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(§)  Process  for  placing  a  concrete  pile  in  the  ground  and  a  screw  drill  and  casing  to  be  used  in  the  process. 

@  A  concrete  pile  is  placed  in  the  ground  through  a  casing 
with  a  screw  disposed  on  the  bottom  end  thereof  being 
screwed  while  rotating  into  the  ground  and  on  reaching  the 
desired  depth  being  brought  up,  while  during  this  movement 
upwards  concrete  mixture  is  placed  in  the  casing,  said  mixture 
being  conveyed  into  the  hole  formed  through  a  passage  at  the 
bottom  end  of  the  casing  which  is  closed  during  the  screwing 
in.  In  order  to  avoid  a  high  resistance  during  the  screwing  of  the 
casing  into  the  ground  and  to  prevent  earth  from  being  pressed 

Q|  downwards  while  the  casing  is  being  pulled  out  of  the  drilled 
itt  hole,  the  screwing  of  the  casing  into  the  ground  takes  place  by 

a  screw  fin  with  openings  between  the  windings,  with  the 
ground  directly  above  the  screw  fin  being  compacted  by  a  dis- 

**»  placer  with  a  closed  spiral  part  having  the  same  screw  direction 
V/  as  the  fin  and  a  closed  spiral  part  above  it  having  the  opposite 
f*  screw  direction.  The  casing  is  rotated  in  the  original  screw 

direction  during  the  pulling  up  thereof. 
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P r o c e s s   for   p l a c i n g   a  c o n c r e t e   p i l e   in  the  g r o u n d   and  a 

s c r e w   d r i l l   and  c a s i n g   to  be  used   in  the  p r o c e s s  

The  i n v e n t i o n   r e l a t e s   in  the  f i r s t   i n s t a n c e   to  a 

p r o c e s s   fo r   p l a c i n g   a  c o n c r e t e   p i l e   in  the  g r o u n d ,   i n  

which   a  c a s i n g   wi th   d r i v e n   r o t a t i n g   s c r e w   f i t t e d   on  t h e  

b o t t o m   end  t h e r e o f   is  s c r e w e d   i n t o   the  g r o u n d   and  a f t e r  

the  d e s i r e d   d e p t h   has  been  r e a c h e d   is  r a i s e d ,   and  i n  

which  c o n c r e t e   m i x t u r e   is  fed  i n t o   the  c a s i n g   d u r i n g  

t h i s   upward   m o v e m e n t ,   s a i d   m i x t u r e   b e i n g   c o n v e y e d   i n t o  

the  h o l e   f o r m e d   t h r o u g h   a  p a s s a g e   at  the   b o t t o m   end  o f  

the  c a s i n g   which   is  c l o s e d   d u r i n g   the  s c r e w i n g   i n .  

Such  a  p r o c e s s   is  known  from  a p p l i c a n t ' s   D u t c h  

P a t e n t   1 1 1 , 8 6 4 .  

The  s c r e w   in  t h i s   known  me thod   is  c l o s e d ,   as  a 

r e s u l t   of  which   the  e a r t h   d u r i n g   s c r e w i n g   in  i s  

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

the  wa l l   of  the  d r i l l e d   ho l e   a r o u n d   the  c a s i n g  

c o l l a p s i n g   is  r e d u c e d   t h r o u g h   the  c o m p a c t i n g .   A 

d i s a d v a n t a g e   of  the  known  p r o c e s s   is  t h a t   a  h i g h  

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

g r o u n d .   This   can  be  so  h igh   t h a t   it  is  v i r t u a l l y  

i m p o s s i b l e   to  p e n e t r a t e   t h r o u g h   a  ha rd   b e a r i n g   l a y e r   t o  

the  d e s i r e d   d e p t h .   A n o t h e r   d i s a d v a n t a g e   of  the  known 

p r o c e s s   is  t h a t   when  the  c a s i n g   is  b e i n g   w i t h d r a w n   f r o m  
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the  d r i l l e d   ho le   the  s c r e w   d r i l l   is  t u r n e d   in  a 
d i r e c t i o n   o p p o s i t e   to  the  d i r e c t i o n   of  d r i l l i n g ,   i n  

which   c a s e ,   if  the   upward   p u l l i n g   movement   is  n o t  

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

5  d o w n w a r d s .   This   can  l e a d   to  a  c o n i c a l l y   t a p e r i n g   p i l e  

s h o e .  

The  o b j e c t   of  the   i n v e n t i o n   is  to  a v o i d   the  a b o v e -  

m e n t i o n e d   d i s a d v a n t a g e s ,   and  to  t h i s   end  the  p r o c e s s  
m e n t i o n e d   in  the  p r e a m b l e   is  c h a r a c t e r i z e d   in  t h a t   t h e  

10  s c r e w i n g   of  the  c a s i n g   i n t o   the  g r o u n d   t a k e s   p l a c e   by  a 
s c r e w   f i n   w i th   o p e n i n g s   b e t w e e n   the  w i n d i n g s ,   and  i n  

t h a t   the  g r o u n d   d i r e c t l y   above   the  s c r ew  is  c o m p a c t e d   by 
a  d i s p l a c e r   w i th   a  c l o s e d   s p i r a l   p a r t   h a v i n g   the  s a m e  

s c r e w   d i r e c t i o n   as  the  d r i l l   s c r ew  and  a  s p i r a l   p a r t  

15  above   it   w i th   the  o p p o s i t e   s c r e w   d i r e c t i o n ,   w h i l e   t h e  

c a s i n g   is  r o t a t e d   in  the  o r i g i n a l   s c r ew  d i r e c t i o n   d u r i n g  
the  p u l l i n g   up  t h e r e o f .  

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

20  p l a c e   as  soon  as  a  p a r t   of  the  d r i l l   has  p e n e t r a t e d   i n t o  

the   g r o u n d .   Of  c o u r s e ,   the  d i s p l a c e r   w i l l   not  have  a 

g r e a t e r   e x t e r n a l   d i a m e t e r   t han   the  s c r ew  f i n .   I n  

p r i n c i p l e ,   the  maximum  d i a m e t e r s   a re   the  same.   The  d r i l l  

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

25  t h r o u g h   i n t o   a  ha rd   b e a r i n g   l a y e r .   S i n c e   the  c a s i n g   i s  

t u r n e d   in  the  same  d i r e c t i o n   when  g o i n g   i n t o   and  c o m i n g  
out  of  the  g r o u n d ,   no  e a r t h   is  pumped  d o w n w a r d s .   The  
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c o n c r e t e   p i l e   w i l l   be  sound   and  c y l i n d r i c a l   r i g h t   to  i t s  

b o t t o m   end  . 
It  is  u s u a l l y   p r e f e r a b l e   for   a  q u a n t i t y   of  s a n d  

p l a c e d   on  the  s u r f a c e   to  be  moved  i n t o   the  h o l e   t h r o u g h  
a  s c r e w   p r o v i d e d   on  the  top  p a r t   of  the  c a s i n g ,   w i t h  

s c r e w   d i r e c t i o n   o p p o s i t e   to  t h a t   of  the  s c r e w   at  t h e  
b o t t o m   end  of  the  c a s i n g .   This   sand  p r e s s e d   from  t h e  

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

a r o u n d   the  c a s i n g .   N e g a t i v e   a d h e s i o n   ( e a r t h   s i n k s   m o r e  
than   p i l e )   is  c o u n t e r e d   in  t h i s   w a y .  

The  i n v e n t i o n   a l s o   r e l a t e s   to  a  t u b u l a r   s c r e w   d r i l l  

in  p a r t i c u l a r   i n t e n d e d   for   use  in  the  p  r  oc  es  s  .  de  s  c  r  i  b e d  
a b o v e .   This   d r i l l   has  a c c o r d i n g   to  the  i n v e n t i o n   a  s c r e w  
f in   which  e x t e n d s   b e t w e e n   one  end  of  the  d r i l l   and  a 
d i s p l a c e r   s u c c e s s i v e l y   c o m p r i s i n g   a  c l o s e d   s p i r a l   p a r t  

h a v i n g   the  same  s c r e w   d i r e c t i o n   as  the  f i n   and  a  c l o s e d  

s p i r a l   p a r t   h a v i n g   the  o p p o s i t e   s c r ew  d i r e c t i o n .  

In  the  b o t t o m   end  of  the  d r i l l   t h e r e   c o u l d   be  a 
n o n - r e t u r n   v a l v e   to  p r e v e n t   p e n e t r a t i o n   of  e a r t h   i n t o  

the  c a s i n g ,   but   to  a l l o w   t h r o u g h   the  c o n c r e t e   m i x t u r e .  
It  i s ,   h o w e v e r ,   s i m p l e r   to  f i t   a  s h u t - o f f   p o i n t   on  t h e  

s a i d   b o t t o m   end  in  such  d e t a c h a b l e   f a s h i o n   t h a t   when  t h e  

d r i l l   is  t a k e n   u p w a r d s   it   r e m a i n s   b e h i n d   in  the  g r o u n d .  
It  is  g e n e r a l l y   a d v a n t a g e o u s   to  g i v e   e x t r a  

c o m p a c t i n g   to  the   g r o u n d   a l l   round   the  top  p a r t   of  t h e  

c a s i n g .   For  t h i s   p u r p o s e ,   the   c a s i n g   p r o v i d e d   wi th   a 

s c r e w   d r i l l   can  have  at  a  d i s t a n c e   from  the  d i s p l a c e r  
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one  or  more  s c r e w   f i n s   whose  s c r e w   d i r e c t i o n   is  o p p o s i t e  

to  the   s c r e w   d i r e c t i o n   of  the  f i n   of  the  s c r e w   d r i l l .  

S i n c e   the  c a s i n g   a l w a y s   t u r n s   in  the  s a m e  

d i r e c t i o n ,   no  c o m p l e x   c o u p l i n g s   are  n e e d e d   b e t w e e n   t h e  

5  c a s i n g   p a r t s   from  which  the  c a s i n g   is  made  up.  The 

c a s i n g   can  c o n s i s t   of  a  number   of  s e c t i o n s   which   a r e  
l i n k e d   t o g e t h e r   by  a  s i m p l e   s c r ew  c o u p l i n g ,   w i th   t h e  

a n g l e   of  i n c l i n a t i o n   of  the  s c r ew  b e i n g   at  l e a s t   30 

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

10  d e t a c h e d   by  t u r n i n g   in  the  o p p o s i t e   d i r e c t i o n .  

The  i n v e n t i o n   w i l l   now  be  e x p l a i n e d   f u r t h e r   w i t h  

r e f e r e n c e   to  the   f i g u r e s ,   which  show  a  number   o f  

e m b o d i m e n t s   . 
F i g .   1  shows  a  view  of  the   d r i l l i n g   a p p a r a t u s .  

15  F i g .   2  shows  a  view  of  the  b o t t o m   end  of  the  s c r e w  

d r i l l   to  be  u s e d ,   on  a  l a r g e r   s c a l e .  

F i g .   3  shows  a  c r o s s - s e c t i o n   a l o n g   the  l i n e   1  1  1  —  1  1  1 

in  F i g .   2  . 
F i g s .   4,  5,  6  and  7  show  v a r i o u s   p h a s e s   of  t h e  

20  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n .  

F i g s .   8,  9,  and  10  show  v a r i o u s   p h a s e s   of  a  v a r i a n t  

of  the  p r o c e s s   a c c o r d i n g   to  the  i n v e n t i o n .  

The  e a r t h   d r i l l   to  be  used   in  the  p r o c e s s   a c c o r d i n g  

to  the  i n v e n t i o n   is  shown  in  F i g .   2.  It  is  made  up  o f  

25  v a r i o u s   p a r t s .   On  the  u n d e r   s i d e   is  the  s h u t - o f f   p o i n t   1 

of  the   c a s i n g   2  which   p r e v e n t s   w a t e r   or  e a r t h   f r o m  

p e n e t r a t i n g   i n t o   the  c a s i n g .   Th is   p o i n t   1  is  c o n n e c t e d  
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to  the  c a s i n g   by  means  of  a  s c r e w   c o n n e c t i o n   w i t h  

s h a r p l y   s l a n t i n g   heads   of  s c r e w .   Wound  a r o u n d   the  c a s i n g  
2  is  a  s c r e w   f i n   which  is  c o n n e c t e d   to  the  c a s i n g   by 

w e l d i n g .  

Above  the  c a s i n g   p a r t   wi th   the  s c r e w   f i n   3  is  t h e  

d i s p l a c e r ,   c o n s i s t i n g   of  a  b o t t o m   p a r t   4  and  a  top  p a r t  
5.  The  p a r t   4  has  a  c l o s e d   s c r e w   whose  e x t e r n a l   d i a m e t e r  

i n c r e a s e s   s p i r a l l y   from  the  e x t e r n a l   d i a m e t e r   of  t h e  

c a s i n g   1  at  the  l o w e s t   p o i n t   to  a  d i a m e t e r   e q u a l   to  t h e  
e x t e r n a l   d i a m e t e r   of  the  f i n   3  at  the  h i g h e s t   p o i n t .   The 
d i s p l a c e r   p a r t   5  a l s o   c o m p r i s e s   a  c l o s e d   s c r e w ,   but   t h e  
d i a m e t e r   now  r e d u c e s   s p i r a l l y   to  a  v a l u e   e q u a l   to  t h e  
e x t e r n a l   d i a m e t e r   of  the  c a s i n g   2.  A  c h a r a c t e r i s t i c   i s  

t h a t   the  s c r e w   d i r e c t i o n   of  s c r e w   f i n   3  is  the   same  a s  
t h a t   of  p a r t   4,  w h i l e   the  s c r e w   d i r e c t i o n   of  p a r t   5  i s  

o p p o s i t e   to  t h a t   of  p a r t   4.  It   is  a l s o   c h a r a c t e r i s t i c  
t h a t   the  d i s p l a c e r   p a r t s   4  and  5  n e v e r   have  a  d i a m e t e r  

which   is  g r e a t e r   than   t h a t   of  the  s c rew  f i n   3 .  

Above  the  d i s p l a c e r   p a r t   5  the  d r i l l   is  c o u p l e d   t o  
o t h e r   s e c t i o n s   of  the  c a s i n g   2.  The  c a s i n g   2  w i th   t h e  

s c r e w   d r i l l   at  i t s   b o t t o m   end  must  be  r o t a t e d ,   and  i t  

must  be  p o s s i b l e   to  move  it   v e r t i c a l l y   d o w n w a r d s   a n d  
o u p w a r d s .   M o r e o v e r ,   i t   must  be  p o s s i b l e   to  d i s p l a c e  

h o r i z o n t a l l y   the  d e r r i c k   on  which   the  c a s i n g   2  is  f i x e d ,  
in  o r d e r   to  be  a b l e   to  p r o d u c e   c o n c r e t e   p i l e s   at  a n y  
d e s i r e d   p o i n t .   For  t h i s ,   i t   is  n e c e s s a r y   to  have  an  

a p p a r a t u s   which  has  s u f f i c i e n t   s t a b i l i t y   and  can  s u p p l y  
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s u f f i c i e n t   e n e r g y .   This   a p p a r a t u s   is  i n d i c a t e d  

s c h e m a t i c a l l y   in  F i g .   1.  At  the  top  end  of  the  c a s i n g   2 ,  

at  the   p o i n t   which  w i l l   s t i l l   j u s t   p e n e t r a t e   i n t o   t h e  

g r o u n d   when  the  c o n c r e t e   p i l e   is  b e i n g   made,   the  c a s i n g  

5  is  p r o v i d e d   wi th   two  f i n   w i n d i n g s   6,  7  at  a  d i s t a n c e  

from  each  o t h e r .   These   f i n   w i n d i n g s   have  a  s c r e w  

d i r e c t i o n   which  is  o p p o s i t e   to  t h a t   of  the  s c r ew  f i n   3 .  

The  c a s i n g   2  can  be  r o t a t e d   by  the  d r i l l i n g   t a b l e  

8.  The  c a s i n g   2  is  c o n n e c t e d   by  means  of  a  u n i v e r s a l  

10  j o i n t   9  to  the  hose  10  of  a  c o n c r e t e   pump.  The  t a b l e   8 

is  f a s t e n e d   in  g u i d i n g   f a s h i o n   to  a  mast  11.  This   m a s t  

must  be  a b l e   to  a b s o r b   the  maximum  moment  of  the  t a b l e  

and  must  t hus   be  f i x e d   to  a  m a c h i n e   of  s u f f i c i e n t  

s t a b i l i t y .   S i n c e   t h i s   m a c h i n e   must  a l s o   be  a b l e   to  move 

15  over   the  t r e n c h ,   a  c a t e r p i l l a r   v e h i c l e   12  is  p r e f e r a b l y  

s e l e c t e d   fo r   i t .   The  d r i l l i n g   t a b l e   8  can  be  d r i v e n  

h y d r a u l i c a l l y   or  e l e c t r i c a l l y ,   in  which  case   moment  a n d  

s p e e d   are  p r e f e r a b l y   r e g u l a b l e .   A  d i e s e l   e n g i n e   13 

p l a c e d   on  the  v e h i c l e   12  can  s u p p l y   the  n e c e s s a r y  

20  h y d r a u l i c   p r e s s u r e   or  e l e c t r i c   c u r r e n t .   The  c a s i n g   2 

must  not  on ly   be  r o t a t e d ,   but   must  a l s o   f i r s t   be  m o v e d  

d o w n w a r d s   and  then   p u l l e d   u p w a r d s .   A p a r t   from  t h e  

t o r q u e ,   the   w e i g h t   of  the  c a s i n g   2,  3,  4  and  5  and  o f  

the  d r i l l i n g   t a b l e   8  a l o n e   is  ' s u f f i c i e n t   for   t h e  

25  movement   d o w n w a r d s   of  the  c a s i n g   2.  A  g r e a t   u p w a r d  

p u l l i n g   f o r c e   is  n e e d e d   in  o r d e r   to  be  a b l e   to  draw  up 
the  d r i l l   from  the  g r o u n d .   This   f o r c e   is  s u p p l i e d   in  t h e  
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p r e s e n t   ca se   by  a  winch  14  which  is  f a s t e n e d   by  means  o f  

a  t a c k l e   to  the  mast  and  draws  the  d r i l l i n g   t a b l e  

u p w a r d s .   A n o t h e r   p o s s i b i l i t y   is  the   use  of  a  h y d r a u l i c  

j a c k   which   can  e x e r t   f o r c e   on  the  c a s i n g   w i th   a  c l a m p .  

 ̂ It   is  g e n e r a l l y   n e c e s s a r y   to  s u p p o r t   the  v e h i c l e   12 

by  means  of  h y d r a u l i c   s u p p o r t s   1 6 .  

The  p r o c e s s   for   f i x i n g   a  c o n c r e t e   p i l e   in  t h e  

g r o u n d   is  i l l u s t r a t e d   in  F i g s .   4 - 7 .   It  is  a s s u m e d   t h a t  
the  p i l e s   are   made  in  g r o u n d   which   c o n s i s t s   of  two  

10  l a y e r s :   a  top  l a y e r   17  of  low  s t r e n g t h ,   and  a  g o o d  
b o t t o m   l a y e r   18.  The  p i l e s   are   f i x e d   as  f o l l o w s :  

By  moving  and  r o t a t i n g   the  v e h i c l e   12,  the  c e n t r e  
l i n e   of  the  c a s i n g   2  is  f i r s t   t a k e n   so  as  to  b e  

p e r p e n d i c u l a r   above   the   p l a c e   where   the  p i l e   has  to  go 
15  in  the   g r o u n d .   The  c a s i n g   2  is  c l o s e d   o f f   at  the  b o t t o m  

end  by  the  s h u t - o f f   p o i n t   1,  and  the  c a s i n g   2  is  l o w e r e d  
u n t i l   i t   r e s t s   on  the  g r o u n d .   For  the  f i r s t   p i l e ,   a 

q u a n t i t y   of  c o a r s e - g r a i n e d   e a r t h   ( s a n d   or  g r a v e l )   i s  

b r o u g h t   i n .  
20  The  d r i l l i n g   t a b l e   8  is  put   i n t o   o p e r a t i o n   a n d  

d r i v e s   the  c a s i n g   2  in  such  a  way  t h a t   the   s c r e w   f i n   3 

p u l l s   the  c a s i n g   2  d o w n w a r d s .   T h r o u g h   the  dead   w e i g h t   o f  

c a s i n g   2  wi th   f i n   3  and  the  t a b l e   8  and  t h r o u g h   t h e  

s c rew  f o r c e   of  the  s c r e w   f i n   3,  the   c a s i n g   2  p e n e t r a t e s  
25  i n t o   the  g r o u n d .   Whi le   the  c a s i n g   2  p e n e t r a t e s   i n t o   t h e  

g r o u n d ,   the  e a r t h   f i l l s   the  s p a c e   b e t w e e n   the  w i n d i n g s  
of  the  f i n   3.  The  e a r t h   wi th   a  vo lume   e q u a l   to  t h e  
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vo lume   of  the  p i p e   p a r t   which  has  p e n e t r a t e d   i n t o   t h e  

g r o u n d   is  d i s p l a c e d .   In  t h i s   way,  the  po re   vo lume  of  t h e  

g r o u n d   round   the  p e r i p h e r y   of  the   c a s i n g   2  is  r e d u c e d .  

If  the   p o i n t   s i n k s   l e s s   t han   the  p i t c h   of  the  f i n   3  p e r  
r e v o l u t i o n ,   t hen   the  c a s i n g   2  works  t h r o u g h   the  s c r e w  
f in   as  a  c o n v e y o r   s c r e w   and  t r a n s p o r t s   e a r t h   u p w a r d s .  

As  soon  as  the  p a r t   4  of  the  d i s p l a c e r   goes  i n t o  

the  g r o u n d .   A  g r e a t e r   volume  of  e a r t h   must  be  d i s p l a c e d :  
the  vo lume  of  a  c y l i n d e r   w i th   a  d i a m e t e r   e q u a l   to  t h e  

l a r g e s t   d i a m e t e r   of  the  d i s p l a c e r .   Th is   t h e r e f o r e  

r e q u i r e s   a  g r e a t e r   d r i l l i n g   moment  and  c a u s e s   a  s m a l l e r  

downward   d i s p l a c e m e n t   of  the  c a s i n g   per   r e v o l u t i o n   and  a 

g r e a t e r   e a r t h   t r a n s p o r t a t i o n   u p w a r d s ,   but  a l s o   an  
i n c r e a s e   in  the   p r e s s u r e   in  the  s u r r o u n d i n g   e a r t h   and  a 
p r o p o r t i o n a l   r e d u c t i o n   in  the  po re   v o l u m e .   As  a  r e s u l t  

of  the   c o m p r e s s i o n   of  the  e a r t h ,   t h e r e   is  an  open  s p a c e  
above   the  d i s p l a c e r   p a r t   5  round   the  c a s i n g .  

If  the   e a r t h   has  good  c o h e s i o n ,   l i t t l e   w a t e r  

p r e s s u r e   or  g r e a t   i m p e r m e a b i l i t y ,   t h a t   open  s p a c e   w i l l  

r e m a i n   open  fo r   a  l o n g e r   p e r i o d   of  t ime   and  o.ver  a  g r e a t  
h e i g h t .   In  e a r t h   wi th   low  c o h e s i o n ,   t h a t   s p a c e   w i l l   s o o n  
be  f i l l e d   wi th   i n f a l l i n g   e a r t h   p a r t i c l e s   and  w a t e r .   B u t  

in  t h i s   ca se   a l s o   the  g r o u n d   e x e r t s   p r a c t i c a l l y   no 
r e s i s t a n c e   on  the  r o t a t i n g   c a s i n g .   The  r e s i s t a n c e   m o m e n t  
t h u s   r e m a i n s   l i m i t e d   to  the  f i n   3  and  the  d i s p l a c e r   4 ,  
5.  So  long  as  the  d i s p l a c e r   p a r t   4  does   not  go  i n t o   v e r y  
c o m p a c t   g r o u n d ,   the  r e s i s t a n c e   t o r q u e   of  the  d r i l l   i s  
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r e l a t i v e l y   s m a l l .   When  the  f i r s t   s c r e w   b l a d e   6  on  t h e  

c a s i n g   2  r e a c h e s   the  s u r f a c e ,   the  o p p o s i n g   s c r e w   t a k e s  

the  e a r t h   l y i n g   on  the  s u r f a c e   down  wi th   i t .  

As  soon  as  the  p o i n t   of  the  d r i l l   has  p e n e t r a t e d  

deep  enough   i n t o   the  c o m p a c t   g r o u n d   to  e n s u r e   t h e  

b e a r i n g   f o r c e   of  the  c o n c r e t e   p i l e   to  be  p r o d u c e d ,  

f u r t h e r   s i n k i n g   of  the  d r i l l   is  p r e v e n t e d   by  h o l d i n g  

f a s t   the  w i n c h .   C o n c r e t e   m i x t u r e   is  now  pumped  i n t o   t h e  

c a s i n g   2  by  the  c o n c r e t e   pump  via   p i p e   10  and  u n i v e r s a l  

j o i n t   9.  The  c a s i n g   2  is  a l w a y s   r o t a t e d   in  the  s a m e  
d i r e c t i o n   h e r e .   As  soon  as  the  c o n c r e t e   p r e s s u r e   r i s e s ,  

one  knows  t h a t   the  c o n c r e t e   c a s i n g   is  f u l l ,   and  t h e  

d r i l l i n g   t a b l e   8  w i th   c a s i n g   2  are   drawn  up  by  the  w i n c h  

14  (or   p o s s i b l y   h y d r a u l i c   j a c k s ) .   Here  the  c a s i n g   2  i s  

a l w a y s   t u r n e d   in  the  same  d i r e c t i o n   and  c o n c r e t e   i s  

pumped  i n t o   the  c a s i n g   2.  The  d r i l l   p o i n t   1  r e m a i n s  

b e h i n d   in  the  g r o u n d ,   and  the  c o n c r e t e   m i x t u r e   u n d e r  

p r e s s u r e ,   v ia   the  c a s i n g   2,  f i l l s   the  s p a c e   which   i s  

p r o d u c e d   u n d e r   the  d r i l l   in  the  g r o u n d .   The  c o n c r e t e  

p r e s s u r e   h e l p s   the  d r i l l   h e r e   to  p r e s s   u p w a r d s   ( s e e   F i g .  
6 ) .   S i n c e   the  c a s i n g   2  c o n t i n u e s   to  t u r n   in  the  s a m e  

d i r e c t i o n   d u r i n g   i t s   upward   m o v e m e n t ,   the  e a r t h   r e m a i n s  

b e t w e e n   the  w i n d i n g s   of  the  f i n   3,  and  from  t h e  

b e g i n n i n g   of  the  upward   movement   of  the  c a s i n g   a 

c y l i n d e r   is  f o r m e d   in  the  g r o u n d .   Above  the  f i n   3,  t h e  

d i s p l a c e r   p a r t   5  w i th   o p p o s i t e   s c r e w   d i r e c t i o n   p r e s s e s  
back  l a t e r a l l y   the  e a r t h   which   has  f a l l e n   in  a g a i n s t   t h e  
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d i s p l a c e r .   The  on ly   e a r t h   which  is  b r o u g h t   up  out   of  t h e  

ho l e   is  thus   the   p a r t   which   is  l o d g e d   b e t w e e n   t h e  

w i n d i n g s   of  the   f i n   3.  In  p l a c e   of  t h i s   q u a n t i t y ,   t h e  

e a r t h   p r e v i o u s l y   dumped  on  the  s u r f a c e   is  c o n v e y e d   i n t o  

5  the  h o l e .   The  e a r t h   a r o u n d   and  u n d e r n e a t h   the  c o n c r e t e  

p i l e   is  not   r e l e a s e d   from  t e n s i o n   at  any  p o i n t .   W h i l e  

the  c a s i n g   2  is  d r i l l i n g   i n t o   the  g r o u n d ,   the  e a r t h   i s  

d i s p l a c e d   ove r   a  vo lume  e q u a l   to  the  c o n t e n t   of  t h e  

c a s i n g   2,  w h i l e   d u r i n g   d r i l l i n g   out  the  d i s p l a c e r   p a r t   5 

10  d i s p l a c e s   an  e a r t h   c y l i n d e r   wi th   a  d i a m e t e r   e q u a l   to  t h e  

l a r g e s t   d i a m e t e r   of  the  s c r ew  box  of  the  d i s p l a c e r .   The  

c o n c r e t e   p r e s s u r e   m a i n t a i n e d   by  the  pump  e n s u r e s   t h a t  
u n d e r n e a t h   the  c a s i n g   2  no  r e l e a s e   of  p r e s s u r e   on  t h e  

e a r t h   can  o c c u r .   Thus  when  the  c a s i n g   2  comes  out  of  t h e  

15  g r o u n d ,   a  c y l i n d e r   of  c o n c r e t e   is  f o rmed   in  t h e  

c o m p r e s s e d   e a r t h   ( s e e   F i g .   7 ) .  

The  m a n t l e s   19,  20  and  21  a re   shown  round   t h e  

c o n c r e t e   p i l e .   The  m a n t l e   19  c o r r e s p o n d s   to  the  q u a n t i t y  
of  e a r t h   which  was  t r a n s p o r t e d   by  the  sc rew  b l a d e s   6,  7 

20  i n t o   the  h o l e .   M a n t l e   21  is  f o r m e d   by  the  d i s p l a c e r   p a r t  
5.  The  m a n t l e   20  is  l e s s   wide  and  is  f o rmed   by 

d i s p l a c e m e n t   of  a  vo lume  of  e a r t h   c o r r e s p o n d i n g   to  t h e  
vo lume  of  the  c a s i n g   2.  The  m a t e r i a l   c a u g h t   b e t w e e n   t h e  

w i n d i n g s   of  the   f i n s   3  is  t a k e n   u p .  

25  S i n c e   the  c a s i n g   2  a l w a y s   r e m a i n s   r o t a t i n g   in  t h e  

same  d i r e c t i o n ,   i t   is  s i m p l e   to  c o u p l e   two  s e c t i o n s   o f  

the  c a s i n g   t o g e t h e r .   A  s c r e w   c o n n e c t i o n   w i t h o u t   lock   i s  
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a d e q u a t e .   The  s c r e w   c o n n e c t i o n   p r e f e r a b l y   has  a  g r e a t  

s l o p e ,   for   e x a m p l e   the  a n g l e   of  the  s c r e w   r e l a t i v e   t o  

the  h o r i z o n t a l   b e i n g   at  l e a s t   30  d e g r e e s .   This   m a k e s  

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

The  moment  which   has  to  be  s u b p l i e d   for   the  c a s i n g  

to  be  a b l e   to  p e n e t r a t e   d e e p l y   enough   i n t o   the  g r o u n d  

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

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

which   the  f i n   3  e x t e n d s ,   the  p i t c h   of  the  p a r t s   3,  4  a n d  

5,  and  the  d i a m e t e r   of  the  c a s i n g   2  p l a y   a  n o t  

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

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

t h e s e   v a l u e s ,   w i th   minimum  o u t p u t ,   is  an  i m p o r t a n t  

a d v a n t a g e   of  the   i n v e n t i o n .  

When  the  n e x t   p i l e   is  p l a c e d   in  the  g r o u n d ,   at  t h e  

s t a r t   of  d r i l l i n g   of  the  c a s i n g   2  i n t o   the  g r o u n d   t h e  

q u a n t i t y   of  e a r t h   which  was  s t i l l   b e t w e e n   the  w i n d i n g s  

of  the  f i n   3  from  the  f i r s t   p i l e   is  d i s p l a c e d   by  t h e  

f r e s h   e a r t h .   That   q u a n t i t y   t hen   r e m a i n s   l y i n g   on  t h e  

s u r f a c e   round   the  new  p i l e .  

It  can  be  seen   from  F i g s .   8 - 1 0   t h a t   s c r e w   b l a d e s  

22  to  26  can  be  p l a c e d   on  the  c a s i n g   2  ove r   a  much 

g r e a t e r   d i s t a n c e ,   which  means  t h a t   a  much  g r e a t e r  

q u a n t i t y   of  c o a r s e - g r a i n e d   e a r t h   can  be  t a k e n   down  w h i l e  

the  c a s i n g   2  is  b e i n g   d r i l l e d   i n t o   the  g r o u n d .   H e r e ,   by 

s e l e c t i n g   the  p i t c h   of  the  s c r e w s   22  to  26  g r e a t e r   t h a n  

the  p i t c h   of  the  d i s p l a c e r   p a r t   5  a l s o   when  the  c a s i n g   2 
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is  b e i n g   drawn  out  of  the  g r o u n d ,   e a r t h   can  s t i l l   b e  

t a k e n   down,   so  t h a t   the  c o m p a c t e d   e a r t h   m a n t l e   b e c o m e s  

even  w i d e r   and  the  c o m p r e s s i o n   t h e r e o f   is  even  g r e a t e r .  
Th is   c o a r s e - g r a i n e d   e a r t h   ( g r a v e l ,   c o a r s e   s a n d )   must  b e  

5  t a k e n   i n t o   a  heap  a r o u n d   the  p l a c e   where   the  c a s i n g   2  i s  

b e i n g   d r i l l e d   i n t o   the  g r o u n d .   In  t h e s e   F i g s .   8  to  10  i t  

is  a s s u m e d   t h a t   the  e a r t h   c o n s i s t s   of  f i v e   l a y e r s :   l a y e r  
27  is  a  b r o u g h t - i n   l a y e r   of  c o a r s e   s a n d ,   which   is  n e e d e d  

to  p e r m i t   c a r r y i n g   out  of  the  work  in  good  t r a n s p o r t  
10  c o n d i t i o n s ;   l a y e r   28  is  l o o s e   c l a y ,   l a y e r   29  is  s a n d  

wi th   good  r e s i s t a n c e ,   but  not  t h i c k   e n o u g h ,   l a y e r   30  i s  

a  low  c o n s o l i d a t e d   c l a y ,   and  l a y e r   31  is  sand  of  g o o d  
r e s i s t a n c e   and  s u f f i c i e n t l y   t h i c k   fo r   a n c h o r i n g   of  t h e  

c o n c r e t e   p i l e s   in  i t .   The  s c r ew  b l a d e s   2 2 - 2 6   c a r r y   t h e  

15  l a r g e   heap  of  c o a r s e - g r a i n e d   sand  which  was  b r o u g h t   i n  

a r o u n d   each  p i l e   down  to  the  b o t t o m ,   and  it   is  d i s p l a c e d  

by  the  d i s p l a c e r   p a r t   5  i n t o   the  s u r r o u n d i n g   g r o u n d   when  

the  r o t a t i n g   c a s i n g   2  is  drawn  out  of  the  g r o u n d .   The  

m a n t l e   19  of  c o m p r e s s e d   sand  can  widen   in  the  p r o c e s s  
20  and  r e a c h   up  to  the  f i r s t   good  sand   l a y e r   29.   The  

s u b s i d e n c e   in  the  o r i g i n a l   l o o s e   l a y e r   w i l l   be  g r e a t l y  

r e d u c e d ,   even  if  the   s u r f a c e   is  l a t e r   l o a d e d .   When  s u c h  

g r o u n d   i m p r o v e m e n t   a r o u n d   the  p i l e   is  b e i n g   made,   it  i s  

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

25  f o r c e   on  the  d r i l l   d u r i n g   the  t ime  t h a t   the  c a s i n g   i s  

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

g r a i n e d   sand   is  b e i n g   i n t r o d u c e d .   Th is   can  t a k e   p l a c e   by 
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maKing  trie  winch   14  d o u b l e - a c t i n g   and  d r a w i n g   t h e  

d r i l l i n g   t a b l e   d o w n w a r d s   d u r i n g   d r i l l i n g .   It  is  t h e n  
a l s o   b e t t e r   to  p r o v i d e   h y d r a u l i c   s u p p o r t s   at  the  r e a r  
s i d e   of  the   v e h i c l e   2 .  

The  m a n t l e s   a r o u n d   the  c o n c r e t e   p i l e   g i v e   t h e  
f o l l o w i n g   a d v a n t a g e s :   t hey   r e d u c e   the  c o n c r e t e   l o s s   i n  
s l a c k   l a y e r s ,   t hey   i n c r e a s e   the  r e s i s t a n c e   of  t h e  
d r i l l e d   h o l e   a g a i n s t   c o l l a p s i n g ,   and  t hey   a v o i d   t h e  
o c c u r r e n c e   of  n e g a t i v e   a d h e s i o n .  

V a r i o u s   m o d i f i c a t i o n s   and  v a r i a n t s   are   p o s s i b l e  
w i t h i n   the  s c o p e   of  the  i n v e n t i o n .   What  is  e s s e n t i a l   f o r  
the  i n v e n t i o n   is  t h a t   the   c a s i n g   is  d r i l l e d   by  an  o p e n  
sc rew  f i n   ove r   a  c e r t a i n   l e n g t h   i n t o   the  g r o u n d   b e f o r e  
the  g r o u n d   is  c o m p a c t e d   by  a  d i s p l a c e r .   It  is  a l s o  
i m p o r t a n t   for   the  c a s i n g   to  be  r o t a t e d   in  the  o r i g i n a l  
sc rew  d i r e c t i o n   w h i l e   it   is  b e i n g   drawn  u p .  
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CLAIMS 

1.  P r o c e s s   for   p l a c i n g   a  c o n c r e t e   p i l e   in  t h e  

g r o u n d ,   in  which   a  c a s i n g   wi th   d r i v e n   r o t a t i n g   s c r e w  
f i t t e d   on  the  b o t t o m   end  t h e r e o f   is  s c r e w e d   i n t o   t h e  

g r o u n d   and  a f t e r   the  d e s i r e d   d e p t h   has  been  r e a c h e d   i s  

5  r a i s e d ,   and  in  which  c o n c r e t e   m i x t u r e   is  fed  i n t o   t h e  

c a s i n g   d u r i n g   t h i s   upward   m o v e m e n t ,   s a i d   m i x t u r e   b e i n g  
c o n v e y e d   i n t o   the  ho l e   fo rmed   t h r o u g h   a  p a s s a g e   at  t h e  
b o t t o m   end  of  the  c a s i n g   which  is  c l o s e d   d u r i n g   t h e  

s c r e w i n g   in ,   c h a r a c t e r i z e d   in  t h a t   the  s c r e w i n g   of  t h e  

10  c a s i n g   i n t o   the  g r o u n d   t a k e s   p l a c e   by  a  s c r ew  f i n   w i t h  

o p e n i n g s   b e t w e e n   the  w i n d i n g s ,   and  in  t h a t   the  g r o u n d  
d i r e c t l y   above   the  s c r ew  is  c o m p a c t e d   by  a  d i s p l a c e r  
wi th   a  c l o s e d   s p i r a l   p a r t   h a v i n g   the  same  s c r e w  
d i r e c t i o n   as  the  f i n   and  a  s p i r a l   p a r t   above   it  wi th   t h e  

15  o p p o s i t e   s c r ew  d i r e c t i o n ,   w h i l e   the  c a s i n g   is  r o t a t e d   i n  
the  o r i g i n a l   s c r e w   d i r e c t i o n   d u r i n g   the  p u l l i n g   up 
t h e r e o f   . 

2.  P r o c e s s   a c c o r d i n g   to  Claim  1,  c h a r a c t e r i z e d   i n  

t h a t   a  q u a n t i t y   of  c o a r s e - g r a i n e d   m a t e r i a l ,   such  as  s a n d  

20  a n d / o r   g r a v e l   s u p p l i e d   on  the  s u r f a c e   is  p l a c e d   in  t h e  

ho l e   by  a  s c r e w   which  is  f i t t e d   on  the  top  p a r t   of  t h e  

c a s i n g   and  has  a  s c r ew  d i r e c t i o n   which  is  o p p o s i t e   t o  

t h a t   of  the  s c r e w   at  the  b o t t o m   end  of  the  c a s i n g .  
3.  T u b u l a r   s c r ew  d r i l l   in  p a r t i c u l a r   i n t e n d e d   f o r  

25  use  in  the  p r o c e s s   a c c o r d i n g   to  Claim  1,  c h a r a c   t e r   i  z e d  
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i  n  t h a t   a  s c r e w   f i n   e x t e n d s   b e t w e e n   one  end  of  the  d r i l l  

and  a  d i s p l a c e r   which   c o n s i s t s   s u c c e s s i v e l y   of  a  c l o s e d  

s p i r a l   p a r t   h a v i n g   the  same  s c r ew  d i r e c t i o n   as  the  f i n  

and  a  c l o s e d   s p i r a l   p a r t   h a v i n g   the  o p p o s i t e   s c r e w  
d i r e c t i o n .  

4.  Screw  d r i l l   a c c o r d i n g   to  C la im  3,  c h a r a c t e r !   z e d  
in  t h a t   a  s h u t - o f f   p o i n t   is  d i s p o s e d   on  the  s a i d   end  i n  

such  d e t a c h a b l e   f a s h i o n   t h a t   it  r e m a i n s   b e h i n d   in  t h e  

g r o u n d   when  the  d r i l l   is  drawn  u p .  
5.  C a s i n g   p r o v i d e d   wi th   a  s c r e w   d r i l l   a c c o r d i n g   t o  

Cla im  3  or  4,  c h a r a c t e r i z e d   in  t h a t   one  or  more  s c r e w  
f i n   w i n d i n g s   are   p r o v i d e d   at  a  d i s t a n c e   from  - t h e  

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

s c r e w   d i r e c t i o n   of  the  f i n   on  the  s c r e w   d r i l l .  

6.  C a s i n g   a c c o r d i n g   to  Cla im  5,  c h a r a c t e r i z e d   i n  

t h a t   it  c o n s i s t s   of  a  number   of  c a s i n g   s e c t i o n s   w h i c h  

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

w h i l e   the  a n g l e   of  i n c l i n a t i o n   of  the   sc rew  r e l a t i v e   t o  

the  h o r i z o n t a l   is  at  l e a s t   30  d e g r e e s .  
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