
J E u r o p a i s c h e s   

Patentamt  

European  Patent  Office  ©  Publication  number:  0  1 0 0   4 2 1  

Office  europeen  des  brevets  A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  83106007.4  ©lnt.CI.3:B  23  B  4 5 / 1 4  

©  Date  of  filing:  20.06.83 

©  Priority:  12.07.82  US  397293  ©  Applicant:  GENERAL  HARDWARE  MFG.  CO.,  INC. 
80  White  Street 
New  York,  New  York(US) 

@  Date  of  publication  of  application: 
15.02.84  Bulletin  84/7  ©  Inventor:  Charnley,  Peter  W. 

6  Darrow  Street 
©  Designated  Contracting  States:  South  River  New  Jersey(US) 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 
©  Representative:  Baillie,  lain  Cameron  et  al, 

c/o  Ladas  &  Parry  Isartorplatz  5 
D-8000  Munchen  2(DE) 

©  Drill  stand. 

(57)  A  drill  stand  for  supporting  a  drill  in  position  with  respect 
to  a  workpiece  and  advancing  said  drill  to  perform  a  drilling 
operation.  The  stand  includes  a  base  (10)  and  a  pair  of 
spaced  rods  (18,19)  extending  upwardly  therefrom  in  sub- 
stantially  parallel  alignment.  Each  rod  is  pivotally  connected 
to  the  base  and  the  rods  may  pivot  together  through  desired  -> 
angles  with  respect  to  the  base.  The  pivotal  connections 
preferably  incorporate  clutch  components  (21,43,44,25,- 
45,46)  capable  of  creating  a  controlled  interference  fit 
securely  to  clamp  the  rods  in  a  desired  angular  position.  A  37  j r  
drill  supporting  bridge  (32)  interconnects  the  posts  and  is  jL 
slidable  therealong  toward  and  away  from  the  base.  The  1  \  s l  
base  is  further  adapted  (11,12)  to  accommodate  a  w o r k p i e c e . . J   '  !=@* 
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  A  drill  stand  for  supporting  a  drill  in  position  with  respect 
to  a  workpiece  and  advancing  said  drill  to  perform  a  drilling 
operation.  The  stand  includes  a  base  (10)  and  a  pair  of 
spaced  rods  (18,19)  extending  upwardly  therefrom  in  sub- 
stantially  parallel  alignment.  Each  rod  is  pivotally  connected 
to  the  base  and  the  rods  may  pivot  together  through  desired 
angles  with  respect  to  the  base.  The  pivotal  connections 
preferably  incorporate  clutch  components  (21,43,44,25,- 
45,46)  capable  of  creating  a  controlled  interference  fit 
securely  to  clamp  the  rods  in  a  desired  angular  position.  A 
drill  supporting  bridge  (32)  interconnects  the  posts  and  is 
slidable  therealong  toward  and  away  from  the  base.  The 
base  is  further  adapted  (11,12)  to  accommodate  a  workpiece. 



T h i s   i n v e n t i o n   r e l a t e s   to   m a c h i n e   t o o l s   and  i s  

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

D r i l l   s t a n d s   a r e   known  in   t h e   a r t   w h i c h   s e r v e  

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

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

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

c e n t e r i n g   g u i d e .  

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

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

in   s p a c e d   r e l a t i o n .   A  b r a c e   i n t e r c o n n e c t s   t h e   r o d s   and   i s  

l o n g i t u d i n a l l y   s l i d a b l e   t h e r e o n .   The  b r a c e   s e r v e s   as  a  

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

b i t   can   be  a c c o m m o d a t e d   in   a  c h u c k   d r i v a b l e   by  t h e   h a n d  

d r i l l .   A  w o r k p i e c e   to   be  d r i l l e d   i s   s u p p o r t e d   by  t h e   b a s e  

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

d a t e d   in   t h e   c h u c k .   In  t h i s   m a n n e r   a  d r i l l i n g   o p e r a t i o n  

may  be  p e r f o r m e d   by  a d v a n c i n g   t h e   b r a c e ,   t o g e t h e r   w i t h  

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

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

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

t h e   s u p p o r t s   in   t he   o p p o s i t e   d i r e c t i o n .  

U .S .   P a t e n t   1 , 8 9 5 , 9 9 0   to   H a r c h a r i c k   d i s c l o s e s  

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

i s   s p r i n g   l o a d e d   to   b i a s   t h e   s u p p o r t e d   h a n d   d r i l l   a w a y  
f rom  t h e   d r i l l i n g   p o s i t i o n .   U.S .   P a t e n t   2 , 4 5 4 , 3 7 2   t o  

B i l l e t e r   shows   a  more   e l a b o r a t e   a r r a n g e m e n t   of   a  d r i l l  

and  d r i l l   j i g   b u s h i n g   c a r r i e r   a t t a c h m e n t   i n t e n d e d  

p r i m a r i l y   f o r   use   in   m u l t i p l e   s p i n d l e   d r i l l   p r e s s e s .  



U . S .   P a t e n t   2 , 9 9 7 , 9 0 0   to   P u g s l e y   a g a i n   shows   a  p o r t a b l e  

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

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

away  f rom  t h e   w o r k p i e c e .   In  t h e   P u g s l e y   d i s c l o s u r e   t h e  

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

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

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

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

a n g l e s   t h e r e t o .   No  p r o v i s i o n   i s   made  f o r   o r i e n t i n g   t h e  

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

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

d r i l l i n g   n o r m a l   to   t h e   w o r k p i e c e .   U . S .   P a t e n t   3 , 8 7 4 , 8 1 0  

to   R u s s e l l   p e r m i t s   d r i l l i n g   t h e   w o r k p i e c e   in   d i r e c t i o n s  

o t h e r   t h a n   n o r m a l   t h e r e t o .   R u s s e l l   a c h i e v e s   t h i s   b y  

e x t e n d i n g   t h e   s u p p o r t   r o d s   t h r o u g h   t h e   b a s e   by  a d j u s t a b l e  

a m o u n t s .   By  m a k i n g   t h e   s u p p o r t   r o d s   p r o j e c t ,   by  a d j u s t -  

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

be  p o s i t i o n e d   on  u n e v e n   w o r k p i e c e s   or   m o u n t s .  

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 m p r o v e m e n t  

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

by  p e r m i t t i n g   d r i l l i n g   to   be  a c c o m p l i s h e d   a t   r e a d i l y   a d -  

j u s t a b l e   a n g l e s   w i t h   r e s p e c t   to   t h e   w o r k p i e c e .  

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

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

w o r k p i e c e   on  s a i d   b a s e ,   c h a r a c t e r i z e d   in   t h a t   t h e   d r i l l  

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

on  s a i d   b a s e   and   i n t e r c o n n e c t e d   by  a  b r i d g e   member  a d a p t e d  

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

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

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

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

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

i n g   a  w o r k p i e c e   on  s a i d   b a s e ,   c h a r a c t e r i z e d   by  a  p a i r   o f  

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

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



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

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

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

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

ly   to   c l a m p   s a i d   rod   in   a  d e s i r e d   a n g u l a r   p o s i t i o n   w i t h  

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

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

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

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

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

m e n t   a b o u t   a  common  p i v o t a l   a x i s ,   and   a  s p i n d l e   m o u n t e d  

on  s a i d   b r i d g e   i n t e r m e d i a t e   t h e   ends   t h e r e o f   and  l y i n g  

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

h a v i n g   a  d r i l l   b i t   r e c e i v i n g   c h u c k   a t   t h e   end  t h e r e o f  

d i r e c t e d   t o w a r d   s a i d   b a s e   and  b e i n g   a d a p t e d ,   a t   i t s  

o p p o s i t e   end ,   to   be  r o t a t e d   by  an  e l e c t r i c   d r i l l .  

In  o r d e r   t h a t   t h e   p r e s e n t   i n v e n t i o n   may  be  m o r e  

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

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

F i g u r e   1  i s   an  end  v i ew   of  a  p r e f e r r e d   d r i l l  

s t a n d   c o n s t r u c t e d   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ;  

F i g u r e   2  i s   a  s i d e   e l e v a t i o n   of  t h e   d r i l l  

s t a n d   shown  in  F i g u r e   1 ;  

F i g u r e   3  i s   a  v i ew   s i m i l a r   to   F i g u r e   2  b u t   s h o w -  

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

a d j u s t e d   p o s i t i o n ;  

F i g u r e   4  i s   an  e n l a r g e d   p e r s p e c t i v e   v i e w   s h o w -  

ing   t h e   d r i l l   s t a n d   in   t h e   p o s i t i o n   shown  i n   F i g u r e s   1 

and  2;  a n d  

F i g u r e   5  i s   a  f u r t h e r   e n l a r g e d   e x p l o d e d   p e r -  

s p e c t i v e   v i ew  of  a  d e t a i l   of  t h e   d r i l l   s t a n d .  

R e f e r r i n g   now  to   t h e   d r a w i n g s ,   a  b a s e   10  i s  

p r o v i d e d   w i t h   s p a c e d   u p s t a n d i n g   f l a n g e s   11,  12  f o r  

s u p p o r t i n g   a  w o r k p i e c e   ( n o t   s h o w n ) .   As  shown  in   t h e  

d r a w i n g s ,   each   f l a n g e   11,  12  has   an  u p w a r d l y   d i r e c t e d  

s u r f a c e   w h i c h   d e f i n e s   a  V - s h a p e d   n o t c h .   In  t h e   o p e r a t i v e  



d r i l l i n g   p o s i t i o n   t h e   w o r k p i e c e   s p a n s   t h e   f l a n g e s   11,  12  

and   i s   s e a t e d   in   t h e   V - s h a p e d   n o t c h e s .  

Fo r   r e a s o n s   w h i c h   w i l l   b e c o m e   a p p a r e n t   f rom  t h e  

f o l l o w i n g   d e s c r i p t i o n ,   t h e   b a s e   10  i s   p r e f e r a b l y   g e n e r a l -  

ly   in   t h e   fo rm  of  an  a n n u l u s   d e f i n i n g   a  c e n t r a l   w e l l   1 3 .  

As  m o s t   c l e a r l y   shown  i n   F i g u r e   4  of  t h e   d r a w i n g s ,   t h e  

f l a n g e s   11,  12  u p s t a n d   on  o p p o s i t e   s i d e s   of  t h e   w e l l   1 3 .  

In  a d d i t i o n   t o   t h e   u p s t a n d i n g   f l a n g e s   11,  1 2 ,  

two  l u g s   14,  15  a l s o   e x t e n d   u p w a r d l y   f rom  t h e   b a s e   1 0 .  

T h e s e   l u g s   a r e   l o c a t e d   on  o p p o s i t e   s i d e s   of   t h e   w e l l   1 3  

and   a r e   in   a l i g n m e n t   w i t h   e a c h   o t h e r .   The  a x i s   e x t e n d i n g  

b e t w e e n   t h e   l u g s   14,  15  e x t e n d s   s u b s t a n t i a l l y   a t   r i g h t  

a n g l e s   to   t h e   a x i s   o f   a l i g n m e n t   of  t h e   f l a n g e s   11,  1 2 .  

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

s c r e w s   16,  17  may  e x t e n d   t h r o u g h   t h e   b a s e .   T h e s e   l e v e l -  

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

t h e   b a s e   and   in   t h i s   m a n n e r   any  i r r e g u l a r i t y   in   t h e   s u r -  

f a c e   on  w h i c h   t h e   b a s e   i s   s t o o d   may  be  c o m p e n s a t e d   f o r  

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

Twin  g u i d e   p o s t s   or  r o d s   18,  19  a r e   p i v o t a l l y  

m o u n t e d   on  t h e   l u g s   14,   15  and  may  be  a d j u s t e d   to   e x t e n d  

a b o v e   t h e   b a s e   an  any   p r e d e t e r m i n e d   a n g l e .  

To  t h i s   end   t h e   l u g s   14,  15  h a v e   a l i g n e d  

a p e r t u r e s   20,  21  e x t e n d i n g   t h e r e t h r o u g h   r e s p e c t i v e l y   t o  

a c c o m m o d a t e   b o l t s   22,   23.  T h e s e   b o l t s   e x t e n d   a l s o   t h r o u g h  

m a t i n g   a p e r t u r e s   24,  25  in   f l a n g e s   26,  27  i n t e g r a l   w i t h  

rod   s u p p o r t i n g   c o l l a r s   28,  29.  The  c o l l a r   28  i s   m o u n t e d  

on  t h e   l o w e r   end  of   t h e   rod   18  and  i s   s e c u r e d   t h e r e t o   b y  

any  s u i t a b l e   m e a n s   s u c h   a s ,   f o r   e x a m p l e ,   a  g r u b   s c r e w   3 0 .  

S i m i l a r l y ,   t h e   c o l l a r   29  i s   s e c u r e l y   a t t a c h e d   to   t h e  

l o w e r   end  of  t h e   r o d   1 9 .  

A s s e m b l y   of  t h e s e   p a r t s   of  t h e   d r i l l   s t a n d   i s  

c o m p l e t e d   by  t i g h t e n i n g   n u t s   30,  31  r e s p e c t i v e l y   t h r e a d e d -  

ly  m o u n t e d   on  t h e   b o l t s   22,  2 3 .  

By  s l a c k e n i n g   t h e   n u t s   30,  31  t h e   r o d s   18,  19  

a r e   f r e e   to   p i v o t   t h r o u g h   an  a r c   a b o u t   t h e   a x i s   d e f i n e d   b y  
t h e   a l i g n e d   b o l t s .   The  r o d s   a r e   m o u n t e d   in   p a r a l l e l   a n d  



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

b r i d g e   32  w h i c h   e x t e n d s   b e t w e e n   t h e   r o d s   18,  19  and  i s  

l o n g i t u d i n a l l y   s l i d a b l e   t h e r e o n .   As  b e s t   shown  in  F i g u r e  

4  of  t h e   d r a w i n g s ,   t h e   b r a c e   or  b r i d g e   32  has   u p p e r   a n d  

l o w e r   f l a n g e s   33,  34  w h i c h   i m p a r t   r i g i d i t y   to   t h e   b r i d g e .  

The  b r i d g e   a l s o   c o m p r i s e s   t h r e e   s l e e v e s   35,  36,  37,  o n e  

a t   e a c h   end  and  one  in   t h e   c e n t e r   of  t h e   s t r u c t u r e .   T h e  

s l e e v e   35  i s   s l i d a b l y   m o u n t e d   on  t h e   r o d   18  w h i l s t   t h e  

s l e e v e   36  i s   s l i d a b l y   m o u n t e d   on  t h e   r o d   1 9 .  

The  p o s i t i o n   of  t h e   b r i d g e   33  a t   d e s i r e d  

l o c a t i o n s   a l o n g   t h e   l e n g t h   of  t h e   r o d s   18,  19  may  be  c o n -  

t r o l l e d   by  a d j u s t a b l e   s t o p s .   In  t h e   e m b o d i m e n t   shown  i n  

t h e   d r a w i n g s ,   two  a l t e r n a t i v e   f o r m s   of  s t o p   a r e   shown.   A 

c o l l a r   38  i s   shown  s l i d a b l y   m o u n t e d   on  t h e   r o d   18  and  a  

t i g h t e n i n g   or  s e t   s c r e w   39  e x t e n d s   t h r o u g h   t h e   c o l l a r .  

In  t h i s   m a n n e r   t h e   p o s i t i o n   of   t h e   c o l l a r   38  a l o n g   t h e  

l e n g t h   of  t h e   r o d   18  may  be  s e l e c t e d   w h e r e u p o n   t h e   s c r e w  

39  i s   t u r n e d   to   c l a m p   t h e   c o l l a r   38  in   t h e   s e l e c t e d  

p o s i t i o n .   When  t h e   c o l l a r   i s   so  c l a m p e d   in   p o s i t i o n ,  

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

A l t e r n a t i v e l y ,   a  t i g h t e n i n g   or  s e t   s c r e w   may  e x t e n d   t h r o u g h  

one  of  t h e   s l e e v e s   35,  36.  F i g u r e   4  shows   a  t i g h t e n i n g  

s c r e w   40  e x t e n d i n g   t h r o u g h   t h e   s l e e v e   36.  Such   a  t i g h t e n -  

i ng   s c r e w   40  s e r v e s   to   l o c a t e   t h e   p o s i t i o n   of  t h e   b r i d g e  

33  a l o n g   t h e   l e n g t h   of  t h e   r o d s   18,  19  b u t   d o e s   n o t   d e f i n e  

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

The  t h i r d   s l e e v e   37  is   l o c a t e d   in   t h e   c e n t e r   o f  

t h e   b r i d g e   32  and  has   a  s p i n d l e   41  e x t e n d i n g   t h e r e t h r o u g h .  

The  s p i n d l e   end  w h i c h   i s   d i r e c t e d   d o w n w a r d l y   t o w a r d s   t h e  

base  10  r e c e i v e s   a  chuck  42.  The  chuck  is  a  c o n v e n t i o n a l   d r i l l   c h u c k  

and  has   j aws   w h i c h   may  be  e x p a n d e d   and  c o n t r a c t e d   r e s p e c -  

t i v e l y   to  r e l e a s e   and  to   g r a s p   a  d r i l l   b i t .   As  t h e   c h u c k  

i s   of  w e l l   known  and  c o n v e n t i o n a l   c o n s t r u c t i o n ,   i t s   c o m -  

p o n e n t   p a r t s   and  o p e r a t i o n   w i l l   n o t   be  d e s c r i b e d   in  d e t a i l .  

The  o p p o s i t e   end  of  t h e   s p i n d l e   41  i s   d r i v a b l e  

by  an  e l e c t r i c   hand   d r i l l ,   n o t   shown.   To  t h i s   end  t h e  

s p i n d l e   41  may  be  d i r e c t l y   a t t a c h e d   to   t h e   d r i l l   m o t o r   o r ,  



a l t e r n a t i v e l y ,   may  be  g r a s p e d   by  a  f u r t h e r   c h u c k   w h i c h   i s  

p a r t   of   t h e   e l e c t r i c   d r i l l .   In  any  e v e n t ,   t h e   e l e c t r i c  

d r i l l   r o t a t e s   t h e   s p i n d l e   41  and  t h e   c h u c k   4 2 .  

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

d r i l l   s t a n d ,   t h e   p r o v i s i o n   o f   l e v e l i n g   s c r e w s   16,  17  h a s  

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

t h a n   one  p u r p o s e .   In  a d d i t i o n   to   f a c i l i t a t i n g   l e v e l i n g  

of  t h e   d r i l l   s t a n d ,   i f   t h e   l e a d   e n d s   ( n o t   shown)   of  t h e  

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

t h e   b a s e   10  to   p r e s e n t   s h a r p   p o i n t s   d e p e n d i n g   f r o m   t h e  

u n d e r s i d e   of   t h e   b a s e .   T h e s e   p o i n t s   w i l l   t h e n   s e r v e   t o  

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

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

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

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

s u r f a c e .  

W h i l s t   t h e   f o r e g o i n g   d e s c r i p t i o n   d e s c r i b e s   t h e  

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

f l a n g e s   11,   12,  t h e   s t a n d   may  a l s o   s e a t   o v e r   t h e   w o r k p i e c e .  

In  t h i s   c a s e   t h e   w e l l   13  p e r m i t s   t h e   d r i l l   b i t   to   p a s s  

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

in   t h i s   m a n n e r   t h e   s c r e w s   16,  17  may  be  u s e d   to   s t r a d d l e  

and  c e n t e r   a  w o r k p i e c e   l y i n g   u n d e r   t h e   b a s e   1 0 .  

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

s e a t e d   on  t h e   V - s h a p e d   f l a n g e s   11  and  12  and   e x t e n d s  

a c r o s s   t h e   w e l l   13  w i l l   now  be  d e s c r i b e d .   A  d r i l l   b i t ,  

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

c h u c k   42  and  t h e   d r i l l   i s   s e c u r e d   to   t h e   o p p o s i t e   end  o f  

t h e   s p i n d l e   41.  The  s c r e w   39  i s   l o o s e n e d   and   t h e   c o l l a r  

38  i s   d o w n w a r d l y   d i s p l a c e d   to   fo rm  an  a b u t m e n t   a t   w h i c h  

t h e   c l a m p e d   d r i l l   b i t   e x t e n d s   to  i t s   p r e d e t e r m i n e d  

maximum  d e p t h .   T h e r e u p o n   t h e   s c r e w   40  i s   l o o s e n e d   t o  

p e r m i t   m o v e m e n t   of  t h e   b r i d g e   a l o n g   t h e   r o d s   18  and   1 9  

and   t h e   d r i l l   i s   a c t i v a t e d .   I t   i s   t h e n   m e r e l y   a  m a t t e r  
of  a d v a n c i n g   t h e   d r i l l ,   by  s l i d i n g   t h e   b r i d g e   32  d o w n -  

w a r d l y   t o w a r d s   t h e   b a s e   10,  t o   c a u s e   t h e   r o t a t i n g   d r i l l  
b i t   to   d r i l l   t h e   s e a t e d   w o r k p i e c e .   When  t h e   d e s i r e d  



d r i l l i n g   has   b e e n   a c c o m p l i s h e d ,   t h e   d r i l l ,   b r i d g e   3 2 ,  

c h u c k   42  and  d r i l l   b i t   a r e   r e t r a c t e d   a t   w h i c h   p o i n t   t h e  

s c r e w   40  may  a g a i n   be  t i g h t e n e d   to  h o l d   t h e   d r i l l i n g  

a p p a r a t u s   in   t h e   r a i s e d   i n o p e r a t i v e   p o s i t i o n .  

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

t h e   h o l l o w   w e l l   13  b e n e a t h   t h e   s e a t e d   w o r k p i e c e   w i l l  

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

i f   d e s i r e d .  

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

d r i l l i n g   w i l l   be  e f f e c t e d   in   a  d i r e c t i o n   n o r m a l   to   t h e  

w o r k p i e c e ,   i t   i s   n e v e r t h e l e s s   f r e q u e n t l y   d e s i r e d   to  d r i l l  

a t   an  a n g l e .  

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

i s   a c c o m p l i s h e d   when  t h e   g u i d e   p o s t s   or   r o d s   18,  19 

e x t e n d   p e r p e n d i c u l a r l y   u p w a r d l y   f rom  t h e   b a s e   10  as  s h o w n  

in   F i g u r e s   1,  2  and  4  of  t h e   d r a w i n g s .   F i g u r e   3  of  t h e  

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

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

w i l l   d r i l l   a t   an  a n g l e .  

I t   has   a l r e a d y   b e e n   e x p l a i n e d   how  t h e   n u t s   30  

and  31  may  be  s l a c k e n e d   to   p e r m i t   t h e   r o d s   18  and  19  t o  

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

b o l t s   22  and  23.  H o w e v e r ,   i t   w i l l   be  a p p r e c i a t e d   t h a t   w h e n  

t h e   n u t s   30  and  31  a r e   t i g h t e n e d   to  h o l d   t h e   r o d s   18  a n d  

19  in   t h e   p r e d e t e r m i n e d   d e s i r e d   p o s i t i o n   i t   i s   e s s e n t i a l  

t h a t   a  f i r m   c l a m p i n g   be  e f f e c t e d .  

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

one  or  more  c l a m p s   w h i c h   o p e r a t e   e s s e n t i a l l y   in   t h e   m a n n e r  

of  a  cone   c l u t c h   may  be  u t i l i z e d .   I n  t h e   e m b o d i m e n t   s h o w n  

in   t h e   d r a w i n g s ,   e a c h   of  t h e   b o l t   and  n u t   a s s e m b l i e s   2 2 ,  

30  and  23,  31  i s   a s s o c i a t e d   w i t h   such   a  c l a m p .   The  c l a m p  

i s   b e s t   shown  in   t h e   e x p l o d e d   p e r s p e c t i v e   v i ew  shown  i n  

F i g u r e   5  of  t he   d r a w i n g s .   T h a t   f i g u r e   shows  how  t h e   o u t -  

w a r d l y   d i r e c t e d   f a c e   of  t h e   l u g   15  i s   p r o v i d e d   w i t h   t w o  

a n n u l a r   g r o o v e s   43,  44  d i s p o s e d   c o n c e n t r i c a l l y   a r o u n d   t h e  

a p e r t u r e   21.  The  f i g u r e   a l s o   shows   how  t h e   i n w a r d l y  

d i r e c t e d   f a c e   of  t h e   j u x t a p o s e d   f l a n g e   27  has   two  a n n u l a r  



r i b s   45,  46  d i s p o s e d   c o n c e n t r i c a l l y   a r o u n d   t h e   a p e r t u r e  

25.  r:-  t h e   a s s e m b l e d   p o s i t i o n   t h e   r i b s   45,  46  s e a t   i n  

t h e   g r o o v e s   43,   44  r e s p e c t i v e l y .  

The  w a l l s   of   t h e   g r o o v e s   f l a r e   o u t w a r d l y   f r o m  

t h e   b a s e   to   t h e   i n w a r d l y   d i r e c t e d   s u r f a c e   of  t h e   lug   1 5  

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

to  t h e i r   a p e x .   H o w e v e r ,   t h e r e   i s   a  d e l i b e r a t e   m i s - m a t c h  

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

g r o o v e s   w h e r e b y   an  i n t e r f e r e n c e   j a m m i n g   e f f e c t   i s   o b t a i n e d  

when  t h e   n u t   31  i s   t i g h t e n e d   on  t h e   b o l t   23.  T h i s   j a m m i n g  

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

h e n c e   t h e   r o d   19  in   t h e   d e s i r e d   p o s i t i o n .   As  h a s   a l r e a d y  

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

t h e   b a s e   of  t h e   r o d   1 8 .  

F i g u r e   5  a l s o   shows   m o s t   c l e a r l y   a  c a l i b r a t e d  

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

f a c e   of  t h e   l u g   15  and  a  p o i n t e r   47  p r o v i d e d   on  t h e   u n d e r -  

s i d e   of  t h e   c o l l a r   29  to   i n d i c a t e   t h e   a n g l e   of  t i l t   b e f o r e  

t h e   n u t   31  i s   t i g h t e n e d   on  t h e   b o l t   23.  A  s i m i l a r   a n g u l a r  

s c a l e   i s   p r o v i d e d   on  t h e   lug   14  to  f a c i l i t a t e   a p p r o p r i a t e  

o r i e n t a t i o n   of   t h e   d r i l l .  

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

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

of  t h e   i n v e n t i o n .   I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   d r i l l  

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

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

d r i l l   s t a n d   can   be  e a s i l y   and  a c c u r a t e l y   a d j u s t e d   t o  

a l i g n   t h e   d r i l l   b i t   a t   t h a t   a n g l e .   A l t h o u g h   t h e   p r e -  

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

a p p r e c i a t e d   t h a t   m o d i f i c a t i o n s   may  be  made  t h e r e t o   w i t h i n  

t h e   s c o p e   of  t h e   a c c o m p a n y i n g   c l a i m s .  



1.  A  d r i l l   s t a n d   c o m p r i s i n g   a  b a s e   ( 1 0 ) ,   a  d r i l l  

s u p p o r t   u p s t a n d i n g   f rom  s a i d   b a s e   and  s u p p o r t s   ( 1 1 , 1 2 )   f o r  

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

t h e   d r i l l   s u p p o r t   i n c l u d e s   a  p a i r   of  s p a c e d   r o d s   ( 1 8 , 1 9 )  

p i v o t a l l y   m o u n t e d   on  s a i d   b a s e   (10)  and   i n t e r c o n n e c t e d   b y  

a  b r i d g e   member   (32)  a d a p t e d   to  r e c e i v e   a  hand   d r i l l   and  t o  

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

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

2.  A  d r i l l   s t a n d   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 z e d  

in  t h a t   f i r s t   and   s e c o n d   l u g s   ( 1 4 , 1 5 )   u p s t a n d   f rom  s a i d   b a s e  

(10)  and  h a v e   a l i g n e d   a p e r t u r e s   ( 2 0 , 2 1 )   e x t e n d i n g   t h e r e -  

t h r o u g h   and  in   t h a t   t h e   s u p p o r t   r o d s   ( 1 8 , 1 9 )   a r e   p i v o t a l l y  

m o u n t e d   one  on  e a c h   of  s a i d   l u g s   by  f a s t e n e r s   ( 2 2 , 3 0 , 2 3 , 3 1 ) .  

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

in  t h a t   t h e   l o w e r   end  of  e a c h   of  s a i d   s u p p o r t   r o d s   ( 1 8 , 1 9 )  

t e r m i n a t e s   in   a  f l a n g e   ( 2 6 , 2 7 )   h a v i n g   an  a p e r t u r e   ( 2 4 , 2 5 )  

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

b o l t s   ( 2 2 , 2 3 )   e x t e n d i n g   t h r o u g h   t h e   a p e r t u r e s   in  t h e   l u g s  

and  f l a n g e s   to   r e c e i v e   t i g h t e n i n g   n u t s   ( 3 0 , 3 1 ) .  

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

in  t h a t   t h e   j u x t a p o s e d   f a c e s   of  t h e   l u g   and  t h e   f l a n g e   a t  

t h e   l o w e r   end  of  a t   l e a s t   one  of  s a i d   s u p p o r t   r o d s   a r e  

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

of  t h e   n u t .  

5.  A  d r i l l   s t a n d   a c c o r d i n g   to   c l a i m   4,  w h e r e i n   t h e  

f a c e   of  a t   l e a s t   one  of  t h e   l u g s   d i r e c t e d   t o w a r d s   t h e  

a s s o c i a t e d   f l a n g e   h a s   a t   l e a s t   one  a n n u l a r   g r o o v e   ( 4 3 , 4 4 )  

d i s p o s e d   a r o u n d   t h e   a p e r t u r e   (21)  and  in   t h a t   a  c o o p e r a t i n g  

a n n u l a r   r i b   ( 4 5 , 4 6 )   i s   p r o v i d e d   on  t h e   l u g   f a c i n g   f a c e   o f  

t h e   f l a n g e   (27)  a r o u n d   t h e   a p e r t u r e   ( 2 5 ) ,   s a i d   g r o o v e   a n d  

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

to  p r o v o k e   an  i n t e r f e r e n c e   f i t   upon   t i g h t e n i n g   of  t h e   n u t  

on  t h e   b o l t .  

6.  A  d r i l l   s t a n d   a c c o r d i n g   to   any   of  c l a i m s   1  to   5 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   b r i d g e   member   (32)  c a r r i e s   a  

s p i n d l e   ( 4 1 ) ,   one  end  of  s a i d   s p i n d l e   b e i n g   a d a p t e d   t o  

r e c e i v e   a  c h u c k   (42)  and  t h e   o t h e r   end  of  s a i d   s p i n d l e  



b e i n g   d r i v a b l e   by  an  e l e c t r i c   d r i l l .  

7.  A  d r i l l   s t a n d   a c c o r d i n g   to   c l a i m   6,  c h a r a c t e r i z e d  

in  t h a t   e a c h   end  of  t h e   b r i d g e   member   (32)  t e r m i n a t e s   in   a  

s l e e v e   ( 3 5 , 3 6 ) ,   s a i d   s l e e v e s   b e i n g   a r r a n g e d   to   s e a t   o v e r  

and   s l i d e   a l o n g   t h e   s u p p o r t   r o d s   ( 1 8 , 1 9 ) .  

8.  A  d r i l l   s t a n d   a c c o r d i n g   t o   c l a i m   7,  c h a r a c t e r i z e d  

in  t h a t   a  s e t   s c r e w   (40)  e x t e n d s   t h r o u g h   one  of  s a i d  

s l e e v e s   (36)  f o r   t i g h t e n i n g   a g a i n s t   t h e   r o d   ( 1 9 )  

s e l e c t i v e l y   to   h o l d   t h e   b r i d g e   member   (32)  in  any  d e s i r e d  

p o s i t i o n   on  t h e   r o d s .  

9.  A  d r i l l   s t a n d   a c c o r d i n g   to   any   of  c l a i m s   1  to   7 ,  

c h a r a c t e r i z e d   in  t h a t   a  c o l l a r   (38)  i s   s l i d a b l e   on  one  o f  

s a i d   s u p p o r t   r o d s   (18)  and   h a s   a  s e t   s c r e w   (39)  e x t e n d i n g  

t h e r e t h r o u g h   s e l e c t i v e l y   to   c l a m p   s a i d   c o l l a r   in  a  d e s i r e d  

p o s i t i o n   on  t h e   r o d .  

10.   A  d r i l l   s t a n d   c o m p r i s i n g   a  b a s e   ( 1 0 ) ,   a  d r i l l  

s u p p o r t   u p s t a n d i n g   f r o m   s a i d   b a s e   and  s u p p o r t s   ( 1 1 , 1 2 )   f o r  

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

of  l u g s   ( 1 4 , 1 5 )   i n t e g r a l   w i t h   s a i d   b a s e   (10)  and   u p s t a n d i n g  

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

r o d s   ( 1 8 , 1 9 )   p i v o t a l l y   m o u n t e d   one  on  e a c h   of  s a i d   l u g s  

( 1 4 , 1 5 ) ,   c o o p e r a t i n g   r i b   ( 4 5 , 4 6 )   and  g r o o v e   ( 4 3 , 4 4 )   c l u t c h  

c o m p o n e n t s   p r o v i d e d   on  a t   l e a s t   one  of  s a i d   r o d s   and  t h e  
a s s o c i a t e d   m o u n t i n g   l u g   and   c l a m p s   ( 2 2 , 3 0 , 2 3 , 3 1 )   a d a p t e d   t o  

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

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

s a i d   b a s e ,   a  b r i d g e   (32)  h a v i n g   a  s l e e v e   ( 3 5 , 3 6 )   a t   e a c h  

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

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

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

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

a b o u t   a  common  p i v o t a l   a x i s ,   and  a  s p i n d l e   (41)  m o u n t e d   o n  

s a i d   b r i d g e   (32)  i n t e r m e d i a t e   t h e   e n d s   t h e r e o f   and  l y i n g  

s u b s t a n t i a l l y   p a r a l l e l   to   t h e   s u p p o r t   r o d s   ( 1 8 , 1 9 ) ,   s a i d  

s p i n d l e   h a v i n g   a  d r i l l   b i t   r e c e i v i n g   c h u c k   (42)  a t   t h e   e n d  

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

i t s   o p p o s i t e   end ,   to   be  r o t a t e d   by  an  e l e c t r i c   d r i l l .  
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