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©  A  recoil  damper. 
A  recoil  damper  for  a  percussion  tool  (1)  which  is  mov- 

ableto-and-fro  between  an  impact face  (3)  and  a  recoil  receiv- 
ing  face  (4)  and  which  is  driven  against  the  impact  face  so  as to 
deliver  its  kinetic  energy  by  impact  effect  to  the  impact  face. 

The  invention  is  characterized  by  having  at  least  one 
additional  mass  (6)  which  is  movable  in  relation  to the  percus- 
sion  tool  (1)  and  which  is  connected  to  the  percussion  tool  by 
at  least  one  resilient  member  (7),  the  resiliency  of  the  resilient 
member  being  chosen  so  that  the  kinetic  energy  of  the  mass 
(6)  cooperates  with  that  of  the  percussion  tool  at  the  impact  of 
the  percussion  tool  against  the  impact  face  (3)  while  the  kine- 
tic  energy  of  the  mass  (6)  is  directed  opposite  to  that  of  the 
percussion  tool  at  the  impact  of  the  percussion  tool  against 
the  recoil  receiving  face  (4).  By  this  arrangement  the  recoil 
force  performs  a  useful  work  in that the  recoil  force  is turned  at 
the  impact  of  the  percussion  tool  against  the  recoil  receiving 
face  and  contributes  to  setting  the  mass  (6)  into  operation 
which  coincides  with  that  of  the  percussion  tool  when  the 
last-mentioned  strikes  against  the  impact  face  (3).  By  that  the 
operating  force  of the  percussion tool  is  improved. 



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

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

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

In  m a c h i n e s   and  i m p l e m e n t s   of  t he   k i n d   w h i c h   c o n t a i n s   a  

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

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

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

e n e r g y   by  i m p a c t   e f f e c t   to  t he   i m p a c t   f a c e ,   e n e r g y   i s  

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

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

In  o t h e r   w o r d s ,   u s e f u l   work  i s   c a r r i e d   o u t   o n l y   a t   t h e  

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

e f f i c i e n c y   i s   a t   t he   m o s t   50%.  The  f o r c e   w h i c h   i s  

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

c r e a t e s   v i b r a t i o n s   or  bumps  in  t he   m a c h i n e   or  i m p l e m e n t ,  

r e s p e c t i v e l y .   U s u a l l y   t h e   r e c o i l   f o r c e   i s   t a k e n   up  i n  

s e p a r a t e   f a s t e n i n g   means   w h i c h   a r e   s u b j e c t e d   t o  g r e a t  

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

f o r c e s   a r e   t a k e n   up  in  t he   body  t i s s u e s   of  t h e   t o o l  

o p e r a t o r   w h i c h   i n v o l v e s   r i s k s   of  damage   to  h i s   h e a l t h .  

I n d u s t r i a l   i n j u r i e s   of  t h i s   k i n d   a r e   w e l l - k n o w n   in  w o r k  

m e d i c i n e ,   and  l a t e l y   an  e x t e n s i v e   work  i s   g o i n g   on  w h i c h  

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

bumps  w h i c h   a c t   on  t h e   w h o l e   body  or  o n l y   on  c e r t a i n   p a r t s  

t h e r e o f ,   f o r   e x a m p l e   t h e   h a n d s .  



A  p r i o r   m e t h o d   of  r e d u c i n g   t h e   i m p a c t   f o r c e   o f  t h e -  

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

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

i s   c a u g h t   by  r e s i l i e n t   m e a n s ,   f o r   e x a m p l e   a  s p r i n g ,   an  a i r  

c u s h i o n   or  t h e   l i k e .   By  t h i s   means   t h e   r e l e a s e d   r e c o i l  

f o r c e   may  be  d i s t r i b u t e d   o v e r   a  l o n g e r   t i m e ,   w h e r e b y   t h e  

i m p a c t   e f f e c t   i s   c u s h i o n e d .   I t   i s   known  to   i s o l a t e   t h e  

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

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

of  t h e   m a c h i n e   or   to   h a n d l e s   b y  m e a n s   of  w h i c h   t h e   m a c h i n e  

or   t o o l   i s   h e l d .   In  a l l   t h e   c a s e s ,   h o w e v e r ,   t h e   m a c h i n e  

p e r f o r m s   an  e q u a l   work   i n  b o t h   d i r e c t i o n s   and  t h e   r e c o i l  

f o r c e   i s   r e g a r d e d   as  an  u n a v o i d a b l e   and  e n e r g y   c o n s u m i n g  

s e c o n d a r y   e f f e c t   of   t h e   work   c a r r i e d - o u t .   H o w e v e r ,   a  g o o d  

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

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

p r e c i s i o n .  

The  i n v e n t i o n   a ims   a t   m a k i n g   u s e   of  t h e  r e c o i l   f o r c e   a n d  

t u r n i n g   i t   so  t h a t   i t   w i l l   p e r f o r m   u s e f u l   work   in   t h e  

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

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

r e s o u r c e .  

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

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

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

t o o l   by  a t   l e a s t   one  r e s i l i e n t   m e m b e r ,   t h e   r e s i l i e n c y   o f  

t h e   r e s i l i e n t   member   b e i n g   c h o s e n   so  t h a t   t h e   k i n e t i c  

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

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

i m p a c t   f a c e   w h i l e   t h e   k i n e t i c   e n e r g y   of   t h e   mass   i s  

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

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

f a c e .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   as  t h e   r e s i l i e n t  m e m b e r   t h e r e  

may  be  u s e d ,   f o r   e x a m p l e ,   a  h e l i c a l   s p r i n g ,   a  gas   o r   a i r  



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

a  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   t he   p e r c u s s i o n  

t o o l   c o n s i s t s   of  a  c y l i n d r i c a l   p i s t o n   h a v i n g   an  a x i a l  

b o r i n g   i n t o   w h i c h   the   mass   i s   i n s e r t e d .  

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

more  c l o s e l y   b e l o w   in  c o n n e c t i o n   w i t h   t h e   a t t a c h e d  

d r a w i n g s ,   in  w h i c h : -  

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

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

F i g u r e   2  shows  a n o t h e r   e m b o d i m e n t   of  t h e   r e c o i l  

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

F i g u r e   3  shows  a  m o d i f i e d   e m b o d i m e n t   of  t h e   r e c o i l  

d a m p e r   a c c o r d i n g   to  t h e   i n v e n t i o n   shown  in  F i g u r e   2 .  

F i g u r e   1  i l l u s t r a t e s   t h e   b a s i c   i d e a   b e h i n d   t h e   i n v e n t i o n .  

A  p e r c u s s i o n   t o o l   1  i s   m o v a b l e   t o - a n d - f r o   in  a  c y l i n d r i c a l  

h o u s i n g   2  h a v i n g   an  i m p a c t   f a c e   3  and  a  r e c o i l   r e c e i v i n g  

f a c e   4.  The  p e r c u s s i o n   t o o l   1  i s   d r i v e n   a g a i n s t   t h e   i m p a c t  

f a c e   3,  f o r   e x a m p l e   by  means   of  c o m p r e s s e d   a i r ,   m a g n e t i c  

f o r c e s   or  c o r r e s p o n d i n g   m e a n s .   The  d r i v e s   a r e   c o n v e n t i o n a l  

a n d ,   t h e r e f o r e ,   a re   no t   shown  in  d e t a i l .   When  t h e   p e r c u s s i o n  

t o o l   moves   to  t he   r i g h t   in  F i g u r e   1,  i t   i s   s a i d   to  move  i n  

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

r e c o i l   d i r e c t i o n   when  i t   moves   to  t he   l e f t .   An  a x i a l   b o r i n g  

5  i s   made  in  the   p e r c u s s i o n   t o o l   1,  and  in  t h i s   a x i a l  

b o r i n g   5  a  r e c o i l   d a m p i n g   mass   6  a c c o r d i n g   to  t h e   i n v e n t i o n  

i s   i n t r o d u c e d .   A  s p r i n g   member   7  in  t h e   fo rm  of  a  

c o m p r e s s i o n   s p r i n g   c o n n e c t s   t h e   mass   6  w i t h   t he   p e r c u s s i o n  

t o o l   1.  One  end  of  t he   s p r i n g   7  i s   f i x e d   to  t h e   p a r t   of  t h e  

mass   6  w h i c h   is   t u r n e d   t o w a r d s   t he   r e c o i l   r e c e i v i n g   f a c e   4 ,  

w h i l e   t h e   o t h e r   end  of  t he   s p r i n g   i s   f i x e d   to  t h e   end  of  t h e  

p e r c u s s i o n   t o o l   1  w h i c h   i s   t u r n e d   t o w a r d s   t h e   r e c o i l  

r e c e i v i n g   f a c e   4.  P o s s i b l y ,   t h e   a x i a l   b o r i n g   5  may  a l s o   b e  

c o v e r e d   w i t h   a  cap  8 .  

In  F i g u r e   1  the   p e r c u s s i o n   t o o l   1  s t r i k e s   b o t h   t he   i m p a c t  



f a c e   3  and  t h e   r e c o i l   r e c e i v i n g  f a c e  4   u n r e s i l i e n t l y .  

I m m e d i a t e l y   a f t e r   t h e   i m p a c t   a g a i n s t   t h e   f a c e   4  t h e  

p e r c u s s i o n   t o o l   1  i s   t h r o w n   b a c k   in  t h e   o p p o s i t e   d i r e c t i o n ,  

t h e   mass   6,  h o w e v e r ,   c o n t i n u i n g   to   move  i n  t h e   r e c o i l  

d i r e c t i o n ,   c o m p r e s s i n g   t h e   s p r i n g   7.  The  r e c o i l   f o r c e   a t  

t h e   moment   of  i m p a c t   i s   t h u s  d e t e r m i n e d   by  t h e   s p e e d   a n d  

t h e   m a s s   of  t h e   p e r c u s s i o n   t o o l   1  ( p r o v i d e d   t h a t   t h e  

s p r i n g - t e n s i o n   of   t h e  s p r i n g  7   i s   s m a l l ) .   When  t h e   k i n e t i c  

e n e r g y   of   t h e   mass   6  h a s  c o m p r e s s e d   t h e   s p r i n g   7  a t - a n  

o p t i m u m   t h e   mass   6  i s   t h r o w n   b a c k   by  t h e   s p r i n g   7  i n  t h e  

w o r k i n g   d i r e c t i o n ,   t h e   mass   6  and  t h e   p e r c u s s i o n   t o o l   1 

b o t h   now  m o v i n g   in   t h e   w o r k i n g   d i r e c t i o n .   A f t e r   a  p o s s i b l e  

a d d i t i o n   of   d r i v i n g   f o r c e   b o t h  m a s s e s   1  and  6  move  to   t h e  

r i g h t   u n t i l   i m p a c t i n g   a g a i n s t   t h e   i m p a c t   f a c e   3.  The  s p r i n g  
f o r c e   of   t h e   s p r i n g   7  i s   d i m e n s i o n e d   so  t h a t   t h e   d i r e c t i o n  

of  t h e   k i n e t i c   e n e r g y   o f  t h e  t w o   m a s s e s - 1   and  6  c o i n c i d e s  

when  t h e   p e r c u s s i o n   t o o l   1  s t r i k e s   t h e   i m p a c t   f a c e   3 

u n r e s i l i e n t l y .  

F i g u r e   2  shows  a  m o d i f i e d   e m b o d i m e n t  o f   t h e   r e c o i l   d a m p e r  

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

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

f a c e   4  by  m e a n s  o f   an  a d d i t i o n a l   c o m p r e s s i o n   s p r i n g  9  

p r o v i d e d   b e t w e e n  t h e   r e c o i l  r e c e i v i n g   f a c e   4  and  t h e   cap  8  o r  

c o r r e s p o n d i n g   m e a n s .   A n o t h e r   a d d i t i o n a l   c o m p r e s s i o n   s p r i n g  
1 0  i s   p r o v i d e d   b e t w e e n   t h e   p a r t   of   t h e   mass   6  w h i c h   i s  

t u r n e d   t o w a r d s   t h e   i m p a c t   f a c e   3  a n d  t h e   b o t t o m   11  o f  t h e  

b o r i n g   5.  The  r e s i l i e n t   p r o p e r t i e s   of  t h e   s p r i n g s   7 ,  9   a n d  

10  a r e   a d a p t e d   so  t h a t   t h e   mass   6  p e r f o r m s  o s c i l l a t o r y  

m o v e m e n t s  o f   s u c h   f r e q u e n c y   t h a t  t h e  u n i t s  6   and  1  h a v e   t h e  

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

a g a i n s t   t h e   i m p a c t   f a c e   3,  w h e r e b y   t h e   k i n e t i c   e n e r g i e s   o f  

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

w h i l e   t h e   k i n e t i c   e n e r g i e s   of   t h e   p a r t s   1  a n d   6  c o u n t e r a c t  

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

4.  D u r i n g   t h e   m o v e m e n t   of  t h e   p e r c u s s i o n   t o o l  1   i n  t h e  

d i r e c t i o n   o f  m o v e m e n t   t h e  m a s s   6  m a y   c a r r y   o u t   one  or   m o r e  

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



p e r c u s s i o n   t o o l   1  a g a i n s t   t h e   i m p a c t   f a c e   3  k i n e t i c   e n e r g y  
is   r e l e a s e d   w h i c h   i s   d e t e r m i n e d   by  t h e   s p e e d s   and  m a s s e s  

of  t h e   u n i t s   1  a n d   6.  The  e f f i c i e n c y   of  t he   d e v i c e   as  a  

w h o l e   i s   a c c o r d i n g l y   i n c r e a s e d .  

F i g u r e   3  shows  a  m o d i f i c a t i o n   of  t h e   r e c o i l   d a m p e r   s h o w n  

in  F i g u r e   2.  A  s t r i k i n g   p i n   12  e x t e n d s   t h r o u g h   an  o p e n i n g  

13  w h i c h   i s   made  c e n t r a l l y   in   t h e   end  of  t he   p e r c u s s i o n  

t o o l   1  w h i c h   i s   t u r n e d   t o w a r d s   t h e   i m p a c t   f a c e   3.  A  w e a k  

s p r i n g   14  p r e - s t r e s s e s   t h e   s t r i k i n g   p i n   12,  so  t h a t   t h i s  

p i n   p r o j e c t s   b e y o n d   t he   i m p a c t   f a c e   of  the   p e r c u s s i o n   t o o l  

1  w h i c h   i s   t u r n e d   t o w a r d s   t h e   i m p a c t   f a c e   3.  When  t h e  

p e r c u s s i o n   t o o l   1  a p p r o a c h e s   t h e   i m p a c t   f a c e   3  in  t h e  

w o r k i n g   d i r e c t i o n   t he   s t r i k i n g   p i n   12  i s   p r e s s e d   i n w a r d s ,  

t o w a r d s   t h e   mass   6.  A l l   t h e   s p r i n g s   have   been   d i m e n s i o n e d  

so  t h a t   t h e   mass   6  w i l l   e n g a g e   t h e   s t r i k i n g   p i n   12  a t   t h e  

same  t i m e   as  t h e   p e r c u s s i o n   t o o l   1  e n g a g e s   t h e   i m p a c t   f a c e  

3.  F u r t h e r m o r e ,   t h e   mass   6  i s   to   come  i n t o   c o n t a c t   w i t h  

t h e   s t r i k i n g   p i n   13  when  t h e   mass   6  has   go t   i t s   m a x i m u m  

k i n e t i c   e n e r g y .   When  t he   p e r c u s s i o n   t o o l   1  t u r n s   b a c k  

when  i m p a c t i n g   a g a i n s t   t h e   r e c o i l   r e c e i v i n g   f a c e   4  t h e  

i m p a c t   a g a i n s t   t h i s   f a c e   i s   damped   by  t h e   mass  6  h a v i n g  

an  o p p o s i t e   p h a s e   of  m o v e m e n t ,   i . e .   by  c o n t i n u i n g   to  m o v e  

in  t h e   r e c o i l   d i r e c t i o n   a t   t he   same  t i m e   as  t he   a d d i t i o n a l  

r e c o i l   s p r i n g   9  c o n t r i b u t e s   to  d a m p i n g   the   i m p a c t   in  t h e  

r e c o i l   d i r e c t i o n .  

The  p e r c u s s i o n   t o o l   1  and  t h e   mass   6  m a y . b e  m a d e   of  m e t a l ,  

p l a s t i c   or  o t h e r   m a t e r i a l s ,   w h i l e   t h e   s p r i n g s   7,  9,  10  m a y  
c o n s i s t   of  h e l i c a l   s p r i n g s   of  m e t a l ,   e l a s t i c   m a t e r i a l ,   g a s  

or  l i q u i d   c u s h i o n s ,   or  v a l v e - c o n t r o l l e d   c o m p r e s s e d   a i r .  

A c c o r d i n g   to  t he   i n v e n t i o n   t h e   p e r c u s s i o n   t o o l   1  may  b e  

d i v i d e d   i n t o   two  or  more  m a s s e s .   A l s o   t he   mass  6  may  b e  

d i v i d e d   i n t o   two  or  more  m a s s e s .  

The  e m b o d i m e n t s   of  t he   i n v e n t i o n   d e s c r i b e d   above   may  b e  

m o d i f i e d   and  v a r i e d   in  many  ways   w i t h i n   t he   f r a m e   of  t h e  

b a s i c   i d e a   of  t h e   i n v e n t i o n .  



1.  A  r e c o i l   d a m p e r   f o r   a  p e r c u s s i o n   t o o l   (1)  w h i c h  i s  

m o v a b l e   t o - a n d - f r o   b e t w e e n   an  i m p a c t   f a c e   (3)  and  a  r e c o i l  

r e c e i v i n g   f a c e   (4)  and  w h i c h   i s   d r i v e n   a g a i n s t   t h e   i m p a c t  

f a c e   so  as  t o  d e l i v e r   i t s  k i n e t i c  e n e r g y   by  i m p a c t   e f f e c t  

to  t h e   i m p a c t   f a c e ,   c h a r a c t e r i z e d  

by  a t   l e a s t   one  a d d i t i o n a l   m a s s   (6)  w h i c h   i s   m o v a b l e   i n  

r e l a t i o n   to  t h e   p e r c u s s i o n   t o o l  ( 1 )  a n d  w h i c h   i s  c o n n e c t e d  

to  t he   p e r c u s s i o n   t o o l   b y  a t   l e a s t   one  r e s i l i e n t   m e m b e r  

(7 ) ,   t h e  r e s i l i e n c y  o f   t h e   r e s i l i e n t   member   b e i n g   c h o s e n  

so  t h a t   t h e   k i n e t i c  e n e r g y   of  t h e   mass   (6)  c o o p e r a t e s   w i t h  

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

t o o l  a g a i n s t   t h e   i m p a c t   f a c e   (3)  w h i l e  t h e   k i n e t i c   e n e r g y  
of  t h e   mass   (6)  i s   d i r e c t e d   o p p o s i t e   to  t h a t   of   t h e  

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

a g a i n s t   t h e   r e c o i l   r e c e i v i n g   f a c e   ( 4 ) .  

2.  A  r e c o i l   d a m p e r   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   by  t h e   f a c t  

t h a t   t h e   mass   (6)  i s   c o n n e c t e d   w i t h  t h e   p e r c u s s i o n   t o o l  

(1)  by  means   of   two  s p r i n g   m e m b e r s ,  o n e   o n  e i t h e r   s i d e   o f  

t he   mass  ( 6 ) .  

3.  A  r e c o i l   d a m p e r   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   b y  

an  a d d i t i o n a l   s p r i n g   member   (9)  d i s p o s e d  b e t w e e n   t h e   r e c o i l  

r e c e i v i n g   f a c e   (4)  and  t h e   p e r c u s s i o n   t o o l   ( 1 ) .  

4.  A  r e c o i l   d a m p e r   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   b y  

a  s t r i k i n g   p i n   (12)  m o u n t e d   m o v a b l e  i n   t h e   p e r c u s s i o n   t o o l  

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

f a c e   (3)  so  a s ,   b e f o r e   t h e   p e r c u s s i o n   t o o l   s t r i k e s  t h e  

i m p a c t   f a c e ,   to   be  m o v e d ,   by  c o n t a c t   a g a i n s t   t h e   i m p a c t  

f a c e ,   t o w a r d s   t h e   mass   ( 6 ) ,   t h e   l e n g t h   of  t h e   s t r i k i n g   p i n  

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

t h e   p e r c u s s i o n   t o o l   (1)  a g a i n s t   t h e  i m p a c t   f a c e   ( 3 )  s t r i k e s  

t h e   mass  (6)  a t   t h e   s a m e  t i m e  a s   t h e   mass   has   i t s   m a x i m u m  

k i n e t i c   e n e r g y .  



5.  A  r e c o i l   d a m p e r   a c c o r d i n g   to  any  of  t he   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i z e d   by  t h e   f a c t  

t h a t   t h e   p e r c u s s i o n   t o o l   (1)  i s   a  c y l i n d r i c a l   p i s t o n  

h a v i n g   an  a x i a l   b o r i n g   (5)  i n t o   w h i c h   t h e   mass   (6)  i s  

i n t r o d u c e d .  

6.  A  r e c o i l   d a m p e r   a c c o r d i n g   to  any  of  t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i z e d   by  the   f a c t  

t h a t   t h e   r e s i l i e n t   member  (7)  and  s a i d   a d d i t i o n a l  

r e s i l i e n t   member   (9,  10)  i s   a  c o m p r e s s i o n   s p r i n g ,   a  

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

c o m p r e s s e d   a i r .  

7.  A  r e c o i l   d a m p e r   a c c o r d i n g   to  c l a i m   4,  c h a r a c t e r i z e d  

by  a  s p r i n g   (14)  f o r   p r e - t e n s i o n i n g   t h e   s t r i k i n g   p i n   ( 1 2 )  

a g a i n s t   t h e   i m p a c t   f a c e   ( 3 ) .  
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