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@  Portable  power-operated  drill. 

A  rotary/percussive  portable  power-operated  drill 
has  the  percussive  action  transmitted  to  the  rotary  shaft 
2  by  a  ring  21  fixed  to  the  shaft  2  and  formed  with 
axially  facing  teeth  25  biased  into  engagement  with  a 
similar  ring  of  teeth  26  on  an  annular  anvil  member  28 
which  is  mounted  to  yield  in  an  axial  direction  by  means 
of  three  axially  extending  springs  35  surrounding  and 
guided  by  pins  30  fixed  to  the  housing  1  and  located  in 
corresponding  counter  bores  36  in  the  anvil  member  28. 



T h i s   i n v e n t i o n   r e l a t e s   to  r o t a r y /  

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

i s   to   s a y   d r i l l s   w h i c h   can   be  o p e r a t e d   w i t h  

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

a c t i o n   when  r e q u i r e d ,   e . g .   f o r   d r i l l i n g   m a s o n r y .  
The  p e r c u s s i v e   a c t i o n   i s   p r o d u c e d   by  c o - o p e r a t i o n  
b e t w e e n   a  r i n g   of   a x i a l l y   f a c i n g  t e e t h   f o r m e d   o n  

a  member   f i x e d   to   t h e   m a i n   d r i v i n g   s h a f t   and   a  
s i m i l a r   r i n g   of   t e e t h   on  an  a n n u l a r   member   w h i c h  

i s   h e l d   a g a i n s t   r o t a t i o n .   As  d e s c r i b e d   i n   o u r  

p r i o r   p a t e n t   s p e c i f i c a t i o n   no ;   1 , 3 6 6 , 5 7 2 ,   t h e  

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

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

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

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

o p e r a t i o n   b e t w e e n   t h e   two  s e t s   of   t e e t h   i s   t r a n s -  

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

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

t h e   u s e r .  

A  l a r g e   p r o p o r t i o n   of   t h i s   v i b r a t i o n  

can   be  e l i m i n a t e d   i f ,   i n s t e a d   of   b e i n g   f i x e d   to   t h e  

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

so  as  to   be  c a p a b l e   of   m o v e m e n t   i n   an  a x i a l  

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

t h e   f r i c t i o n a l   t o r q u e   p r o d u c e d   by  c o - o p e r a t i o n  

b e t w e e n   t h e   two  s e t s   of   t e e t h .   W i t h   t h i s   m o d i f i e d  

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



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

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

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

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

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

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

to   t h e   u s e r ,   b u t   e n s u r e s   t h a t   a d e q u a t e   p e r c u s s i v e  

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

The  m o u n t i n g   of  t h i s   a n v i l   member   m u s t   be  so  d e s i g n e d  

as  to   p r e v e n t   r o t a t i o n   w h i l e   a t   t h e   same  t i m e   n o t  

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

by  m e a n s   of   b a l l   b e a r i n g s   l o c a t e d   i n   a x i a l l y   e x t e n d i n g  

g r o o v e s   i n   t h e   a n v i l   member   and   i n   t h e   i n n e r   s u r f a c e  

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

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

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

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

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h e  

a n v i l   member   i s   m o u n t e d   to   y i e l d   i n   an  a x i a l  

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

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

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

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

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

w h e r e b y   to   p r e v e n t   r o t a t i o n   of   t h e   l a t t e r .  

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

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

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

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

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

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

a r r a n g e m e n t ,   w h i l e   p r e v e n t i n g   r o t a t i o n   of  t h e   a n v i l  



m e m b e r ,   n e v e r t h e l e s s   i m p o s e s   v e r y   l i t t l e   r e s t r i c t i o n  

on  t h e   m o v e m e n t   i n   an  a x i a l   d i r e c t i o n .   M o r e o v e r ,  

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

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

c h e a p e r .  

Mos t   c o n v e n i e n t l y   t h r e e   e q u i - a n g u l a r l y  

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

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

and  o t h e r   n u m b e r s   a r e   a l s o   p o s s i b l e .  

An  e x a m p l e   of   a  c o n s t r u c t i o n   i n   a c c o r d a n c e  

w i t h   t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   i n   m o r e  

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

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

p o r t i o n ,   i . e .   t h e   p o r t i o n   c l o s e s t   to   t h e   c h u c k ,  

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

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

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

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

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

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

e n g a g e d .  

The  h o u s i n g   of   t h e   d r i l l   i s   shown  as  1  

and   s u p p o r t s   a  m a i n   d r i v i n g   s h a f t   2,  of   w h i c h   t h e  

p a r t   a b o v e   t h e   c e n t r e   l i n e   shown  as  2A  i s   s h o w n  

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

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

g e n e r a l l y   as   3 , w h i l e   t h e   p a r t   2B  b e l o w   t h e   c e n t r e  

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

to   e n g a g e m e n t   of   t h e   p e r c u s s i o n   m e c h a n i s m   3.  T h e  

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

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

i n   a  p a i r   of   g e a r   w h e e l s   4  and   5  w h i c h   a r e   s p l i n e d  

to   t h e   s h a f t   2  so  as  to   p e r m i t   s l i d i n g   m o t i o n   o f  



t h e   s h a f t   b e t w e e n   t h e   p o s i t i o n s   2A  and   2B.  T h e  

s h a f t   2  r o t a t e s   i n   a  p a i r   of   b e a r i n g s ,   t h a t   a t  

t h e   r e a r   end  shown  as  7  p e r m i t t i n g   s l i d i n g   m o v e m e n t  

of   t h e   s h a f t   as   i l l u s t r a t e d   and   t h a t   a t   t h e   f o r w a r d  

end  shown  as   8,  b e i n g   a  t h r u s t   b e a r i n g   w h i c h   e n a b l e s  

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

F o r   a d j u s t m e n t   p u r p o s e s   an  a n n u l a r   member   9  f o r m e d  

w i t h   a  g r i p   r i n g   10  h a s   a  h e l i c a l   end  f a c e   o f  

w h i c h   t h e   h i g h e s t   p o i n t   i s   shown  as  12A  and   t h e  

l o w e s t   p o i n t   as   12B.  T h i s   c o - o p e r a t e s   w i t h   a  

c o m p l e m e n t a r y   h e l i c a l   end  f a c e   on  a  f i x e d   r i n g   1 3  

so  t h a t   when  t h e   member   9  i s   i n   t h e   a n g u l a r   p o s i t i o n  

i l l u s t r a t e d   a b o v e   t h e   c e n t r e   l i n e ,   t h e   member   i s  

f o r c e d   to   t h e   l e f t   and   when  i n   t h e   p o s i t i o n   b e l o w  

t h e   c e n t r e   l i n e   i t   moves   to   t h e   r i g h t .  

A  h e l i c a l   c o m p r e s s i o n   s p r i n g   15  e n c l o s e d  

by  a  cap   member   16  a c t s   on  t h e   t h r u s t   b e a r i n g   8  t o  

f o r c e   i t   a g a i n s t   a  s h o u l d e r   14  on  t h e   member   9 .  

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

t h e   s h a f t   2  p u s h e s   t h e   cap   16  to   t h e   r i g h t   u n t i l  

t h e   cap   e n g a g e s   t h e   b e a r i n g   8.  When  i n   t h e  

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

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

m e c h a n i s m   3  and   a  p u r e l y   r o t a r y   m o t i o n   i s   a p p l i e d  

to   t h e   s h a f t .   When  i n  t h e   p o s i t i o n   b e l o w   t h e  

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

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

t h e   r o t a r y   m o t i o n   as   w i l l   now  be  d e s c r i b e d .  

The  p e r c u s s i o n   m e c h a n i s m   3  i n c l u d e s   a  

r i n g   21  w h i c h   i s   f i x e d   to   t h e   s h a f t   2  and   t u r n s  

i n   a  b e a r i n g   22  f i x e d   w i t h i n   a  l i n e r   23  w i t h i n  

t h e   h o u s i n g   1.  The  r i g h t  h a n d   end  f a c e   of   t h e  

r i n g   21  i s   f o r m e d   w i t h   a  s e t   of   t e e t h   2 5 ,  



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

e l e v a t i o n a l   v i e w   b e l o w   t h e   c e n t r e   l i n e .   A  s e t  

of   c o r r e s p o n d i n g   t e e t h   26  i s   f o r m e d   on  t h e   e n d  

f a c e   of   an  a n n u l a r   a n v i l   member   28  w h i c h   f o r m s   a  

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

2  and  w i t h   t h e   i n t e r i o r   of   t h e   l i n e r   23.   T h e  

a n v i l   member   28  i s   c o u p l e d   to   t h e   l i n e r   23  and  h e n c e  

to  t h e   h o u s i n g   1  by  t h r e e   p i n s   30  l o c a t e d   a t  

i n t e r v a l s   of   120°   a r o u n d   t h e   s h a f t   2.  The  t h r e e  

p i n s   30  a r e   s u p p o r t e d   by  a  r i n g   31,  p a s s i n g   t h r o u g h  

c o r r e s p o n d i n g   h o l e s   i n   t h e   r i n g   31  and  i n t o  

h o l e s   i n   t h e   l i n e r   23.   To  t h e   l e f t   of   t h e   r i n g  

31,   e a c h   p i n   30  i s   f o r m e d   w i t h   an  e n l a r g e m e n t   3 3  

and   t h e   p o r t i o n   of   e a c h   p i n   e x t e n d i n g   to   t h e   l e f t  

b e y o n d   t h e   e n l a r g e m e n t   33  f o r m s   a  l o o s e   g u i d e   f o r  

a  c o m p r e s s i o n   s p r i n g   35  l o c a t e d   w i t h i n   a  c o u n t e r  

b o r e   36  f o r m e d   i n   t h e   a n v i l   member   28 .   The  e f f e c t  

of   t h e   t h r e e   s p r i n g s   35  i s   to  b i a s   t h e   a n v i l   m e m b e r  

28  to   t h e   l e f t   i n t o   c o n t a c t   w i t h   a  c i r c l i p   38  w h i c h  

i s  s p a c e d   f rom  t h e   b e a r i n g   22  by  a  r i n g   3 9 .  

A c c o r d i n g l y ,   when  t h e   m a i n   s h a f t   i s   i n  

t h e   p o s i t i o n   2A,  i t   can   r o t a t e   f r e e l y   w i t h o u t  

a f f e c t i n g   t h e   a n v i l   member   28.   On  t h e   o t h e r   h a n d ,  

when  i t   i s   i n   t h e   p o s i t i o n   2B  and  t h e   r i n g s   o f  

t e e t h   25  and  26  a r e   i n   e n g a g e m e n t ,   r o t a t i o n   o f  

t h e   s h a f t   2  i s   a c c o m p a n i e d   by  a  p e r c u s s i v e   a c t i o n  

as  s u c c e s s i v e   t e e t h   r i d e   o v e r   one  a n o t h e r   and  t h e n  

f a l l   i n t o   t h e   a d j a c e n t   r e c e s s e s .   T h i s   m o t i o n   i s  

t r a n s m i t t e d   to   t h e   s h a f t   2  w h i c h   i s   i n t e r m i t t e n t l y  

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

15,   b u t   v i b r a t i o n   w h i c h   w o u l d   o t h e r w i s e   be  t r a n s -  

m i t t e d   to  t h e   h o u s i n g   1  of   t h e   d r i l l   i s   a b s o r b e d  

by  m o v e m e n t   to   t h e   r i g h t   of   t h e   a n v i l   member   2 8  



a g a i n s t   t h e   e f f e c t   of   t h e   s p r i n g s 3 5 .   A s  

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

m e m b e r   28  to   h a v e   a p p r e c i a b l e   mass   and  h e n c e  

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

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

w o u l d   be  a b s o r b e d   by  t h e   a n v i l   member   r a t h e r  

t h a n   b e i n g   t r a n s m i t t e d   to   t h e   m a i n   s h a f t   and  h e n c e  

to   t h e   b i t .   As  i t   i s ,   a  m a j o r   p r o p o r t i o n   o f  

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

and   a l l   or   v i r t u a l l y   a l l   of   t h e   r e m a i n d e r   i s  

a b s o r b e d   by  t h e   a n v i l   member   28,   t h u s   a v o i d i n g  

d i s c o m f o r t   to   t h e   u s e r .  

S i n c e   t h e   a n v i l   member   28  i s   a  s l a c k  

f i t   b o t h   on  t h e   s h a f t   2  and   w i t h i n   t h e   l i n e r   2 3 ,  

t h e r e   i s   no  r e s t r a i n t   on  i t s   a x i a l   m o v e m e n t .   T h e  

r e a c t i o n   b e t w e e n   t h e   s e t s   of   t e e t h   25  and  2 6 ,  

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

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

of   t h e   p i n s   30  and  t h e   s p r i n g s   35  w i t h i n   t h e i r  

c o u n t e r   b o r e s   36  w i t h o u t   t h e   g e n e r a t i o n   of   e x c e s s i v e  

h e a t   and   w i t h o u t   t h e   n e e d   f o r   any  e x c e s s i v e  

a c c u r a c y   i n   m a c h i n i n g   t h e   p a r t s   i n   q u e s t i o n .  



1.  A  r o t a r y / p e r c u s s i v e   p o r t a b l e ,   p o w e r -  

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

t r a n s m i t t e d   to   t h e   r o t a r y   s h a f t   by  a  r i n g   f i x e d  

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

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

t e e t h   on  an  a n n u l a r   a n v i l   member   w h i c h   i s   m o u n t e d  

to  y i e l d   i n   an  a x i a l   d i r e c t i o n   c h a r a c t e r i s e d   i n  

t h a t   t h e   a n v i l   i s   m o u n t e d   to  y i e l d   by  means   of   a  

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

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

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

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

b e i n g   f i x e d   to  or   f o r m e d   i n   t h e   a n v i l   m e m b e r ,  

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

2.  A  p o w e r   o p e r a t e d   d r i l l   a c c o r d i n g   to  c l a i m  

1  i n   w h i c h   t h e   p i n s   a r e   f i x e d   to  t h e   h o u s i n g   a n d  

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

3.  A  p o w e r   o p e r a t e d   d r i l l   a c c o r d i n g   t o  

c l a i m   2  i n   w h i c h   t h e   p i n s   e x t e n d   f r o m   a  r i n g   f i x e d  

to  t h e   h o u s i n g   of   t h e   d r i l l .  

4.  A  p o w e r   o p e r a t e d   d r i l l   a c c o r d i n g   t o  

c l a i m   1  or   c l a i m   2  i n   w h i c h   t h e r e   a r e   t h r e e ,  

s u b s t a n t i a l l y   e q u i - a n g u l a r l y   s p a c e d   s p r i n g s   a n d  

a s s o c i a t e d   p i n s   and  c o u n t e r   b o r e s .  

5.  A  p o w e r   o p e r a t e d   d r i l l   a c c o r d i n g   t o  

c l a i m   1  i n   w h i c h   t h e   c o u p l i n g   i s   s u b s t a n t i a l l y   a s  

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

t h e   a c c o m p a n y i n g   d r a w i n g .  
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