j a c e n t  

p a s s a g e w a y   (94)  i n t o   e n g a g e m e n t   w i t h   t he   a d j a c e n t   w a l l ,   a n d  



a  r e l e a s e d   p o s i t i o n   w i t h   t he   l i p   ( 1 0 6 )   of  s a i d   l o c k   m e m b e r  

(104)   s p a c e d   f rom  the   l e n g t h   (96)   of  a b r a s i v e - c o a t e d  

m a t e r i a l   a l o n g   the   a d j a c e n t   p a s s a g e w a y   (94)   to  p e r m i t   f r e e  

m o v e m e n t   of  s a i d   l e n g t h   (96)   of  a b r a s i v e - c o a t e d   m a t e r i a l  

i n t o   or  o u t   of  s a i d   p a s s a g e w a y   ( 9 4 ) ,   and  s a i d   hub  a s s e m b l y  

(92)   c o m p r i s e s   means   (108)   f o r   b i a s i n g   e a c h   of  s a i d   l o c k  

m e m b e r s   ( 1 0 4 )   to  i t s   r e l e a s e   p o s i t i o n ,   w h i c h   t o g e t h e r   w i t h  

s a i d   p i v o t a l   l o c k   m e m b e r s   (104)   and  w a l l s   p r o v i d e s   s a i d  

means   f o r   r e l e a s a b l y   s e c u r i n g   the   l e n g t h s   (96)   of  a b r a s i v e -  

c o a t e d   m a t e r i a l   to  s a i d   hub  a s s e m b l y   ( 9 2 ) .  

6.  A  s a n d i n g   w h e e l   ( 1 0 ,   60,   90)  a c c o r d i n g   t o  

c l a i m   1,  c l a i m   2,  c l a i m   3,  c l a i m   4  or  c l a i m   5  f u r t h e r  

c h a r a c t e r i z e d   in  t h a t   s a i d   f l e x i b l e   s u p p o r t   m e m b e r s   a r e  

b r u s h e s   ( 1 6 ,   66,   98)  h a v i n g   n y l o n   b r i s t l e s   p r o j e c t i n g  

g e n e r a l l y   r a d i a l l y   o u t w a r d l y   of  s a i d   hub  a s s e m b l y   ( 1 2 ,   6 2 ,  

9 2 ) .  
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