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@  A  method  and  apparatus  for  grinding  vehicle  brake  discs. 

The  invention  provides  a  method  an  apparatus  for 
refinishing  a  brake  disc  (2).  The  brake  disc  (2)  is  rotated, 
and  brought  into  contact  with  two  opposed  abrading  discs 
(34,  35),  which  are  rotated  as  well,  thereby  grinding  the 
brake  disc  (2).  This  can  be  carried  out  if  desired  with  the 
brake  disc  (2)  still  in  situ  on  a  vehicle. 



This  i n v e n t i o n   r e l a t e s   to  a  method  of  g r i n d i n g   b r a k e  
d i s c s   and  to  a  machine   for   the  r e g r i n d i n g   of  b r a k e   d i s c s  
which  form  a  p o r t i o n   of  d i s c   b r a k e s .  

Disc  b r a k e s   are  w i d e l y   used  on  motor   v e h i l c e s ,   p a r t i -  
c u l a r l y   a u t o m o b i l e s .   G e n e r a l l y   such  b r a k e s   have  a  d i s c  
a t t a c h e d   to  the  v e h i c l e   wheel   to  be  b r e a k e d ,   and  b r ake   s h o e s  
which  a p p r o a c h   the  o p p o s i t e   s i d e s   of  the  d i s c   when  b r a k i n g  
is  d e s i r e d ,   and  engage   the  d i s c ,   whereby   to  slow  the  w h e e l  

t h r o u g h   f r i c t i o n .   The  b r a k e   shoes   s u i t a b l y   have  b r a k e  

l i n i n g s   of  a s b e s t o s   or  o t h e r   h i g h - f r i c t i o n   m a t e r i a l ,   w h e r e a s  
the  d i s c   i t s e l f   is  u s u a l l y   a  s u i t a b l e   m e t a l ,   which  w i l l   d i s s -  

i p a t e   the  h e a t   of  f r i c t i o n   r a p i d l y   and  which  w i l l   be  s t u r d y  
d u r i n g   o p e r a t i o n .  

Dur ing   the  o p e r a t i o n   of  a  motor   v e h i c l e ,   b r a k e   d i s c s  

f r e q u e n t l y   become  c o n t a m i n a t e d   by  such  m a t e r i a l   as  o i l   a n d  

g r e a s e ,   or  they   may  become  r u s t y .   Oil   and  g r e a s e   r e d u c e   t h e  
f r i c t i o n   be tween   the  b r a k e   shoes   and  the  d i s c ,   and  may  c a u s e  
the  b r a k e s   to  f a i l   to  f u n c t i o n   when  they   are   n e e d e d .   R u s t ,  
on  the  o t h e r   hand,   may  i n c r e a s e   the  f r i c t i o n ,   c a u s i n g   t h e  
b r ake   to  s e i z e   or  " g r a b " .  

In  o r d e r   to  remove  r u s t   and  c o n t a m i n a t i o n ,   and  a s s u r e  
t h a t   the  d i s c   s u r f a c e   is  smooth  so  as  to  be  s u i t a b l e   f o r  
g r i p p i n g   the  b r a k e   s h o e s ,   r e g r i n d i n g   of  b r a k e s   d i s c s   is  o f t e n  

n e c e s s a r y .   Thus,   a  l a r g e   i n d u s t r y   has  d e v e l o p e d   to  r e g r i n d  
b r ake   d i s c s .   ' 

G e n e r a l l y ,   the   r e g r i n d i n g   of  b r ake   d i s c s   is  done  i n  
mach ine   t o o l s ,   which  r e q u i r e   the  b r a k e   d i s c s   to  be  r e m o v e d  



from  the  v e h i c l e   for   the  r e g r i n d i n g   p r o c e s s .   Some  d e v i c e s  

r e q u i r e   the  f u r t h e r   d i s a s s e m b l y   of  the  d i s c   from  the  wheel   h u b  

wi th   which  i t   is  a s s o c i a t e d ,   w h e r e a s   o t h e r s ,   such  as,   f o r  

e x a m p l e ,   t h a t   shown  in  C a n a d i a n   P a t e n t   815 ,782   i s s u e d   June  2 4 ,  
1969  to  Ammco  Tools   I n c . ,   p e r m i t   the  d i s c   to  be  r e g r o u n d   w h i l e  

s t i l l   a t t a c h e d   to  the  wheel   hub,  a f t e r   the   wheel   hub  is  r e m o v e d  

from  the  v e h i c l e .   Some  d e v i c e s   such  as  t h a t   shown  in  C a n a d i a n  

P a t e n t   8 6 5 , 7 6 9  o f   FMC  Corp.   r e q u i r e   a  t w o - s t a g e   p r o c e s s ,   w h i c h  '  

a  f i r s t   t u r n i n g   s t e p   on  a  l a t h e   and  a  s e c o n d ,   g r i n d i n g   s t e p .  
In  t h a t   p a t e n t   a  f r e e - r o t a t i n g   g r i n d i n g   w h e e l ,   mounted   on  a  
u n i v e r s a l   m o u n t i n g ,   is  used  to  f i n i s h   the  s u r f a c e   of  a  d i s c  

a f t e r   g r i n d i n g .   Such  d e v i c e s   are   f r e q u e n t l y   very   e x p e n s i v e ,  
and  r e q u i r e   a  h igh  c a p i t a l   i n v e s t m e n t   by  shops  w i s h i n g   to  u s e  
them.  A d d i t i o n a l l y ,   the   t ime  t a k e n   to  d i s a s s e m b l e   the  w h e e l  
from  the   v e h i c l e   p r i o r   to  r e g r i n d i n g   l e a d s   to  d e l a y   and  h i g h  
c o s t   for   the  r e g r i n d i n g   o p e r a t i o n .  

Because   of  the  d i s a d v a n t a g e s   of  r e q u i r i n g   d i s a s s e m b l y   o f  

the  wheel   from  the   v e h i c l e ,   s e v e r a l   a t t e m p t s   have  been  made  t o  

d e v e l o p   a  mach ine   which  would  r e g r i n d   the  wheel   d i s c s   w h i l e  

they   are   s t i l l   in  p l a c e   on  a  v e h i c l e .   West  German  P u b l i s h e d  

P a t e n t   A p p l i c a t i o n   2 , 3 1 6 , 6 7 2   of  the  p r e s e n t   i n v e n t o r ,   w h i c h  

was  p u b l i s h e d   on  March  28,  1 9 7 4 , s h o w s   one  such  p r o p o s a l .  
A n o t h e r   g e n e r a l l y   s i m i l a r   p r o p o s a l   is   shown  in  U.  S.  P a t e n t s  

3 , 5 2 1 , 4 1 1   and  3 , 5 9 0 , 5 3 7   of  Hennig  and  Kammermaye r .  
E x p e r i e n c e   w i th   d e v i c e s   such  as  t h o s e   shown  in  t h e  

German  P u b l i s h e d   A p p l i c a t i o n   and  U.  S.  P a t e n t s   d i s c u s s e d  

above  has  shown  t h a t   t h e s e   d e v i c e s   a re   not   f u l l y   s a t i s f a c t o r y  
fo r   the   r e g r i n d i n g   of  b r a k e   d i s c s .   In  p a r t i c u l a r ,   d i s c s   r e -  

g round   wi th   such  d e v i c e s   f r e q u e n t l y   e x h i b i t   s c o r i n g   of  t h e  

d i s c   s u r f a c e ,   which  may  at   t i m e s   be  so  s e v e r e   as  to  r e n d e r   t h e  

d i s c   u s e l e s s .   Even  when  e x t e n s i v e   s c o r i n g   is   not   p r e s e n t ,   t h e  

d i s c s   do  not   e x h i b i t   the   same  s m o o t h n e s s   and  u n i f o r m i t y   o f  

f i n i s h   as  i s   a v a i l a b l e   from  f a c t o r y - f i n i s h i n g   or  r e f i n i s h i n g .  
The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  method  for   r e f i n i s h -  

ing  d i s c s ,   and  an  a p p a r a t u s   fo r   c a r r y i n g   out   t h a t   m e t h o d ,  

whereby   a  smooth ,   u n i f o r m   f i n i s h   on  such  d i s c s   is   o b t a i n e d .  

The  i n v e n t i o n   a l s o   has  the  a d v a n t a g e   t h a t ,   i f   d e s i r e d ,   t h e  



d i s c s   can  be  r e g r o u n d   wh i l e   they  are  s t i l l   in  p o s i t i o n   on  t h e  

v e h i c l e .  

A c c o r d i n g l y ,   the  i n v e n t i o n   p r o v i d e s   a  method  for   r e g r i n -  

ding  a  v e h i c l e   b rake   d i s c   c o m p r i s i n g   the  s t e p s   of  r o t a t i n g   t h e  
b rake   d i s c   abou t   a  f i r s t   a x i s   and  p l a c i n g   two  opposed   a b r a d i n g  
d i s c s   each  h a v i n g   an  a b r a d i n g   face   so  t h a t   the  s a i d   a b r a d i n g  
face   is  in  f r i c t i o n a l   f a c e - t o - f a c e   c o n t a c t   w i th   a  face   of  t h e  

v e h i c l e   b rake   d i s c   to  be  r e g r o u n d ;   each  a b r a d i n g   d i s c   b e i n g  
r o t a t a b l e   abou t   an  a x i s   of  r o t a t i o n   p a r a l l e l   to  s a i d   f i r s t  

a x i s ,   and  f i x e d l y   o r i e n t e d   p e r p e n d i c u l a r   to  s a i d   a b r a s i v e   f a c e .  

While  the  i n v e n t i o n   can  of  c o u r s e   be  used  to  g r i n d   b r a k e  

d i s c s   which  have  been  removed  from  the  v e h i c l e   and  mounted  o n  

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

in  s i t u   on  a  v e h i c l e ,   where  t h e r e   is  s u f f i c i e n t   space   a r o u n d  

the  b rake   d i s c   in  s i t u   to  p l a c e   the  a p p a r a t u s .   Use  in  t h i s  

way  v a o i d s   the  n e c e s s i t y   of  d i s m o u n t i n g   the  v e h i c l e   w h e e l ,  
wi th   an  a t t e n d a n t   t ime  s a v i n g .  

The  i n v e n t i o n   a l s o   c o m p r i s e s   a p p a r a t u s   for   use  in  g r i n -  
d ing   b rake   d i s c s ,   i n c l u d i n g   two  r i g i d   a b r a d i n g   d i s c s   w i t h  

a b r a d i n g   f a c e s   in  f a c e - t o - f a c e   r e l a t i o n   and  movable   t o w a r d s  
and  away  from  one  a n o t h e r ,   each  d i s c   b e i n g   mounted  for   r o t a t i o n  

abou t   an  a s s o c i a t e d   a x l e ,   each  ax l e   b e i n g   p e r p e n d i c u l a r   to  t h e  

a b r a d i n g   face   of  i t s   d i s c ,   means  for   p o s i t i o n i n g   the  a b r a d i n g  
d i s c s   wi th   t h e i r   a b r a d i n g   f a c e s   in  f a c e - t o - f a c e   c o n t a c t   w i t h  

a  b r ake   d i s c   p l a c e d   be tween   them,  and  means  for   h o l d i n g   t h e  

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

the  b rake   d i s c .   In  the  p r e f e r r e d   embod imen t ,   the  means  f o r  

p o s i t i o n i n g   the  a b r a d i n g   d i s c s   i n c l u d e s   a  m o u n t i n g   b r a c k e t  
which  a t t a c h e s   to  the  b r ake   c a l i p e r   moun t ing   b r a c k e r   of  a  
motor   v e h i c l e .  

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

used  in  c o n j u n c t i o n   wi th   a  means  for   p o w e r i n g   the  v e h i c l e  

wheel   on  which  the  d i s c   b r ake   is  mounted .   S u i t a b l y ,   the  pow-  
e r i n g   d e v i c e   can  be  an  e l e c t r i c   mo to r ,   which  is  a t t a c h e d   to  a  
moun t ing   d e v i c e   b o l t a b l e   to  a  v e h i c l e   wheel   such  t h a t   t h e  

motor   d r i v e s   the  whee l .   However,   in  c a s e s   where  the  wheel  on  
which  the  d i s c   b rake   is  l o c a t e d   is  i t s e l f   a  powered  whee l ,   a s  



for   example   a  wheel   d r i v e n   by  the  v e h i c l e   e n g i n e ,   then   i t   i s  
w i t h i n   the  scope  of  the  i n v e n t i o n   ( a l t h o u g h   not   p r e f e r r e d )   t o  

use  the  v e h i c l e   e n g i n e   to  power  t h a t   w h e e l .   P r e f e r a b l y ,   t h e  

a b r a d i n g   d i s c   is  not   powered ,   but   is  me re ly   c a u s e d   to  r o t a t e  

by  the  r o t a t i o n   of  the   v e h i c l e   wheel   and  i t s   a s s o c i a t e d   b r a k e  

d i s c   in  c o n t a c t   w i th   the  a b r a d i n g   d i s c   d u r i n g   o p e r a t i o n .   How- 

e v e r ,   i t   is  w i t h i n   the  scope  of  the  i n v e n t i o n ,   i f   d e s i r e d ,   t o  

power  the  a b r a d i n g   d i s c   as  w e l l .  
The  i n v e n t i o n   w i l l   now  be  d i s c l o s e d   f u r t h e r   by  the  d e s -  

c r i p t i o n   of  the  p a r t i c u l a r   embod imen t s   and  i l l u s t r a t e d   b y  

d r a w i n g s .  
In  the  d r a w i n g s :  

F i g u r e   1  shows  a  v iew,   as  seen  l o o k i n g   u p w a r d l y   from  b e l o w  

an  a u t o m o b i l e ,   showing  a  v e h i c l e   wheel   and  b r a k e   d i s c ,   w i th   a  
d e v i c e   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   mounted   t h e r e o n   f o r  

g r i n d i n g   the  d i s c .  

F i g u r e   2  is  a  s i de   v iew,   a l ong   the  l i n e   2-2  of  F i g u r e   1 .  

F i g u r e   3  shows  a  s u i t a b l e   a p p a r a t u s   for   p o w e r i n g   a  
v e h i c l e   wheel   in  o r d e r   to  cause   i t   to  r o t a t e   w h i l e   the  g r i n d i n g  

o p e r a t i o n   is  t a k i n g   p l a c e ,   and  in  a d d i t i o n ,   an  a l t e r n a t e   way  o f  

m o u n t i n g   the  g r i n d i n g   a p p a r a t u s .  
F i g u r e   4  shows  a  d e t a i l   of  F i g u r e   3  in  c r o s s - s e c t i o n ,   a s  

i n d i c a t e d   by  the  l i n e s   4-4  on  F i g u r e   3,  w i th   the  d e t a i l   b e i n g  

shown  in  g r e a t l y   e n l a r g e d   s c a l e .  

The  p r e s e n t l y   p r e f e r r e d   embodiment   of  the  i n v e n t i o n   i s  

the  one  which   is  shown  in  F i g u r e s   1  and  2.  The  p r e f e r r e d   em-  
b o d i m e n t   w i l l   now  be  d e s c r i b e d .  

In  F i g u r e   1,  the  v e h i c l e   a x l e   is   g e n e r a l l y   shown  at   1 .  

The  a x l e   has  a t t a c h e d   to  the   end  of  i t ,   as  by  b o l t s   in  c o n -  
v e n t i o n a l   f a s h i o n ,   a  b r a k e   d i s c   2  and  a  wheel   hub  3.  The  

wheel   hub  has  e x t e n d i n g   from  i t   a  p l u r a l i t y   of  wheel   s t u d s   4 .  

A  b r a c k e t   5,  s e c u r e d   to  the  f rame  of  the  a u t o m o b i l e ,   is  p r o -  
v i d e d   fo r   the  m o u n t i n g   of  b r a k e   c a l i p e r s   (which  are   not   s h o w n ) .  

In  F i g u r e   1,  the  a x i s   of  r o t a t i o n   of  the   a x l e   1,  d i s c   2 

and  wheel   3,  a l l   of  which  r o t a t e   as  a  u n i t ,   i s   shown  at   6 - 6 ' .  

The  i n v e n t i v e   d e v i c e   is   shown  g e n e r a l l y   a t   10.  As  s h o w n ,  

i t   has  an  a t t a c h m e n t   member  11,  which  is  p r o v i d e d   w i t h   two  



h o l e s   12  and  13.  These  h o l e s   f i t   over   the  c a l i p e r - m o u n t i n g  
s t u d s   7  and  8,  which  e x t e n d   ou tward   from  the  c a l i p e r - m o u n t i n g  
b r a c k e t   5 .  

E x t e n d i n g   at  r i g h t   a n g l e s   from  a t t a c h m e n t   member  11  i s  

a  c o n n e c t i n g   member  14,  which  is  r i g i d l y   s e c u r e d ,   as  by  w e l -  

d ing ,   to  the  a t t a c h m e n t   member  11.  Near  the  end  of  member  14 

remote   from  member  11,  is  a t t a c h e d   a  base   member  15.  In  t h e  

f i g u r e s ,   member  15  is  shown  as  b e i n g   s l i d a b l y   mounted  on  member  

14,  by  means  of  a  s l e e v e   16  which  is  r i g i d l y   c o n n e c t e d   t h e r e t o  
and  which  s l i d e s   on  member  14.  A  s e t   screw  17,  h a v i n g   a  
h a n d l e   as  shown  at  18,  a t t a c h e d   to  i t   is  p r o v i d e d   to  l o c k  
s l e e v e   16  i n t o   p o s i t i o n   at   a  d e s i r e d   p o s i t i o n   on  v e r t i c a l   mem- 
ber   14.  The  member  15  has  two  s l e e v e s   19  and  20  s l i d a b l e   i n -  

d e p e n d e n t l y   on  i t .   Each  of  t h e s e   s l e e v e s   b e a r s   a  g r i n d e r   s u p -  
p o r t i n g   member,  the  two  members  b e i n g   r e s p e c t i v e l y   d e s i g n a t e d  
as  21  and  22.  A  t h r e a d e d   rod  23  is  p e r m a n e n t l y   s e c u r e d ,   as  b y  
w e l d i n g   or  by  b o l t i n g ,   to  member  21,  and  p a s s e s   t h r o u g h   member  
22  by  a  s u i t a b l e   ho le   2 4 .  

An  i n t e r n a l l y - t h r e a d e d   s l e e v e   25  (shown  p a r t i a l l y   c u t -  
away)  h a v i n g   a  m a t i n g   t h r e a d   to  rod  23  is  s c rewed   over   rod  2 3 .  
S u i t a b l y ,   the   i n t e r n a l l y - t h r e a d e d   s l e e v e   has  a  h a n d l e   26  f o r  

a d j u s t m e n t   a t t a c h e d   to  one  e n d .  
In  each  of  the  s u p p o r t i n g   members  21  and  22  is  l o c a t e d  

a  ho le   c o n t a i n i n g   a  l o w   f r i c t i o n   b u s h i n g   or  b a l l   b e a r i n g  
a s s e m b l y .   These  b u s h i n g s   or  b e a r i n g   a s s e m b l i e s   are   shown  a s  
30  and  31  in  the   d r a w i n g s .   In  each  of  the  b u s h i n g   or  b e a r i n g  
a s s e m b l i e s   is  j o u r n a l l e d   a  s tub   ax l e   (shown  r e s p e c t i v e l y   a s  
32  and  33) .   Each  s tub   ax l e   has  mounted  on  i t   a  m e t a l   d i s c  

( r e s p e c t i v e l y   shown  as  34  and  35)  which  is  f i x e d   to  the  a x l e  
for   r o t a t i o n   t h e r e w i t h .   The  d i s c s   are   c o a t e d   w i th   a b r a s i v e s  
as  i n d i c a t e d   at   36  and  37.  A l t h o u g h   36  and  37  are   shown  a s  
a b r a s i v e   c o a t i n g s   f i x e d   p e r m a n e n t l y   to  the  d i s c s   34  a n d  3 5 ,  
i t   is  of  c o u r s e   p o s s i b l e   to  have  the  a b r a s i v e s   mounted  on  r e -  
movable   pads ,   which  can  be  r e p l a c e d   when  the  a b r a s i v e   b e c o m e s  
worn.  i 

In  the  d r a w i n g s ,   the  two  a x l e s   32  and  33  are   shown  a s  
h a v i n g   the  same  ax i s   which  is  shown  by  number  4 0 - 4 0 ' .   I t   w i l l  



be  n o t e d   t h a t   t h i s   a x i s   l i e s   o u t s i d e   the  p e r i p h e r y   of  t h e  

wheel   d i s c   2.  I t   is  not   n e c e s s a r y   t h a t   the   two  a x l e s   have  t h e  

same  a x i s ,   a l t h o u g h   they   must  be  p a r a l l e l   to  each  o t h e r ,   a n d ,  

they   s h o u l d   be  p a r a l l e l ,   when  the  a p p a r a t u s   is  in  o p e r a t i n g  

p o s i t i o n ,   to  the  a x i s   6 -6 '   of  the  v e h i c l e   wheel   and  a x l e .   I t  

is   a l s o   i m p o r t a n t   t h a t   when  the  d e v i c e   is  o p e r a t i n g ,   the  a x e s  
of  bo th   of  the   a x l e s   32  and  33  s h o u l d   l i e   o u t s i d e   the  p e r i p h e r y  
of  the  wheel   d i s c   2,  i f   d i s c s   34  and  35  are   not   powered ,   a s  
w i l l   be  d i s c u s s e d .  

To  s u p p o r t   the   d i s c s   34  and  35,  and  t h e i r   a s s o c i a t e d  

a b r a s i v e   pads ,   and  to  p r e v e n t   wobble  of  such  d i s c s ,   b e a r i n g s  
41  and  42  are  p r o v i d e d   on  the  upper   ends  of  u p s t a n d i n g   m e m b e r s  

21  and  22.  S u i t a b l y ,   t h e s e   b e a r i n g s   are  r o t a t a b l e   w h e e l s ,   o f  

any  s u i t a b l e   m a t e r i a l ,   which  bea r   on  the  back  of  d i s c s   34  a n d  

35  r e s p e c t i v e l y ,   to  p r e v e n t   each  d i s c   from  b e n d i n g   b a c k w a r d s  
t o w a r d s   i t s   a s s o c i a t e d   s u p p o r t i n g   member  21  or  22.  The  

b e a r i n g s   41  and  42  are  j o u r n a l l e d   on  the  top  of  members  21  a n d  

22  by  a  l o w - f r i c t i o n   m o u n t i n g ,   such  as ,   fo r   e x a m p l e ,   a  b a l l  

b e a r i n g   a s s e m b l y   shown  g e n e r a l l y   at  43  and  4 4 .  
In  many  p r e s e n t   day  a u t o m o b i l e s ,   the  c a l i p e r - m o u n t i n g  

b r a c k e t   is  a  v e r t i c a l l y - o r i e n t e d   c r e s c e n t   shaped   p i e c e   o f  
m e t a l   p o s i t i o n e d   j u s t   to  the  r e a r   of  the  ax l e   s u p p o r t i n g   t h e  
whee l   w i th   which  i t   is  a s s o c i a t e d ,   h a v i n g   i t s   m i d - p o i n t   a p -  
p r o x i m a t e l y   at  the  l e v e l   of  the  a x l e .   The  c a l i p e r - m o u n t i n g  
b r a c k e t   5  i l l u s t r a t e d   in  the  d r a w i n g s   is  of  t h i s   t y p e .   W i t h  
such  an  a r r a n g e m e n t   the  member  11  is   o r i e n t e d   a p p r o x i m a t e l y  
v e r t i c a l l y ,   w i t h   the  member  14  b e i n g   o r i e n t e d   h o r i z t o n a l l y   a n d  

e x t e n d i n g   r e a r w a r d l y   from  the  m o u n t i n g   b r a c k e t .   However,   i t  
w i l l   be  a p p r e c i a t e d   t h a t   the   i n v e n t i o n   can  be  used  w i t h   a n y  
shape   of  m o u n t i n g   b r a c k e t ,   m e r e l y   by  m o d i f y i n g   member  11  t o  
a t t a c h   to  t h a t   b r a c k e t .   In  some  c a s e s   i t   may  be  c o n v e n i e n t  

to  hang  the  a p p a r a t u s   from  the  m o u n t i n g   b r a c k e t   so  t h a t   mem- 
ber   14  depends   v e r t i c a l l y   downward,   and  member  15  e x t e n d s  

h o r i z t o n a l l y   unde r   the   wheel   d i s c .   The  p r e c i s e   o r i e n t a t i o n  
and  form  of  t h e s e   members  is  not   i m p o r t a n t   to  the  i n v e n t i o n ,  

p r o v i d e d   t h a t   the   d i s c s   34  and  35  can  be  p o s i t i o n e d   as  d e s -  
c r i b e d   w i th   r e s p e c t   to  the   wheel   d i s c   2 .  



In  F i g u r e s   3  and  4,  a n o t h e r   form  of  the  a p p a r a t u s   a c c o r -  

d ing  to  the  i n v e n t i o n   is  shown.  In  t h e s e   f i g u r e s ,   l i k e   p a r t s  
to  t h o s e   p r e v i o u s l y   d e s c r i b e d   are  i d e n t i f i e d   by  the  same  num- 
ber   as  t h o s e   p a r t s   p r e v i o u s l y   d e s c r i b e d .  

In  F i g u r e s   3  and  4,  the  a p p a r a t u s   ( g e n e r a l l y   i n d i c a t e d  

as  10a)  is  shown  mounted  on  a  w h e e l e d   d o l l e y   50,  which  h a s  

whee l s   51.  A  v e r t i c a l   member  14a  c o n n e c t s   the  a p p a r a t u s   t o  
the  d o l l e y .   In  the  embodiment   shown,  a l l   o t h e r   p a r t s   of  t h e  

a p p a r a t u s   are  as  p r e v i o u s l y   d e s c r i b e d ,   e x c e p t   t h a t   t h e  

t h r e a d e d   rod  23  and  h a n d l e   26  are  r e v e r s e d   from  t h e i r   p o s i t i o n  

as  shown  in  F i g u r e   1,  and  the  p o s i t i o n s   of  members  22  and  21 

are  i n t e r c h a n g e d .   The  r e a s o n   for   t h i s   r e v e r s a l   is  so  t h a t  

h a n d l e   26  w i l l   be  a c c e s s i b l e   when  the  i n v e n t i v e   a p p a r a t u s  

g e n e r a l l y   i n d i c a t e d   as  10a  e x t e n d s   under   a  v e h i c l e .  

Also  mounted  on  the  d o l l e y   50  is  a  s u i t a b l e   frame  5 2 ,  
which  s u p p o r t s   a  motor   (as  for   example   an  e l e c t r i c   motor)   5 3 .  
The  m o t o r - p o w e r   t a k e - o f f   54  is  c o n n e c t e d   to  a  p u l l e y   55,  w h i c h  

is  c o n n e c t e d   t h r o u g h   a  b e l t   56  to  a  second   p u l l e y   57  m o u n t e d  

on  r o t a t a b l e   member  60,  j o u r n a l l e d   for   r o t a t i o n   in  a  member  
66.  The  e n t i r e   moto r ,   b e l t   and  p u l l e y s   are   j o i n e d   t o g e t h e r  
by  a  r i g i d   frame  65,  which  s l i d e s   on  frame  52  and  is  a d j u s t -  
ab l e   in  i t s   h e i g h t   by  h a n d l e   59,  which  is  a t t a c h e d   to  a  
t h r e a d e d   m a t i n g   p o r t i o n   of  an  u p s t a n d i n g   member  58  which  p e r -  
mi t s   the  member  to  be  l e n g t h e n e d .   This   p e r m i t s   the  l e v e l   o f  
the  mo to r ,   the   two  p u l l e y s   and  the  b e l t   above  the  g round   t o  
be  v a r i e d .  

On  member  60  is  a  second   power  t a k e - o f f   61.  This   i s  

p r e f e r a b l y   a  u n i v e r s a l   t a k e - o f f .   I t   is  p r o v i d e d ,   as  i s  

shown  in  F i g u r e   4  w i th   a  f l a n g e   h a v i n g   a  p l u r a l i t y   of  h o l e s  

62.  These  h o l e s   are  d e s i g n e d   to  engage   wheel   s t u d s ,   and  may 
be  s l o t t e d ,   as  shown  in  F i g u r e   4,  so  t h a t   they   can  a c c o m m o d a t e  
the  wheel   s t u d s   of  s e v e r a l   d i f f e r e n t   t y p e s   of  v e h i c l e s   and  s o  
t h a t   they   a l s o   have ,   to  some  e x t e n t ,   a  s e l f - c e n t e r i n g   f e a t u r e .  

The  o p e r a t i o n   of  the   a p p a r a t u s   as  shown  in  F i g u r e s   1 
and  2  w i l l   now  be  d e s c r i b e d .   When  i t   is  d e s i r e d   to  r e g r i n d  
b r ake   d i s c s   the  c a l i p e r s   h o l d i n g   the  b r a k e   shows  are  r e m o v e d  
from  t h e i r   a s s o c i a t i o n   wi th   the  d i s c   to  be  r e g r o u n d .   The  



v e h i c l e   is  p l a c e d   on  a  jack   or  o t h e r   s u p p o r t i n g   means  and  t h e  
t i r e   a s s o c i a t e d   wi th   the  wheel   on  which  the  b r ake   d i s c   is  t o  
be  r e g r o u n d   is  r e m o v e d .  

The  a p p a r a t u s   10  is  then  a t t a c h e d   to  the  c a l i p e r - m o u n t -  

ing  b r a c k e t   5,  as  by  f i t t i n g   h o l e s   12  and  13  over   the  c a l i p e r -  
m o u n t i n g   s t u d s .   If   d e s i r e d ,   the   member  11  can  be  b o l t e d   to  t h e  

s t u d s ,   bu t   t h i s   is  u s u a l l y   not   n e c e s s a r y   and  i t   is  more  c o n v e n -  
i e n t ,   h a v i n g   r e g a r d   to  the  d i f f i c u l t y   of  w o r k i n g   under   a 
v e h i c l e ,   m e r e l y   to  hang  the  member  11  from  the  h o l e s .   T h e n ,  
the  s e t   screw  18  and  the  h a n d l e   26  are   o p e r a t e d   so  t h a t   t h e  

two  a b r a s i v e   d i s c s   are  p o s i t i o n e d   on  o p p o s i t e   s i d e s   of  t h e  
d i s c   to  be  g r o u n d ,   w i th   the  a b r a s i v e   f a c e s   36  and  37  f a c i n g  
the  d i s c .   The  a x i s   40  is  p o s i t i o n e d   to  be  o u t s i d e   the  p e r i p h -  

ery  of  the  d i s c .   In  F i g u r e   1,  t h i s   a x i s   is  shown  as  b e s i d e  

the  d i s c ,   bu t   i t   is  e v i d e n t   t h a t   i t   cou ld   be  s l i g h t l y   o u t s i d e  

the  p e r i p h e r y   but   below  or  above  the  d i s c   2,  r a t h e r   than  b e s i d e  

i t ,   i f   t h e r e   is   s u f f i c i e n t   space   to  mount  the  a p p a r a t u s   in  t h a t  
o r i e n t a t i o n .   The  d i s t a n c e   from  the  ax i s   to  the  p e r i p h e r y   o f  

the  d i s c   depends   on  how  much  o v e r l a p   is  d e s i r e d   b e t w e e n   t h e  
a b r a s i v e   pads  36  and  37  and  the  d i s c ,   which  in  t u r n   g o v e r n s  
how  much  of  the  d i s c   w i l l   be  r e g r o u n d .  

The  h a n d l e   26  is  then   o p e r a t e d   so  t h a t   the  two  member s  
21  and  22  are   moved  toward   each  o t h e r .   This  is   c o n t i n u e d   u n t i l  

the  two  f a c e s   36  and  37  are   in  t i g h t   f r i c t i o n a l   e n g a g e m e n t   w i t h  
the  d i s c   2  to  be  r e g r o u n d .  

Once  the  a p p a r a t u s   is  s e t   up  in  t h i s   way,  the  wheel   3 

and  the  a s s o c i a t e d   d i s c   2  a re   r o t a t e d .   In  some  c a s e s ,   w h e r e  
the  v e h i c l e   wheel   is  powered   by  the  v e h i c l e   e n g i n e ,   t h i s   may 
be  done  by  a c t u a t i n g   the  v e h i c l e   e n g i n e .   However,   in  t h e  

m a j o r i t y   of  c a s e s   t h i s   w i l l   not   be  f e a s i a b l e .   In  such  c a s e s ,  
i t   is  p r e f e r r e d   to  r o t a t e   the  v e h i c l e   wheel   by  a p p l y i n g   p o w e r  
to  the  wheel   by  e x t e r n a l   means.   One  s u i t a b l e   a r r a n g e m e n t   i s  

t h a t   shown  in  F i g u r e   3  where  motor   53  d r i v e s ,   power  t a k e - o f f   6 1 .  

The  h a n d l e   59  is  a d j u s t e d   u n t i l   t a k e - o f f   60  is  at  the  h e i g h t  
of  the  ax l e   6  and  f a c i n g   the  o u t s i d e - o f   wheel   3.  The  s l o t s   62 

are   f i t t e d   over   wheel   s t u d s   4,  and  b o l t s   are  a t t a c h e d   to  e n s u r e  
t h a t   the  wheel   s t u d s   r ema in   in  p o s i t i o n .   Then,  motor   53  i s  



a c t u a t e d ,   c a u s i n g   wheel   3  and  d i s c   2  to  r o t a t e .  

When  wheel   3  and  d i s c   2  r o t a t e ,   they  c a u s e s   d i s c s   34  a n d  

35,  which  are  in  t i g h t   f r i c t i o n a l   c o n t a c t   wi th   d i s c   2,  to  r o -  

t a t e   a l s o .   The  d i r e c t i o n s   of  r o t a t i o n   are  shown  by  a r rows   70 

and  71  in  F i g u r e   2.  Because   of  the  r i g h t   f r i c t i o n a l   c o n t a c t  

be tween   the  d i s c   2  and  the  a b r a s i v e   s u r f a c e   of  36  and  3 7 ,  

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

me ta l   d i s c s   34  and  35.  However,   t h i s   b e n d i n g   t o r q u e   is  t r a n s -  

m i t t e d   to  the  members  21  and  22,  which  are  much  more  s t u r d y  
and  b e t t e r   ab le   to  r e s i s t   i t ,   by  means  of  the  b e a r i n g s   41  a n d  

42.  O b v i o u s l y ,   the  a x i s   of  r o t a t i o n   of  d i s c s   34  and  35  m u s t  

be  o u t s i d e   the  p e r i p h e r y   of  d i s c   2,  to  cause   d i s c s   34  and  35 

to  r o t a t e ,   i f   the  d i s c s   34  and  35  are   u n p o w e r e d .   If   the  d i s c s  

were  powered  i n d e p e n d e n t l y   of  the  v e h i c l e   wheel   i t   would  b e  

p o s s i b l e   to  p l a c e   the  a x i s   of  the  r o t a t i o n   w i t h i n   the  p e r i p h e r y  
of  the  b r ake   d i s c   2.  However,   t h i s   is  not   p r e f e r r e d ,   as  t h e r e  

is  some  p o s s i b i l i t y   of  s c o r i n g   the  b r a k e   d i s c   w i th   t h i s  

a r r a n g e m e n t .  

As  the  d i s c s   34  and  35,  w i th   t h e i r   a b r a s i v e   c o a t i n g s   36 

and  37  r o t a t e ,   the  a b r a s i v e   s u r f a c e s   a b r a d e   the  opposed   f a c e s  

of  wheel   d i s c   2.  The  e f f e c t   of  the  r o t a t o r y   mot ion   of  t h e  

a b r a s i v e   d i s c s ,   and  of  the  wheel   d i s c   2  p r o v i d e s   a  smooth  u n i -  

form  g r i n d i n g   of  the  d i s c   s u r f a c e s .  

When  the  d i s c   s u r f a c e s   have  been  g round   s u f f i c i e n t l y ,  

motor   53  is  s w i t c h e d   o f f ,   and  the  a b r a s i v e   pads  36  and  37  a r e  

moved  out   of  c o n t a c t   w i th   the  d i s c ,   c o m p l e t i n g   the  g r i n d i n g  

p r o c e s s .   O p t i o n a l l y ,   an  i n i t i a l   g r i n d i n g   can  be  done  w i t h  

d i s c s   34  and  35  h a v i n g   a b r a s i v e   c o a t i n g s   36  and  37  which  h a v e  

a  c o a r s e   a b r a s i v e ,   f o l l o w e d   by  a  s econd   g r i n d i n g   o p e r a t i o n ,  

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

The  o p e r a t i o n   p r o c e e d s   in  an  a n a l a g o u s   manner   when  

a p p a r a t u s   10a  is  used  i n s t e a d   of  a p p a r a t u s   10.  Using  a p p a r a t u s  

10a,  i t   is  not   a b s o l u t e l y   n e c e s s a r y ,   in  a l l   c a s e s ,   tp  r e m o v e  
the  c a l i p e r s   b e f o r e   g r i n d i n g   a  d i s c .   However,   t h e , c a l i p e r s  
w i l l   u s u a l l y   be  removed,   to  g ive   the  o p e r a t o r   more  room  i n  

which  to  work  w h i l e   p l a c i n g   h i s   a b r a s i v e   d i s c s   in  p o s i t i o n  
a round   the  wheel   d i s c .  



As  m e n t i o n e d   above ,   the  axes  of  the  two  axes  32  and  33 

need  not   be  the  same.  I t   may  o c c u r ,   for   e x a m p l e ,   t h a t   i t   i s  

d e s i r e d   to  r e g r i n d   a  l a r g e r   a r ea   on  one  s i d e   of  a  wheel   d i s c  

than   on  the  o t h e r   s i d e .   In  such  a  c a s e ,   a  l a r g e r   d i s c   34  ( f o r  

example)   than   d i s c   35  would  be  p r o v i d e d .   While  i t   is  p o s s i b l e  
to  have  the  two  d i s c s   h a v i n g   the  same  a x i s   4 0 - 4 0 ' ,   i t   may  b e  
c o n v e n i e n t   to  have  the  l a r g e r   d i s c   have  a  d i f f e r e n t   a x i s   o f  

r o t a t i o n   than   the  s m a l l e r   d i s c .   This   is   s t i l l   w i t h i n   t h e  

scope   of  the  i n v e n t i o n .  

As  no t ed   above ,   i t   is  p o s s i b l e   to  have  only   a  s i n g l e  
d i s c   p r e s e n t ,   when  i t   is  d e s i r e d   to  a b r a d e   only   one  s i d e   o f  

a  wheel   d i s c .   If   t h i s   a r r a n g e m e n t   is   used ,   i t   w i l l   then   o f  

c o u r s e   not   be  p o s s i b l e   to  have  a  t h r e a d e d   rod  23  r u n n i n g  
be tween   the  two  members  21  and  22,  as  only   one  such  member  

would  be  used .   In  such  a  c a s e ,   member  21  and  i t s   a s s o c i a t e d  

d i s c   would  be  removed,   and  t h r e a d e d   rod  23  would  be  we lded   t o  
member  14,  i n s t e a d   of  member  21.  I t   is  not   p r e f e r r e d   t o  
a b r a d e   a  s i n g l e   s i d e   of  the  b r a k e   d i s c   in  t h i s   way,  as  the  c o n -  
s i d e r a b l e   p r e s s u r e   of  the   a b r a d i n g   d i s c   35  and  i t s   a b r a s i v e  

c o a t i n g   37  a g a i n s t   the   wheel   d i s c   2  migh t   cause   the  wheel   d i s c  

2  to  wobble   on  i t s   a x i s .   However,   in  c a s e s   where  the  w h e e l  
d i s c   2  is  f i r m l y   s e a t e d   on  i t s   a x i s ,   and  only   one  s i d e   of  t h e  
d i s c   needs   to  be  r e g r o u n d ,   t h i s   a r r a n g e m e n t   can  be  u sed .   I t  
would  of  c o u r s e   a l s o   be  p o s s i b l e   to  omit   the  member  22,  r o d  
23  and  h a n d l e   26  and  i n s t e a d   to  l e a v e   member  21  in  p o s i t i o n ,  
wi th   a  s u i t a b l e   a r r a n g e m e n t   to  f o r c e   member  21  toward   d i s c   2 ,  
so  t h a t   a b r a d i n g   d i s c   34  and  i t s   a s s o c i a t e d   a b r a s i v e   c o a t i n g  
36  are  in  t i g h t   f r i c t i o n a l   c o n t a c t   w i t h   d i s c   2 .  

A l t h o u g h   the  a b r a d i n g   d i s c s   35  and  34  have  been  shown 
in  the  d r a w i n g s   as  u n p o w e r e d ,   and  c a u s e d   to  r o t a t e   t h r o u g h  
t h e i r   f r i c t i o n a l   c o n t a c t   w i th   d i s c   2,  i t   is  w i t h i n   the  s c o p e  
of  the  i n v e n t i o n   to  power  such  a b r a d i n g   d i s c s .   P o w e r i n g   s u c h  
d i s c s   may  be  a d v i s a b l e   where  a  ve ry   p o l i s h e d   f i n i s h   is  d e s i r e d  

. 
to  the  d i s c   2,  as  the  a b r a d i n g   d i s c s   can  then   be  c a u s e d   t o  

r o t a t e   at  a  h i g h e r   speed   than   the  d i s c   2,  and,  when  used  w i t h  

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



It   is  g e n e r a l l y   p r e f e r r e d   to  use  the  a r r a n g e m e n t   10 
r a t h e r   than  the  a r r a n g e m e n t   10a,  as  i t   is  found  to  be  more  c o n -  
v e n i e n t   to  mount  the  d i s c   g r i n d i n g   a p p a r a t u s   on  the  c a l i p e r -  
moun t ing   b r a c k e t ,   r a t h e r   than  h a v i n g   i t   mounted  p e r m a n e n t l y   on 
a  d o l l e y .   However,   d i f f e r e n t   motor   v e h i c l e s   have  d i f f e r e n t  

c a l i p e r - m o u n t i n g   b r a c k e t s ,   and  i t   is  t h e r e f o r e   a d v i s a b l e   t o  
have  the  o p t i o n   of  p l a c i n g   the  d e v i c e   on  a  d o l l e y ,   as  shown  i n  

F i g u r e   3,  in  c a s e s   where  the  h o l e s   12  and  13  do  not  c o r r e s p o n d  
wi th   the  s t u d s   on  the  c a l i p e r   moun t ing   b r a c k e t   of  the  p a r t i -  
c u l a r   v e h i c l e   on  which  g r i n d i n g   of  the  b r ake   d i s c s   is  to  t a k e  

p l a c e .  

If   the  b r ake   d i s c   is  removed  from  the  v e h i c l e   for  g r i n -  

d ing ,   then  the  a r r a n g e m e n t   10a  can  be  u sed .   The  a d a p t e r   61 

is  r e p l a c e d   by  a  s u i t a b l e   moun t ing   for   the  b r ake   d i s c   f o r  
r o t a t i o n   by  the  motor   53,  t h r o u g h   s h a f t   60;  and  the  a p p a r a t u s  
10a  is  b r o u g h t   i n t o   c o n t a c t   wi th   the  s i d e s   of  the  b r ake   d i s c  

as  d e s c r i b e d   for   g r i n d i n g .  
I t   w i l l   be  u n d e r s t o o d   t h a t   the  i n v e n t i o n   has  been  d e s -  

c r i b e d   wi th   r e s p e c t   to  p a r t i c u l a r   e m b o d i m e n t s ,   and  t h a t   o b v i o u s  

m o d i f i c a t i o n s   t h e r e t o   w i l l   o ccu r   to  p e r s o n s   s k i l l e d   in  the  a r t .  

I t   is  t h e r e f o r e   i n t e n d e d   t h a t   the  i n v e n t i o n   s h a l l   not   b e  

l i m i t e d   to  the  d e t a i l s   of  the  p a r t i c u l a r   embod imen t s   d e s c r i b e d ,  
but   s h a l l   r a t h e r   be  g iven   the  f u l l   scope  as  c l a i m e d   in  t h e  

appended   c l a i m s .  

I t   is  found  t h a t ,   in  many  c i r c u m s t a n c e s ,   b rake   d i s c s  

which  are  to  be  r e s u r f a c e d   have  been  worn  u n e v e n l y .   In  some 

c a s e s ,   the  b r ake   d i s c   is  t h i n n e r ,   by  r e a s o n   of  wear ,   c l o s e r  

to  the  c e n t r e   than  i t   is  at  the  p e r i p h e r y .   In  o t h e r   i n s t a n c e s ,  
the  b rake   d i s c   is  t h i n n e r   at  the  p e r i p h e r y   than  i t   is  at  t h e  

c e n t r e .  
I t   has  t h e r e f o r e   been  found  u s e f u l   to  p r o v i d e   a p p a r a t u s  

in  which  the  two  opposed   a b r a d i n g   d i s c s   r o t a t e   abou t   axes  w h i c h  

are  s u b s t a n t i a l l y   p a r a l l e l   to  one  a n o t h e r   and  can  be  a d j u s t e d  
to  be  s l i g h t l y   n o n - p a r a l l e l .   The  two  axes  of  r o t a t i o n   do  n o t  

d e p a r t   g r e a t l y   from  the  p a r a l l e l .   In  p r a c t i c e ,   i t   is  f o u n d  

t h a t   a  d e p a r t u r e   of  abou t   5  to  15  d e g r e e s   is  a d e q u a t e   to  p e r -  
mit   the  a b r a d i n g   d i s c s   to  a d a p t   to  b r ake   d i s c s   found  in  n o r m a l  



use  on  v e h i c l e s .   O b v i o u s l y   a b r a d i n g   d i s c s   which  cou ld   b e  

a d j u s t e d   so  t h a t   t h e i r   axes  of  r o t a t i o n   are   at  l a r g e r   a n g l e s  
to  one  a n o t h e r   than   15  d e g r e e s   cou ld   be  p r o v i d e d   i f   d e s i r e d ,  
but   such  are   not   needed   to  g r i n d   b r a k e   d i s c s   most  f r e q u e n t l y  
e n c o u n t e r e d   in  a u t o m o b i l e   r e p a i r .  

The  o r i e n t i n g   of  the  a b r a d i n g   d i s c s   abou t   axes  w h i c h  

are  s l i g h t l y   o f f - p a r a l l e l   a l s o   p e r m i t s   the   use  of  c o n v e n t i o n a l  

t h r u s t   b e a r i n g s ,   mounted  abou t   a x l e s   32 ,33 ,   to  r e p l a c e   b e a r i n g s  
41  and  42  in  o r d e r   to  keep  the  a b r a d i n g   d i s c s   in  p o s i t i o n .  
When  t h i s   a r r a n g e m e n t   is  u sed ,   the  two  a b r a d i n g   d i s c s   a r e  

a d j u s t e d   so  t h a t   t h e i r   axes  of  r o t a t i o n   are   s l i g h t l y   o f f -  

p a r a l l e l ,   wi th   the  p o r t i o n s   of  the  a b r a d i n g s   d i s c s   which  w i l l  

engage   the  b r a k e   d i s c   b e i n g   c l o s e r   than   the  p o r t i o n s   w h i c h  

w i l l   not   engage   the  b r ake   d i s c .   Thus,   in  F i g u r e   1,  the  p o r -  
t i o n s   of  the   a b r a d i n g   d i s c s   34  and  35  c l o s e s t   to  the  wheel   3 

would  be  a r r a n g e d   to  be  c l o s e r   t o g e t h e r   than   the  p o r t i o n s  
c l o s e s t   to  the  member  15.  The  two  a b r a d i n g   d i s c s   a re   t h e n  

l o c k e d   t i g h t l y   a g a i n s t   the   b r a k e   d i s c   to  be  g r o u n d ,   and  t h e  

s l i g h t l y   n o n - p a r a l l e l   a r r a n g e m e n t   of  the   axes  of  r o t a t i o n   p u t s  

p r e s s u r e   on  the  t h r u s t   b e a r i n g s ,   so  t h a t   they   do  not  w o b b l e  

d u r i n g   the  g r i n d i n g   o p e r a t i o n .  



1.  A  method  of  r e g r i n d i n g   a  v e h i c l e   b r ake   d i s c   c h a r a c -  

t e r i z e d   b y :  
a)  r o t a t i n g   the  b rake   d i s c   abou t   a  f i r s t   a x i s ,   a n d  

b)  wh i l e   r o t a t i n g   the  b r ake   d i s c   p l a c i n g   two  o p p o s e d  
r i g i d   a b r a d i n g   d i s c s ,   each  h a v i n g   an  a b r a d i n g   f a c e ,   so  t h a t   t h e  

a b r a d i n g   face   is  in  f r i c t i o n a l   c o n t a c t   wi th   a  face   of  the  b r a k e  

d i s c ,   whereby   to  g r i n d   the  b rake   d i s c ,   w h i l e   r o t a t i n g   the  b r a k e  

d i s c .  
2.  The  method  as  c l a i m e d   in  c l a i m   1,  c a r r i e d   out  w h i l e  

the  b rake   d i s c   is  in  s i t u   on  a  v e h i l c e   a x l e .  

3.  A  method  as  c l a i m e d   in  c l a i m   1  or  c l a i m   2,  in  w h i c h  

each  a b r a d i n g   d i s c   p r e s e n t   is  c aused   to  r o t a t e   only   t h r o u g h  
c o n t a c t   w i th   the  r o t a t i n g   b r ake   d i s c .  

4.  A p p a r a t u s   for   g r i n d i n g   b r a k e   d i s c s ,   c h a r a c t e r i z e d   by  

two  r i g i d   a b r a d i n g   d i s c s   wi th   a b r a d i n g   f a c e s   in  f a c e - t o - f a c e  

r e l a t i o n   and  movable   t o w a r d s   and  away  from  one  a n o t h e r ,   e a c h  

d i s c   be ing   mounted  for   r o t a t i o n   abou t   an  a s s o c i a t e d   a x l e ,   e a c h  

ax le   be ing   p e r p e n d i c u l a r   to  the  a b r a d i n g   face   of  i t s   d i s c ,  

means  for   p o s i t i o n i n g   the  a b r a d i n g   d i s c s   wi th   t h e i r   a b r a d i n g  
f a c e s   in  f a c e - t o - f a c e   c o n t a c t   w i th   a  b r ake   d i s c   p l a c e d   b e t w e e n  

them,  and  means  for   h o l d i n g   the  a b r a d i n g   d i s c s ,   when  so  p o s i -  
t i o n e d ,   in  f r i c t i o n a l   c o n t a c t   w i th   the  b r ake   d i s c .  

5.  A p p a r a t u s   as  c l a i m e d   in  c a l i m   4,  c h a r a c t e r i z e d   i n  

t h a t   the  means  for   p o s i t i o n i n g   the  a b r a d i n g   d i s c   i n c l u d e s   a  
m o u n t i n g   b r a c k e t   which  a t t a c h e s   to  the  b r a k e   c a l i p e r   m o u n t i n g  
of  a  motor   v e h i c l e .  

6.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   4  or  c l a i m   5,  in  w h i c h  

the  means  for   p o s i t i o n i n g   the  a b r a d i n g   d i s c   is  a d a p t e d   t o  

p o s i t i o n   each  such  d i s c   w i th   i t s   a x i s   of  r o t a t i o n   o u t s i d e   t h e  

p e r i p h e r y   of  the  b r a k e   d i s c   to  be  r e g r o u n d .  
7.  A p p a r a t u s   for   r e g r i n d i n g   a  b r a k e   d i s c   in  s i t u   on  a 

v e h i c l e   a x l e ,   c h a r a c t e r i z e d   b y :  

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

from  s a i d   base   member ,  

j o u r n a l   means  mounted  on  each  of  s a i d   s u p p o r t i n g  



m e m b e r s ,  

a  s tub   a x l e   j o u r n a l l e d   in  each  of  s a i d   j o u r n a l   m e a n s ,  
an  a b r a d i n g   d i s c   f i x e d l y   mounted  at  the   end  of  e a c h  

s tub   ax l e   for   r o t a t i o n   t h e r e w i t h ,   each  a b r a d i n g   d i s c   h a v i n g   a  
f i r s t   f ace   and  a  second   f a c e ,   each  of  which  is  p e r p e n d i c u l a r  
to  i t s   r e s p e c t i v e   s tub   a x l e ,   the  s tub   ax le   j o i n i n g   the  d i s c  
in  the  c e n t r e   of  the  f i r s t   f a c e ,   the   second   f ace   b e i n g   c o a t e d  
w i th   a b r a s i v e   m a t e r i a l ,   and  the  f i r s t   f ace   not   b e i n g   c o a t e d  
wi th   a b r a s i v e   m a t e r i a l ,   the   s a i d   two abrading  d i s c s   b e i n g  
o r i e n t e d   w i th   t h e i r   r e s p e c t i v e   a b r a s i v e   f a c e s   in  f a c e - t o - f a c e  

r e l a t i o n s h i p   to  one  a n o t h e r ,  

b e a r i n g   means  mounted  to  s u p p o r t   s a i d   a b r a d i n g   d i s c s  

and  means  fo r   a d j u s t a b l y   u r g i n   s a i d   d i s c s   t o w a r d s   one  a n o t h e r .  

8.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   7,  in  which  the  a x e s  
of  r o t a t i o n   of  the   two  a b r a d i n g   d i s c s   are  s u b s t a n t i a l l y  

p a r a l l e l   to  one  a n o t h e r ,   bu t   a re   a d j u s t a b l e   w i th   r e s p e c t   t o  

one  a n o t h e r   so  t h a t   they   may  be  a d j u s t e d   to  d e v i a t e   s l i g h t l y  
from  p a r a l l e l   to  one  a n o t h e r .  

9.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   7  or  c l a i m   8,  a d d i -  

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

j u x t a p o s i t i o n   w i th   a  v e h i c l e   b r a k e   d i s c   in  s i t u   on  a  v e h i c l e ,  
w i th   the  a b r a s i v e   f a c e s   of  the   a b r a d i n g   d i s c s   h e l d   in  f r i c -  
t i o n a l   c o n t a c t   w i t h   o p p o s i t e   s i d e s   of  the   wheel   d i s c   a n d  

o v e r l a p p i n g   a  p o r t i o n   t h e r e o f .  

10.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   9,  in  which  s a i d  

p o s i t i o n i n g   means  i n c l u d e s ,  

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

base   member  to  the  c a l i p e r   b r a c k e t   of  a  v e h i c l e   d i s c   b r a k e  

u n i t .  
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