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@  Improvement!  in  pile  driving  machines. 

A  device  in  pile  driving  machines  including  a  drop 
hammer  (3)  which  drives  down  piles  into  the  ground. 

The  problem  of  preventing  crushing  and  breaking 
damages  to  the  piles  is  solved  in  accordance  with  the  in- 
vention  in  that  the  drop  hammer  (3)  consists  of  two  .or 
several  superposed  weight  segments  (10)  arranged, 
against  the  action  of  spring  members  (11),  to  be  drawn 
together  as  a  result  of  their  velocity  energy  when  hitting 
the  pile.  The  velocity  energy  is  adjustable  by  control  of 
the  bias  of  the  spring  members  (11)  with  the  aid  of  con- 
necting  rods  (14)  passing  through  the  weight  segments 
(10). 



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

of  the   k i n d   w h i c h   by  m e a n s   of  a  d rop   hammer  ram  down  p i l e s  

i n t o   t he   g r o u n d .  

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

t he   c r u s h i n g   and  b r e a k i n g   d a m a g e s   to  w h i c h   the   p i l e s   a r e  

s o m e t i m e s   e x p o s e d   when  t h e y   a re   b e i n g   s u b j e c t e d   to  the   i m -  

p a c t s   f rom  the   d rop   h a m m e r .   One  c a u s e   of  d a m a g e s   of  t h i s   k i n d  

i s   t h a t   the   k i n e t i c   e n e r g y   of  the   d r o p   h a m m e r ,   w h i c h   may  b e  

c o n s i d e r a b l e ,   i s   m o m e n t a r i l y   r e l e a s e d   when  the   hammer  h i t s   t h e  

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

s m a l l   and  c o m p a r a t i v e l y   l i g h t   d r o p   h a m m e r s   wh ich   a r e   a l l o w e d  

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

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

of  the  g r o u n d .  

One  m e t h o d   of  l i m i t i n g   d a m a g e s   to  t he   p i l e s   i s   to  p r o -  
t e c t   the   h e a d s   t h e r e o f   w i t h   an  i m p a c t - a b s o r b i n g   pad  made  f r o m  

e . g .   h a r d   wood.   H o w e v e r ,   the   pad  i s   c a p a b l e   of  p r o t e c t i o n   o n l y  

a g a i n s t   d i r e c t   c r u s h i n g   d a m a g e s   f rom  i m p a c t   on  the   u p p e r   p a r t  

of  t he   p i l e .   So  f a r ,   i t   has   n e t   been   p o s s i b l e   to  s o l v e   a s  

e a s i l y   the   p r o b l e m s   of  b r e a k i n g   d a m a g e s .   By  m e a s u r i n g   t h e  

p r e s s u r e   wave  p r o p a g a t e d   f rom  the   d r o p   hammer  down  to  t h e  

p i l e   one  has   f o u n d   t h a t   i t   i s   f a v o u r a b l e   to  r e d u c e   the   f o r c e  

of  i m p a c t   on  the  p i l e   and  i n s t e a d   p r o l o n g   the   s p a c e   of  t i m e  

d u r i n g   w h i c h   the   f o r c e   a c t s   on  the   p i l e .   On  the   b a s i s   of  t h e s e  

f i n d i n g s   the   p a d s   have   been   f u r t h e r   d e v e l o p e d   and  p r o v i d e d  

w i t h   s p r i n g   means   w h i c h   are  c o m p r e s s e d   at  the   moment   of  i m -  

. p a c t   and  t h u s   p r o l o n g   the   t ime   f a c t o r   of  e a c h   o p e r a t i v e  

s t r o k e .  

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

n u m b e r   of  cup  s p r i n g s   ( o f t e n   a b o u t   40)   w h i c h   mus t   be  c o v e r e d  



w i t h   some  l u b r i c a t i n g   medium  in  o r d e r   to  p r o v i d e  t h e   d e s i r e d  

r e s i l i e n t   c o m p r e s s i o n .  

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

p a r t s   w h i c h   mus t   c o o p e r a t e   in  o r d e r   to  g i v e   the   d e s i r e d   e f -  

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

s p r i n g   u n i t s   to  b e  b i a s e d .   For  t h e s e   r e a s o n s   the   l e n g t h   o f  

t he   pad  u s u a l l y   c o n s i d e r a b l y   e x c e e d s   1  m e t e r .   The  g r e a t   l e n g t h  

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

- h a m m e r   s t r o k e ,   a t   l e a s t   in  t he   i n i t i a l   s t a g e   of   the   d r i v i n g -  

- down   of  e a c h   p i l e   s e c t i o n .  

The  d e v i c e   in   a c c o r d a n c e   w i t h   t h e   s u b j e c t   i n v e n t i o n  

i s   i n t e n d e d   to  u t i l i z e   more  e f f i c i e n t l y   t he   k i n e t i c   e n e r g y  
of  t he   d r o p   hammer  and  to  r e d u c e   to  a  min imum  the   v e r t i c a l  

d i m e n s i o n s   of  t he   p a d .   T h i s   i s   a c h i e v e d   in   t h a t   t he   d r o p   h a m -  

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

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

s i l i e n t   p o r t i o n s   of  the   s e g m e n t s ,   to  be  d r awn   t o g e t h e r   as  a  

r e s u l t   of  t h e i r   v e l o c i t y   e n e r g y   when  h i t t i n g   the   p i l e ,   a n d  

in  t h a t   t h i s   v e l o c i t y   e n e r g y   i s   a d j u s t a b l e   by  c o n t r o l   of  t h e  

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

p a s s i n g   t h r o u g h   t he   w e i g h t   s e g m e n t s .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in   c l o s e r   d e t a i l   i n  

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

w h e r e i n  

F i g .   1  i s   a  f r o n t   v i e w   of  a  p i l e - d r i v i n g   m a c h i n e   i n  

a c c o r d a n c e   w i t h   the   i n v e n t i o n ,  

F i g .   2  i l l u s t r a t e s   s c h e m a t i c a l l y   t he   s t r e s s   a t   t h e  

moment   of  d r o p   hammer   i m p a c t ,   a n d  

F i g s .   3,  4,  and  5  i l l u s t r a t e   in  l a t e r a l   v i e w s   t h r e e  

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

a  d r o p   hammer  in  a c c o r d a n c e   w i t h   t he   s u b j e c t   i n v e n t i o n .  

The  p i l e - d r i v i n g   m a c h i n e   i l l u s t r a t e d   in   F i g .   1  i s  

m o u n t e d   on  a  t r a c k - l a y i n g   v e h i c l e   1  w h i c h   i s   p r o v i d e d   w i t h  

m e a n s   to  o p e r a t e   a  p i l e - d r i v i n g   m a s t   2  a n d   a  d rop   hammer   3 .  

The  l a t t e r   i s   d i s p l a c e a b l e   in  g u i d e s   in  the   m a s t   2.  D r i v i n g -  

- down   of  a  p i l e   4  i n t o   the   g r o u n d   i s   g e n e r a l l y  e f f e c t e d   i n  

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



hammer   3  o v e r   some  d i s t a n c e ,   i n s i d e   the   m a s t   , w h e r e a f t e r   t h e  

d r o p   hammer  i s   a l l o w e d   to  f a l l   o n t o   the   head   o f  t h e  p i l e .  

The  d i a g r a m   in  f i g .   2  shows  the   v a r i a t i o n s   of  t h e  

f o r c e   of  i m p a c t   i m m e d i a t e l y   a f t e r   the   d r o p   hamme  h a s   h i t   t h e  

p i l e .   The  l i n e   of  d a s h e s   5  r e p r e s e n t s   t he   f o r c e   of  i m p a c t  

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

h a r d   wood.   As  a p p a r e n t   f rom  the   d i a g r a m , t h e   f o r c e   of  i m p a c t  

i n c r e a s e s   to  a  maximum  v a l u e   6,  w h e r e u p o n   i t   f a l l s   to  a  m i n i -  

mum  v a l u e   w h i c h   c o r r e s p o n d s   to  the   dead   l o a d   of  t he   d r o p  

h a m m e r .   The  c o n t i n u o u s   l i n e   7  r e p r e s e n t s   the   f o r c e   of  i m p a c t  

e f f e c t e d   by  a  d rop   hammer  in  a c c o r d a n c e   w i t h   the   s u b j e c t   i n -  

v e n t i o n .  

The  d rop   hammer   in  a c c o r d a n c e   w i t h   the   i n v e n t i o n   i s  

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

hammer  of  t h i s   k i n d   i n c r e a s e s   to  a  p l a t e a u   v a l u e   8  w h i c h   l a s t s  

f o r   a  w h i l e   and  t h e n   d r o p s   a g a i n   to  the   minimum  v a l u e .   T h e  

f o r c e   of  i m p a c t   i s   n o t   of  the   same  m a g n i t u d e   as  when  d r o p  

h a m m e r s   of  c o n v e n t i o n a l   d e s i g n   a re   u s e d ;   i n s t e a d ,   i t   l a s t s  

o v e r   a  l o n g e r   p e r i o d   of  t i m e .   T h i s   m e a n s   t h a t   t he   d r i v i n g -  

- d o w n   m o v e m e n t   of  the   p i l e   i s   a c c e l e r a t e d   at  a  s l o w e r   p a c e   a t  

t he   moment   of  i m p a c t   bu t   t h a t   the   a c c e l e r a t i o n   c o n t i n u e s   f o r  

a  l o n g e r   p e r i o d   of  t i m e .   The  s t r a i n   on  the   p i l e   t h e r e f o r e  

w i l l   be  s m a l l e r ,   when  a  d rop   hcunmer  a c c o r d i n g   to  c u r v e   7  i s  

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

h a m m e r s .  

The  d r o p   hammer  i l l u s t r a t e d   in  F i g .   3  w h i c h   i s   d i s -  

p l a c e a b l e   a l o n g   the   m a s t   a l o n g   g u i d e   muans   9,  c o n s i s t s   of  a  

n u m b e r   of  w e i g h t   s e g m e n t s   10  wh ich   a re   h e l d   t o g e t h e r  i n   s p a c e d  

r e l a t i o n s h i p   by  s p r i n g   m e m b e r s   11.  In  a c c o r d a n c e   w i t h   t he   e m -  

b o d i m e n t   i l l u s t r a t e d   in   t h i s   d r a w i n g   f i g u r e   t h e s e   s p r i n g  
m e m b e r s   c o n s i s t   of  cup  s p r i n g s   12  w h i c h   a r e   p o s i t i o n e d   r i m -  

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

r e t a i n e d   in  p o s i t i o n   at  thu  c e n t r e   of  t he   w e i g h t   s e g m e n t s   10  

by  b o l t   j o i n i n g   m e m b e r s   13.  The  w e i g h t   s e g m e n t s   10  a r e   i n t e r -  

c o n n e c t e d - b y   c o n n e c t i n g   r o d s   14  w h i c h   a l l o w   a d j u s t m e n t   of  t h e  

b i a s   of  the   cup  s p r i n g s   12.  Owing  to  t h i s   p o s s i b i l i t y   o f  

a d j u s t m e n t   i t   b e c o m e s   p o s s i b l e   to  a d a p t   the   c u r v e   7  to  t h e  



p r e v a i l i n g   c i r c u m s t a n c e s   und  the  m a t e r i a l s   u s e d .   The  d r o p  

hammer   i s   p r o v i d e d   w i t h   end  p i e c e s   15  and  16.  The  u p p e r   e n d  

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

a  h o i s i t n g   w i r e   18  may  be  s e c u r e d .  

The  d r o p   hammer  i l l u s t r a t e d   in  F i g .   4,  l i k e   t h e   h a m m e r  

in   a c c o r d a n c e   w i t h   the   p r e v i o u s   e m b o d i m e n t ,   i s   p r o v i d e d   w i t h  

w e i g h t   s e g m e n t s   10,   c o n n e c t i n g   r o d s   14  and  end  p i e c e s   15  a n d  

16.   The  s p r i n g   m e m b e r s ,   a r e   n o t   h o w e v e r ,   cup  s p r i n g s ;   i n s t e a d  

t h e  s p r i n g i n e s s   i s   o b t a i n e d   t h r o u g h   i n d e n t a t i o n s   19  and  2 0  

w h i c h   a r e   f o r m e d   in  the   w e i g h t   s e g m e n t s   p r o p e r   in   d i a m e t r i c -  

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

a  c e r t a i n   r e s i l i e n t   d e f o r m a b i l i t y .  

The  l o w e r   end  p i e c e   16  of  the   d r o p   hammer  3  i s   i l l u s -  

t r a t e d   in   F i g .   4  in  a b u t t i n g   p o s i t i o n   a g a i n s t   an  i m p a c t   p a d  

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

m a s t   2  w i t h   the   a i d   of  g u i d e   m e a n s   22.   The  i m p a c t   pad  21  f o r m s  

t h e   i m p a c t   a r e a   on  w h i c h   the   hammer  d r o p s   and  i s   p r o v i d e d  

w i t h   a  p r o t e c t i v e   p l a t e   23  wh ich   i s   made  e . g .   f rom  l a m i n a t e d  

wood  f i b r e   b o a r d   a n d  w h i c h   i s   d e s i g n e d   to  p r o t e c t   t he   u p p e r  
end  of  t he   p i l e   4.  The  pad  21  i s   a l s o   p r o v i d e d   w i t h   a  c o n i -  

c a l l y   i n w a r d s   i n c l i n i n g   edge   w a l l   24  w h i c h   s e r v e s   to  g u i d e  

the   p i l e ,   e n s u r i n g   t h a t   t he   l a t t e r   r e m a i n s   in  l i n e   w i t h   t h e  

d i r e c t i o n   of  i m p a c t   of  t he   d rop   h a m m e r .  

L i k e   t he   d r o p   h a m m e r s   in  a c c o r d a n c e   w i t h   t h e   two  p r e -  
v i o u s   e m b o d i m e n t s ,   t he   d r o p   hammer  shown  in  F i g .   5  i s   p r o v i d -  
ed  w i t h   w e i g h t   s e g m e n t s   10  and  s p r i n g   m e m b e r s   11.   The  d r o p  

hammer   in  a c c o r d a n c e   w i t h   t h i s   e m b o d i m e n t   i s   f o r m e d   in  o n e  

i n t e g r a l   p i e c e ,   h a v i n g   no  s e p a r a t e   end  p i e c e s .   At  l e a s t   t w o  

p o r t i o n s   25  and  26  of  the   d rop   hammer  a r e   f o r m e d   w i t h   n o t c h e s  

27  w h i c h   e x t e n d   f rom  d i a m e t r i c a l l y   o p p o s i t e   s i d e s   of  t h e   h a m -  

mer  a t   r i g h t   a n g l e s   to  the   l o n g i t u d i n a l   a x i s   t h e r e o f ,   b e i n g  
d i s t r i b u t e d   v e r t i c a l l y - a l o n g   the   d r o p   hammer  and  s p a c e d   e q u a l  
d i s t a n c e s   a p a r t   v e r t i c a l l y   b u t   d i s p l a c e d   in  p i t c h ,   so  t h a t  

t he   n o t c h e s   on  one  s i d e   w i l l   be  l o c a t e d   b e t w e e n   the   n o t c h e s  

f o r m e d   on  t h e   o p p o s i t e  s i d e .   The  n o t c h e s   on  b o t h   s i d e s   e x t e n d  

b e y o n d   the   c e n t r e   l i n e   of  t he   d rop   hammer  such   t h a t   t h e y   w i l l  

o v e r l a p   as  i l l u s t r a t e d .   Upon  i m p a c t s   on  a  p i l e  4   t he   t h u s  



n o t c h e d   p o r t i o n s   25  and  26  of  the   hammer  t h e r e f o r e  a r e   c a p -  

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

f o r c e   of  i m p a c t   o v e r   some  p e r i o d   of  t i m e .  

As  s h o u l d   be  a p p a r e n t   f rom  the   a f o r e g o i n g   i t   i s   p o s -  

s i b l e   to  d e s i g n   the   s p r i n g   m e m b e r s   12  in  a  v a r i e t y   of  w a y s  
w i t h i n   the   s c o p e   of  the  s u b j e c t   i n v e n t i o n ,   d e p e n d i n g   on  t h e  

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

r e s i l i e n t   d r o p   hammer  may  be  s u i t a b l e   in  p i l e - d r i v i n g   o p e r a -  

t i o n s   in  p o r o u s   e a r t h   s t r a t a ,   w h e r e a s   a  more  r e s i l i e n t   a n d  

s p r i n g y   d r o p   hammer  m i g h t   be  more  u s e f u l   in  more  c o m p a c t   a n d  

s o l i d   e a r t h   s t r a t a .   By  a l t e r i n g   the   b i a s   on  the   c o n n e c t i n g  

r o d s   14  in  a c c o r d a n c e   w i t h   the   f i r s t   and  s e c o n d   e m b o d i m e n t s  

d e s c r i b e d   a b o v e ,   i t   i s   p o s s i b l e   to  v a r y   in  a  s i m p l e   m a n n e r  

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

t h a t   i s   on  the   m a s t   2 .  

The  s u b j e c t   i n v e n t i o n   makes   i t   p o s s i b l e   to  u t i l i z e   m o r e  

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

same  t i m e   s a f e - g u a r d i n g   a g a i n s t   b e n d i n g   and  c r u s h i n g   d a m a g e s  

to  t he   p i l e .  

The  i n v e n t i o n   i s   n o t   l i m i t e d   to  t he   e m b o d i m e n t s  

d e s c r i b e d   a b o v e   and  i l l u s t r a t e d   in  the   d r a w i n g s ,   b u t   a  v a r i e t y  
of  m o d i f i c a t i o n s   a re   p o s s i b l e   w i t h i n   the   s c o p e   of  the   a p p e n d e d  

c l a i m s .   The  w e i g h t   s e g m e n t s   as  w e l l   as  t he   s p r i n g   m e m b e r s   may 
be  d e s i g n e d   d i f f e r e n t l y .   The  d r o p   hammer   may  be  o p e r a t e d  

h y d r a u l i c a l l y   i n s t e a d   of  by  a  w i r e   18  f a s t e n e d   in  a  h o o k .  

The  m e a n s   g u i d i n g   the   d r o p   hammer  and  the   i m p a c t   pad  may  
be  a r r a n g e d   in  o t h e r   ways  t h a n   shown  and  d e s c r i b e d .   F o r  

i n s t a n c e ,   the   d rop   hammer  may  be  a r r a n g e d   to  o p e r a t e   in  a  

c a g e   which   i s   m o u n t e d   f o r   s l i d i n g   m o v e m e n t   a l o n g   t he   m a s t  
2  and  the   b o t t o m   of  w h i c h   f o r m s   the   member   of  p i l e   i m p a c t .  



1 ; : A   d e v i c e   in  p i l e   d r i v i n g   m a c h i n e s   of  t he   k i n d   w h i c h  

by  m e a n s   of  a  d r o p   hammer   ram  down  p i l e s   i n t o   the   g r o u n d ,  

c  h  a  r  a  c  t   e  r  i  s  e  d   i  n  t  h   a  t  the   d rop   hammer  c o m -  

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

a g a i n s t   the   a c t i o n   of  s p r i n g   m e a n s ,   s u c h   as  r e s i l i e n t   p o r -  
t i o n s   of  t he   s e g m e n t s ,   to  be  d rawn  t o g e t h e r   as  a  r e s u l t   o f  

t h e i r   v e l o c i t y   e n e r g y   when  h i t t i n g   t he   p i l e ,   and  in   t h a t  

t h i s   v e l o c i t y   e n e r g y   i s   a d j u s t a b l e   by  c o n t r o l   of  the   b i a s  

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

t h r o u g h   t h e  w e i g h t   s e g m e n t s .  

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

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

a r e   cup  s p r i n g s .  

3 .  A   d e v i c e   a c c o r d i n g   to  c l a i m   1,  c  h  a  r  a  c  t   e  r  i -  

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

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

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

f o r m a b i l i t y   r e l a t i v e   to  t he   v e r t i c a l l y   a d j o i n i n g   w e i g h t  

s e g m e n t s .  

4.  A  d e v i c e   a c c o r d i n g   to  c l a i m   3,  c  h  a  r  a  c  t   e  r  i -  

s  e  d   i  n  t  h   a  t  in  a l t e r n a t e   w e i g h t   s e g m e n t s   t he   i n d e n -  

t a t i o n   i s   p o s i t i o n e d   in  t he   c e n t r e   of  one  of  the   f l a t   f a c e s  

of   t he   s e g m e n t s ,   t h a t   t h e   i n d e n t a t i o n   in  the  a d j o i n i n g   u p p e r  

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

f a c e   and  t h a t   t he   i n d e n t a t i o n s   o v e r l a p   d i a m e t r i c a l l y .  
5.  A  d e v i c e   a c c o r d i n g   to  c l a i m   1,  c  h  a  r  a  c  t   e  r  i -  

s  e  d   i  n  t  h   a  t  t he   d r o p   hammer  i s   p r o v i d e d   w i t h   n o t c h e s  

e x t e n d i n g   f rom  d i a m e t r i c a l l y   o p p o s i t e   s i d e s   at   r i g h t   a n g l e s  
to  and  p a s t   t he   d r o p   hammer  l o n g i t u d i n a l   a x i s ,   s a i d   n o t c h e s  

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

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

n o t c h e s   f o r m e d   on  the   o p p o s i t e   s i d e .  
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