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©  Vibration-proof  grip  device. 
  A vibration-proof  grip  device  is  disclosed,  which  includes 
a  first  mass  body  coupled  to  a  source  of  vibrations  such  as 
a  machine  drill,  a  leg  drill,  a  pitching  hammer,  etc.  via  a  first 
elastic  member  made  of  rubber  or  the  like.  A  cylindrical  grip 
member  is  mounted  on  the  first  mass  body  via  a  second 
elastic  member  made  of  rubber  or  the  like  A  second  mass 
body  is  mounted  on  the  grip  member,  and  an  impact  mass 
body  is  provided  in  the  grip  member  such  that  it  can  strike 
the  inner  walls  of  the  grip  member.  Vibrations  transmitted 
from  the  vibration  source  are  attenuated  by  the  first  elastic 
member,  but the  first  mass  body  still  is  vibrated  substantially 
at  the  same  phase  as  the  original  vibrations  of  the  vibration 
source  The  modulus  of  elasticity  of the  first  and  second  elas- 
tic  members  and/or  mass  of the  first  and  second  mass  bodies 
and  impact  mass  body  may  be  suitably  selected  such  that 
the.  grip  member,  to  which  vibrations  are  transmitted  from 
the  first  mass  body,  constitutes  a  node  of  vibrations,  i.e.,  it 
is  vibrated  at  the  opposite  phase  to  the  first  mass  body.  When 
the  vibration  frequency  of  the  vibration  source  varies,  the 
collision  of  the  impact  mass  body  has  an  effect  of  attenuating 
resultant  vibrations  of  the  grip  member. 



BACKGROUND  OF  THE  INVENTION 

F i e l d   of  t h e   I n v e n t i o n  

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

more  p a r t i c u l a r l y ,   to  a  v i b r a t i o n - p r o o f   g r i p   d e v i c e   w h i c h   can  b e  

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

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

and  d i s k   g r i n d e r s .  

D e s c r i p t i o n   of  t h e   P r i o r   A r t  

With  r e c e n t   i n c r e a s e d   use  of  h a n d - s u p p o r t e d   v i b r a t o r y   t o o l s  

such   as  m a c h i n e   d r i l l s ,   leg   d r i l l s ,   p i t c h i n g   hammers  and  d i s k  

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

o p e r a t e d   a r e   p o s i n g   l a b o r   s a n i t a t i o n   p r o b l e m s .   V a r i o u s  

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

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

v i b r a t i o n - p r o o f   r u b b e r   or  s p r i n g s   w h i c h   a re   p r o v i d e d   b e t w e e n  

the   t o o l   as  t he   s o u r c e   of  v i b r a t i o n s   and  g r i p .   The  aim  o f  

such   v i b r a t i o n - p r o o f   g r i p s   i s   to  p r o v i d e   a  v i b r a t i o n - p r o o f  

e f f e c t   of  t he   g r i p   by  m a k i n g   t h e   p r o p e r   v i b r a t i o n   f r e q u e n c y  

of  t he   g r i p   s y s t e m   to  be  l o w e r   t h a n   the   v i b r a t i o n   f r e q u e n c y   o f  

the   t o o l   body .   In  o r d e r   to  i m p r o v e   the   v i b r a t i o n - p r o o f  

p e r f o r m a n c e   of  t h i s   s y s t e m   by  i n c r e a s i n g   the   v i b r a t i o n - p r o o f  

e f f e c t ,   h o w e v e r ,   i t   is   n e c e s s a r y   to  i n c r e a s e   the   w e i g h t   o f  

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

of  s m a l l e r   m o d u l i   of  e l a s t i c i t y .   T h e r e f o r e ,   i t   has  b e e n  

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



o p e r a b i l i t y   ( i . e . ,   m e c h a n i c a l   s t r e n g t h )   d e s i r e d   f o r   t h e   g r i p  

of  t h i s   k i n d   a t   t h e   same  t i m e .  

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   has  been   i n t e n d e d   to  e f f e c t i v e l y  

s o l v e   the   p r i o r   a r t   p r o b l e m s   n o t e d   above   and  i t s   o b j e c t   is  t o  

p r o v i d e   a  v i b r a t i o n - p r o o f   g r i p   d e v i c e   to  be  u s e d   as  a  g r i p   f o r  

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

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

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

s u p p o r t   and  r e d u c t i o n   of  s i z e   and  w e i g h t   to  be  r e a l i z e d .  

The  i n v e n t i o n   is  p r e d i c a t e d   on  a  f a c t   t h a t   one  or  m o r e  

nodes   of  v i b r a t i o n s   o c c u r   in  a  v i b r a t i o n   s y s t e m ,   h a v i n g   a  

m u l t i p l e   f r e e d o m ,   in  wh ich   a  p l u r a l i t y   of  mass  b o d i e s   a r e  

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

member s ,   when  t h e   s y s t e m   is  v i b r a t e d .   A c c o r d i n g   t o   t h e  

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

at   which   a  node   of   v i b r a t i o n s   o c c u r s .   In  a d d i t i o n ,   an  i m p a c t  

mass  body  is  p r o v i d e d   in  the   g r i p   member  such  t h a t   i t   can  s t r i k e  

the   g r i p   member  t h a t   would  a r i s e   due  to  v a r i a t i o n s   of  t h e  

v i b r a t i o n   f r e q u e n c y   of  t he   v i b r a t i o n   s o u r c e .  

More  s p e c i f i c a l l y ,   a c c o r d i n g   to  the.   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  v i b r a t i o n - p r o o f   g r i p   d e v i c e ,   which   c o m p r i s e s   a  f i r s t  

mass  body  m o u n t e d   on  a  s o u r c e   of  v i b r a t i o n s   v i a   a  f i r s t   e l a s t i c  

member  made  of  r u b b e r   or  the   l i k e ,   a  g r i p   member  m o u n t e d   on  t h e  

f i r s t   mass  body   v i a   a  s e c o n d   e l a s t i c   member  made  of   r u b b e r   o r  

the   l i k e ,  2   s e c o n d   mass  body  m o u n t e d   on  the   g r i p   m e m b e r ,   a n d  

an  i m p a c t   mass  b o d y   p r o v i d e d   in  t he   g r i p   member  s u c h   t h a t   i t  



can  s t r i k e   t he   i n n e r - w a l l s   of  the   g r i p   m e m b e r .  

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

v i b r a t i o n - p r o o f   g r i p   d e v i c e ,   wh ich   c o m p r i s e s   a  p a i r   of  m a s s  

b o d i e s   m o u n t e d   on  a  s o u r c e   of  v i b r a t i o n s   v i a   r e s p e c t i v e   f i r s t  

e l a s t i c   members   made  of  r u b b e r   or  t he   l i k e ,   a  p a i r   of  r o d s  

e x t e n d i n g   f rom  t he   r e s p e c t i v e   mass  b o d i e s   t o w a r d   e a c h   o t h e r ,  

s e c o n d   e l a s t i c   m e m b e r s .  m a d e   of  r u b b e r   or  t h e   l i k e   and  e a c h  

m o u n t e d   on  t he   o u t e r   p e r i p h e r y   of  e ach   r o d ,   a  c y l i n d r i c a l   g r i p  

member   c o n n e c t i n g   t he   two  s e c o n d   e l a s t i c   m e m b e r s ,   and  an  i m p a c t  

p a s s   b o d y   p r o v i d e d   in  t h e   g r i p   member  b e t w e e n   t h e   two  r o d s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  is  a  f r o n t   v i e w   s h o w i n g   a  f i r s t   e m b o d i m e n t   of  t h e  

v i b r a t i o n - p r o o f   g r i p   d e v i c e   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 .   2  is  a  l o n g i t u d i n a l   s e c t i o n a l   v i e w   s h o w i n g   a  m o u n t i n g  

p o r t i o n   of  t he   e m b o d i m e n t   of  F i g .   1  w h i c h   is   c o u p l e d   to   a  s o u r c e  

of  v i b r a t i o n s ;  

F i g .   3  is   a  l o n g i t u d i n a l   s e c t i o n a l   v i e w ,   to   an  e n l a r g e d  

s c a l e ,   s h o w i n g   a  g r i p   p o r t i o n   of  t he   d e v i c e   shown  in  F i g .   1 ;  

F i g .   4  is   a  g r a p h   s h o w i n g   v i b r a t o r y   a c c e l e r a t i o n  

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

F i g .   5  is  a  g r a p h   s h o w i n g   v i b r a t o r y   a c c e l e r a t i o n  

t r a n s m i t t e d   to  an  end  of  g r i p   member  of  t h e   e m b o d i m e n t   of  t h e  

d e v i c e   shown  in  F i g .   1  m o u n t e d   on  t he   same  m a c h i n e   d r i l l ;  

F i g .   6  is   a  f r o n t   v i e w ,   p a r t l y   in  s e c t i o n ,   s h o w i n g   a  

s e c o n d   e m b o d i m e n t   of  t h e   i n v e n t i o n ;  

F i g .   7  is  a  g r a p h   s h o w i n g   v i b r a t o r y   a c c e l e r a t i o n  

t r a n s m i t t e d   to  a  p r i o r   a r t   l eg   d r i l l   g r i p ;  



F i g .   8  i s   a  g r a p h   s h o w i n g   v i b r a t o r y   a c c e l e r a t i o n  

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

in  F i g .   6  m o u n t e d   on  t h e   same  l eg   d r i l l ;  

F i g .   9  i s   a  f r o n t   v i e w ,   p a r t l y   in  s e c t i o n ,   s h o w i n g   a  

t h i r d   e m b o d i m e n t   of  t h e   i n v e n t i o n ;  

F i g .   10  is   a  g r a p h   s h o w i n g   v i b r a t o r y   a c c e l e r a t i o n  

t r a n s m i t t e d   to   a  p r i o r   a r t   p i t c h i n g   hammer  g r i p ;  

F i g .   11  is  a  g r a p h   s h o w i n g   v i b r a t o r y   a c c e l e r a t i o n  

t r a n s m i t t e d   to   an  end  of  g r i p   member  of  t h e   e m b o d i m e n t   s h o w n  

in  F ig .   9  m o u n t e d   on  t h e   same  p i t c h i n g   h a m m e r ;  

F i g .   12  is  a  l o n g i t u d i n a l   s e c t i o n a l   v i e w   s h o w i n g   a  

d i f f e r e n t   e x a m p l e   of  an  i m p a c t   mass  body  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 .   13  i s   a  f r o n t   v i e w ,   p a r t l y   in  s e c t i o n ,   s h o w i n g   a  

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

tc  the  i n v e n t i o n ;  

F i g .   14  is   a  g r a p h   s h o w i n g   v i b r a t o r y   a c c e l e r a t i o n  

t r a n s m i t t e d   to   a  p r i o r   a r t   p i t c h i n g   hammer  g r i p ;  

F i g .   15  is   a  g r a p h   s h o w i n g   v i b r a t o r y   a c c e l e r a t i o n  

t r a n s m i t t e d   to   a  g r i p   member  of  the   e m b o d i m e n t   shown  in  F i g .   13 

mcunmed  on  t h e   same  p i t c h i n g   h a m m e r ;  

a n d  

F i g .   16  is   a  f r o n t   v i e w ,   p a r t l y   in  s e c t i o n ,   s h o w i n g   a  

f u r t h e r   e x a m p l e   of  t he   i m p a c t   mass  body  a c c o r d i n g   to   t h e  

i n v e n t i o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

Now,  p r e f e r r e d   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   b e  



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 .  

R e f e r r i n g   to  F i g .   1,  t h e r e   is  shown  a  f i r s t   e m b o d i m e n t   o f  

t h e   i n v e n t i o n .   R e f e r e n c e   n u m e r a l   1  d e s i g n a t e s   a  t u b u l a r   b o d y  

w h i c h   i s   m o u n t e d   on  a  s o u r c e   of  v i b r a t i o n s   s u c h   as  a  m a c h i n e  

d r i l l .   F i l l i n g   t he   t u b u l a r   body  1  is  a  f i r s t   e l a s t i c   member  2 ,  

as  shown  in  F i g .   2,  w h i c h   is  a  c y l i n d r i c a l   member   made  of  r u b b e r  

and  i s   s e c u r e d   by  b a k i n g   to  t he   t u b u l a r   body   1.  P a i r   n u t s   3 

a r e   c o a x i a l l y   i n s e r t e d   in  and  s e c u r e d   to  o p p o s i t e   end  p o r t i o n s  

of  t h e   f i r s t   e l a s t i c   member  2.  Each  nu t   3  has   a  b o t t o m ,   and  i t s  

i n n e r   p e r i p h e r y   is  f o r m e d   w i t h   a  f e m a l e   t h r e a d .   S c r e w e d   in  e a c h  

of  t h e   n u t s   3  is  a  s tem  p o r t i o n   4a  of  a  f i r s t   mass  body  4  h a v i n g  

a  r o d - l i k e   s h a p e ,   as  shown  in  F ig .   3.  A  p o r t i o n   4a  of  t he   f i r s t  

mass  b o d y   4  o t h e r   t h a n   i t s   s t em  p o r t i o n   4a  i s   b u r i e d   in  a  s e c o n d  

e l a s t i c   member  6  made  of  r u b b e r ,   wh ich   f i l l s   a  s t em  p o r t i o n   of  a  

c y l i n d r i c a l   g r i p   member  5.  The  p o r t i o n   4b  of  t h e   f i r s t   mass  b o d y  

4  has   f l a n g e s   4c  w h i c h   s e r v e   to  p r e v e n t   d e t a c h m e n t   of  t h e  

p o r t i o n   4b  f rom  the   s e c o n d   e l a s t i c   member  6 .  

The  g r i p   member  5  has  a  c e n t r a l   p a r t i t i o n   w a l l   5a  and  h a s  

an  o p e n   end  o p p o s i t e   t he   s e c o n d   e l a s t i c   member   6.  A  s e c o n d   m a s s  

body   7  i s   m o u n t e d   in  t he   open  end  of  t he   g r i p   member  5  to  c l o s e  

t h e   o p e n i n g .  

The  g r i p   member  5  has  an  i n n e r   s p a c e   8  w h i c h   is  d e f i n e d  

b e t w e e n   t h e   p a r t i t i o n   w a l l   5a  and  s e c o n d   mass   body  7,  and  a  

s u b s t a n t i a l l y   c y l i n d r i c a l   i m p a c t   mass  body  9  is   p r o v i d e d   in  t h e  

s p a c e   8.  The  r a d i a l   d i m e n s i o n   of  the   i m p a c t   mass  body  9  i s  

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

member   5,  and  a l s o   i t s   a x i a l   d i m e n s i o n   is   s l i g h t l y   s m a l l e r   t h a n  



t he   a x i a l   d i m e n s i o n   of  t h e   s p a c e   8  b e t w e e n   t h e   s e c o n d   mass  body  7 

and  t h e   p a r t i t i o n   w a l l   5a.  The  i m p a c t   mass   b o d y   9  is   c a p a b l e   o f  

b e i n g   v i b r a t e d   in  t he   s p a c e   8  and  s t r i k i n g   t h e   i n n e r   w a l l   of  t h e  

g r i p   member   5  and  s e c o n d   mass  body  7 .  

The  o p e r a t i o n   of  t h i s   e m b o d i m e n t   w i l l   now  be  d e s c r i b e d .  

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

v i b r a t i o n s   s u c h   as  m a c h i n e   d r i l l   to  t h e   t u b u l a r   b o d y   1.  T h e  

v i b r a t i o n s   t r a n s m i t t e d   to  t he   t u b u l a r   b o d y   1  i s   a t t e n u a t e d   by  t h e  

f i r s t   e l a s t i c   member  2  to  a  c e r t a i n   e x t e n t   b e f o r e   b e i n g  

t r a n s m i t t e d   to  the   o p p o s i t e   s i d e   f i r s t   mass   b o d i e s   4.  The  f i r s t  

mass  b o d i e s   4  a r e   v i b r a t e d   s u b s t a n t i a l l y   a t   t h e   same  p h a s e   as  t h e  

o r i g i n a l   v i b r a t i o n s .   The  v i b r a t i o n s   of  e a c h   f i r s t   mass  body  4 

a r e   t r a n s m i t t e d   t h r o u g h   the   s e c o n d   e l a s t i c   member   6  to  t he   g r i p  

member   5.  I t   s h o u l d   be  n o t e d   t h a t   in  t h i s   e m b o d i m e n t   t h e   s e c o n d  

e l a s t i c   member   6  i n t e r v e n e s   b e t w e e n   t h e   f i r s t   mass   body  4  a n d  

s t e m   p o r t i o n   of  the   g r i p   member  5  and  t h e   s e c o n d   mass   body  7  a n d  

i m p a c t   mass   body  9  a r e   p r o v i d e d   on  t h e   o t h e r   s i d e   of  t h e   g r i p  

member   5  t h a n   t h e   s tem  s i d e   and  s e r v e   to  s u p p r e s s   v i b r a t i o n s   o r  

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

e l a s t i c   member   6,  t he   mass  of  t h e   s e c o n d   mass   body   7  and  i m p a c t  

mass  body   9  a n d / o r   t he   l e n g t h   of  t he   g r i p   member   5  may  b e  

s u i t a b l y   s e l e c t e d   such   t h a t   t he   o t h e r   s i d e   of  t h e   g r i p   member  5 

t h a n   t h e   s t em   s i d e ,   t he   v i b r a t i o n s   of  w h i c h   l a g s   b e h i n d   t h e  

v i b r a t i o n s   of  t h e   f i r s t   mass  body  4,  w i l l   v i b r a t e   a t   t h e   o p p o s i t e  

p h a s e   to   and  a t   t he   same  f r e q u e n c y   as  t h e   f i r s t   mass   body  4 .  

In  t h i s   c a s e ,   t he   f i r s t   mass  body  4  w h i c h   i s   v i b r a t e d   w i t h   t h e  

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



end  p o r t i o n   of  the   g r i p   member  5  o t h e r   t h a n   t h e   s tem  t h e r e o f  

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

t h e   s o u r c e   of  v i b r a t i o n s   t h u s   can  be  e x t r e m e l y   a t t e n u a t e d .  

A c t u a l l y ,   t h e   end  p o r t i o n   of  the   g r i p   member  5  i s   n o t  

s u b s t a n t i a l l y   v i b r a t e d .  

A  v i b r a t i o n   mode,  in  wh ich   t h e   f i r s t   mass   body  4 

c o n s t i t u t e s   a  l oop   of  v i b r a t i o n s   and  t he   end  p o r t i o n   of  t h e  

g r i p   member   5  c o n s t i t u t e s   a  node  of  v i b r a t i o n s ,   is  a c t u a l l y  

o b t a i n e d   in   a  c o m p a r a t i v e l y   n a r r o w   f r e q u e n c y   r a n g e .   Wi th   a n  

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

v i b r a t i o n   f r e q u e n c y   to  some  e x t e n t s   is  i n e v i t a b l e   due  to   s u c h  

c a s e   as  l o a d   v a r i a t i o n s .   For  t h i s   r e a s o n ,   i t   is   s o m e t i m e s   a  c a s e  

t h a t   t h e   v i b r a t i o n   mode  n o t e d   above   f a i l s   to   be  r e a l i z e d   so  t h a t  

t he   end  p o r t i o n   of  t he   g r i p   member  5  i s   v i b r a t e d .   A c c o r d i n g   t o  

t he   i n v e n t i o n ,   t he   i m p a c t   mass  body  9  p r o v i d e d   in  t he   g r i p   m e m b e r  

5  can  p r o v i d e   a  v i b r a t i o n - p r o o f   e f f e c t   f o r   a  c o n s i d e r a b l y   w i d e  

v i b r a t i o n   f r e q u e n c y   r a n g e .  

More  s p e c i f i c a l l y ,   in  c a se   when  the   end  p o r t i o n   of  t h e   g r i p  

member  5  i s   v i b r a t e d   due  to  v a r i a t i o n s   of  t h e   f r e q u e n c y   of  t h e  

o r i g i n a l   v i b r a t i o n s   of  t he   v i b r a t i o n   s o u r c e ,   t h e   i m p a c t   mass  b o d y  

9  in  t he   s p a c e   8  is  v i b r a t e d   at  a  d i f f e r e n t   p h a s e   f rom  t h e  

v i b r a t i o n   p h a s e   of  the   g r i p   member  5,  so  t h a t   i t   s t r i k e s   t h e  

w a l l s   of  t h e   g r i p   member  5  i n c l u d i n g   the   p a r t i o n   w a l l   5a  and  a l s o  

the   s e c o n d   mass  body  7.  Such  c o l l i s i o n   of  t h e   i m p a c t   mass  body  9 

have   an  e f f e c t   of  s u p p r e s s i n g   or  a t t e n u a t i n g   t h e   v i b r a t i o n s   of  t h e  

end  p o r t i o n   of  t he   g r i p   member  5.  T h u s ,   t h e   v i b r a t i o n s   of  t h e  

end  p o r t i o n   of  t he   g r i p   member  5  can  be  e f f e c t i v e l y   p r e v e n t e d  



o v e r   a  c o m p a r a t i v e l y   wide  v i b r a t i o n   f r e q u e n c y   r a n g e   of  t h e  

v i b r a t i o n   s o u r c e .   In  t h i s   c a s e ,   t h e   gap  or  c l e a r a n c e   b e t w e e n  

the   o u t e r   p e r i p h e r y   of  t he   i m p a c t   mass  body  9  and  i n n e r   p e r i p h e r y  

of  the   g r i p   member   5  s h o u l d   be  a p p r o p r i a t e l y   s e t ,   p r e f e r a b l y   t o  

a b o u t   0 .5   mm.  I f   t h e   c l e a r a n c e   is  t o o   s m a l l ,   t h e   i m p a c t   m a s s  

body  9  and  g r i p   member  9  wou ld   be  v i b r a t e d   in  u n i s o n   w i t h   e a c h  

o t h e r ,   so  t h a t   a  v i b r a t i o n   a t t e n u a t i o n   e f f e c t   due  to   t h e  

c o l l i s i o n   of  t h e   i m p a c t   mass  body  9  can  no t   be  o b t a i n e d .   On  t h e  

o t h e r   h a n d ,   i f   t h e   c l e a r a n c e   is  t oo   l a r g e ,   t he   f r e q u e n c y   o f  

c o l l i s i o n   of  t h e   i m p a c t   mass  body  9  w o u l d   be  too   low  to  s u p p r e s s  

t h e   v i b r a t i o n s   of  the   g r i p   member  5 .  

F i g .   4  shows   r e s u l t s   of  m e a s u r e m e n t   of  v i b r a t o r y  

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

w h i l e   F i g .   5  s h o w s   r e s u l t s   of  m e a s u r e m e n t   of  v i b r a t o r y  

a c c e l e r a t i o n   t r a n s m i t t e d   to  t he   end  p o r t i o n   of  t h e   g r i p   5  of  t h i s  

e m b o d i m e n t   of  t h e   v i b r a t i o n - p r o o f   g r i p   d e v i c e   when  t h e   d e v i c e   i s  

m o u n t e d   on  t h e   same  m a c h i n e   d r i l l .   In  F i g s .   4  and  5,  t h e  

o r d i n a t e   is  t a k e n   f o r   g r a v i t a t i o n a l   a c c e l e r a t i o n ,   and  t h e  

a b s c i s s a   is   t a k e n   f o r   t i m e .   Wi th   t h e   v i b r a t i o n - p r o o f   g r i p  

d e v i c e   a c c o r d i n g   to  the   i n v e n t i o n   u n d e s i r e d   s t r o n g   v i b r a t i o n s  

t r a n s m i t t e d   to  t h e   g r i p   can  be  g r e a t l y   a t t e n u a t e d   to   v e r y   w e a k  

v i b r a t i o n s .   T h i s   v i b r a t i o n - p r o o f   e f f e c t   is  r e c o g n i z e d   w i t h  

r e s p e c t   to  v i b r a t i o n   c o m p o n e n t s   of  t h e   g r i p   member  5  b o t h   in  t h e  

r a d i a l   and  a x i a l   d i r e c t i o n s .  

F i g .   6  s h o w s   a  s e c o n d   e m b o d i m e n t   of  t he   v i b r a t i o n - p r o o f  

d e v i c e   a c c o r d i n g   to  t he   i n v e n t i o n .  

R e f e r r i n g   to   the   f i g u r e ,   r e f e r e n c e   n u m e r a l   10  d e s i g n a t e s  



a  p l a t e - l i k e   member   w h i c h   is  m o u n t e d   by  b o l t s   on  a  v i b r a t i o n  

s o u r c e   s u c h   as  a  l eg   d r i l l .   P a i r   t u b u l a r   b o d i e s   11  a r e   m o u n t e d  

on  t h e   o p p o s i t e   b e n t   ends   of  t he   p l a t e - l i k e   member  10.  A  c y l i n d r - .  

i c a l   g r i p   member  13  c e n t r a l   p o r t i o n   of  wh ich   i s   s o m e w h a t   e x p a n d e d  

is   p r o v i d e d   b e t w e e n   t h e   p a i r   t u b u l a r   b o d i e s   11  in   a  c o a x i a l  

r e l a t i o n   t h e r e t o .   The  t u b u l a r   b o d i e s   11  a r e   e a c h   f i l l e d   w i t h   a  

f i r s t   e l a s t i c   member  12  made  of  r u b b e r .   O p p o s i t e   end  p o r t i o n s   o f  

t he   g r i p   member  13  a r e   f i l l e d   w i t h   s e c o n d   e l a s t i c   members   14  m a d e  

of  r u b b e r .   The  g r i p   member  13  is  s u p p o r t e d   by  f i r s t   mass  b o d i e s  

15,  e a c h   of  w h i c h   b r i d g e s   t he   a s s o c i a t e d   f i r s t   and  s e c o n d   e l a s t i c  

members   12  and  14.  An  i n n e r   end  p o r t i o n   of  e a c h   f i r s t   mass  b o d y  

15  is  b u r i e d   in  and  s e c u r e d   to  t he   a s s o c i a t e d   s e c o n d   e l a s t i c  

member  14.  An  o u t e r   end  p o r t i o n   of  each   f i r s t   mass   body  15 

p e n e t r a t e s   t h e   f i r s t   e l a s t i c   member  12,  and  a  l o c k   n u t   16  i s  

f i t t e d   on  i t s   o u t e r   end  p r o j e c t i n g   f rom  the   a s s o c i a t e d   f i r s t  

e l a s t i c   member  12.  A  s l e e v e   19  is   p r o v i d e d   in  t h e   s e e - t h r o u g h  

h o l e   of  t h e   f i r s t   e l a s t i c   member  12  wh ich   is  p e n e t r a t e d   by  t h e  

f i r s t   mass  body  15.  The  g r i p   member  13  has  a  p a i r   o f  

p a r t i t i o n   w a l l s   13a  d e f i n i n g   a  c e n t r a l   i n n e r   s p a c e .   An  i m p a c t  

mass  body  18  is  p r o v i d e d   in  t he   c e n t r a l   i n n e r   s p a c e .   The  r a d i a l  

d i m e n s i o n   of  t h e   i m p a c t   mass  body  18  is  s l i g h t l y   s m a l l e r   t h a n   t h e  

i n n e r   p e r i p h e r y   d i a m e t e r   of  t he   w a l l   of  t he   g r i p   member   13 

d e f i n i n g   the   c e n t r a l   i n n e r   s p a c e   so  t h a t   t he   i m p a c t   mass  body  18 

can  s t r i k e   t h e   i n n e r   w a l l   of  t he   g r i p   member  1 3 .  

V i b r a t i o n s   of  a  v i b r a t i o n   s o u r c e   a re   t r a n s m i t t e d   t h r o u g h  

t h e   p l a t e - l i k e   member  10  and  e a c h   t u b u l a r   body  11  to   e a c h   f i r s t  

e l a s t i c   member  12  to  be  a t t e n u a t e d   t h e r e i n   b e f o r e   b e i n g  



t r a n s m i t t e d   to   e a c h   f i r s t   mass  body  15.  The  f i r s t   mass  b o d y  

15  u n d e r g o e s   v i b r a t i o n s   s u b s t a n t i a l y   a t   t h e   same  p h a s e   and  a t  

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

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

b o d i e s   15  a r e   v i b r a t e d   c o m p a r a t i v e l y   s t r o n g l y ,   b u t   by  v i r t u e   o f  

t he   p r e s e n c e   of  t h e   s e c o n d   e l a s t i c   member  14  and   i m p a c t   mass  b o d y . '  

18,  a  c e n t r a l   p o r t i o n   of  t he   g r i p   member  13  i s   v i b r a t e d   a t   t h e  

o p p o s i t e   p h a s e   to   t h e   v i b r a t i o n s   of  t he   f i r s t   mass   b o d i e s   1 5 ,  

t h a t   i s ,   i t   c o n s t i t u e s   a  node   of  v i b r a t i o n s .   In  o t h e r   w o r d s ,  

the   c e n t r a l   p o r t i o n   of  t h e   g r i p   member  13  i s   n o t   s u b s t a n t i a l l y  

v i b r a t e d ,   and  a  s u f f i c i e n t   v i b r a t i o n - p r o o f   e f f e c t   can  b e  

o b t a i n e d .   The  s e c o n d   mass  b o d i e s   17  in  t h i s   e m b o d i m e n t   a re   t h o u g h t  

to  s e r v e   as  i n e r t i a l   mass  to  s u p p r e s s   v i b r a t i o n s   t r a n s m i t t e d   f r o m  

t h e   end  p o r t i o n   of  t h e   f i r s t   mass  b o d i e s   15  t h r o u g h   t h e   s e c o n d  

e l a s t i c   m e m b e r s   14  to   t h e   ends   of  t h e   g r i p   member   13.  T h e  

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

body  18  i s   t h e   same  as  in  t h e   p r e c e d i n g   f i r s t   e m b o d i m e n t .  

F i g .   7  shows   r e s u l t s   of  m e a s u r e m e n t   of  v i b r a t o r y  

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

d r i l l ,   w h i l e   F i g .   8  shows  r e s u l t s   of  m e a s u r e m e n t   of  v i b r a t o r y  

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

member  13  of   t h i s   e m b o d i m e n t   of  t he   v i b r a t i o n - p r o o f   g r i p   d e v i c e  

w h i c h   i s   m o u n t e d   on  t h e   same  l eg   d r i l l .   A g a i n   w i t h   t h i s  

e m b o d i m e n t   v e r y   s a t i s f a c t o r y   v i b r a t i o n - p r o o f   e f f e c t s  

a re   r e c o g n i z e d .  

F i g .   9  shows   a  t h i r d   e m b o d i m e n t   of  t h e   v i b r a t i o n - p r o o f  

g r i p   d e v i c e   a c c o r d i n g   to  t h e   i n v e n t i o n .   R e f e r r i n g   to  t h e  



f i g u r e ,   r e f e r e n c e   n u m e r a l   20  d e s i g n a t e s   a  c y l i n d r i c a l   member  w i t h  

a  b o t t o m ,   w h i c h   is   m o u n t e d   on  a  v i b r a t i o n   s o u r c e   such   as  a  

p i t c h i n g   hammer .   The  c y l i n d r i c a l   member  20  a l s o   s e r v e s   as  a  

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

a i r   to  t h e   v i b r a t o r y   t o o l   b o d y .   C o m p r e s s e d   a i r   is  s u p p l i e d   t o  

t h e   c y l i n d r i c a l   member  20  t h r o u g h   a  t u b e   21  m o u n t e d   on  a  s i d e   w a l l '  

of  t h e   member  20.  The  t u b e   21  is   c u r v e d   and  s e r v e s   as  a  g r i p  

s u p p o r t .   A  c y l i n d r i c a l   g r i p   member  23  is   m o u n t e d   on  an  e n d  

p o r t i o n   of  t h e   t u b e   21  v i a   an  e l a s t i c   member  22  made  of  r u b b e r .  

An  i m p a c t   mass  body  24  is  p r o v i d e d   in  an  end  p o r t i o n   of  t he   g r i p  

member  23  such   t h a t   i t   can  s t r i k e   t he   g r i p   member  23.  The  g r i p  

member   23  is  p r o v i d e d   a t   t h e   end  w i t h   a  c o n n e c t o r   25,  to  w h i c h  

an  a i r   s u p p l y   h o s e   can  be  c o n n e c t e d .   An  o n - o f f   v a l v e   26  i s  

p r o v i d e d   on  a  p o r t i o n   of  t h e   t u b e   21  e x t e n d i n g   b e t w e e n   t h e  

c y l i n d r i c a l   member  20  and  g r i p   member  23,  and  i t   can  open  a n d  

c l o s e   a  c o m p r e s s e d   a i a r   p a s s a g e .   The  o n - o f f   v a l v e   26  i n c l u d e s   a  

v a l v e   member  27  h a v i n g   a  s e e - t h r o u g h   h o l e ,   a  s p r i n g   29  u r g i n g  

t h e   v a l v e   member  27  a g a i n s t   a  v a l v e   c a s i n g   28  and  a  l e v e r   30  f o r  

o p e r a t i n g   t he   v a l v e   member  27.  The  i m p a c t   m a s s  b o d y   24  has   a  

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

e m b o d i m e n t ,   t he   c u r v e d   t u b e   21  has   f l e x i b i l i t y   so  t h a t   i t   c a n  

s e r v e   t he   r o l e s   of  b o t h   t h e   f i r s t   mass  body   and  t he   f i r s t  

e l a s t i c   member .   V i b r a t i o n s   of  t he   s o u r c e   of  v i b r a t i o n s   a r e  

t r a n s m i t t e d   t h r o u g h   t h e   c y l i n d r i c a l   member  20  to  t he   t u b e   2 1 .  

Owing  to  t h e   p r e s e n c e   of  t h e   e l a s t i c   member  22  and  i m p a c t   m a s s  

body   24,  h o w e v e r ,   a  node  of  v i b r a t i o n s   is   f o r m e d   a t   t he   e n d  

p o r t i o n   of  t he   g r i p   member  23  to  p r o v i d e   f o r   t he   v i b r a t i o n - p r o o f  



e f f e c t .   The  c o l l i s i o n   of  t h e   i m p a c t   mass  body   24  a l s o   p r o v i d e s  

a  v i b r a t i o n   s u p p r e s s i o n   e f f e c t .  

F i g .   1 0  s h o w s   r e s u l t s   of  m e a s u r e m e n t   of  v i b r a t o r y  

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

h a m m e r ,   w h i l e   F i g .   11  shows  r e s u l t s   of  m e a s u r e m e n t   of  v i b r a t o r y  

a c c e l e r a t i o n   t r a n s m i t t e d   to   t h e   end  of  t h e   g r i p   member  23  of  t h i s  

e m b o d i m e n t   of   t he   v i b r a t i o n - p r o o f   g r i p   d e v i c e   w h i c h   is   m o u n t e d  

on  t h e   same  p i t c h i n g   h a m m e r .   A g a i n   w i t h   t h i s   e m b o d i m e n t ,   e x c e l l e n t  

v i b r a t i o n - p r o o f   e f f e c t s   c o u l d   be  r e c o g n i z e d .  

In  t h e   above   e m b o d i m e n t s   t h e   i m p a c t   mass  b o d i e s   9,  18  a n d  

24  h a v e   e a c h   been   a  o n e - p i e c e   b o d y ,   bu t   i t   is   p o s s i b l e   to  r e p l a c e  

t h e   o n e - p i e c e   body  w i t h   a  p l u r a l i t y   of  w a s h e r s   or  s t e e l   b a l l s .  

F i g .   12  shows  a  m o d i f i c a t i o n   of  t h e   f i r s t   e m b o d i m e n t ,  

w h i c h   e m p l o y s   a  p l u r a l i t y   of  w a s h e r s   31  in  l i e u   of  t h e   i m p a c t  

mass  body   9.  In  t h i s   c a s e ,   t h e   i n d i v i d u a l   w a s h e r s   31  w i l l  

r a n d a m l y   c o l l i d e   w i t h   one  a n o t h e r ,   so  t h a t   i t   i s   p o s s i b l e   t o  

i m p r o v e   t he   v i b r a t i o n - p r o o f   e f f e c t .  

F i g .   13  shows  a  f u r t h e r   e m b o d i m e n t   of  t h e   v i b r a t i o n - p r o o f  

g r i p   d e v i c e   a c c o r d i n g   to  t h e   i n v e n t i o n .   R e f e r r i n g   to  t he   f i g u r e ,  

r e f e r e n c e   n u m e r a l   41  d e s i g n a t e s   a  v i b r a t i o n   s o u r c e   w h i c h   p r o d u c e s  

u n d e s i r e d   v i b r a t i o n s ,   e  . g . ,   a  p i t c h i n g   hammer ,   a  d i s k   g r i n d e r ,  

a  hammer  d r i l l   and  o t h e r   v i b r a t o r y   t o o l s .  

A  p l a t e - l i k e   s u p p o r t   42,   on  w h i c h   t he   e m b o d i m e n t   of  t h e  

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

t h e   v i b r a t i o n   s o u r c e   41.  The  p l a t e - l i k e   s u p p o r t   42  has   a  p a i r   o f  

c y l i n d r i c a l   c a s i n g s   43  w h i c h   a r e   p r o v i d e d   s y m m e t r i c a l l y   a t   i t s  

o p p o s i t e   e n d s .   S h a f t s   44  c o a x i a l l y   p e n e t r a t e   t h e   r e s p e c t i v e  



c a s i n g   43.  A  p o r t i o n   of  e a c h   s h a f t   4 4  t h a t   e x t e n d s   in   t h e  

a s s o c i a t e d   c a s i n g   43  has  a  f l a n g e   44a.   Two  f i r s t   e l a s t i c   m e m b e r s  

45  made  of  r u b b e r   f i l l   t h e   s p a c e   b e t w e e n   t he   o u t e r   p e r i p h e r y   o f  

t he   s h a f t   44  and  i n n e r   p e r i p h e r y   of  t he   c a s i n g   43  s u c h   t h a t   t he   ; 

f l a n g e   44a  i s   f o u n d   b e t w e e n   and  s u p p o r t e d   by  t h e s e   e l a s t i c  

members   45.  The  f i r s t   e l a s t i c   members   45  p e r m i t   v i b r a t i o n s   o f  

t h e   s h a f t   44  in   t h e   a x i a l   d i r e c t i o n   of  the   c a s i n g   43.   R i n g s   46  

a r e   p r o v i d e d   to  p r e v e n t   wear   of  t he   s h a f t   44  and  s h a f t   h o l e s   o f  

t he   c a s i n g   43  due  to  c o n t a c t   of  the   two  when  t h e   s h a f t   44  i s  

v i b r a t e d .  

A  p a i r   of  arms  47  a r e   m o u n t e d   on  o p p e r   end  p o r t i o n s   of  t h e  

r e s p e c t i v e   s h a f t s   44.  The  arms  47  a re   s y m m e t r i c a l l y   o u t w a r d l y  

c u r v e d   so  t h a t   t h e y   r e s p e c t i v e l y   have   s u b s t a n t i a l l y   s e m i - c i r c u l a r  

a r c u l a r   s h a p e .   They  have   r e s p e c t i v e   f l a n g e s   47a  p r o v i d e d   a t   t h e  

end  and  f a c i n g   e a c h   o t h e r .   Each  of  t he   arms  47  has   a  c y l i n d r i c a l  

s t em  p o r t i o n   47b ,   w h i c h   is   f i t t e d   on  a  r e d u c e d - d i a m e t e r   u p p e r  

end  p o r t i o n   44b  of  t h e   s h a f t   44  and  s e c u r e d   by  a  b o l t   48  to  t h e  

s h a f t   44.  P a i r   r o d s   49  e x t e n d   f rom  the   f l a n g e s   47a  a t   t he   end  o f  

t he   p a i r   arms  47  t o w a r d   each   o t h e r .   These   r ods   49  a r e   c o a x i a l l y  

a l i g n e d   to  e a c h   o t h e r .   S e c o n d   e l a s t i c   members   50  made  of  r u b b e r  

a r e   e a c h   m o u n t e d   on  the   o u t e r   p e r i p h e r y   of  e a c h   r o d   49.  A 

c y l i n d r i c a l   g r i p   member  51  e n c l o s e s   and  c o u p l e s   t o g e t h e r   t he   t w o  

s e c o n d   e l a s t i c   memers   50.  A  s p a c e   is  d e f i n e d   in  t h e   g r i p   m e m b e r  

51  b e t w e e n   t h e   two  r o d s   49  or  two  s e c o n d   e l a s t i c   m e m b e r s   5 0 ,  

and  a  c y l i n d r i c a l   i m p a c t   mass  body  52  is   p r o v i d e d   in   t h i s   s p a c e .  

The  o u t e r   d i a m e t e r   of  t h e   i m p a c t   mass  body  52  i s   s l i g h t l y   s m a l l e r  

t h a n   t h e   i n n e r   d i a m e t e r   of  t he   g r i p   member  51,  and  a l s o   i t s   a x i a l  



d i m e n s i o n   i s   s l i g h t l y   s m a l l e r   t h a n   t he   a x i a l   d i m e n s i o n   of  t h e  

s p a c e   b e t w e e n   t h e   two  r o d s   49  or  s e c o n d   e l a s t i c   m e m b e r s   5 0 .  

T h e   i m p a c t   mass   body  52  is   c a p a b l e   of  s t r i k i n g   t h e   g r i p   m e m b e r  

51,  r o d s   49  and  s e c o n d   e l a s t i c   member s   50.  R i v e t s   53  a r e  

p r o v i d e d   f o r   p r e v e n t i n g   the   r o t a t i o n   of  t h e   g r i p   member  5 1  

r e l a t i v e   to   t h e   r o d s   49.  The  r i v e t s   53  a r e   u n n e c e s s a r y   in  c a s e  

where   t h e   s e c o n d   e l a s t i c   members   50  and  r o d s   49  a r e   s e c u r e d   b y  

b a k i n g   t o   t h e   g r i p   member  51.  In  t h i s   e m b o d i m e n t ,   e a c h   s h a f t  

44  and  a s s o c i a t e d   arm  47  c o n s t i t u t e   a  mass  body   54  w h i c h   can   b e  

v i b r a t e d   t h r o u g h   t he   f i r s t   e l a s t i c   members   4 5 .  

The  o p e r a t i o n   of  t h i s   e m b o d i m e n t   w i l l   now  be  d e s c r i b e d .  

U n d e s i r e d   v i b r a t i o n s   a r e   t r a n s m i t t e d   f r o m   t h e   v i b r a t i o n  

s o u r c e   41  t h r o u g h   the   p l a t e - l i k e   s u p p o r t   42  to   t he   o p p o s i t e   e n d  

c a s i n g s   43 .   The  v i b r a t i o n s   of  e a c h   c a s i n g   43  a r e   a t t e n u a t e d   b y  

the   f i r s t   e l a s t i c   members   45  b e f o r e   b e i n g   f u r t h e r   t r a n s m i t t e d   t o  

the   mass   b o d y   54  c o n s i s t i n g   of  t h e   s h a f t   44  and  arm  47.   T h e  

v i b r a t i o n s   of   t h e   mass  body  54  a r e   t r a n s m i t t e d   t h r o u g h   t h e   r o d  

49,  s e c o n d   e l a s t i c   member  50  and  g r i p   member  51  to  t h e   i m p a c t  

mass  b o d y   5 2 .  

The  mass   and  d i m e n s i o n s o f   t h e   mass  b o d i e s   54  and  i m p a c t  

mass  b o d y   52  a n d / o r   m o d u l l u s   of  e l a s t i c i t y   of  t h e   f i r s t   a n d  

s e c o n d   e l a s t i c   members   45  and  50  may  be  a p p r o p r i a t e l y   s e l e c t e d  

such  t h a t   t h e   mass  b o d i e s   54  w i l l   v i b r a t e   a t   t h e   same  f r e q u e n c y  

and  t h e   same  p h a s e   as  t h e   v i b r a t i o n   s o u r c e   41  b u t   t h e   i m p a c t   m a s s  

body  52  and   g r i p   member  51  w i l l   v i b r a t e   a t   t h e   o p p o s i t e   p h a s e   t o  

but   a t   t h e   same  f r e q u e n c y   as  t h e   v i b r a t i o n s   of  t h e   mass  b o d i e s   5 4 .  

That   i s ,   in   t h i s   c a s e   t h e   mass  b o d i e s   54  c o n s t i t u t e   a  l o o p   o f  



v i b r a t i o n s ,   w h i l e   t h e   g r i p   member  51  c o n s t i t u t e s   a  n o d e  o f  

v i b r a t i o n s .   T h u s ,   v i b r a t i o n s   t r a n s m i t t e d   f rom  t h e   v i b r a t i o n  

s o u r c e   41  a r e   e x t r e m e l y   a t t e n u a t e d   and  a re   s u b s t a n t i a l l y   n o t  

t r a n s m i t t e d   to   t h e   g r i p   member  51.  Aga in   w i t h   t h i s   e m b o d i m e n t  

a  v i b r a t i o n   s u p p r e s s i o n   e f f e c t   can  be  o b t a i n e d   o v e r   a  

c o n s i d e r a b l y   w i d e   f r e q u e n c y   r a n g e   owing   to  t h e   i m p a c t   mass  b o d y  

52.  The  c l e a r a n c e   b e t w e e n   t he   i m p a c t   mass  body  52  and  g r i p  

member  51  is   s e t   to  a  p r e d e t e r m i n e d   v a l u e ,   e . g . ,   a b o u t   0 .5  mm. 

Aga in   in  t h i s   e m b o d i m e n t ,   i f   t he   c l e a r a n c e   is  t o o   s m a l l ,   t h e  

i m p a c t   mass  body   52  and  g r i p   member  51  would  be  v i b r a t e d   i n  

u n i s o n   w i t h   e a c h   o t h e r ,   so  t h a t   the   v i b r a t i o n   a t t e n u a t i o n   e f f e c t  

due  to  the   c o l l i s i o n   of  the   i m p a c t   mass  body  52  can   no t   b e  

e x p e c t e d .   I f   t h e   c l e a r a n c e   i s   too  l a r g e ,   on  t h e   o t h e r   h a n d ,  

t h e   f r e q u e n c y   of  c o l l i s i o n   of  t he   i m p a c t   mass  b o d y   52  w o u l d   b e  

t oo   low  to  be  a b l e   to  s u p p r e s s   v i b r a t i o n s   of  t h e   g r i p   member  5 1 .  

F i g .   14  shows  r e s u l t s   of  m e a s u r e m e n t   of  v i b r a t o r y  

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

hammer ,   w h i l e   F i g .   15  shows  r e s u l t s   of  m e a s u r e m e n t   of  v i b r a t o r y  

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

member  51  of  t h i s   e m b o d i m e n t   of  the   v i b r a t i o n - p r o o f   g r i p   d e v i c e  

w h i c h   is  m o u n t e d   on  t he   same  p i t c h i n g   hammer.   As  i s   o b v i o u s   f r o m  

F i g s .   14  and  15,  i t   is  c o n f i r m e d   t h a t   w i t h   t he   v i b r a t i o n - p r o o f  

g r i p   d e v i c e   a c c o r d i n g   to  t he   i n v e n t i o n   u n d e s i r e d   s t r o n g  

v i b r a t i o n s   w h i c h   a re   t r a n s m i t t e d   to  t he   p r i o r   a r t   g r i p   o f  

p i t c h i n g   h a m m e r ,   a re   a t t e n u a t e d   to  v e r y   weak  v i b r a t i o n s   w h i c h  

c a n n o t   be  s u b s t a n t i a l l y   r e c o g n i z e d .   The  v i b r a t i o n - p r o o f   e f f e c t  

can  be  r e c o g n i z e d   b o t h   in  the   r a d i a l   and  a x i a l   d i r e c t i o n s   of  t h e  



g r i p   memer  51  l i k e   t h e   p r e c e d i n g   e m b o d i m e n t s .   In  F i g s .   14  a n d  

15,  t h e   o r d i n a t e   i s   t a k e n   f o r   t he   g r a v i a t a t i o n s   a c c e l e r a t i o n ,  

and  t h e   a b s c i s s a   i s   t a k e n   f o r   t i m e .  

The  i m p a c t   mass   body  52  in  the   a b o v e   e m b o d i m e n t   may  b e  

r e p l a c e d   w i t h   a  p l u r a l i t y   w a s h e r s   or  s t e e l   b a l l s .   In   t h i s  

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

one  a n o t h e r ,   so  t h a t   t h e   o v e r a l l   m o t i o n   or  c o l l i s i o n   of  t h e  

w a s h e r s   or  s t e e l   b a l l s   wh ich   s e r v e   as  t h e   i m p a c t   mass   b o d y   i s  

c o m p l i c a t e d ,   so  t h a t   i t   is  p o s s i b l e   to  i m p r o v e   t h e   v i b r a t i o n -  

p r o o f   e f f e c t .  

F i g .   16  s h o w s   a  c a s e ,   in  w h i c h   s t e e l   b a l l s   60  a r e   e m p l o y e d  

in  l i e u   of  t h e   i m p a c t   mass  body  52  in  t h e   above   e m b o d i m e n t .   I n  

t h i s   c a s e ,   t h e   e x t e n t ,   to  wh ich   t h e   s t e e l   b a l l s   f i l l   t h e   i n n e r  

s p a c e   of  t he   g r i p   member   51,  is  a p p r o p r i a t e l y   a d j u s t e d .  



1.  A  v i b r a t i o n - p r o o f   g r i p   d e v i c e   c o m p r i s i n g :  

a  f i r s t   mass  body  m o u n t e d   on  a  s o u r c e   of  v i b r a t i o n s  

v i a   a  f i r s t   e l a s t i c   member  made  of  r u b b e r   or  t h e   l i k e ;  

a  g r i p   member  m o u n t e d   on  s a i d   f i r s t   mass  body   v i a   a  

s e c o n d   e l a s t i c   member  made  of  r u b b e r   or  t h e   l i k e ;  

a  s e c o n d   mass  body  m o u n t e d   on  s a i d   g r i p   member ;   a n d  

an  i m p a c t   mass  body  p r o v i d e d   in  s a i d   g r i p   member  s u c h  

t h a t   i t   can  s t r i k e   t he   i n n e r   w a l l s   t h e r e o f .  

2.  The  v i b r a t i o n - p r o o f   g r i p   d e v i c e   a c c o r d i n g   to  c l a i m  

1,  w h e r e i n   s a i d   s e c o n d   mass  body  is  m o u n t e d   on  an  end  of  s a i d  

g r i p   member  r e m o t e   from  s a i d   f i r s t   mass  b o d y .  

3.  A  v i b r a t i o n - p r o o f   g r i p   d e v i c e   c o m p r i s i n g :  

a  p a i r   of  f i r s t   mass  b o d i e s   m o u n t e d   on  a  s o u r c e   o f  

v i b r a t i o n s   v i a   r e s p e c t i v e   f i r s t   e l a s t i c   m e m b e r s   made  o f  

r u b b e r   or  t h e   l i k e   such   t h a t   t h e y   e x t e n d   o u t w a r d   e a c h   o t h e r .  

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

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

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

member ;   a n d  

i m p a c t   mass  b o d i e s   each   p r o v i d e d   in  e a c h   s a i d   g r i p  

m e m b e r s   such   t h a t   t h e y   can  s t r i k e   t h e   i n n e r   w a l l s   of  s a i d   g r i p  

m e m b e r s .  

4.  The  v i b r a t i o n - p r o o f   g r i p   d e v i c e   a c c o r d i n g   to  c l a i m   3 ,  

w h e r e i n   e a c h   s a i d   s e c o n d   mass  b o d i e s   i s   m o u n t e d   on  end  of  e a c h  

s a i d   g r i p   member  r e m o t e   from  the   a s s o c i a t e d   s a i d   f i r s t   m a s s  

b o d y .  



5.  A  v i b r a t i o n - p r o o f   g r i p   d e v i c e   c o m p r i s i n g :  

a  p a i r   of  f i r s t   mass  b o d i e s   m o u n t e d   on  a  s u r c e   o f  

v i b r a t i o n s   v i a   r e s p e c t i v e   f i r s t   e l a s t i c   member s   made  of  r u b b e r  

or  t h e   l i k e   s u c h   t h a t   t h e y   e x t e n d   t o w a r d   e a c h   o t h e r ;  

a  g r i p   member  c o u p l e d   b e t w e e n   s a i d   f i r s t   mass  b o d i e s   v i a  

s e c o n d   e l a s t i c   members   made  of  r u b b e r   or  t h e   l i k e ;  

a  p a i r   of  s e c o n d   mass  b o d i e s   p r o v i d e d   in  o p p o s i t e   ends   o f  

s a i d   g r i p   member ;   a n d  

an  i m p a c t   mass  body  p r o v i d e d   in  s a i d   g r i p   m e m b e r .  

6.  The  v i b r a t i o n - p r o o f   g r i p   d e v i c e   a c c o r d i n g   to  one  o f  

c l a i m s   1,  3,  and  5,  w h e r e i n   t h e   c l e a r a c n e   b e t w e e n   s a i d   i m p a c t  

mass  body  or  e a c h   s a i d   i m p a c t   mass   body   and  i n n e r   p e r i p h e r y   o f  

s a i d   g r i p   member  or  each   s a i d   g r i p   member   is   a b o u t   0.5  mm. 

7.  The  v i b r a t i o n - p r o o f   g r i p   d e v i c e   a c c o r d i n g   to  one  o f  

c l a i m s   1 , . 3 ,   and  5,  w h e r e i n   s a i d   i m p a c t   mass  body   or  e a c h   s a i d  

i m p a c t   mass  body   c o n s i s t s   of  a  p l u r a l i t y   of  i m p a c t   mass  b o d y  

p i e c e s .  

8.  A  v i b r a t i o n - p r o o f   g r i p   d e v i c e   c o m p r i s i n g :  

a  p a i r   of  mass  b o d i e s   m o u n t e d   on  a  s o u r c e   of  v i b r a t i o n s  

v i a   r e s p e c t i v e   f i r s t   e l a s t i c   m e m b e r s   made  of  r u b b e r   or  t h e  

l i k e ;  

a  p a i r   of  r o d s   e x t e n d i n g   f r o m   s a i d   r e s p e t i v e   m a s s  

b o d i e s   t o w a r d   e a c h   o t h e r ;  

s e c o n d   e l a s t i c   members  made  of  r u b b e r   or  t h e   l i k e   a n d  

e a c h   m o u n t e d   on  t h e   o u t e r   p e r i p h e r y   of  e a c h   s a i d   r o d ;  

a  c y l i n d r i c a l   g r i p   member  c o n n e c t i n g   s a i d   two  s e c o n d  

e l a s t i c   m e m b e r s ;   a n d  



am  i m p a c t   mass   body  p r o v i d e d   in  s a i d   g r i p   m e m b e r  

b e t w e e n   s a i d   two  r o d s .  

9.  The  v i b r a t i o n - p r o o f   g r i p   d e v i c e   a c c o r d i n g   to   c l a i m   8 ,  

w h e r e i n   the   c l e a r a n c e   b e t w e e n   s a i d   i m p a c t   mass  body   and  t h e  

i n n e r   p e r i p h e r y   of  s a i d   g r i p   member  i s   a b o u t   0 .5   mm. 

10.  The  v i b r a t i o n - p r o o f   g r i p   d e v i c e   a c c o r d i n g   to   c l a i m   8 ,  

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

mass  body  p i e c e s .  
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