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©  A  soil  investigation  device. 
A  device  for  performing  soil  inspection  by  means  of  a 

tube  to  be  driven  into  the  soil,  comprising  driving  means 
which  grip  around  the  tube  substantially  coaxially  said 
driving  means  comprising  either  a  cylinder  with  a  hollow 
piston  rod  or  pairs  of  opposed  driving  wheels.  Auxiliary 
means  are  provided  for  facilitating  soil  inspection  operations 
with  such  a  device,  such  as  an  improved  pressing  and  pulling 
head,  and  means  for  signal  transfer  from  a  measuring  cone 
towards  measuring  instruments  at  the  soil  surface. 



For  e x e c u t i n g   s o i l   i n v e s t i g a t i o n ,   a  tube  is  d r i v e n   s u b -  

s t a n t i a l l y   v e r t i c a l l y   i n t o   the  s o i l ,   which  t u b e ,   at  or  nea r   i t s  

lower   e x t r e m i t y ,   is   c o n s t r u c t e d   e i t h e r   as  a  s o u n d i n g   t u b e ,   in  w h i c h  

case  i t   is   p r o v i d e d   wi th   means  fo r   d e t e r m i n i n g   the  r e s i s t a n c e  

a g a i n s t   d i s p l a c e m e n t ,   e . g .   in  the  form  of  a  s o - c a l l e d   s o u n d i n g   c o n e  

a n d / o r   s o u n d i n g   s l e e v e ,   or  as  a  s a m p l i n g   t o o l   by  means  of  which   a  

sample  of  the  s o i l   can  be  t a k e n   in  o r d e r   to  be  i n v e s t i g a t e d   in  a  

l a b o r a t o r y .  

In  o r d e r   to  p r e s s   such  a  tube   i n t o   the  s o i l ,   use  i s   made 

of  a  d e v i c e ,   which   is  g e n e r a l l y   a r r a n g e d   in  a  v e h i c l e ,   c o m p r i s i n g  

a  yoke  which  is   to  be  b r o u g h t   i n t o   engagemen t   wi th   the  upper   e x -  

t r e m i t y   of  the   t u b e ,   which  yoke  is  c o u p l e d   wi th   the  p i s t o n s   of  t h e  

two  p r e s s u r e   medium  c y l i n d e r s   which  are  a r r a n g e d   at  bo th   s i d e s   o f  

the  t u b e .   As  soon  as  the  tube   has  been  p r e s s e d   downwards  by  means  o f  

s a i d   yoke  over   the  p i s t o n   s t r o k e ,   the  yoke  is   moved  upwards   a g a i n ,  

and  a n o t h e r   tube   i s   c o n n e c t e d   to  the  f o r m e r   tube  by  means  of  a  

s c r e w - t h r e a d   c o n n e c t i o n ,   and  t hen   the  tube   i s   p r e s s e d   f u r t h e r   d o w n -  

w a r d s .   The  f o r c e   r e q u i r e d   t h e r e f o r   can  be  d e r i v e d   from  the  p r e s s u r e  

of  the  p r e s s u r e   medium  ( g e n e r a l l y   o i l ) .   In  the  case  of  a  s o u n d i n g  

tube  t h i s   f o r c e   is  g e n e r a l l y   d e t e r m i n e d   by  means  of  a  t r a n s d u c e r  

p r o v i d e d   b e t w e e n   the  s o u n d i n g   tube  and  the  yoke,   and,  on  the  o t h e r  

hand,   f o r ce   s e n s o r s   are  o f t e n   a r r a n g e d   in  the  lower   end  p a r t ,   w h i c h  

are  a d a p t e d   to  p r o d u c e   an  e l e c t r i c a l   s i g n a l   which  is   a  measu re   f o r  

the  r e s i s t a n c e   met  w i t h ,   and  which   can  be  p r o c e s s e d   f u r t h e r   at  t h e  

s u r f a c e .  

As  soon  as  the  tube  has  r e a c h e d   the  d e s i r e d   or  maximum 

p o s s i b l e   d e p t h ,   a  p u l l i n g   head  is  mounted   on  the  yoke,   which  i s  

a d a p t e d   to  engage  the  tube  in  such  a  manner   t h a t ,   by  means  of  s a i d  

yoke,   a  p u l l i n g   f o r ce   can  be  e x e r t e d   on  the  t u b e .   Such  a  p u l l i n g  

head  can,  for   i n s t a n c e ,   c o m p r i s e   a  c o n i c a l   i n n e r   wa l l   and  a  p l u r a -  

l i t y   of  b a l l s   a r r a n g e d   in  s e v e r a l   l a y e r s   w i t h i n   a  cage,   the  d i -  

ame te r   of  s a i d   b a l l s   in  the  d i f f e r e n t   l a y e r s   be ing   such  t h a t ,   i f  

a  tube   is  i n s e r t e d   t h r o u g h   s a i d   cage  wi th   b a l l s ,   the  c o n i c a l   w a l l  

s u r f a c e   u n i f o r m l y   p r e s s e s   s a i d   b a l l s   a g a i n s t   the  tube  s u r f a c e ,  

so  t h a t   the  p u l l i n g   f o r c e   w i l l   be  t r a n s f e r r e d   onto  the  t u b e .  

An  o b j e c t i o n   of  such  d e v i c e s   i s   t h a t   they  are  r a t h e r  



b u l k y   and  h e a v y ,   and  mus t ,   t h e r e f o r e ,   be  a r r a n g e d   in  or  on  a  v e h i c l e .  

For  m e a s u r e m e n t s   in  d i f f i c u l t l y   a c c e s s i b l e   l o c a t i o n s ,   in  p a r t i c u l a r  

in  e x i s t i n g   b u i l d i n g s ,   e . g .   fo r   d e t e r m i n i n g   the  b e a r i n g   c a p a c i t y   o f  

the   f o u n d a t i o n   in  view  of  r e c o n s t r u c t i o n   works ,   or  in  d i f f i c u l t l y  

a c c e s s i b l e   f i e l d s ,   t h e s e   known  d e v i c e s   are   not   s u i t a b l e .  

I t   is   an  o b j e c t   of  the  i n v e n t i o n   to  p r o v i d e   a  dev ice   f o r  

the  l a t t e r   p u r p o s e s   which  does  not   show  t h e s e   o b j e c t i o n s   and  i s ,   i n  

p a r t i c u l a r   but   not  e x c l u s i v e l y ,   s u i t a b l e   fo r   b e i n g   c o n s t r u c t e d   in  a  

t r a n s p o r t a b l e   and,  i f   r e q u i r e d ,   p o r t a b l e   m a n n e r .  

To  t h a t   end,  the  d e v i c e   a c c o r d i n g   to  the   i n v e n t i o n   i s  

c h a r a c t e r i s e d   in  t h a t   the  d r i v i n g   means  fo r   the  tube   g r ip   a r o u n d  

s a i d   tube   s u b s t a n t i a l l y   c o a x i a l l y .  

In  a  f i r s t   embod imen t ,   s a i d   d r i v i n g   means  compr i se   a  

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

are   made  h o l l o w ,   and  t h i s   in  such  a  manner   t h a t   the  tube   can  be  l e d  

t h r o u g h   the  i n t e r i o r  t h e r e o f ,   s a i d   p i s t o n   rod  b e i n g   c o n n e c t e d   to  a  

head  by  means  of  which  the  p r e s s i n g   and  p u l l i n g   f o r c e s   .can  be  t r a n s -  

f e r r e d   on  the  t u b e .   This   u n i t a r y   c o n s t r u c t i o n   w i t h o u t   a  yoke  p r o v i d e s  

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

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

d i m e n s i o n s ,   and,  m o r e o v e r ,   a  p r e s s u r e   a c t i n g   on  the  tube  in  a n  

a c c u r a t e l y   a x i a l   d i r e c t i o n   is   e n s u r e d .  

In  a  second   embodiment   of  the  i n v e n t i o n ,   the  d r i v i n g  

means  c o m p r i s e   at  l e a s t   one  u n i t   c o n s i s t i n g   of  a  p a i r   of  m u t u a l l y  

o p p o s i t e l y   a r r a n g e d   d r i v i n g   whee l s   w i t h   a  concave   rim  p r o f i l e  

a d a p t e d   to  the  shape  of  the  tube   to  be  d r i v e n ,   at  l e a s t   one  of  s a i d  

w h e e l s   of  such  a  u n i t   b e i n g   c o n n e c t e d   to  a  d r i v i n g   mo to r ,   in  p a r -  

t i c u l a r   a  h y d r a u l i c   mo to r ,   a n d , i n   p a r t i c u l a r ,   s e v e r a l   u n i t s   can  b e  

s u p e r p o s e d - a l o n g   the  t u b e ,   means  b e i n g   p r o v i d e d   in  each  u n i t   f o r  

d r i v i n g   the  whee l s   t o w a r d s   one  a n o t h e r   so  as  to  i n c r e a s e   t h e  

c l a m p i n g   f o r c e .  

With  such  a  d e v i c e   the  tube  can  be  d r i v e n   c o n t i n u o u s l y  

i t s e l f ,   hnt   i t   is   a l so   p o s s i b l e   to  d r i v e   t h e r e b y   an  a u x i l i a r y   t u b e  

which   is   p r o v i d e d   wi th   means  a d a p t e d   to  be  b r o u g h t   i n t o   e n g a g e m e n t  

w i th   the  tube  to  be  d r i v e n   i n t o   the  s o i l ,   and  c o r r e s p o n d i n g   to  t h e  

means  used  in  the  f i r s t   e m b o d i m e n t .  

I f   the  d r i v i n g   means  o p e r a t e   in  a  d i s c o n t i n u o u s   m a n n e r  

and  are  to  be  r e s e t   when  p r o v i d i n g   or  t a k i n g   away  an  e x t e n s i o n   t u b e  

s e c t i o n ,   p r e f e r a b l y   a  s p e c i a l   c o u p l i n g   e l e m e n t   i s   used  which  i s  



a r r a n g e d   in  a  h o r i z o n t a l   s l i d i n g   guide   c o n n e c t e d   t o  t h e   d r i v i n g  

means,   so  as  to  a l l ow   t h i s   e l e m e n t   to  be  s l i d   away  l a t e r a l l y   f o r  

c l e a r i n g   the  p a s s a g e   for   a  t u b e ,   and  t h i s   e l emen t   can  be  c o n -  

s t r u c t e d   as  a  p r e s s i n g   or  p u l l i n g   head  r e s p e c t i v e l y ,   s a i d   g u i d e  

b e i n g   a d a p t e d   to  a l l ow   the  r e p l a c e m e n t   of  a  p r e s s i n g   head  by  a  

p u l l i n g   head  and  v i ce   v e r s a .  

For  a p p l i c a t i o n   in  the  case  of  a  s o u n d i n g   tube   wi th   a n  

i n n e r   rod  which   is   c o n n e c t e d   to  a  m e a s u r i n g   e l e m e n t ,   the  p r e s s u r e  

head  can  be  p r o v i d e d   wi th   a  r o t a t a b l e   f i t t i n g   w i th   two  b o r e s   of  a  

d i f f e r e n t   d i a m e t e r ,   the  n a r r o w e r   one  f o r m i n g   an  a b u t m e n t   s h o u l d e r  

for   the  uppe r   e x t r e m i t y   of  the  upper   tube   s e c t i o n   but  a l l o w i n g   t h e  

i n n e r   rod  to  pass   so  as  to  b r i n g   s a i d   i n n e r   rod  i n t o   e n g a g e m e n t  

w i t h   a  s u p e r p o s e d   f o r c e   m e t e r ,   w h e r e a s   the  w ide r   bore  a l so   p a s s e s  

the  s o u n d i n g   tube   so  t h a t   the  l a t t e r   i t s e l f   w i l l ,   t h e n ,   engage  s a i d  

f o r c e   m e t e r .   In  the  l a t t e r   c a s e ,   for   i n s t a n c e ,   the  l a t e r a l   f r i c t i o n  

in  the  s o i l   a l ong   the  s o u n d i n g   tube   can  be  m e a s u r e d .  

For  r e t r a c t i n g   the  t u b e ,   p r e f e r a b l y   a  s p e c i a l   p u l l i n g   h e a d  

is  used   c o m p r i s i n g   a  s l e e v e   s u r r o u n d i n g   the  tube   in  which  a  p l u r a l i -  

ty  of  s l i g h t l y   u p w a r d l y   i n c l i n e d   s t r i p s   of  m e t a l   or  the  l i k e   a r e  

a r r a n g e d   h a v i n g , . a t   t h e i r   f r e e   e x t r e m i t y ,   a  concave   r o u n d i n g   a d a p t e d  

to  the  tube   p e r i p h e r y .   By  means  of  such  a  head  the  f r i c t i o n   f o r c e  

r e q u i r e d   fo r   the  p u l l i n g   f o r c e   can  be  d i s t r i b u t e d   more  e v e n l y   o v e r  

the  tube   s u r f a c e ,   so  t h a t   the  l a t t e r   w i l l   not  be  damaged,   t h i s   i n  

c o n t r a s t   to  the  a b o v e - m e n t i o n e d   p u l l i n g   heads   w i th   b a l l s   which ,   i n  

a  r a t h e r   s m a l l   number ,   are  b e i n g   b r o u g h t   i n t o   engagemen t   w i th   t h e  

tube   w a l l .  

When  u s i n g   a  s o u n d i n g   tube  w i th   an  i n n e r   rod ,   the   e x -  

t e n s i o n   tube   s e c t i o n s   are  p r e f e r a b l y   p r o v i d e d   w i th   i n n e r  r o d s  

which   are  s e c u r e d   a g a i n s t   f a l l i n g   ou t ,   t h i s   in  c o n t r a s t   to  t h e  

known  c o n s t r u c t i o n s .  

I f   e l e c t r i c a l   f o r c e   t r a n s d u c e r s   or  t h e . l i k e   are  p r o v i d e d  

in  the  l ower   p o r t i o n   of  the  s o u n d i n g   t u b e ,   a  p r e s s i n g   or  p u l l i n g  

head  r e s p .   is  to  be  used  which  is   p r o v i d e d   wi th   r e c e s s e s   for   p a s s i n g  

a  m e a s u r i n g   co rd .   F u r t h e r m o r e   i t   can  be  a d v i s a b l e   to  a r r a n g e   t h e  

c u r r e n t   s o u r c e   f o r . t h e   m e a s u r i n g   c i r c u i t   in  the  lower   p a r t ,   and  t h e n ,  

in  p a r t i c u l a r ,   the  i n n e r   rods   of  the  s o u n d i n g   t u b e s   s e c t i o n s   can  b e  

used  as  a  c o n d u c t o r   for  s i g n a l   c i r c u i t s ,   s a i d   i n n e r   rods   be ing   p r o -  

v i d e d   wi th   c o u p l i n g   means  a d a p t e d   to  i n t e r c o n n e c t   a d j a c e n t   r o d s  

e l e c t r i c a l l y ;   the  c o n t a c t   r e s i s t a n c e   b e t w e e n   the  v a r i o u s   i n n e r   r o d  



s e c t i o n s   w i l l ,   t h e n ,   have  no  i n f l u e n c e   on  the  s i g n a l   a v a i l a b l e   a t  

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

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

I n s t e a d   of  e l e c t r i c a l   s i g n a l   t r a n s f e r ,   a l s o   m o d u l a t e d  

r a d i a t i o n   can  be  used ,   and  t h e n ,   in  the  lower   p o r t i o n   of  t h e  

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

in  the   uppe r   end  p o r t i o n   of  t h i s   tube   a  p h o t o - d i o d e   or  the  l i k e   w i l l  

be  a r r a n g e d .   The  i n n e r   tube   d i a m e t e r   i s ,   p r e f e r a b l y ,   chosen   as  l a r g e  

as  is   c o m p a t i b l e   w i th   the  s t r e n g t h   of  the  tube   so  as  to  keep  f r e e  

a  d i r e c t   r a d i a t i o n   p a t h   even  in  the  case  of  b e n d i n g   of  the  t u b e .  

I t   i s   a l s o   p o s s i b l e   to  p o l i s h   the  i n n e r   wa l l   so  as  to  a l l o w ,   i f  

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

s h o u l d   be  t a k e n   to  a v o i d   d i s t u r b i n g   s i g n a l   b r o a d e n i n g   by  t r a n s i t  

t ime  d i f f e r e n c e s ,   e . g .   by  a  s u i t a b l e   c h o i s e   of  the  m o d u l a t i o n   s h a p e  

or  by  s c r e e n i n g   o f f   u n d e s i r e d   r a d i a t i o n   d i r e c t i o n s   nea r   the  p h o t o -  

d i o d e .  

I t   can  s o m e t i m e s   be  f a v o u r a b l e   to  i n c l u d e   in  the  l o w e r  

p o r t i o n   of  the   s o u n d i n g   tube   a  memory  in  which  the  m e a s u r e m e n t  

r e s u l t s   can  be  s t o r e d ,   which  can  be  r e a d   out  l a t e r   a f t e r   r e t r a c t i o n  

of  the  s o u n d i n g   t u b e s ,   and  a  t i m i n g   s i g n a l   s h o u l d ,   then,,  be  r e c o r d e d ,  

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

r e c o r d e d   at  the  s u r f a c e .   As  a  memory,  b e s i d e s   a  u s u a l   e l e c t r o n i c  

memory,  a l s o   a  s m a l l   t ape   r e c o r d e r   w i t h   m i c r o - c a s s e t t e s   can  be  u s e d .  

Such  a  tube  can  a l s o   be  c o n s t r u c t e d   as  a  s o i l   s a m p l e  

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

h o s e , u s e d   fo r   r e d u c i n g   the  f r i c t i o n   b e t w e e n   the  s o i l   sample   and  t h e  

tube   w a l l ,   in  a  chamber  s u r r o u n d i n g   the  sample  space   of  the   t u b e ,  

s a i d   chamber   b e i n g   s i t u a t e d   b e t w e e n   the  c u t t i n g   mouth  at  the  l o w e r  

e x t r e m i t y   of  the  tube  and  the  e x i t   s l o t   be tween   s a i d   chamber  a n d  

the  sample   s p a c e ,   so  t h a t   the  hose  p r o v i d e d   in  t h i s   chamber  can  b e  

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

p a r t i c l e s   i n t o   s a i d   chamber  b e i n g   hampered ,   and  damaging  the  h o s e  

in  the  s l o t   b e i n g   a v o i d e d   t h e n ,   so  t h a t   the  use  of  a  s u p p o r t i n g  

l i q u i d , a s   is   r e q u i r e d   in   the  c u r r e n t   s o i l   sample  c u t t e r s   in  w h i c h  

the  hose  i s   d e f l e c t e d   by  1800  in  the  s l o t , w i l l   be  s u p e r f l u o u s .  
Such  a  d e v i c e   for   d r i v i n g   a  tube   i n t o   the   s o i l   s h o u l d   b e  

d i r e c t e d   v e r t i c a l l y   as  w e l l   as  p o s s i b l e .   To  t h a t   end,  as  u s u a l ,  

h y d r a u l i c a l l y   a c t u a t e d   j a c k s   can  be  used  by  means  of  which  t h e  

c a r r i e r   of  the   d e v i c e ,   in  p a r t i c u l a r   a  v e h i c l e ,   can  be  s u p p o r t e d .  



A c c o r d i n g   to  the  i n v e n t i o n ,   p r e f e r a b l y   an  i n c l i n a t i o n   s e n s o r   i s  

used   t h e n ,   c o n s i s t i n g   of  a  h o u s i n g   f i l l e d   wi th   o i l   in  which  a n  

e l e c t r i c a l l y   c o n d u c t i v e   body  is   r e s i l i e n t l y   s u p p o r t e d ,   which  b o d y  

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

as  soon  as  the  h o u s i n g   is   not  d i r e c t e d   exact ly   v e r t i c a l l y ,   w h i c h  

body  and  c o n t a c t s   are  i n c l u d e d   in  a  c o n t r o l   c i r c u i t   for   the  p r e s s u r e  

medium  s u p p l y .   I n c l i n a t i o n   m e t e r s   to  be  p r o v i d e d   in  s o u n d i n g   t u b e s  

a d a p t e d   to  measure   the  i n c l i n a t i o n   of  the  t u b e , s o   as  to  c o r r e l a t e  

the  i n c l i n a t i o n   wi th   the  dep th   m e a s u r e m e n t , a r e   known  per   se .   F o r  

d i r e c t i n g   a  dev i ce   of  the  p r e s e n t   k i n d ,   however ,   i n c l i n a t i o n   m e t e r s  

have  not  yet   been  u sed .   The  s e n s o r   a c c o r d i n g   to  the  i n v e n t i o n   a l l o w s  

to  d i r e c t   the  dev ice   in  a  f a s t   and  p r e c i s e   m a n n e r .  

The  i n v e n t i o n   w i l l   be  e l u c i d a t e d   in  more  d e t a i l   below  by  

r e f e r e n c e   to  a  d r awing ,   showing  i n :  

F ig .   1  a  l a t e r a l   v iew,   p a r t l y   in  s e c t i o n ,   of  a  f i r s t   em- 

b o d i m e n t   of  the  i n v e n t i o n ;  

F i g s .   2A and B  a  l a t e r a l   view,  p a r t l y   in  s e c t i o n ,   of  a  

s p e c i a l   p u l l i n g   head  fo r   such  a  d e v i c e ,   and  a  top  view  of  an  e l e m e n t  

of  t h i s   p u l l i n g   head  r e s p . ;  

F i g .   3  a   s e c t i o n   of  a  s p e c i a l   p r e s s i n g   head  wi th   a  

m e a s u r i n g   body  for  such  a  d e v i c e ;  

F ig .   4  a  d i a g r a m m a t i c   top  view  of  an  o t h e r   embodiment   o f  

a  d e v i c e   a c c o r d i n g   to  the  i n v e n t i o n ;  

F i g s .   5A,  B  and  C  h i g h l y   s i m p l i f i e d   r e p r e s e n t a t i o n s   o f  

d i f f e r e n t   means  for   t r a n s m i t t i n g   s i g n a l s   in  such  a  d e v i c e ;  

F i g .   6  a  s i m p l i f i e d   r e p r e s e n t a t i o n ,   p a r t l y   in  s e c t i o n ,   o f  

a  c u t t i n g   tube  to  be  used  in  such   a  d e v i c e ;   a n d  

F i g .  7   a  d i a g r a m m a t i c   c r o s s - s e c t i o n   of  a  s imp le   i n c l i n a -  

t i o n   s e n s o r   for   such  a  d e v i c e .  

In  F ig .   1  a  f i r s t   embodiment   of  the  dev i ce   a c c o r d i n g   t o  

the  i n v e n t i o n   is  d i a g r a m m a t i c a l l y   shown,  which  d e v i c e   is   i n t e n d e d  

for   p r e s s i n g   a  tube  1  i n t o   the  s o i l   and,  r e s p e c t i v e l y , p u l l i n g   i t  

t h e r e f r o m   a g a i n ,   which  tube  i s ,   in  p a r t i c u l a r ,   a  s o u n d i n g   t u b e .  

This  dev ice   c o m p r i s e s   an  a n n u l a r   c y l i n d e r   space   2  d e f i n e d  

be tween   an  o u t e r   wal l   3  and  a  c o a x i a l   i n n e r   wa l l   4,  the  i n n e r   w a l l  
4  d e f i n i n g   a  space  5  in  which  the  tube  1  f i t s   wi th   some  p l a y .  

In  the  c y l i n d e r   space   2  an  a n n u l a r   p i s t o n   6  s e a l i n g l y  
c o n t r a c t i n g   the  w a l l s   3  and  4   by  means  of  s e a l i n g   r i n g s  ?   is  s l i -  
d a b l e .   This  p i s t o n   6  is  c o n n e c t e d   to  a  t u b u l a r   p i s t o n   rod  8  g u i d e d  



by  means  of  s e a l s   9  in  a  cap  10  c l o s i n g   the  space  2.  At  the   u p p e r  

end  of  the   p i s t o n   rod  8  a  f l a n g e   11  is   mounted  on  which  a  h o r i z o n t a l  

s l i d i n g   gu ide   12  is  p r o v i d e d   in  which  a  rim  13  of  a  p r e s s i n g   h e a d  

14  to  be  d e s c r i b e d   be low  is   h o r i z o n t a l l y   s l i d a b l e ,   so  t h a t ,   when 

s l i d i n g   away  t h i s   head ,   the  i n n e r   space   5  of  the   i n n e r   w a l l   4  b e -  

comes  a c c e s s i b l e   from  above  so  as  to  i n s e r t   a  tube  1  i n t o   i t ,   w h i c h  

tube   can  be  an  e x t e n s i o n   tube   which   can  be  s c r e w e d   on  a n o t h e r   t u b e  

s e c t i o n   1  a l r e a d y   p r e s s e d   d o w n w a r d s .  

The  p i s t o n   6  i s   shown  in   i t s   l o w e s t   p o s i t i o n ,   and  can  b e  

moved  upwards   by  s u p p l y i n g   a  p r e s s u r e   medium,  e . g .   o i l ,   the   s t r o k e  

l e n g t h   c o r r e s p o n d i n g   to  the  l e n g t h   of  the  tube  s e c t i o n s   from  w h i c h  

the  tube   1  i s   to  be  a s s e m b l e d .   A f t e r   hav ing   s l i d   away  the  head  14 

in  the  h i g h e s t   p o s i t i o n ,   a n o t h e r   tube   s e c t i o n   can  be  i n t r o d u c e d   i n t o  

the  space   5  and  s c r e w e d   on  the  p r e c e d i n g   tube  s e c t i o n ,   a f t e r   w h i c h  

the  head  14  can  be  s l i d   back  so  t h a t   i t   can  be  b r o u g h t   i n t o   e n g a g e -  

ment  w i t h   the  uppe r   e x t r e m i t y   of  the  t u b e .   T h e r e a f t e r   the   p r e s s u r e  

medium  w i l l   be  s u p p l i e d   to  the  uppe r   s ide   of  the  p i s t o n   6  so  as  t o  

p r e s s   the   tube   1  f u r t h e r   i n t o   the  s o i l .  

The  c y l i n d e r   w a l l   3  i s   mounted   in  a  foo t   15  which   i s   i m -  

m o b i l i s e d   in  r e s p e c t   of  the  s o i l   in  a  manner  not  shown.  This   f o o t  

i s ,   fo r   i n s t a n c e ,   mounted   on  a  s u f f i c i e n t l y   heavy  v e h i c l e ,   but  c a n  

a l s o   be  f i x e d   by  means  of  g round   a n c h o r s   or  the  l i k e .   The  l a t t e r  

w i l l   be  the  case   i f   the  d e v i c e   i s   c o n s t r u c t e d   as  a  p o r t a b l e   o n e  

which  i s   a d a p t e d   for   b e i n g   used   in  i n a c c e s s i b l e   p l a c e s   ( e . g .   in  a  

b a s e m e n t   or  the   l i k e ) .  

Such  a  d e v i c e   r e q u i r e s   l i t t l e   s p a c e ,   s i n c e   on ly   o n e  

c y l i n d e r   w i t h o u t   a  b r i d g e   p i e c e   is   u sed .   Only  the  gu ide   12  i s  

l a t e r a l l y   p r o t r u d i n g ,   but   can  be  r e l a t i v e l y   s h o r t .   The  p r e s s u r e  

medium  s o u r c e   can  be  mounted   s e p a r a t e l y   from  the  d e v i c e ,   and  can  b e  

c o u p l e d   t h e r e t o   by  means  of  p r e s s u r e   h o s e s .  

In  o r d e r   to  r e t r a c t   a  tube  1  p r e s s e d   i n t o   the  s o i l ,   t h e  

rim  16  of  a  p u l l i n g   head  17  a c c o r d i n g   to  F ig .   2  can  be  s l i d   i n t o  

the  gu ide   12.  I n s t e a d   of  the  u s u a l   p u l l i n g   heads  w i th   b a l l s   b e a r i n g  

on  a  w e d g e - s h a p e d   s u r f a c e   and  a d a p t e d   to  c o n t a c t   the  o u t e r   s ide   o f  

the  tube   1,  which   may  l o c a l l y   i n d e n t   the  t u b e s ,   use  has  now  b e e n  

made  of  a  p l u r a l i t y   of  l i p s   13  made  of  hard   s t e e l   or  the  l i k e   w h i c h  

are  f i x e d   at  a  s l i g h t   upward  i n c l i n a t i o n   in  the  w a l l   of  the  head  1 7 ,  

and  are   p r o v i d e d ,   at  t h e i r   f r e e   e x t r e m i t y ,   with  a  r e c e s s   w i th   a  

r o u n d e d   b o u n d a r y   edge  h a v i n g   a  c u r v a t u r e   which  c o r r e s p o n d s   to  t h a t  



of  the  e x t e r n a l   s u r f a c e   of  a  tube  1.  The  number  of  l i p s   18  d e p e n d s  

on  the  w i d t h   t h e r e o f ,   the  dep th   of  the  r e c e s s ,   and  the  r e q u i r e d  

f o r c e .  

As  soon  as  a  tube  1  a r r i v e s   i n t o   the  space   b e t w e e n   t h e  

l i p s   18  from  be low,   the  r ims  of  the  r e c e s s e s   19  come  i n t o   c o n t a c t  

w i t h   the  tube   w a l l .   When  r e t r a c t i n g   the   head  16,  the   tube   1  i s  

g r i p p e d   f i r m l y   be tween   the  l i p s   18.  S i n c e   the  c l a m p i n g   f o r c e   h a s ,  

now,  been  d i s t r i b u t e d   over  a  much  l a r g e r   s u r f a c e   p o r t i o n   of  t h e  

tube   wa l l   t han   in  the  case  of  c l a m p i n g   b a l l s ,   the  tube  wa l l   w i l l  

not  be  damaged.   On  p r e s s i n g   downwards  the  head  17,  the  l i p s   18  w i l l  

be  r e l e a s e d   a u t o m a t i c a l l y ,   and  the  head  can  be  removed  from  t h e  

t u b e .  

In  F i g .   3  a  c r o s s - s e c t i o n   of  a  s p e c i a l   embodiment   of  t h e  

p r e s s u r e   head  14  is   shown,  which  s e r v e s ,   at  the  same  t ime ,   as  a  

f o r c e   m e t e r .   In  t h i s   case  the  tube   1  c o m p r i s e s   an  i n n e r   rod  20  w h i c h  

is   g u i d e d   s l i d a b l y   in  the  tube  1,  and  i s ,   at  the  lower   end,  c o n -  

n e c t e d   to  a  m e a s u r i n g   cone  or  the  l i k e   for   d e t e r m i n i n g   the  s o i l  

r e s i s t a n c e .   Each  e x t e n s i o n   tube  s e c t i o n   i s   p r o v i d e d   wi th   such  a  r o d  

20,  and  the  end  f a c e s   of  a d j a c e n t   r ods   20  can  c o n t a c t   each  o t h e r .  

In  o r d e r   to  avo id   t h a t   the  rods   20  f a l l  o u t   of  the  c o r r e s p o n d i n g  

tube   s e c t i o n s ,   each  rod  is   p r o v i d e d   w i t h   one  or  more  r i n g s   21  w h i c h  

can  abut   a g a i n s t   a  c o r r e s p o n d i n g   s h o u l d e r   22  in  the  tube  s e c t i o n   1 

in  q u e s t i o n   so  as  to  p r e v e n t   f a l l i n g   o u t .  

In  the  head  14  a  p i s t o n   23  i s   s i t u a t e d ,   a g a i n s t   which  t h e  

rod  20  of  the  u p p e r m o s t   tube   s e c t i o n   w i l l   b ea r   when  the  head  i s  

p r e s s e d   on  the  tube   s e c t i o n .   The  space   24  above  the  p i s t o n   23  com- 

m u n i c a t e s ,   by  means  of  a  f i t t i n g   25,  w i t h   a  p r e s s u r e   me te r   or  f o r c e  

t r a n s d u c e r , n o t   s h o w n , f o r   m e a s u r i n g   the  f o r c e   a c t i n g   on  the  rod  2 0 .  

The  end  face   of  the  tube  1  b e a r s   on  a  s h o u l d e r   26  which  i s  

in  a  f i x e d   p o s i t i o n   in  r e s p e c t   of  the  h e a d .   This   s h o u l d e r   forms  a  

p a r t   of  a  r o t a t a b l e   i n s e r t   27,  and  is   d e f i n e d   by  a  t h r o u g h   bore  28 

in  s a i d   i n s e r t   t h r o u g h   which  the  rod  20  e x t e n d s   upwards .   T r a n s -  

v e r s e l y   to  the  bore  28  a  second  w ide r   bore   29  is  formed  in  the  i n -  

s e r t .   I f   the  i n s e r t   27  is   t u r n e d   900  by  means  of  a  h a n d l e   30,  t h e  

wide r   bore   29  is   p o s i t i o n e d   in  a l i g n m e n t   w i th   the  tube  1.  This  b o r e  
i s   wider   than   the  tube  1  so  t h a t ,   t h e n ,   the  end  face   of  the  tube  1 
w i l l   bea r   a g a i n s t   the  p i s t o n   23.  This  p o s i t i o n   w i l l   be  used  i f ,   f o r  

i n s t a n c e ,   the  a d h e s i o n   fo rce   e x e r t e d   on  the  tube  1  by  the  s o i l   is   t o  
be  m e a s u r e d .  



F i g .   4  shows  an  o t h e r   embodiment   of  the  d e v i c e   of  the  i n -  

v e n t i o n   fo r   p r e s s i n g   a  tube   i n t o   the  s o i l .   This   d e v i c e   c o m p r i s e s  

at  l e a s t   one  u n i t   31,  b u t ,   i f   r e q u i r e d ,   a  p l u r a l i t y   t h e r e o f   can  b e  

s u p e r p o s e d .   Each  u n i t   c o m p r i s e s   a  p a i r   of  w h e e l s   32  and  33  wi th   a n  

o u t e r   rim  of  s u b s t a n t i a l l y   s e m i c i r c u l a r   c r o s s - s e c t i o n ,   which  w h e e l s  

t h u s   d e f i n e   a  s u b s t a n t i a l l y   c i r c u l a r   c a v i t y   34  in  which  a  tube   t o  

be  d r i v e n   w i l l   f i t .   The  wheel   r ims  can  be  r o u g h e n e d   or  can  be  p r o -  
v i d e d   wi th   a  f r i c t i o n   c o v e r i n g   in  o r d e r   to  i n c r e a s e   the  g r i p   on  s u c h  

a  t u b e .   The  wheel   33  is   c o n t a i n e d   in  a  yoke  35  c o u p l e d   to  a  p r e s s u r e  

medium  c y l i n d e r   36  by  means  of  which  t h i s   yoke  can  be  p r e s s e d  

a g a i n s t   the  o t h e r   wheel   32  so  as  to  improve  the  g r i p   on  the  i n t e r -  

p o s e d   tube  s t i l l   m o r e .  

The  s h a f t   37  of  the  wheel   32  is   c o u p l e d   to  a  h y d r a u l i c  

motor   38  a d a p t e d   to  d r i v e   the  wheel  38.  I f   a  l a r g e r   d r i v i n g   f o r c e  

is   d e s i r e d ,   a l s o   the  s h a f t   39  of  the  wheel   33  can  be  c o u p l e d   to  a  

motor   40.  The  d r i v i n g   f o r c e   can  be  i n c r e a s e d   s t i l l   f u r t h e r   by  i n -  

c r e a s i n g   the  number  of  u n i t s   3 1 .  

Such  a  u n i t   can,   for   i n s t a n c e ,   be  used   to  d r i v e  a   tube  1 

d i r e c t l y   so  as  to  o b t a i n   a  s u b s t a n t i a l l y   c o n t i n u o u s   d r i v e .   C o u p l i n g  

e x t e n s i o n   tube   s e c t i o n s   can  t ake   p l a c e   d u r i n g   d r i v i n g .   I t   i s ,   how-  

e v e r ,   a l so   p o s s i b l e   to  use  such  a  u n i t   fo r   d r i v i n g   a  tube  c o r r e s -  

p o n d i n g   to  the  p i s t o n   rod  6  of  F ig .   1,  a d a p t e d   to  c o n n e c t   t h e r e t o  

a  p r e s s i n g   head  14  a n d / o r   a  p u l l i n g   head  1 7 .  

I n s t e a d   of  a  p r e s s u r e   head  14  w i t h   a  f o r c e   meter   a c c o r -  

ding  to  F ig .   3,  o t h e r   f o r c e   m e a s u r i n g   a p p a r a t u s e s   can  be  used ,   i n  

p a r t i c u l a r   m e a s u r i n g   cones   or  the  l i k e   w i t h   e l e c t r i c a l   f o r c e   t r a n s -  

d u c e r s .   In  t h a t   case  a  s i m p l e   p r e s s i n g   head  w i t h o u t   m e a s u r i n g   b o d i e s  

can  be  used ,   b u t ,   t h e n ,   s a i d   head  s h o u l d   be  p r o v i d e d   wi th   a  r e c e s s  

for   p a s s i n g   the  m e a s u r i n g   co rd .   For  the  m e a s u r i n g   cord  is   to  b e  

s t r i n g e d   t h r o u g h   a l l   the   tube  s e c t i o n s   to  be  used  s i n c e   the  use  o f  

e x t e n s i o n   co rds   w i t h   c o n t a c t   p l u g s   and  s o c k e t s   would  l e a d   to  t o o  

h igh   c o n t a c t   r e s i s t a n c e s .   Of  cou r se   p r e s s i n g   heads   c o n s t r u c t e d   in  a  
d i f f e r e n t   manner  can  be  used  i n s t e a d   w h i c h ,  i f   d e s i r e d ,   can  be  c o n -  
s t r u c t e d   as  a  p u l l i n g   head  t oo .   Such  m e a s u r i n g   co rds   a re ,   b y  t h e i r  
n a t u r e ,   t r o u b l e s o m e .   The  i n v e n t i o n   p r o v i d e s   a  number  of  p o s s i b i l i -  
t i e s   a l l o w i n g   to  work  w i t h o u t   such  m e a s u r i n g   c o r d s .  

As  shown  in  F i g .   5A,  a  c e n t r a l   rod  20  can  be  used  i n s t e a d  
of  a  m e a s u r i n g   co rd ,   which  rod  needs   not  to  be  s l i d a b l e ,   and  can  be  
p r o v i d e d ,   at  an  e x t r e m i t y ,   wi th   a  f i t t i n g   41  in  which  the  e x t r e m i t y  



of  the  rod  20'  of  an  a d j o i n i n g   tube  s e c t i o n   w i l l   f i t   more  or  l e s s  

t i g h t l y   so  a s - t o   o b t a i n   an  e l e c t r i c a l   c o n n e c t i o n ,   and  the  t u b e  

s e c t i o n s   1  t h e m s e l v e s   s e r v e   as  a  r e t u r n   c o n d u c t o r .   I t   can,  t h e n ,  

be  a d v i s a b l e   to  a r r a n g e   the  c u r r e n t   s o u r c e   22  for   the  m e a s u r i n g  

c i r c u i t   nea r   the  t r a n s d u c e r   43  in  the  lower   p a r t   of  the  tube  1,  s o  

as  to  ensu re   a  s u f f i c i e n t   v o l t a g e   near   the  t r a n s d u c e r   43  i n d e p e n d e n t  

of  the  c o n t a c t   r e s i s t a n c e   in  the  c o u p l i n g s   be tween   the  rods   2 0 ' .  

The  t r a n s d u c e r   43  can  be  p r o v i d e d   wi th   a  c i r c u i t   which  is   a d a p t e d  

to  t r a n s f o r m   the  m e a s u r e m e n t   r e s u l t s   i n t o   s u i t a b l e   m e a s u r e m e n t  

s i g n a l s ,   e . g .   in  d i g i t a l   f o r m .  

I n s t e a d   t h e r e o f   i t   is  a l so   p o s s i b l e   to  use ,   for   the  s i g n a l  

t r a n s f e r ,   m o d u l a t e d   r a d i a t i o n ,   and  t h e n ,   as  shown  in  F ig .   5B,  t h e  

t r a n s d u c e r   43  can  be  c o n n e c t e d   to  a  r a d i a t i o n   s o u r c e   44,  e . g .   a  

l a s e r   d i o d e ,   which  can  send  d i r e c t e d   r a d i a t i o n   t h r o u g h   the  i n t e r i o r  

of  the  t ube ,   and  at  the  upper   e x t r e m i t y   of  the  tube  1  a  r a d i a t i o n  

r e c e i v e r ,   e . g .   a  p h o t o - d i o d e ,   w i l l   be  a r r a n g e d .   The  tube  1  i s ,  

p r e f e r a b l y ,   made  as  wide  as  i s   c o m p a t i b l e   w i th   the  s t r e n g t h   of  t h e  

t u b e ,   so  as  to  m a i n t a i n   an  un impeded   p a s s a g e   fo r   the  r a d i a t i o n   e v e n  

in  the  case  of  b e n d i n g   of  the  t u b e .   I t   i s   a l so   p o s s i b l e   to  p o l i s h  

the   i n n e r   wa l l   of  the  tube   1  in  such  a  manner   t h a t   the  r a d i a t i o n  

w i l l   be  t r a n s f e r r e d   by  s u c c e s s i v e   r e f l e c t i o n s ,   and,  t h e n ,   c a r e  

s h o u l d   be  t a k e n   t h a t   only   r a d i a t i o n   w i th   a  g iven   p a t h   l e n g t h   c a n  

r e a c h   the  r e c e i v e r ,   and  r a d i a t i o n   wi th   a  d i f f e r e n t   p a t h   l e n g t h   i s  

s c r e e n e d   t h e r e   so  as  to  a v o i d   u n s h a r p n e s s   in  the  s i g n a l   t r a n s m i s s i o n  

c a u s e d   by  p a t h   l e n g t h   d i f f e r e n c e s .  

F ig .   5C  shows  s t i l l   a n o t h e r   s o l u t i o n   in  which  the  t r a n s -  

duce r   43  is  c o u p l e d   to  a  memory  45  i n  w h i c h   the  m e a s u r e m e n t   r e s u l t s  

can  be  s t o r e d .   A f t e r   the  tube   is  r e t r a c t e d   a g a i n ,   the  m e a s u r e m e n t  

r e s u l t s   can  be  r ead   out  from  s a i d   memory.  Timing  s i g n a l s   s h o u l d   b e  

r e c o r d e d   then   at  the  same  t ime  so  as  to  a l l ow  to  r e l a t e   the  m e a s u r e -  

ments   to  t h e - i n s e r t i o n   dep th   which  is  c o n t i n u o u s l y   r e c o r d e d   a b o v e  

g round ,   t h i s   a l so   wi th   the  a s s o c i a t e d   t i m i n g   s i g n a l s .   Such  a  memory 

can,   for   i n s t a n c e ,   be  formed  by  a  sma l l   tape   r e c o r d e r   w i th   m i c r o -  

c a s s e t t e s .  

Such  a  tube  1  can  a l so   be  c o n s t r u c t e d   as  a  sample  c u t t e r  

fo r   t a k i n g   s o i l   s a m p l e s .   I t   is  u s u a l   to  c o u n t e r a c t   d i s t u r b a t i o n  

of  the  s o i l   samples   by  wa l l   f r i c t i o n   by  e n c l o s i n g   the  sample  by  a  

h o s e .   This  hose  is  p r o v i d e d ,   in  the  known  s a m p l e r s ,   in  an  a n n u l a r  

chamber  s u r r o u n d i n g   the  tube   c a v i t y   i n t o   which  the  sample  is  i n s e r t e d ,  



and  t hen   the  hose  can  e n t e r   the  c e n t r a l   bore   at  the  l ower   end  o f  

t h i s   chamber   t h r o u g h   an  a n n u l a r   s l o t ,   and  the  hose  is   c l o s e d   t h e r e  

so  t h a t   a  p e n e t r a t i n g   sample  p u l l s   the  hose  a l o n g .   Bend ing   the  h o s e  

a r o u n d   the  edge  of  t h i s   s l o t ,   howeve r ,   can  l e a d   to  damage,   and  a l s o  

s o i l   p a r t i c l e s   can  p e n e t r a t e   i n t o   t h i s   chamber .   T h e r e f o r e   s o m e t i m e s  

a  s o - c a l l e d   s u p p o r t i n g   l i q u i d   w i l l   be  used   which  is   s u p p l i e d   to  t h e  

hose  chamber   and  f a c i l i t a t e s   p u l l i n g   the  hose  t h r o u g h   the  s l o t   a n d ,  

m o r e o v e r ,   k e e p s   s o i l   p a r t i c l e s   out  of  t h i s   chamber .   F u r t h e r m o r e   t h i s  

l i q u i d   a c t s   as  a  l u b r i c a n t   for   the  h o s e .  

A c c o r d i n g   to  the  i n v e n t i o n   such  a  c u t t i n g   tube   can  b e  

made  in  a  s i m p l e   manner  as  shown  in  F i g .   6,  in  which  the  h o s e  

chamber   46  i s   s i t u a t e d   b e t w e e n   the  c u t t i n g   mouth  4?  at  the  e x t r e m i t y  

of  the  tube   1  and  an  e x i t   s l o t   48  fo r   the  hose  49,  so  t h a t   the  h o s e  

can  be  p u l l e d   s u b s t a n t i a l l y   l i n e a r l y   from  the  chamber  46.  D a m a g i n g  

the  hose  in  t he   s l o t   48  is   p r e v e n t e d   t h e n ,   and,  m o r e o v e r ,   p e n e t r a -  

t i o n   of  s o i l   p a r t i c l e s   i s   p r e v e n t e d .   A  s u p p o r t i n g   l i q u i d   can,  t h e n ,  

be  o m i t t e d ,   wh ich   c o n s i d e r a b l y   s i m p l i f i e s   the  c o n s t r u c t i o n   of  t h e  

o v e r - a l l   d e v i c e .  

In  o r d e r   to  d r i v e   the  tube   1  c o r r e c t l y   v e r t i c a l l y   i n t o  

the   s o i l ,   the   d e v i c e   s h o u l d   be  d i r e c t e d   v e r t i c a l l y   as  w e l l   a s  

p o s s i b l e .   In  the   case  of  a  d e v i c e   mounted   on  a  v e h i c l e ,   g e n e r a l l y  

jack   c y l i n d e r s   w i l l   be  used  h a v i n g   p i s t o n   rods   p r o v i d e d   w i t h   f o o t  

p l a t e s   which  can  be  d r i v e n   o u t w a r d s   by  a  p r e s s u r e   medium  such  a s  

o i l   for   r e l i e v i n g   the  s p r i n g s   of  the   v e h i c l e ,   and,, by  a  s e p a r a t e  

p r e s s u r e   medium  s u p p l y   t o w a r d s   the  d i f f e r e n t   c y l i n d e r s , t h e   f l o o r   o f  

the  v e h i c l e   can  be  h o r i z o n t a l l y   a d j u s t e d .  

The  i n v e n t i o n   p r o v i d e s   means  fo r   c o n s i d e r a b l y   a c c e l e r a t i n g  

t h e s e   o p e r a t i o n s   and  making  them  i n d e p e n d e n t   of  human  i n t e r v e n t i o n  

and,  t h u s ,   of  e r r o r s .   To  t h a t   end  a  s p e c i a l   s e n s o r   shown  in  F i g .  7  

is   p r e f e r a b l y   u s e d .   This   s e n s o r   c o m p r i s e s   a  s u b s t a n t i a l l y   c y l i n d r i -  

c a l   h o u s i n g   50  f i l l e d   w i th   o i l ,   in  which   a  f l o a t   51  of  i n s u l a t i n g  

m a t e r i a l   i s   p r o v i d e d  w h i c h ,   by  means  of  a  s p r i n g   52,  i s   kep t   in  t h e  

c e n t r e   when  the  h o u s i n g   50  is   d i r e c t e d   v e r t i c a l l y .   In  the   i n n e r   w a l l  

of  the   h o u s i n g   e l e c t r i c a l   c o n t a c t s   53  are  p r o v i d e d   a d a p t e d   to  c o n -  

t a c t   the   f l o a t   51  as  soon  as  the  h o u s i n g   50  has  been  removed  s o m e -  

what  from  the  v e r t i c a l   o r i e n t a t i o n .   The  s p r i n g   52  i s ,   w i t h   t h e s e  

e l e c t r i c a l   c o n t a c t s ,   i n c l u d e d   in  a  c o n t r o l   c i r c u i t   by  means  o f  

which ,   in  c o r r e s p o n d e n c e   w i th   the  o r i e n t a t i o n   of  the  f l o a t ,   t h e  

p r e s s u r e   medium  s u p p l y   t o w a r d s   the  d i f f e r e n t   j a c k s   can  be  r e g u l a t e d .  



A  f a s t ,   a u t o m a t i c   and  a c c u r a t e   o r i e n t a t i o n   of  the  d e v i c e   can  be  

o b t a i n e d   t h e r e b y .  

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

f o r   d r i v i n g   a  d r a i n a g e   t ape   i n t o   the  g round   by  means  of  a  p r o t e c t i n g  

tube   which   is  f i n a l l y   r e t r a c t e d   a g a i n ,   l e a v i n g   a  a  w e d g e - s h a p e d   d r i v i n g  

end  p i e c e   to  which  the  tape   is  a t t a c h e d   in  the  s o i l .  

The  embodimen t s   a l l o w i n g   a  c o n t i n u o u s   d r i v i n g   f o r c e   to  be  

e x e r t e d   are   p a r t i c u l a r l y   s u i t a b l e   f o r   s o u n d i n g   p u r p o s e s ,   as  an  i n t e r -  

r u p t e d   movement  of  a  s o u n d i n g   tube  may  i n f l u e n c e   the  m e a s u r e m e n t   r e -  

s u l t s .  

In  the  embodiment   of  F ig .   4  the  d r i v i n g   mo to r s   38  and  40 

can,   of  c o u r s e   a l s o   be  e l e c t r i c   m o t o r s ,  

Many  o t h e r   m o d i f i c a t i o n s   are  p o s s i b l e   w i t h i n   the  scope  o f  

the  i n v e n t i o n   as  d e f i n e d   in  the  appended   c a l i m s .  



1.  A  d e v i c e   for   p e r f o r m i n g   s o i l   i n s p e c t i o n   such   as  s o u n d i n g  

or  s a m p l i n g ,   c o m p r i s i n g   means  fo r   f i x e d l y   s u p p o r t i n g   the   d e v i c e  

in  r e s p e c t   of  the   g r o u n d ,   and  means  for   d r i v i n g   a  t ube   s u b s t a n t i a l l y  

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

c h a r a c t e r i s e d   in  t h a t   the   d r i v i n g   means  fo r   the  t u b e   (1)  g r i p   a r o u n d  

t h i s   t ube   s u b s t a n t i a l l y   c o a x i a l l y .  

2.  The  d e v i c e   of  c l a im  1,  c o m p r i s i n g  a   c y l i n d e r   p r o v i d e d   w i t h  

a  d r i v i n g   p i s t o n   h a v i n g   a  p i s t o n   rod  a d a p t e d   to  engage   t h e  u p p e r   e n d  

of  the   t u b e ,   c h a r a c t e r i s e d   in   t h a t   the  p i s t o n   (6)  and  the   a s s o c i a t e d  

p i s t o n   rod   (8)  are  made  h o l l o w   in  such  a  manner   t h a t   the   tube   ( 1 )  

can  be  l e d   t h r o u g h   the  bore   t h e r e o f ,   the  p i s t o n   rod   (8)  b e i n g   c o n -  

n e c t e d   to  a  head  (14,   17)  by  means  of  which   a  p r e s s i n g   or  p u l l i n g  

f o r c e   r e s p .   can  be  e x e r t e d   on  the  tube   ( 1 ) .  

3.  The  d e v i c e   of  c l a im  1,  c h a r a c t e r i s e d   in   t h a t   the  d r i v i n g  

means  f o r   the   t ube   (1)  c o m p r i s e   at  l e a s t   one  u n i t   ( 3 1 ) ,   c o n s i s t i n g  

of  a  p a i r   of  o p p o s e d   d r i v i n g   w h e e l s   (32,  33)  w i t h   a  concave   r i m  

p r o f i l e   a d a p t e d   to  the  shape  of  the  tube   (1)  to  be  d r i v e n ,   at  l e a s t  

one  of  the   w h e e l s   (32,  33)  of  such   a  u n i t   (31)  b e i n g   c o n n e c t e d   t o  

a  d r i v i n g   mo to r   (38,   4 0 ) .  

u n i t s   (31)   a re   a d a p t e d   to  be  s u p e r p o s e d   a l o n g   t h i s   tube   ( 1 ) .  

4.  The  d e v i c e   of  a n y  o n e   of  c l a i m s   1 . . 3 ,  

c h a r a c t e r i s e d   in  t h a t   the  tube   to  be  d r i v e n   i s   an  a u x i l i a r y  

t ube   p r o v i d e d   w i t h   means  (14,  17)  to  be  b r o u g h t   i n t o   e n g a g e m e n t  

w i t h   the   t ube   (1)  to  be  d r i v e n   i n t o   the  s o i l .  

5.  The  d e v i c e   of  c la im  2  or  4,  c h a r a c t e r i s e d   by  a  c o u p l i n g  

e l e m e n t   wh ich   is   a r r a n g e d   in  a  h o r i z o n t a l   s l i d i n g   g u i d e  ( 1 2 )   so  a s  

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

c l e a r i n g   the  p a s s a g e   for   a  tube  (1 ) ,   which   e l e m e n t   can  be  c o n s t r u c t e d  

as  a  p r e s s i n g   or  p u l l i n g   head  ( 1 4 ,  1 7 ) ,   the   gu ide   (12)  b e i n g  

a d a p t e d   f o r   s u b s t i t u t i n g   a  p u l l i n g   head  (17)  for   a . p r e s s i n g   h e a d  

(14)  and  v i c e   v e r s a .  
6.  The  d e v i c e   of  a n y  o n e   of  c l a i m s   1 . . 5 ,   a d a p t e d   for   d r i v i n g  

a  s o u n d i n g   tube   i n t o   the  s o i l ,   s a i d   tube   h a v i n g   an  i n n e r   rod  c o n -  
n e c t e d   to  a  m e a s u r i n g   e l e m e n t ,   c h a r a c t e r i s e d   in  t h a t   the  p r e s s i n g  

head  (14)   i s   p r o v i d e d   w i th   a  r o t a t a b l e   f i t t i n g   w i t h   two  b o r e s   o f  
a  d i f f e r e n t   d i a m e t e r ,   the   s m a l l e r   one  (28)  f o r m i n g   an  a b u t m e n t  
s h o u l d e r   fo r   the  uppe r   end  of  the  t u b e _ ( 1 )   but   l e t t i n g   t h r o u g h   t h e  



i n n e r   rod  (20)  so  as  to  a l l o w   the  l a t t e r   to  c o n t a c t   an  o v e r l y i n g  

f o r c e   m e t e r   ( 2 3 . . 2 5 )   p r o v i d e d   in  the  p r e s s i n g   head  ( 1 4 ) ,   and  t h e  

l a r g e r   one  (29)  l e t t i n g   t h r o u g h   a l s o   the  tube  (1)  so  t h a t   the  l a t t e r  

i t s e l f   i s   a l l o w e d   to  c o n t a c t   s a i d   f o r c e   me te r   ( 2 3 . . 2 5 ) .  

7.  The  d e v i c e   of  a n y  o n e   of  c l a i m s   1 . . 6 ,  a d a p t e d   f o r ' u s i n g  

s o u n d i n g   t u b e s   w i th   a  c e n t r a l   rod ,   c h a r a c t e r i s e d   in  t h a t  t h e   c e n t r a l  

r o d s ( 2 0 )   of  e x t e n s i o n   tube   s e c t i o n s   are  s e c u r e d   a g a i n s t   f a l l i n g  

aut  ( 2 1 ) .  

8 .   The  d e v i c e   of  a n y  o n e   of  c l a i m s   1 . . 7 ,   a d a p t e d   t o  a   s o u n d i n g  

tube   w i t h   e l e c t r i c   m e a s u r i n g   e l e m e n t s ,   c h a r a c t e r i s e d   in  t h a t   t h e  

c u r r e n t   s o u r c e   (42)  for   the  m e a s u r i n g   e l e m e n t s   (43)  is   a r r a n g e d   n e a r  

the  l o w e r   end  of  the  tube   ( 1 ) .  

9.   The  d e v i c e   of  c l a im  8,  in  which  the  v a r i o u s   tube   s e c t i o n s  

are   p r o v i d e d   w i t h   a  c e n t r a l   rod ,   c h a r a c t e r i s e d   in  t h a t   the  c e n t r a l  

r o d s ( 2 0 )   are  p r o v i d e d   w i t h   c o u p l i n g   means  (41)  a d a p t e d   for   r e a l i s i n g  

an  e l e c t r i c a l   c o n n e c t i o n   b e t w e e n   the  c e n t r a l   rods   of  a d j o i n i n g   t u b e  

s e c t i o n s   ( 1 ) .  
10.  The  d e v i c e   of  c l a im  8,  c h a r a c t e r i s e d   in  t h a t ,   n e a r   t h e  

t r a n s d u c e r s   (43)  in  the  lower   p o r t i o n   of  the  s o u n d i n g   tube   ( 1 ) ,   a  

r a d i a t i o n   s o u r c e   ( 44 ) ,   in  p a r t i c u l a r   a  l a s e r   d i o d e ,   i s   p r o v i d e d ,   a n d  

at  the   upper   end  of  the  tube   (1)  an  e l emen t   s e n s i t i v e   for   t h e  

e m i t t e d   r a d i a t i o n ,   in  p a r t i c u l a r   a  p h o t o - d i o d e ,   is   a r r a n g e d .  

11.  The  d e v i c e   of  c l a im  8 ,  c h a r a c t e r i s e d   in  t h a t ,   n ea r   t h e  

t r a n s d u c e r   (43)  in  the  l ower   p o r t i o n   of  the  t u b e ,   a  memory  e l e m e n t  

(45)  is   m o u n t e d ,   means  b e i n g   p r o v i d e d   for   r e g i s t e r i n g   a  t i m i n g  

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

r e c o r d e d   above  g r o u n d .  

12.  The  dev i ce   of  a n y  o n e   o f  c l a i m s   1 . . 6 ,   in  which   the  t u b e  

is  c o n s t r u c t e d   as  a  sample  c u t t i n g   t u b e ,   which ,   nea r   i t s   l ower   e n d ,  
is  p r o v i d e d   w i th   a  chamber  s u r r o u n d i n g   the  sample  c a v i t y   a n d  

a c c o m m o d a t i n g   a  hose ,   which  chamber  c o m m u n i c a t e s   w i t h   the  s a m p l e  

c a v i t y   by  means  of  an  e x i t   s l o t ,   c h a r a c t e r i s e d   in  t h a t   the  s a m p l e  

c a v i t y   (46)  is   s i t u a t e d   be tween   the  lower   end  of  the  tube   (1)  a n d  

t h e '  e x i t   s l o t   ( 4 8 ) .  
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