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©  Drill  point  grinding  machine. 

©  A  drill  holder  in  the  form  of  a  chuck  (102)  is  mounted  , 
upon  a  radial  arm  (56)  adapted  to  be  swivelled  reciprocating-  : 
ly,  about  an  axis  provided  by  vertical  stub  (44),  by  a  stepping 
motor  (70)  accommodated  in  main  body  (10)  of  the  machine, 
through  gearing  (72,  74,  78)  engaging  with  toothed  segment  • 
(80)  clamped  onto  the  lower  end  of  the  stub  (44).  The  chuck  . 
(102)  is  adapted  to  be  reciprocated  towards  and  away  from 
grinding  wheel  (14)  by  a  respective  stepping  motor  (96)  and 
stepping  rotation  of  the  chuck  is  effected  by  a  respective 
stepping  motor  (104).  All  three  motors  (70,  96  and  104)  are 
independently  connected  to  programmable  control  equip- 
ment  in  control  box  (154)  permitting  programming  of  the 
swivelling  movement,  the  reciprocation  towards  and  away 
from  the  wheel  (14)  and  the  rotary  movement  of  the  drill 
holder  in  correlation  with  one  another. 
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T h i s   i n v e n t i o n   c o n c e r n s   d r i l l  p o i n t   g r i n d i n g  

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

d r i l l   h o l d e r   ( s u c h   as  a  c h u c k   or  t h e   l i k e )   to  g r i p   a  

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

g r i n d i n g   w h e e l ,   r o t a r y   d r i v e   means   f o r   r o t a t i n g   t h e  

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

a x i s ,   s w i v e l   d r i v e   means  f o r   s w i v e l l i n g   t h e   h o l d e r   f o r  

t h e   d r i l l   to   s w i n g ,  r e l a t i v e   to   t h e   g r i n d i n g   w h e e l ,  

a b o u t   an  a x i s   a t   or  a d j a c e n t   t h e   t i p   of  t h e   d r i l l ,  

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

h o l d e r   to   r e c i p r o c a t e   t he   d r i l l   in   t h e   d i r e c t i o n   of  i t s  

a x i s   t o w a r d s  a n d   away  f r o m   t he   g r i n d i n g   w h e e l .  

In  o r d e r   to   p r o v i d e   f o r   t h e   p r o p e r   g r i n d i n g   o f  

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



i n c l u d e   a  d r i l l   h o l d e r   s u c h   as  a  c h u c k   or  t h e   l i k e  

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

g r i n d i n g   w h e e l   to   w h i c h   t h e   c h u c k   or  t h e   l i k e   o f f e r s  

t h e   d r i l l   p o i n t ,   w h i l s t   s u b j e c t i n g   i t   to   t h r e e   d i f f e r -  

e n t   t y p e s   of  m o v e m e n t .   T h e s e   m o v e m e n t s   a r e   (1 )   r o t a -  

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

( 2 )   s w i v e l l i n g   a b o u t   an  a x i s   a t   or  a d j a c e n t   t h e   t i p  

of   t h e   d r i l l ;   and   (3 )   a x i a l   r e c i p r o c a t i o n ,   t h a t   i s   t o  

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

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

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

t h r e e   of  t h e s e   m o v e m e n t s   n e e d   to   be  c o r r e l a t e d   to  o n e  

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

t o   be  g r o u n d .  

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

t h e   c o n s t r u c t i o n   has   u s u a l l y   b e e n   s u c h   t h a t   t h e   r o t a t -  

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

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

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

t h e   g e a r i n g ,   f o r   i n s t a n c e   a  c r a n k   or  e c c e n t r i c ,  

c o n n e c t e d   t o   a  h o u s i n g   in   w h i c h   a  s h a f t   of  the   c h u c k  

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

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

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

a t i o n   of  t h e   c h u c k .  



I t   w i l l   be  s e l f - e v i d e n t   t h a t   t he   use  of  s u c h   a  

known  f o r m   of  m a c h i n e   r e q u i r e   a  h i g h   d e g r e e   of  e x p e r t i s e  

on  t h e   p a r t   of  t h e   u s e r .   The  c r a n k   or  e c c e n t r i c   w i l l ,  

of  c o u r s e ,   p r o v i d e   on ly   one  s w i v e l l i n g   a n g l e ,   and  t h e  

f a c e   cam  w i l l   p r o v i d e   o n l y   one  a m p l i t u d e   of  a x i a l  

r e c i p r o c a t i o n ,   and  w h i l s t   p r o v i s i o n   can  oe  made  on  t h e  

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

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

r e a r w a r d )   l i m i t   of  t h e   a x i a l - r e c i p r o c a t i o n ,   v a r i a t i o n  

of  t h e   m a g n i t u d e   of  t h e   s w i v e l l i n g   a n g l e   and  t he   r e c i p -  

r o c a t i o n   a m p l i t u d e   can  be  a c h i e v e d   on ly   by  c h a n g i n g  

s p e c i f i c   c o m p o n e n t s   of  t h e   m a c h i n e ,   i . e .   the   c r a n k   o r  

e c c e n t r i c   a n d / o r   t he   f a c e   cam.  T h u s ,   the   v e r s a t i l i t y  

of  t h e   known  m a c h i n e   i s   s o m e w h a t   r e s t r i c t e d .   M o r e o v e r ,  

i t s   use   f o r   o p e r a t i o n s   o t h e r   t h a n   the   s i m p l e   g r i n d i n g  

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

f l u t e s ,   w i t h   or  w i t h o u t   r e l i e f   t h e r e o n ,   t h e   g r i n d i n g  

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

s u r f a c e s   of  t h e   s t e p s   of  p i l o t   d r i l l s   or  m u l t i - s t e p  

d r i l l s )   can   be  a c h i e v e d   u s u a l l y   on ly   by  v e r y   e x p e r i e n -  

ced  o p e r a t i v e s .  

An  o u j e c t   of  t h i s   i n v e n t i o n   i s   to  p r o v i d e   a  c o n -  

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



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

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

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

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

by  r e l a t i v e l y   u n s k i l l e d   p e r s o n n e l   w i t h   t h e   min imum  o f  

i n s t r u c t i o n   and  e f f o r t .  

W i t h   t h i s   o b j e c t   i n   v i e w   t h e   p r e s e n t   i n v e n t i o n  

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

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

l i k e )   t o   g r i p   a  d r i l l   t o   be  g r o u n d   and  o f f e r   i t   by  i t s  

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

w h e e l ,   r o t a r y   d r i v e   means   f o r   r o t a t i n g   t h e   d r i l l   h o l d e r  

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

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

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

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

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

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

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

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

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

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

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

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



w i t h ,   ( a )   t h e   m a g n i t u d e   of  t h e   s w i v e l l i n g   a n g l e   of  t h e  

h o l d e r ,   and  (b )   t h e   a m p l i t u d e   of  r e c i p r o c a t i o n .  

C o n v e n i e n t l y   t he   m a c h i n e   c o m p r i s e s   a  main   s u p p o r t -  

i n g   body   i n   w h i c h   i s   t h e   s t e p p i n g   m o t o r   w h i c h   c o n s t i t -  

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

c a r r i e d   upon   a  r a d i a l   s u p p o r t   m o u n t e d   upon  the   u p p e r  

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

w o r k i n g   t o p   of  t h e   s u p p o r t i n g   b o d y ,   t h e   s w i v e l   d r i v e  

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

t u r n i n g   t h e   s a m e .  

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

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

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

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

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

w h e e l .  

F o r   m o n i t o r i n g   t h e   r e c i p r o c a l   movemen t   of  t h e  

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

c o - o p e r a t e   w i t h   an  a c t u a t o r   to  p r o v i d e ,   to  t he   c o n t r o l  

e q u i p m e n t ,   s i g n a l s   t o  e n a b l e   c o r r e l a t i o n   of  t he   r e c i p -  

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

movemen t   to   be  a c h i e v e d   by  t h e   c o n t r o l   e q u i p m e n t .  



The  s t e p p i n g   m o t o r   of  t h e   r o t a r y   d r i v e   means   i s  

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

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

t h e r e w i t h   t o   m o n i t o r   i t s   r o t a t i o n   and  t o   p r o v i d e ,   t o  

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

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

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

r e f e r r e d   t o .  

The  c o n t r o l   e q u i p m e n t   may  a d v a n t a g e o u s l y   De  a d a p t e d  

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

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

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

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

d r i l l   g r i n d i n g   o p e r a t i o n a l   s e q u e n c e .  

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

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

d r i v e   m e a n s   do  n o t   have   to   be  d r a p e d   o v e r   t h e   t o p   o f  

t h e   m a i n   body   of  t h e   m a c h i n e ,   t h e s e   l e a d s   a re   p r e f e r a b l y  

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

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

body   and  t h e n c e   to   a  c o n t r o l   box   of  t h e   c o n t r o l   e q u i p -  

ment   m o t o r s .  



The  i n v e n t i o n   w i l l   be  d e s c r i b e d   f u r t h e r ,   by  way  o f  

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

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

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

d r a w i n g s : -  

F i g .   1  i s   a  p e r s p e c t i v e   v i e w   i l l u s t r a t i n g   a  p r e f -  

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

of  t h e   i n v e n t i o n ;  

F i g .   2  i s   a  p l a n   v i e w   of  t h e   m a c h i n e   of  F i g .   1 ,  

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

of  t h e   p r i n c i p a l   c o m p o n e n t s   of  t h e   m a c h i n e ;  

F i g .   3  i s   an  e n l a r g e d   p a r t - s e c t i o n a l   v i e w   i l l u s -  

t r a t i n g   d e t a i l   of  t h e   m o u n t i n g   of  t h e   r a d i a l . a r m   on  t h e  

b o d y ,   in   t h e   m a c h i n e   of  F i g s .   1  and  2,  and  s h o w i n g  

a l s o   i t s   d r i v e   m e a n s ;   a n d  

F i g .   4  i s   an  e n l a r g e d   d e t a c h e d   p e r s p e c t i v e   v i e w ,  

to  a  s l i g h t l y   s m a l l e r  s c a l e   t h a n   F i g .   3,  i l l u s t r a t i n g  

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

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

F i g s .   1,  2  and  3 .  



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

n u m e r a l s   have   b e e n   a l l o c a t e d   t o   s i m i l a r   p a r t s .  

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

i n g   m a c h i n e   of  t h e   i n v e n t i o n   c o m p r i s e s   a  m a i n   body   i n  

t h e   f o r m   of  a  h o l l o w   b a s e   s t r u c t u r e   10  of  r e l a t i v e l y  

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

t o p   12  d i s p o s e d   a t   a  s u i t a b l e   w o r k i n g   l e v e l .   To  o n e  

s i d e   of  t h i s   w o r k i n g   t o p   t h e r e   i s   a  g r i n d i n g   w h e e l   1 4  

d r i v e n   by  i t s   own  e l e c t r i c   m o t o r   16  and  p r o v i d e d ,   o f  

c o u r s e ,   w i t h   i t s   own  r e s p e c t i v e   g u a r d   18  and  e x h a u s t  

m e a n s   ( n o t   v i s i b l e )   to   s u c k   away  g r o u n d - o f f   p a r t i c l e s .  

The  m o t o r   16  c a r r y i n g   t h e   g r i n d i n g   w h e e l   14  i s  

m o u n t e d   u p o n  a   c a r r i a g e   20  w h i c h   can   be  t r a v e r s e d  

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

14  a l o n g   a  g u i d e   b l o c k ,   i n d i c a t e d   d i a g r a m m a t i c a l l y   a t  

22  i n   F i g .   2,  by  a  t r a v e r s e   s c r e w   24  w h i c h   i s   r o t a t a b l e  

m a n u a l l y   by  m e a n s   of  a  t r a v e r s e   h a n d w h e e l   26.  TEn  t u r n ,  

t h e   g u i d e   b l o c k   22  i s   d i s p l a c e a b l e   f o r   f e e d   or  w i t h -  

d r a w a l ,   i n   a  d i r e c t i o n   p e r p e n d i c u l a r   to  t h e   d i r e c t i o n  

of  t r a v e r s e ,   a l o n g   a  g u i d e w a y   28  by  a  f e e d   and  r e t u r n  

s c r e w   30  w h i c h   i s   r o t a t a b l e   m a n u a l l y   by  means  of  a  

f e e d   and  r e t u r n   h a n d w h e e l   32,  by  way  of  b e v e l   g e a r i n g  

34.   A  m a s k i n g   g u a r d   36  f o r   t h e   s c r e w   30  i s   shown  i n  

F i g .   1,  b u t   h a s   b e e n   o m i t t e d   f r o m   F i g .   2 .  



C a s t   i n t o   t h e   w o r k i n g   top   12  i s   an  i n t e g r a l   b o s s  

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

42  t h r o u g h   w h i c h   e x t e n d s   a  h o l l o w   t u b u l a r   s t u b   44  ( F i g .  

3 ) w h i c h   i s   j o u r n a l l e d   in   t he   t o p   b e a r i n g   42  and  in  a  

b o t t o m   b e a r i n g   46  a c c o m m o d a t e d   w i t h i n   a  r e s p e c t i v e  

c o u n t e r b o r e   in   a  s e p a r a t e   b o s s   48  b o l t e d   to  t he   u n d e r -  

s i d e   of  t op   p a n e l   50  of  t h e   b a s e   s t r u c t u r e   10  w i t h   t h e  

i n t e r p o s i t i o n   of  a  r e i n f o r c i n g   s p a c e r   52  s e c u r e d   i n  

p l a c e   b y . s t u d s   54  e n g a g i n g   t h r o u g h   t h e   t op   p a n e l   5 0  

and  i n t o   t h e   b o s s   4 0 .  

M o u n t e d   on  and  e x t e n d i n g   s u b s t a n t i a l l y   r a d i a l l y  

f r o m   t h e   s t u b   44  i s   a  h o l l o w   s u p p o r t   arm,   i n d i c a t e d  

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

p r i n c i p a l l y   away  f r o m   t h e   g r i n d i n g   w h e e l   14  and ,   e x c e p t  

w h e r e   i t   c o n n e c t s   w i t h   t h e   s t u b   44,   i s   s u b s t a n t i a l l y  

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

C lamped   a g a i n s t   t h e   u n d e r s i d e   o f ,   and  e x t e n d i n g  

l a t e r a l l y   f r o m ,   t h e   s e p a r a t e   b o s s   48,  w i t h i n   t h e   b a s e  

s t r u c t u r e   10,  i s   a  g e a r   c a r r i e r   p l a t e   58  to   t he   u n d e r -  

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

by  t h e   r e f e r e n c e   n u m e r a l   60  and  c o m p r i s i n g   p l a t e s   6 2  

and  64  h e l d   a p a r t   by  s p a c e r s   66  and  in   w h i c h   a r e  

j o u r n a l l e d   a  d r i v e   s h a f t   68  of  a  s t e p p i n g   m o t o r   7 0  



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

a rm  56.  A  g e a r   72  on  t h e   s h a f t   68  e n g a g e s   a  p i n i o n   7 4  

on  a  s e c o n d a r y   s h a f t   76  of  t h e  g e a r b o x   60,   and  a  

s e c o n d a r y   g e a r   78  on  t h e   s h a f t   76  e n g a g e s   w i t h   a  t o o t h e d  

s e g m e n t   80  b o l t e d   to   a  f l a n g e   82  s e c u r e d   o n t o   t h e   b o t t o m  

end   of  t h e   s t u b   44  and  k e y e d   t h e r e t o   by  a  key  8 4 .  

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

t h e   m o t o r   70  i n   one  d i r e c t i o n   w i l l   t u r n   t h e   s t u b   44  i n  

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

56  i n   t h e   same  d i r e c t i o n ,   and  s t e p p i n g   of  t h e   s a i d  

m o t o r   70  in   t h e   o t h e r   d i r e c t i o n   w i l l   t u r n   t h e   s t u b   4 4  

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

r a d i a l   a rm  56  in   t h e   o t h e r   d i r e c t i o n .   A  z e r o   mark   o r  

d a t u m   m a r k   ( n o t   s h o w n )   i s   p r o v i d e d   on  t he   r a d i a l   a r m ,  

and   a  s c a l e   ( a l s o   n o t   s h o w n )   i s   m a r k e d   ou t   on  t h e  

w o r k i n g   t o p   12  of  t h e   ma in   body  to   c o - o p e r a t e   t h e r e -  

w i t h ,   p r i m a r i l y   to   p r o v i d e   an  i n d i c a t i o n   of  t h e   r e s t  

p o s i t i o n   of  t h e   r a d i a l   arm  56  as  w i l l   l a t e r   be  d e s c r i b e d .  

F i g .   4  of  t h e   d r a w i n g s   i l l u s t r a t e s   d e t a i l   of  t h e  

r a d i a l   a rm  56,  w i t h   a  c o v e r   57  t h e r e o f   r e m o v e d .   As  c a n  

be  s e e n ,   t h e   c o n s t r u c t i o n   of  t h e   arm  56,  r a d i a l l y   o u t -  

w a r d l y   f r o m   i t s   end  c o n n e c t e d   to   t h e   s t u b   44,  i s   s u c h  

a s   t o   p r o v i d e   s u b s t a n t i a l l y   p a r a l l e l   s i d e p l a t e s   86,  8 8  

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



90  e n g a g e d   by  a  d r i v e   s c r e w   92  w h i c h   i s   c o u p l e d   t o  

o u t p u t   s h a f t   94  of  s e c o n d   s t e p p i n g   m o t o r   96  w h i c h   i s  

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

to  d i s p l a c e   t h e   d r i l l   h o l d e r   c a r r i a g e   90  f o r w a r d s   a n d  

b a c k w a r d s ,   t h a t   i s   to  say   in   a  r a d i a l   d i r e c t i o n   t o -  

w a r d s   and  away  f r o m   t h e   s t u b   4 4 .  

M o u n t e d   in   t h e   d r i l l   h o l d e r   c a r r i a g e   90  i s   d r i v e  

h o l d e r   b e a r i n g   s t r u c t u r e   98  in   w h i c h   i s   j o u r n a l l e d   b y  

b e a r i n g s   s u c h   as  b e a r i n g   100,   a  s h a f t   of  a  d r i l l  

h o l d e r   in   t h e   f o r m   of  a  c h u c k   102.  A  l a t e r a l   b r a c k e t  

103  p r o j e c t i n g   f r o m   t h e   b e a r i n g   s t r u c t u r e   98  s e r v e s   t o  

s u p p o r t   a  t h i r d   s t e p p i n g   m o t o r   104  w h i c h   c o n s t i t u t e s  

t h i r d   d r i v e   means  of  t h e   m a c h i n e .   T h i s   m o t o r   104  s e r v e s  

to   d r i v e   t he   s h a f t   of  t h e   c h u c k   102  by  way  of  t o o t h e d  

b e l t s   106,   108,  i n t e r m e d i a t e   g e a r s   110,  112,   and  d r i v e n  

t o o t h e d   w h e e l   114  m o u n t e d   on  t h e   s a i d   s h a f t  .  

A  f i r s t   m i c r o s w i t c h   116  m o u n t e d   on  t h e   s i d e p l a t e   8 6  

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

a  f i n g e r   118  on  t h e   h o u s i n g   of  t he   m o t o r   104  e a c h   t i m e  

t h e   l a t t e r ,   in   c o n c e r t   w i t h   t h e   b e a r i n g   s t r u c t u r e   98  a n d  

c h u c k   102,   i s   moved  f o r w a r d l y   t o w a r d s   t h e   s t u b   44  a n d  

t h e r e f o r e   t h e   g r i n d i n g   w h e e l   1 4 .  



The  f i r s t   m i c r o s w i t c h   116  e f f e c t i v e l y   s e n s e s  

r e c i p r o c a t i o n   of  t h e   c h u c k   102  to   and  f r o   a l o n g   t h e  

r a d i a l   d i r e c t i o n   of  t h e   arm  56.  A  s e c o n d   m i c r o s w i t c h  

120  w h i c h   s e n s e s   t h e   a c t u a l   r o t a t i o n   of  t h e   c h u c k   1 0 2  

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

m o t o r   104 ,   s i n c e   t h e r e   c a n  i n   p r a c t i c e   be  some  r e l a -  

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

s t r u c t u r e   98  to   be  e n g a g e d   by  a  l o b e   122  on  t h e   body  o f  

t h e   c h u c k   1 0 2 .  

L e a d s   130  and  132  f r o m   t h e   two  s t e p p i n g   m o t o r s   9 6 ,  

104 ,   and  l e a d s   134  and  136  f r o m   t h e   two  m i c r o s w i t c h e s  

116  and   120  on  t h e   r a d i a l   arm  56  e x t e n d   w i t h i n   t h e  

i n t e r i o r   of  t h e   a r m  5 6   and  m e r g e   t o g e t h e r   as  a  b u n d l e  

138  w h i c h   a p p r o a c h e s   t h e   s t u b   44  ( s e e   F i g .   3)  c l o s e l y  

b e n e a t h   a  t o p   c o v e r   p l a t e   140  of  t h e   arm  56.  As  can  b e  

s e e n   f r o m   F i g .   3,  t he   b u n d l e   of   l e a d s   138  e x t e n d s   i n t o  

t h e   t o p   of  t h e   s t u b   44  and  down  t h e   l a t t e r .   From  t h e  

s t u b   44,  t h e   l e a d s   e m e r g e   in   t h e   i n t e r i o r   of  t h e   m a i n  

b o d y   10  of  t h e   m a c h i n e   w h e r e   t h e y   a r e   j o i n e d   by  r e s -  

p e c t i v e   l e a d s   142  and  144  f r o m   t h e   s t e p p i n g   m o t o r   7 0  

and  f r o m   a  m i c r o s w i t c h   146  p r o v i d e d   on  a  b r a c k e t   1 4 8  

s e c u r e d   to   t h e   g e a r b o x   p l a t e   64  and  d i s p o s e d   to   b e  

a c t u a t e d   by  a  s t r i k e r   150  s e c u r e d   to  t h e   u n d e r s i d e   o f  

t h e   t o o t h e d   s e g m e n t   80.  As  c an   be  a p p r e c i a t e d   f r o m  



F i g .   2,  t h e   t o t a l i t y   of  t h e s e   l e a d s   now  e x t e n d   as  a  

s i n g l e   c o n s o l i d a t e d   b u n d l e   152  t h r o u g h   an  a p p r o p r i a t e  

o p e n i n g   ( n o t   s h o w n )   in   the   main  body  10  of  the   m a c h i n e  

and  e n t e r   a  c o n t r o l   box  154  f o r m i n g   p a r t   of  p r o g r a m m -  

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

i n c l u d i n g   a  k e y b o a r d   156,  a  s m a l l   VDU  s c r e e n   158,  a n d  

a  s u i t a b l e   EPROM  ( n o t   v i s i b l e )   w i t h i n   t h e   b o x  1 5 4 .  

Shown  i n   F i g .   4  i s   a  g r a d u a t e d   s e t t i n g   b l a d e   1 6 0  

p r o v i d e d   on  t h e   t o p   of  a  p o s t   162  c a r r i e d   upon  an  a r m  

164  w h i c h   i s   m o u n t e d   on  t h e   t o p   c o v e r   p l a t e   140  by  a  

p i v o t   166  and  i s   l o a d e d   by  a  s p r i n g   168  i n t o   t h e   i l l u s -  

t r a t e d   o u t - o f - t h e - w a y   p o s i t i o n .   By  a p p r o p r i a t e l y  

p i v o t i n g   t h e   a r m  1 6 4   a g a i n s t   t h e   a c t i o n   of  the   s p r i n g  

168,   t h e   b l a d e   160  can  be  b r o u g h t   i n t o   an  o p e r a t i v e  

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

d r i l l   170  i n d i c a t e d   in   F i g .   4)  f i t t e d   i n t o   t h u c k   1 0 2  

p r e p a r a t o r y  t o   r e g r i n d i n g   t he   t i p   t h e r e o f .   T h i s   a r r -  

a n g e m e n t   p e r m i t s   t he   o u t s t a n d   ( i . e .   t h e   amoun t   by  w h i c h  

t h e   d r i l l   170  p r o j e c t s   f rom  t h e   c h u c k   102)  of  t h e   d r i l l  

170  to   be  a d j u s t e d .   These   c o m p o n e n t s   have   been   o m i t t e d  

f rom  F i g s .   1  and  3  to  f a c i l i t a t e   a p p r e c i a t i o n   of  t h e  

c o n t e n t   t h e r e o f .  

The  mode  of  o p e r a t i o n   of  t h e   m a c h i n e   w i l l   r e a d i l y  

be  u n d e r s t o o d   f r o m   the   f o r e g o i n g   d e s c r i p t i o n .   When  i t  



i s   d e s i r e d   to   g r i n d   a  d r i l l   170  w h i c h   r e q u i r e s   s h a r p -  

e n i n g   or  r e s h a r p e n i n g ,   t h e   d r i l l   170  i s   a p p r o p r i a t e l y  

g r i p p e d   i n   t h e   c h u c k   102  w i t h   i t s   t i p   p r o j e c t i n g  

t o w a r d s   t h e   g r i n d i n g   w h e e l   14,  t h e   o u t s t a n d   b e i n g  

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

by  means   of  t h e   s e t t i n g   b l a d e   1 6 0 .  

Upon  a p p r o p r i a t e   a c t u a t i o n   of  t h e   k e y b o a r d   156,   t h e  

c o n t r o l   e q u i p m e n t   c a u s e s   a p p r o p r i a t e   a c t u a t i o n   of  t h e  

s t e p p i n g   m o t o r s   70 ,   96  and  104.  I n i t i a l l y ,   m o t o r  7 0  

o p e r a t e s   t o   b r i n g   t h e   r a d i a l   arm  5 6  t o   an  i n i t i a l   p o s -  

i t i o n   w i t h   t h e   a x i s   of  t h e   d r i l l  1 7 0   d i r e c t e d   t o w a r d s  

t h e   g r i n d i n g   w h e e l   14  a t   an  a p p r o p r i a t e   i n i t i a l   a n g l e ,  

a c c o r d i n g   t o  t h e   n a t u r e   and  s i z e   of  t h e   d r i l l   170,   t h e  

VDU  s c r e e n   150  s e r v i n g ,   i f   d e s i r e d ,   to   p r o v i d e   a p p r o p -  

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

k e y   i n   t h e   n e c e s s a r y   commands  t o   a c t i v a t e _ t h e   c o n t r o l  

t o   b r i n g   t h e   arm  56  to   t h e   s a i d   i n i t i a l   p o s i t i o n .  

T h e r e a f t e r ,   by  a p p r o p r i a t e   o p e r a t i o n   of  t h e   k e y b o a r d  

156,   a g a i n   i f   d e s i r e d   i n   r e s p o n s e   to   i n t e r r o g a t i v e  

d i s p l a y s   on  t h e   VDU,  t h e   m a c h i n e   i s   c a u s e d   to  o p e r a t e ,  

t h a t   i s   to   s ay   ( 1 )   t h e   c h u c k   102  i s   d r i v e n   in   i t s  

a p p r o p r i a t e   d i r e c t i o n   ( i . e .   l e f t   h a n d e d l y   f o r   a  l e f t  

hand   d r i l l   and   r i g h t   h a n d e d l y   f o r   a  r i g h t   hand  d r i l l )  

and   a t   an  a p p r o p r i a t e   s t e p p e d   s p e e d   a c c o r d i n g   t o   t h e  



n u m b e r   of  f l u t e s   or  t h e   l i k e   on  t h e   d r i l l   170  by  t h e  

s t e p p i n g   m o t o r   104;   (2 )   t h e   d r i l l   170  i s   c a u s e d   t o  

r e c i p r o c a t e   f o r w a r d s   and  r e a r w a r d s   t o w a r d s   and  a w a y  

f r o m   t h e   g r i n d i n g   w h e e l   14  by  t h e   r e s p e c t i v e   s t e p p i n g  

m o t o r   90;   and  ( 3 )   t h e   a n g l e   at   w h i c h   t h e   d r i l l   t i p   i s  

o f f e r e d   to  t h e   g r i n d i n g   w h e e l   14  i s   v a r i e d   c y c l i c a l l y  

by  a p p r o p r i a t e   s t e p w i s e   s w i n g i n g   of  t he   r a d i a l   arm  56  

by  t h e   r e s p e c t i v e   s t e p p i n g   m o t o r   7 0 .  

I t   w i l l   a l s o   r e a d i l y   be  u n d e r s t o o d   t h a t   by  use  o f  

a p p r o p r i a t e   c o m p o n e n t s   in   t h e   c o n t r o l   e q u i p m e n t ,   t h e  

m a c h i n e   of  t he   i n v e n t i o n   may  be  s e t   up  to   g r i n d   a u t o -  

m a t i c a l l y   a  v e r y   wide   r a n g e   of  d r i l l s   of  d i f f e r e n t  

k i n d s   and  s h a p e s ,   a t   l e a s t   some  of  w h i c h   were   n o t   c a p -  

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

m a c h i n e s   of  t h e   k i n d   r e f e r r e d   to  at   t h e   i n t r o d u c t i o n  

h e r e t o .   E x a m p l e s   of  v a r i o u s   k i n d s   of  d r i l l s   w h i c h   c a n  

be  g r o u n d   a u t o m a t i c a l l y   as  a f o r e s a i d   a r e :   co r e   d r i l l s ,  

d r i l l s   w i t h   s p l i t   p o i n t s ,   d r i l l s   w i t h   m u l t i p l e   p o i n t  

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

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

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

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

s t e p   d r i l l s ,   p i l o t   d r i l l s   and  s u b l a n d   d r i l l s .   I n  

s h o u l d e r e d   d r i l l s ,   s u c h   as  c e n t r e   d r i l l s ,   m u l t i - s t e p  

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



of  c o u r s e ,   be  s e t   up  t o   g r i n d   t h e   d r i l l  a t   t h e   s h o u l d e r  

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



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

w h e e l ,   a  d r i l l   h o l d e r   to   g r i p   a  d r i l l   to   be  g r o u n d   a n d  

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

t h e   g r i n d i n g   w h e e l ,   a  r o t a r y   d r i v e   means   f o r   r o t a t i n g  

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

a x i s ,   s w i v e l   d r i v e   means   f o r   s w i v e l l i n g   t h e   h o l d e r   f o r  

t h e   d r i l l   to   be  swung ,   r e l a t i v e   to   t h e   g r i n d i n g   w h e e l ,  

a b o u t   an  a x i s   a t   or  a d j a c e n t   t h e   t i p   of  t h e   d r i l l ,   a n d  

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

r e c i p r o c a t e   t h e   d r i l l   in  t h e   d i r e c t i o n   of  i t s   a x i s  

t o w a r d s   and  away  f rom  t h e   g r i n d i n g   w h e e l ,   c h a r a c t e r i s e d  

in   t h a t   e a c h   s a i d   d r i v e   means   i s   i n d e p e n d e n t   of  t h e  

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

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

c o n t r o l   e q u i p m e n t  p e r m i t t i n g   s e l e c t i v e   s e t t i n g   of  t h e  

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

a t e d   t h e r e w i t h ,   ( a )   t h e   m a g n i t u d e   of  t h e   s w i v e l l i n g  

a n g l e   of  t h e   h o l d e r ,   and  (b)   t h e  a m p l i t u d e   of  r e c i p r o -  

c a t i o n .  

2.  A  m a c h i n e   a c c o r d i n g   to   c l a i m   1  c h a r a c t e r i s e d   i n  

t h a t   i t   c o m p r i s e s   a  main   s u p p o r t i n g   body  in  wh ich   i s  

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

means ,   t h e   d r i l l   h o l d e r   b e i n g   c a r r i e d   upon  a  r a d i a l  



s u p p o r t   m o u n t e d   upon   t h e   u p p e r   end  of  a  r o t a t a b l e   s t u b  

p r o j e c t i n g   u p w a r d s   t h r o u g h   a  w o r k i n g   t o p   of  t h e   s u p p -  

o r t i n g   b o d y ,   t h e   s w i v e l  d r i v e   means   s t e p p i n g   m o t o r   b e i n g  

c o n n e c t e d   to  t h e   s t u b   f o r   t u r n i n g - t h e   s a m e .  

3.  A  m a c h i n e   a c c o r d i n g   t o   c l a i m   2  c h a r a c t e r i s e d   i n   t h a t  

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

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

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

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

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

4.  A  m a c h i n e   a c c o r d i n g  t o   c l a i m   1 ,  2   or  3  c h a r a c t e r i s e d  

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

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

a t e s   w i t h   an  a c t u a t o r   t o   p r o v i d e ,   t o   t he   c o n t r o l   e q u i p -  

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

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

be  a c h i e v e d   by  t h e   c o n t r o l   e q u i p m e n t .  

5.  A  m a c h i n e   a c c o r d i n g   to   any  of  c l a i m s   1  to  4  c h a r -  

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

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

h o l d e r   has   a  r e s p e c t i v e   m i c r o s w i t c h   a s s o c i a t e d   t h e r e w i t h  

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



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

t h e   r o t a t i o n a l   movemen t   w i t h   t h e   r e c i p r o c a t i o n   and  t h e  

s w i v e l l i n g   m o v e m e n t .  

6.  A  m a c h i n e   a c c o r d i n g   to   any  o f  c l a i m s   1  to   5  c h a r -  

a c t e r i s e d   in  t h a t   t he   c o n t r o l   e q u i p m e n t   i s   a d a p t e d   t o  

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

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

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

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

o p e r a t i o n a l   s e q u e n c e .  

7.  A  m a c h i n e   a c c o r d i n g   to  any  of  c l a i m s   1  to   6  c h a r -  

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

r e c i p r o c a t i n g   d r i v e   means   and  of  t he   r o t a r y   d r i v e   m e a n s  

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

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

m a i n   body  and  t h e n c e   t o   a  c o n t r o l   box  of  t h e   c o n t r o l  

e q u i p m e n t .  
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