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©  Construction  and/or  application  in  relation  to  the  generation  or  the  use  of  pressures,  forces,  flows  and  movements  in  and 
by  means  of  hydraulic  or  hydro-pneumatic  systems. 
The  main  object  of  this  invention  is  the  generation  of 

pressures,  forces,  flows  and  motion  and  several  methods  are 
given  in  principle  concerning  the  application  of the  hydraulic 
scheme  as  well  as  the  constructions  which  are  especially 
suitable  for  the  generation. 

Characteristic  for these  hydraulic  schemes  are the consis- 
tent  pressure  or  volume  controlled  schemes  and  the  flexible 
adjustment  between  the  motion  of  the  piston  and  the  motion 
of  the  hydraulic  flow.  With  this  a  universal  rotating  control 
valve  is  important;  characteristic  of  it  is the  adjustability  of the 
relative  opening  times  in  different  phases.  Further  a  mass 
motion  reactorwhich  transforms  kinetic  energy  into  pressure. 
The  applications  are  mainly  related  to  transport  under  influ- 
ence  of  shock,  asymmetric  vibrations,  dynamic  effects  by 
asymmetric  vibrations  and  effects  on  the  frictional  resistance 
by  vibrations  and  savings  in  and  simplification  of  construc- 
tions  by  replacement  of  static  forces  which  require  a  frame 
through  dynamic  forces  where  the  reaction  is  supplied  by  the 
inertia  of  a  mass,  where  this  is  useful  for  the  speed,  and  the 
simplicity  is  the  pneumatic  drive  combined  with  the  hydraulic 
drive. 





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

r e l a t i o n   to  t he   g e n e r a t i o n   a n d / o r   t h e   u se   of  p r e s s u r e s ,   f o r c e s ,  

f l o w s   and  m o v e m e n t s   in  and  by  means   of  h y d r a u l i c   or  h y d r o - p n e u -  

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

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

r e n t s .   The  f o r c e s   and  t h e   m o v e m e n t s   c o r r e s p o n d i n g   h e r e w i t h   r e -  

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

w h e e l   a r e   g e n e r a t e d   e i t h e r   d i r e c t l y   or  by  means  of  a  h y d r a u l i c  

m o t o r .   Now  and  t h e n   t h e   a p p l i c a t i o n   of  h y d r a u l i c s   is  c o m b i n e d  

w i t h   p n e u m a t i c s .   H e n c e f o r t h   t h e s e   p r e s s u r e s ,   f o r c e s ,   c u r r e n t s  

a n d / o r   v i b r a t i o n s   w i l l ,   f o r   s h o r t n e s s   s a k e ,   be  named  " D y n a m i c  

P h e n o m e n a " ,   s h o r t e n e d   to  D . P .  

In  so  f a r   as  t h e   a p p l i c a t i o n   of  t h e s e   DP  t h e m s e l v e s   a r e   p a r t   o f  

t h e   i n v e n t i o n   and  in  so  f a r   as  f o r   t h i s   a p p l i c a t i o n   i t s e l f   a  

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

in  t h e   n e x t   c a n e s  :  

A p p l i c a t i o n   of  h y d r a u l i c   c u r r e n t s   in  a i d   of  the   m i x i n g   of   l i -  

q u i d s ,   m i x i n g   or  s e p a r a t i n g   s o l i d   m a t e r i a l   p r e s e n t   in  a  h y d r a u -  

l i c   med ium,   i n f l u e n c i n g   t h e   s i t e   of  gas   b u b b l e s   in  a  l i q u i d .  

A p p l i c a t i o n   of  v i b r a t i o n s   by  means   of  a  h y d r a u l i c   m o t o r ,   d r i v e n  

by  DP  in  a i d   of  t he   t r a n s p o r t   of  m a t e r i a l s   in  a  s h a k e r - c o n v e y o r ,  

s e p a r a t i o n   of  m a t e r i a l s   in  a  s h a k e r - s i e v e ,   s e p a r a t i o n   of  g r a n u -  

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

g r a i n   s i z e   in  a  l i q u i d   f a t i g u i n g   a  w o r k p i e c e   u n d e r   t he   i n f l u e n c e  

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

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

v i z   c e r a m i c   m a t e r i a l   and  c o n c r e t e ,   to  m o u l d s .  

A p p l i c a t i o n   of  DP  in  a i d   of  t he   c y c l i c   c h a r g i n g   of  t he   w o r k p i e -  

ce  in  w h i c h   th.3  v i b r a t i o n   as  w e l l   as  t h e   c y c l i c   c h a r g i n g   of  t h e  

w o r k p i e c e   in  w n i c h   t h e   v i b r a t i o n   as  w e l l   as  the   c y c l i c   c h a r g i n g  

of  t he   w o r k p i e c e   in  w h i c h   the   v i b r a t i o n   as  w e l l   as  t he   c y c l i c  

f o r c e   p l a y   a  r o l e .   H e r e w i t h   the   mass   of  the   e q u i p m e n t ,   f o r   i n -  

s t a n c e   the   p i s i o n ,   t h e   t r a n s m i s s i o n   to  a  w o r k p i e c e   or  a  b a l l a s t ,  

p l . ry   a  more  i m p o r t a n t   r o l e   in  t he   game  of  f o r c e s   t h a n   the   f i -  



x . n g   of  t h e   e q u i p m e n t .   The  a p p l i c a t i o n s   a r e  :   v i b r a t i o n a l  

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

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

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

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

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

mic  t e s t i n g   and  i m i t a t i o n   of  t r a f f i c   l o a d s   on  p a v e m e n t s ) ,   d r i -  

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

t h e   s o i l .   A p p l i c a t i o n s   of  DP  f o r   t h e   e x c e r c i s e   of  e x t r e m e   i m -  

p u l s e s   on  a  w o r k p i e c e   in  w h i c h   f o r   t h e   r e a c t i o n   f o r c e   or  i m -  

p a c t   no  s t a t i c   c o n s t r u c t i o n   b u t   o n l y   t he   i n e r t i a   of  t h e   m a s s e s  

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

t h e   w o r k i n g   l o o s e   of  t he   h a r d   s e a - s o i l   d r e d g i n g   a c t i v i t i e s .  

( see   f i g . l ) .  

W i t h   t h e   h e l p   of  DP  i t   is  p o s s i b l e   to   s o l v e   many  t e c h n i c a l  

p r o b l e m s   and  to   b u i l d   many  m a c h i n e s .   The  a p l l i c a t i o n   of  h y -  

d r a u l i c s   f o r   t h e   g e n e r a t i o n   of  DP  g r o w s   h a n d   o v e r   h a n d . T h a n k s  

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

t a l l y   new  e i t h e r   b e c a u s e   i n v e n t i o n   makes   i t   p o s s i b l e   or  b e -  

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

s c i e n c e   w o u l d   be  t o o   m a r g i n a l .  

The  a p p l i c a t i o n   of  DP,  m a k i n g   use   of  h y d r a u l i c s ,   u s e d   to   b e  

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

(A .C . )   w h e r e   a  l i n e a r   m o t o r   was  d r i v e n   by  a  h y d r a u l i c   A . C . ;  

or  i m p u l s e   c u r r e n t .   T h e s e   h y d r a u l i c s   of  A.C.   or  p u l s a t i n g  

c u r r e n t s   a r e   g e n e r a t e d   e i t h e r   d i r e c t l y   by  a  h y d r a u l i c   pump  i n  

w h i c h   t h e   p a t t e r n   of  t he   c u r r e n t   or  t he   p r e s s u r e   of   t h e   h y -  

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

t he   p u s h i n g   p a r t   of  t he   pump  or  by  t r a n s f o r m a t i o n   of   a  q u a s i -  

s t a t i c ,   h y d r a u l i c   c u r r e n t   in  an  p u l s i n g   or  a l t e r n a t i n g   c u r r e n t .  

The  t r a n s f o r m a t i o n   of  a  q u a s i - s t a t i c   i n t o   an  a l t e r n a t i n g   c u r -  

r e n t   is   b r o u g h t   a b o u t   by  u s i n g   a  c o n t r o l   v a l v e .   T h i s   may  b e  

a  l i n e a r l y   m o v i n g   v a l v e   or  a  r o t a t i n g   v a l v e   as  w e l l   as  a  s o -  

c a l l e d   s e r v o   v a l v e .   Some  o b j e c t i o n s   to  t he   a c t u a l   s t a t e  o f  

t e c h n i c a l   s c i e n c e   a r e  :   the   l o s s   of  a  l o t   of  e n e r g y   in  d r i v i n g  

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

ot  a  r o t a t i n c   c o n t r o l - v a l v e   the   m o v e m e n t   of  the   p i s t o n s   is  ve--  



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

t ,   a  c e r t a i n   p a t t e r n   of  m o v e m e n t   (  a - s y m m e t r i c ,   or  n o t   in  a  

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

even   may  be  i m p o s s i b l e .  

In  c a s e   a  s e r v o - v a l v e   is  a p p l i e d ,   v e r y   r a n d o m   and  w e l l   g u i d e d  

m o v e m e n t s   a re   p o s s i b l e ,   b u t   w o r k i n g   w i t h   l a r g e   c a p a c i t i e s   a m -  

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

s m a l l   o p e n i n g   of  t he   v a l v e   and  the   g r e a t   l o s s   of  p r e s s u r e   o v e r  

the   v a l v e .  

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

c o s t   of  t h e   v a l v e   and  t he   g r e a t   l o s s   of  p r e s s u r e .  

T h e r e   is  no  i n f o r m a t i o n   a b o u t   the   g e n e r a t i o n   of  t h r u s t   by  p r i -  

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

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

a p p l i c a t i o n   is  i n c r e a s i n g .   E c c e n t r i c s   d r i v e n   by  h y d r o - m o t o r s  

a re   a l s o   a p p l i e d .   At  t he   moment   one  d o e s   no t   d e v e l o p   t h r u s t  

f o r c e   p r o p e r l y   as  a  f u n c t i o n   of  t i m e   d u r i n g   the   i m p a c t   and  o f -  

t e n   u n c o n t r o l l a b l e   p e a k s   of  t e n s i o n   o c c u r .   One  e x c e p t i o n   i s  

t he   h y d r a u l i c   ram;  in  r e l a t i o n   h e r e w i t h   a n i o n g   o t h e r s   H . B . G .  

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

6 6 0 0 8 6 3 .   By  t h i s   a p p l i c a t i o n   the   i m p a c t   is   b u f f e r e d   by  t h e  

use   of  g a s ,   h o w e v e r   w i t h   t he   h e l p   of  m e c h a n i c a l   c o n t a c t ;   w h e r e  

as  t he   r a m b l o c k ,   be  i t   h y d r a u l i c a l l y   is  l i f t e d   in  t h e   t r a d i t i -  

o n a l   w a y .  

A n o t h e r   o b j e c t i o n   to  t he   g e n e r a t i o n   of  t h r u s t s   by  m e c h a n i c a l  

m e a r s   or  to   t h r u s t i n g   in  w h i c h   c o l l i s i o n s   do  o c c u r ,   e . g .   w i t h  

the   H . B . G .   m e t h o d ,   w h i c h   is  the   h i g h e r   sound   l e v e l .  

In  t h e   p r e s e n t   s t a t e   of  t e c h n i c a l   s c i e n c e   l i q u i d s   and  s m a l l  

q u a n t i t i e s   of  s o l i d   m a t e r i a l s   a re   m i x e d   by  m a k i n g   use   of  v i -  

b r a t i o n s   ( so   c a l l e d   u l t r a - s o n a r   v i b r a t i o n s ) .   T h i s   t e c h n i q u e  

can  no t   y e t   be  a p p l i e d   to  t he   m i x i n g   of  l a r g e   q u a n t i t i e s   of  l i -  

q u i d s   or  s o l i d   m a t e r i a l s   b e c a u s e   one  does   not   have   D . P .   w i t h  

s u f f i c i e n t   a m p l i t u d e s   i . e .   s u f f i c i e n t   f l ow  at  o n e ' s   d i s p o s a l .  

As  r e g a r d s   the   s e p a r a t i o n   of  s o l i d   m a t e r i a l s   in  a  l i q u i d - b a s i n  

no  d a t a   a r e   a v a i l a b l e .  

In  t he   p r e s e n t   s t a t e   of  t e c h n i c a l   s c i e n c e ,   e . g .   in  s e w a g e   c l e a -  

n i n g   i n s t a l l a t i o n s ,   a i r   is  b r o u g h t   i n t o   the   w a t e r ,   by  w h i c h  



t h e   o x y g e n   h a s   to   be  t a k e n   o u t   of  t h e   a i r   b u b b l e s .   The  o b j e c -  

t i o n   to   t h i s   t e c h n i q u e   is  t he   f a c t   t h a t   t h e   s i z e   of   t h e s e   a i r -  

b u b b l e s   can   h a r d l y   be  i n f l u e n c e d   and  t h a t   due  to   t h e   i m m e d i a t e  

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

s h o r t   t i m e   in  t h e   w a t e r .  

I t   i s   known  t h a t   D . P .   a r e   a p p l i e d   f o r   t h e   t r a n s p o r t   or  s e p a -  

r a t i o n   of  m a t e r i a l s   in  a  s h a k e r   c o n v e y e r   or  a  v i b r a t i n g  s t a i -  

n e r   by  w h i c h   f o r   t h e   g e n e r a t i o n   of  D . P .   m o s t l y   t h e   so  c a l l e d  

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

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

v i b r a t i o n - p a t t e r n   w h i c h   m a t c h e s   w i t h   t h e   e x i g e n c i e s   of  t h e  

c a s e   in  q u e s t i o n .   T h e r e f o r e   one  p r e f e r s   w o r k i n g   w i t h   t h e   d i -  

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

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

an  o t h e r   f r e q u e n c y .   The  s o u n d - l e v e l   of  v i b r a t i o n - m o t o r s   a l s o  

p r e s e n t s   d i f f i c u l t i e s .   The  same  is   t he   c a s e   w i t h   t h e   s o u n d  

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

n o t   o p t i m a l .  

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

a r e   s e p a r a t e d   f rom  l i q u i d s   by  m e a n s   of  c e n t r i f u g i n g   s e d i m e n -  

t a t i o n   or  c o m p r e s s i o n .  

E s p e c i a l l y   in  c a s e   of   v e r y   s m a l l   g r a i n s   or  g r a i n s   in  c o l l o  

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

t e n t   of   l i q u i d   in  t h e   mass   of  g r a i n s .   M o r e o v e r   t h e   m a c h i n e s  

a r e   v u l n a r a b l e   and  e x p e n s i v e .  

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

t i o n   t h a t ,   in  c a s e   of  h i g h   f r e q u e n c i e s ,   no  g r e a t   a m p l i t u d e s  

a r e   p o s s i b l e .  

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

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

h y d r a u l i c   c y l i n d e r s .   The  t e n s i l e   f o r c e   in  t h e   r e i n f o r c e m e n t  

is  g r a d u a l l y   i n c r e a s e d ,   e v e n t u a l l y   w i t h   a  r e s t i n g - t i m e   on  b e -  

h a l f   of  t he   r e l a x a t i o n .  



Due  to  t h e   p r e s t r e s s i n g ,   t he   b a r   w i l l   be  e x t e n d e d   and  d i s p l a -  

ced  in  t h e   p r e s t r e s s e d   c o n s t r u c t i o n s .   By  t h e   s h i f t i n g   of  t h e  

b a r   f r i c t i o n   b e t w e e n   b a r   and  c o n s t r u c t i o n   i s   c a u s e d .   Due  t o  

t h i s   f r i c t i o n   the   p r e s t r e s s i n g   f o r c e   in  t h e   b a r   is   r e d u c e d   i n  

p r o p o r t i o n   to   t he   i n c r e a s e   of  t he   d i s t a n c e   f rom  t he   s p a n c y -  

l i n d e r ;   T h i s  f r i c t i o n   is   a b o v e   a l l   i m p o r t a n t   in  c a s e   of  b a r s ,  

b e n t   as  a  r e s u l t   of  t h e   r a d i c a l   c o m p o n e n t   w h i c h   is  p r e s e n t   b e -  

t w e e n   t h e   p r e s t r e s s e d   b a r   and  t he   c o n s t r u c t i o n   ( sce   f i g . 5 0 A ) .  

T h i s   l o s s   of  t e n s i o n   means   a  r e d u c t i o n   of   t h e   p r e s t r e s s i n g   f o r -  

ce  and  o f t e n   a  l e s s   e c o n o m i c   use  of  t h e   p r e s t r e s s i n g   r e i n f o r -  

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

G r a n u l a r   m a t e r i a l s   w i t h   a  7  a  8  p e r c e n t a g e   of  w a t e r  a r e   c o m p a c -  

t ed   a c t i v e l y   and  w i t h   r e l a t i v e l y   l i t t l e   e n e r g y   by  e x e r c i s i n g  

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

by  means   of  s h o c k s   or  p u s h e s .   The  c o n v e n t i o n a l   t i l e - p r e s s e s  

u s e d   to  a p p l y   t h i s   s h o c k - m a c h i n e r y   by  s t a m p i n g   on  t he   t i l e .  

The  c o m p a c t i o n   g rows   w i t h   a  g r o w i n g   n u m b e r   of  s t r o k e s .   T h e r e -  

f o r e   t h e   numer   of  s t r o k e s   p e r   u n i t   of  t i m e   d e t e r m i n e s   t he   c y -  

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

To  e f f e c t   a  s u f f i c i e n t   a c c e l e r a t i o n   f o r   t h e   r e a r r a n g e m e n t   o f  

a l l   s e p a r a t e   g r a i n s   in  t he   t i l e   and  a l s o   in  t h e   b o t t o m   of  t h e  

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

The  s o u n d   l e v e l   t h e r e f o r e   is  v e r y   h i g h .   In  c a s e   the   m a c h i n e r y  

e x i s t   w h i c h   w e h r e   d r i v e n   by  a l t e r n a t i n g - c u r r e n t s - h y d r a u l i c s ,  

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

t i o n - p a t t e r n   to  t he   d e s i r e d   p a t t e r n   in  o r d e r   to  o b t a i n   a  g o o d  

and  q u i c k   c o m p a c t i o n   w i t h o u t   b e i n g   o b l i g e d   to  s t a m p .   The  u s e  

of  e n e r g y   is  a l s o   r e l a t i v e l y   h i g h .  

R o l l e r s   f o r   r e d u c i n g   w a s t e   a re   o f t e n   d r i v e n   by  a  h y d r o - m o t o r ;  

when  t o o   l a r g e   or  t oo   t o u g h   p i e c e s   in  an  u n f a v o r a b l e   f u n c t i o n  

a re   b l o c k i n g   the   r o l l e r ,   i t   has   to  be  s t o p p e d   and  t u r n e d   b a c k ,  

in  o r d e r   to  be  a b l e   to   r e m o v e   the   o b s t a c l e s   or  to  g r i n d   t h e m  

in  a  more  f a v o u r a b l e   p o s i t i o n .  

The  t e c h n i q u e   of  p u n c h i n g   and  p r e s s i n g   is  s u f f i c i e n t l y   k n o w n  



at  p r e s e n t .   The  o b j e c t i o n   to  t h i s   t e c h n i q u e   is   to   be  f o u n d   i n  

t h e   f a c t   a  g r e a t   p o w e r   is   n e e d e d   to   c r u s h   or  p r e s s   t h e   m a t e r i -  

a l .   M o r e o v e r   t h i s   r e l a t i v e l y   p o w e r   may  n e c e s s i t a t e   h e a v y   c o n -  

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

To  d a y ' s   s o i l   c o m p a c t i o n   m a c h i n e s   a r e   b a s e d   on  t h e   a p p l i c a t i o n  

of  e c c e n t r i e - c o n s t r u c t i o n s ,   d r i v e n   by  a  h y d r o -   or  a  c o m b u s t i o n  

m o t o r .   The  o b j e c t i o n   to  t h i s   m o t o r   is   t h e   f a c t   t h a t   in  p r a c -  

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

t i o n   i s   n o t   a d a p t e d   to   t he   c o m p a c t i o n   m e c h a n i s m   w h e r e   as  t h e  

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

q u e n c y   so  t h a t   i t   i s   n o t   p o s s i b l e   to   e x c e r c i s e   a  r e l a t i v e l y  

g r e a t   h a m m e r i n g   p o w e r   in  c a s e   of  low  f r e q u e n c i e s   as  w e l l .  

The  c o n s t r u c t i o n   of  t h e   e x i s t i n g   v i b r a t o r   rams  i s   p r i n c i p a l l y  

m e c h a n i c a l .   T h e y   a r e   b a s e d   on  t h e   a p p l i c a t i o n   of  an  e c c e n t r i c  

w h i c h   i s   d r i v e n   e l e c t r i c a l l y   or  h y d r a u l i c a l l y .  

The  o b j e c t i o n s   to   t h i s   p r o c e d u r e   is   t h e   same  as  f o r   t h e   s o i l  

c o m p a c t o r s   v i z .   t h e   v i b r a t i o n   p a t t e r n   is   n o t   r e g u l a b l e   and  t h e  

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

s u p p l i e d   e n e r g y .  

In  t h e   p r e s e n t   s t a t e   of  t e c h n i c a l   s c i e n c e ,   e s p e c i a l l y   on  t h e  

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

t h e   s o i l .   The  p i p e   p e n e t r a t e s   i n t o   t he   b o t t o m   and  i t s   i n s i d e  

is   f i l l e d   up  w i t h   a  s a m p l e .   T h i s   v i b r a t i o n   is  g e n e r a t e d   b y  

m e a n s   fo  an  e c c e n t r i c   c o n s t r u c t i o n .  

The  o b j e c t i o n   to   t h i s   t e c h n i q u e   is   t h e   same  as  t h e   two  o b j e c -  

t i o n s   m e n t i o n e d   a b o v e   and  is  a g g r a v a t e d   by  t he   f a c t   t h a t   t h e  

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

t h e   v i b r a t i o n s .  

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

t h e   i n t e r p r e t a t i o n   of  t he   k n o w l e d g e   of  t he   b e h a v e `   our   of  t h e s e  

p a v e m e n t s   due  to   r e p e a t e d   m o b i l e   c h a r g e s ,   p l a y   an  i m p o r t a n t  

r o l e .   In  t h e   a p p l i e d   s e m i - e x p e r i m e n t a l   m e t h o d s   l i b k e   C . B . R .  

t e s t s ,   p l a t e l o a d   t e s t ,   t e s t s   a c c o r d i n g   to  the   B e n c k e l m a n - B e a n  

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



s r e   iany  a p p r o x i m a t e   c a l c u l a t i o n s   and  an  e x p e r i e n c e  

of  c a r s   as  -τe   g r e a t e r   p a r t   of  t h e s e   t e s t s   a r e   no t   in  d i r e c t  

c o n t a c t   w i t h   e a l i t y .   M o r e o v e r   mos t   of  t h e   t e s t s   a r e   v e r y   e x -  

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

use  of  e x i s t i n g   p a v e m e n t   or  h a n d i c a p   t he   e x e c u t i o n   of  c o n s t r u c -  

t i o n   of  new  p a v e m e n t s .  

For   t h e   d r i v i n g   in  of  t u n n e l s h i e l d s   o t h e r   t e c h n i q u e s   a re   a p -  

p l i e d .  

The  i n s t a l l a t i o n   of  p i p e s .  

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

i n s t a l l e d   in  t h e   b o t t o m   by  means   of  r a m m i n g ,   v i b r a t i n g   or  p r e s -  

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

s i n g   power   is   p a r t l y   or  e n t i r e l y   l i m i t e d   t h e   n o n - p e n e t r a t i n g  

end  of  t he   b o d y .   O b j e c t i o n   to   t h i s   p r o c e d u r e   is  t he   f a c t   t h a t  

t h e   p o w e r   d o e s   n o t   a p p l y   a t   t h e   p l a c e   w h e r e   i t   is  n e e d e d ,   v i z .  

p r e p o n d e r a t l y   on  the   f r o n t   s i d e ,   and  t h a t ,   in   t h i s   c a s e ,   p u -  

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

M o r e o v e r ,   in  t h i s   p r o c e d u r e ,   g e n e r a l l y   a  r e l a t i v e l y   l a r g e   f r i c -  

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

In  c a s e   of  h o r i z o n t a l   d r i v i n g   i n t o   t he   g r o u n d   t he   s t a t i c   f o r c e  

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

t u r e ,   w h i c h   is   g e n e r a l l y   t h e   w a l l   of  t he   t r e n c h .  

The  c o m b i n a t i o n   of  v i b r a t i n g   ram  and  p i l e   d r i v e r   is  n o t   k n o w n .  

In  t he   p r e s e n t   h y d r a u l i c   r a m - m a c h i n e   t he   p a t t e r n   of  the   h y d r a u -  

l i c   d r i v e   is   a d a p t e d   to   t he   m o v e m e n t   of  t h e   ram.   T h e r e f o r e   i t  

is  n e c e s s a r y   to   f o l l o w   t h e   m o v e m e n t   of  t he   ram  by  means  o f  

m e a s u r e -   and  c o n t r o l m e c h a n i s m s .   The  o b j e c t i o n   to  such   a  p r o -  

c e d u r e   is  t h e   f a c t   t h a t   t h e   v u l n e r a b i l i t y   of  t he   m e a s u r e -   a n d  

c o n t r o l m e c h a n i s m   is  c o n s i d e r a b l e   to  t he   v e h e m e n t   s h o c k s   o c c u -  

r i n q   in  a  ram  m e c h a n i s m .  

In  h e   p r e s e n t   s t a t e   of  t e c h n i q u e   t he   h a r d   s e a b o t t o m   is  s i m p l y  

l o o r e n e d   by  d r o p p i n g   a  w e i g h t   on  t h i s   b o t t o m .   T h i s   t e c h n i q u e  

h o w e v e r   is  e x p e n s i v e   and  t i m e   d e v o u r i n g   on  a c c o u n t   of  the   h o i s -  



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

t a r ; e ,   w h i l e   l i t t l e   s y s t e m   in  t h e   p o s i t i o n   d e t e r m i n a t i o n   i s  

p o s s i b l e .  

The  i n v e n t i o n .  

In  t h e   p r e s e n t   i n v e n t i o n   the   s y s t e m   and  t h e   c o n s t r u c t i o n   i n  

a i d   of  t he   g e n e r a t i o n   of  D .P .   h a s   b e e n   b u i l t   up  l o g i c a l l y   a n d  

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

by  t h e   u se   of  t h e   D . P .   w i t h   t he   c h a r a c t e r i s t i c s   of   t h e   i n v e n -  

t i o n   and  w h i c h   e x a c t l y   by  t h e   t o t a l i t y   of  t h e   i n v e n t i o n ,   a r e  

p o s s i b l e   and  so  b e l o n g   to   i t .  

The  many  a d v a n t a g e s   of  t h i s   i n v e n t i o n ,   as  h a s   b e e n   s a i d   b e f o r e  

a u r e   due  to   t h e   g r e a t   e n e r g y   c a p a c i t y   of  D . P .   and  t h e   l o w e r  

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

p a t t e r n   of  t h e   D . P .   to   t h e   e x i g e n c i e s   and  p o s s i b i l i t i e s   of  r e -  

g u l a t i n g   the   p a t t e r n   in  d e t a i l ,   and  to   b r i n g   a b o u t   a  c o u p l i n g  

b e t w e e n   l o a d   p r o c e s s   and  l a b o u r   p r o c e s s ,   by  w h i c h   an  o p t i m a l  

e f f e c t   e x i s t s .   In  f i g .   1  a  r e v i e w   is   g i v e n   of  t h e   D . P .   as  t h e  

a r e   i n t e n d e d   in  t h e   p r e s e n t   i n v e n t i o n .   In  o r d e r   to   be  a b l e   t c  

r e a d   t h e   f i g u r e s   e a s i l y   on  page   a  r e f e r e n c e   h a s   b e e n   g i v e n  

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

t e d   on  t h e   f i g u r e s .   T h i s   n u m b e r i n g   c o n s i s t s   of  two  p a r t s ;   t h e  

f i r s t   p a r t   is  t h e   n u m b e r   of  t he   f i g u r e ,   t he   s e c o n d   p a r t   r e f e r s  

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

t h i s   s e c o n d   n u m b e r .  

The  e q u i p m e n t   g e n e r a t i n g   t h e   D .P .   can   work  a c c o r d i n g   to   t w o  

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

a d d i t i o n a l   p r i n c i p l e s .   Fo r   c o n v e n i e n c e   s a k e   a  n u m b e r   of  t h e s e  

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

G e n e r a t o r   p r i n c i p l e .  

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

is   a p p l i e d   by  w h i c h   t h e   p a t t e r n   of  t h e   f l o w   is   d e t e r m i n e d   e i -  

t h e r   by  a p p l y i n g   one  or  more  pumps  of  e q u a l   or  of  d i f f e r e n t  

c a p a c i t y   or  one  pump  o n l y   w i t h   d i f f e r e n t   f l o w - f e e d   e l e m e n t s   o f  

e q u a l   or  d i f f e r e n t   c a p a c i t y .   Now  t he   d e s i r e d   p a t t e r n   of   t h e  

f l o w   is  d e t e r m i n e d   by  t h e   s e q u e n c e   in  w h i c h   t he   d i f f e r e n t   pump 



d e l i v e r   t h e i r   f l o w   or  the   p l u n g e r   p a r t s   of  the   pump  d e l i v e r  

t h e i r   v o l u m e   ( s e e   f i g . 2 )   in  w h i c h   e x a m p l e s   of  s c h e m e s   and  c o n -  

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

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

and  i n d e p e n d a n c e   of  t h e   l o a d ,   b u t   i t   m i s s e s   some  of  t he   a d v a n -  

t a g e s   of  o t h e r   m e t h o d s .  

D i s t r i b u t i o n   m e t h o d .  

In  t h i s   m e t h o d   one  or  more   h y d r a u l i c   s e t s   ( 4 . 4 9 )   m u s t   be  a v a i -  

l a b l e   e a c h   of  w h i c h   s u p p l i e s   an  a d j u s t a b l e   h y d r a u l i c   p r e s s u r e  

and  e a c h   is  c o n n e c t e d   to   an  a c c u m u l a t o r   w h i c h   can  t a k e   in  o r  

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

the   t o t a l   v o l u m e   of  one  p e r i o d   of  t he   h y d r a u l i c   c u r r e n t ,   i n  

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

one  p e r i o d   m u l t i p l i e d   by  the   u s e f u l   p i s t o n   s u r f a c e .   The  a c c u -  

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

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

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

p i s t o n .   As  one  of   the   h y d r a u l i c   s e t s   has   to  cope   w i t h   n e g a t i -  

ve  q u a n t i t y   of  h y d r a u l i c   f l u i d   t h e   pump  can   be  r e p l a c e d   by  a  

c o n n e c t i o n   to   t h e   t a n k   v i a   a  p r e s s u r e r e g u l a t o r   ( 4 . 3 4 ) .   S u b s e -  

q u e n t l y   a  c o n t r o l   v a l v e   is  n e e d e d   w h i c h   p e r i o d i c a l l y   and  s e p a -  

r a t e l y   c o n n e c t s   t h e   h y d r a u l i c   s e t s   w i t h   t he   same  ( a c t i v e )   c y -  

l i n d e r   p o r t .   I t   is  a d v i s a b l e   to   p l a c e   a c c u m u l a t o r s   as  n e a r   a s  

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

of  t he   h y d r a u l i c   s e t s ,   in  o r d e r   to   b u f f e r   p e a k s   of  p r e s s u r e  

when  the   c o n t r o l - v a l v e   c l o s e s   ( 4 . 4 3 ) .   The  p i p e s   s h o u l d   be  a s  

s h o r t   as  p o s s i b l e   and  be  d i m e n s i o n e d   to  t he   f l o w ,   c o r r e s p o n -  

d i n g   w i t h   t h e   m a x i m a l   p i s t o n - s p e e d .   An  a d v a n t a g e   of  t h i s   s y s -  

tem  is  the   f a c t   t h a t   the   p e n d u l a y   m o t i o n   of  t he   h y d r a u l i c   f l o w  

in  the  f i r s t   p l a c e   is  m a i n t a i n e d   by  the   c h a r g i n g   and  d i s c h a r -  

g i n g   of  t he   a c c u m u l a t o r s ,   w h i l e   t he   pump  m u s t   o n l y   s u p p l y   t h e  

c o n s u m e d   e n e r g y .   In  t he   p r e s e n t   s t a t e   of  t e c h n i q u e   f o r   a  v i -  

b r a t i o n   of  40  Hz  w i t h   5  cm  a m p l i t u d e   and  a  p i s t o n   s u r f a c e   o f  

100  cm2  a  p u m p i n g - c a p a c i t y   of  1 . 2 0 0   l i t e r s / m i n u t e   wou ld   be  n e -  

c e s s a r y .   A  s e c o n d   a d v a n t a g e   of  t h i s   m e t h o d   is  the   f a c t   t h a t  

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



e n e r g y   is   n e v e r t h e l e s s   g e n e r a t e d   by  t h e   s p r i n g   i t s e l f .   T h e  

f a c t   i s   t h a t   t h e   b a l a n c e   of  e n e r g y   i s   m a i n t a i n e d   by  t h e   g r a d u -  

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

re  c o n t r o l   v a l v e   to   t h e   t a n k .  

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

( 1 . 1 0 )   and  t h e   c o n s u m e d   e n e r g y   ( 1 . 1 1 ) .   The  r e t u r n   m o v e m e n t   o f  

t h e   p i s t o n   can   be  m a i n t a i n e d   e i t h e r   by  t h e   l o a d   p r o c e s s   i t s e l f ,  

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

t i n g   of   an  a c c u m u l a t o r   ( . 4 2 )   and  an  p r e s s u r e   r e l i e f   v a l v e   f o r  

t h e   d r a i n i n g   of  l e a k a g e   to   t h e   t a n k .   An  a l t e r n a t i v e   f o r   t h e  

i n v e n t i o n   i s   g i v e n   in   f i g .   6  in  w h i c h   a d o u b l e   o p e r a t i o n   c y l i n -  

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

of   t h e   h y d r a u l i c  c i r c u i t .   : 

H y d r o - p n e u m a t i c   p r o p u l s i o n .  

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

m o v e m e n t   on  t h e   p a s s i v e   s i d e   of   t h e   p i s t o n   by  m e a n s   of   a  p n e u -  

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

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

s p e e d ,   t h a t   i t   g i v e s   l i t t l e   l o s s   of  f r i c t i o n   and  can   be  a d j u s -  

t e d   in  a  s i m p l e   way.   An  i m p o r t a n t   p a r t   of  t he   i n v e n t i o n   i n  

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

a i r f l u i d b l o c k ,   p r e v e n t i n g   t h a t   in  c a s e   of  l e a k a g e   a i r   p e n e t r a -  

t e s   i n t o   t he   h y d r a u l i c   c i r c u i t .   A c c o r d i n g   to  f i g .   104  and  1 0 6  

t h i s   l o c k   can   be  f i t t e d   e i t h e r   to   t h e   p i s t o n   or  t o  t h e   c y l i n -  

d e r   w a l l .  

A l t e r n a t i n g   c u r r e n t   q e n e r a t o r .   ( A . C . g e n e r a t o r ) .  

E c o n o m i c   use   of  e n e r g y   and  r e l a t i v e l y   l a r g e   d i s p l a c e m e n t s   a r e  

p o s s i b l e   w i t h   t he   h y d r a u l i c   c i r c u i t .   The  r e g u l a t i o n   of  t h e  

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

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

of  e x e l l e r a t i o n   of  t h e   d y n a m i c   p h e n o m e n a .   H o w e v e r   t he   c o n s t r u c  

t i o n   and  the   o p e r a t i o n   of  t he   c o n t r o l   v a l v e   ( . 30 )   a re   r e p r e s e n -  

t i v e   f o r   t he   f r e q u e n c y   and  t he   p o s i t i o n   of  the   p i s t o n .   For  t h e  

s a k e   of  b r e v i t y   t h i s   c o n t r o l   v a l v e   and  t h e   t o t a l   s y s t e m   of  o p e -  

r a t i o n   a r e   c a l l e d   " a l t e r n a t i n g   c u r r e n t   g e n e r a t o r " .   B y  a p p l i -  

c a t i o n   of  a  l i n e a r   c o n t r o l   v a l v e   t he   o p e r a t i o n   is  r a t h e r   c o m -  

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



In  h a t   c a s e   the   a p p l i c a t i o n   of  a  s e r v o - v a l v e   as  a v a i l a b l e   o n  

the   m a r k e t   s eems   to  be  o b v i o u s .   T h i s   h o w e v e r   is  no t   p o s s i b l e  

or  is  e x o r b i t a n t l y   e x p e n s i v e   in  c a s e   of  r e q u i r e d   f l o w s   of   a  

1 . 0 0 0   l i t e r s / m i n u t e   as  s k e t c h e d   a b o v e .  

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

is  a d j u s t a b l e   f o r   m a n i p u l a t i n g   t h e   r i g h t   p o s i t i o n   of  t h e   p i s t o n .  

The  f r e q u e n c y   i s   now  r e g u l a t e d   in  a  s i m p l e   way  by  t h e   n u m b e r   o f  

r e v o l u t i o n s   of  t h e   r o t a t i n g   v a l v e .  

The  ma in   r e g u l a t i o n   of  t h e   r e l a t i o n   b e t w e e n   the   t i m e s   of  o p e -  

n i n g   has   to   c o r r e s p o n d   w i t h   t he   a d j u s t m e n t   of  t he   p r e s s u r e s   o f  

t he   h y d r a u l i c   s e t s .   The  e x a c t   p o s i t i o n   and  the   c o u p l i n g b a c k   o f  

t h e   m o v e m e n t   of  t h e   p i s t o n   can  be  a t t a i n e d   e i t h e r   by  h a n d   o r  

e l e c t r i c a l y ,   p n e u m a t i c l y   or  h y d r a u l i c a l l y   way,  by  r e g u l a t i n g   i n  

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

e x t r a   v a l v e   ( s ee   f i g .   18A  en  1 8 B ) .  

Up  to   now  t h e   r o t a t i n g   v a l v e   was  c o m p o s e d   of  a  c y l i n d r i a l   h a i -  

s i n g   and  a  r o t o r ,   w h e r e a s   t he   German  p a t e n t   c l a s s   60A  2 1 - 1 2 ,  

number   1 9 5 7 - 3 A ,   d a t e d   1 5 . 1 1 . 1 9 7 3   m e n t i o n s   an  a d j u s t i b i l i t y   o f  

the   r o t o r   by  means   of  a  l e v e r .   In  a c c o r d a n c e   w i t h   t he   p r e s e n t  

i n v e n t i o n   i t   is  p o s s i b l e   to  c r e a t e   a  more  u n i v e r s a l   d e s i g n   o f  

t he   r o t a t i n g   c o n t r o l   v a l v e .   The  c o n s t r u c t i o n s   of  t he   r o t a t i n g  

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

-  c o n s t r u c t i o n   of  t h e   s i d e   of  t he   g e n e r a t o r   in  b r o k e n   s u r f a c e s  

in  a  way  t h a t   t he   s e c t i o n   fo rms   a  t r i a n g l e ,   a  s q u a r e   or  a  p o -  

l y g o n .   Now  p l a t e   a s s e m b l y   is  p o s s i b l e   f o r   t he   d i r e c t   a d d i t i o n  

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

of  t he   c o n s t r u c t i o n   ( s e e   f i g . 7 ) .  

-  F u r t h e r m o r e   t he   p l a c i n g   of  one  or  more  b u s h e s   b e t w e e n   r o t o r  

and  h o u s e ,   w h i c h   a re   l y i n g   e i t h e r c p p o s i t e   e a c h   o t h e r   or  a x i a l l y  

b e h i n d   e a c h   o t h e r   or  a r e   d i e v i d e d   i n t o   two  or  more  s e g m e n t s   i n  

t a n g e n t i a l   d i r e c t i o n   ( s e e   f i g .   8 ) .  

-  T h e s e   b u s h e s   can  be  made  e i t h e r   s l i d e   or  to  r e v o l v e   or  can  b e  

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

g e n e r a t o r .  

-  The  b u s h e s   and  t he   h o u s i n g   a re   c o n s t r u c t e d   in  such   a  way  t h a t  

d u r i n g   the   a c t i o n   of  the   g e n e r a t o r   i t   is  p o s s i b l e   to  s l i d e   t h e  

b u s h e s   a x i a l l y   or  to  r o t a t e   them  by  means   of  a  l e v e r   a n d / o r   b y  

a  s e r v o - d r i v e   a n d / o r   by  b u i l d i n g   up  a  p n e u m a t i c   or  h y d r a u l i c  



d i r   a n c e   of  p r e s s u r e   a g a i n s t   some  gi   t h e   s i d e s   of  t h e s e   b u s h e s  

( c . z   f i g .   9 A , B , S ) .   The  a d v a n t a g e   of  t h e s e   of  t h e   a d j u s t a b i l i t y  

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

o p e r i n g t i m e s   a n d / o r   t h e   f l o w   c a p a c i t y   can   be  r e g u l a t e d .  

-  F u r t h e r m o r e   s u c h   a  c o n s t r u c t i o n   of  t h e   b u s h e s )   t h a t   t h e y ,   d u -  

r i n g   t h e   a c t i o n   of  t h e   g e n e r a t o r ,   can   be  d r i v e n   w i t h   a  c e r t a i n  

s p e e d ,   e i t h e r   by  a  s e c o n d   r o t a t i n g   d r i v e   or  e x t e r n a l l y   or  i n t e r -  

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

m e a n s   of  p l a n e t   g e a r s .   ( see   f i g .   lOA  and  1 0 B ) .  

-  The  c o n s t r u c t i o n   of  t h e   r o t o r   in  two ,   a x i a l l y   c o n s e c u t i v e   p a r t s  

w h i c h   c an   move  in  fo rm  of  a  t e l e s c o p e   w i t h   r e g a r d   to  e a c h   o t h e r ,  

by  m e a n s   of  an  h y d r a u l i c ,   a  p n e u m a t i c   or  a  m e c h a n i c a l   d r i v e .  

T h i s   c o n s t r u c t i o n   h a s   t h e   a d v a n t a g e   t h a t   t h e   c o n n e c t i o n   b e t w e e n  

m o t o r   and  r o t o r   c a n   be  f i x e d ,   w h i l e   t h e   s e c o n d   p a r t   of  t h e   r o t o r  

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

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

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

s l i d e a b l e   b u s h   may  be  s u p e r f l u o r s   ( f i g . 1 1 ) .  

-  The  c o n s t r u c t i o n   of  t h e   r o t o r   in  s u c h   a  way  t h a t   p a r t s   of  t h e  

r o t o r   c o n s i s t   of  one  or  more  b u s h e s   w h i c h   t h e r e f o r e   r e v o l v e   w i t h  

t h e   r o t o r   b u t   a r e   a x i a l l y   s l i d e a b l e   e i t h e r   d u r i n g   a c t i o n   or  o n  

p a r t i a l   d i s m o u n t i n g   in  o r d e r   to  a d j u s t   or  to   e x c h a n g e   t he   b u s h e s  

( s e e   f i g .   1 2 ) .  

-  C o n s t r u c t i o n   of  t h e   r o t o r   w i t h   t u r b i n e   v a n e s   by  w h i c h   t h e   r o -  

t o r   c a n   be  d r i v e n   h y d r a u l i c a l l y   r o t a t i n g   to  t h e   r i g h t   as  w e l l   a s  

to   l e f t   by  m e a n s   of  two  d i f f e r e n t   t u r b i n e s .  

The  p o s i t i o n   of  t h e   v a n e s   can  be  a d j u s t a b l e   by  c e n t r i f u g a l   c o n -  

t r o l   so  t h a t   an  a u t o m a t i c   r e g u l a t i o n   of  r e v o l u t i o n s   is   b r o u g h t  

a b o u t   ( s e e   f i g . 1 3 ) .  

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

s i g n   of  g r o o v e s   and  o p e n i n g s   in  t h e   r o t o r ,   t h e   b u s h e s   or  in  t h e  

h o u s i n g .  

-  The  a p p l i c a t i o n   of  s e v e r a l   g r o o v e s   and  o p e n i n g s   in   t h e   r o t o r ,  

t he   b u s h e s   or  t h e   h o u s   so  t h a t   s e v e r a l   h y d r a u l i c   c i r c u i t s   a r e  

f o r m e d ,   in  w h i c h ,   t h r o u g h   the  a d j u s t m e n t   of  t h e   b u s h   or  r o t o r  

a c c o r d i n g   to  t he   a b o v e   c o n s t r u c t i o n ,   t he   d i s t r i b u t i o n   of  t h e   h y -  

d r a u t i c   med ium  o v e r   t h e s e   s e v e r a l   c i r c u i t s   can   be  i n f l u e n c e d  



-  The  c o n s t r u c t i o n   of  t he   b u s h   or  r o t o r   w i t h   an  o b l i q u e   t r i a g u -  

l a r   o p e n i n g   or  g r o o v e .   By  the   s l i d i n g   of  t he   b u s h   or  r o t o r ,   a  

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

a r i s e s .   T h i s   i n v e n t i o n   is   v e r y   i m p o r t a n t   f o r   t he   c o n t r o l   of  t h e  

p o s i t i o n   of  t he   c y l i n d e r   and  the   r e g u l a t i o n   of  t he   r e l a t i o n   o f  

t he   o p e n i n g   t i m e s   w i t h   r e g a r d   to  the   r e l a t i o n   of  the   v a r i o u s   o f  

a d j u s t e d   w o r d i n g   p r e s s u r e s   ( see   f i g . l 4 ) .  

-  A r r a n g e m e n t   of  t he   o p e n i n g s   and  g r o o v e s   in  such   a  way  t h a t   a n  

o p e n i n g   or  g r o o v e   c o i n c i d e s   w i t h   two  c o r r e s p o n d i n g   o p e n i n g s   o r  

g r o o v e s .   By  a d j u s t m e n t   of  t he   bush   w i t h   r e s p e c t   to  t he   r o t o r  

a n o t h e r   d e v i s i o n   of  the   o p e n i n g   a r i s e s   by  w h i c h   a  m u l t i   way  s y s -  

tem  i s   a l s o   r e a l i s e d   ( see   f i g . 1 5 ) .   By  t h e s e   v a r i o u s   p o s s i b i l i t i e s  

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

be  b u i l t   up,  of   w h i c h   e x a m p l e s   w i l l   be  g i v e n   l a t e r   o n .  

R o t a t i n g   c o n t r o l   v a l v e   w i t h   l i n e a r   f l o w .  

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

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

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

r o t a t i o n e l   p r e v e n t e d .  

In  t h i s   c o n s t r u c t i o n   h a r d l y   any  d e f l e c t i o n   of  the   o i l   f l ow  o c -  

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

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

to  be  f o u n d   in  t h o s e   p l a n e s   wh ich   a re   p l a c e d   v e r t i c a l l y   to  t h e  

r o t a t i o n   a x i s   of  the   g e n e r a t o r .   The  c o n s t r u c t i o n   of  t he   p o r t s  

of  t h e   g e n e r a t o r   can  be  c o m p a r e d   to  a  r o t a t i n g   d i a p h r a g m .  

Now  t he   g e n e r a t o r   can  a t   one  s i d e   be  i n t e g r a t e d   w i t h   a  h y d r a u l i c  

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

t e d .   M o r e o v e r   i t   is  p o s s i b l e   t h a t   t h e s e   a c c u m u l a t o r s ,   as  p i s t o n  

a c c u m u l a t o r s ,   a re   i n t e g r a t e d   w i t h   the   g e n e r a t o r .   Wi th   t h i s   c o n -  

s t r u c t i o n ,   c o n s i d e r a b l e   o i l   f lows   a re   p o s s i b l e .   The  a d j u s t m e n t  

of  t he   o p e n i n g   ( d i a p h r a g m )   is  p o s s i b l e   by  f i x i n g   an  e x t r a   d i a -  

p h r a g m   w h i c h   can  be  r o t a t e d   w i t h   r e g a r d   to  the   n o - m o v i n g   p a r t  

of  t he   d i a p h r a g m   b u t   does   no t   move  w i t h   the  r e v o l v i n g   p a r t   o f  

the   g e n e r a t o r .  

In  o r d e r   to  p r e v e n t   the   o c c u r r e n c e   of  v e r y   g r e a t   a x i a l   f o r c e s  

b e t w e e n   the  h o u s i n g   and  the  r o t o r   i t   is  e v e n t u a l l y   p o s s i b l e   t o  

p l a c e   the  d i a p h r a g m a   at  b o t h   s i d e s   of  the  r o t o r   in  such   a  w a y  



t h a t   t he   l i n e a r   f o r c e s   may  be  p a r t i a l l y   or  e n t i r e l y   a b s o r b e d   b y  

t h e   r o t o r   i t s e l f .   F u r t h e r   t h e   r e a d e r   i s   r e f e r r e d   to   t h e   e x a m -  

c o n s t r u c t i o n   e x a m p l e .   The  c o m b i n a t i o n   of  l i n e a r   m o t o r ,   g e n e r a -  

t o r   and  a c c u m u l a t o r   to   an  o b l o n g   u n i t   i s   a l s o   p a r t   of   t h e   i n v e n -  

t i o n .  

PRINCIPLE  OF  THE  MASS  MOVEMENT  REACTOR. 

K i n e t i c   e x c i t a t i o n .   A c c o r d i n g   to   t h i s   t h i r d   m e t h o d   t h e   D . P .   a r e  

g e n e r a t e d   by  means   of   t h e   s o - c a l l e d   "mass   m o v e m e n t   r e a c t o r " ,  

(M.M.R . )   In  t h e   MMR  k i n e t i c   e n e r g y   i s   b u i l t   up  by  s e t t i n g   a  m a s s  

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

e n e r g y   has   b e e n   g e n e r a t e d ,   a f t e r   t h i s   t he   mass   i s   d e c e l l e r a t e d  

a g a i n   in  s u c h   a  way  t h a t   t h e   e n e r g y   w h i c h   comes   f r e e   on  a c c o u n t  

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

s y s t e m .   The  h y d r a u l i c   e n e r g y   b u i l t   up  in  t h i s   way  can   be  a p -  

p l i e d   e i t h e r   d i r e c t l y   in  t h e   f o rm  of   a  r e a c t i o p o w e r   on  one  of  t h e  

w a l l   b o t t o m s   or  a  v e s s e l   or  c y l i n d e r   ( r e a c t i o n )   or  in   t he   f o r m  

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

In  t h e   p r e s e n t   i n v e n t i o n   a  mass   ( n r .   2 0 . 1 7   f i g .   20)  i s   b r o u g h t  

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

( 1 / 2   mv2)  h a s   b e e n   b u i l t   up .   The  mass   can   be  d r i v e n   by  a  l i n e a r  

h y d r a u l i c   or  p n e u m a t i c   m o t o r ,   n r .   2 0 . 1 2 .   M o r e o v e r   t h e   mass   h a s  

to   be  c o n n e c t e d   w i t h   a  p l u n g e r   n r .   2 0 . 2 5   in  a  c y l i n d e r   or  v e s s e l ,  

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

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

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

r e s i s t a n c e   as  p o s s i b l e   when  p u s h i n g   away  the   o i l .   T h i s   h a p p e n s  

e i t h e r   when  t h e   o i l   can   f l o w   r e l a t i v e l y   u n p r e s s e n e d ,   t h r o u g h   t h e  

p l u n g e r   ( f i g . 2 l )   or  f l o w   r e l a t i v e l y   u n p r e s s e r e d   r o u n d   a b o u t   t h e  

p l u n g e r   or  can  wash   t h r o u g h   b y - p a s s   c h a n n e l s   o u t s i d e   t h e   c y l i n d e r  

T h i s   means   t h a t   f o r   t h e   d i s p l a c e m e n t   of  t h e   p l u n g e r ,   f i g . 2 0 . 2 5  

no  h y d r a u l i c   s e t   is   n e e d e d   of  w h i c h   s e t   t h e   c a p a c i t y   has   a  d i r e c t  

r e l a t i o n   w i t h   t he   q u a n t i t y   of   o i l   d i s p l a c e d   by  t h e   p l u n g e r .   W h e n  

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

t h e   p l u n g e r   and  w i t h   i t   t h e   mass   is   s u d d e n l y   b r a k e d   by  means   o f  

an  a p p a r a t u s   w h i c h   e n t i r e l y   or  p a r t l y   p r e v e n t s   t h e   w a s h i n g   of  t h e  

o i l   t h r o u g h   or  r o u n d   a b o u t   the   p l u n g e r ,   or  r o u n d   a b o u t   t h e   c y l i n -  

d e r .   The  i n e r t i a   r e s i s t a n c e   of  t he   b r e a k i n g   mass   now  w i l l   b e  



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

t he   p l u n g e r   and  can  no  l o n g e r   be  w a s h e d   a r o u n d .   The  p r o c e d u r e  

of  t h e   s u d d e n   b r a k i n g   of  t h e   w a s h i n g   a r o u n d   of  t he   o i l   can   e i -  

t h e r   be  a c h i e v e d   by  the   c o n s t r u c t i o n   of  t h e   p l u n g e r   i t s e l f ,   ( s e e  

f i g .   21B,  22,  24A)  or  by  an  a u t o m a t i c a l l y   f u n c t i o n i n g   v a l v e -  

c o n s t r u c t i o n   ( s ee   f i g .   25)  or  by  a  c o n t r o l   c o n s t r u c t i o n   or  c a n  

be  a c t i v a t e d   by  a  c o m b i n a t i o n   of  t h o s e   p o s s i b i l i t i e s .   When  s p a -  

ce  n r .   2 0 . 2 2   ( f u r t h e r   on  to   be  c a l l e d   c o m p r e s s i o n   c h a m b e r   i s  

c o m p l e t e l y   b l o c k e d ,   t h e   d i s t a n c e   t r a v e l l e d   by  t he   mass  a f t e r  

a p l l i c a t i o n   of  t h e   b r a k e   is   d e t e r m i n e d   by  t h e   c o m p r e s s i b i l i t y  

of  the   o i l   and  the   s t i f f n e s s   of  t he   c o n s t r u c t i o n   and  the   o i l  

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

The  p r o c e s s   t a k i n g   p l a c e   by  the   b r e a k i n g   of  t h e   mass  can   be  u s e d  

e i t h e r   f o r   t h e   b u i l d i n g   up  of  o i l   p r e s s u r e   on  a  w a l l   ( 5 . 2 8 )   o f  

t he   v e s s e l   or  of  a  c y l i n d e r ,   by  w h i c h   a  r e a c t i o n s   f o r c e   a r i s e s ,  

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

h i g h   p r e s s u r e .   In  b o t h   c a s e s   i t   is  u s e f u l   to   r e g u l a t e   t h e   h e i g h t  

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

c o n n e c t i n g   an  a c c u m u l a t o r   w i t h   the   p r e s s u r e   c h a m b e r .   T h e s e   o r  

more  a c c u m u l a t o r s   ( f u r t h e r   one  to  be  c a l l e d   b r a k e   a c c u m u l a t o r s ) ,  

n r .   2 0 . 4 5   s h o u l d   have   s u f f i c i e n t   c a p a c i t y   to   be  a b l e   to  t a k e   i n  

a  q u a n t i t y   of  o i l   e q u a l   to   t h e   s u r f a c e   of  t h e   p l u n g e r ,   m u l t i -  

p l i e d   by  t h e   e x t e n d e d   d i s t a n c e ,   t r a v e l l e d   a f t e r   t he   a p p l i c a t i o n  

of  t he   b r a k e .   M o r e o v e r   t h e   a b s o r b t i o n   s p e e d   of  t he   a c c u m u l a t o r  

s h o u l d   be  g r e a t e r   t h a n   or  e q u a l   to  t he   f l o w   d e t e r m i n e d   by  t h e  

s e r v i c e   of  t h e   p l u n g e r ,   m u l t i p l i e d   by  t h e   maximum  s p e e d   of  t h i s  

p l u n g e r .   When  a l l   b r e a k i n g   e n e r g y   is  d i r e c t l y   a b s o r b e d   by  t h e  

t r e a t e d   s y s t e m ,   t h i s   means   by  d i s p l a c e m e n t   of  t he   c y l i n d e r   o r  

t he   t r e a t e d   h y d r a u l i c   s y s t e m ,   no  r e l a t i v e   m o v e m e n t   b e t w e e n   p l u n -  

ge r   and  c y l i n d e r   w i l l   a p p e a r ,   r e s p .   t h e   b r a k e   a c c u m u l a t o r   w i l l  

no t   or  h a r d l y   be  f i l l e d .   The  mass  w i l l   s t o p .   When  h o w e v e r   t h e  

v e s s e l   or  c y l i n d e r   i s   r e s t i n g   on  an  i n f i n i t e l y   s t i f f   u n d e r g r o u n d  

or  when  t h e   t r e a t e d  h y d r a u l i c   s y s t e m   is   v e r y   s t i f f ,   the   l a r g e s t  

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

and  the   b r a k e   a c c u m u l a t o r s   w i l l   be  f i l l e d .   Nex t ,   when  the   m a s s  

has   come  to  r e s t   the   b r a k e   a c c u m u l a t o r s   w i l l   d i s c h a r g e   en  w i l l  

d r i v e   b a c k   the   mass .   C o n s e q u e n t l y   t h e r e   o c c u r s   a  s e c o n d   s h o c k  



or  c  e   can   say   t h e   f i r s t   s h o c k   i s   e x t e n d e d .   Now,  l i t t l e   e n e r g y  

h a s   b e e n   u s e d   up  and ,   in  c a s e   t h e r e   was  now  l o s s   of  e f f i c i e n c y ,  

t h e   mass   w o u l d   be  t r a v e l l i n g   b a c k   to   t h e   s t a r t i n g   p o i n t .   In  o r -  

d e r   to   r e g u l a t e   t h e   d r i v i n g   b a c k   by  t h e   a c c u m u l a t o r   and  to   d o u -  

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

much  e n e r g y   h a s   be  c o n s u m e d   or  w a s t e d   on  a c c o u n t   of  t h e   l o s s   o f  

e f f i c i e n c y   " f r i c t i o n "   a  s e c c o n d   s e r i e s   of  one  or  more   a c c u m u l a -  

t o r s   n r .   2 0 . 4 6  -   f u r t h e r   to   be  c a l l e d   a c c e l e r a t i o n   a c c u m u l a t o r s  

is   a p p l i e d   w h i c h   a r e   c o n t i n i o u s l y   l o a d e d   by  a  h y d r a u l i c   s e t .  

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

a  v a l v e   w h i c h   is   c l o s e d   when  t h e   p r e s s u r e   in  t he   p r e s s u r e   c h a m -  

b e r   i s   low  and  w h i c h   i s   o p e n e d   in  c a s e   of  h i g h   p r e s s u r e   a t   t h e  

moment   b e f o r e   t h e   b r a k e   a c c u m u l a t o r s   a r e   d i s c h a r g e d .   To  t h e  

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

of   t h i s   v a l v e   ( f i g .   26)  w h i c h   o p e r a t e s   in  s u c h   a  way  t h a t   t h e  

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

b e r   i s   o p e n e d   and  c l o s e d   a t   t h e   r i g h t   momen t .   I t   i s   to   be  n o t i -  

ced   t h a t   a  t o o   l o n g l a s t i n g   o p e n i n g   of  t he   v a l v e   w i l l   c a u s e   an  e x -  

o r b i t a n t   l o s s   of  e n e r g y   by  t h e   f l o w i n g   o f f   of  t he   o i l   to   t h e   w a s h  

and  p r e s s u r e   s p a c e s .   In  t h e   c a s e   t h e   p r o p u l s i o n   of   t h e   mass   i n  

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

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

or  by  g r a v i t a t i o n ,   t h e   m o v e m e n t   of   t h e   e n t i r e   s y s t e m   w i l l   be  a u -  

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

n e c e s s a r y   e n e r g y   w i l l   o n l y   be  s u p p l i e d   by  t he   h y d r a u l i c   s e t   w h i c h  

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

To  s t a r t   up  t h e   m o v e m e n t   a  o n e - o f f   p r o p u l s i o n   of  t h e   mass   in  o p -  

p o s i t e   d i r e c t i o n   is   n e c e s s a r y   by  e i t h e r   a  s u d d e n   o p e n i n g   of  t h e  

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

by  a  m e c h a n i c a l   m o v e m e n t   of  t h i s   v a l v e   ( see   f i g . 3 2 ) .   The  i n v e n -  

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

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

c r e a t e d .   I t   is   a l s o   p o s s i b l e   to   c o n s t r u c t   t h e   p l u n g e r   and  t h e  

mass   as  one  p a r t   ( f i g .   2 7 a ) .  

M o r e o v e r   t he   i n v e n t i o n   p r o v i d e s   p o s s i b i l i t y   to  f i x   t h e   p r o p u l -  

s i o n   e i t h e r   i n s i d e   t he   p l u n g e r ,   w h i c h   now  has   r e l a t i v e l y   d i m e n -  

s i o n g ,   or  on  the   o u t s i d e   OC  t h i s   p l u n g e r   ( see   r e s p . f i g s . 2 9   and  3 0 )  



I n  a   p r e s e n t   n v e n t i o n   in  is  u s e f u l   to  p r o v i d e   a  v e r y   r e l i a b l e  

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

T h e r e f o r e   t he   a p p l i c a t i o n   of  a  h y d r o - s t a t i c   b e a r i n g   w i t h   w e d -  

s h a p e d - s l o t - b e a r i n g s   ( w i g s p l e e t l a g e r s )   is  p a r t   of  t h e   i n v e n t i o n .  

H y d r a u l i c   i m p a c t j a c k .  

The  m o v e m e n t   of  t he   o i l   f l o w   t h r o u g h   or  r o u n d   a b o u t   t h e   p l u n g e r  

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

of  h i g h   s p e e d s .   An  a l t e r n a t i v e   to  p r e s e n t   i n v e n t i o n   ( c a l l e d   " i m -  

p a c t   j a c k " ) ,   t h i s   o b j e c t i o n   d i s a p e a r   by  r e d u c i n g   t h e   m o v e m e n t   o f  

the   o i l   to   t h e   d e -   and  a c c e l e r a t i o n   p a r t s   o n l y .   H e r e b y   t h e   c o n -  

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

w h i c h   e x p a n d s   when  t h e   p o r t s   of  t he   a c c e l e r a t i o n   a c c u m u l a t o r   a r e  

o p e n e d .   In  t h i s   c a s e   o p e r a t i o n   of  t h e   i m p a c t   j a c k   is  to   be  c o m -  

p a r e d   w i t h   a  m o r t a r .   As  a  m a t t e r   of  f a c t   an  i m p a c t   on  t h i s   m o r -  

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

T h e r e f o r e   t he   i m p a c t   j a c k   can   be  u s e d   as  an  a p p a r a t u s   f o r   t h e  

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

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

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

The  b r a k i n g -   and  a c c e l e r a t i o n   a c c u m u l a t o r s   can   be  c o m b i n e d   i n  

one  s y s t e m ,   p r o v i d e d   t h a t   i t   is   p o s s i b l e   to   a v o i d   a  c o m p l e t e  

c h a r g i n g   of  t h i s   s i n g l e   a c c u m u l a t o r ,   b e c a u s e   in  t h a t   c a s e   t he   s y s -  

tem  w o u l d   l o o s e   i t s   e l a s t i c i t y .   In  t he   e x a m p l e s   ( f i g .   35)  c o n -  

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

L i q u i d -   a g i t a t o r .  

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

have   a  l a r g e   s i d e w a r d s   e x p a n s i o n   a t   h i g h   p r e s s u r e s .   T h a n k s   to   t h e  

p o s s i b i l i t y   of  c r e a t i n g   r e l a t i v e l y   l a r g e   f l o w s   t he   l i q u i d   w i l l  

s t a r t   a  v e h e m e n t   m o v e m e n t   to  the   r a t h e r   g r e a t   e x p a n s i o n   of  t h e   t u -  

b e s .   T h i s   m o v e n e n t   can  be  c o n t r o l l e d   by  the   p a t t e r n   of  the   D . P .  

The  s e p a r a t i o n   of  m a t e r i a l s   in  a  l i q u i d - b a s s i n .  

When  the   d y n a m i c   p h e n o m e n a   in  h y d r a u l i c   h o s e s   a c c o r d i n g   to  t he   i n -  

v e n t i o n   a r e   d e t e r m i n e d   in  the  r i g h t   way  the   h y d r a u l i c   t u b e s   in  a 

b a s i r   j u s t   a  s e n e r a t i o n   of  l i q u i d   and  g r a i n s   w i l l   o c c u r   i n s t e a d   o f  

a  m i   i ng ,   or  an  a c c e l e r a t i o n   s e d i m e n t a t i o n .   T h i s   h a p p e n s   when  t h e  

movement   and  the  a c c e l e r a t i o n   b e l o n g i n g   to  the   D.P .   in  the   a p p a r a -  

tus   c o n s i d e r  t h l y  



A i r   u b b l e s .  

T e s t -   h a v e   i n d i c a t e d   t h a t   b e s i d e s   t h e   p l a c e   of  g r a i n s   in  a  l i q u i d  

a l s o   t he   p o s i t i o n   of  a i r   b u b b l e s   in  a  l i q u i d   c an   be  i n f l u e n c e d   b y  

m e a n s   of  D . P .   When  h y d r a u l i c a l l y   e x p a n d a b l e   t u b e s   a r e   p l a c e d   i n  

a  l i q u i d   and  t h e   r i g h t   p a t t e r n   of   v i b r a t i o n   is   g e n e r a t e d ,   t h e   a i r  

b u b b l e s   w i l l   n o t   s i m p l y   r i s e   f r o m   t h e   l i q u i d   b u t   can   be  d i r e c t e d  

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

of   t h e   v i b r a t i o n .   B e c a u s e   t h e   a i r b u b b l e s   a l s o   make  a  v i b r a t i n g  

m o t i o n ,   t h e   a b s o r p t i o n   of  e . g .   o x i g e n   o u t   of  t h e   a i r   to   t h e   l i -  

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

l a t i v e l y   v e r y   h i g h .  

C o n v e y o r s   and  s h a k i n g   s i e v e s .  

The  i n v e n t i o n   m e e t s  t h e   a p p l i c a t i o n   o f   D . P .   to   p r o v i d e s   t h e   m o -  

t i o n   of   a  s h a k i n g   c o n v e y o r   or  a  s h a k i n g   t a b l e .   By  a p p l i c a t i o n  

of   t h e   r i g h t   f r e q u e n c i e s   and  t h e   r i g h t   s u b d i v i d i n g   of   t h e   a c e l -  

e r a t i o n   w i l l   by  d i f f e r e n t   a c c e l   in  t h e   one  and  t h e   o t h e r   d i r e c -  

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

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

be  d i f f e r e n t   on  a c c o u n t   of  w h i c h   a  s e p a r a t i n g   e f f e c t   a r i s e s .  

S e p a r a t i o n  o f   g r a i n s   in  a  m o v i n g   l i q u i d .  

The  i n v e n t i o n   p r o v i d e s   an  a p p l i c a t i o n   b r i n g i n g   a  f l o w i n g   l i q u i d  

i n t o   a  t u b e   n r .   4 6 . 6 7   w h e r e i n   t h e   l i q u i d   f l o w s   r a t h e r   s l o w l y   a n d  

is   k e p t   u n d e r   a  low  p r e s s u r e   ( s e e   f i g . 4 6 ) .   The  t u b e   n r .   4 6 . 6 7 ,  

c a l l e d   s h a k i n g   t u b e ,   is   b r o u g h t   s i d e w a y s   in  v i b r a t i o n   so  t he   l i -  

q u i d   i s   f o r c e d   to   v i b r a t e   in  t h e   same  way.   T h i s   v i b r a t i o n   is   now 

e x e c u t e d   in  a  v e r y   a s a m m e t r i c a l   way,   i . e .   a  v e r y   s t r o n g   a c c e l e r a -  

t i o n   in  one  d i r e c t i o n   and  a  s m a l l   one  in  t he   o t h e r .   Due  to   t h e  

i n e r t i a l   f o r c e   and  t he   r e s i s t a n c e   of  t he   g r a i n s   in  t he   l i q u i d s ,  

t h e s e   g r a i n s   w i l l   move  t o w a r d s   one  s i d e   of  t he   t u b e .   E i t h e r   t h e  

l i q u i d   w i t h   g r a i n s   w i l l   be  more   c o n c e n t r a t e d   or  g r a i n s   of  d i f f e -  

r e n t   d i a m e t e r   can  be  s e p a r a t e d   by  p l a c i n g   d i f f e r e n t   s h a k i n g   t u b e s  

in  s e r i e s   and  d i v i d i n g   t hem  i n t o   c o m p a r t m e n t s   ( f i g . 4 7 )   ( see   f u r -  

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

F a t i g u i n g   m a c h i n e .  

The  i n v e n t i o n   p r o v i d e s   the   a p p l i c a t i o n   of  a  by  a  D .P .   d r i v e n   l i -  

n e a r   m o t o r   w h i c h   a c t i v a t e s   a  v i b r a t i o n   of  a  r e l a t i v e l y   h i g h   a m -  

p l i t u d e   and  a  r e l a t i v e l y   h i g h f r e q u e n c y .  B y   t h i s   m e t h o d   is  i t  



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

r e q u i r e d   e . g .   s p r i n g   s t r u c t u r e s ,   q u i c k l y .  

D y n a m i c   P r e s t r e s s i n g .  

In  t he   i n v e n t i o n   a  p r e s t r e s s i n g   b a r   w i l l   e i t h e r   b e f o r e ,   or  a f t e r  

t he   p r e s t r e s s i n g   be  b r a u g h t   i n t o   t h e   v i b r a t i o n s ,   ( see   f i g .   5 0 b )  

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

and  a l s o ,   by  a p p l i c a t i o n   of  a  v i b r a t i o n   of  s u c h   a  f r e q u e n c y   t h a t  

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

of  t he   b a r   ( s ee   f i g .   5 0 c ) .   I t   is  p o s s i b l e   to   a p p l y   a  s p a n j a c k  

w h i c h   is   d r i v e n   by  means   of  a  D . P .   or  to  s p a n   w i t h   a  t r a d i t i o n a l  

s p a n j a c k   w h i c h   r e s t s   on  a  h o l l o w   c y l i n d e r ,   w h i c h   c y l i n d e r   i s  

b r o u g h t   i n t o   v i b r a t i o n   by  a  a l t e r n a t i n g   c u r r e n t   w i t h   a  r e l a t i v e -  

ly   h i g h   a m p l i t u d e   ( f i g . 5 l a )   or  by  a p p l y i n g   a  v i b r a t i o n   m o t o r   o f  

t h e   e c c e n t r i c   t y p e   ( f i g .   5 1 b ) .   B e c a u s e   of   t h e   e f f e c t   of  t h e   v i -  

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

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

p r e - t e n s i o n   is   r e a l i s e d   in  a d v a n c e d   c o n d i d e r i n g   t he   f i n a l   s i t u -  

a t i o n   ( f i g .   5 1 c ) .  

B e c a u s e   of  t h e   r e l a t i v e l y   g r e a t   a b s o l u t e   s t r e t c h   of  a  l o n g   s p a n -  

b a r   i t   is  n e c e s s a r y   to  g e n e r a t e   a  v i b r a t i o n   w i t h   a  r e l a t i v e l y  

a m p l i t u d e   to   c r e a t e   an  i m p o r t a n t   d i f f e r e n c e   i n t e n s i o n ,   so  t h e   i n -  

v e n t i o n   to  a  p r o f i l e   t he   r e i n f o r c e m e n t   or  t h e   w a l l   of  t h e   h o l e ,  

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

d i r e c t i o n s .   T h i s   w i l l   c a u s e   a  c r e e p i n g   of  t he   b a r   l i k e   an  e a r  

of  c o r n .   I t   is  a l s o   p o s s i b l e   to   a p p l y   t i x o t r o p   l u b r i c a n t .  

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

In  t h i s   i n v e n t i o n   t he   m a t e r i a l   t h a t   h a s   to  be  c c m p a c t e d   w i l l   b e  

moved ,   t o g e t h e r   w i t h   t he   u p p e r -   and  u n d e r p l a t e ,   r e s p .   t he   f l o o r  

and  the   s t a m p ,   m o s t l y  u p  a n d   down,  in  t he   m a t r i c .   The  f l o o r   a n d  

t h e   s t a m p   w i l l   be  c o n t r o l l e d   by  a p p l y i n g   a  D .P .   On  the   one  h a n d  

i t   is  u s e f u l   t h a t   the   g r a i n s   a r e   in  v i b r a t i o n   to  r e d u c e   t h e   i n -  

t e r n a l   f r i c t i o n   w h e r e b y   t h e y   can   d i s p l a c e   t h e m s e l v e s   to  a  b e t t e r  

p o s i t i o n   d e n s i t y ,   on  t he   o t h e r   h a n d   i t   is  u s e f u l   to  i n c r e a s i n g  

m a i n t a i n   a  c e r t a i n   medium  p r e s s u r e   to  f o r c e   the   g r a i n s   in  a  m o r e  

c o m p a c t   p o s i t i o n .   An  a d v a n t a g e   of  t h i s   i n v e n t i o n   is  t h a t   the   a c -  

t i n g   D.P .   can  be  a d j u s t e d   to  the  d e m a n d s   of  t he   m a t e r i a l   to  b e  

c o m p a c t e d  b y   the  p o s s i b i l i t y   of  c o n t r o l l i n g   t h e s e   D.P.   Where   i n  



t h e   p a s t   h a m m e r i n g   was  n e e d e d ,   now  i t   is  p o s s i b l e   by  m e a n s   o f  

a i x i l a b l e   D . P .   to   a p p l y   in  one  d i r e c t i o n   s u c h   a  g r e a t   a c c e l e r a -  

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

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

of  g r a v i t y   to   p r e v e n t   t he   g r a i n s   f rom  d r i f t i n g   and  d e c o m p a c t i o n  

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

t i o n   t h a t   i t   s i m u l a t e s   a n ' i m p a c t .   T h i s   l i m i t s   t h e   f u n c t i o n   of  t h e  

u p p e r s t a m p   and  in  e x t r e m e   c a s e s   i t   c o u l d   be  o m i t t e d .  

R e f u r e   c r u s h i n g   r o l l e r .  

The  i n v e n t i o n   p r o v i d e s   t h e   d r i v i n g   of  t h e   h y d r o - m o t o r   of   t h e   r e -  

f u s e   c r u s h   r o l l e r   w i t h   a  h y d r a u l i c   a l t e r n a t i n g   c u r r e n t   of  an  a -  

s y m m e t r i c a l   c h a r a c t e r .   In  f i g .   55  t h e   r o t a t i n g   m o v e m e n t   i s   s k e t -  

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

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

f o r c e   i s   much  l a r g e r   t h a n   in  t h e   c a s e   of  a  q u a s i   s t a t i c   m o v e m e n t .  

In  an  a l t e r n a t e   a p p l i c a t i o n   t h e   v i b r a t i n g   d r i v e   of   t h e   h y d r o - m o -  

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

a b o v e   a  c e r t a i n   v a l u e ,   i . e .   a t   t h e   moment   t h a t   t h e   r o l l e r   is   a -  

b o u t   to   g e t  s t u c k .  

M o d u l a t e d   p r e s s i n g .  

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

t he   p r e s s   f o r   p u n c h i n g ,   p r e s s i n g   of  b u s h e s   or  r i n g s ,   r e f o r m i n g  

of  m e t a l   or  s u c h   w i t h   D . P .   The  a d v a n t a g e   of  t h e   m o d u l a t e d   p r e s -  

s i n g   i s   t h a t   t he   d y n a m i c   e f f e c t   of  t h e   m a s s e ' s   w h i c h   f o l l o w   t h e  

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

t h e r   t h e   v i b r a t i o n   of  t h e   w o r k p i e c e   can  be  an  a d v a n t a g e   p r o v i d e d  

t h a t   i t   i s   in  t h e   r i g h t   f r e q u e n c y .   A l s o   v i b r a t i o n s   c o u l d   be  u s e -  

f u l   i f   t h e y   h a v e   h i g h   f r e q u e n c y   t h a t   the   m a t e r i a l   s t r u c t u r e   w i l l  

be  a t t a c k e d .   The  i m p a c t   of  t he   mass   of  t he   v i b r a t i n g   s t a m p   a s  

w e l l   t he   l o w e r   p r e s s u r e   r e q u i r e d   by  the   v i b r a t i o n s   a c h i e v e   t h a t  

t he   much  more   e c o n o m i c   c o n s t r u c t i o n   of  t he   p r e s s .  

S o i l   c o m p a c t e n .  

The  i n v e n t i o n   p r o v i d e s   f o r   the   c o n s t r u c t i o n   of  a  s o i l   c o m p a c t i n g -  

m a c h i n e   t h a t   c o n s i s t s   of  a  i m p a c t p l a t e   n r .   5 7 . 1 7   w h i c h   w i t h   t h e  

h e l p   of  a  s i n g l y   w o r k i n g   l i n e a r   m o t o r   is  c o n n e c t e d   to  a  mass   c a l -  

l e d   b a l l a s t   n r .   5 7 . 1 8 .   The  l i n e a r   m o t o r   is  d r i v e n   from  t h e   b o t -  

tom  the   s i d e   of  the   i m p a c t p l a t e ,   by  a  s t r o n g l y   a s y m m e t r i c   v i b r a -  



t i o n .   The  p a t t e r n   of  t he   D.P .   has  to  be  r e g u l a t e d   in  such   a  w a y  
t h a t   the  b a l l a s t   is  a c c e l e r a t e d   in  a  f i x e d   t ime  by  the   a c c e l e r a -  

t i o n   of  g r a v i t y   and  d u r i n g   a  r e l a t i v e l y   much  s h o r t e r   t ime  to  a  

l a r g e   upwards   a c c e l e r a t i o n .   C o n s i d e r i n g   the   h i g h e s t   p o s i t i o n   o f  

the   b a l l a s t ,   the   f o l l o w i n g   p a t t e r n   of  movement   is  v a l i d .   The  b a l -  

l a s t   drops  t i l l   i t   r e a c h e s   i t s  m a x i m u m   speed   at   wh ich   moment  t h e  

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

b a l l a s t ,   wh ich   is  d e c e l e r a t e d .   M e a n w h i l e ,   the  i m p a c t p l a t e   u n d e r -  

goes  an  a c c e l l e r a t i o n   w i t h   the   c h a r a c t e r   of  a  t h r u s t .   Th i s   c a u -  

ses   an  upwards   m o t i o n   of  the   b a l l a s t   w h i l e   the  h i g h   p r e s s u r e   i n  

the   c y l i n d e r   w i l l   be  s t o p p e d   a t   the   moment  t h a t   the  b a l l a s t   h a s  

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

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

an  impac t   w h i c h   l e a d s   to  c o m p a c t i o n   and  a  downward  e l a s t i c   m o v e -  

ment .   The  m a c h i n e   works   o p t i m a l l y   when  the   f r e q u e n c y   is  a d j u s t e d  

in  such  a  way  t h a t   the   i m p a c t   on  the   s o i l   r e s o n a n t e s   w i t h   the  r e -  

sonance   f r e q u e n c y   of  t he   s o i l .   An  a l t e r n a t e   to  the   c o n s t r u c t i o n  

of  the  v i b r a t i n g   m a c h i n e   is  t he   a p p l i c a t i o n   of  a  mass  m o t i o n   r e a c -  

t o r   which  r e s t s   on  an  i m p a c t   p l a t e .   Here  i t   is  p o s s i b l e   to  r e a -  

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

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

mass  mot ion   r e a c t o r   in  such  a  way  t h a t   the  t o t a l   w e i g h t   of  the   c o n -  

s t r u c t i o n   a c t s   as  a  f i c t i v e   mass .   An  a d v a n t a g e   of  t h i s   c o n s t r u c -  

t i o n   is  t h a t   the   i m p a c t p l a t e   w i l l   s t a y   in  c o n t a c t   w i t h   the  s o i l  

when  the  - e x p l o s i o n -   is  c o n t r o l l e d   in  the  r i g h t   way.  This   m a c h i n e  

can  be  d r i v e n   by  the   h y d r a u l i c   s e t   of  a  road   c o n s t r u c t i n g   m a c h i n e .  

The  v i b r a t i n g   r a m .  

The  i n v e n t i o n   of  the   v i b r a t i n g   ram  a c c o r d s   in  many  p o i n t s   w i t h   t h e  

s o i l   c o m p a c t o r ,   w i t h   the  d i f f e r e n c e   t h a t   the   mach ine   now  is  c o u -  

p l e d   to  the  w o r k p i e c e .   The  p i l e   v i b r a t i n g   ram  e x i s t s   out   of  a  p i l e -  

shoe  nr  8.75  wh ich   is  c o u p l e d   to  the  p i l e   or  s h e e t p i l e   by  a  h y d r a u -  

l i c   c lamp.   To  the   p i l e s h o e   is  f i x e d   a  l i n e a r   motor   nr  58 .14   w h i c h  

d r i v e s   a  mass  h e r e   a f t e r   on  c a l l e d   b a l l a s t   nr  5 8 . 1 8 .   The  l i n e a i r  

motor   is  d r i v e n   w i t h   D.P.   Th i s   e n a b l e s   a  h i g h   a m p l i t u d e   and  a  p a t -  

t e r n   of  m o t i o n   and  a c c e l e r a t i o n   t h a t   is  u s e f u l   for   p e n e t r a t i o n .  

S ince   the  w e i g h t   of  the   p i l e ,   i n c l u d i n g   the  shoe  is  r e l a t i v e l y   l a r -  

ge,  in  many  c a s e s   even  h e a v i e r   t han   t h a t   of  the   b a l l a s t ,   the  c a s e  



e x i s t s   of  a  mass  s p r i n g   s y s t e m   w i t h   t h r e e   m a s s e ' s   and  two  s p r i n g s .  

The  i n v e n t i o n   e n a b l e s   the   a d j u s t m e n t   of  the   u p p e r m a s s   and  s p r i n g -  

s y s t e m   (D.P . )   in  such  a  way  t h a t   an  o p t i m a l   v i b r a t i o n   is  g e n e r a t e d .  

T h i s   c a u s e s  a   movement   of  the   p i l e   j u s t   in  f a s e   or  a n t i f a s e   w i t h  

the   movement   of  the   s o i l   w h i l e   the   p i l e   has   an  u n i m p o r t a n t   u p w a r d  

s w i n g   in  r e l a t i o n   to  the  n o r m a l   s u r f a c e   of  t he   g r o u n d .   The  a d v a n -  

t a g e   of  t h i s   i n v e n t i o n   is  t h a t   the   m o v e m e n t s   a re   much  more  a d j u s -  

t a b l e   t h a n  i n   the   case   of  the   t r a d i t i o n a l   p i l e - v i b r a t o r   b a s e d   o n  

t he   c o n s t r u c t i o n   of  the   e c c e n t r i c .   I t   is  o b v i o u s   t h a t   w i t h   t h e  

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

e a r t h   is  much  l a r g e r   t h a n   the   maximum  p o s s i b l e   c y c l i c   l oad   w i t h  

t r a d i t i o n a l   p i l e - v i b r a t o r .   An  a l t e r n a t i v e   manner   of  c o n s t r u c t i o n  

of  t h i s   i n v e n t i o n   c o n c e r n s   the   a p p l i c a t i o n   of  a  mass  m o t i o n   r e a c -  

t o r   i n s t e a d   of  a  l i n e a r   m o t o r   w i t h   b a l l a s t   in  which   the  d e c e l e r a -  

t i o n   of  the   moving   mass  t a k e s   p l a c e   l e s s   a b r u p t l y   t han   u s u a l .   S u c h  

a  v i b r a t i o n   is  a  v e r y   a s y m m e t r i c a l y   and  has   a  s h o c k i n g   c h a r a c t e r .  

See  a l s o   the   c h a p t e r   on  the   v i b r a t i o n   and  r e m b l o c k .  

V i b r a t i n g  s a m p l i n g .  

In  t h i s   i n v e n t i o n   a  s a m p l e r   n r .   59 .76   is  d r i v e n   by  a  l i n e a r   m o t o r  

n r .   59 .14   in  c o n n e c t i o n   w i t h   a  b a l l a s t   n r .   5 9 . 1 8 .   This   c o n s t r u c -  

t i o n   a l s o   is  c o m p a r a b l e   to  a  v i b r a t i n g   p i l e   d r i v e r .   C h a r a t i r i s t i c  

is  t h a t   the   p a t t e r n o f   p e n e t r a t i n g   the   t u b e   is   of  much  more  i m p o r -  

t a n c e   t h a n   the   v e l o s i t y .   The  p e n e t r a t i o n   has   to  be  p r o v i d e d   in  s u c h  

a  way  t h a t   the   sample   wh ich   e n t e r s   the  t u b e   is  damaged  as  l i t t l e   a s  

p o s s i b l e .   T h e r e f o r e   the   l i n e a r   mo to r   s h o u l d   be  d r i v e n   by  D.P.   i n  

such   a  manner   t h a t   the  s ample   in  the   t ube   moves  as  much  as  p o s s i b l e  

in  the   d i r e c t i o n   of  s a m p l i n g   and  is  not   d i s t e r b e d   by  s h a k i n g .   T e s t s  

have   shown  t h a t   the   l e n g t h   of  the   sample   can  r e a c h   90%  of  the   o r i g i -  

na l   l e n g t h   of  the   o r i g i n a l   s o i l ,   w h i l e   b y . s a m p l i n g   w i t h   rams  t h e  

l e n g t h  o f   such  a  sample   can  be  r e d u c e d   to   70%  or  50%. 

Dynamic  t e s t i n g   of  p a v e m e n t s .  

The  o b j e c t   of  t h i s   i n v i t a t i o n   is  to  s i m u l a t e   the   l oads   which   e x i s t  

a t   the   moment  of  p a s s i n g   of  a  m o b i l e   w e i g h t   over   the  p a v e m e n t ,   s u c h  

as  a  a u t o m o b i l   an  a i r p l a n e   or  a  whee l   of  a  t r a i n   over  the  r a i l s ,   a n d  

a l s o   to  r e p e a t   a  r a t h e r   l a r g e   number  of  l o a d   p a s s i n g s   in  a  r a t h e r  

s h o r t   t i m e .   Th i s   removes   the   o b j e c t i o n   of  the   t e s t m e t h o d s   n o w a d a y s ,  

whe re   i t   is  no t   p o s s i b l e   to  c o n s i d e r   the   h o r i z o n t a l   v e l o s i t y   of  a  

m o b i l e   l o a d .  



F u r t h e r  m o r e   in  t h i s   i n v e n t i o n   i t   is  p o s s i b l e   to  r e a l i s e   r e l a t i -  

v e l y   l a r g e   l o a d s   in  a  s i m p l e   way.  To  i l l u s t r a t e   t h i s   in  f i g . 6 3  
two  a i r p l a n e s   n r .   1  a n d   2  are  shown  r o l l i n g   over   a  p a v e m e n t .   F i g .  
63  shows  t h r e e   p o s i t i o n s   of  p l a n e   1  at   t h r e e   moments  w i t h   a  d i f -  

f e r e n c e   of  t ime   Δ T .   H e r e w i t h   a re   d e t e r m i n e d   t h r e e   p o s i t i o n s   o n  

the   p a v e m e n t .   In  the   f i r s t   p o s i t i o n   A  the   whee l   w i l l   r e s t   a  s h o r t  

t i m e .   At  the   t i m e  A T   l a t e r   the   whee l   load   has  t r a v e l l e d   to  p o i n t  

B  and  a g a i n   a  t i m e  Δ T   l a t e r   the   whee l   l oad   is  t r a v e l l e d   to  p o i n t  

C .  A f t h e r   a  s e c o n d   i n t e r v a l   of  t ime   a  s econd   p l a n e   r e a c h e s   p o i n t  
A  and  in  the   t i m e s  Δ T   and  two  Δ T  l a t e r   the  p o i n t s   B  and   C.  T h e  

i n v e n t i o n   aims  to  s i m u l a t e   t h i s   phenomen  by  a p l y i n g   a t   the   t i m e  

to  a  f o r c e   e q u a l   to  the   whee l   l o a d   w i t h   a  d i r e c t i o n   of  t ime  of  t h e  

d i s t a n c e   AB  d i v i d e d   by  the   v e l o s i t y   (see  79b) .   Next   the  same  l o a d  

is  i m m e d i a t e l y   a f t e r   t h a t   moment  p l a c e d   at   p o i n t   B  d u r i n g   a  t i m e  

e q u a l   to  the   v e l o s i t y   d i v i d e d   by  the   d i s t a n c e   AB.  Th i s   is  n e x t  

r e p e a t e d   at  C  e t c .   This   s y s t e m   s i m u l a t e s   not   on ly   the   d i m e n s i o n  

of  the  w h e e l l o a d   b u t   a l s o   the  h o r i z o n t a l   movement  of  the   w h e e l .  

Such  a  load   g i v e s  . a n   i m p u l s e   on  t h i s   p a r t   of  the  p a v e m e n t   w h i c h  

c a u s e s   a  damping   v i b r a t i o n .   The  i n v e n t i o n   p r o v i d e s   to  a c u a t e   a  

s econd   load   on  the   p a v e m e n t   as  soon  as  the  fo rmer   i m p u l s e   is  d a m -  

ped  a c c o r d i n g   to  a  s econd   w h e e l l o a d   c o r r e s p o n d i n g   to  the   p a s s i n g  

of  the  p l a n e .   T lus   the  i n v e n t i o n   c o n s i s t s   of  t h e  p l a c e m e n t   of  t w o  

ord  more  s t amps   on  the  p a v e m e n t   c o n n e c t   c l e a n l y ,   and  which   have  a n  

a r e a   e q u a l   to  t h a t   of  the   t i r e   of  a  p l a n e   or  a n o t h e r   v e h i c l e   a n d  

which   a c t u a t e s   a  l o a d   e q u a l   to  t he   load   of  t h a t   w h e e l .   The  t i m e  

span  of  the  l o a d   is  now  a d j u s t e d   to  e q u a l   the   s o j o u r n   of  the  w h e e l  

in  the  a r e a   of  the   s tamp,   w h i l e   i m m e d i a t e l y   a f t e r   t h a t   the  n e x t  

s tamp  is  l o a d e d   j u s t   a  moment  a f t e r   which   c o r r e s p o n d s   to  the  v e l o -  

s i t y   of  the  p a s s i n g   w h e e l .  

A  s e r i e s   of  such  l o a d i n g s   over   a  number  of  s tamps  is  c a l l e d   a  

" p a s s a g e "   for   s h o r t .   I m m e d i a t e l y   a f t e r   the   v i b r a t i o n s   c a u s e d   b y  

one  p a s s a g e   have   ebbed  away  a  s e c o n d   s e r i e s   of  l o a d i n g s   is  a c t i v a -  

t ed   which  c o r r e s p o n d s   to  the  s e c o n d   p a s s a g e   and  so  on.  The  l o a d  

is  to  be  r e a l i s e d   u s i n g   a  D.P.   e i t h e r   w i t h   the  h e l p   of  a  mass  m o -  

t i o n   r e a c t o r   or  a  l i n e a r   motor   c o n t r o l l e d   by  a  h y d r a u l i c   p u l s i n g  

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



P o s i t i o n i n g   of  t u b e s .  

W i t h   the   h e l p   of  D . P . ,   such   as  is  the   c a se   in  t h i s   i n v e n t i o n ,  

t he   a d v a n t a g e   is  t h a t   t he   l o a d   to  be  used   fo r   p e n e t r a t i o n   a n d  

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

t a k e s   h o l d   on  the  f r o n t   s i d e   of  the   t ube   or  on  some  i n t e r m e d i a t e  

p o i n t s   and  on  the   o t h e r   hand   t h a t   by  u s i n g   D.P.   f r i c t i o n   c a u s e d  

by  the   d i s p l a c e m e n t   of  t he   t ube   t h r o u g h   the   s o i l   is  d i m i n i s h e d .  

The  n e x t   a d v a n t a g e   of  u s i n g   the   D.P .   is   t h a t   i t   is   no t   n e c e s s a -  

r y   to   have   a  c o n s t r u c t i o n   such  as  the   w a l l   of  a  t r e c h   a v a i l a -  

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

t u b e .   For   b r e v i t y   t he   " f u r t h e r   p e n e t r a t i o n   of  an  o b l o n g   o b j e c t  

( t ube )   in  the   s o i l "   is  c a l l e d   " p e n e t r a t i o n "   and  the  " d i s p l a c e -  

ment   of  t he   f r o n t   of  t he   t u b e ,   the   h o l e - t u b e   of  p a r t i c i e   of  t h e  

t u b e "   is  c a l l e d   " d i s p l a c e m e n t " .   To  make  the  p e n e t r a t i o n   in  t h e  

s o i l   p o s s i b l e   e i t h e r   t he   s o i l   has  to  be  r emoved   or  to  be  p u s h e d  

a s i d e .   The  r e m o v e m a l   of  t he   s o i l   can  be  a c h i e v e d   by  t r a d i t i o -  

n a l   m e t h o d s ;   among  o t h e r s ,   d r i l l i n g   and  f l u s h   a u g e r i n g .   To  a i d  

p e n e t r a t i o n   the   i n v e n t i o n   p r o v i d e s   the   use  of  D.P.   in  f o r m  o f   a  

mass  m o t i o n   r e a c t o r   or  a  l i n e a r   mo to r   c o n t r o l l e d   w i t h   an  e x t r e -  

me  i m p u l s e   p a t t e r n   a l t e r n a t i n g   c u r r e n t   (see  d i s t r i b u t i o n   m e t h o d  

or  k i n e t i c   m e t h o d ) ,   or  an  a i r   r o c k e t .   E s p e c i a l l y   the   f o r c e   w h i c l  

can   be  d e v e l o p p e d   by  a  mass  movement   r e a c t o r   is  in  many  c a s e s  

s u f f i c i e n t   to  push   the   s o i l   a s i d e .   Here  t h e r e   is  a  c h o i c e   i n  

c o n s t r u c t i o n s   of  u s i n g   no  a n c h o r i n g   f o r c e   a t   a l l   (see  a l s o   r a m -  

or  v i b r a t i n g r a m )   or  o n l y   a  l i m i t e d   a n c h o r i n g   f o r c e ,   m a i n l y   t o  

a c c e l e r a t e   t he   mass  or  to  s t a b i l i s e   the   r e t u r n   m o v e m e n t .  

A n c h o r i n g   c o n s t r u c t i o n .  

An  i m p o r t a n t   p a r t   of  t he   i n v e n t i o n   is  a  a n c h o r i n g   c o n s t r u c t i o n .  

T h i s   c o n s t r u c t i o n   c o n s i s t s   out   of  a  tube   which   can  be  a n c h o r e d  

to  t he   w a l l   of  the   h o l e   by  a  e x p a n s i a n   body;   an  a x i a l   d i s p l a c e -  

ment  is   t h u s   a v o i d e d .   The  same  t u b e s   c o u l d   a l s o   be  p r o v i d e d  

w i t h   a  e x p a n s i a n   body  to  a n c h o r   the  t ube   wh ich   is  to  pu t   i n t o  

t he   s o i l   or  to  a n c h o r   t he   s t r u c t u r e   to  the   t u b e .   (see  f u r t h e r  

t h e   example   of  c o n s t r u c t i o n ) .  

D i s p l a c e m e n t   m e c h a n i s m .  

To  e f f e c t   d i s p l a c e m e n t   in  the   case   of  p u s h i n g   a s i d e   the  s o i l   t h e  

c r o w d i n g - m a c h i n e   n r .   55  can  be  used   fo r   the  p e n e t r a t i o n   b e s i d e s  



fo r   the  d i s p l a c e m e n t ,   or  d r a g g i n g   of  t he   t u b e .   A n o t h e r   p o s s i b i -  

l i t y   is  to  d i s p l a c e   the  tube   or  the   p a r t s   of  the   tube   by  l i n e a r  

m o t o r s   p l a c e d   on  t ube   p a r t s   which   c a u s e   a  v i b r a t i n g   or  s c h o c k i n g  

d i s p l a c e m e n t   by  D.P.   (see  f i g .   68A  up  to  D ) .  

When  fo r   the   p e n e t r a t i o n   of  the  head   of  t h e : t u b e   a  r a m m a c h i n e , a n  

a i r   r o c k e t   or  a  mass  m o t i o n   r e a c t o r   is  u sed   t h a t   w i l l   fo r   b r e v i -  

ty   be  c a l l e d   " p e n e t r a t i o n - u n i t "   and  t h a t   may  c a u s e   e x c e s s i v e  

s t r e s s p e a k s   in  the  tube   s t r u c t u r e   b e h i n d   is  p o s s i b l e   to  o p e r a t e  

as  f o l l o w s  :   f i r s t   the   p e n e t r a t i o n   u n i t   is  d i s c o n n e c t e d   so  t h a t  

i t   can  s l i d e   i n t o   the   s y s t e m   b e h i n d , .   (see  f i g . 6 9 d ) .   Then  t h e  

p e n e t r a t i o n   w i l l   be  s e t   to  work  t i l l   a  p e n e t r a t i o n   of  1/2m  or  1 

m  is  r e a c h e d .   Next   a  d i s p l a c e m e n t   u n i t   has  be  pu t   i n t o   o p e r a -  
t i o n   w h e r e b y   t h e   t ube   is  p u l l e d   by  one  or  more  l i n e a r   m o t o r s .   I t  

is   to  be  n o t i c e d   t h a t   in  t h i s   c a s e   o n l y   the   f r i c t i o n   has  to  b e  

o v e r c a n e .  

E a r t h w o r m m e t h o d .  

In  t h i s   me thod   the   tube   is  d i v i d e d   in  t o  a   number   of  p i e c e s   b e -  

tween   w h i c h   p i e c e s   the  d i s p l a c e m e n t   u n i t s   nr .   ( . . 5 8 )   are  p l a c e d .  

In  t h o s e   d i v e r s e   d i s p l a c e m e n t   u n i t s   D.P.   are  a c t i v a t e d   in  s u c h  

a  way  t h a t   the   d i f f e r e n t   tube   p a r t s   t o g e t h e r   form  a  a x i a l   l o n g i -  

t u d i n a l   a  s y m m e t r i c   wave  which  r e s u l t s   in  a  c y c l i c   l o a d i n g   b e -  

tween  t ube   and  s o i l   and  so  the  t ube   w i l l   d i s p l a c e   i t s e l f   a x i a l l y .  

S t e e r i n g   of  the   t u b e .  

An  a d v a n t a g e   of  the   i n v e n t i o n   in  q u e s t i o n   is  t h a t   i t   is  p o s s i b l e  

to  p r e v e n t   the   head   of  the  tube   from  d e v i a t i n g   from  a  s t r a i g h t  

l i n e   or  p u r p o s e l y   can  be  s t e e r e d   a c c o r d i n g   to  a  s p e c i a l   p a t t e r n .  

To  a c h i e v e   t h i s   t h e r e   are   p l a c e d   in  the   n e i g h b o u r h o o d   of  t h e  

f r o n t   of  t he   tube   one  or  more  s t e e r i n g   u n i t s .   These  s t e e r i n g  

u n i t s   c o n s i s t   of  4  l i n e a r   m o t o r s   or  of  a  h o l l o w   c y l i n d e r   d i v i d e d  

i n t o   fou r   c o m p a r t m e n t s   or  out  of  f o u r   f l e x i b l e   b e l l o w s   or  o n e  

b e l l o w s   c o n s t r u c t i o n   d i v i d e d   i n t o   fou r   c o m p a r t m e n t s .   By  e x p a l -  

s i o n   of  one  or  two  c y l i n d e r s   or  b e l l o w s   c o n s t r u c t i o n s   the  t u b e -  

a t   the   p o i n t   of  the  d i r e c t i o n - u n i t   wi l   b e i d ,   which   c a u s e s   a  s i d e -  

ways  d e v i a t i o n   or  w i l l   c o r r e c t   a  s i d e w a y s   d e v i a t i o n , ( s e e   f i g . 7 4 b ) .  

P i l e - d r i v e r  :  

The  a p p l i c a t i o n   of  a  D.P.  in  the   c o n s t r u c t i o n   of  a  p i l e - d r i v e r   n o t  

o n l y   r emoves   a  number  of  o b j e c t i o n s   to  p r e s e n t   t e c h n i q u e s   but   h a s  



a l s o   the   f o l l o w i n g   a d v a n t a g e s  :  

t he   ram  can  be  d r i v e n   in  such   a  way  t h a t   t he   d r o p p i n g   e n e r g y   i s  

b u i l t   up  u s i n g   a  f i c t i v e   d rop   mass  e q u a l   to  t he   w e i g h t   of  t he   r a m  

i n c l u d i n g   the  d e a d w e i g h t   of  the   p ik   d r i v e r .   Th i s   c a u s e s   an  i m -  

p o r t a n t   r e d u c t i o n   of  t he   d r o p p i n g   h e i g h t .   F u r t h e r m o r e   in  s p e c i a l  

c o n s t r u c t i o n s   i t   is  p o s s i b l e   to  use  the   p i k   d r i v e r   in  a  s t o p i n g  

or  h o r i z o n t a l   p o s i t i o n .   F u r t h e r m o r e   by  d r i v i n g   the   rammass  f o r  

a c c e l a r a t i o n   a c c u m u l a t o r s   t h e   t i m e - o f   i m p a c t   and  the  e n e r g y   o f  

t he   i m p a c t  i s   d o u b l e d ;   b e s i d e s   s t r e s   p e a k s   a re   p r e v e n t e d   and  a l -  

so  the   sound   l e v e l   is  r e s t r i c k e d .   I t   is  a l s o   p o s s i b l e   to  c o n s t r u c t  

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

ve  an  o b j e c t   in  the  s o i l   and  t h e n   r e t u r n   to  the   s e r v i c e   i t s e l f   o r  

t o g e t h e r   w i t h   the  o b l o n g   o b j e c t   t h a t   is  u s e d .   I t   is  a l s o   p o s s i -  

b l e   to   c o n s t r u c t   a  h o l l o w   p ik   d r i v e r   w h i c h   can  be  c l amped   a r o u n d  

t h e   s t r u c t u r e   so  the   s t r u c t u r e   can  e a s e l y   be  l e i n g t h e n e d .   A l l  

t h e s e   i n v e n t i o n s   are  p a r t   of  the   a p p l i c a t i o n   of  D.P.   in  the   f o r m  

of  a  mass  m o t i o n   r e a c t o r   (see  f u r t h e r   the   e x a m p l e s   of  c o n s t r u c t i o n )  

V i b r a t i n g   r a m .  

T h i s   i n v e n t i o n   has  t h e   a d v a n t a g e   t h a t   t he   same  mach ine   can  be  u s e d  

as  v i b r a t o r   or  as  i m p a c t   p i l e   d r i v e r .   In  t h i s   ca se   the  m a c h i n e  

c o n s i s t s   of  a  d o u b l e   a c t i n g   mass  m o t i o n   r e a c t o r   wh ich   is  r e g u l a t e d  

in  such   a  way  t h a t   t he   D .P .   a re   to  be  c o m p a i r e d   w i t h   a  d o u b l e   a c -  

t i n g   s h o c k w i s e   v i b r a t i o n ,   or  is  r e g u l a t e d   in  such  a  way  t h a t   t h e  

d r i v e r   a c t s   in  one  d i r e c t i o n   as  a  d r i v i n g   ram  and  in  the  o t h e r   d i -  

r e c t i o n   o n l y   as  a  w e a k ' i m p u l s e   v i b r a t i o n .   By  t h i s   d o u b l e   a c t i o n  

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

The  i n v e n t i o n   a l s o   p r o v i d e s   the   u s i n g   of  D .P .   where   a  c o m b i n a t i o n  

of  v i b r a t i o n   and  i m p a c t   w i l l   be  fo rmed ,   t h i s   means  a  number  of  v i -  

b r a t i o n s   f o l l o w e d   by  an  i m p a c t .   The  aim  of  the   v i b r a t i o n s   is  t o  

s u p p l y   a  m o t i o n   to  the   p i l e   and  the   s o i l   to  r e d u c e   the   f r i c t i o n   a t  

t he   moment  of  p e n e t r a t i o n .   The  aim  of  t he   i m p a c t   is  the   p e n e t r a -  
t i o n   i t s e l f .   In  t h i s   c o n s t r u c t i o n   a  mass  m o t i o n   r e a c t o r   can  b e  

u s e d ,   where   the   p r o c e d u r e   of  a c c e l e r a t i n g   the   mass  w i l l   be  p a r t l y  

b r a k e d   a  number  of  t i m e s ,   w h i l e   at   the   end  of  the   p r o c e d u r e   of  a c -  

c e l e r a t i o n   t o t a l   b r a k i n g   o c c u r s .   (see  f i g .   24C).   B e s i d e s   t h e r e   i s  

t he   o p p o r t u n i t y   to  r e a l i s e   the  v i b r a t i n g   a c c e l e r a t i o n   p r o c e d u r e   d i -  

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



c o r d i n g   to  the   c o m p o s i t e   method  (see  f u r t h e r   the   e x a m p l e s   of  c o n -  
s t r u c t i o n ) .  

The  l o o s e n i n g   of  h a r d   s e a - b o t t o m .  

T h i s   method   r emoves   the   d i s a d v a n t a g e   of  the   t r a d i t i o n a l   m e t h o d ,  

e s p e c i a l l y   due  to  the  much  q u i c k e r   s u c c e s s   of  the   i m p a c t   on  t h e  

s e a - b o t t o m .   To  r e a l i s e  t h i s   method  s i m p l y   a  p i l e d r i v e r ,   a  v i -  

b r a t o r   or  a  v i b r a t o r - r a m   can  be  used   wh ich   a re   p r o v i d e d   at   t h e  

b o t t o m  . w i t h   n e c e s s a r y   b i t s   which   are  a d a p t e d   fo r   the  case   in  c o n -  
s i d e r a t i o n .   N a t u a r a l l y   the   p i l e d r i v e r   has  to  be  of  a  s e a l e d   c o n -  
s t r u c t i o n .  

(The  i n v e n t i o n   p r o v i d e s ) .   In  t h i s   ca se   and  p e r h a p s   in  o t h e r   c a s e s  
where   i t   is  u s e f u l   fo r   the   use  of  a  r e l a t i v e l y   cheap   h y d r a u l i c   m e -  

dium,  fo r   i n s t .   w a t e r   or  a  w a t e r y   s o l u t i o n   of  a  l u b r i c a n t   or  s e a -  
l i n g   a g e n t .   B e c a u s e   o n l y   the  consumes   e n e r g y   has  to  be  s u p p l i e d  
the   needed   amount   of  h y d r a u l i c   medium  is  r e s t r i c t e d   in  c o m p a r a -  
s i o n   w i t h   o t h e r   m e t h o d s ,   and  a l s o   t h e r e   is  no  need  of  x r u s i d i a l  

p r e s s u r e   to  p r e s s   the   h y d r a u l i c   medium  back  up  to  the  t a n k .   By  

u s i n g   t h i s   m e t h o d   in  the  ca se   of  p e n e t r a t i n g   of  t u b e s   i t   is  p o s -  
s i b l e   to  use  t h i s   h y d r a u l i c   medium  at  the   same  t ime  as  f l u s h i n g  

l i q u i d   to  l o o s e n   the   s o i l   by  s p r a y i n g   ( f l u s h   a u g e r i n g ) .  

Example s   of  a p p l i c a t i o n .  

A.  C o m p o s i t e   m e t h o d .  

F i g .   2  g i v e s   an  example   in  which   one  pump  is  uses   w i t h   a  c a p a c i t y  

of  1  Q  and  a n o t h e r   pump  w i t h   a  c a p a c i t y   of  2  Q.  F ig .   2  g i v e s   t h e  

p r i n c i p l e   of  a  h y d r a u l i c   scheme,   where  a  s i x - p o s i t i o n   c o n t r o l v a l v e  

is  u s e d .   F i g .   2b  g i v e s   a  b l o c k   d i a g r a m   o f  t h e   f low  p a t t e r n .   T h i s  

p a t t e r n   s h o u l d   a p p r o x i m a t e   the   s l o p e   l i n e   as  much  as  p o s s i b l e .   As  

a  m a t t e r   of  f a c t   the  pumps  can  on ly   d e l i v e r   t h e i r   c a p a c i t y   in  t h e  

s y s t e m   for   a  p a r t   of  t i m e .   T h e r e f o r e   i t   is  n e c e s s a r y   to  c o n s t r u c t  

the   c o n t r o l   v a l v e   to  p e r m i t   the  pump  to  c i r c u l a t e   to  the  t a n k ,   a t  

the   o t h e r   t i m e s   so  t h e r e   is  no  e n e r g y   l o s t .   F u r t h e r m o r e   i t   is  u s e -  

f u l   to  p l a c e   r e l a t i v e l y   s m a l l   a c c u m u l a t o r s   in  the  c i r c u i t   b e t w e e n  

the  pumps  and  the   p o i n t   of  l o c k i n g   of  the  c o n t r o l   v a l v e   to  s u p p r e s s  
the   shock  a t   the   moment  the   c o n t r o l   v a l v e   c l o s e s .   The  p r e p r e s s u r e  
of  the  a c c u m u l a t o r   has  to  be  enough  to  m a i n t a i n   the  s t i f f n e s s   o f  

the   s y s t e m ,   (as  a  m a t t e r   of  f a c t   h i g h e r   t h a n   the  maximum  s t i f f n e s s  

of  the  s y s t e m ) ,   bu t   not   so  h igh   as  to  l o o s e   t he   p o s s i b i l i t y   of  b u f -  



f e r i n g   the   s h o c k .   F i g .   3a  g i v e s   a  h y d r a u l i c   scheme  where   a  pump 
is  u s e d   w i t h   c y l i n d e r s   of  d i f f e r e n t   c a p a c i t i e s   h e r e   t h e r e   a r e  
t h r e e   p l u n g e r s   which   r e a l i s e   t h r e e   d i f f e r e n t   c y l i n d e r   c a p a c i t i e .  

To  r e a l i s e   the   d e s i r e d   p a t t e r n   of  m o t i o n   of  the   l i n e a i r   m o t o r   t h e  

vo lume   of  the   s t r o k e   and  the   t i m i n g   of  t he   p l u n g e r   has  to  be  r e -  

g u l a t e d ,   e . g .   by  the   c o n s t r u c t i o n   of  t h r e e   d i f f e r e n t   cams.   As  i l .  

l u s t r a t e d   in  f i g .   3b  and  3c  w h e r e   a  d i a g r a m   is  g i v e n   of  t he   f l o w  

b r o u g h t   a b o u t   by  the   t h r e e   p l u n g e r s   as  a  f u n c t i o n   of  t i m e .   As  th< 

v o l u m e s   are   f i x e d   by  t he   cams,   o n l y   a  s i m p l e   d i s t r i b u t i o n   v a l v e  

w i l l  b e   s u f f i c i e n t .   A l s o   in  t h i s   c a s e   i t   is  u s e f u l l   to  b u f f e r  

p r e s s u r e   s h o c k s   in  t he   s y s t e m   w i t h   a  s m a l l   a c c u m u l a t o r .  

B.  D i s t r i b u t i o n   m e t h o d .  

F i g .   4  shows  an  e x a m p l e   of  an  h y d r a u l i c   scheme  r e l a t i n g   to  t h e  

c o n t r o l   of  t he   a c t i v e   s i d e   of  a  p i s t o n .   The   a c c u m u l a t o r   n r . 4 . 4 2  

s u p p l i e   t h e  n e e d e d   l a r g e   f l o w s   f o r   f e e d i n g   the   c y l i n d e r ,   t he   a c -  
c u m u l a t o r   n r . 4 . 4 3   b u f f e r s   the   p r e s s u r e   peak   a t   the   moment  t h e  c i r -  

c u i t   is   c l o s e d   by  the   v a l v e .   By  p a s s i n g   the   c i l i n d e r   t h e r e   is  a  
f l o w   f rom  p o r t   4  H  to  p o r t   4  L  j u s t   in  r e l a t i o n   w i t h   the   c o n s u m p -  
t i o n   of  the   e n e r g y .   So  in  the   c i r c u i t   from  p o r t   4  L  i t   is  p o s s i -  
b l e   to   s u b s i t u d e   the   pump  by  the   t h a n k   u n d e r   t h e ' c o n d i t i o n   t h a t  

an  o v e r p r e s s u r e r e g u l a t o r v a l v e   (4 .43 )   i s   p l a c e d   b e f o r e   the   t h a n k ,  

to  m a i n t a i n ,   in  c o m b i n a t i o n   w i t h   the   a c c u m u l a t o r   nr .   (4 .42)   a  r a -  
t h e r   s m a l l   p r e s s u r e   in  the   s y s t e m   to  p r e f e n t   a  vacuum  and  to  r e a -  
l i s e   a  f a s t   f low  to  t he   c i l i n d e r .   F i g .   4a  i l l u s t r a t e s   a  s c h e m e  

in  t he   ca se   i t   is  u s e f u l l   to   a c t i v a t e   t h r e e   d i f f e r e n t   p r e s s u r e s  
on  t he   a c t i v e   s i d e   of  t he   c i l i n d e r   i n s t e a d   of  two.  F i g .   5A  i l -  

l u s t r a t e s   a  h y d r a u l i c   sheme  on  the   p a s s i v e   s i v e   of  the   c i l i n d e r ,  
w h i c h   o p e r a t e s   as  a  h y d r a u l i c   s p r i n g .   In  g e n e r a l   i t   is  p o s s i b l e  
to  omi t   the   pump  b e c a u s e   in  most   of  c a s e s   t h e r e   is  a  s u p p l y   o f  

o i l - l e a k   in  the   d i r e c t i o n   of  h y d r a u l i c   s p r i n g .   F i g .   5A  i l l u s t r a -  

t e s   an  example   where   a  p n e u m a t i c   s p r i n g s y s t e m   is  u sed .   The  n e e -  
ded  p r e s s u r e   in  the  s p r i n g s y s t e m   is  s u p p l i e d   by  u s i n g   a  gas  b o t t l e  

( 5 . 5 0 )   and  a  r e d u c i n g   v a l v e   ( 5 . 3 6 ) .   N a t u r a l l y   the  h y d r a u l i c   o r  

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

l o a d s y s t e m   i t s e l f ,   in  the   c a s e   t h a t   t h i s   l o a d s y s t e m   has  s u f f i c i e n t  

e l a s t i c i t y .   E s p e c i a l l y   in  t he   c a se   of  a  m e c h a n i c a l   s p r i n g ,   t h e  

s p r i n g   f o r c e   is  not   c o n s t a n t   and  so  t h e r e   a re   a b e r a t i o n s   of  t h e  



i d e a l   p a t t e r n   v i b r a t i o n ,   w h i c h   is  i l l u s t r a t e d   in  f i g .   1.  I t ' s   a l -  

ways  n e c e s s a r y   to   a d j u s t   t he   w i s h e d   p a t t e r n   by  a  good  c h o i c e   o f  

the   p r e s s u r e   in  the   h i g h   p r e s s u r e   c i r c u i t   and  to  a d j u s t   the  p r o -  
p o r t i o n s   in  t h e   t ime   of  o p e n i n g   of  the   c o n t r o l - v a l v e   of  the   h i g h  

p r e s s u r e   and  low  p r e s s u r e   c i r c u i t .   On  p o r t  4   H  r e s p .   p o r t   4  L .  

F i g .   6  i l l u s t r a t e s   an  e x a m p l e   of  an  h y d r a u l i c   sheme  w h e r e : t h e   s u p -  

p l y   of  the   c i l i n d e r   o p e r a t e s   on  a  d i f f e r e n t   b a s e .   Where  the  f l o w  

of  e n e r g y   b lows   from  p o r t   6H  to  p o r t   6L,  i t   is  p o s s i b l e   to  s u b -  

s t i t u t e   the   pump  in  t he   low  p r e s s u r e - c i r c u i t   by  the  t h a n k   over   a  

p r e s s u r e - c o n t r o l .   The  f i g .   5  and  6  i l l u s t r a t e s   a  symbol l ic   m e t h o d  

to  i n d i c a t e   t he   c o n t r o l   of  the   v a l v e ,   as  a  m a t t e r   of  f a c t   by  a  

c i r c l e   which   is  d e v i d e d   by  two  or  more  r a d i u s   i n t o   two  or  m o r e  

s e g m e n t s .   As  a  p o i n t   t r a v e l s   a l o n g   h o l e  t h i s   c i r c l e   i t   means  a  

f u l l   p e r i o d   of  c o n t r o l   of  the   v a l v e .   T h e  t w o   ore  more  s e g m e n t s .  

of  the   c i r c l e   r e p r e s e n t   two  or  more  p o s i t i o n s   of  the   v a l v e .   T h e  

d o t t e d   l i n e   i l l u s t r a t e s   wh ich   p o s i t i o n   of  the   v a l v e   is  r e l a t e d  

w i t h   the  s e g m e n t .   So  i t   is  p o s s i b l y   to  see  t h a t   the   o p e n i n g t i - .  

mes  of  the  d i f f e r e n t   p o s i t i o n s   are   u n e q u a l .   In  the  most   of  c a -  

ses   the  t i m e s   of  o p e n i n g   s h o u l d   be  u n e q u a l ,   b e c a u s e   of  t h e  f a c t  

t h a t   t hey   have   a  c o n s i d e r a b l e   i n f l u e n c e   on  the   a v e r a g e   p l a c e   o f  

the   p i s t o n .   So  i f   t he   a v e r a g e   p o s i t i o n   of  the   p i s t o n   has  to  s t a y  

on  the  same  p l a c e ,   i t   is  n e c e s s a r y   to  c o n t r o l   the  p r o p o r t i o n   o f  

the   t imes   of  o p e n i n g .   In  the   c h a p t e r   " a l t e r n a t i n g / c u r r e n t / g e n e -  

r a t o r "   t h i s   w i l l   be  d i s c u s e d   f u r t h e r m o r e .   As  the  p i s t o n   has  t o  

make  a  l o n g  v i b r a t i n g   s t r o k e ,   p . e .   on  b e h a l f   of  l i f t i n g   the  d r o p -  

s i d e   body  of  a  t r u c k ,   i t   w i l l   be  s u f f i c i e n t   to  r e g u l a t e   the  p r o -  

p o r t i o n   on ly   one  t i m e .   T h e  p i s t o n   t r a v e l s   in  t h a t   ca se   as  a  s u -  

p e r p o s i t i o n   of  a  q u a s i   s t a t i c   and  a  v i b r a t i n g   movement .   The  r e -  

s u l t   is  t h a t   the   t h r o u g h   is  h o u s t e d   as  normal   bu t   m e a n w h i l e   v i b r a -  

t e s   and  so  the   m a t e r i a l s   w i l l   s l i d e   e a s i l y   and  more  smooth  w h i l e  

the   d r i v e r   don t   has  to  l e f t   h i s   c a b i n e   for   c l e a n i n g   up  the  t h r o u g h .  

Th i s   p a t t e r n   can  a l s o   be  u sed   fo r   s a m p l i n g .  

The  f i g .   on  page  11  i l l u s t r a t e s   a  a l t e r n a t i v e   e x c e c u t i o n   of  a  D . P .  

w i t h   a - s y m m e t r i a l   s h o c k - m o v e m e n t .  

C.  A . C . - g e n e r a t o r .  

F i g .   7  i l l u s t r a t e s   a  number  of  c o n s t r u c t i o n e x a m p l e s   of  the  h o u s i n g  

of  an  r o t a t i n g   c o n t r o l - v a l v e .   F i g .   8  g i v e s   an  example   of  a  r o t a -  



t i n g   v a l v e   whe re   t h r e e   b u s h e s   a re   p l a c e d .   These   b u s h e s   can  be  s l i -  

ded  or  r o t a t e d ,   i n d e p e n d e d ,   to  a n o t h e r ,   in  l i n e a i r ,   or  r e s p . ,   i n  

c i r c u l a i r   d i r e c t i o n .   F i g .   9  g i v e s   an  example   of  the   s l i d i n g   o f  

t h e   b u s h ,   w i t h   t he   use  o f  a   s e r v o - c i l i n d e r ,   f i g .   9b  of  g e n e r a t i n g  

a  h y d r a u l i c   p r e s s u r e   on  t he   s i d e   of  t he   b u s h .   F i g .   9c  i l l u s t r a t e s  

a  h y d r a u l i c   c o n t r o l l e d   movement   of  the   bush   a c t u a t e d   by  the   m e -  

c h a n i c a l   movement   of  the   p l u n g e r   of  a  c y l i n d e r .   F i g .   lOa  i l l u s -  

t r a t e s   an  e x a m p l e   of  a  p l a n e t a r y   g e a r   d r i v e n   b u s h .  

F i g .   10c  i l l u s t r a t e s   a  d i r e c t   d r i v e n   b u s h .   I t   seams  as  has  t h e  

g e n e r a t o r   an  s u p p l e m e n t a r y   h o l l o w   r o t o r .   Such  a  c o n s t r u c t i o n ,  

w i t h   two  r o t a t i n g   b u s h e s ,   c o u l d   be  u sed   to  omi t   a  number  of  p e r i -  

ods  or  p h a s e s   o u t   of  a  p e r i o d i c a l   D .P .   Whenn  the   r o t o r   and  t h e  

b u s h   has   d i f f e r e n t   s p e e d s   and  r e l a t i v e l y   few  p a r t s ,   o n l y   on  s p e -  
c i a l   moments ,   t h e   o p e n i n g s   w i l l   c o i n c i d a t e   and  o n l y   t h e n ,   an  i m -  

p u l s   w i l l   be  p r o d u c e d .   Such  a  c o n s t r u c t i o n   is  u s e f u l l   to  g e n e r a -  

te   v e r y   f a s t   o p e n i n g   of  the   p o r t s   on  r e l a t i v e l y   low  f r e q u e n t i e s ,  

p . e .   by  u s i n g   D.P .   f o r   s i m u l a t i n g   l o a d s   on  p a v e m e n t s   (see  the   c o r -  

r e s p o n d e n i n g   c h a p t e r ) .  

F i g .   4  i l l u s t r a t e s   a  r o t o r   w i t h   can  be  a d j u s t e d   t e l e s c o p i c l y .  

F i g ;   12  i l l u s t r a t e s   a  bush   w i t h   is  d r i v e n   by  the   r o t o r   u s i n g   a  

key ,   b u t   a x i a l   is  moveb le   by  means  of  d i f f e r e n c e s   in  h y d r a u l i c  

p r e s s u r e s .  

F i g .   13  shows  a  vane  d r i v e n   r o t o r ,   w i t h   a u t o m a t i c   c o n t r o l   of  s p e e d  
of  r e v o l u t i o n s .   A  v e r y   i m p o r t a n t   c o n s t r u c t i o n   of  the   g e n e r a t o r  
e x i s t s   in  c o n s t r u c t i o n   of  t r i a n g u l a r   g r o o v e s   in  t he   r o t o r ,   as  s h o w n  

in  f i g .   14a  and  in  the  d e t a i l   f i g .   14b.  F i g .   14c  g ive   a  d e t a i l  

of  the   i n f l u e n c e   of  the  s o l l u t i o n   of  the   bush   when  t h i s   is  u s e d  

as  a  d e v i c e   to  c o n t r o l   a  t w o   way  s y s t e m .   F i g .   14d  i l l u s t r a t e s   a  
r o l l a t i o n   where   t r i a n g u l a r   h o l e s   a re   made  in  the   bush   and  a  h o l -  

low  r o t o r   is  u s e d .   So  the   o i l   f low  ou t   of  the   p o r t s   in  the  r o t o r ,  

t h r o u g h   the   bush   and  t h r o u g h   the   p o r t s   in  the  h o u s i n g .   F ig .   15 

shows  more  d e t a i l s   over   the   a p p l i c a t i o n   of  a  twoway  s y s t e m   w h e r e  

by  s l i d i n g  o r   by  r o t a t i n g   of  the   bush   the   c o o r d i n a t i o n   of  the  t w o  

s y s t e m s   can  be  e f f e c t e d .   F i g .   16a  i l l u s t r a t e s   a : d e t a i l   of  the   o p e -  
r a t i o n   of  the   r o t a t i n g   c o n t r o l v a l v e   in  d e p e n d e n c e   to  the  number  o f  

c o n n e c t i o n s   d u r i n g   one  r e v o l u t i o n .   F i g .   16b  i l l u s t r a t e s   a  u n e q u a l  

t i m e   of  o p e n i n g   of  f a s e   I  in  r e l a t i o n   to  f a se   I I   on  a p p l i c a t i o n   o f  



4  h a l f   or  e n t i r e   r e v o l u t i o n s   pro  p e r i o d .  

F i g .   16b  i l l u s t r a t e s   the   d i r e c t i o n   of  t he   f low  and  the   p o s i t i o n  
of  the   v a l v e ,   as  w e l l   in  f a se   I,  as  f a s e   I I .   N a t u r a l l y   i t   i s  

p o s s i b l e   t h a t   the   f l ow  d u r i n g   one  f a s e   s t r e a m s   in  two  d i r e c t i o n s  

as  in  the  ca se   of  t he   schemes  5  and  6.  F i g .   17a  g i v e s   t he   c o n -  

s t r u c t i o n   of  the   g r o o v e s   of  the   r o t o r ,   on  b e h a l f   of  a  c e r t a i n  

c o m p o s i t i o n   m e t h o d ,   of  which   the   p r i n c i p a l   is  i l l u s t r a t e d   in  f i g .  

2.  F i g .   17b  i l l u s t r a t e d   a  more  c o m p l e x - c o n s t r u c t i o n s   of  t h e  

g r o o v e s .   For  the   f u r t h e r   c o n s t r u c t i o n   of  the   g e n e r a t o r   can  b e  

n o t i c e d   some  s p e c i a l   a p p l i c a t i o n s   of  the   P.  and  o t h e r   f i g u r e s .  

R o t a t i n g   c o n t r o l   v a l v e   w i t h   a  l i n e a r   f l o w .  

F i g .   19  i l l u s t r a t e s   e x a m p l e s   of  c o n s t r u c t i o n s   of  a  r o t a t i n g   c o n -  

t r o l   v a l v e   to  w h i c h   is  g i v e n   a l l   r e s i s t a n c e   a g a i n s t   f low  on  b e -  

h a l f   of  a  l i n e a r ,   or  n e a r l y   l i n e a i r   f low  t h r o u g h .   T h e r e   is  a l s o  

p l a y e d   a t t e n t i o n   to  the   p o s s i b i l i t y   of  compac t   a s s e m b l y ,   d i r e c t  

on  the   c i l i n d e r   and  a  d i r e c t   a s s e m b l e n c e   of  the  a c c u m u l a t o r s .   As  

i l l u s t r a t e d   in  f i g .   19a  is  the  f low  p e r f e c t   l i n e a r   and  a re   t h e  

p o r t s   a c t i n g   as  d i a f r a g m a s .   F ig .   19b  shows  a  d e t a i l   of  the   p r i n -  

c i p a l   where  d i a f r a g m a s   are   a d j u s t u b l e   to  m a n i p u l a t e   the  p r o p o r -  
t i o n s   b e t w e e n   t he   t i m e s   of  o p e n i n g . o f   t he   f l o w t i m e s   are  i l l u s t r a -  

t e d   in  d e t a i l   19c.   More  s i m p l y   i t   is  to  m a i n t a i n   a  f i x e d   p r o -  

p o r t i o n   of  o p e n i n g t i m e s   as  i l l u s t r a t e d   in  f i g .   19d,  where   i t   i s  

p o s s i b l y   to  d e t e r m i n e   the  p r o p o r t i o n s   on  b e h a l f   of  c h a n g e b l e   p i e -  

c e s .   This   g e n e r a t o r   is  u s e f u l l   in  c a s e s   where  only   a  m o d u l a t e d  

f low  is  n e e d e d ,   c . q .   a  p i s t o n   has   to  t r a v e l   in  one  d i r e c t i o n   u n -  

der   v i b r a t i o n .   An  a c c u r a t e   a d j u s t m e n t   o f ' t h e   mo t ion   of  the   p i s -  

ton   w i l l   t hen   no t   be  so  i m p o r t a n t .   Now  i t   is  p o s s i b l e   to  make  a  

o v e r a l l   a d j u s t m e n t   of  the  a - s y m m e t r y   by  making  a  c h o i c e   of  a  f i -  

xed  p r o p o r t i o n   in  o p e n i n g   t i m e s ,   m e a n w h i l e   t h e r   is  ye t   a  c o a r s e  

r e g u l a t i o n   by  c h o i s i n g   the  h e i g h t   of  the   h igh   and  low  p r e s s i o n s .  

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

s p e c i a l   c o n s t r u c t e d   b r e a k   or  a c c e l e r a t e   a c c u m u l a t o r s ,   as  m e n t i o -  

ned  by  the  mass  m o t i o n   r e a c t o r .  

E y d r o c n e u m a t i c   c o n t r o l .  

H y d r o p n e u m a t i c   c o n t r o l   as  i l l u s t r a t e d   in  f i g .   lOla   and  lOlb   c o n -  

s i s t s   of  more  s e p a r a t e d   c i l i n d e r s .   In  the   chambre  1  e n t e r s   v i a  

the   p ipe   2  h y d r a u l i c   l i q u i d   unde r   p r e s s i o n ,   wi th   the  r e s u l t   t h a t  



t h e   p i s t o n   3  l i f f t s   the   v i b r a t i n g   t a b l e .   The  p i s t o n s   5  h o w e v e r  

w i l l   be  l i f f t e d   a l s o   b e c a u s e   the   a re   in  c o n n e c t i o n   w i t h   the   v i b r a -  

t i n g   t a b l e   4.  T h i s   r e s u l t s   in  an  c o m p r e s s i o n   of  the   a i r   in  c h a m -  

b r e   6.  When  by  means  of  a  c o n t r o l v a l v e ,   as  i l l u s t r a t e d   among 
o t h e r s   in  f i g .   112,   the   p r e s s i o n   of  t h e   l i q u i d   l o w e r s   in  c h a m b r e  

o n e - t h e   l i q u i d   is   in  the   o p p o r t u n i t y   to  r e t u r n   v i a   p i p e   2  the   c o m -  

p r e s s e d   a i r   in  chambre   s i x   can  e x p e n d   and  by  means  the   p i s t o n s  

f i v e   p u l l s   the   v i b r a t i o n   t a b l e   f o u r   down.  At  the   same  t ime   t h e  

p i s t o n   t h r e e   w i l l   push   the   h y d r a u l i c   l i q u i d   in  r e t u r n .   In  the   c a s e  

t h e r e   is  a i r   e s c a p e d   t h r o u g h   the   j o i n t i n g s   e i g h t   in  t he   t ime   o f  

c o m p r e s s i n g   t h e r e   wou ld   be  t e n d e n c e   to  c r e a t   a  vacuum  in  the   c h a m -  

b e r s   s i x .   T h i s   w i l l   h o w e v e r   no t   a c c u r ,   b e c a u s e   of  t he   o p e n i n g   o f  

t h e   oneway  v a l v e   s e v e n   w h i c h   a d m i t s   t he   open  a i r   to  s u p p l y .   F i g .  

l O l b   i l l u s t r a t e s   the   same  c o n f i g u r a t i o n ,   b u t   w i t h   the   d i f f e n c e ,  

t h a t   h e r e   no  a i r   i s   c o m p r e s s e d   b u t   a  vacuum  is  c a u s e d   in  c h a m b e r  

n i n e .   As  a  m a t t e r   of  f a c t   w h i l e   t he   downwards   movement   p u l l s   t h e  

vacuum  at   p i s t o n   f i v e   and  so  c a u s e s   the   now  p o s s i t i f   a d m o s f e r i c a l  

p r e s s u r e   on  the   s i d e   of  e l e v e n   the   g r e a t e r   downwards   v e l o s i t y .  

F i g .   102  d e m o n s t r a t e s   c o n s t r u c t i o n   in  o r d e r   to  the   m a t c h i n g   a c c o r -  

d i n g   to  f i g .   lb  by  a p p l i c a t i n g   one  p i s t o n   and  two  c i l i n d e r s   p l a -  

ced   in  one  l i n e   b e h i n d   a n o t h e r .   T h i s   p i s t o n   has  two  d i a m e t e r s   13 

+  14,  h e r e   the   r i n g   s h a p e d   s u r f a c e   12  forms  the   s u r f a c e ,   e f f e c t i v e  

to  t h e   h y d r a u l i c   l i q u i d   in  chamber   one  on  b e h a l f   of  the   u p w a r d s  

m o v e m e n t .   The  vacuum  in  c h a m b e r   9  is  c a u s e d   by  the   e f f e c t i f   s u r -  

f a c e   f i v e .   Ther   is  no  need   of  a  s e p a r a t i o n   space   or  a i r l o c k i n g ,  

b e c a u s e   of  t he   p o s s i b i l i t y   of  e s c a p i n g   of  the   l e a k o i l ,   by  one  w a y  
v a l v e .   In  f i g .   103  the   h y d r a u l i c   l i q u i d   in  chamber   one  p u s h e s   t h e  

p i s t o n   16  u p w a r d s ,   by  w h i c h   a i r   is   c o m p r e s s e d   in  chamber   6.  L e a k -  

o i l   and  e s c a p e d   a i r   w i l l   q a t h e r   in  the   s e p a r a t i o n   chamber   17  a n d  

w i l l   be  d i s c h a r g e d   by  the   l e a k   c o n d u c t o r   18.  A l so   in  t h i s   case   t h e  

oneway   v a l v e   s e v e n   r e a l i s e s   the   s u p p l y   of  a i r .  

F i g .   104  i l l u s t r a t e d   a  c o n s t r u c t i o n   w h e r e  t h e   i n v e n t i o n   a p p l i e s   o n e  

p i s t o n   19  and  one  c i l i n d e r   20.  By  t he   c o n s t r u c t i o n   21  is  a  s e p a -  

r a t i o n   chamber   17  c r e a t e d ,   where   i t   is  p o s s i b l e   to  d i s c h a r g e   l e a k -  

o i l   and  a i r   by  means  of  the   l e a k   c o n d u c t o r   18  or  v i a   an  i n t e r n   l e a k -  

c o n d u c t o r   22.  F i g .   105  is  the   d e s i g n   of  an  c o n s t r u c t i o n   of  two  c i -  

l i n d e r s   a c c o r d i n g   to   f i g .   104,  a p p l i c a t e d   in  an  ram  or  s t a m c o n s t r u c -  



t i o n ,   whe re   a  ram  23  is  h o u s t e d   b e f o r e   f a l l i n g   at   the   a n v i l s   2 4 .  

F i g .   106  i l l u s t r a t e s   a  o t h e r w i s e   c o n s t r u c t i o n   of  the   a i r l o c k i n g .  

In  t h i s   c a s e   a  r i n g s h a p e   c h a n n e l   25  is  p l a c e d   in  the  c i l i n d e r -  

w a l l   and  so  t he   p i s t o n   26  is  p e r f e c t   smoo th .   F i g .   107  is  t h e  

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

b e f o r e   m e n t i o n n e d   c o n s t r u c t i o n s   is  no t   n e e d e d .   The  o n e s t r o o k  

h y d r a u l i c   c i l i n d e r   27  p u s h e s   the   ram  23  u p w a r d s .   Ai r   is  c o m p r e s -  
sed  in  c h a m b e r   28  by  the   p i s t o n   29  w h i c h   is  f i x e d   to  the  h o u s i n g  

of  the  r a m c o n s t r u t i o n   the   oneway  v a l v e .   The  one  way  v a l v e   31  p r o -  
f i d e s   open  a i r   s u p p l i e s   in  ca se   of  a i r   l e a k a g e .   In  f i g . 1 0 8   i s  

shown  how  the   maximum  c o m p r e s s i o n   in  t he   chamber   32  can  be  v a r i a -  

t ed   by  u s i n g   one  of  more  e x t r a   a i r - c o n t a i n e r s   33  by  o p e n i n g   u p  
the   t a p e s   34.  Tape  35  is  a b l e   to  r e d u c e   the   maximum  a i r p r e s s u r e ,  

by  the  p r e s s u r e r e g u l a t o r   36  i t   can  be  i n g r a s e d   i n c r e a s e d   a g a i n .  

One  a p p l i c a t i o n   of  the   i n v e n t i o n   is  a  ram-  or  s t a m p c o n s t r u c t i o n  

as  shown in  f i g . 1 0 9 .   The  h y d r a u l i c   l i q u i d   in  chamber   37  p u s h e s   t h e  

p i s t o n   38,  a t   the   same  t ime   ram,  u p w a r d s ,   by  which   means  the   a i r  

in  chamber   39  w i l l   be  c o m p r e s s e d .   The  s e p a r a t i o n   chambers   40  i s  

u s f u l l   to  p r e v e n t   the  m i x i n g   of  a i r   and  o i l .   By  e x p a n d i n g   c q .  

d e c o m p r e s s i n g ,   of  chamber   39  the   p i s t o n   38  w i l l   h i t   the   e n v i l  . 4 1 .  

To  have  the   p o s s i b i l i t y   of  o p e r a t i n g   u n d e r   w a t e r   i t   is  n e c e s s a r y  
t h a t   the   r a m c o n s t r u c t i o n   t o t a l y   w a t e r s e a l e d   i s ,   c o n s t r u c t e d .  

Th i s   is  i l l u s t r a t e d   in  f i g .   110A.  Now  the   n e c e s s a r y   a i r c o m p r e s s o r  

has  a  d u b b e l   f u n c t i o n .   P r i m e r l y   a  c o n s t a n t   p r e s s i o n   is  r e a l i s e d  

in  the  c o m p r e s s i o n c h a m b e r   43,  which   is  c o n n e c t e d   by  c o n d u c t o r   4 4  

w i t h   the   c o m p r e s s i o n c h a m b e r   45.  S e c o n d e l y  a   p o s s i t i f   a i r p r e s s u r e  

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

p o s i t i o n   of  the   p i s t o n   28  of  f i g . 1 1 0 A .   The  c o m p r e s s i o n   chamber   43 

has  more  volume  then   the  chamber   45.  This   is  n e c e s s a r y   to  a c t i v a -  

te  a  downwards   v e l o s i t y   of  the   p i s t o n   38  by  e x p a n s i o n .   In  the   d e -  

s i g n   l lOb   i s ,   in  c o n d u c t o r   42,  a  oneway  v a l v e   46  p l a c e d   to  o b t a i n  

in  the   c h a m b e r s   43  and  45  a c c o r d i n g   to  f i g . 1 1 0 A ,   a  h i g h e r   c o m p r e s -  

s i o n .   The  t ap   47  a b l e s   to  s h u t t   o f f   the   oneway  v a l v e   46.  In  f i g .  

111  the  h y d r o - p n e u m a t i c   c i l i n d e r   48,  a c c o r d i n g   to  f i g . 4   is  a p p l i -  

c a t e d   as  t o p c i l i n d e r   of  the   d rop ram  49.  F i g .   112  i l l u s t r a t e s   a  

sheme  of  a  h y d r a u l i c   d r i v e n   p a r t   of  the   h y d r o - p n e u m a t i c   c i l i n d e r  

where   a  r o t a t i n g   c o n t r o l v a l v e   50  is  a p p l i c a t e d ,   d r i v e n   by  a  



h y d r a u l i c   m o t o r   or  a i r m o t o r   53.  T h e y   o i l   is  s u p p l i e d   f rom  t h e  

h y d r a u l i c   s e t   of   t h e   r o t a t i n g   v a l v e s   50  by  a  c o n d u c t o r   56.  I n  

t h e   c o n d u c t o r   51  who  is   s p l i t i n g   in  t h e   c o n d u c t o r s   52,  in  t h e  

c a s e   of  2  c i l y n d e r s ,   f l o w s   an  h y d r a u l i c   a l t e r n a t i n g   c u r r e n t .  

The  a c c u m u l a t o r   nr   54  c o l l e c t s   t h e   o i l   of  t h e   pump  d u r i n g   t h e  

d o w n w a r d   m o v e m e n t   of  t h e   p i s t o n   and  b u f f e r s   a t   t h e   same  m o -  

m e n t   t h e   h y d r a u l i c   p r e s s u r e - p e a k s .   A c c u m u l a t o r   nr   55  b u f f e r s  

t h e   p u l s a t i n g   f l o w   in  t he   r e t u r n c o n d u c t o r   57  to   a  q u a s i   s t a -  

t i c   o i l   f l o w .   F i g .   113  shows  a  sheme  of  a  c o n s t r u c t i o n ,   t h a t  

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

c o m p a r a b l e ,   as  f a r   as  i t s   c o n c e r n s   t h e   a i r - p a r t ,   w i t h   f i g .  

108  or   f i g .   l l O b .   By  t h i s   c o n s t r u c t i o n   is  n o t   made  u s e   o f  

s e p a r a t e d   c o m p r e s s o r c i l i n d e r s   b u t   so  c a l l e d   a i r - b e l l o w s   5 8 .  

In   p r a c t i c e   of   t e c h n i q u e   t h i s   a i r - b e l l o w s   a r e   know  among  o t -  

h e r s   as  a i r - s p r i n g s   in  a u t o b u s h e s ,   or  c l a m i n g c i l i n d e r s   in  i n -  

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

C o n d u c t o r   60  a b l e s   to   b r i n g   t h e   b e l l o w s   u n d e r   a  p r i m e l a v y   a d -  

j u s t e d   p r e s s u r e .   I t   is   to   be  n o t i c e d   t h a t   i n s t e a d   of   b e l l o w s  

a l s o   a i r f i l l e d   s y n t h e t i c   b e l l o w s   c an   be  u s e d .   In  f i g . 1 1 4   i s  

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

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

c o n c r e t e .   The  c o m p r e s s i o n - c i l i n d e r   65  can  be  h o l d   by  c o n d u c -  

t o r   60  u n d e r   p r e s s i o n   on  t he   same  m a n n e r   as  by  f i g . 1 1 3 .   I t   i s  

a l s o   p o s s i b l e   to   u s e   more  a i r - b e l l o w s   in  l i n e ,   or  an  a i r   b a -  

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

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

e v e n   as  in  o t h e r   m e n t i o n e d   a p p l i c a t i o n s ,   to   p r o v i d e   t h e   r e -  

t u r n ,   or  d o w n w a r d   m o v e m e n t ,   b u t   a l s o   to  p r o v i d e   in  t h i s   s p e -  

c i f i c   a p p l i c a t i o n   a  c o n s t a n t   a d j u s t a b l e   u n d e r l o a d   on  t h e  

g r a i n y   m i x t u r e .   T h i s   p r e v e n t s   t h e   d e m i x i n g   and  r e d u c i n g ,   o f  

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

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

l a r   m i x t u r e   66  is   c l a m p t   b e t w e e n   a  v i b r a t i o n   t a b l e   c . q .   u n -  

s e r s t a m p   61,  f i x e d   w i t h   t he   p i s t o n   3,  of  t h e   h y d r a u l i c   p a r t  

and  t h e   u p p e r s t a m p   62,  f i x e d   w i t h   t h e   p i s t o n   5  of   t h e   c o m -  

p r e s s i o n   c i l i n d e r   65.  The  g r a n u l a r   m i x t u r e   66  is   on  t h e  



s i d e s   s u p p o r t e d   by  a  m o u l d   63  w h i c h   is   s t r o n g l y   c o n n e c t e d  

to   t h e   f r a m e ,   in  r e s t ,   of  t he   c o n s t r u c t i o n .   The  p i s t o n   3 

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

t i m e   t h e ,   u n d e r - a i r - p r e s s u r e   l o a d e d   s t a m p   62,  p r e v e n t s   t h e  

g r a n u l a r   m i x t u r e   to   r e - e n t e r   o u t   of  t h e   mou ld   63.  The  p o s -  
s i t i v e   a i r - p r e s s u r e   in  c h a m b e r   6  g i v e s   t h e   u p p e r s t a m p   62  a n d  

a l s o   t h e   p a r t i c a l s   6 6 , 6 1   and  3  a  d o w n w a r d s   a c c e l e r a t i o n   b e -  

t w e e n   t h e   v e r t i c a l   w a l l s   of  t he   m o u l d   63  w h i c h   a re   in  r e s t -  

p o s i t i o n .   A f t e r   t h a t   t h e   u n d e r s t a m p   61  h i t s   t he   r u b b e r   s y n -  
t h e t i c   w o o d e n   or  s t e e l   a n v i l k n o c k s   64.  At  t h i s   v e r y   m o m e n t  

t h e   m i x t u r e  6 6   e n d u r e s   a  c o m p a c t i o n .   The  e n t i r e   mass   o w e -  

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

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

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

u p p e r s t a m p   62  is  of  i m p o r t a n c e   in  t h e   i n v e n t i o n .   In  t h e   a p -  

p l i c a t i o n   of  f i g .   l14   i t   is  of  no  i m p o r t a n c e   i f f   t h e   to   t h e  

u n d e r s t a m p   61  c o n n e c t e d   h y d r a u l i c   c i l i n d e r   is  of  a  s i n g l e  

a c t i n g ,   d i v e r t i o r   of  two  s t r o o k   t y p e ,   d i f f e r e n t i a l   a c t i n g   o f  

a  d o u b l e   a c t i n g   t y p e .  

K i n e c t i c   e x i t a t i o n .  

F i g u r e   20  i l l u s t r a t e s   t h e   g e n e r a l   s cheme   of  a  s i n g l e   a c t i n g  

mass   m o v e m e n t   r e a c t o r .   The  f i g . 2 l ,   22  and  23  i l l u s t r a t e  

e x a m p l e s   of  t he   c o n s t r u c t i o n ,   on  t he   p r i n c i p a l s   as  m e n t i o n -  

ned  b e f o r e .   F i g .   24a  shows  a  c o n s t r u c t i o n   of  t he   p l u n j e r  

and  t h e   c i l i n d e r   on  b e h a l f   of  a  v i b r a t i n g   ram,  w h e r e ,   w h i l e  

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

a re   a c t i v a t e d ,   b e c a u s e   of  t he   h y d r a u l i c   l i q u i d   can  n o t   f l o w  

a r o u n d   t h e   p l u n j e r   f o r   s h o r t   m o m e n t s ,   w h i l e   at   t he   end  o f  

t he   s t i l l   g o i n g   on  m o v e m e n t   a  t o t a l   b r e a k   a p p e a r s .   F i g .   2 5 a  

u n t i l l   25h  i l l u s t r a t e   d i f f e r e n t   e x a m p l e s   of  c o n s t r u c t i o n s   o f  

v a l v e s .   In  f i g .   25g  is   a  w e l l   known  v a l v e   u s e d   w h i c h   v a l v e  

has   a  n o r m a l   a p p l i c a t i o n   fo r   s a f e t y   s a k e   in  c a s e   of  b r e a k -  

down  of  c o n d u c t o r s .   The  c o n s t r u c t i o n   of  a c c e l e r a t i n g   of  d e -  

c a l e r a t i n g   a c c u m u l a t o r s   can  b e  r e a l i s e d   on  two  m a n n e r s .   I n  

one  m a n n e r   n o r m a l   a c c u m u l a t o r s   w i t h   g r e a t   f l o w - v e l o c i t y   a r e  

u s e d ,   b i t   in  t h i s   c a s e ,   one  need   many  a c c u m u l a t o r s   to   r e a l i s e  



a  s u f f i c i e n t   f l o w s p e e d   in  c a s e   of   a d v a n c e d   d y n a m i c   e f f e c t s .  

In  t h i s   c a s e   t h e   a c c e l e r a t i o n a c c u m u l a t o r s   has   a l l   t o g e t h e r  

to   be  c o n n e c t e d   w i t h   one  c h a m b e r   w h i c h   c h a m b e r   h a s   to   b e  

c o n n e c t e d   or  d i s c o n n e c t e d   w i t h   t h e   c o m p r e s s i o n c h a m b e r   b y  

m e a n s   of  one  or  more  v a l v e s .   I t   s eems   to  be  more   s i m p l y  

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

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

t i o n s .  

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

be  a d a p t e d   to   t h e   r e a c t o r .   F i g .   2 6 a - b - c   shows  t h r e e   d i f f e -  

r e n t   s h a p e s ,   in  w h i c h   c a s e s ,   i t   i s   e v e n   p o s s i b l e   to   a p p l i -  

c a t e   a  h o l l o w   a c c u m u l a t o r   a c c o r d i n g   to   f i g u r e s   2 6 c .   F i g . 2 6 d  

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

s m a l l   mass   b e c a u s e   of  t he   g r e a t   a c c e l a r a t i o n   f o r c e s   w o r k i n g  

on  i t .   T h e r e   is   a l s o   a  s p r i n g   n e e d e d   to  open   t h e   v a l v e .   ThE 

s p r i n g   f o r c e   h a s   to   be  b r o u g h t   in  r e l a t i o n   w i t h   t h e   d i f f e -  

r e n c e   of  p r e s s u r e   in  t he   p r e s s u r e c h a m b e r   and  t h e   a c c u m u l a t o r  

c h a m b e r ,   by  w h i c h   p r e s s u r e ,   t he   a c c u m u l a t o r   has   to   open   o n  

b e h a l f   of  t h e   s t a r t   of  t h e   m o t i o n ,   or  ons  b e h a l f   t h e   a p p l i -  

c a t i o n   as  i n p a c k j a c k .   N o r m a l l y   t h e   v a l v e   w i l l   be  h e l d   i n  

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

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

d i s l o a d e d .   As  t h e   p r e s s u r e   in  t h e   c o m p r e s s i o n - c h a m b e r   i n c r e  

a s e s ,   t h e r e   w i l l   be  a  moment ,   on  w h i c h   the   v a l v e   i s   o p e n i n g  

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

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

n e a r l y   e q u a l ,   t h e   v a l v e   w i l l   be  h e l d   in  open   p o s i t i o n   by  t h e  

s p r i n g s f o r c e .   On ly   as  t he   a c c u m u l a t o r   is   f u l l y   o n l o a d e d ,   t h  

v a l v e   w i l l   be  c l o s e d   by  the   m e m b r a n e .   In  d i f f e r e n c e   a t   f i g .  

26d  i t   is   r e c o m m e n d e d   to  e q u a l i z e   t h e   s u r f a c e   of  t h e   v a l v e ,  

w i t h   t he   s u r f a c e   of  t he   h o u s e   of   t h e   a c c u m u l a t o r ,   by  w h i c h  

m e a n s   t he   m e m b r a n e   b e c o m e s   a  f l a t   p o s i t i o n   and  t h e   c h a n c e   o f  

d e m o l i s h i n g   t h e   m e m b r a n e   has   be  r e d u c e d   ( f i g . 2 6 e ) .   In  t h e  

c a s e   of  c o n s t r u c t i o n   of  t he   a c c u m u l a t o r   a c c o r d i n g   to   f i g .  

26b+c   t h e y   a s s e m b l y   of  the   m e m b r a n e   and  the   p r e s t r e s s i n g   o f  

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



p o s s i b l e ,   by  a p p l i c a t i o n   of  a  r a m s h a p e d   wedge  2 6 . 2 9   ( C . f . f i g .  

2 6 c ) .   F i g .   32  g i v e s   t h e   p r i n c i p a l   of  c o n s t r u c t i o n   to  s t a r t   u p  

t h e   mass   m o v e m e n t   r e a c t o r   by  e i t h e r ,   to   p e r f o r m   a  p r e s s u r e -  

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

t he   v a l v e s ,   or  by  f o r c i n g   one  or  some  v a l v e s   to   open  on  m e -  

c h a n i c a l   h y d r a u l i c a l   or  p n e u m a t i c a l   way  w h i l e   a f t e r   t h a t ,  

p r e s s u r e   w i l l   be  b u i l d   up  in  t he   c o m p r e s s i o n - c h a m b e r   and  a l l  

t he   v a l v e s   w i l l   open  i t s e l f .   T h i s   c a u s e s   the   a c c e l a r a t i o n   o f  

the   mass   in  r e t u r n .   The  f i g .   2 7 a - b - c   i l l u s t r a t e   how  r e s p e c -  

t i v e l y ,   t he   d r i v i n g   can  be  a r r a n g e d   in  t h e   r e a c t o r ,   t h e   m a s s  

can  be  a r r a n g e d   i n s i d e   t he   r e a c t o r   and  t h e   d r i v i n g   and  t h e  

mass   can   be  a r r a n g e d   i n s i d e   t h e   r e a c t o r   and  how  t he   mass   c a n  

c o m b i n e d   w i t h   t he   p l u n j e r .   F i g .   28  is  an  e x a m p l e   of  t he   c o n -  

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

a c c e l a r a t i o n a c c u m u l a t o r s .   The  b r e a k a c c u m u l a t o r   nr  2 8 . 4 5   i s  

n o t   c o n s t r u c t e d   w i t h   v a l v e s ,   b u t   an  immence   number   of  h o l e s  

is   a r r a n g e d ,   w h i c h   h o l d s   a re   of  such   a  s m a l l   d i a m e t e r ,   t h a t  

t h e   m e m b r a n e   c a n n o t   be  d e m o l i s e d   by  b e l s i n g   in  t h o s e   h o l e s .  

The  mass   and  the   p l u n j e r   a re   i n t e g r a t e d   and  a re   c o n s t r u c t e d  

w i t h   a u t o m a t i c l y   c l o s i n g   c o n t r o l v a l v e s   of  the   t y p e   of  f i g .  

25h .   When  the   m a c h i n e   is  m a t c h i n g ,   t h e   p l u n j e r   w i l l   be  d r i -  

ven  in  r e t u r n   by  the   s p r i n g   nr  2 8 . 6 1 .   The  d r i v i n g c i l i n d e r  

2 8 . 1 4   on  the   top  of  t he   r e a c t o r ,   is   n e e d e d   fo r   s t a r t i n g   u p  

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

He re   a l t e r n a t i v e l y   can  be  u s e d   c o m p r e s s e d   a i r   fo r   c o n t r o l -  

l i n g   t h e   d r i v i n g   c i l i n d e r ,   e i t h e r   o n l y   t he   c i l i n d e r c h a m b e r  

n r .   or  a l s o   the   o t h e r   c i l i n d e r c h a m b e r   n r . .   T h i s  

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

f i g .   n r .   28,  a  h y d r a u l i c   d i f f e r e n t i a l   c o n t r o l   is  p o s s i b l e  

as  shown  in  f i g .   28a .   In  t he   e x a m p l e   of  c o n s t r u c t i o n   o f  

t he   f i g u r e s   29  and  30  t he   a c c u m u l a t o r s   a re   t a k e n   ou t   o f  

c o n s i d e r a t i o n ,   b u t   t h e r e   is  i n d i c a t e d   how  the   mass ,   t h e  

p l u n j e r   and  the   d r i v i n g   can  be  i n t e g r a t e d   by  b r i n g i n   t h e  

d r i v i n g   c i l i n d e r   of  t he   mass  an  i n s i d e   the   mass  i t s e l f .   I n  

f i g .  2 9   is  n o - i c e d   how  t h i s   c i l i n d e r   can  be  b r o u g h t   b e t w e e n  

the   m a s s a   anc  the   w a l l   of  the   r e a c t o r ,   w h i l e   the   mass  i s  



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

t w e e n   c o m p r e s s i o n   and   s c a v e n g i n g   c h a m b e r .   The  c o n s t r u c t i o n  

f i g .   30a   g i v e s   an  e x a m p l e   of  a  p n e u m a t i c   d r i v e n   mass   b e t w e e r  

t h e   mass   and  t h e   w a l l   of  t he   r e a c t o r c i l i n d e r .   T h i s   d r i v i n g  

h a s   t h e   a d v a n t a g e   t h a t   g r e a t   p l u n j e r s p e e d   can   be  r e a c h e d   w i t  

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

and  w a l l .   D e t e r m i n i n g   is  in  t h i s   c a s e   t he   f l o w v e l o s i t y  

t h r o u g h   t h e   m a s s .   In  t h i s   c o n s t r u c t i o n   b e t w e e n   t h e   mass   and  

t h e   s c a v e n g e   and  c o m p r e s s i o n c h a m b e r s   a re   o i l - a i r - l o c k i n g s  

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

f i g .   105  or  l 0 6 .   In  t he   c a s e   a  l i n e a r   m o t o r   i s   a p p l i c a t e d  

to   d r i v e   t h e   mass   i . i .   to  a c c e l e r a t e   t he   mass   and  to   r e t u r n  

t h e   m a s s ,   w h i l e   no  a c c e l a r a t i o n a c c u m u l a t o r s   h a v e   a p p l i e d ,   oτ  

w h i l e   t h e   m o t i o n   has   to   be  s t a r t e d   up,  i t   i s   n e c e s s a r y   t o  

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

s u f f i c i e n t   p l u n j e r s p e e d s .   T h e r e f o r   i t   is  u s e f u l l   to   a p p l i -  

c a t e   t h e   D . P . ,   a c c o r d i n g   to   t h e   p r i n c i p a l s   f i g . 4   and  5.  F i g .  

31a   and  31b  i l l u s t r a t e s   t he   e x a m p l e   of  c o n s t r u c t i o n   of  a  

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

c i a l   v a l v e ,   on  b e h a l f   of  t h e   c o n t r o l   of  t he   a c c e l a r a t i o n a c -  

c u m u l a t o r s ,   F i g .   20a  i l l u s t r a t e s   t h e   h y d r a u l i c   s c h e m e .   T h e ,  

on  t h e   momen t   of   d i s c h a r g i n g   f r o m   t h e   a c c e l a r a t i o n - a n d  

b r e a k a c c u m u l a t o r s   s u p p l i e d   o i l - v o l u m e s   has   to   be  d i s c h a r g e d ,  

in  a c c o r d a n c e   to   t h e   law  of  c o n t i n u t y ,   by  a  r e t u r n c o n d u c t o r  

to   t h e   h y d r a u l i c   s e t .   T h i s   w o u l d   l e a d   to  an  u n n e c e s s a r y  

g r e a t   m o m e n t a n e   f l o w   in  t h i s   c o n d u c t o r .   T h e r e f o r   t h e   i n v e n -  

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

g a s - c o n t a i n e r   or  a c c u m u l a t o r ,   w h i c h   c o n t a i n e r   e n a b l e s   to   e n -  

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

w h i c h   h a s   to   d i s c h a r g e   can ,   a f t e r   t h a t ,   r e t u r n   in  m e d i u m  

f l o w v e l o s i t y   ( s e e   f i g . 2 8 a ) .   F i g .   36  shows  t h e   p o s s i b i l i t y   o f  

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

m a s s ,   when  t h e   r e t u r n a c c a l a r a t i o n   of  t he   mass   was  t o o   s t r o n c  

and  a  c o l l i s i o n ,   on  t he   wrong   s i d e   of  the   r e a c t o r ,   w i t h   t h e  

h o u s i n g  h a s   to   be  p r e v e n t e d .   F i g .   32  r e n d e r s   a n o t h e r   e x a m -  

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



can   be  c l a m p e d   a r o u n d   t he   p i l e ,   w i t h   c l a m p i n g s t r u c t u r e   n r  

3 2 . 6 3   by  means   of  h y d r a u l i c   c l a m p i n g .   T h i s   a p p l i c a t i o n   f i g .  

32  is  m a t c h i n g   a u t o m a t i c l y   and  can  be  s t a r t e d   w i t h   a  l e v e r -  

s t r u c t i o n   or  an  i m p u l s e   in  t he   c o m p r e s s i o n c h a m b e r   as  g i v e n  

in  d e t a i l .   The  p r e t e n s i o n   of  t he   v a l v e s   of  t he   a c c e l a r a t i -  

o n a c c u m u l a t o r s   h a s   in  t he   c a s e   of  u s i n g   an  i m p u l s e   to   b e  

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

t h e   p u l s .   F i g .   33a   and  b  r e n d e r s   an  e x a m p l e   of  a  d u b b e l  

m a t c h i n g   c o n s t r u c t i o n   of  t he   m a s s m o t i o n r e a c t o r .   I n s i d e   t h e  

mass   t h e r e   i s   c o n s t r u c t e d   an  a u x i l e r y   d r i v i n g   c o n t r o l ,   i n -  

c l u d i n g   a  r o t a b l e   v a l v e   to   s w i t h   t he   d r i v i n g   p r e s s u r e .   T h i s  

s w i t c h i n g   m a t c h e s   a u t o m a t i c l y ,   when  p r e s s u r e   is   b u i l d   up  t h e  

c o n c e r n i n g   c o m p r e s s i o n c h a m b e r s ,   by  means   of  a  h y d r a u l i c   m o -  

m e n t s w i t c h   ( see   s c h e m e   f i g . 3 3 a ) .   F i g .   33b  shows  s c h e m a t i c l y  

t h a t   b o t h   of  t h e   a c c e l a r a t i o n a c c u m u l a t o r s   has   to   be  in  c o n -  

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

mass   of  t h e   p l u n j e r   can   d e l i v e r   r e l a t i v e l y   much  f r i c t i o n .  

T h e r e f o r   i t   s h o u l d   g i v e   much  a d v a n t a g e ,   when  i t   was  p o s s i b l e  

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

and  r e t u r n   m o v i n g   of  t h e   m a s s .   F i g . 3 4 a   r e n d e r s   an  e x a m p l e  

of  c o n s t r u c t i o n   w h e r e   t h e   mass   and  p l u n g e r   can  move  f r e e   f r o m  

t h e   o i l   and  on  t h e   moment   of  d e c e l l a r a t i o n   s p l a s h e s   in  t h e  

o i l .   To  p r e v e n t   t he   o i l   f rom  a b s o r b i n g   a i r   i t   is  b e t t e r   t o  

c l o s e   t he   s u r f a c e   of  t h e   o i l   f i g . 3 4 b .   T h i s   l e a d s   to  more  s e -  

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

s y s t e m   of  c o n t r o l i n g   the   m o t i o n   of  t h e   m a s s .   F i g . 3 5   and  3 6  

i l l u s t r a t e   an  e x a m p l e   of  a  so  c a l l e d   h y d r a u l i c   i m p u l s j a c k  

w h i c h   o n l y   e x i s t s   o u t   of  a  h y d r a u l i c   c o n s t r u c t i o n   as  a  c i -  

l i n d e r   and  p i s t o n .   F i g . 3 7   i l l u s t r a t e s   an  c i l i n d e r   as  p r o -  

d u c e d   by  F i r e s t o n e .   In  t h i s   c a s e   t he   b e l l o w   has   be  made  a p -  

t e d   f o r   t h e   h i g h   p r e s s u r e s   by  r e i n f o r c i n g ,   or  in  t he   o t h e r  

c a s e ,   i t   is  n e c e s s a r y   to   o p e r a t e   w i t h   r e l a t i v e   low  p r e s s u r e s .  

I n  - t h i s   c o n s t r u c t i o n   a  o n e - w a y   v a l v e   p l a c e d   in  t he   r e t u r n -  

c o n d u c t o r   to  t he   t a n k   is  of  i m p o r t a n c e .   T h i s   v a l v e   has   t o  

f u n c t i o n   in  c o m b i n a t i o n   w i t h   t he   r e s e t s p r i n g   nr  3 5 . 6 2   in  s u c h  

way,  t h a t   t he   h y d r a u l i c   l i q u i d   a d d e d   to  t he   c o m p r e s s i o n c h a m -  



b e r   nr  3 5 . 2 2   by  d i s c h a r g i n g   of  t he   e x e l a r a t i o n a c c u m u l a t o r   h a s  

t h e   o p p o r t u n i t y   to  r e t u r n   to   t h e   t a n k   a t   m o m e n t s   when  t h e   u p -  

p e r p l a t e   nr  3 5 . 2 8   is   u n l o a d e d .   T h i s   c o u l d   be  r e a l i s e d   b y  

s p r i n g s t r u c t u r e   or  a  l e v e r s t r u c t u r e   ( 3 5 . 6 4 ) .   F i g . 3 4 b   r e n d e r s  

t h e   c o m b i n a t i o n   of  an  i m p u l s j a c k   w i t h   a  r a m c o n s t r u c t i o n .  

L i q u i d a g i t a t o r .  

In  f i g .   39  is   i l l u s t r a t e d   a  b a s s i n   nr  3 9 . 6 5   w h e r e   h y d r a u l i c  

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

( 3 9 . 6 6 ) .   T h e s e   t u b e s   a r e   t r a d e d .   The  h y d r a u l i c   s c h e m e   3 9 b  

is   a r r a n g e d   in  s u c h   a  way  t h a t   g r e a t   v o l u m e s   of  o i l   c an   b e  

d i s p l a c e d   b u t   i n m i n i m u m   of   e n e r g y   is   u s e d .   The  s c h e m e   i s  

a p p r o x i m a t e l y   e q u a l   to   t h e   f i g . 4   and  5.  The  h y d r a u l i c   t u b e s  

f u n c t i o n s   in  t h i s   c a s e   as  t h e   a c c u m u l a t o r   f rom  f i g . 5   e v e n t u -  

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

s y s t e m .   F u t h e r m o r e   i t   is  a d v i c e d   to   a p p l i c a t e   a  c o l l e c t o r  -  

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

v e l o c i t y   p r o   t u b e .   The  e x t r a   a c c u m u l a t o r   nr  3 9 . 4 1   is   of  i m -  

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

to   a d j u s t   t h e   r e s o n a n c e f r e q u e n c y .   The  s y s t e m   on  t h e   a c t i f  

s i d e   of  t h e   c i l i n d e r   h a s ,  i f   p o s s i b l e ,   to   be  a d j u s t e d   on  t h e  

same  r e s o n a n c e f r e q u e n c y .   F u r t h e r   more   i t   c o u l d   be  of  a d v a n -  

t a g e   to   b a l l a s t   t h e   p i s t o n   w i t h   a  c e r t a i n   m a s s ,   in  t h e   c a s e  

t h e   m a s s   of  t he   h y d r a u l i c   l i q u i d   in  t h e   t u b e s   and  a c c u m u l a -  

t o r s   i s   n o t   s u f f i c i e n t   to   m a i n t a i n   a  s m o o t h   m o v e m e n t .   I t   i s  

p o s s i b l e   to   make  o v e r a l l   c a l c u l a t i o n s   on  b e h a l f   of  t h e   d i -  

m e n s i o n   of  t he   s y s t e m .   The  e x a c t   a d j u s t m e n t   has   to   be  m a d e  

in  p r a c t i c e   and  h a s   to  be  d e t e r m i n e d   f rom  c a s e   to   c a s e .   T h e  

v i b r a t i o n   of  a  l i q u i d   c o u l d   be  i n t e n s i f i e d   in  an  i m p o r t a n t  

way,   when   t h e   m i x i n g   b a s e   is  of  an  e l a s t i c   c o n s t r u c t i o n   a n d  

so  h a p p e n s   a l s o   to   v i b r a t e .   Scheme  39c  g i v e s   a  d i r e c t   c o n n e c -  

t i o n   to   t h e   c o l l e c t o r   w i t h o u t   t h e   c i l i n d e r .  

S e p a r a t i o n   o f _ a g r e g a t e s _ i n  a   l i q u i d c o n t a i n e r -  

H e r e   t h e   same  s y s t e m   is   a p p l i c a t e d   as  m e n t i o n n e d   a b o v e ,   b u t  

t h e   p o s i t i o n   of  t h e   t u b e s ,   t h e   c o n s t r u c t i o n   of  t he   c o n t a i n e r  

and  t h e   D.V.  has   to  be  a r r a n g e d   in  s u c h   a  way,  t h a t   t h e   v i -  

b r a t i o n   has   a  r e s u l t a n t   in  a  s p e c i a l   ( in   t h i s   c a s e   v e r t i c a l -  



d i r e c t i o n ) .   Owing  to  t h i s   a g r e g a t e s   in  t h e   l i q u i d   w i l l   be  m o -  

v i n g   in  a  s p e c i a l   d i r e c t i o n   (pe r   e x a m p l e   d o w n w a r d s ) .   T h e r f o r  

t he   v i b r a t i o n   has   to  be  s t r o n g   a - s y m m a t i c l y   ( v . i . z .   a l s o   f i g .  

37  and  t h e   d e s c r i p t i o n   of  an  e x a m p l e   of  a p p l i c a t i o n   i . c . w .   t h e  

s e p a r a t i o n   of  g r a n u a l s   in  t he   l i q u i d ) .  

M a n i p u l a t i o n   o f  g a s b u b b l e s .  

T h i s   a p p l i c a t i o n   c o n c e r n s   to   t h e   same  p r i n c i p a l s   as  t h o s e   o f  

f i g .   39  and  40,   bu t   the   p a t e r n   of  t h e   v i b r a t i o n   is  more  c r i t i -  

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

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

v i b r a t i o n p a t e r n .   F i g .   41a  r e n d e r s   an  e x a m p l e   of  c o n s t r u c t i o n  

of  a  c i l i n d r i c a l   c o n t a i n e r   w i t h   a  t u b e   in   t he   m i d d l e .   By  t h e  

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

w h i c h   g e n e r a t e s   a  l o n g i t u d i n a l   wave .   E x p e r i m e n t s   have   p r o v e d  

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

F i g .   41b  i l l u s t r a t e s   a  c o n s t r u c t i o n   w h e r e   t he   v i b r a t i o n   of  t h e  

l i q u i d   i s   a m p l i f i c a t e d   by  an  e x t r a   s e p e r a t i o n   w a l l .   A s l o   h e r e  

i t   is  t h e   b e s t   way  to  o b t a i n   o p t i m a l   r e s u l t s   by  e x p e r i m e n t s .  

The  i n v e n t i o n   a l s   p r e v e n t s   an  a p p l i c a t i o n   of  D.V.  d i r e c t l y   t o  

t h e   l i q u i d   ( see   f i g . 4 2 ) .   On  t h e   t o p   of  t he   l i q u i d   t h e r e   i s  

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

l a t o r .  

C o n v e y o r  a n d  v i b r a t i n g s t r a i n e r .  

F i g .   43  i l l u s t r a t e s   the   e x a m p l e   of  c o n s t r u c t i o n   of  a  c o n v e y o r .  

The  c o n v e y o r   is   c o n t r o l l e d   by  a  D.V.  a c c o r d i n g l y   to  f i g . 4   a n d  

5.  In  t h i s   c a s e   the   mass  of  t he   c o n v e y o r   is  of  i m p o r t a n c e   i n  

the   e q u a t i o n   of  m o t i o n .   A c c o r d i n g   to  f i g .   39a  a  s p r i n g c o n -  

s t r u c t i o n   on  the   c o n v e y o r   c o u l d   s u b s t i t u t e   t he   h y d r a u l i c   c o n -  

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

r e s o n a n c e f r e q u e n c y   of  t he   s y s t e m   is  f i x e d .   F i g . 4 4   i l l u s t r a -  

t e s   t he   c o n t r o l   of  the   p a s s i f   s i d e   of  t h e   p i s t o n   by  an  h y d r a u -  

l i c   s p r i n g s y s t e m   where   t he   s t i f f n e s s   c . q .   t he   r e s o n a n c e   f r e -  

q u e n c y   is   a d j u s t a b l e .   T h e r e   t he   c o n v e y o r   has   to   d i s p l a c e   o n -  

ly  a x i a a l ,   i t   can  be,  in  o p p o s i t i o n   to  m o s t   of  the   s h a k i n g -  

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

r i a l s   is   c a u s e d   by  a  s t r o n g   a - s y m m a t i c a l l y   v i b r a t i o n   of  t h e  



s h a k i n g   c o n v e y o r .   F i g .   45  i l l u s t r a t e s   a  c o n s t r u c t i o n   of  a  

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

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

t i n g s t r a i n e r .   The  c o n v e y o r   w i l l   be  c o n t r o l l e d   in  l o n g i t u d i -  

n a l   and   t r a n s v e r t i c a l   d i r e c t i o n   by  a  D.V.   The  c o n t r o l   i n a -  

x i a l   d i r e c t i o n   p r o v i d e s   t he   t r a n s p o r t   of  t h e   m a t e r i a l .  

The  c o n t r o l   in  t he   t r a n s v e r s a l   d i r e c t i o n   c a u s e s   t h e   s e p a r a -  

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

of  t h e   d i s p l a c e m e n t s   a r e   d e p e n d i n g   of  t h e   s i z e   of  t h e   p a r -  

t i c a l s .  

S e p a r a t i o n   o f  g r a n u l a r s   i n  m o v i n g  l i q u i d .  

F i g .   46 .   i l l u s t r a t e s   t h e   a p p l i c a t i o n   of   D . P . ,   in  w h i c h   c a s e  

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

of  t h e   l i q u i d   can  be  d i s c h a r g e d   w i t h o u t   g r a n u l a r s .   The  l i -  

q u i d  s t r e a m s   w i t h   a  r e l a t i v e   low  v e l o c i t y   t h r o u g h   a  p i p e ,  

w h i c h   p i p e   i s   s i d e w a r d s   in  a - s y m m a t r i c l y   v i b r a t i o n .   To  o b -  

t a i n   a  b e t t e r   s e p a r a t i o n   t h e   s y s t e m   is   r e p e a t e d   in  d i f f e r e n t  

s t e p s .   T h i s   s y s t e m   i s   a p p l i c a t e d   to   c o n c e n t r a t e   s l u d g e .   I n  

f i g .   47  i l l u s t r a t e s   an  a p p l i c a t i o n ,   w h e r e   t h e   l i q u i d   i s   s e -  

p a r a t e d   in  more  l i q u i d s   w h i l e   e v e r y   l i q u i d   has   an  o v e r a l l   d i f -  

. f e r e n t   g r a i n s i z e .   T h i s   p r i n c i p a l   i s   c o m p a r a b l e   w i t h   f i g . 4 5 .  

F a t i g u e  t e s t i n g m a c h i n e .  

The  a p p l i c a t i o n   can  be  r e a l i s e d   a c c o r d i n g   to  f i g . 3 9   when  t h e  

f l e x i b l e   t u b e s   a re   s u b s t i t u t e d   by  o t h e r   h y d r a u l i c   c o m p o n e n t s ,  

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

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

f i g .   43  and  44  can  be  a p p l i c a t e d   by  s u b s t i t u t i n g   t h e   s h a k i n g -  

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

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

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

t h e   g r e a t   a p p l i t u d e s .  

D y n a m i c   p r e s t r e s s i n g .  

F i g .   50  i l l u s t r a t e s   t h e   p r i n c i p a l   of  t h e   a p p l i c a t i o n   of  d y n a -  

mic  p r e s t r e s s i n g .   The  h y d r a u l i c   s c h e m e   is   to  be  f o u n d   in  f i g .  

4.  F i g . 5 1   r e a d e r s   an  e x a m p l e   of  t h e   m o u n t i n g   of  t h e   s p a n j a c k s  

(51a  and  51h  and  t he   s p a n s c h e m e   5 1 c .  



F i g .   52  i n d i c a t e s   the   p o s s i b i l i t y   to  r e d u c e   t h e   f r i c t i o n ,   c . q .  

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

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

I t   is   to   n o t i c e   t h a t   t he   n u m b e r i n g   of  t he   p a r t s   of  t h e   f i g u r e s  

is   in  t h i s   c h a p i t e r   no t   a c c o r d i n g   to  t h e   r e n v o o i   b u t   a t   h o c .  

The  m a t c h i n g   of  t h e   c o n s e p t i o n   a c c o r d i n g   to  f i g u r e   201  is  d e s -  

c r i b e d   on  t h e   p a g e s   7  and  8  of  t h e   p a t e n t c l a i m  -   N e t h e r l a n d s  

7 9 . 0 4 5 6 6 .   The  h y d r a u l i c   c i l i n d e r   p u s h e s   by  means   of  u n d e r -  

s t a m p   5  t he   g r a i n m a s s   3  u p w a r d s   to  the   u p p e r s t a m p   4  w h i c h   i s  

u n d e r   p n e u m a t i c   p r e s s u r e c o n t r o l   by  c i l i n d e r   2.  In  t h e   d o w n -  

w a r d s   m o v e m e n t   t he   t o t a l   mass   f a l l s   on  t h e   b u f f e r s   6.  From  t h e  

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

p n e u m a t i c   c o n t r o l l e d   u p p e r   c i l i n d e r   is   to   be  p r e f e r r e d   a b o v e  

a  h y d r a u l i c   c o n t r o l l e d   c i l i n d e r .   In  t he   c a s e   of  low  p l u n j e r -  

s p e e d   and  r e l a t i v e   g r e a t   m a s s e s   of  t h e   u p p e r s t a m p   i t   is   a l s o  

p o s s i b l e   to   c h o o s e   a  h y d r a u l i c   c i l i n d e r .   The  h y d r a u l i c   l i -  

q u i d   can   be  r e m a i n e d   u n d e r   c e r t a i n   p r e t e n s i o n   by  means   of  a n  

a c c u m u l a t o r .   In  f i g .   202  is   t h e   same  c o n s t r u c t i o n   d e s i g n e d ,  

w i t h   h y d r a u l i c   b u f f e r s   and  b a l l a s t   and  a  h e a v i e r   u p p e r s t a m p   4 .  

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

w h i c h   c a u s e s   a l m o s t   the   e n d c o m p a c t i o n .   S e c o n d e l y   a  c y c l i c  

l o a d ,   by  t h e   e n e r g y   of  t he   mass   of  t he   u p p e r s t a m p .   So  t h e  

s h o c k   is   i n c r e a s e d   and  t he   s u r f a c e   of  t h e   t i l e   w i l l   be  s m o o t -  

h e n d .   The  s c h o c k   w i l l   be  r e a l i s e d   b e c a u s e   of  the   c l o s i n g   o f  

t he   o p e n i n g   15  by  the   p l u n j e r   8  in  h i s   d o w n w a r d s   m o v e m e n t ,  

w h i c h   p r e v e n t s   t he   h y d r a u l i c   l i q u i d   to  d i s c h a r g e   v i a   c o n d u c -  

t o r   12.  B e c a u s e   of  t he   v e r y   s m a l l   c o m p r e s s i b i l i t y   of  t h e  

o i l ,   t h e   b r e a k i n g   d i s t a n c e   i s   v e r y   s h o r t .   T h i s   c a u s e s   n o t  

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

be r   10  b u t   a l s o   a  g r e a t   d e c e l e r a t i o n   f o r c e   in  t he   p i e c e   o f  

m o l d i n g   3.  The  oneway  v a l v e   11  p r o v i d e s   a  q u i c k l y   r e e n t r e n c e  

of  t h e   o i l   in  t he   b u f f e r   w h e r e   t h e   o p e n i n g   15  no t   y e t   is  f r e e  

b y  t h e   u p w a r d s   m o v i n g .   By  c a t c h i n g   t h e   i m p u l s   in  an  h y d r a u -  

l i c   b u f f e r   t he   n o i s e   is  s t r o n g l y   r e d u c e d .   In  t he   f i g .   203  u n -  

t i l l   205  t he   h y d r a u l i c   s c h o c k c o n s t r u c t i o n s   ( b u f f e r )   a re   c o m -  

b i n e d   w i t h   the   d r i v i n g .   The  c o n s t r u c t i o n ,   a c c o r d i n g   to  f i g .  



204,   h a s   h e r e   t he   a d v a n t a g e   of  c o n d u c t i n g   t h e   p l u n j e r   16  w h i c h  

a d m i t s   a  s m a l l e r   t o l o r a n c e .   B i j   t h e   c o n d u c t o r s   13  and  14  w i l l  

be  c h a r g e d   and  d i s c h a r g e d ,   e a c h   on  h i s   t i m e ,   v o l u m e s   of  o i l  

w i t h   t h e   r e q u i r e d   f r e q u e n c y .   F i g .   205  i l l u s t r a t e s   how  by  r o -  

t a t i n g   of  t h e   p i s t o n   9  t h e   o b l i q u e   s i d e   17  ( t o r s i o n l i n e )   a l s o  

r o t a t e s .   T h i s   c a u s e s   e a r l i e r   or  l a t e r   c l o s i n g   of  t h e   o p e n i n g  

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

ce  10  c an   be  r e g u l a t e d .   By  e n l a r g i n g   t h e   v o l u m e   10  a  l o n g e r  

b r e a k i n g   d i s t a n c e   is   r e a l i s e d   and  so  a l s o   a  l a r g e r   f o r c e   o f  

e n e r g y .   The  f i g .   206a   t i l l   206e  a r e   o t h e r   e x a m p l e s   of  c o n -  

s t r u c t i o n s   to   a d j u s t   t h e   c o m p r e s s i o n v o l u m e   10  and  so  a l s o   t h e  

n e e d e d   f o r c e   of  i n e r t y  -   f i g .   206a   adds   one  or  more   c o m p r e s -  

s i o n c h a m b e r s   19  by  t h e   t a p s   20.  In  f i g .   206b  t h e r e   a r e   m o u n -  

t e d   d i f f e r e n t   i n s e r t s   of  d i f f e r e n t   h e i g h t s .  

F i g .   206  p i s t o n   22  and  a  s p i l l   23  on  b e h a l f   of  a d j u s t m e n t .   I n  

f i g .   206d   by  a p p l i c a t i o n   of   a  h y d r a u l i c   a c c u m u l a t o r   24  w h e r e  

t h e   g a s p r e s s u r e   can  be  a d j u s t e d   by  t h e   c o n d u c t o r   25.  In  f i g .  

206e   t h e   h e i g h t   of  c o m p r e s s i o n   of  t h e   c h a m b e r   10  is   a d j u s t e d  

by  d i s p l a c i n g   the   o p e n i n g   15  by  a  s l i d a b l e   b u s h   18.  In  f i g .  

207  d e m o n s t r a t e s   a  h y d r a u l i c   s c h e m e   of  t h e   c o n t r o l .   H e r e   t h e  

c i l i n d e r   i s   d e s i g n e d   as  a  d i f f e r e n t i a l   c o n t r o l .   At  p o i n t   P 

t h e   h y d r a u l i c   l i q u i d   is   s u p p l i e d .   V a l v e   27  c o n t r o l e s   t h e   d i -  

r e c t i o n   of   m o v i n g   of  t h e   p i s t o n   in  c i l i n d e r   7.  The  a c c u m u l a -  

t o r   28  p r o v i d e s   t he   s t o r a g e   of  e n e r g y   and  a l s o   t h e   b u f f e r i n g  

of  p r e s s u r e p e a k s   in  t h e   s u p p l y   c o n d u c t o r s .   The  a c c u m u l a t o r   29  

r e d u c e s   t h e   p r e s s u r e p e a k s   in  t h e   s u p p l y c o n d u c t o r s   and  p r o v i d e s  

a l s o   by  v a l v e   30  a  s m a l l   p r e t e n s i o n   of  t h e   b u f f e r s .   The  p r e s -  

s u r e p e a k s   w h i c h   a re   c a u s e d   by  t h e   s u d d e n l y   b r e a k i n g   of  t h e   m o -  

v i n g   m a s s   a r e   f u l l y   c a t c h e d   in  c h a m b e r   10  and  c a n n o t   e n t e r   i n  

t h e   h y d r a u l i c   d r i v i n g   s y s t e m .   The  v a l v e   27  can   be  a  l i n e a r   h y -  

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

t y p e   or  v a l v e   of  t h e   r o t a t i o n   t y p e .   The  c o n t r o l   of  t h e   u n d e r -  

s t a m p   5  c an   be  r e a l i s e d   a l s o   v e r y   e f f e c t i f .   by  means   of  a  c r a n -  

rod   or  e x e n t e r   35  t o g e t h e r   w i t h   a  p n e u m a t i c   c i l i n d e r   32;   as  i l  

l u s t r a t e d   in  f i g .   8a.   The  c o n t r o l m e c h a n i s m   35  d r i v e s   t h e   p i s -  

t o n   33  w h i c h   c o m p r e s s e s   t h e   c h a m b e r   31  in  t h e   c i l i n d e r   3 2 .  



At  t he   moment   a  c e r t a i n   p r e s s u r e   is   g e n e r a t e d ,   t h e   u n d e r s t a m p  

5  is   h o u s e d .   The  c o m p r e s s e d   a i r   in  c h a m b e r   31  w i l l   a f t e r   r e a -  

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

a l s o   a c c u r   u n d e r   i n f l u e n c e   of  p n e u m a t i c   c i l i n d e r   2  ( f i g . 2 0 1  

and  202)  w h i c h   a l s o   moves   d o w n w a r d s   and  c a r r i e s   w i t h   t h e   t i l e  

3.  D u r i n g   t h e   d o w n w a r d s   m o v e m e n t   t he   s t a m p s   5  t o g e t h e r   w i t h  

t he   m o l d i n g p i e c e   3  and  the   u p p e r s t a m p s   4  f a l l s   on  t h e   b u f f e r s  

as  d e s i g n e d   in  t h e   f i g .   1 - 2 - a n d   7.  In  f i g .   208b  t h e   c i l i n d e r  

36  is   d r i v e n   and  the   p i s t o n   37  moves   t o g e t h e r   w i t h   t h e   s t a m p   5 

up  and  down.  The  v a l v e   34  p r o v i d e s   t h e   s u c k i n g   of  a i r   to   p r e -  

v e n t   v a c u u m   i n  t h e   c h a m b e r   31.  I l l u s t r a t i o n   209  e x p l a n a t e s  

t h e   d r i v i n g   m e c h a n i s m   35.  The  m o t o r   38  d r i v e s   v i a   c o u p l i n g   39  

and  axe  40.   W h i c h   is   b e a r e d   in  t h e   b e a r i n g s   42.   The  c r a n g   43  

is   p i c k e d   up  by  t h e   o n e - d i r e c t i o n   c o u p l i n g   44.   The  one  d i r e c -  

t i o n c o u p l i n g   44  l o c k s   in  one  d i r e c t i o n   of  r o t a t i o n .   Such   a  

m e c h a n i s m   is   known  in  t e c h n i c s .   Now  t h e   c r a n g   43  w i l l   be  d r i -  

ven  by  e x p e n s i o n   of  t h e   a i r   in  c h a m b e r   31  ( f i g . 2 0 8 ) ,   a f t e r  

r e a c h i n g   t he   u p p e r   d e a t h   p o i n t ,   no t   by  axe  40  b u t   by  e x p e n d i n g  

a i r   of  c h a m b e r   31.  The  c r a n g   w i l l   d e v e l o p   a  g r e a t   m o m e n t a n e  

a n g u l a r   v e l o c i t y   a d m i t t e d   by  the   o n e - w a y c o u p l i n g   44.   T h e  

m o u l d i n g p i e c e   3  ( f i g .   1  and  2)  can  now  t o g e t h e r   w i t h   u p p e r  

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

u n d e r   s u p e r p o s i t i o n   of  t he   u p p e r c i l i n d e r   2.  The  f l y w h e e l   4 1  

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

c o n t i n i t y   in  t he   c o n s u m p t i o n   of  e n e r g y   and  to  p r e v e n t   u n l i k e l y  

c h a n g e s   in  l o a d   of  t he   m o t o r   38.  F i g .   210  i l l u s t r a t e s   a  h y -  

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

t i n g   p l u n j e r p u m p   46  w i t h   d r i v i n g   35  and  a  s i n g l e   d r i v e n   h y -  

d r a u l i c   c i l i n d e r   45.   In  t he   c o n d u c t o r   47  f l o w s   a  o n e p h a s e   a l -  

t e r n a t i n g   c u r r e n t .   I t   s h o u l d   be  n o t i c e d   t h a t   in  t he   m e c h a n i s m  

35  t he   o n e - d i r e c t i o n c o u p l i n g   44,  a c c o r d i n g   to  f i g .   209,   is  n o t  

n e c e s s a r y .   On  b e h a l f   of  the   a c c u m u l a t o r   52,  i t   is   p o s s i b l e   t o  

r e g u l a t e   a m p l i t u d e .   by  a d j u s t   a  h i g h e r   or  l o w e r   gas  p r e p r e s s u -  

re  in  t he   a c c u m u l a t o r s .   F i g .   211  i l l u s t r a t e s   t he   p o s s i b i l i t y  

the   u n d e ' r s t a m p   5  to  d r i v e   w i t h   a  v i b r a t i n g   m o t o r   53  of  one  o f  

t h e   c o n s t r u c t i o n s   in  t r a d e .   F i g .   212  i l l u s t r a t e s   a  h y d r a u l i c  



s c h e m e   d e s i g n e d   on  b e h a l f   of   t h e   f e e d i n g   of  t h e   h y d r a u l i c   b u f -  

f e r s   in  t h e   c a s e   t h e y   c a n n o t   be  c o u p l e d   to   t he   h y d r a u l i c   c o n -  

t r o l s y s t e m   of  t h e   u n d e r s t a m p   5.  The  a c c u m u l a t o r   54  p r o v i d e s  

c o n s t a n t   low  s u p p l y - p r e s s u r e .   The  p r e s s u r e s  w i t c h   55  s w i t c h e s  

v a l v e   58  a n d  s o   56  when  t h e   n e e d e e   s u p p l y   p r e s s u r e   i s   r e a c h e d .  

Pump  59  w i l l   t h e n   be  m a t c h i n g   w i t h o u t   p r e s s u r e .  

F i q .   55  shows   t h e   p r i n c i p l e   of  an  a p p l i c a t i o n   e x a m p l e   f o r  t h e  

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

d . p .   F i g .   55A  g i v e s   an  e x a m p l e   in  w h i c h   t h e   h y d r o m o t o r   i s   d r i  

ven   c o n t i n u o u s l y   w i t h   a  h y d r a u l i c   a l t e r n a t i n g   c u r r e n t   i n s t e a d  

of  a  q u a s i   s t a t i c   d r i v e .   The  q u a s i   s t a t i c   d r i v e   is   t h u s   r e -  

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

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

s e s   can   be  a d j u s t e d .   F i g .   55B  shows  an  a p p l i c a t i o n   in   w h i c h  

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

l i m i t   of  t h e   c o u p l i n g   is   e x c e e d e d ,   t h a t   i s ,   t he   p r e s s u r e   i n  

t h e   s y s t e m   is   t oo   h i g h ,   s w i t c h e s   o v e r   to   a  p u l s i n g   f l o w   d r i v e .  

In  f i g .   55C  t h e   h y d r o m o t o r   i s   s e t   up  by  p l a c i n g   an  a c c u m u l a t o r  

w i t h   s a f e t y   v a l v e   in  t h e   r e v e r s e   f l o w   to  t h e   t a n k .   T h r o u g h  

t h i s   i t   i s   e v e n   p o s s i b l e   to   o p e r a t e   t h e   m o t o r   w i t h   an  a l t e r n a -  

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

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

F i g .   56  g i v e s   a  c o n s t r u c t i o n   e x a m p l e   of  a  m o d u l a t i n g   p r e s s  

w i t h   w h i c h   i t   is   p o s s i b l e   to   s t a m p   m e t a l ,   and  t h i s   w i t h   a  s u p -  

p o r t   in  p l a c e .   In  t h i s   c o n s t r u c t i o n   t h e   f o r c e   is   e x e r c i s e d   b y  

a  m a s s   m o t i o n   r e a c t o r   no.   5 6 . 1 3   w i t h   a  c y l i n d e r   n o . 5 6 . 1 5   a n d  

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

s i n g   on  of  t h i s   w i t h   a  c e r t a i n   p r e s s u r e .  

F i g .   56B  g i v e s   an  e x a m p l e   w i t h o u t   mass   m o t i o n   r e a c t o r   in   w h i c h  

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

c y l i n d e r   d r i v e n   by  d . p .   C o n s i d e r i n g   t h a t   t h e   r e q u i r e d   a m p l i -  

t u d e   i s   r e l a t i v e l y   s m a l l ,   no  h i g h   d e m a n d s   a r e   made  on  t h e   c a -  

p a c i t y   of   t h e   h y d r a u l i c   c i r c u i t .   T e s t i n g   has   shown  t h a t   t h e  

n e c e s s a r y   p u r c h i n g   or  p r e s s i n g   f o r c e   f o r   t he   p u n c h i n g   of  r i n g s  

is  l e s s ' t h a n   60%  of  t h e   f o r c e   f o r   s t a t i c   p u n c h i n g   or  p r e s s i n g .  

E a r t h   c o m p a c t o r .  



F i g .   56A  shows  an  e x a m p l e   of   a  v i b r a t i o n   p l a t e   f o r   e a r t h   c o m -  

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

s i o n   p l a t e   no.  5 6 . 7 3   and  i s   h e l d   in  p l a c e   by  means   of  s p r i n g  

s u p p o r t s .   F i g .   56B  shows  a  v i b r a t i o n   p l a t e   on  w h i c h   a  m a s s  

m o t i o n   r e a c t o r   i s   m o u n t e d .   S t a b i l i t y   and  d i r e c t i o n   can   b e  

a d j u s t e d   w i t h   t h e   a i d   of  s u p p o r t   5 6 . 7 4 .   I t   is  n o t e d   t h a t   w i t h  

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

mass   w i t h   t he   same  m a c h i n e  a n d   to   e n l a r g e   t he   s u r f a c e   of  t h e  

p e r c u s s i o n   or  v i b r a t i o n   p l a t e ,   so  t h a t   s e v e r a l   t y p e s   can   b e  

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

t i o n   p l a t e   ( see   f i g .   5 6 C ) .  

The  v i b r a t i o n   b l o c k .  

A  v i b r a t i o n   b l o c k   is   shown  s c h e m a t i c a l l y   in  f i g .   58A  b a s e d   o n  

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

b l o c k   can  be  f i x e d   is   p l a c e   on  t h e   p i l e   or  dam  w a l l   w i t h   a  

h y d r a u l i c   F i g .   58B  s c h e m a t i c a l l y   shows  a  v i b r a t i o n   b l o c k   b a -  

s ed   on  t h e   p r i n c i p l e   of  t h e   mass   m o t i o n   r e a c t o r   w h e r e b y   i n  

f a c t   t he   b r a k e w a y   is   c h o s e n   to  be  f a i r l y   l o n g .   F u r t h e r   t h e  

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

S a m p l i n g   v i b r a t i o n a l l y  

F i g .   59A  shows  t h e   p r i n c i p l e   of  s a m p l i n g   v i b r a t i o n a l l y   w h e r e -  

by  t h e   s a m p l i n g   t u b e   nO.  5 9 . 7 6 ,   w h i c h   is  p u r p o s e f u l l y   p r o f i l e d  

on  t h e   u n d e r s i d e   a c c o r d i n g   to   t h e   p r e s e n t   s t a t e   of  t e c h n i q u e ,  

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

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

w i t h .   An  a l t e r n a t i v e   is   t h e   a p p l i c a t i o n   of  a  s e p a r a t e   b a l l a s t  

w h i c h   is  s p r i n g   s u s p e n d e d   in  t h e   b o r e   s c a f f o l d i n g   ( see   f i g . 5 9 B )  

In  f i g .   59C  t h e   p r i n c i p l e   of  t h e   mass   m o t i o n   r e a c t o r   i s   u s e d  

in  a i d   of  t he   s a m p l i n g   t u b e   d r i v e .   The  mass  m o t i o n   r e a c t o r  

moves   in  a  g l i d i n g   c a r r i a g e   on  t h e   b o r e   s c a f f o l d i n g   and  is  v e r -  

t i c a l l y   s p r i n g   s u s p e n d e d ,   e . g . ,   on  a  w i n c h   c o n s t r u c t i o n .   T h i s  

l a s t   c o n s t r u c t i o n   is  t h e   m o s t   s u i t a b l e   by  way  of  i t s   c o m p a c t  

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

done  by  means   of  d . p .   w i t h   a  r e g u l a r   f r e q u e n c y   and  an  a d j u s -  

t a b l e   a s y m m e t r y .   The  s e t t i n g   up  of  t he   f r e q u e n c y   and  t he   p a t -  

t e r n   of  t he   v i b r a t i o n   o u g h t   to  t a k e   p l a c e   in  c o n j u n c t i o n   w i t h  



the   k i n d   of   e a r t h   to   be  s a m p l e d .   The  c o n s t r u c t i o n   e x a m p l e   o f  

f i g . 6 0   p r o v i d e s   f o r   t h e   a p p l i c a t i o n   of  a  d r i v e   c o n s t r u c t i o n  

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

p r o b e   a p p a r a t u s   and  t h u s   can   be  u s e d   as  an  e x t r a   a d d i t i o n   t o  

t h i s   m a c h i n e ' .   The  c y l i n d e r s   of   t he   p r o b e   d e r r i c k   can   now  b e  

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

t e d   s a m p l i n g   c o n s t r u c t i o n   g e n e r a t e s   t h e   d . p .   F i g . 6 1   s h o w s  

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

h o l l o w   c y l i n d e r   in  w h i c h   t h e   t u b e   is  a t t a c h e d   w i t h   a  h y d r a u -  

l i c   c l a m p .   T h i s   c l a m p   is   a l w a y s   p a c k e d   when  t h e   t u b e   h a s  

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

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

t u b e s   in   t a k i n g   b o r i n g s .   The  b o r e   t u b e   can   now  be  p r e s s u r e d  

away  and  t u r n e d   a t   t h e   same  t i m e   w i t h   t he   h e l p   of   a  h y d r o m o -  

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

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

c r u s h i n g   r o l l e r   d r i v e .   F i g . 6 2   shows  t he   c o n s t r u c t i o n   of  a  

t u b e   c l a m p   w o r k i n g   w i t h   an  e x p a n s i o n   c o n s t r u c t i o n   s u c h   as  a p -  

p l i e d   by  M e n a r d   f o r  e x a m p l e ;   h e r e w i t h   t h e   c l a m p   i s   in  f a c t  

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

a t   t h e   same  moment   t h a t   t h e   t u b e   i s   in  d o w n w a r d   v i b r a t i o n .  

The  c l a m p   r e l a x e s   on  u p w a r d   v i b r a t i o n   w i t h   t h e   c o n s e q u e n c e  

t h a t   t h e   t u b e   is   a u t o m a t i c a l l y   " p a c k e d "   and  t h e   s a m p l i n g   c a n  

go  on  c o n t i n u o u s l y .  

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

F i g . 6 4 A   s h o w s   t he   s c h e m a t i c   s e t - u p   of  t h e  s t r e s s i n g   m a c h i n e  

n o . 6 4 . 8 0   w h i c h   is  a  c o n s t r u c t i o n   to   t r a n s m i t   f o r c e   to   t h e   r o a  

s u r f a c i n g .   The  f o r c e   is   t r a n s m i t t e d   by  a  c l o s e d   in  s a n d   b o x  

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

of  r u b b e r   or  a  s i m i l a r   f o i l .   F i g .   64B  s c h e m a t i c a l l y   shows  t h  

c o n s t r u c t i o n   on  w h i c h   t h e   f o r c e s   g e n e r a t e ,   e . g . ,   a  l i n e a r   m o -  

t o r   d r i v e n   by  d . p .   or  a  mass   m o t i o n   r e a c t o r   no.  6 4 . 1 8 ,   and  a l  

s o ' s h o w s   t h e   c o n d u c t i o n   and  s u p p o r t i n g   of  t h e   c o n s t r u c t i o n s  

no.  6 4 . 8 0   and  a l s o   a  w e i g h t i n g   by  w h i c h   t h e   s a n d   b o x e s   r e m a i n  

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

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



of  in  t h i s   c a s e   3  s u p p o r t s   o u g h t   to   t a k e   p l a c e   a c c u r a t e l y .  

When  f o r   e x a m p l e   a  s p e e d   of  100  km.  p e r   h o u r ,   w h i c h   i s  +   3 0 m .  

p e r   s e c . ,   h a s   to  be  i m i t a t e d   and  t h u s   t h e   d i s t a n c e   b e t w e e n  

t h e   s u p p o r t s   is   50  cm. ,   t h e n   t h e   t i m e   i n t e r v a l   b e t w e e n   t h e  

o p e r a t i o n   o f  t h e   2  s u p p o r t s   o u t g h t   to   be  1 / 6 0 t h   of  a  s e c .   T h i s  

c o r r e s p o n d s   w i t h   one  p h a s e   of  a  v i b r a t i o n   of  30Hz.   When  t h e  

f r e q u e n c y   of  a  t h r u s t   o u t s w i n g   i s   20Hz  f o r   e x a m p l e ,   and  t h e  

t h r u s t   is   s u f f i c i e n t l y   swung  o u t   a f t e r   20  v i b r a t i o n s ,   t h e n  

t h e   f o l l o w i n g   c r o s s i n g ,   or  in  s u c h   a  c a s e   t he   s i m u l a t i o n   o f  

t h e   f o l l o w i n g   a i r p l a n e ,   can  b e g i n   one  s e c o n d   l a t e r .   The  d . p .  

m u s t   be  d i m e n s i o n e d   on  t h r e e   s u c c e s s i v e   t h r u s t s   w i t h   an  i n t e r -  

v a l   of  l / 3 0 t h   of  a  s e c o n d ,   w i t h   a  r e p e t i t i o n   of  t he   w h o l e   e a c h  

s e c o n d .   By  a p p l i c a t i o n   of  3  mass   m o t i o n   r e a c t o r s   e a c h   r e a c t o r  

s h o u l d   h a v e   a  s w i n g   t i m e   of  +  one  s e c o n d   w h i l e   t h e   s w i n g s   a r e  

1 / 3 0 t h   of  a  s e c o n d   a f t e r   e a c h   o t h e r .   I t   f o l l o w s   f rom  t h i s  

t h a t   i t   is   n e c e s s a r y   to  c o n t r o l   t h e   t h r e e   mass  m o t i o n   r e a c t o r s  

h y d r a u l i c a l l y ,   and  to   s e t   up  t h i s   c o n t r o l   w i t h   an  a d j u s t a b l e  

s y s t e m .   I t   w i l l   t a k e   some  t i m e   to   h a v e   t h i s   p r o p e r l y   s e t   u p  
a f t e r   w h i c h   t he   m a c h i n e   can  run  f o r   some  t i m e   b u t   m u s t   c o n t i -  

nue  to   be  c o n t r o l l e d   and  a d j u s t e d   w i t h   a  s t r o b o s c o p e   f o r   e x -  

a m p l e .  

F i g .   79D  shows  the   h y d r a u l i c   s cheme   by  a p p l i c a t i o n   of  3  l i n e -  

ar  m o t o r s   f o r   w h i c h   t h e   r e a c t i o n   f o r c e   i s   d e l i v e r e d   by  the   a -  

bove   l y i n g   mass   n o . .   When  3  r o t a t i n g   c o n t r o l   v a l v e s   a re   now 

a p p l i e d   t h e   a x l e s   of  w h i c h   a re   c o u p l e d ,   t h e n   by  t u r n i n g   t h i s  

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

a d j u s t e d   q u i c k l y   and  a c c u r a t e l y .   F u r t h e r ,   p r o v i s i o n   o u g h t   t o  

be  made  w h e r e b y   v i b r a t i o n s   g e n e r a t e d   by  t h e s e   r o t a t i n g   c o n t r o l  

v a l v e s   a r e   b l o c k e d   and  o n l y   one  v i b r a t i o n   pe r   s e c o n s   is  t r a n s -  

m i t t e d .   T h i s   can  be  done  by  a d d i n g   a  r o t a t i o n   c o n s t r u c t i o n  

f o r   e a c h   c o n t r o l   v a l v e   as  in  f i g . 1 0   or  12,  w h e r e b y   t he   o p e -  

n i n g s   a re   so  c o n s t r u c t e d   t h a t   a  v i b r a t i o n   is   t r a n s m i t t e d   o n l y  

once   p e r   s e c o n d .   An  a l t e r n a t i v e   is   to   i n s e r t   t he   r o t a t i n g   c o n -  

t r o l   v a l v e   in  t he   f e e d   c i r c u i t   of  t he   3  g e n e r a t o r s   w h i c h   o p e n  

o n l y   once   a  s e c o n d .   T h i s   is  o n l y   p o s s i b l e   i f   a  l a r g e   o v e r l a p  

in  t he   t i m e s p a n   of  e a c h   t h r u s t   is   p r e s e n t   or  i f   o n l y   two  s u p -  



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

d e v e l o p s   when  t h e   t h r u s t   is   g e n e r a t e d   by  a c c u m u l a t o r   w h i c h   i s  

in  f a c t   so  s l o w l y   c h a r g e d   t h a t   i t   can   o n l y   f e e d   a  t h r u s t   i n -  

t e r m i t t e n t l y .  

P l a c e m e n t   o f ' t u b e s .  

F i g . 6 6 A   s h o w s   t he   p r i n c i p l e   of  an  a n c h o r i n g   c o n s t r u c t i o n   a -  

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

F i g .   66B  shows   an  a n c h o r i n g   c o n s t r u c t i o n   w i t h   w h i c h   a n o t h e r  

t u b e   can   be  f i r m l y   c l a m p e d   and  f i g .   66C  an  i n t e r n a l   as  w e l l  

as  e x t e r n a l   a n c h o r i n g   c o n s t r u c t i o n .   The  c o n s t r u c t i o n   in   f i g .  

66A  can   e i t h e r   be  c o n n e c t e d   d i r e c t l y   to   a  t u b e   or  to   t h e   t u b e  

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

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

t h e   p e n e t r a t i o n .   Mode l   66B  is   s u i t a b l e   f o r   t h e   c o u p l i n g   o f  

two  t u b e s .   M o d e l   66C  can  move  b a c k w a r d s   as  w e l l   as  f o r w a r d s  

by  m e a n s   of  t h e   a l t e r n a t e   o p e r a t i o n   of  t he   i n t e r n a l   and  e x -  

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

6 6 . 5 6   i s   a  t u b e   w h i c h   m u s t   g i v e   s t i f f n e s s   to   t h e   c o n s t r u c t i o n .  

6 6 . 5 7   i s   an  e x p a n s i o n   body .   T h i s   can  be  of  a  f l e x i b l e   m a t e r i -  

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

s t e e l   t h r e a d i n g   or  n y l o n ,   in  o r d e r   to   d r a i n   t h e   a n c h o r   f o r c e  

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

can   a l s o   c o n s i s t   of  s t e e l   p l a t e s   or  be  l i n e d   w i t h   them  so  t h a i  

t he   s t e e l   p l a t e s   r e s i s t   w e a r   and  a b s o r b   t h e   a n c h o r   f o r c e s .   I n  

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

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

an  i n s i d e   and  an  o u t s i d e   l a y e r .   ( see   f i g . 6 6 e ) .  

The  e x p a n s i o n   can   t a k e   p l a c e   by  i n f l a t i n g   t h e   f l e x i b l e   b u b b l e  

w h i c h   m a y  o r   may  n o t   b e  p r o v i d e d   w i t h   s c a l e s   as  in   f i g s . 6 6 d  

and  e.  T h i s   i n f l a t i o n   can   be  done   w i t h   a  h y d r a u l i c   f l u i d   o r  

w i t h   a i r .   I t   i s   a l s o   p o s s i b l e   to   make  t h e   p l a t e s   e x p a n d   b y  

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

w i t h   h i n g e   c o n s t r u c t i o n   as  in  f i g . 6 6 f .  

F i g .   66g  s h o w s   a  s h e l t e r   c o n s t r u c t i o n   w h e r e b y   t h e   t u b e   i s   o c -  

c u p i e d   by  s h o r t   c y l i n d e r s   or  b e l l o w s   a l l   a r o u n d ,   e . g . ,   b y  

F i r e s t o n e .   T h e s e   c y l i n d e r s   or  b e l l o w s   make  a  good  c o n n e c t i o r  



w i t h   t h e   g r o u n d   and  fo rm  an  a n c h o r a g e   w i t h   a  l o t   of  r o u g h n e s s .  

F i g .  6 7   g i v e s   an  e x a m p l e   of  a  d i s p l a c e m e n t   m e c h a n i s m   w h i c h   n o r -  

m a l l y   c o n s i s t s   of  a  h y d r a u l i c   or  p n e u m a t i c   j a c k   b e t w e e n   t w o  

s e c t i o n s   of  t u b e   or  b e t w e e n   two  a n c h o r i n g   m e c h a n i s m s   ( s ee   r e s p .  

f i g .   67a ,   67b  and  6 7 c ) .   When  t h e   a n c h o r i n g   m e c h a n i s m s   in   t h e  

p e r i p h e r a l   f i g u r e   67c  a r e   e a c h   c o n n e c t e d   w i t h   a  t u b e ,   i t   i s  

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

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

v e r s i n g   s p r i n g .   F i g .   67d  shows  t he   m o s t   u n i v e r s a l   c o n s t r u c t i o n  

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

c o n s t r u c t i o n   can  a l s o   move  a l o n g   t he   t u b e   in  b o t h   d i r e c t i o n s .  

F i g .   68a  to  68d  i n c l u s i v e   g i v e   a  number   of  e x a m p l e s   of  t h e   c y -  

l i n d e r   c o n s t r u c t i o n ,   w h i c h   can   be  s i n g l e   w o r k i n g   w i t h   a  r e -  

v e r s i n g   s p r i n g   ( f i g . 6 8 a ) ,   or  d o u b l e   w o r k i n g   ( f i g . 6 8 b ) ,   or  a r e  

a i d e d   by  a  b e l l o w s   c o n s t r u c t i o n   ( f i g . 6 8 c )   w h i c h   can   be  a s s e m -  

b l e d   q u i c k l y   (more  q u i c k l y   t h a n   t h e   m e t a l u r g i c   w e l d i n g   of  t u -  

b e s ) ,   or  c o n s t r u c t e d   w i t h   h o l l o w   b e l l o w s   ( f i g . 6 8 d )   f o r   t h e  

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

t h e   two  d i f f e r e n t   t u b e   e n d s .   In  many  c a s e s   i t   w i l l   be  n e c e s -  

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

t h e   h i n d   t u b e   s e c t i o n   a l o n g .   F i g .  6 9   g i v e s   c o n s t r u c t i o n   e x -  

a m p l e s   of  a  s e t - u p   in  w h i c h   t h e   d i s p l a c e m e n t   m e c h a n i s m   is   c o u -  

p l e d   w i t h   a  c r o w d i n g   or  c r a m m i n g   m e c h a n i s m .   The  c r o w d i n g   m e -  

c h a n i s m   n o . 6 9 . 5 5   can  c o n s i s t   of  a  mass  m o t i o n   r e a c t o r   w h i c h  

" b e a t s "   t he   t u b e   f o r w a r d   w h e r e b y   the   a c c e l e r a t i o n   f o r c e s   a n d  

p e a k   t e n s i o n s   can  be  k e p t   u n d e r   c o n t r o l   to  s u c h   an  e x t e n t   t h a t  

t he   r e a c t o r   can  be  c o n n e c t e d   to   t h e   t u b e   l y i n g   b e h i n d   w h i c h   i s  

t h u s   rammed  as  i t   we re   w i t h   t h e   p i l e   d r i v e r   on  t h e   f r o n t .   F i g .  

69b  g i v e s   a  c o n s t r u c t i o n   e x a m p l e   in  w h i c h   the   p i l e   d r i v e r   i s  

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

peak   t h r u s t s   a re   no t   t r a n s m i t t e d   to  t he   t u b e   b u t   t he   s p r i n g   i s  

so  t a x e d   on  j e i n g   s t r a i n e d   t h a t   t h e   t u b e   is  p u l l e d   a l o n g   d u -  

r i n g   t h e   p e t e r i n g   ou t   of  t he   p i l e   d r i v e r   s h o c k s .   F i g . 6 9 c   g i v e s  

an  e x a m p l e   o?  a  c r o w d i n g   m e a c h a n i s m   w i t h   an  a n c h o r i n g   c o n s t r u c -  

t i o n   ( i h t e r n i l   a n c h o r a g e )   w h i c h   is  c o n n e c t e d   to  a  d i s p l a c e m e n t  

m e c h a n i s m .   The  p i l e   d r i v e r   is  now  u n c o u p l e d   d u r i n g   the   o p e r a -  



t i o n   of  t h e   s y s t e m   b e h i n d   and  can  p e n e t r a t e   t h e   g r o u n d   in  t h e  

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

w h i c h ,   when  s u f f i c i e n t   a d v a n c e   has   be  g a i n e d   by  t h e   p i l e   d r i -  

v e r ,   t h e   t u b e   can   be  p u s h e d   or  p u l l e d .   F i g .   69d  shows   a  c o n -  

s t r u c t i o n   i n ' w h i c h   t h e   p i l e   d r i v e r   r e m a i n s   e n t i r e l y   s e p a r a t e  

f rom  t h e   s y s t e m   b e h i n d   w h e r e b y   c a r e   m u s t   be  t a k e n   t h a t   t h e   p i -  

le   d r i v e r   c a n n o t   f l y   l o o s e   f rom  or  o u t   of   t h e   t u b e .   I n s t e a d  

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

p i l e   d r i v e r   can   be  u s e d   s u c h   as  an  a i r   r o c k e t   or  t h e   l i k e .   By  

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

c h e a p   h y d r a u l i c   m e d i u m   t h e   r e t u r n   f l o w   can   be  u s e d   f o r   s p r a -  

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

f r o n t   of  t h e   r e a c t o r .   H e r e b y   t h e   s y s t e m   can   be  so  a s s e m b l e d  

t h a t   t h e   p r e s p r a y i n g   t a k e s   p l a c e   u n d e r   h i g h   p r e s s u r e .  

F i g . 7 0   shows   a  s k e t c h   of   a  c o n s t r u c t i o n   on  w h i c h   p a t e n t   i s   a l -  

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

m a t e r i a l ,   e i t h e r   t h e   w h o l e   t u b e   ( f i g . 7 0 a )   or  a  c o m b i n a t i o n   o f  

a  r i g i d   t u b e   w i t h   a  f l e x i b l e   t u b e   a r o u n d   i t   ( f i g . 7 0 b ) .   T h i s  

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

t u r n s   by  p u m p i n g   up  t h e   t u b e   or  by  m a k i n g   i t   s m a l l e r   by  c r o s s  

c o n t r a c t i o n   when  s t r a i n   d e v e l o p s .   T h i s   way  t he   d i a m e t e r   i s  

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

r e d u c e d .   The  w h o l e   t u b e   can   a l s o   be  u s e d   as  an  a n c h o r a g e   u n i t  

by  c a u s i n g   i t   to   e x p a n d   w i t h   h y d r a u l i c   or  p n e u m a t i c   p r e s s u r e .  

F i g . 7 1   g i v e s   a  s u m m a r y   of  t h e   e a r t h w o r m   m e t h o d .   The  t u b e   o f  

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

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

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

t u r n s   t h e   t u b e   is   d i s p l a c e d   in  t h e   f o rm  of   a  l o n g i t u d i n a l   v i -  

b r a t i o n .   When  a  r e a c t i o n   f o r c e   can   be  a d d e d   a t   t he   end   of  t h e  

t u b e   o u t s i d e   t he   e a r t h ,   a  p r e s s u r e   wave ,   w h e r e b y   s i n g l e   w o r -  

k i n g   b e l l o w s   w i t h o u t   r e v e r s i n g   c o n s t r u c t i o n s   w i l l   s u f f i c e   ( s ee  

f i g ' .   7 1 b ) .   The  b e l l o w s   o u g h t   to   be  d r i v e n   by  a  h y d r a u l i c   a l -  

t e r n a t i n g   c u r r e n t   in  a  s i n g l e   p i p i n g .   The  d . p . ' s   d e v e l o p i n g  

ii.  e a c h - b e l l o w s   r e a l l y   m u s t   be  a c c u r a t e l y   p h a s e d   w i t h   r e s p e c t  

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



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

c o n s t r u c t i o n s   f o r   a d j u s t i n g   v i b r a t i o n   fo rm  w h e r e ,   h o w e v e r ,  

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

and  a r e   so  a d j u s t a b l e   t h a t   a  f i x e d   s h i f t i n g   e x i s t s   among  t h e  

d i v e r s e   v i b r a t i o n   p a t t e r n s .  

F i g .   71c  g i v e s   an  e x a m p l e   of  t h e   h y d r a u l i c   d e s i g n .   S i n c e   t h e  

v i b r a t i o n   i s   a  low  f r e q u e n c y   one ,   and  a l t h o u g h   t h e   a m p l i t u d e  

m u s t   be  f a i r l y   l a r g e ,   t h e r e   i s   no  g r e a t   o b j e c t i o n   to  t h e  

l e n g h t   of  t h e   p i p i n g   s e c t i o n s   b e c a u s e   t h e   b e l l o w s   a t   t he   e n d  

of  e a c h   s e c t i o n   w o r k s   as  an  a c c u m u l a t o r ,   or  a l t e r n a t i v e l y   i s  

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

d r a u l i c   s y s t e m   f l e x i b l e .   E v e r y   b e l l o w s   c o n s t r u c t i o n   and  i t s  

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

i t s   o w n .  

F i g .  7 2   shows  an  e x a m p l e   of  a  h y d r o p n e u m a t i c   b e l l o w s .   T h e  

c l o s e d   b u b b l e   w o r k s   as  a  s p r i n g .  

F i g .   73a  g i v e s   a  summary   of  t h e   w h o l e   s y s t e m   in  w h i c h   p e n e t r a -  

t i o n   a t   t h e   h e a d   can  be  done  by  a  p i l e   d r i v e r   or  a l t e r n a t i v e l y  

by  a  b o r i n g   or  w a s h i n g   m a c h i n e .   ( f l u s h   a u g e r )  

F i g .   73b  g i v e s   a  c o n s t r u c t i o n   e x a m p l e   of  t he   a p p l i c a t i o n   of  a  

p i l e   d r i v e r   c o u p l e d   to  a  f l e x i b l e   t u b e   u n d e r   an  i n i t i a l   l o w  

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

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

s t r a i n   wave  r u n s   t h r o u g h   t h e   t u b e ,   w h e r e b y   j u s t   a t   t h o s e   p o i n t s  

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

comes  n a r r o w e r   and  f r i c t i o n   i s   t h u s   d e s t r o y e d .   T h r o u g h   t h i s  

a  v e r y   e l e g a n t   s y s t e m   d e v e l o p s .  

In  f i g .   74a  t h e   p r i n c i p l e   of  a  c o n s t r u c t i o n   to  s t e e r   t he   t u b e  

is   shown,   w h e r e b y   e x p a n s i o n   b o d i e s   w i t h   f o u r   d i f f e r e n t   c o m -  

p a r t m e n t s   a r e   a p p l i e d ,   in  w h i c h   t he   e x p a n s i o n   can  be  a s y m m e -  

t r i c a l   and  t h e   t u b e   can  be  p u s h e d   away  s i d e w a y s .  

F i g .   74b  g i v e s   a.  more  e l e g a n t   s o l u t i o n   in  w h i c h   the   t ube   i s  

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

( see   f i g .   7 4 c ) .   For   t h e   a p p l i c a t i o n   of  f o u r   c o m p a r t m e n t s   i t  

is  p o s s i b l e   to  s t e e r   t he   t u b e   a c c o r d i n g   to  an  o c t a g o n a l   s y s -  

tem,  t h a t   is  to  s ay ,   a  h o r i z o n t a l   t u b e   u p w a r d s ,   d o w n w a r d s ,   t o  



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

w a r d s ,   e a s t w a r d s   or  w e s t w a r d s .  

F i g .   75  g i v e s   a  c o n s t r u c t i o n   e x a m p l e   on  w h i c h   p a t e n t   is   a l -  

so  b e i n g   a p p l i e d   f o r ,   and  in  w h i c h   a  mass   m o t i o n   r e a c t o r   i s  

a p p l i e d .   H e r e w i t h   t h e   e a r t h   is  i n j e c t e d   w i t h   a  two  c o m p o -  

n e n t   f l u i d   w h i c h   h a r d e n s   f a i r l y   q u i c k l y .   The  f l u i d s   a r e  

s u p p l i e d   s e p a r a t e l y   and  i n j e c t e d   in  s e p a r a t e   a p e r t u r e s   i n  

t h e   w a l l   of  t h e   mass   m o t i o n   r e a c t o r .   The  f l u i d s   mex  a n d  

h a r d e n   o n l y   a f t e r   i n j e c t i o n   so  t h a t   b l o c k a g e   is   o u t   of  t h e  

q u e s t i o n .   The  a p e r t u r e   w a l l   is  h a r d e n e d   by  i n j e c t i o n   a n d  

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

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

e s p e c i a l l y   when  a  l u b r i c a n t   is  p u t   b e t w e e n   t h i s   t u b e   a n d  

t h e   h a r d e n e d   p e r f o r a t e d   w a l l .  

P i l e   d r i v e r .  

The  a l r e a d y   c o n s i d e r e d   f i g s .   28  to   34  i n c l u s i v e   a r e   r e f e r -  

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

F i g .  7 6   g i v e s   a  c o n s t r u c t i o n   e x a m p l e   of   a  p i l e   d r i v e r   w i t h  

a  l a r g e   f a l l i n g   w e i g h t .   The  d i a m e t e r   of  t h e   p l u n g e r   w i l l  

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

w e i g h t ;   h e r e   t h e   w e i g h t   is  p l a c e d   on  t h e   o u t s i d e   of  t h e   m a s s  

m o t i o n   r e a c t o r .   F i g .   43b  g i v e s   an  e x a m p l e   of  a  ram  p i l e  

d r i v e r   a s s a m b l e d   as  a  c o m b i n a t i o n   of  a  p e r c u s s i o n   j a c k   and  a  

f a l l i n g   w e i g h t .  

V i b r a t i o n   r a m .  

F o r   t h i s   f i g .   24  can   be  r e f e r r e d   t o   w h i l e   f i g s .   59a  and  5 9 b  

show  t h a t   f o r   t h e   g e n e r a t i n g   of  a  v i b r a t i o n   t he   mass   as  s h o  

in  f i g .   59b  is  o n l y   d r i v e n   up  and  down  by  t he   d r i v e   and  n o t  

b r a k e d ,   w h i l e  i n   f i g .   59a  a  v i b r a t i o n   is  b r o u g h t   a b o u t   w h i c h  

h a s   a  l o n g   b r a k e w a y ,   t h u s   a  weak  t h r u s t   in  b o t h   d i r e c t i o n s .  

When  t h e   r e a c t o r   v a t   is   c o n s t r u c t e d   a c c o r d i n g   to  f i g .   24  im 

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

t h r u s t   when  t he   mass   is  a t   t he   end   of  i t s   m o v e m e n t   ( s ee   f i g .  

2 4 c ) .  

W o r k i n g   l o o s e   f rom  h a r d   sea   b o t t o m .  

In  f i g . 7 7   i t   is   shown  how  a  mass   m o t i o n   r e a c t o r   p r o v i d e d  



w i t h   s u i t a b l e   s e r r a t e d   e d g e s   on  t h e   u n d e r s i d e   can   be  d r a w n   a -  

l o n g   t h e   sea  b o t t o m   by  a  s h i p .  

F i g .  7 8   g i v e s   an  e x a m p l e   of  how  t u n n e l   s h i e l d s   can   be  d r i v e n  

w i t h   mass   m o t i o n   r e a c t o r s .  



L a s t   of  t o p i c s .  
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t i o n   in  a n d / o r   by  means   of  a  h y d r a u l i c   or  h y d r o p n e u m a t i c  

s y s t e m .   F o r c e s   and  m o t i o n   a r e   r e l a t e d   to   p e n d u l a r   m o v e -  

m e n t s   a n d / o r   p e r i o d i c   t h r u s t s   and  v i b r a t i o n s .  

P r e s s u r e s   and  f l o w s   a r e   r e l a t e d   to  h y d r a u l i c   p u l s i n g   a n d  

a l t e r n a t i n g   c u r r e n t s .  
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7.  D . p .   w i t h  f i x e d   s u p p o r t   p o i n t   and  i n f l u e n c e   p i s t o n   m a s s  

8.  D . p .   w i t h   s u p p o r t   p o i n t   on  f l e x i b l e   s u p p o r t e d   m a s s  

9.  D . p .   w i t h   s u p p o r t   p o i n t   on  f r e e   m a s s  

10.  S t a n d a r d   f o r   e n e r g y   c o n t e n t   of  t h e   m o t i o n  

11.  S t a n d a r d   fo r   c o n s u m e d   or  s u p p l e m e n t e d   e n e r g y  

12.  M o t o r   d r i v e n   by  d . p .  

13.  Mass   m o t i o n   r e a c t o r  

14.  L i n e a r   m o t o r  

15.  C y l i n d e r  

16.  Work  p i s t o n  

17.  M a s s  

18.  B a l l a s t  

19.  F r a m e  

20.  A c t i v e   p i s t o n   s i d e  

21.  P a s s i v   p i s t o n   s i d e  

22.  S t o w a g e   s p a c e  

23.  Wash  s p a c e  

24.  D e t o u r   c h a n n e l s  

25.  P l u n g e r  

26.  A u t o c l o s i n g   v a l v e  

27.  A d j u s t a b l e   v a l v e   s p r i n g  

28.  Va t   w a l l   on  w h i c h   r e a c t i o n   f o r c e   t a k e s   h o l d  

29.  Wedge  s h a p e d   r i n g  

30.   C o n t r o l   v a l v e  



31.  E l e c t r i c   c o n t r o l   v a l v e  

32.   S e r v o v a l v e  

33.   R o t a t i n g   c o n t r o l   v a l v e  

34.   S a f e t y   v a l v e  

35.   Low  p r e s s u r e   v a l v e  

36.   R e d u c t i o n   v a l v e  

37.   Symbol   f o r   r e l a t i o n   o p e n i n g   t i m e s  

38.   A l t e r n a t i n g   c u r r e n t   g e n e r a t o r  

39.   P i p i n g  

40.   Pump  

41 .   A c c u m u l a t o r  

42.   C a p a c i t y   a c c u m u l a t o r  

43.   P r e s s u r e   peak   d a m p i n g   a c c u m u l a t o r  

44.   A c c u m u l a t o r   f o r   i n c r e a s i n g   d r a i n   c a p a c i t y   and  l i g h t  

p r e t e n s i o n   of  t he   s y s t e m  

45.   B r a k e   a c c u m u l a t o r  

46.   A c c e l e r a t i o n   a c c u m u l a t o r  

47.   C o m b i n e d   b r a k e   and  a c c e l e r a t i o n   a c c u m u l a t o r  

48.   Volume  b r i n g i n g   pump  p a r t  

49 .   H y d r a u l i c   a g g r e g a t e   w i t h   a d j u s t a b l e   p r e s s u r e   a n d  

v a r i a b l e   v o l u m e .  

50.  H o u s i n g  

51.  R o t o r  

52.  C o n s t r u c t i o n  

53.  B e a r i n g s  

54.  S e a l i n g  

55.  C r o w d i n g   m a c h i n e  

56.  A n c h o r i n g   t u b e  

57.  E x p a n s i o n   b o d y  

58.  D i s p l a c e m e n t   m e c h a n i s m  

5 9 .  

60.  R e v e r s e   c o u p l i n g  

61.'  M e c h a n i c a l   s p r i n g  

62.  R e t u r n   s p r i n g  

63.  H y d r a u l i c   c l a m p  

64.  S p r i n g   or  l e v e r   c o n s t r u c t i o n  



65.  B a s i n  

66.  E x p a n d i n g   h y d r a u l i c   h o s e  

67.  I n j e c t i o n   t u b e   f o r   gas  or  a i r   i n j e c t i o n  

68.  V i b r a t i o n   d r a i n   or  v i b r a t i o n   t u b e  

69.   P r e - t e n s i o n e d   b a r  

70.   D u c t  

71.  T e n s i o n   j a c k   or  s p a n j a c k  

72.  H o l l o w   c y l i n d e r  

73.  V i b r a t i o n   p l a t e   or  p e r c u s s i o n   p l a t e  

74.  D i r e c t i o n a l   s u p p o r t  

75.  P i l e   f o o t  

76.   S a m p l i n g   t u b e  

77.  P r o b e   t o w e r  

78.  S e c t i o n a l   s u p p o r t  

79.  I m p a c t   gauge   m a c h i n e  

80.   W e i g h t   s u p p o r t s   ( l o a d   s u p p o r t s )  

81 .   S p e c i a l   d r a i n   v a l v e   w i t h   u p p e r   and  l o w e r   l i m i t o r s  

82.  Tube   to   be  p l a c e d  

83.   M e t a l   s c a l e s  

84.   B e l l o w s  

85.  F l e x i b l e   r e s e r v o i r  

86.   P a t t e r n s   of  v i b r a t i o n  

87.   S u p p o r t  

88.   E l a s t i c   s u p p o r t  

89.   A d j u s t a b l e   S u p p o r t  

90.   W o r k p e a c e   to  t r e a t  

91.   No  e n e r g y   c o n s u m e d  

92.   E n e r g y   is   c o n s u m e d  

93.   A l t e r n a t i v e  

94.  S e m i p r e s s u r e   c o n t r o l l e d  

95.   M i c r o p r o c e s s o r  

96.   U t r o s o n a r   t r a n s m i t t e r  

97 .   R e a c h e d   D e n s i t y  

98.   C o m p a c t i o n   r e a d y  

99.  A l a r m   c o m p a c t i o n   u n s u f f i c i e n t  

100.   A  l o n g e r   t he   c o m p a c t i o n   t i m e  



101 .   A n o t h e r   m i x t u r e   to  u s e  

102.   V o l u m e c o n t r o l l e d  

103.   Cam 

104 .   C l a m p  

105 .   S e r v o r e s t r i c t i o n   to  a d j u s t   p o s i t i o n   of  p i s t o n  

106 .   D r i v e v a n e s   and  r e v o l u t i o n c o n t r o l  

107 .   S h o r t   p h a s e  

108 .   Long  p h a s e  

109.   T a n k  

110.   G y r a t i n g   b u s  

111.   S t r a n g e l d   p o r t  

112 .   V e l o c i t y  

113.   A c c e l e r a t i o n  

114.   A m p l i t u d e  

115.   O i l - f l o w  

116.   Bush  s e f a r a t e d   s l i d i n g  

117.   T r a n s d u c e r  

118.   A l t e r n a t i v e   b l o c k a d e   m e t h o d  

119.   G r o o v e  

120.   P r e s s u r e   c o n t r o l  

121 .   G e n e r a t o r   f o r   p h a s e c o n t r o l  

122.   S e r v o v a l v e   f o r   p i s t o n p o s i t i o n c o n t r o l  

123.   P o i n t   of  s w i t c h i n g   the   p r e s s u r e  

124.   D i f f e r e n t i a l c o n t r o l  

125 .   P i s t o n c o n t r o l  

126 .   P i s t o n a c c u m u l a t o r  

127.   O p e n  

128 .   S u r f a c e   r o t o r  

129.   S u r f a c e   h o u s i n g  

130.   G y r a t i n g   d i a p h r a g m  

131.   A c c e r a t i o n p r o c e d u r e  

132 .   G a s b e l l o w  

133'.  R e s t p o s i t i o n  

134.   S t a r t i n g   l e v e r  

135.   P r e s s u r e p e a k   to  s t a r t  

136.   H o u s t i n g c o n t r o l  



S u p p l   O . P .  

138.   C o n c e   a t i o n   A 

139.   C o n c e n  r a t i o n   B 

140 .   R o t a t i n g  

141.   F o r c e  

142.   A l t e r n a t i v e   i n p a c t j a c k  

143.   G a s s u p p l y  

144.   G a s d r a i n  

145.   S p e c i a l   D r a i n v a l v e  

146.   T i x o t r o p e   m i x t u r e  

147.   T o t a l   t e n s i o n  

148.   S t r e s s   s p a n s i d e  

149.   S t r e s s   a n c h o r s i d e  

150.   P u l s a t i n g  

151.   M o d u l a t i n g  

152.   T r e a t i m e d   in  two  s t e p s  

153.   S t a t i c   P r e s t r e s s  

154.   L o n g i t a d e n a l   waves   or  p o s t v i b r a t i o n  

155.   A - s y m m e t r y   wave  by  a - s y m m e t r i c   f r i c t i o n  

156.   A - s y m m e t r y   wave  by  a - s y m m e t r i c   v i b r a t i o n  

157.   B e g i n   of  v i b r a t i o n  

158.   End  of  z i b r a t i o n  

159.   C o n t r a c t i o n  

160.   P r o f i l e d  

161 .   A l t e r n a t i v e   s i m u l t a n e o u s   o r  

162 .   w i t h   an  v i b r o c y l i n d e r  

163.   V i b r a t i o n m o t o r  

164.   Q u a s i s t a t i c  

165.   P r e s u r e s w i t c h   D.P .   o n / o f f  

166.   R e v e r s e   r o t a t i o n  

167.   G r o w i n g   a m p l i t u d e  

168.   No  a m p l . t u d e  

169.   E x t a n d i n g  

170.   A i r  

171.  I n t e g r e   e d   L . P .   g e n e r a t o r  

172.   B o r i n g   l o w e r  



173.   A p e r t u r e  

174 .   E . g .   f i r e s t o n e   b e l l o w  

175 .   C o m p r e s s e d   a i r   or  l i q u i d   in  D . P .  

176.   C o m p a r t m e n t  

177.   I n j e c t i o n  

178.   I n j e c t e d   s o i l  

179 .   R e p e a t i n g   f r e q u e n c y  

180 .   B e a r i n g  

181.   B u f f e r  

182.   P i l e  

183 .   S w i n g i n g   l i q u i d   c o l u m b  



1.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   w i t h   r e s p e c t   to   t h e   g e n e r a -  

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

and  by  means   of  h y d r a u l i c   or  h y d r o - p n e u m a t i c   s y s t e m s   w i t h   t h e  

c h a r a c t e r i s t i c s   t h a t  

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

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

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

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

m i n e d   o n l y   by  t h e   d a m p i n g   of  t h e   s y s t e m   and  t h a t   i t   i s   h e r e b y  

p o s s i b l e   to   a p p l y   r e l a t i v e l y   l a r g e   a m p l i t u d e s ,   t h a t   i s ,   to   s t o -  

re   r e l a t i v e l y   l a r g e   a m o u n t s   of  e n e r g y   in  t h e   s y s t e m   of  m o t i o n ,  

t h a t   i t   is   p o s s i b l e   to   c o n t r o l   t h e   p a t t e r n   of  p r e s s u r e s ,   f o r -  

c e s ,   f l o w s   and  m o t i o n   ( f o r   t h e   s a k e   of  b r e v i t y   h e r e i n a f t e r   r e -  

f e r r e d   to   as  " d y n a m i c   p h e n o m e n a " ,   d . p .   f o r   s h o r t )   in  s u c h   a  w a y  

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

can   o c c u r   in  p a r t s   of  t he   d . p . ,   f o r   e x a m p l e ,   a  l a r g e   d i f f e r e n c e  

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

to   t h a t   in  t h e   o t h e r   d i r e c t i o n ,  

t h a t   i t   is   p o s s i b l e   to   a d j u s t   t h i s   form  to  t h e   p r e s s u r e   s y s t e m  

in  s u c h   a  way  t h a t   a  p o r t i o n   of  t h e   m o t i o n   h a r m o n i z e s   w i t h   t h e  

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

or  by  an  a c c e l e r a t i o n   w h i c h   is   r e s t r i c t e d   to   t h a t   of  g r a v i t y ;  

or  h a r m o n i z e s   w i t h   a  p e r i o d i c   i m p u l s e ,   or  u p s w i n g ,   of  t h e   m o -  

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

a  r e l a t i v e l y   l a r g e   t h r u s t ,  

t h a t   i t   is   p o s s i b l e   to   r e g u l a t e   t h e   m o t i o n   so  t h a t   t h e   r e q u i r e -  

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

or  r e q u i r e m e n t s   of  an  a v e r a g e   s t a t e   of  a  h y d r a u l i c   m o t o r   a r e  

s a t i s f i e d ,  

t h a t   t h e s e   d . p .   a r e   a p p l i e d   in  p r o c e s s e s   w h e r e   i t   i s   f a v o u r a -  

b l e   to   a p p l y   d . p .   w i t h  :  

e i t h e r   a  l a r g e   a m p l i t u d e   or  e n e r g y   c o n t e n t   w i t h   a  good  o u t p u t ,  

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

u n i t s   o f   m o t i o n ,  

or  a  good  c o n t r o l   of  and  a d j u s t m e n t   to  t h e   p r e s s u r e   p r o c e s s ,  



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

w h i c h   is   s u f f i c i e n t l y   l a r g e   t h a t   t h e   l a r g e   a c c e l e r a t i o n   in  a  

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

w h i c h   f o r c e   and  t i m e s p a n   a re   a d j u s t a b l e   ( see   f i g .   ) ,  

or  p r o v i d e s   an  e c o n o m i c a l   s o l u t i o n ,  

or  a  c o m b i n a . t i o n   of  t he   a f o r e m e n t i o n e d   p r o p e r t i e s .  

2.  C o n s t r u c t i o n   w i t h   r e s p e c t   to  t h e   g e n e r a t i o n   of  f l o w   a n d  

p r e s s u r e s   in  and  by  means   of  a  h y d r a u l i c   s y s t e m   w i t h   t h e   c h a -  

r a c t e r i s t i c s   t h a t  :  

t h e   h y d r a u l i c   p r e s s u r e   and  f l ow  is   g e n e r a t e d   i n ,   and  by  m a k i n g  

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

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

h a s   a  f i x e d   y i e l d ,  

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

t o r   by  one  or  more  c o n t r o l   v a l v e s   and  r e p e r c u s s i o n   v a l v e s ,  

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

t h e   h y d r a u l i c   f l o w   f rom  one  pump  or  one  p l u n g e r   to  s t r e a m   t o  

t h e   l i n e a r   m o t o r   in  a  f i x e d   t ime   and  t h e r e a f t e r   to  c a u s e   t h e  

y i e l d   to  f l o w   f rom  t h e   o t h e r   pump  or  o t h e r   p l u n g e r   to   t h e   l i -  

n e a r   m o t o r   ( see   f i g s .   2  and  3 ) .  

3.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  p a t e n t   c l a i m   1 

w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

a  h y d r a u l i c   s y s t e m i s   f o r m e d   w h i c h   c o n s i s t s   of  one  or  more  m o -  

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

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

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

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

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

t i o n   of  t he   c o n t r o l   v a l v e s ,   t he   c a p a c i t y   of  the   pump  be  s o  

c a l c u l a t e d ,   and  t h e   h y d r a u l i c   c i r c u i t   be  so  d e s i g n e d ,   and  t h e  

w o r k i n g   of  t he   c o n t r o l   v a l v e s   be  s u c h   t h a t   t he   p e r i o d i c   p e n -  

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

b y ' w h i c h   o c c u r e n c e   t h e   h y d r a u l i c   f l u i d   r e m a i n s   in  t h e   s y s t e m  

as  l o n g   as  p o s s i b l e   and  u n d e r   as  h i g h   as  p o s s i b l e   a  p r e s s u r e ,  

and  by  w h i c h   o c c u r e n c e   o n l y   as  much  h y d r a u l i c   f l u i d   f l o w s   b a c k  

to  t h e   t a n k   as  is   n e c e s s a r y   f o r   p r e s s u r e   l o s s   and  to   b a l a n c e  



the   e n e r g y   a b s o r b e d   by  t h e   f r i c t i o n   of  t h e   s y s t e m   and  by  t h e  

p r e s s u r e   p r o c e s s .  

4.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   p a t e n t   c l a i m s  

1  a n d   3  w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

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

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

h y d r a u l i c   c i r c u i t   ( 2 0 ) ,   h e r e i n a f t e r   r e f e r r e d   to   as  t h e   " a c t i v e  

c i r c u i t " ,   on  t h e   a c t i v e   p i s t o n   s i d e ,   and  a  h y d r a u l i c   or  p n e u -  

m a t i c   c i r c u i t   on  t he   o t h e r   s i d e   of   t h e   p i s t o n   ( 2 1 ) ,   h e r e i n a f -  

t e r   c a l l e d   t h e   " p a s s i v e   c i r c u i t "   and  " p a s s i v e   p i s t o n   s i d e " ,  

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

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

p n e u m a t i c   or  m e c h a n i c a l   s p r i n g s y s t e m ,  

t h a t   t h e   a c t i v e   p i s t o n   s i d e ,   d e p e n d i n g   upon   t h e   s t a t e   of  t h e  

c o n t r o l   v a l v e ,   is   d r i v e n   by  two  o re   more   d i f f e r e n t   h y d r a u l i c  

p r e s s u r e s   e a c h   of  w h i c h   can   work   i n d e p e n d e n t l y ,   on  t h e   o n e  

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

w i t h   s u f f i c i e n t   c a p a c i t y   and  s u f f i c i e n t   s p e e d ,   and  on  t h e   o t h e  

h a n d   as  a  s o u r c e   of  e n e r g y   due  to   t h e   f l o w i n g   o f f   of  h y d r a u l i c  

f l u i d   f rom  one  or  more  a g g r e g a t e s   w i t h   h i g h e r   p r e s s u r e   to   t h e  

a g g r e g a t e   w i t h   t h e   l o w e s t   p r e s s u r e   and  t h e r e a f t e r   o v e r   a  s a f e -  

t y   v a l v e   to   t he   t a n k .  

5.  C o n s t r u c t i o n   and  a p p l i c a t i o n   a c c o r d i n g   to   p a t e n t   c l a i m s   1 ,  

3  and  4  w i t h   t he   c h a r a c t e r i s t i c s   t h a t  :  

i t   i s   p o s s i b l e   to  r e s t r i c t   e x c e s s   p r e s s u r e   i m p u l s e s   in  t h e   c i J  

c u i t   on  t h e  a g g r e g a t e   s i d e   of  t h e   c o n t r o l   v a l v e   (43)  by  p l a -  

c i n g   e x t r a   a c c u m u l a t o r s   as  c l o s e   as  p o s s i b l e   to   t he   c l o s i n g  

p o i n t   of   t h e   v a l v e ,   w h e r e b y   t he   mass   of  o i l   a r r i v i n g   a t   h i g h  

s p e e d   c an   d e t o u r   to   t h i s   a c c u m u l a t o r   when  t h e   o p e n i n g   i s   b l o -  

c k e d ,   and  can   be  f l e x i b l y   b r a k e d .  

6.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   p a t e n t   c l a i m s  

1 , 3 , 4   and  5  w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

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

s i s t s   of   two  p a t t e r n s ,   t he   f i r s t   a  r e c u r r e n t   p a t t e r n   w h i c h  

s e t s   u p  t h e   p e r i o d   of  t he   d . p . ;   t h e   s e c o n d   is   w i t h i n   t h i s   r e -  

c u r r e n t   p a t t e r n ,   and  t he   d i s t r i b u t i o n   of  t h e   c o n n e c t i o n   to   t h  



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

f  n e l y   a d j u s t e d   by  r e g u l a t i n g   t he   p r o p e r   p o s i t i o n   of  t h e   p i s -  

t o n .  

7.  Work  m e t h o d   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s  

1,  3,  4,  5  and  6  w i t h   t he   c h a r a c t e r i s t i c s   t h a t  

t h e   c o n t r o l   v a l v e   or  v a l v e s   can  be  r e g u l a t e d   by  l i n k i n g   b a c k  

w i t h   t h e   m o v e m e n t   and  p o s i t i o n   of  t h e   c y l i n d e r ;   a l t e r n a t i v e l y ,  

t h a t   one  c o n t r o l   v a l v e   r e m a i n s   a d j u s t e d   to  the   main  p a t t e r n   o f  

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

v e m e n t   of  t h e   p i s t o n   by  l i n k i n g   b a c k   to   t he   m o t i o n   and  p o s i t i -  

on  of  t h e   p i s t o n   ( see   f i g s .   18a  and  1 8 b ) .  

8.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   s e v e r a l   of   t h e  

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

f i g s .   4  and  5  g i v e   an  e x a m p l e   of  t h e   c o n s t r u c t i o n   and  w o r d   m e -  

t h o d   in  p r i n c i p l e .  

9.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  p a t e n t   c l a i m   1 

and  t h e   c l a i m s   3 , 4 , 5 , 6 , 7   and  8  p a r t i a l l y ,   w i t h   the   c h a r a c t e -  

r i s t i c s   t h a t  :  

i t   is   a l s o   p o s s i b l e   to   i n t e g r a t e   t h e   p a s s i v e   s p r i n g   s y s t e m   i n  

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

s w i t c h i n g   ( see   f i g . 6 ) ,  

t h a t   one  or  more  h i g h   p r e s s u r e   a c c u m u l a t o r s   and  p u m p s a r e   c o n -  

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

(42)  i s   c o n n e c t e d   to  t he   p a s s i v e   s i d e ,   f rom  w h i c h   s i d e   t h e   p i s -  

t o n   s u r f a c e   is   s m a l l e r ,  

t h a t   t h e   l o w e r   p r e s s u r e   on  t he   a c t i v e   s i d e   now  d e v e l o p s   t h r o u g h  

a  t e m p o r a r y   s h o r t   c i r c u i t   of  t h e   a c t i v e   and  t he   p a s s i v e   p i s t o n  

s i d e s   w h e r e b y   a  p r e s s u r e   c o m p o n e n t   o r i g i n a t e s   on  the   p i s t o n ,  

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

t h a t   b a l a n c e   is  m a i n t a i n e d   by  t h e   e n e r g y   t a k e n   up  due  to   t h e  

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

t h e   p a s s i v e   g i s t o n   s i d e   and  to  t h e   t a n k   by  a  p r e s s u r e   l i m i t i n g  

v a l v e   ( 6 . 3 4 ) .  

10.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  a  number   o f  

t he   above   m e n t i o n e d   p a t e n t   c l a i m s   w i t h   t he   c h a r a c t e r i s t i c s   t h a t  

t h e   c o n t r o l   v e l v e   can  c o a s i s t   of  a  r o t a t i n g   c o n t r o l   s l i d e   h e r e -  



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

of  a  h o u s i n g   and  a  r o t o r   w h i c h   i s   so  c o n s t r u c t e d   t h a t   t h r o u g h  

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

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

c o m p l e t e   or  p a r t i a l   g y r a t i o n ,   t h e   p a t t e r n   of  o p e n i n g   and  c l o -  

s i n g   r e p e a t s   i t s e l f ,  

t h a t   t h e   h o u s i n g   is   p r o v i d e d   w i t h   g a t e w a y s   f o r   t h e   s u p p l y   a n d  .  

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

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

c o n n e c t   w i t h   e a c h   o t h e r   v i a   a  c e r t a i n   p o s i t i o n   of   t h e   r o t o r ,  

and  t h e n   t h i s   c o n n e c t i o n   is   a g a i n   b r o k e n   by  a n o t h e r   p o s i t i o n  

of   t h e   r o t o r .  

11.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   t o   t h e   a f o r e -  

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

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

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

(see  f i g .   16B)  

t h a t   t h e   ma in   p a t t e r n   of  t h e   d . p .   a c q u i r e s   a  c e r t a i n   a s y m m e t r y  

t h r o u g h   t h i s   u n e q u a l   d i s t r i b u t i o n   ( see   f i g s . l B   and  1C) 

t h a t   i t   i s   p o s s i b l e   to   a d j u s t   t h e   p a t t e r n   of  t h e   d . p .   in  d e -  

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

w h i c h   v a l v e   c an   be  a  s e r v o v a l v e   or  a  h a n d -   or  m e c h a n i c a l l y  

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

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

of   t h e   p i s t o n   ( see   f i g . l 8 A  -   18B;  l i n k   no.   6 0 ) .  

12.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   p a t e n t   c l a i m  

no.   10  w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

t h e   g e n e r a t o r   is   so  c o n s t r u c t e d   t h a t   i t   is   a d j u s t a b l e   w i t h   r e s -  

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

13.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   p a t e n t   c l a i m  

no.  12  w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

a d j u s t a b i l i t y   of  t h e   s o - c a l l e d   g e n e r a t o r   i s   made  p o s s i b l e   b y  

t h e  a d d i t i o n   of   one  or  more   c o n s t r u c t i o n s   b e t w e e n   t h e   h o u s i n g  

and  t h e   r o t o r ,   w h i c h   c o n s t r u c t i o n s   can   be  a x i a l l y   d i s p l a c e d   o r  

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

f i g . 8 ) ,  



14.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  a  p a r t   o f  

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

t h e   g e n e r a t o r   can  be  p a r t i a l l y   or  e n t i r e l y   c o n s t r u c t e d   a c c o r -  

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

C o n s t r u c t i o n ' o f   t he   s i d e   of  t h e   g e n e r a t o r   in  s e p a r a t e   s u r f a -  

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

or  p o l y g o n   ( see   f i g . 7 ) ,  

The  p l a c i n g   of  one  or  more  c o n s t r u c t i o n s   b e t w e e n   r o t o r   a n d  

h o u s i n g ,   w h i c h   a re   e i t h e r   c o n c e n t r i c   w i t h   r e s p e c t   to   e a c h   o t -  

h e r   or  d i v i d e d   i n t o   two  or  more  s e g m e n t s   in  t he   t a n g e n t i a l   d i -  

r e c t i o n   ( s ee   f i g .   8 ) ,   The  b u i l d i n g   of  t h e s e   c o n s t r u c t i o n s   s o  

t h a t   t h e y   can   e i t h e r   be  d i s p l a c e d   or  r a t a t e d ,   or  a r e   i n t e r -  

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

l i n g   of  t h e   g e n e r a t o r   ( see   f i g . 8 ) ,   C o m p l e t i o n   of  t h e   c o n s t r u c -  

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

g e n e r a t o r   t he   c o n s t r u c t i o n s   can  be  d i s p l a c e d   or  r o t a t e d   o r  

b o t h ,   by  means   of  one  or  more   l e v e r s   a n d / o r   by  a  s e r v o   c o n t r o l  

a n d / o r   by  t he   b u i l d i n g   up  of  a  p n e u m a t i c   or  h y d r a u l i c   p r e s s u r e  

d i f f e r e n c e   on  the   s i d e s   of  t h e s e   c o n s t r u c t i o n s   ( see   f i g . 9 ) ,  

B u i l d i n g   of  t he   g e n e r a t o r   w i t h   c o n s t r u c t i o n   such   t h a t   t h e y   c a n  

be  r o t a t e d   w i t h   a  f i x e d   s p e e d   d u r i n g   t h e   o p e r a t i o n   of  t he   g e -  

n e r a t o r   by  a  s e c o n d   r o t a t i n g   d r i v e   c o n n e c t e d   to  t he   ma in   d r i -  

ve  e i t h e r   i n t e r n a l l y   or  e x t e r n a l l y   by  a  c o g w h e e l   c o n s t r u c t i o n ,  

f o r   e x a m p l e   by  p l a n e t   g e a r s   ( see   f i g . 1 0 ) ,  

C o n s t r u c t i o n   of  t h e   r o t o r   in  s e v e r a l   s u c c e s s i v e   p a r t s   w h i c h  

can   move  t e l e s c o p i c a l l y   w i t h   r e s p e c t   to   e a c h   o t h e r   by  means   o f  

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

F a b r i c a t i o n   of  t he   r o t o r   s u c h   t h a t   t h i s   c o n s i s t s   p a r t i a l l y   o f  

one  or  more  c o n s t r u c t i o n s   t u r n i n g   w i t h   t he   r o t o r   w h i c h   a re   r e -  

m o v a b l e   or  e x c h a n g e a b l e   a f t e r   p a r t i a l   d i s m a n t l i n g ,   or  can  b e  

d i s p l a c e d   d u r i n g   t h e   o p e r a t i o n   of  t h e   g e n e r a t o r   ( see   f i g . 1 2 ) ,  

C o n s t r u c t i o n   of  t he   r o t o r   w i t h   t u r b i n e   b l a d e s   w i t h   w h i c h   t h e  

r o t o r   can  be  d r i v e n   h y d r a u l i c a l l y ,   p o s s i b l y   w i t h   a  d o u b l e   s e t  

of  t u r b i n e s   for   r i g h t ,   r e s p e c t i v e l y   l e f t ,   t u r n i n g   d r i v e s   ( s e e  

f i g .   l 3 ) ,  

C o n s t r u c t i o n   of  t he   r o t o r   w i t h   a d j u s t a b l e   t u r b i n e   b l a d e s ,   p o s -  



s i b l y   b l a d e s   w h i c h   can   be  a d j u s t e d   by  t h e   c e n t r i f u g a l   f o r c e  

d u r i n g   t h e   o p e r a t i o n   of  t he   g e n e r a t o r   t h r o u g h   w h i c h   an  a u t o -  

m a t i c   r e v o l u t i o n   a d j u s t m e n t   a r i s e s   ( see   f i g . l 3 A ) ,  

C o n s t r u c t i o n   of  t h e   b e a r i n g s   of  t h e   r o t o r   o v e r   t he   e n t i r e   s u :  

f a c e   v i a   t h e ' c o n s t r u c t i o n s   or  by  a b s e n c e   of  c o n s t r u c t i o n s   o n  

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

t h e   r o t o r   d i r e c t l y   on  t h e   h o u s i n g ,   and  i n d e p e n d e n t   of  t h e   c o r  

s t r u c t i o n s   ( s e e   f i g . 8 ) ,  

C o n s t r u c t i o n   of  t h e   g e n e r a t o r   s u c h   t h a t   s e a l i n g  i s   p r e s e n t   b< 

t w e e n   r o t o r   and  c o n s t r u c t i o n   or  h o u s i n g   a n d / o r   g r o o v e s   in   h o t  

s i n g ,   c o n s t r u c t i o n   or  r o t o r   f o r   t h e   d i s c h a r g e   of  o i l   f rom  l e a  

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

c o n t r o l   i s   p r e s e n t   by  way  of   d i s p l a c e m e n t   or  r o t a t i o n   of  p a r t  

of  t h e   g e n e r a t o r   in  o r d e r   to   p r e v e n t   i n f l u e n c i n g   of  t h e   c o n -  

t r o l   by  l e a k a g e   f rom  t h e   h y d r a u l i c   c i r c u i t .  

14.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   s e v e r a l   o f  

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

t h e   g r o o v e s   a n d / o r   o p e n i n g s   in  t h e   r o t o r ,   c o n s t r u c t i o n s   a n d  

h o u s i n g   a r e   so  made  t h a t   an  a l t e r a t i o n   in  t h e   r e l a t i o n   of  t h e  

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

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

t h e   d i s t r i b u t i o n   of  t h e   o i l   f l o w   is   a l t e r e d   in  b o t h   ways  b y  

t h e   p r e s e n c e   of  a  m u l t i w a y   s y s t e m .  

15.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  p a t e n t   c l a i m  

no.   14  w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  

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

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

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

c o n s t r u c t i o n   or  t h e   r o t o r   ( s e e   f i g .   1 4 ) .  

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

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

or  g e n e r a t o r s   a p p e a r s   due  to   t he   a p p l i c a t i o n   of  s e v e r a l   c o n -  

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

by  r e p o s i t i o n i n g   t h e   c o n s t r u c t i o n s   w i t h   r e s p e c t   to  e a c h   o t h e r ;  

or  a l t e r a t i o n   of  t h e   p o s i t i o n   of  t h e   r o t o r s   by  g e n e r a t o r s   p l a  

ced   in  s e r i e s .  



16.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  p o r t i o n s   o f  

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

t h e   r o t a t i n g   c o n t r o l   v a l v e   is  so  c o n s t r u c t e d   t h a t   t h e   h y d r a u -  

l i c   f l u i d   can  f l ow  s t r a i g h t   t h r o u g h   as  much  as  p o s s i b l e   a n d  

t h e r e b y   e n c o u n t e r s   a  min imum  of  r e s i s t a n c e ,  

t h a t   t h i s   is   a c h i e v e d   by  m a k i n g   t h e   g a t e w a y s   of  t he   g e n e r a t o r  

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

t h e   g e n e r a t o r ,   or  in  t h e   fo rm  of   g r o o v e s   in  t he   d i r e c t i o n   o f  

t h e   r o t o r   a x i s   (see   f i g . l 9 ) ,  

t h a t ,   i f   n e c . e s s a r y ,   p r o v i s i o n s   a r e   made  d u r i n g   c o n s t r u c t i o n  

w h e r e b y   t he   r e s u l t i n g   f o r c e   in  t h e   l e n g t h   of  the   r o t o r   i s   l i -  

m i t e d   as  much  as  p o s s i b l e .  

17.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t h e   a f o r e -  

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

t h e   " d i a p h r a g m s "   on  the   h e a d   s i d e   of  t he   g r o o v e s   of  t he   g e n e -  

r a t o r   a re   a d j u s t a b l e   so  t h a t   t h e   r e l a t i o n   of  t he   o p e n i n g   a n d  

c l o s i n g   t i m e s   of  the   v a r i o u s   g a t e w a y s   can  be  a l t e r e d ,   e i t h e r  

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

18.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  a  p o r t i o n   o f  

t h e   c u r r e n t   p a t e n t   c l a i m s   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

a  l i n e a r   m o t o r   and  a  g e n e r a t o r   a r e   c o n n e c t e d   to  e a c h   o t h e r ,  

p r e f e r a b l y   a  g e n e r a t o r   w i t h   l i n e a r   t h r o u g h - f l o w   w h i c h   is   i m -  

m e d i a t e   and  w i t h o u t   the   i n t e r v e n t i o n   of  p i p i n g ,   on  the   a c t i v e  

p i s t o n   s i d e   a n d  

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

c o n s t r u c t i o n   r e q u i r e s   o n l y   t h e   e n e r g y   u s e d   fo r   t r a n s p o r t i n g  

and  n o t   t he   e n e r g y   c o n t e n t   of  t h e   d . p .   i t s e l f .  

19.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t he   a f o r e g o -  

i n g   p a t e n t   c l a i m   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

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

t r i c a l l y   p l a c e d   t u b e   a c c u m u l a t o r   a n d  

t h a t   t he   d r i v e   of  t he   r o t o r   be  c o n s t r u c t e d   to  be  r e s i s t a n t   t o  

v i b r a t i o n ,   f o r   e x a m p l e ,   by  a  t u r b i n e   (among  o t h e r s ,   such   a s  

d e s c r i b e d   in  p a t e n t   c l a i m   no.  13  (see   f i g .   19A  , 1 3 )  

20.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  s e v e r a l   o f  

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



f l u i d   p r c j u r e   p r e v a i l s   on  one  s i d e   of  t he   work  p i s t o n ,   a n d  

p o s i t i v e   n e g a t i v e   gas   p r e s s u r e   d i r e c t l y   or  i n d i r e c t l y   o n  

t h e   o t h e r   s i d e ,  

t h a t   t h e   i n d i r e c t   gas   p r e s s u r e   i s   d e v e l o p e d   by  one  or  more   l i -  

r e a r   gas   m o t o r s   w h i c h   a r e   c o n n e c t e d   by  a  c o n v e y a n c e   on  t h e  

p i s t o n   ( s e e   f i g .   ) .  

21.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s  

no.   19  and  20  w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

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

f l u i d   s p a c e   and  t he   gas   s p a c e   in  t h e   c y l i n d e r   a n d  

t h a t   t h i s   s e p a r a t i o n   s p a c e   can  be  m o u n t e d   in  the   work   p i s t o n   a s  

w e l l   as  in  t he   c y l i n d e r   mou th   ( see   f i g . 1 3 ) .  

22.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s  

no.   19,  20  and  21  w i t h   t h e   c h a r a s t e r i s t i c s   t h a t  

t h e   gas   on  t he   s i d e   of  t he   work   p i s t o n   in  w h i c h   i t   i s   f o u n d   c a n  

c o n s i s t   of   a i r   s u p p l i e d   f rom  o u t s i d e   or  d e l i v e r e d   by  an  a i r  

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

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

s u r e   ( s e e   f i g .  ) ,   a l t e r n a t i v e l y   d e l i v e r e d   from  a  gas  s u c h   a s  

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

on  v a l v e .  

23.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  a f o r e g o i n g   p a -  

t e n t   c l a i m s   with  t h e   c h a r a c t e r i s t i c s   t h a t  :  

a  b l a c k l a s h   va lve   e x i s t s   b e t w e e n   t h e   c y l i n d e r   s p a c e   c o n t a i n i n g  

t h e   gas   or  a i r  a n d   t h e   o u t s i d e   a i r   or  t h e   a i r - g a s   a g g r e g a t e  

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

when   a  p r e s s u r e   p r e v a i l s   which  i s   l o w e r   in  the   c y l i n d e r   t h a n   i n  

t h e   b a c k l a s h   v a l v e .  

24.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t he   a f o r e g o i n g  

p a t e n t   c l a i m s   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

t h e   t o t a l   sy  tem  can   be  so  s e a l e d   t h a t   i t   is   p o s s i b l e   to   w o r k  

u n d e r   w a t e r   with  i t .  

2 5 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  p a t e n t   c l a i m  

no .   1  w i t h   t he   c h a r a c t e r i s t i c s   t h a t  

a  mass   i s     u g h t   i n t o   - o n t i n u a l l y   f a s t e r   m o t i o n   u n t i l   s u f f i -  

e n t   e i n t i   e n e r g y   i s   b u i l t   up,  a f t e r   wh ich   the   m o t i o n   i s  



b r a k e d   in  s u c h   a  way  t h a t   t h e   e n e r g y   r e l e a s e d   due  to   t h e   r e d u c -  

t i o n   of  t he   s p e e d   of  t he   mass   is   d e l i v e r e d   to  a  h y d r a u l i c   s y s -  

t e m ,  

t h a t   t h e   h y d r a u l i c   e n e r g y   t h u s   b u i l t   up  i s   a p p l i e d   e i t h e r   i n  

t h e   f o rm  of  a  r e a c t i o n   f o r c e   on  one  of  t h e   w a l l s   of  a  v a t   o r  

c y l i n d e r   ( r e a c t o r )   or  in  t he   form  of  t h e   d r i v e   of  o t h e r   h y -  

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

26.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t h e   a f o r e g o i n g  

p a t e n t   c l a i m   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

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

w h i c h   is   p r e s e n t   in  a  h y d r a u l i c   medium  ( v a t   or  c y l i n d e r ) ,   o r  

comes   i n t o   c o n t a c t   w i t h   t h i s   med ium  s u d d e n l y ,   w h e r e a f t e r   t h i s  

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

p l u n g e r ,  

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

in  t h e   v a t   or  c y l i n d e r ,   h e r e i n a f t e r   c a l l e d   v a t   f o r   s h o r t ,  

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

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

o i l   i s   p r e s s e d ,   is   named  s t o w a g e   s p a c e   ( . 2 2 ) ,   and  t h e   s p a c e  

f o r m e d   by  v a t   and  p l u n g e r   in  w h i c h   the   o i l   f l o w s   b a c k   is   n a m e d  

w a s h   s p a c e   ( . 2 3 ) ,  

t h a t   t h e   a l m o s t   p r e s s u r e l e s s   f l o w   of  o i l   f rom  t h e   s t o w a g e   s p a -  

ce  to   t h e   wash   s p a c e   can  t a k e   p l a c e   e i t h e r   t h r o u g h   t h e   p l u n g e r  

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

v a t ,  

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

mass   is   b r a k e d   s u d d e n l y   and  w h o l l y   or  p a r t i a l l y   by  means   of   a  

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

m e n t   of  t he   c i l   f rom  t he   c o n t r o l   s p a c e   to  t h e   wash   s p a c e ,   a n d  

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

t he   o i l   can   no  l o n g e r   wash   a r o u n d   w i t h o u t   p r e s s u r e .  

27.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  a  p o r t i o n   o f  

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

t he   p r o c e d u r e   of  t h e   s u d d e n   h i n d r a n c e   or  r e s t r i c t i o n   of  t he   w a -  

s h i n g   a r o u n d   Jf  the   o i l   is  r e a l i z e d   by  t h e   c o n s t r u c t i o n   of  t h e  

c y l i n d e r   and  _he  p l u n g e r   i t s e l f ,   or  by  an  a u t o m a t i c a l l y   o p e r a -  



t i n g   v a l v e   c o n s t r u c t i o n ,   or  by  a  r e g u l a t o r   or  a  c o m b i n a t i o n  

of  t h e s e .  

28.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   l a t t e r  

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

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

d ium  i s   so  a d j u s t a b l e   t h a t   t h e   b l o c k a g e   d e v e l o p s   a t   t h e   m o m e n t  

t h a t   t h e   mass   r e a c h e s   t he   d e s i r e d   s p e e d .  

29.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n   o f  

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

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

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

; u b j e c t e d   to   a  p r e d e t e r m i n e d   gas   p r e s s u r e ,   and  in   w h i c h   t h e   o i l ,  

w h i c h   can   no  l o n g e r   f l o w   f rom  t h e   c o n t r o l   s p a c e   to   t h e   w a s h  

s p a c e ,   c a n  e s c a p e   a f t e r   a  p r e s s u r e   has   been   s e t   up  in  t h i s   o i l  

in  a g r e e m e n t   w i t h   t h e   gas  p r e s s u r e   of  t h e s e   a c c u m u l a t o r s ,   c a l -  

l e d   " b r a k e   a c c u m u l a t o r s "   f o r   s h o r t ,   w h e r e b y   a  b r a k e w a y   f o r   t h e  

mass   d e v e l o p s   w h i c h   i s   a p p r o x i m a t e l y   e q u a l   to   t h e   k i n e t i c   e n e r -  

gy  s h a r e d   by  t h e   o i l   p r e s s u r e   and  by  the   s u r f a c e   of  t h e   p l u n g e r ,  

a f t e r   w h i c h ,   when  t he   mass   h a s   come  to  r e s t ,   i t   i s   a g a i n   s p e e -  

ded   up  by  t h e   b r a k e   a c c u m u l a t o r   e m p t y i n g   a g a i n .  

30 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n   o f  

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

t h e   p e n d u l a r   m o t i o n   of  t h e   p l u n g e r   and  t he   mass   can   be  p a r t i -  

a l l y   o r  w h o l l y   m a i n t a i n e d   by  a  l i n e a r   m o t o r   w i t h   a  h y d r a u l i c  

or  h y d r o p n e u m a t i c   d r i v e ,   a n d / o r   w h o l l y   or  p a r t i a l l y   by  t h e   s u p -  

p l y   of   e x t r a   o i l   in  t h e   s t o w a g e   s p a c e   a t   t h e   moment   of  r e l a x a -  

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

31 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   l a s t   t w o  

p a t e n t   c l a i m s   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

t h e   s u p p l e m e n t i n g   of  o i l   in  t h e   c o n t r o l   s p a c e   can   be  done   b y  

one  or  more   a c c u m u l a t o r s   w i t h   v e r y   h i g h   o u t f l o w   s p e e d .  

32.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n   o f  

t h e ' a f o r e g o i n g   p a t e n t   c l a i m s   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

t h e   d e s i g n   or  t h e   v a l v e   c o n s t r u c t i o n   or  an  e x t r a   v a l v e   c o n s t r u c  

t i o n   i s  s o   a r r a n g e d   t h a t   t h e   a c c e l e r a t i o n   can   be  c o n t i n u o u s l y  

l o a d e d   by  a  h y d r a u l i c   a g g r e g a t e   and  can  o n l y   be  u n l o a d e d   a f t e r  



t h e   b r a k i n g   of  t he   mass   in  a i d   of  t h e   d r i v i n g   back   of  t h e   p l u n -  

g e r   and  t h e   m a s s .  

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

f i g s .   26a  to   26e  i n c l u s i v e   and  3 1 B .  

33.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  a  p o r t i o n   o f  

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

t h e   a c t i v a t i n g   of  t h e   mass   in  o r d e r   to   b u i l d   up  k i n e t i c   e n e r g y  

can  be  done   by  g r a v i t y   or  a  m e c h a n i c a l ,   p n e u m a t i c   or  h y d r a u l i c  

s p r i n g   s y s t e m .  

34.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  a f o r e g o i n g   p a -  

t e n t   c l a i m s   w i t h   t he   c h a r a c t e r i s t i c s   t h a t  :  

t h e   s y s t e m   can  be  k e p t   in  m o t i o n   by  m a k i n g   use   of  an  a c c e l e r a -  

t i o n   a c c u m u l a t o r   a c c o r d i n g   to   p a t e n t   c l a i m   n o . 3 1   and  a  s p r i n g  

s y s t e m   a c c o r d i n g   to  a f o r e g o i n g   p a t e n t   c l a i m s   as  l o n g   as  p r o v i -  

s i o n   is   made  f o r   s t a r t i n g   t h e   m o t i o n .  

35.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t he   a f o r e g o -  

ing   p a t e n t   c l a i m   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

t h e   s t a r t i n g   up  can  t a k e   p l a c e   by  means   of  t he   i n i t i a l i z i n g   o f  

a  p r e s s u r e   t h r u s t   in  t h e   s t o w a g e   s p a c e   w h e r e b y   the   a c c e l e r a -  

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

one  or  more   v a l v e s   of  t h e   a c c e l e r a t i o n   a c c u m u l a t o r   by  m e c h a -  

n i c a l   or  o t h e r   a i d s .  

36.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  a f o r e g o i n g  

p a t e n t   c l a i m s   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  

i t   i s   p o s s i b l e   to  make  t h e   c o n s t r u c t i o n   d o u b l e   w o r k i n g   by  a p -  

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

v a t   and  to   b r a k e   the   mass   a t   b o t h   ends   of  t he   p e n d u l a r   m o v e -  

m e n t .  

37.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s  

no.   29  and  31  w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

t h e   b r a k e   and  a c c e l e r a t i o n   a c c u m u l a t o r s   can   be  c o m b i n e d   as  o n e  

a c c u m u l a t o r   as  l ong   as  p r o v i s i o n   is  made  to   e n s u r e   t h a t   t h i s  

a c c u m u l a t o r   is  o n l y   p a r t i a l l y   f i l l e d   by  t h e   a g g r e g a t e   to   m a i n -  

t a i n   s u f f i c i e n t   a b s o r p t i o n   c a p a c i t y   f o r   t h e   f l e x i b l e   b r a k i n g  

of  t he   m a s s .  

38.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t he   l a t t e r   13 



p a t e n t   c l a i m s   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

t he   d r i v e   of  t he   mass   a n d / o r   t he   mass   i n s i d e   t h e   c y l i n d e r   c a n  

be  s e t   up  a n d / o r   t h e   p l u n g e r   and  mass  can  be  a r r a n g e d   as  o n e  

u n i t   ( s e e   f i g . 2 7 ) .  

39.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   l a t t e r   14  

p a t e n t   c l a i m s   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

t h e   d r i v e   c y l i n d e r   can   be  b r o u g h t   i n s i d e  t h e   mass   and  i n t e g r a -  

t e d   h e r e w i t h ,   a l t e r n a t i v e l y   i t   can  be  m o u n t e d   as  a  h o l l o w   c y -  

l i n d e r   on  t h e   o u t s i d e   of  t he   mass   b e t w e e n   t h e   mass   and  t h e   v a t .  

40 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t h e   l a t t e r   1 5  

p a t e n t   c l a i m s   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  

t h e   b e a r i n g s   of  t he   mass   in  t h e   wash   s p a c e   a n d / o r   t h e   b e a r i n g s  

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

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

s l i t   c y l i n d e r .  

41 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n   o f  

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

t h e   mass   w h i c h   is  b r o u g h t   i n t o   c o l l i s i o n   or  a p p a r e n t   c o l l i s i o n  

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

s e s   w h e r e b y   the   c o n s t r u c t i o n   of  t h e s e   m a s s e s   i s   so  a r r a n g e d  

t h a t   t h e   s e v e r a l   m a s s e s   b r a k e   one  a f t e r   t h e   o t h e r   in  t h e   f a s h i -  

on  of  a  c a s c a d e   ( see   f i g .   37A,  37B,  3 7 C ) .  

42.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t h e   a f o r e g o -  

i ng   p a t e n t   c l a i m   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  

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

c e s s i v e   m a s s e s   w h e r e b y   t h e   f o r c e s   of  i n e r t i a   f rom  t h e   b r a k i n g  

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

( 3 7 D ) .  

43.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t h e   a f o r e g o -  

ing   p a t e n t   c l a i m   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

t h e   f i r s t   mass   has   a  r e l a t i v e l y   s m a l l   w e i g h t   and  u n d e r g o e s   a n  

i m m e d i a t e   c o l l i s i o n ,   a f t e r   w h i c h   t he   c o l l i s i o n   of  t h e   r e m a i -  

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

d a m p i n g   s y s t e m   as  shown  in  f i g .   38A.  The  c o l l i s i o n   of  t h e   f o l -  

l o w i n g   m a s s e s   damps  down  so  t h a t   a  p r e s s u r e   f l o w   d e v e l o p s   a s  

shown  s c h e m a t i c a l l y   in  f i g .   3 8 B .  



4b.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n   o f  

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

t he   c o n s t r u c t i o n   c o n s i s t s   of  o n l y   one  s t o w a g e   s p a c e   ( f i g .   3 5 .  

2 2 ) ,   an  a c c e l e r a t i o n   a c c u m u l a t o r   w i t h   t h e   u s u a l   v a l v e   c o n s t r u c -  

t i o n   ( f i g .   3 5 . 4 6 ) ,   an  a g g r e g a t e   w i t h   a  c o n n e c t i o n   b e t w e e n   t h e  

r e t u r n   p i p i n g   and  the   s t o r a g e   s p a c e ,   w h e r e b y   a  b a c k l a s h   v a l v e  

is   p r e s e n t   in  t h e   c o n n e c t i o n ,   w h i c h   v a l v e   is   o p e n e d   when  t h e  

c o n t r o l   s p a c e   has   a  v o l u m e  ' g r e a t e r   t h a n   a  f i x e d   v a l u e ,  

t h a t   t h i s   b a c k l a s h   v a l v e   o p e n s   when  t h e r e   i s   no  h i g h   p r e s s u r e  

p r e s e n t   in  t h e  s t o w a g e   s p a c e ,   w h e r e b y   o n l y   t h a t   p a r t   of  t h e  

o i l   can   f l o w   b a c k   to  t he   t a n k   w h i c h   is  u s e d   to   d r i v e   t he   u n i t  

( see   f i g . 3 5 ) ,  

t h a t   t h e   s t o w a g e   s p a c e   can  c o n s i s t   of  a  c y l i n d e r   s u c h   as  a  f l e -  

x i b l e   b e l l o w s   c o n s t r u c t i o n   ( f i g .   3 6 ) .  

45.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n   o f  

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

one  or  more  h y d r a u l i c   h o s e s   w i t h   a  l a r g e   s i d e w a y s   e x p a n s i o n  

(no.  3 9 . 6 6 )   i s   e i t h e r   c o n n e c t e d   w i t h   t h e   h y d r a u l i c   c i r c u i t   a t  

one  end  and  w i t h   an  a c c u m u l a t o r   (no.  3 9 . 4 1 )   a t   t h e   o t h e r   e n d ,  

or  c l o s e d   a t   t h e   o t h e r   end ,   or  c o n n e c t e d   w i t h   t h e   h y d r a u l i c  

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

t h a t   t h e s e   h o s e s   a re   i m m e r s e d   in  a  b a s i n   f i l l e d   w i t h   one  or  m o -  

re  f l u i d s   w h i c h   m a y  o r   may  n o t   be  m i x e d   p a r t i c l e s   or  s o l i d   p a r -  

t i c l e s   in  s u s p e n s i o n ,  

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

p.  in  t h e s e   h o s e s   w h e r e b y   t h e s e   h o s e s   c a u s e   a g i t a t i o n   in  t h e  

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

t h a t   t h e   c o n s t r u c t i o n   and  t h e   h y d r a u l i c   s cheme   a r e   so  a r r a n g e d  

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

and  a  v i b r a t i o n   p a t t e r n   w h i c h   is   a d j u s t e d   to   any  r andom  a g i t a -  

t i o n   of  t h e   f l u i d   in  a i d   of  t h e   m i x i n g ,   or  an  a g i t a t i o n   w i t h   a  

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

move  in  a  f i x e d   d i r e c t i o n ,  

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

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

i n c r e a s e d .  



46.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   a f o r e g o -  

i ng   p a t e n t   c l a i m   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

in  a i d   of   t h e   g e n e r a t i o n   of  m o v e m e n t s   in  t h e   f l u i d   b a s i n ,   d i f -  

f e r e n t   h o s e s   can   be  a p p l i e d   in  w h i c h   an  a s y m m e t r i c   v i b r a t i o n  

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

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

in  a  c e r t a i n   d i r e c t i o n   in  t h e   b a s i n ,  

t h a t   t h e   p h a s e   s h i f t i n g   can   be  r e a l i z e d   by  t h e   a p p l i c a t i o n   o f  

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

t h a t   m a t t e r   in  t he   b a s i n   can   be  b r o u g h t   to   s e d i m e n t a t i o n   m o r e  

q u i c k l y   in  t h i s   w a y .  

47.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   p a t e n t   c l a i m  

no.  45  and  46  w i t h   t h e   c h a r a s t e r i s t i c s   t h a t :  

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

t h e   p o s i t i o n   of  gas  b u b b l e s   in  a  f l u i d   w i t h   t h e   u n d e r s t a n d i n g  

t h a t   t h e   a u t o m a t i c   r i s i n g   of  t h e   gas  b u b b l e s   can   be  p r e v e n t e d  

and  t h a t   t h e s e   a r e   t r a n s p o r t e d   in  a n o t h e r   m a n n e r   or  k e p t   i n  

t h e i r   p l a c e s   f o r   t h e   b e n e f i t   of  t he   v i b r a t i o n s   in  t he   f l u i d ,  

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

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

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

se  t h e   s o j o u r n   of  t h e   gas  b u b b l e s   in  t h e   f l u i d   i s   r e l a t i v e l y  

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

gas   b u b b l e   and  f l u i d   i s   r e l a t i v e l y   l a r g e .  

48 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t h e   a f o r e g o -  

i ng   p a t e n t   c l a i m  w i t h   t h e   c h a r a c t e r i s t i c s   t h a t :  

t h e   b a s i n   c an   be  c o n s t r u c t e d   s t i f f l y ,   f o r   e x a m p l e ,   c y l i n d r i c a l -  

l y ,   a c c o r d i n g   to  f i g .   41A,  a l t e r n a t i v e l y ,   p u t   t o g e t h e r   a c c o r -  

d i n g   to   f i g . 4 l b   w h e r e b y   a  v e r t i c a l   m o v e m e n t   of  t h e   f l u i d   d e v e -  

l o p s .  

49.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n   o f  

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

a  f l u i d   w i t h   gas   b u b b l e s   can  be  b r o u g h t   d i r e c t l y   to   a g i t a t i o n  

in  a  t u b e   a c c o r d i n g   to   f i g .   41 .   In  t h i s   c a s e   t h e   t u b e   f i l l e d  

w i t h   f l u i d   i t s e l f   o p e r a t e s   as  a  h y d r a u l i c   c o n d u c t o r   (no.  ) .  

The  gas  a b o v e   the   f l u i d   is   p u t   u n d e r   a  c e r t a i n   p r e s s u r e   by  t h e  



t u n e   and  f o r m s   a  r e s o n a n c e   c i r c u i t   t o g e t h e r   w i t h   t h i s   g a s .   T h e  

gas   t h e n   w o r k s   as  an  a c c u m u l a t o r ,  

t h a t   i t   i s   p o s s i b l e   to  add  a  pump  a b o v e   t h e   f l u i d   w h i c h   b l o w s  

gas  i n t o   t h e   f l u i d ,   or  a l t e r n a t i v e l y   o n l y   i n t o   t he   t u b e ;   t h e  

gas  i s   h e r e b y   b lown  i n t o   t h e   f l u i d   by  e x c e s s   gas  p r e s s u r e   a t  

t h o s e   m o m e n t s   when  the   h y d r a u l i c   e x c h a n g e   p r e s s u r e   in  t h e   f l u i d  

is   l o w e r   t h a n   t h e   gas  p r e s s u r e ,  

t h a t   a  b a c k l a s h   v a l v e   is  a d d e d   to  t h e   i n j e c t i o n   t u b e   ( n o . 4 2 . 6 7 )  

to  p r e v e n t   t h e   r e v e r s e   e f f e c t .  

50.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s  

no.  45  t o  4 9   i n c l u s i v e   w i t h   t he   c h a r a c t e r i s t i c s   t h a t  

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

f i l l e d   w i t h   f l u i d   or  gas  is   so  s e t   up,  and  t h a t   t he   f r e q u e n c y  

and  t h e   f r e q u e n c y   p e c u l i a r   to   the   c i r c u i t   of  t he   d . p .   a r e   s o  

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

can  be  g e n e r a t e d   w i t h   a  min imum  of  e n e r g y   and  a  maximum  of   a m -  

p l i t u d e .  

51.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  a  p o r t i o n   o f  

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

a  m o v a b l e   d r a i n   is  s e t   up  in  t he   d i r e c t i o n   of  t he   l e n g t h   s o  

t h a t   t h e   d r a i n   can  v i b r a t e   w i t h   a  c e r t a i n   p r e f e r r e d   f r e q u e n c y  

by  means   of  a  s p r i n g   c o n s t r u c t i o n   a c c o r d i n g   to  f i g . 4 3 ,   or  a l -  

t e r n a t i v e l y ,   t h e   m o v e m e n t   of  t he   d r a i n   is   d e t e r m i n e d   o n l y   b y  

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

b r a t e   as  in  f i g .   4 4 ,  

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

t e r n a t i n g   c u r r e n t   a c c o r d i n g   to  t h e   p r i n c i p l e   of  t he   d . p . ,  

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

a  way  t h a t   t he   g r a i n s   w i l l   d i s p l a c e   t h e m s e l v e s   in  one  d i r e c t i -  

on  t h r o u g h   t he   d r a i n .  

52.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t he   r e l e v a n t  

p a r t   of  p a t e r t   c l a i m   no.  51  w i t h   t he   c h a r a c t e r i s t i c s   t h a t  

t h e ' d r a i n   has  a  g r e a t e r   w i d t h   as  shown  in  f i g .   4 5 ,  

t h a t   t h e   b o t t o m   can  be  s e t   up  to  s l o p e   s i d e w a y s   i f   n e c e s s a r y ,  

t h a t   t h e   d r a i n   can  a l s o   be  d r i v e n   in  t h e   c r o s s   d i r e c t i o n   w i t h  

a s y m m e t r i c a l   d . p . ,  



t h a t   t h e   d r a i n   e m p t i e s   i n t o   s e v e r a l   s i l o ' s   or  t h a t   t h e   d r a i n  

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

g r a n n s   s u p p l i e d   o v e r   t h e   d r a i n   a r e   s e p a r a t e d   by  s i z e   a n d / o r  

s p e c i f i c   g r a v i t y .  

53.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n   o f  

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

as  in  f i g .   46,   a  f l u i d   f l o w s   t h r o u g h   a  t u b e   w h i c h   r e m a i n s   a t  

a  low  p r e - t e n s i o n ,   s u c h   t h a t   t he   f l u i d   f o l l o w s   a  s i d e w a y s   m o -  

v e m e n t   of  t h e   t u b e   c o m p l e t e l y ,   t h a t   t h i s   t u b e   i s   c a u s e d   to   v i -  

b r a t e   s i d e w a y s   by  c o n t r o l l i n g   i t   w i t h   a  d . p .   h a v i n g   a  s t r o n g -  

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

c i p l e   s u c h   as  i s   shown  in  f i g . 4 6 ,  

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

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

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

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

t h a t   i t   is   a l s o   p o s s i b l e   to  a p p l y   t h e   p r i n c i p l e   of  c l a i m   4 8 ,  

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

k i n g   t h e   f l u i d   w i t h   s a f e t y   v a l v e s   ( s e e   f i g . 4 2 ) .  

54.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n   o f  

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

t h e   p r i n c i p l e s   of  t h e s e   p a t e n t   c l a i m s   and ,   among  o t h e r s ,   t h o s e  

of   f i g s .   3 9 , 4 3   and  44  can   be  a p p l i e d   f o r   t he   c o n s t r u c t i n g   o f  

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

p a r t s .  

55.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n   o f  

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

t h e   l e a d   j a c k   is   d r i v e n   by  d . p .   w h e r e b y   a  b a r   u n d e r   t e n s i o n ,   e .  

g.  in  a  t a u t   c o n c r e t e   c o n s t r u c t i o n ,   i s   s t r e t c h e d   ( f i g . 5 1 ) ,  

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

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

d u c e d ,  

t h a t   i t   is   a l s o   p o s s i b l e   to  c a u s e   t h e   p a t t e r n  t o   p r o g r e s s   b y  

s h o c k s ,   w h e r e b y   t he   f r i c t i o n   b e t w e e n   t h e   ba r   and  t h e   c o n s t r u c -  

t i o n   is   r e d u c e d   by  t h e   s o - c a l l e d   ' f r i g h t "   ( see   f i g s . 5 0 b   and  5 0 d  

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



q u e n c y   and  a m p l i t u d e   s u c h   t h a t   a  l o n g i t u d i n a l   wave  d e v e l o p s  

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

in  t he   bas   is   t r a n s m i t t e d ,   l e s s   l o s s   of  f r i c t i o n ,   to   t h e   o t h e r  

s i d e   and  a  b e t t e r   ba r   m o v e m e n t   w h e r e   f r i c t i o n   is   o v e r c o m e   i s  

p o s s i b l e   ( f i g . 5 0 c )  

56.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   p a t e n t   c l a i m  

no.  55  w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

ba r   or  p e r f o r a t e d   w a l l   is   p r o v i d e d   w i t h   an  a s y m m e t r i c   p r o f i l e  

s u c h   as  shown  in  f i g s .   52A  and  52B,  or  a l t e r n a t i v e l y   t h a t  

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

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

p e c t   to  t h e   s u r r o u n d i n g   c o n s t r u c t i o n   is   s m a l l e r   in  one  d i r e c -  

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

of  c o r n   ( 5 2 B ) ,  

t h a t   i t   is   a l s o   p o s s i b l e   to   p l a c e   a  h o l l o w   c y l i n d e r   or  e c c e n -  

t r i c   v i b r a t i o n   m o t o r   b e t w e e n   t h e   t e n s i o n   j a c k   and  t h e   c o n c r e -  

te  c o n s t r u c t i o n   a c c o r d i n g   to   f i g . 5 l A   and  51B,  and  t h e   s t r e t -  

c h i n g   can  t a k e   p l a c e   a c c o r d i n g   to   f i g .   5 1 C .  

57.  C o n s t r u c t i o n   a c c o r d i n g   to   a  p o r t i o n   of  t h e   a f o r e g o i n g   p a -  

t e n t   c l a i m s   w i t h   t he   c h a r a c t e r i s t i c s   t h a t  :  

t he   m o u l d ( s )   a r e   moved  up  and  p o s s i b l y   down  by  means   of  a  d r i -  

ve  on  t he   u n d e r s i d e   in  a  s t a t i o n a r y   m a t r i x .   The  mou ld   is   h e l d  

on  the   u p p e r   s i d e   u n d e r   an  a l m o s t   t e n s i o n   by  a  p n e u m a t i c   or  h y -  

d r a u l i c   c y l i n d e r   w h i c h   a l s o   t a k e s   c a r e   of  t he   downward   m o v e -  

men t   or  an  e x t r a   d o w n w a r d   m o v e m e n t   ( a c c e l e r a t i o n )   of  t h e   m o u l d .  

D u r i n g   t h e   d o w n w a r d   m o v e m e n t   t h e   mou ld   f a l l s   t o g e t h e r   w i t h   u p -  

pe r   and  l o w e r   s u p p o r t   on  a  d a m p e r ,   d a m p e r s   or  d a m p i n g   c o n s t r u c -  

t i o n   or  s h o c k   d e v i c e .  

58.  C o n s t r u c t i o n   a c c o r d i n g   to   p a t e n t   c l a i m   57,  w i t h   t he   c h a r a c -  

t e r i s t i c s   t h a t   an  e x t r a   mass   can   be  a t t a c h e d   t o  t h e   u p p e r   s u p -  

p o r t .  

59.  C o n s t r u c t i o n   a c c o r d i n g   to   p a t e n t   c l a i m s   57  and  58  w i t h   t h e  

c h a r a c t e r i s t i c s   t h a t   t h e   d r i v e   can  be  c h o s e n   on  t h e   u n d e r s i d e  

fo r   a  v i b r a t i o n   m o t o r   of  a  t y p e   known  to   t h i s   t e c h n i q u e .  

60.  C o n s t r u c t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s   57  and  59  w i t h   t h e  

c h a r a c t e r i s t i c s   t h a t   t he   d r i v e   on  t he   u n d e r s i d e   can  be  c h o s e n  



as  a  c r a n k s h a f t   or  e c c e n t r i c   m e c h a n i s m .  

61.  C o n s t r u c t i o n   f o l l o w i n g   p a t e n t   c l a i m s   57  and  60  w i t h   t h e  

c h a r a c t e r i s t i c s   t h a t   t h e   c r a n k s h a f t   or  e c c e n t r i c   m e c h a n i s m  

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

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

62.  C o n s t r u c t i o n   a c c o r d i n g   to   p a t e n t   c l a i m s   5 7 - 6 1   w i t h   t h e  

c h a r a c t e r i s t i c s   t h a t   t h e   c r a n k s h a f t   or  e c c e n t r i c   m e c h a n i s m  

d i r e c t l y   d r i v e s   a  p l u n g e r   or  p a r a l l e l   c o u p l e d   p l u n g e r s   in  a  

h y d r a u l i c   c y l i n d e r   ( s ) ,   w h e r e b y   t h e   h y d r a u l i c   f l u i d   is   s e n t  

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

t h e   l o w e r   s u p p o r t .  

63.  C o n s t r u c t i o n   a c c o r d i n g   to   p a t e n t   c l a i m s   5 7 - 6 2 ,   w i t h   t h e  

c h a r a c t e r i s t i c s   t h a t   t he   h y d r a u l i c   d r i v e   is   c o n s t r u c t e d   a c -  

c o r d i n g   to   p a t e n t   c l a i m   w i t h   s u c t i o n   v a l v e ( s ) ,   p r e s s u r e   l i -  

m i t i n g   d e v i c e ,   a c c u m u l a t o r ( s )   and  l o c k i n g   t a p s .  

64.  C o n s t r u c t i o n   a c c o r d i n g   to   p a t e n t   c l a i m s   57 -63   w i t h   t h e  

c h a r a c t e r i s t i c s   t h a t   t h e   c r a n k s h a f t   or  e c c e n t r i c   m e c h a n i s m  

can   be  p r o v i d e d   w i t h   a  one  d i r e c t i o n   c o u p l i n g   and  a  f l y w h e e l  

on  t h e   d r i v e   a x l e .  

65.  C o n s t r u c t i o n   a c c o r d i n g   to   p a t e n t   c l a i m s   5 7 - 6 4   w i t h   t h e  

c h a r a c t e r i s t i c s   t h a t   t he   d r i v e   on  t h e   u n d e r s i d e   can   a l s o   b e  

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

c y l i n d e r   can   be  c o n t r o l l e d   by  a  r e g u l a t i n g   d e v i c e   of  t h e   l i -  

n e a r   s e r v o v a l v e   (or  p r o p o r t i o n a l   v a l v e )   of  t h e   r o t a t i o n   t y p e  

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

p i p i n g .  

66.  C o n s t r u c t i o n   a c c o r d i n g   to   p a t e n t  c l a i m s   5 7 - 6 5   w i t h   t h e  

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

or  l e s s   e l a s t i c   e l e m e n t   or  e l e m e n t s   of  s t e e l ,   wood,   s y n t h e -  

t i c s   or  r u b b e r .  

67.  C o n s t r u c t i o n   a c c o r d i n g   to   p a t e n t   c l a i m s   5 7 - 6 6   w i t h   t h e  

c h a r a c t e r i s t i c s   t h a t   t h e   d a m p e r ( s )   or  d a m p i n g   d e v i c e   c an   a l s o  

c o n s i s t   of  one  or  more   c y l i n d e r s   w i t h   h y d r a u l i c   f l u i d   a n d  

t h a t   a  p l u n g e r   moves   up  and  down  in  t h e   c y l i n d e r ( s )   s y n c h r o -  

n i z e d   to   t h e   m o t i o n   of  t h e   l o w e r   s u p p o r t ,   and  w h e r e b y   one  o r  

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



o i l i n d e r  ( s )   w h e r e b y   the   h y d r a u l i c   f l u i d   can  no  l o n g e r   f l o w  

away,   e n d i n g   t h e   d o w n w a r d   m o t i o n   a b r u p t l y .  

68.  C o n s t r u c t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s   57-67   w i t h   t h e  

c h a r a c t e r i s t i c s   t h a t   t he   h y d r a u l i c   d a m p i n g   d e v i c e   can   be  p r o -  
v i d e d   w i t h   i t s   own  f l u i d   s y p p l y   s y s t e m ,   so  t h a t   t h i s   can   b e  

a p p l i e d   w i t h   e a c h   t y p e   of  d r i v e .  

69.  C o n s t r u c t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s   57-68   w i t h   t h e  

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

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

70.  C o n s t r u c t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s   57-69  w i t h   t h e  

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

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

means   of  an  a c c u m u l a t o r   and  b a c k l a s h   v a l v e ,   or  by  an  a c c u m u -  

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

71.  C o n s t r u c t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s   57 -70   w i t h   t h e  

c h a r a c t e r i s t i c s   t h a t   t he   h y d r a u l i c   d a m p i n g   d e v i c e   can   be  p l a -  

ced   in  t he   h y d r a u l i c   d r i v e   c y l i n d e r   by  c o u p l i n g   the   " s h o c k  

p l u n g e r "   to  t he   d r i v e   p i s t o n .  

72.  C o n s t r u c t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s   57-71   w i t h   t h e  

c h a r a c t e r i s t i c s   t h a t   t he   t h r u s t   f o r c e   in  the   h y d r a u l i c   d a m -  

p i n g   d e v i c e   is   a d j u s t a b l e   by  v o l u m e   i n c r e a s e   or  by  r e d u c t i o n  

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

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

c o u p l e d   a c c u m u l a t o r ( s ) .  

73.  C o n s t r u c t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s   57-72  w i t h   t h e  

c h a r a c t e r i s t i c s   t h a t   c o m p a c t i o n   c an   a l s o   t a k e   p l a c e   b e t w e e n  

two  s e p a r a t e l y   d r i v e n   c y l i n d e r s   in   c o n f o r m i t y   w i t h   f i g s . 5 3 A  

and  5 3 B ,  

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

e n t i r e l y   e q u a l   a m p l i t u d e   and  s p e e d   as  in  f i g .   53C  w h e r e b y   a n  

e x t r a   p r e s s u r e   d e v e l o p s   in  the   m a t e r i a l   to  be  c o m p a c t e d   a t  

t h e   d e s i r e d   m o m e n t .  

7 4 .  ' C o n s t r u c t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s   57-73  w i t h   t h e  

c h a r a c t e r i s t i c s   t h a t   t he   h a r d n e s s   of  t h e   t i l e ,   t h a t   i s ,   t h e  

e l a s t i c i t y   m i d u l u s ,   is  m o n i t o r e d   by  u l t r a s o n i c   m e a s u r e m e n t ,  

a rd   t he   c o m p a c t i o n   t ime   is  a d j u s t e d   i f   n e c e s s a r y ,   e . g . ,   a s  



the   f l o w   c h a r   of  f i g .   5 4 .  

C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n   o f  

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

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

d r i v e n   w i t h   d . p . ,   e i t h e r   a l t e r n a t i n g   w i t h   a  q u a s i   d i r e c t   c u r -  

r e n t   or  d . p .   d e p e n d e n t   upon  t h e   l o a d s   of  the   r o l l e r ,  

t h a t   i t   i s   a l s o   p o s s i b l e   to   d r i v e   t he   h y d r o m o t o r   w i t h   d . p .   t h  

a s y m m e t r y   and  t h e   a m p l i t u d e   of  w h i c h   (as  in  f i g .   55D)  can   b e  

g r a d u a l l y   a d j u s t e d   so  t h a t   t h e y   can  merge   f rom  a  q u a s i   d i r e c t  

c u r r e n t   i n t o   a  s h o c k l i k e   a d v a n c i n g   v i b r a t i o n   w h e r e b y   t h e   a d -  

j u s t m e n t   can   be  r e g u l a t e d   f rom  the   c o u p l i n g   w h i c h   o p e r a t e s   o n  

t h e   h y d r o m o t o r .  

76.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n   o f  

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

d . p . ' s   a r e   a p p l i e d   f o r   p u n c h i n g ,   p r e s s i n g   fo rms   and  r i n g s   a n d  

r e - f o r m i n g   m e t a l ,  

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

w i t h   t he   m a t e r i a l   to   be  s h a p e d ,  

t h a t   t h e   maximum  p r e s s u r e   e x e r t e d   by  the   d . p . ,   f o r   e x a m p l e ,   a; 

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

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

v a l u e   when  a  s t a t i c   p r e s s u r e   is   d e v e l o p e d ,  

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

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

s a r y   w e i g h t   of   t h e   p r e s s   f r a m e ,  

t h a t   i t   i s   f a v o u r a b l e   to  s e t   t h e   f r e q u e n c y   so  t h a t   r e s o n a n c e  

of  t h e   w o r k   p i e c e   d e v e l o p s ,  

t h a t   a p p l i c a t i o n   of   h i g h   f r e q u e n c i e s   can  have   m e t a l u r g i c   a d v a :  

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

a l   in  j u x t a p o s i t i o n   w i t h   t h e   l o a d .  

77.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   p a t e n t   c l a i m  

no.   76  w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

t i e   d . p .   c an   be  e x e r c i s e d   as  in  f i g s .   56a  and  56b  e i t h e r   by  a  

mass   m o t i o n   r e a c t o r   or  a  l i n e a r   m o t o r   d r i v e n   by  a  m o d u l a t i n g  

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

.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n   o f  



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

a  v i b r a t i o n   p l a t e ,   v i b r a t i o n   r o l l e r   or  a  v i b r a t i o n   l a n c e   c o n -  

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

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

w e i g h t i n g ,  

t h a t   i t   i s   p o s s i b l e   to   s e t   up  the   f r e q u e n c y ,   t he   p a t t e r n   a n d  

t h e   a m p l i t u d e   o f  t h e   d . p .   so  t h a t   t h e   c o m p a c t i o n   p r o c e e d s   o p t i -  

m a l l y   and  the   e n e r g y   c o n s u m e d   by  t h e   e a r t h   is  t r a n s f o r m e d   i n t o  

c o m p a c t i o n   as  much  as  p o s s i b l e ,   and  n o t   in  p e t e r i n g   o u t   o r  

t r a n s f e r r i n g   of  v i b r a t i o n s ,  

t h a t   i t   is   f a v o u r a b l e   to   l e t   i m p a c t i n g   t a k e   p l a c e   on  t h e   g r o u n d  

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

i t s   own  f r e q u e n c y   ( s ee   s t a n d a r d   v i b r a t i o n   p a t t e r n   in   f i g . l ) .  

79.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t h e   a f o r e g o -  

i ng   p a t e n t   c l a i m   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

a  e a r t h   c o m p a c t o r   can   be  c o n s t r u c t e d   w i t h   a  v i b r a t i o n   or  p e r -  

c u s s i o n   p l a t e   ( n o . 5 7 . 7 3 )   w i t h   a  s u r f a c e   w h i c h   can  be  e n l a r g e d  

or  d i m i n i s h e d   and  a  mass   ( h e r e i n a f t e r   r e f e r r e d   to   as  b a l l a s t )  

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

l i n e a r   m o t o r   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   p l a t e   on  t h e  

one  s i d e   and  to   t h e   mass   on  the   o t h e r   s i d e ,  

t h a t   i t   is  a l s o   p o s s i b l e   to  use   t h e   mass   to  g e n e r a t e   k i n e t i c  

e n e r g y   by  means   of  a  mass   m o t i o n   r e a c t o r   r e s t i n g   on  t h e   p e r -  

c u s s i o n   p l a t e   w h i c h   s t r i k e s   t he   e a r t h   ( see   f i g .   5 7 B ) ,  

t h a t   i t   is   p o s s i b l e   to  use   t he   a g g r e g a t e   of  an  e x i s t e n t   r o a d  

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

b l y   a l s o   t he   c r a n e   arms  of  s u c h   a  m a c h i n e   to  e x e r c i s e   c o u n t e r -  

b a l a n c e ,  

t h a t   i t   is   a l s o   p o s s i b l e   to  e n l a r g e   or  d i m i n i s h   t he   b a l l a s t   a s  

w e l l   as  t he   p e r c u s s i o n   p l a t e   to  a c h i e v e   t he   d e s i r e d   d e p t h   e f -  

f e c t   and  p e r c u s s i o n   f o r c e   of  t he   m a c h i n e   ( f i g . 5 7 C ) .  

80.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  a  p o r t i o n   o f  

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

a  mass   m o t i o n   r e a c t o r   or  a  l i n e a r   m o t o r   w h i c h   is  c o n n e c t e d   t o  

a  b a l l a s t   on  one  s i d e ,   can  be  c o n n e c t e d   to  a  l ong   s h a p e d   o b j e c t  

to  be  d r i v e n   in  s u c h   as  a  p i l e   or  dam  w a l l   w i t h   a  p i l e   f o o t  



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

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

p i l i n g   m u s t   be  d r i v e n   i n t o   t h e   g r o u n d ,  

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

h e s t   of   t h e s e   d . p .   h a v e   a  more  f a v o u r a b l e   e f f e c t   a n d / o r   o u t -  

p u t   t h a n   t h e   n o r m a l   c y c l i c   w e i g h t i n g   e x a c t e d   by  a  v i b r a t i o n  

b l o c k   b a s e d   on  an  e c c e n t r i c   c o n s t r u c t i o n .  

81.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   a f o r e g o -  

i n g   p a t e n t   c l a i m   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

t h e   v i b r a t i o n   b l o c k   can   be  c o n s t r u c t e d   as  in  f i g s .   58A  and  581 

and   t h e   mass   m o t i o n   r e a c t o r   p r e s e n t   w i t h i n   i t   a c c o r d i n g   to   thE  

p r i n c i p l e s   of  t h e   f i g s .   2 9 , 3 0 , 3 1 , 3 3 , 5 9 a   and  5 9 b .  

82 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n   o f  

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

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

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

s i o n   b l o c k   or  a  m a s s   m o t i o n   r e a c t o r   or  a  l i n e a r   m o t o r   c o n n e c -  

t e d   to   a  b a l l a s t   and  d i r e c t e d   by  d . p . ,   t h e   a f o r e m e n t i o n e d   c o n -  

f o r m i n g   to   t h e   p r i n c i p l e s   of  f i g .   6 0 .  

83 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   a f o r e g o -  

i n g   p a t e n t   c l a i m  w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

i t   h a s   b e e n   shown  t h a t ,   by  a p p l i c a t i o n   of  a  p a t t e r n   of  d . p .  

a d j u s t e d   to   t h e   e a r t h ,   or  e l s e ,   of  a  h y d r a u l i c   a l t e r n a t i n g  

c u r r e n t ,   on  t h e   l i n e a r   m o t o r   or  t h e   o p e r a t i o n   of   t h e   mass   m o -  

t i o n   r e a c t o r ,   t h e   l e n g t h   of  t he   s a m p l e   t a k e n   can   be  g r e a t e r  

t h a n   90%  more   t h a n   t h e   o r i g i n a l   l e n g t h   of  t h e   c o r r e s p o n d i n g  

e a r t h   b o d y ,   t h r o u g h ,   among  o t h e r   t h i n g s ,   t h e   i n f l u e n c e   of   v i -  

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

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

of  t h e   d . p . ,   t h e   c o n c e n t r a t i o n   of   e n e r g y   in  t h e   c u t t i n g   h e a d  

o f  t h e   s a m p l i n g   t u b e   and  n o t   in  t h e   v i b r a t i o n   of  t h e   s a m p l e ,  

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

k i l y   o u t   f rom  u n d e r   a  g l a s s   so  t h a t   t h e   g l a s s   r e m a i n s   a l % m o s t  

m o t i o n l e s s .  



84.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   a f o r e g o -  

ing  p a t e n t   c l a i m   w i t h   t he   c h a r a c t e r i s t i c s   t h a t  :  

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

s i o n   a p p a r a t u s   as  w e l l   as  t he   n e c e s s a r y   b a l l a s t   i s   a l r e a d y  

p r e s e n t ,   i s   to   be  p r o v i d e d   w i t h   an  a p p a r a t u s   f o r   t a k i n g   s a m p l e s  

v i b r a t i o n a l l y ,  

t h a t   t he   a p p a r a t u s   is  p l a c e d   in  t h e   p r o b e   t o w e r   and  p r o b e   t u b e s  

a r e   a d d e d   i n s t e a d   of  the   p r e s s u r e   p i e c e ,  

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

t u b e ,  

t h a t   by  a p p l i c a t i o n   of  t he   p r o b e   c y l i n d e r s   as  s u p p o r t   and  c o n -  

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

the   b a c k l a s h   v a l v e s   i n t o   t h e   h y d r a u l i c   c i r c u i t   c o n t r o l l i n g   t h e -  

se  c y l i n d e r s ,   so  t h a t   the   f l u i d   in  t he   c y l i n d e r   is   b l o c k e d   o n  

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

d r a u l i c   a g g r e g a t e   is   no t   d a m a g e d   and  a  g r e a t e r   s t i f f n e s s   d e v e -  

l o p s   in  t h e   s u p p o r t   s y s t e m   of  t h e   s a m p l i n g   a p p a r a t u s .  

85.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  a  p o r t i o n   o f  

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

one  or  more  s u p p o r t s   a re   p u t   on  a  r o a d   s u r f a c i n g   s u c h   t h a t  

t h e s e   s u p p o r t s   a t t a i n   a  good  and  r i g i d   j o i n   to  t he   r o a d   s u r -  

f a c i n g ,  

t h a t   t h e s e   s u p p o r t s   a re   c o n t r o l l e d   by  a  mass  m o t i o n   r e a c t o r   o r  

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

on  a  mass   no.  a b o v e ,  

t h a t   t h e   one  or  more  s u p p o r t s   a r e   d r i v e n   in  s u c h   a  way  t h a t   t h e  

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

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

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

of  t h r u s t s ,   and  in  t h i s   c a s e ,   t he   p a s s a g e   of  a  l a r g e   number   o f  

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

t h a t   i t   is  p o s s i b l e   to  p u s h   t he   s a m p l i n g   t u b e   or  b o r i n g   t u b e  

down  by  v i b r a t i o n   or  s h o c k i n g   as  in  f i g s .   61  and  62  and  a l s o  

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

h o l l o w   h y d r o m o t o r   as  w i t h   t h e   r e f u s e   c r u s h i n g   r o l l e r ,  

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



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

s e r i e s   of  m u l t i p l e   t h r u s t s   in  t he   s u c c e s s i v e   s u p p o r t s   in  a  t i -  

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

s p e e d ,  

t h a t   i t   is   p o s s i b l e   to  h a v e   t h e   s u r f a c e   of  t he   s u p p o r t   as  l a r -  

ge  as  t h e   s u r f a c e   of  t h e   t i r e   a f t e r   i m p r e s s i o n ,   and  t h e   s u p p o r t  

p r e s s u r e   on  t he   r o a d   s u r f a c e   e q u a l   to   t he   t i r e   t e n s i o n ,  

t h a t   i t   i s   p o s s i b l e   to  m e a s u r e   t he   d e f o r m a t i o n   of  t h e   r o a d   s u r -  

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

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

t he   r o a d   s u r f a c e ,  

t h a t   i t   i s   p o s s i b l e   to  d i s c e r n   t h e   p a t t e r n   of  t h e   a b s o r b e d   e n e r -  

gy  when  t h e   h a m m e r i n g   i s   d a m a g i n g   to  t h e   r o a d   s u r f a c e   by  r e p e -  

t i t i o n ,  

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

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

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

d a m a g e   a r i s e s .  

86.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t he   a f o r e g o -  

ing   p a t e n t   c l a i m   w i t h   t he   c h a r a c t e r i s t i c s   t h a t  :  

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

l o w i n g   t h e   p r i n c i p l e s   of  f i g . 6 4 ,  

t h a t   i t   i s   p o s s i b l e   to   c o n s t r u c t   t he   c o n t r o l   v a l v e s   of  t h e   h y -  

d r a u l i c   c i r c u i t   as  s e r v o v a l v e s   or  e l e c t r i c   v a l v e s   w h i c h   a r e   o -  

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

t h a t   i t   i s   p o s s i b l e   to   c o n s t r u c t   t he   c o n t r o l   v a l v e   as  a  r o t a -  

t i n g   c o n t r o l   s l ide  w h i c h   w o r k s   in  two  s t e p s ,   t h e   one  s t a g e   f o r  

t he   c o n t r o l   of  t h e   t h r u s t   l o a d ,   and  t he   s e c o n d   s t a g e   f o r   t h e  

e l i m i n a t i o n   of  a  number   of  t h r u s t s   and  t h e   t r a n s m i s s i o n   of  t h e  

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

of  the   f o l l o w i n g   w h e e l ,  

t h a t   i t   is   p o s s i b l e   to  l o a d   t h e   a c c u m u l a t o r s   so  s l o w l y   t h a t   a f -  

f o r   a  t h r u s t   is   g e n e r a t e d   t h e y   n e e d   some  t i m e   to   b u i l d   up  s u f -  

l e n t   p r e s s u r e   and  to   d e l i v e r   s u f f i c i e n t   o i l   f o r   t h e   f o l l o -  

wi  g  t h r u s t .  



P l c e m e n t   of  t u b e s  

87.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  number   o f  

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

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

a r e   p u t   i n t o   t h e   g r o u n d   b e g i n n i n g   f rom  t he   s u r f a c e   or  f r o m  

the   b o t t o m   of  t he   sea   or  a  w a t e r w a y ,  

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

t h e   g r o u n d ,  

t h a t   a  l e n g t l y   h o l e   m u s t   be  made  in  t he   g r o u n d ,   w h e t h e r   i n j e c -  

t e d   or  c e m e n t e d   fo r   o t h e r   p u r p o s e s   or  n o t ,  

t h a t   t h i s   " p u t t i n g   i n t o   t h e   g r o u n d "   can  be  s u b d i v i d e d   i n t o   " p e -  

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

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

t h e   l e n g t h   of  t he   t u b e   and  in  t he   d i r e c t i o n   of  t h e   p e n e t r a t i o n ,  

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

s e p a r a t e l y   or  in  an  i n t e g r a t e d   f a s h i o n ,  

t h a t   when  p e n e t r a t i o n   t e n d s   to  d e p a r t   f rom  t he   d e s i r e d   p a t h   i t  

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

p l a c e ,   or  a l t e r n a t i v e l y ,   to   c o n s c i o u s l y   c h a n g e   t h e   p e n e t r a t i o n  

d i r e c t i o n   a c c o r d i n g   to  t h e   d e s i r e d   p a t h .  

88.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   p a t e n t   c l a i m  

no.  87  w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

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

in  a  l i m i t e d   amoun t   on  t h e   s u r f a c e   ( t h e   s t a r t   of  t he   p e n e t r a -  

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

of  t h e   t u b e ;   t he   f o r c e   r e q u i r e d   fo r   t h e   d i s p l a c e m e n t   is  a p p l i e d  

to  one  or  more   p o i n t s   d i s t r i b u t e d   a l o n g   t h e   t u b e   in  t he   e a r t h  

a n d / o r   b e t w e e n   the   t u b e   p a r t s   t h e m s e l v e s ,  

t h a t   t h e   p e n e t r a t i o n   is   made  p o s s i b l e   by  p u s h i n g   away  t he   e a r t h  

on  t h e   f o r a   s i d e   of  t h e   t u b e ,   or  by  r e m o v i n g   t ne   e a r t h   on  t h e  

f c - e   s i d e   of  the   t u b e   by  means   of  t h r u s t i n g ,   b o r i n g   or  w a s h i n g ,  

or  a  c o m b i n a t i o n   of  t h e s e ,  

t h a t ,   i f   n e c e s s a r y ,   p r o v i s i o n   is  made  to  r e d u c e   t he   p e n e t r a -  

t i o n   f o r c e   a n  l / o r   to  r e d u c e   t he   f r i c t i o n   a l o n g   t h e   t u b e   d u r i n g  

the  d i s p l a c e m e n t ,  

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



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

g r o u n d .  

89 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   two  a f o -  

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

i t   is  p o s s i b l e   to   c a u s e   t h e   n e c e s s a r y   p e n e t r a t i o n   and  d i s p l a -  

c e m e n t   f o r c e s   n o t   to   t a k e   h o l d   a t   t h e   end  of  t h e   t u b e   a b o v e  

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

t h i s   f o r c e   to   t a k e   h o l d   a t  t h e   h e a d   of  t h e   t u b e   or  a t   o t h e r  

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

or  by  u s i n g   an  a n c h o r i n g   c o n s t r u c t i o n   in  t h e   g r o u n d   a l o n g   o r  

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

f o r   t h e   s t a t i c   d i s p l a c e m e n t   of  or  p e n e t r a t i o n   by  t h e   t u b e ,  

or  by  c o m b i n i n g   d . p .   and  a n c h o r i n g   c o n s t r u c t i o n s .  

90 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   l a t t e r  

t h r e e   p a t e n t   c l a i m s   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

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

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

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

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

r o c k e t ,  

t h a t   t h e   p e r c u s s i o n   a p p a r a t u s   can   c o n s i s t   of   a  mass   m o t i o n   r e -  

a c t o r ,  

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

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

and  u n d e r   w a t e r ,  

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

a  p e r c u s s i o n   a p p a r a t u s   t h a n   as  a  v i b r a t i o n   a p p a r a t u s ,   t h i s   c a n  

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

91 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   l a t t e r  

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

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

h i n d   b u t   can   move  s l i d i n g   w i t h i n   i t   or  a r o u n d   i t   o v e r   a  c e r -  

t a i n   l e n g t h   ( see   f i g . 6 9 d ) ,   t h i s   a p p l y i n g   e s p e c i a l l y   when  t h e  

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

l y i n g   b e h i n d ,  

t h a t   i t   i s   a l s o   p o s s i b l e   to   c o n n e c t   t he   p e r c u s s i o n   a p p a r a t u s  



e l a s t i c a l l y   w i t h   t he   t u b e   l y i n g   b e h i n d ,   w h e r e b y   t h e   t u b e   i s  

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

t u b e   c an   be  a v o i d e d ,  

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

to  t h e   t u b e   f i x e d l y   when  t h e   p e r c u s s i o n   or  v i b r a t i o n   a p p a r a -  

t u s   e x e r c i s e s   n o t   a l l   t o o   g r e a t   f o r c e s   on  t h e   t u b e ,   e . g . ,   i n  

a p p l y i n g   a  mass   m o t i o n   r e a c t o r   or  a  v i b r a t i o n   b l o c k ,  

t h a t   in   t h e   c a s e   t h a t   t h e   p e r c u s s i o n   a p p a r a t u s   is   n o t   c o n n e c -  

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

a  c e r t a i n   d e p t h ;   t he   t u b e   is   d i s p l a c e d   by  a  d i s p l a c e m e n t   m e -  

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

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

92.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s  

86  to   90  i n c l u s i v e   w i t h   t he   c h a r a c t e r i s t i c s   t h a t  :  

t he   p e n e t r a t i o n   f o r c e   can   be  r e d u c e d   by  p r e s s u r i z e d   f l u i d  

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

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

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

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

t h a t   t h i s   f l u i d   i n j e c t i o n   can  t a k e   p l a c e   by  u s i n g   a  mass   m o t i o n  

r e a c t o r   or  a  l i n e a r   m o t o r ;   t h e n   t h e   h y d r a u l i c   f l u i d   i s   n o t  

s e n t   b a c k   to   t he   t a n k   b u t   i n j e c t e d   i n t o   t h e   g r o u n d   u n d e r   p r e s -  

s u r e .  

93.  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  p a t e n t   c l a i m s  

86  to  91  i n c l u s i v e   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

t he   w a l l   o f  t h e   a p e r t u r e   made  d u r i n g   p e n e t r a t i o n ,   is   i n j e c t e d  

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

dens   and  r e m a i n s   s t a n d i n g   a n d / o r   a l s o   a c q u i r e s   a  r e l a t i v e l y  

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

t h a t   t h e   i n j e c t i o n   t a k e s   p l a c e   by  s p o u t i n g   two  f l u i d s   t h r o u g h  

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

c o n t a c t   e a c h   o t h e r ,  

t h a t   i t   is  a l s o   p o s s i b l e   to  use   an  e m u l s i o n   fo r   t he   i n j e c t i o n ,  

e . g . ,   w i t h   an  a s h p h a l t   or  t a r   p r o d u c t   as  b a s e ,  

t h a t   i t ' i s   p o s s i b l e   to   r e d u c e   t he   f r i c t i o n   of  the   t u b e   in  t h e  

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



and  t h e   w a l l   of  th   a p e r t u r e   in  t h e   c a s e   t h a t   t h e   p e r f o r a t e d  

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

f l u i d s   b e c a u s e   of  t h e   i n j e c t i o n ,  

t h a t   in  t h o s e   c a s e s   w h e r e   t h e   g r o u n d   i s   no t   i n j e c t e d ,   r e s i s t a n -  

ce  to   l e t t i n g   t h r o u g h   f l u i d s   i s   a c h i e v e d   by  p l a c i n g   a  f l e x i -  

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

s p r a y e d   on  on  t h e   s p o t   or  r o l l e d   o u t   d u r i n g   the   s e t t i n g   up  o f  

p e n e t r a t i o n   a p p a r a t u s .  

94 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   l a t t e r   s  

s e v e n   p a t e n t  c l a i m s   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

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

and   t h e   w a l l   of  t h e   a p e r t u r e   i s   r e l a t i v e l y   s m a l l   or  n o n - e x i s -  

t e n t   t h r o u g h  :  

e i t h e r ,   as  in  f i g .   70B,  a  f a i r l y   r i g i d   t u b e   b e i n g   e n c a s e d   in  a  

s e c o n d   ( f l e x i b l e )   t u b e   w h e r e b y   a  f l u i d   or  p r e s s u r i z e d   a i r   i s  

a d d e d   b e t w e e n   t h i s   t u b e   and  t h e   f l e x i b l e   t u b e   or  f o i l   so  t h a t  

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

c i s i n g   of  p r e s s u r e ,   w h i l e   p r e s s u r e   i s   d i m i n i s h e d   d u r i n g   t u b e  

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

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

or   m a k i n g   t h e   s u r r o u n d i n g   f l e x i b l e   t u b e   d o u b l e - w a l l e d   and  f i l -  

l i n g   o n l y   t h i s   d o u b l e - w a l l e d   t u b e   w i t h   a i r   or  f l u i d   ( s e e   f i g .  

7 0 C )  ,  

or  m a k i n g   t h e   t u b e   i t s e l f   of  a ' f l e x i b l e   m a t e r i a l   so  t h a t   t h e  

t u b e   e x p a n d s   u n d e r   a i r   or  f l u i d   p r e s s u r e ,   a f t e r   w h i c h   s p a c e  

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

or  making  t h e   c o n s t r u c t i o n   of  f l e x i b l e   t u b i n g   w h i c h   p o s s e s s e s  

a  l a r g e   c r o s s - c o n t r a c t i o n   c o - e f f i c i e n t ,   f o r   e x a m p l e   a  f l e x i -  

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

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

95 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   a f o r e g o -  

i n g   p a t e n t   c l a i m   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  :  

by  a p p l i c a t i o n   of  d . p .   t he   t u b e   moves   u n d e r   r e d u c e d   f r i c t i o n  

by  v i b r a t i o n a l   d i s p l a c e m e n t   so  t h a t   t h e   t u b e   e x p a n d s   s t e p   b y  

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

p l a c e   a t   t h e   same  t i m e ,  



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

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

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

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

r e s i s t a n c e   due  to  t h e   c r o s s - c o n t r a c t i o n   of  t he   t u b e .  

96.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   l a t t e r  

n i n e   p a t e n t   c l a i m s   w i t h   t he   c h a r a c t e r i s t i c s   t h a t  :  

as  i s   shown  by  t e s t i n g ,   i t   is   p o s s i b l e   to   r e d u c e   t h e   t u b e  

f r i c t i o n   and  t u b e   p e n e t r a t i o n   f o r c e   by  p r e s s i n g   t he   t u b e   a w a y  

v i b r a t i o n a l l y   u s i n g   d . p .  

97 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t h e   l a t t e r  

t e n   p a t e n t   c l a i m s   w i t h   t he   c h a r a c t e r i s t i c s   t h a t  :  

an  a n c h o r i n g   c o n s t r u c t i o n   is   a p p l i e d   as  in  f i g . 6 7   w h i c h   c o n -  

s i s t s   of  a  t u b e ,   a  s o - c a l l e d   a n c h o r i n g   t u b e ,   w h i c h   can   a n c h o r  

by  e x p a n s i o n   b o d i e s   on  t he   o u t s i d e   of  t h e   a n c h o r i n g   t u b e   a s  

w e l l   as  on  t he   i n s i d e   and  on  b o t h   s i d e s ,  

t h a t   t he   e x p a n s i o n   body   c o n s i s t s   of  a  f l e x i b l e   r e i n f o r c e d   b u b -  

b l e   w h i c h   can   e x p a n d   h y d r a u l i c a l l y   or  p n e u m a t i c a l l y ,  

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

s c a l e s   on  b o t h   s i d e s   ( s ee   f i g .   6 6 D ) ,  

t h a t   i t   is   p o s s i b l e   to   a b s o r b   t h e   a n c h o r   f o r c e s   e n t i r e l y   w i t h  

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

t h e   a f o r e m e n t i o n e d   f l e x i b l e   or  by  h y d r a u l i c   or  p n e u m a t i c   c y -  

l i n d e r s   ( see   f i g . 6 6 E ,   6 6 F ) .  

98.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t he   l a t t e r  

e l e v e n   p a t e n t   c l a i m s   w i t h   t he   c h a r a c t e r i s t i c s   t h a t  :  

t h e   t u b e   or  p a r t s   of   t h e   t u b e   can   be  d i s p l a c e d   by  s o - c a l l e d  

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

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

t h a t   t h e y   can  be  p l a c e d   b e t w e e n   two  t u b e   p a r t s ,   or  a r e   c o n -  

s t r u c t e d   h o l l o w l y ,   e . g . ,   by  u s i n g   a  h o l l o w   mass  m o t i o n   r e a c t o r ,  

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

n i s m   f rom  h o l l o w   j a c k s   whose   r e a c t i o n   f o r c e s   a re   f o u n d   a g a i n s t  

b o t h   t u b e   p a r t s ,   a g a i n s t   e i t h e r   one  or  two  a n c h o r i n g   c o n s t r u c -  

t i o n s   ( see   f i g . 6 7 ) .  

99.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t h e   a f o r e g o -  



i   p a t e n t   c l a i m   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t :  

the   c y l i n d e r   or  h o l l o w   c y l i n d e r   can   be  d r i v e n   by  a i r   of   h y d r a u -  

l i e   f l u i d   and  can   be  d o u b l e   or  s i n g l e   w o r k i n g ,   w h e t h e r   or  n o t  

p r o v i d e d   w i t h   a  r e t u r n   s p r i n g   s y s t e m   a n d / o r   can   c o n s i s t   of   a  

h o l l o w   b e l l o w s   c o n s t r u c t i o n   or  a  b e l l o w s   c o n s t r u c t i o n   s u c h   a s  

m a n u f a c t u r e d   by  F i r e s t o n e .  

100 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   l a t t e r  

t h i r t e e n   p a t e n t   c l a i m s   p a r t i a l l y ,   w i t h   t h e   c h a r a c t e r i s t i c s  

t h a t  :   t h e   c o n t r o l   c o n s t r u c t i o n   of  t h e   t u b e   c o n s i s t s   of   e i t h e r  

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

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

t i l t e d   in  t h e   e x p a n s i o n   body   by  means   of  one  or  more   h i n g e  

p o i n t s   m o u n t e d   on  t h e   f r o n t   s i d e   of   t h e   t u b e .   T h e s e   h i n g e  

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

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

can   be  p r e s s u r i z e d   s e p a r a t e l y .   The  t u b e   w i l l   b e n d   in   a  c e r -  

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

s u r i z e d   and  t h u s   t h e   t u b e   d i r e c t i o n   w i l l  c h a n g e   s l o w l y   by  f u r -  

t h e r   p e n e t r a t i o n .  

101 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   t h e   l a t t e r  

t h i r t e e n   p a t e n t   c l a i m s   w i t h   t h e   c h a r a c t e r i s t i c s   t h a t  

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

e a r t h w o r m   m e t h o d   as  in  f i g . 7 1 ,  

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

5 n e c t e d   by  d i s p l a c e m e n t   u n i t s   and  t h e   f o r c e   of  t h i s   i s   so  c h o -  

s en   t h a t   a  s e c t i o n   of   t u b i n g   b e t w e e n   two  d i s p l a c e m e n t   u n i t s  

c an   a l w a y s   be  p r e s s e d   d o w n ,  

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

t h a t   t h e   t u b e   moves   f o r w a r d   t h r o u g h   t h e   g r o u n d   as  a  l o n g i t u d i -  

n a l   s t r e s s   or  s t r a i n   w a v e ,  

t h a t   i t   can  be  n e c e s s a r y   to   e x e r c i s e   an  a n c h o r i n g   f o r c e   or  c o n -  

t r o l   f o r c e   or  t h e   f r o n t   or  back   of  t h e   t u b e   w h e r e b y   t h e   w a v e  

a t t a i n s   a  c e r t a i n   d i r e c t i o n   ( see   f i g . 7 1 , 7 3 ) .  

T h e  p e r c u s s i o n   m a c h i n e   or  p i l e   d r i v e r  

104 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   to   a  p o r t i o n   of   t h e   a f o r e -  

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



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

has   an  a d j u s t a b l e   s t r i k i n g   f o r c e ,   a d j u s t a b l e   in  d e g r e e   and  t i -  

m e s p a n   of  t h e   f o r c e ,  

w h i c h   w o r k s   on  t he   p r i n c i p l e   of  t he   mass   m o t i o n   r e a c t o r ,   a s  

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

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

d i r e c t i o n s ,  

w h i c h   can   be  b u i l t   c o m p a c t l y   and  can  be  u s e d   u n d e r   w a t e r ,  

w h i c h   c an   work   in  s u c h   a  way  t h a t   t h e   s t r i k i n g   w e i g h t   c o r r e s -  

p o n d s   w i t h   t he   f i c t i v e   s t r i k i n g   w e i g h t   w h i c h   is  as  l a r g e   a s  

t h e   t o t a l   w e i g h t   of  t h e   p e r c u s s s i o n   b l o c k ,   and  i f   t h e   p e r c u s -  

s i o n   b l o c k   is   a n c h o r e d   to   t he   c o n s t r u c t i o n   to  be  i m p a c t e d ,  

e q u a l   to   t h e   t o t a l   w e i g h t   of  t he   p e r c u s s i o n   b l o c k   p l u s   t h i s  

c o n s t r u c t i o n .  

103.   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t h e   a f o r e -  

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

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

t h a t   t h i s   is  done  by  t h e   b u i l d i n g   up  of  a  work  c a p a c i t y   b y  

r a i s i n g   t h e   p e r c u s s i o n   w e i g h t   f rom  i t s   p l a c e   or  a l t e r n a t i v e l y ,  

by  e x e r t i n g   the   p e r c u s s i o n   w e i g h t   a g a i n s t   a  s p r i n g   s y s t e m .  

The  r a i s i n g   or  e x e r t i n g   t a k e s   p l a c e   d y n a m i c a l l y   so  t h a t   t h i s  

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

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

comes   r e d u n d a n t ,   w h i c h   i s   a  b e n e f i t   to   t h e   s i m p l i c i t y   and  r e -  

d u c t i o n   of  v u l n e r a b i l i t y .  

l04  C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  t he   l a t t e r  

two  p a t e n t   c l a i m s   w i t h   t he   c h a r a c t e r i s t i c s   t h a t  :  

a  v i b r a t i n g   p e r c u s s i o n   b l o c k   is  c o n s t r u c t e d   by  u s i n g   d . p . ,   b y  

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

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

means   of  t he   l a r g e   b r a k e w a y   ( see   f i g s . 5 9 A - 5 9 B )   or  a  c o n s t r u c -  

t i o n   i s   a p p l t e d   in  w h i c h   t he   t h r u s t   is   p r e c e d e d   by  a  n u m b e r  

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

t he   p r i n c i p i   of  f i g . 2 4 ,   or  a l t e r n a t i v e l y   f i g . 2 4 A   w i t h   a p p l i -  

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

105.   C o n s t r u t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to  a  p o r t i o n   o f  



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

a  p e r c u s s i o n   b l o c k ,   v i b r a t i o n   b l o c k   or  v i b r a t i n g   p e r c u s s i o n  

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

i t   i s   so  c o n s t r u c t e d   t h a t   i t   can   work   u n d e r   w a t e r   and  c an   b e  

p r o v i d e d   w i t h   t e e t h   on  t he   u n d e r s i d e ,  

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

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

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

b l e   t h e   s e a   b o t t o m .  

106 .   C o n s t r u c t i o n   a n d / o r   a p p l i c a t i o n   a c c o r d i n g   to   a  p o r t i o n  

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

a  l i n e a r   m o t o r   is  d r i v e n   by  two  s t r i k i n g   j a c k s   as  in   f i g .  

w h e r e b y   i t   is   p o s s i b l e   to   e x e r c i s e   a  v e r y   l a r g e   i m p u l s e   f o r c e  

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

I t   i s   to   be  n o t e d   t h a t   t h e   so  c a l l e d   a g g r e g a t e   means   h y d r a u l i c  

s e t .  

w e i g h t   =  l o a d .  
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