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©  Transmission  system  for  soil  examination. 

  Transmission  system,  which  electrically  connects  a 
measuring  head  (4),  being  driven  into  the  soil  to  signal 
measuring  and  recording  means,  which  measuring  head  (4) 
transforms  soil  nature  data  such  as  of  different  soil  layers, 
into  electrical  signals.  The  transmission  system  consists  of 
mainly  aligned  pipes  (2)  placed  one  on  top  of  the  other  and 
extending  between  the  measuring  head  (4)  and  the  signal 
processing  means  (10),  and  an  electrical  conductor  system 
running  through  said  aligned  pipes  (2),  consisting  of  electric- 
ally  conducting  pins  (6),  one  pin  in  each  pipe.  The  pins  (6)  are 
electrically  insulated  from  the  electrically  conducting  pipe 
(2).  Each  pin  (6)  comprises  at  its  ends  electrical  contact 
means  (17,18)  for  the  pins  (6)  in  the  adjacent  pipes  (2)  and  is 
of  such  length  that  upon  placing  the  pipes  (2)  one  on  top  of 
the  other  all  pins  (6)  in  all  pipes  (2)  electrically  contact  one 
another,  so  that  an  uninterrupted  electrical  conductor  is 
obtained. 





The  i n v e n t i o n   r e l a t e s   to  a  so i l   examinat ion   t r a n s m i s s i o n  

system  for  e l e c t r i c a l l y   connec t ing   a  measuring  head,  being  dr iven  i n t o  

the  s o i l   to  s igna l   p r o c e s s i n g   means,  such  as  measuring  and  r e c o r d i n g  

means,  said  measuring  head  t r a n s f o r m i n g   so i l   na ture   data  in to   e l e c -  

t r i c a l   s i g n a l s ,   said  t r a n s m i s s i o n   system  c o n s i s t i n g   of  mainly  a l i g n e d  

pipes  placed  one  on  top  of  the  o ther   and  extending  between  t h e  

measuring  head  and  the  s igna l   p r o c e s s i n g   means,  as  well  as  an  e l e c -  

t r i c a l   conductor   system  running  through  said  a l igned  p i p e s .  

La te ly ,   b u i l d i n g   a c t i v i t i e s   i n c r e a s i n g l y   are  t ak ing   p l a c e  

in  a r e a s ,   which  t e c h n i c a l l y   seen,  are  less   s u i t a b l e   for  such  b u i l d i n g  

a c t i v i t i e s .   Therefore   so i l   examina t ion   is  i n c r e a s i n g l y   i n d i s p e n s a b l e .  

In  case  the  so i l   upper  su r f ace   is  of  i n s u f f i c i e n t   c a r r y i n g   c a p a b i l i t y  

i t   is  necessa ry   to  find  a  deeper  so i l   l aye r ,   capable  to  take  over  t h e  

ca r ry ing   f u n c t i o n .   In  order  to  l o c a l i z e   such  l ayers   of  s u f f i c i e n t  

c a r r y i n g   c a p a b i l i t y   and  to  a s c e r t a i n   the  mechanical   c h a r a c t e r i s t i c s  

of  t h i s   l ayer   with  r e spec t   to  the  c a r ry ing   c a p a b i l i t y ,   s e v e r a l   p r a c t i c a l  

methods  have  been  developed,   such  as  pulse  d r i l l i n g ,   t e s t   ramming  and 

s o u n d i n g .  

Because  pulse  d r i l l i n g   and  t e s t   ramming  involve   h i g h  

cos ts   sounding  only  has  been  developed  f u r t h e r .  

In  case  of  sounding  a  sounding  cone  is  p ressed   in to   t h e  

s o i l ,   which  cone  at  i t s   f ron t   end  comprises   a  con ica l   end  s u r f a c e  

with  a  s t a n d a r i z e d   top  angle  of  60°  and  a  base  su r face   area  o f  

1000  mm . 

A  sounding  method  may  opera te   mechanica l ly   and  e l e c t r i c a l -  

ly.  In  case  of  a  mechanica l ly   o p e r a t i n g   system  the  p r e s su re   is  m e a s u r e d ,  

ac t ing   on  an  i n t e r i o r   pin  in  order   to  press  the  sounding  cone  s t e p w i s e  

into  the  s o i l .   This  produces  a  cone  r e s i s t a n c e   value.   The  said  pin  i s  

surrounded  by  a  tube,  which  is  pressed  a f t e r   each  time  the  pin  h a s  

pressed  the  sounding  cone  over  a  c e r t a i n   d i s t ance   into  the  s o i l .   The 

p res su re   necessary   to  press  t h i s   tube  downwards  is  a  measure  for  t h e  

s o - c a l l e d   t o t a l   f r i c t i o n   over  the  e n t i r e   length  of  the  tube.   The  l o c a l  

f r i c t i o n   cannot  be  a s c e r t a i n e d   by  th i s   method.  

In  case  of  the  e l e c t r i c a l   method  the  s t e e l   tube  is  u sed  



only  in  order  to  press   the  sounding  cone  downwards.  An  e l e c t r i c a l  

cable   runs  through  th i s   tube,   connec t i ng   the  e l e c t r i c a l   means  i n  

the  measuring  head,  also  forming  the  sounding  cone,  to  the  e l e c t r i c a l  

measuring  and  r e co rd ing   means,  g e n e r a l l y   housed  in  a  sounding  van  

at  the  su r f ace   near  the  measuring  l o c a t i o n .   Tens i l e   s t r a i n   gages  a r e  

g e n e r a l l y   used  in  t h i s   measur ing  head,  which  s t r a i n   gages  c o n v e r t  

in to   e l e c t r i c a l   s i g n a l s ,   the  mechanica l   de fo rma t ions   caused  by  t h e  

fo rces   a c t i ng   on  the  measuring  cone  and  i t s   s ide  su r face   upon  p r e s s i n g  

t h i s   cone  into  the  so i l   by  means  of  the  tube.   The  said  e l e c t r i c a l  

s i g n a l s   are  supp l ied   to  the  measuring  and  r eco rd ing   means  by  t h e  

e l e c t r i c a l   cable .   Also  by  means  of  t h i s   e l e c t r i c a l   cable  i t   is  f e d  

the  supply  vo l tage   for  powering  the  e l e c t r i c a l   c i r c u i t s   in  t h e  

measuring  head  and  for  the  t e n s i l e   s t r a i n   gages.  By  means  of  l a s t  

mentioned  e l e c t r i c a l   sounding  method  a lso   the  l oca l   f r i c t i o n   can  b e  

m e a s u r e d .  

However,  t h i s   e l e c t r i c a l   method  r e q u i r e s   much  l a b o u r .  

The  tube  by  means  of  which  the  measuring  head / sound ing   cone  is  p r e s s e d  

in to   the  so i l   c o n s i s t s   of  a  l a rge   number  of  s tacked  p ipes .   The  u s u a l  

pipes  are  of  a  l ength   of  1  meter  and  a  maximum  depth  of  the  s o u n d i n g  

cone  of  20  meter  is  no  e x c e p t i o n .   This  maximum  depth  has  to  be 

e s t ima ted   p r e v i o u s l y ,   a f t e r   which  an  e l e c t r i c a l   cable  having  t h e  

necessa ry   length   has  to  be  guided  s u c c e s s i v e l y   through  the  e s t i m a t e d  

number  of  pipes  l a id   ready,   for  connec t ion   to  the  sounding  cone .  

Among  o the rs   because  the  pipes  do  not  remain  a l igned   upon  p r e s s i n g  

in to   the  s o i l ,   there   is  a  l a rge   p o s s i b i l i t y   of  calbe  damage  and  even  

cable   core  r u p t u r e .  
In  connec t ion   with  the  above  problems  much  search  i s  

spent  on  s igna l   t r a n s m i s s i o n   methods  wi thout   ca lbe ,   such  as  t r a n s -  

miss ion  by  means  of  l i g h t ,   soundwaves  and  a lso  mic rowaves .  

Sound  t r a n s m i s s i o n   is  p o s s i b l e   through  the  a i r   in  t h e  

tube  or  through  the  tube  wall .   However,  t h i s   has  the  d i s a d v a n t a g e  

tha t   the  sound  a t t e n u a t i o n   is  dependent   on  d i f f e r e n t   c o n d i t i o n s ,  

which  not  always  can  be  p r e d i c t e d   and  t h e r e f o r e   can  not  be  t a k e n  

in to   account   in  the  data  p r o c e s s i n g .   Such  c o n d i t i o n s   are  f o r  

i n s t a n c e   a i r   humidi ty ,   t e m p e r a t u r e ,   and  tube  wall  m a t e r i a l .   A l so  

in  case  of  sound  t r a n s m i s s i o n   i n t e r f e r e n c e   is  e a s i l y   p o s s i b l e ,   f o r  

i n s t a n c e   by  e x t e r n a l   noise  sources ,   such  as  engines ,   pumps,  l a b o u r  



noise   and  even  speech  noise  of  pe r sona l   and  r a d i o s .   This  l i m i t s   t h e  

sound  t r a n s m i s s i o n   to  a  small  sound  f requency  spec t rum.   A l s o  

b a t t e r y   power  supply  is  necessa ry   then,   using  a  b a t t e r y   in  t h e  

measur ing  head,  which  b a t t e r y   e v e n t u a l l y   wi l l   become  exhaus ted   and 

a lso   needs  space  in  the  measuring  head,  which  now  cannot   be  u s e d  

for  o the r   c i r c u i t s ,   bea r ing   in  mind  tha t   these  measur ing  h e a d s  

g e n e r a l l y   are  of  r e l a t i v e l y   small  d i m e n s i o n s .  

Also  t r a n s m i s s i o n s   by  means  of  l i g h t   through  the  t u b e  

i n t e r i o r   r e q u i r e s   a  b a t t e r y   in  the  measuring  head,  r e s u l t i n g   in  t h e  

same  above  problems.   P r o p a g a t i o n   of  l i g h t   wi thin   the  tube  i n t e r i o r  

may  take  place  in  the  form  of  a  s t r a i g h t   beam,  as  long  as  the  t o t a l  

tube  has  not  been  bent  too  much,  or  as  i n d i r e c t   l i g h t   by  r e f l e c t i o n s  

and  s c a t t e r i n g   a g a i n s t   the  tube  inner  wall .   In  p r a c t i c e   the  d i v e r s i o n  

from  the  s t r a i g h t   l ine   with  a  depth  of  4  m  is  of ten   16  mm  a l r e a d y ,  

being  the  inner   d iameter   of  the  tube.   In  such  cases  d i r e c t   l i g h t  

beam  c o n t a c t   between  the  l i g h t   t r a n s m i t t e r   and  l i g h t   r e c e i v e r   is  n o t  

p o s s i b l e .   On  the  o ther   hand  the  inner   wall  of  the  tube  is  far   f rom 

idea l   for  l i g h t   r e f l e c t i o n s ,   s o t h a t   very  much  l i g h t   wi l l   be  s c a t t e r e d  

and  absorbed .   The  l i g h t   a t t e n u a t i o n   over  a  c e r t a i n   d i s t a n c e   is  v e r y  
d i f f i c u l t   to  p r e d i c t .   Even  the  use  of  l a s e r   l i g h t   is  not  p r a c t i c a l  

because  of  the  l i g h t   a b s o r p t i o n   and  s c a t t e r i n g   at  the  tube  i n n e r  

wal l .   The  r e f l e c t i o n   c a p a b i l i t y   of  the  inner  wall  a lso   wi l l   d e t e r i o r a t e  

by  oxyda t ion ,   d u s t  d e p o s i t i o n   e tc .   Moreover  l a s e r   l i g h t   r e q u i r e s   a  v e r y  

high  b a t t e r y   power .  
Micro  waves  r e q u i r e   very  p a r t i c u l a r   c o n d i t i o n s ,   which 

not  e a s i l y   can  be  f u l f i l l e d   upon  so i l   examinat ion ,   such  as  p o l i s h e d  

tubes ,   a ccu ra t e   f r e q u e n c i e s ,   po l i shed   con tac t   s u r f a c e s ,   w h i l s t   a l s o  

a  b a t t e r y   has  to  be  i n s t a l l e d   in  the  measuring  h e a d .  

The  above  d i s a d v a n t a g e s   now  can  be  avoided  by  t h e  

t r a n s m i s s i o n   system  of  the  p re sen t   i n v e n t i o n ,   which  is  c h a r a c t e r i z e d  

in  t ha t   in  each  pipe  i t   is  mounted  p r e f e r a b l y   c o a x i a l l y   an  e l e c t r i c a l l y  

conduc t ing   pin,  said  pin  being  e l e c t r i c a l l y   i n s u l a t e d   from  s a i d  

e l e c t r i c a l l y   conduct ing  pipe  and  having  at  i t s   ends  e l e c t r i c a l   c o n t a c t  

means  for  the  pins  in  the  a d j a c e n t   pipes  and  having  such  length   t h a t  

upon  p lac ing   the  pipes  one  on  top  of  the  other   a l l   pins  in  a l l   p i p e s  

e l e c t r i c a l l y   con tac t   one  a n o t h e r .  

The  s igna l   t r a n s m i s s i o n   from  measuring  head  to  t h e  



measuring  and  r e c o r d i n g   means  now  wi l l   take  place  by  the  s e r i a l l y  

connected   pin  conduc to r s   or  by  these   pin  conduc tors   in  c o m b i n a t i o n  

with  the  tube  formed  by  the  s t acked   pipes  su r rounding   the  p i n s .  

This  t r a n s m i s s i o n   can  take  p lace   for  i n s t a n c e   in  the  form  of  a  h i g h  

f requency   c a r r i e r   wave,  modulated  by  the  measuring  s i g n a l s .   The  power 

supply  of  the  measuring  c i r c u i t s   in  the  measuring  head  a lso  can  t a k e  

place  through  the  pin  conduc to r s   and  the  tube  wall ,   using  d i r e c t  

c u r r e n t   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 m i s s i o n   system  of  the  p r e s e n t   i n v e n t i o n   w i l l  

assure   under  a l l   c o n d i t i o n s   a  good  e l e c t r i c a l   connec t ion   with  t h e  

measuring  head.  By  p re s s ing   the  measuring  head  /  sounding  cone  in  t h e  

so i l   by  the  pipes  the  used  fo rce   wi l l   remove  dust   and  oxydat ion   l a y e r s  

from  the  e l e c t r i c a l   c o n t a c t   s u r f a c e s   or  wi l l   break  off  these   l a y e r s ,  

so  t ha t   there   wi l l   be  always  a  low  t r a n s m i s s i o n   r e s i s t a n c e .   A  p i p e -  

pin  c o n s t r u c t i o n   is  ext remely  s t u r d y ,   also  for  s t o r i n g   and  t r a n s p o r t .  

The  c o n s t r u c t i o n   can  be  e a s i l y   made  s e l f - c e n t e r i n g   and  a l lows  a  v e r y  
f a s t   and  r e l i a b l e   o p e r a t i o n   compared  with  the  above  said  e l e c t r i c a l  

method  in  which  an  u n i n t e r r u p t e d   cable   p r e v i o u s l y   has  to  be  g u i d e d  

through  a l l   s e p a r a t e   p ipes .   Now  a  d i s t a n c e   of  more  than  30  m  can  be 

br idged  wi thout   i n t e r m e d i a t e   e l e c t r i c a l   a m p l i f i c a t i o n .   As  a  m a t t e r  

of  course  no  b a t t e r y   needs  to  be  i n s t a l l e d   in  the  measuring  h e a d .  

In  a  p r e f e r r e d   embodiment  of  the  p r e s e n t   i n v e n t i o n   e ach  

pin  is  ma in t a ined   movable  in  i t s   l o n g i t u d i n a l   ax ia l   d i r e c t i o n   w i t h i n  

a  pipe  by  means  of  a  s leeve  of  e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l ,  

which  s l eeve   c l o s e l y   sur rounds   said  pin  and  which  outer   su r f ace   i s  

held  by  the  pipe  inner  s u r f a c e .   At  l e a s t   one  ring  can  be  p l a c e d  

around  each  pin,  which  r ing  wi l l   p reven t   said  pin  from  s l i d i n g   o u t  

of  said  s l e e v e .  

In  order  to  a ssure   the  con tac t   p r e s su re   under  a l l   c i r -  

cumstances ,   each  pin  p r e f e r a b l y   comprises   one  end  having  an  i n n e r  

ax i a l   bore  which  c o n i c a l l y   narrows  from  said  pin  end  and  one  end 

having  a  rounded  off  and  s p l i t   t i p ,   c o n i c a l l y   dec rea s ing   in  d i a m e t e r  

towards  said  pin  end .  

In  order  to  i n s u l a t e   the  pins  within  the  pipes  s a i d  

pipes  are  p r e f e r a b l y   over  t h e i r   t o t a l   inner   wall  p r o t e c t e d   a g a i n s t  

con t ac t   with  the  pins  by  means  of  an  e l e c t r i c a l l y   i n s u l a t i n g   l i n i n g .  

The  pins  may  c o n s i s t   of  s t a i n l e s s   s t e e l   or  copper,   but  also  of  an 



e l e c t r i c a l l y   conduc t ing   p l a s t i c   or  carbon.  One  of  the  main 

r e q u i r e m e n t s   is  t ha t   no  unbreakable   oxyd  layer   can  be  formed  on  t h e  

c o n t a c t   s u r f a c e s .  

The  i nven t ion   now  wil l   be  f u r t h e r   e l u c i d a t e d   on  the  b a s i s  

of  the  drawings  showing  some  embodiments .  

Figure  1  shows  s c h e m a t i c a l l y   the  embodiment  of  a  t r a n s -  

miss ion  system  of  the  p re sen t   i nven t ion   upon  use  in  so i l   e x a m i n a t i o n ;  

Figure  2  shows  a  l o n g i t u d i n a l   c r o s s - s e c t i o n   of  an  embodi-  

ment  of  a  pipe,   compris ing  a  coaxia l   pin  for  the  t r a n s m i s s i o n   sys tem 

of  the  p r e s e n t   i n v e n t i o n .  

In  f i gu re   1  r e f e r ence   number  1  r e f e r s   to  a  s c h e m a t i c  

s e c t i o n   of  a  t o t a l   t r a n s m i s s i o n   system  of  the  p resen t   i n v e n t i o n ,  

compr is ing   s e p a r a t e ,   s tacked  pipes  2,  which  in  th i s   p r a c t i c a l   embodi-  

ment  each  may  be  of  a  length  of  1  meter.   These  pipes  2  are  p r e s s e d  

from  above  in to   the  so i l   by  means  of  the  pushing  head  3,  by  t o o l s  

not  shown.  At  the  lower  end  of  the  pipe  assembly  forming  the  t r a n s -  

miss ion  system  there   is  shown  the  connected  measuring  head  4  w i t h  

sounding  cone  5.  The  c r o s s - s e c t i o n   of  f i gu re   1  also  shows  d i f f e r e n t  

ea r th   l a y e r s ,   passed  by  the  t r a n s m i s s i o n   s y s t e m .  

Each  pipe  2  comprises  a  coax ia l   pin  6,  kept  in  place  by 

a  s c h e m a t i c a l l y   shown  tube  7  of  e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l .   Each 

pin  comprises   a  conica l   end  and  a  counter   conica l   end,  forming  c o n t a c t  

s u r f a c e s   but  also  forming  the  means  for  keeping  these  pins  m e c h a n i c a l l y  

a l igned   upon  p res s ing   the  measuring  head  4  into  the  s o i l .   In  o r d e r  

tha t   also  pipes  2  remain  in  l ine   upon  p ress ing   into  the  so i l   these  p i p e  

ends  also  are  s u i t a b l y   c o n i c a l l y   machined .  

Upon  p ress ing   down  the  pushing  head  3  the  p r e s su re   f o r c e  

is  exer ted   through  al l   s tacked  pipes  2  on  the  measuring  head  4  and 

sounding  cone  5.  

The  pushing  head  3  comprises  a  connector   for  a  plug  8  f o r  

connec t ing   a  cable  9,  leading  to  the  measuring  and  r ecord ing   means  i n  

the  cas ing  10.  General ly   th is   casing  10  wil l   be  i n s t a l l e d   in  a  sound ing  

van,  which  also  comprises  the  means  for  d r iv ing   the  measuring  head  4 

into  the  so i l   through  the  pushing  head  3. 

Each  time  a f t e r   the  uppermost  pipe  2  is  pressed  i n t o  

the  so i l   over  a  c e r t a i n   length  the  pushing  head  3  is  removed  from  i t s  

top  and  a  new  pipe  2  with  coaxia l   pin  6  is  placed  upon  the  f o r e g o i n g  



pipe.   Af ter   t h a t   the  pushing  head  3  is  placed  on  the  upper  end  o f  

t h i s   new  pipe  2  again .   Because  of  the  c o n s t r u c t i o n   of  the  s e p a r a t e  

pipes  2  and  pushing  head  3,  h e r e a f t e r   the  e l e c t r i c a l   c o n n e c t i o n  

between  measur ing  and  r e c o r d i n g   means  in  casing  10  and  m e a s u r i n g  

head  4  w i l l   be  r e s t o r e d   i m m e d i a t e l y .  

F igure   2  shows  a  l o n g i t u d i n a l   c r o s s - s e c t i o n   of  an  embodi-  

ment  of  one  of  the  pipes  in  f i g u r e   1.  As  a  matter   of  course  the  t r a n s -  

miss ion  system  of  the  p r e sen t   i n v e n t i o n   is  not  l imi t ed   to  t h i s   s p e c i f i c  

pipe  shown  here .   This  pipe  2  comprises   in  t h i s   embodiment  a  r e l a t i v e l y  

th ick   pipe  wal l ,   on  the  inner   su r f ace   of  which  i t   is  app l i ed   a n  

e l e c t r i c a l l y   i n s u l a t e d   l i n i n g   11,  cover ing   the  whole  c i l i n d r i c a l   i n n e r  

s u r f a c e   of  pipe  2.  Coax ia l ly   wi th in   t h i s   pipe  2  the  s t e e l   pin  6  i s  

shown,  kept  in  p lace   by  an  e l e c t r i c a l l y   i n s u l a t i n g   s l eeve   7.  Around 

th i s   pin  6  a  r e s i l i e n t   r ing  12  is  a p p l i e d ,   which  keeps  t h i s   pin  6  i n  

p o s i t i o n   wi th in   pipe  2.  As  soon  as  pipe  2  and  pin  6  is  p laced  on  a 

fo rego ing   pipe  the  weight  of  pin  6  gives  s u f f i c i e n t   c o n t a c t   p r e s s u r e  
between  the  succeeding   pins  6.  P r e f e r a b l y   also  a  p r e s s u r e   sp r ing   i s  

used  in  the  pushing  head  3,  which  p re s ses   the  con tac t   wi th in   t h i s  

pushing  head  3  on  the  upper  c o n t a c t   end  of  the  f i r s t   u n d e r l a y i n g   p i n  

and,  moreover,   wi l l   give  s u f f i c i e n t   con tac t   p ressure   for  lower  c o n t a c t  

s u r f a c e s   between  the  succeeding   p ins .   For  the  pins  l oca ted   lower  i n  

the  t r a n s m i s s i o n   system  the  weight  of  the  s tacked  pins  wi l l   c o n t r i b u t e  

to  a  good  e l e c t r i c a l   c o n t a c t .  

At  the  ends  of  pipe  2  an  extern  (13)  and  i n t e r n   (14)  

con ica l   c o n t a c t   su r face   is  formed,  r e s p e c t i v e l y .   The  con i ca l   i n n e r  

su r f ace   14  wi l l   r e ce ive   the  con i ca l   outer   sur face   13  of  the  f o r e g o i n g  

pipe  2,  so  t h a t   these   pipes  remain  as  much  as  p o s s i b l e   a l igned   upon 

p r e s s ing   in to   the  s o i l .  

For  the  same  reason  the  ends  of  the  pins  6  have  been  

c o n i c a l l y   shaped.   At  the  upper  end  in  f igure   2  a  con ica l   rounded  o f f  

pin  16  has  been  machined,  in  which  saw  cuts  17  can  be  app l i ed   in  o r d e r  

to  remove  by  r e s i l i e n t   a c t i on   dust  upon  s tack ing   pins  6.  At  the  l ower  

end  a  con ica l   ax i a l   bore  18  has  been  formed  having  a  con i ca l   angle  s u c h ,  

tha t   upon  s t a c k i n g   pins  6  an  optimum  con tac t   surface   with  the  c o n i c a l  

t ip  end  16  is  ob t a ined .   By  using  t h i s   embodiment  th i s   c o n t a c t   i s  

main ta ined   also  in  case  the  s tacked  pins  6  do  not  remain  in  l i n e .  

This  is  not  imaginary ,   because  upon  d r iv ing   into  the  s o i l   the  pipes  2 



may  bend  in  t h e i r   c o n i c a l   coupl ing  means  13,  14.  Also  when  d e v i a t i n g  

from  the  purely   s t r a i g h t   l o n g i t u d i n a l   d i r e c t i o n   the  e l e c t r i c a l   connec -  

t ion   remains  optimum.  Genera l ly   the  pipe  is  placed  such,  tha t   t h e  

c o n i c a l   rounded  off  t ip   wi l l   be  at  the  upper  s ide ,   though  th i s   is  n o t  

n e c e s s a r y .  
In  the  pushing  head  3  as  well  as  in  the  measuring  head  4 

a  par t   of  a  pin  6  can  be  mounted.  In  the  pushing  head  3  t h i s   par t   may 

c o n s i s t   of  a  lower  ha l f   of  pin  6  in  f i gu re   2  having  a  con ica l   bore  18,  

w h i l s t   in  the  measuring  head  4  the  pin  po r t i on   may  c o n s i s t   of  an  u p p e r  
hal f   of  pin  6  having  a  c o n i c a l l y   rounded  off  t ip   16 .  

In  the  measuring  head  4,  which  does  not  form  a  par t   o f  

the  p r e s e n t   i n v e n t i o n   and  which  is  used  in  the  above  d i s c u s s e d  

e l e c t r i c a l   measuring  method  a l r eady ,   t e n s i l e   s t r a i n   gages  are  u s e d ,  

measuring  the  de fo rma t ions   of  p rede te rmined   s u r f a c e s ,   e .g .   the  s u r -  

face  of  the  sounding  cone  5,  by  means  of  which  the  point   p r e s s u r e  

can  be  a s c e r t a i n e d   and  the  su r face   of  the  s ides   of  the  m e a s u r i n g  

heads  4  by  means  of  which  the  loca l   f r i c t i o n   can  be  m e a s u r e d .  

These  t e n s i l e   s t r a i n   gages  p r e f e r a b l y   form  par t   of  an 

e l e c t r i c a l   br idge  c i r c u i t ,   by  means  of  which  the  r e s i s t a n c e   v a r i a t i o n  

as  a  f unc t ion   of  t h e i r   e l o n g a t i o n   can  be  measured.  The  t e n s i l e   s t r a i n  

gages  may  be  powered  by  d i r e c t   c u r r e n t ,   however,  in  connec t ion   w i t h  

d r i f t   a l t e r n a t i n g   c u r r e n t   is  p r e f e r r e d .   This  a l t e r n a t i n g   cu r r en t   can 

be  suppl ied   to  the  measuring  head  4  through  the  t r a n s m i s s i o n   sys tem 

of  the  p re sen t   i n v e n t i o n ,   but  also  can  be  genera ted   in  the  m e a s u r i n g  

head  4  by  means  of  a  d i r e c t   cu r ren t   supply,   for  the  supply  of  which 

also  pins  6  and  pipes  2  can  be  used.  The  t e n s i l e   s t r a i n   gages  may 
be  change  e.g.   the  f requency  by  changing  t h e i r   impedance .  

These  measuring  f r e q u e n c i e s   are  used  p r e f e r a b l y   f o r  

the  modulat ion  of  a  high  f requency  c a r r i e r   wave,  which  also  can  be 

genera ted   wi thin   the  measuring  head  4.  For  the  modula t ion   use  can 

be  made  of  ampli tude  modulat ion  and  f requency  modula t ion ,   which 

l a s t   way  of  modulat ion  is  p r e f e r r e d   because  f requency  modulat ion  i s  

more  i n t e r f e r e n c e   p r o o f .  

For  the  t r a n s m i s s i o n   of  t h i s   modulated  c a r r i e r   wave 

from  the  measuring  head  4  to  the  pushing  head  3,  the  t r a n s m i s s i o n  

system  of  the  p resen t   i n v e n t i o n   can  be  seen  as  a  coax ia l   h i g h  

frequency  t r a n s m i s s i o n   cable  or  as  a  long  l ine   having  a  c e r t a i n  



impedance.  This  impedance  and  mutual  c a p a c i t y   as  well  as  s e l f -  

i n d u c t i o n   can  be  der ived  from  the  d imensions   of  the  pipes  2 

and  pins  6.  Using  a  length   for  each  pipe  of  1  meter,   an  outer   d i a m e t e r  

for  the  pins  6  of  12  mm and an  inner   d iamete r   of  the  pipes  2  of  16  mm 

and  using  the  usual   p . v . c .   m a t e r i a l s   for  the  i n s u l a t i o n ,   n e g l e c t i n g  

the  ohmic  r e s i s t a n c e   of  the  metal  of  the  pipes  and  p ins ,   a  c a p a c i t i v e  

impedance  of  0.85  nF  is  ob ta ined   for  f r e q u e n c i e s   between  1  kHz  and 

2  MHz.  T h e r e f o r e   each  pipe  s e c t i o n   o p e r a t e s   as  a  c a p a c i t o r .  

In  the  t r a n s m i s s i o n   channel   i n t e r f e r i n g   vo l t ages   may  be 

genera ted   by  v a r i a t i o n s   of  r e s i s t a n c e   and  c apac i t y   by  v i b r a t i o n s   upon 

p r e s s ing   the  t r a n s m i s s i o n   channel  in to   the  s o i l .   These  i n t e r f e r i n g  

vo l t ages   can  be  seen  as  side  bands  of  the  c a r r i e r   wave.  These  s i d e  

bands  can  be  blocked  by  means  of  s u i t a b l e   f i l t e r s ,   so  tha t   the  s i d e  

bands  do  not  i n f l u e n c e   the  measuring  p rocedu re .   Because  the  t r a n s -  

miss ion  channel   is  c o a x i a l ,   the  i n f l u e n c e   of  e x t e r n a l   e l e c t r i c a l   and 

magnetic  f i e l d s   wi l l   be  very  small .   In  order   to  avoid  t r a n s m i s s i o n  

r e s i s t a n c e s   between  the  pins  by  oxyda t ion   the  pin  ends  may  be  chrom- 

p l a t ed ,   however,  a lso   use  can  be  made  of  s t a i n l e s s   s t e e l   or  c o p p e r  

p i n s .  

Because  no  l o n g i t u d i n a l   p r e s s u r e   wil l   be  exer ted   on  t h e  

pins,   apa r t   from  the  p r e s su re   of  t h e i r   own  weight,   these  pins  can  be 

made  from  e l e c t r i c a l l y   conduct ing  p l a s t i c   m a t e r i a l   or  may  c o n s i s t   o f  

a  p l a s t i c   pin,   in  which  a  conductor   is  inbedded.   This  p l a s t i c   p i n  

should  c o n t a i n   c o n t a c t   means  at  i t s   ends.  The  pin  ends,  having  b a r e  

con tac t   means,  may  be  inbedded  in  a  s o f t   r e s i l i e n t   p l a s t i c   m a t e r i a l ,  

not  i n t e r f e r i n g   the  c o n t a c t   p r e s s u r e   between  oppos i t e   s tacked  b a r e  

pin  c o n t a c t s .   Because  of  the  s p e c i f i c   c h a r a c t e r i s t i c s   of  carbon  t h e  

pins  a lso  can  be  made  of  t h i s   m a t e r i a l .  

For  the  s igna l   p r o c e s s i n g   use  can  be  made  of  a n a l o g o u s  

but  also  of  d i g i t a l   t e c h n i c s .  

I t   wi l l   be  s e l f - e v i d e n t ,   tha t   the  i n v e n t i o n   is  n o t  

l imi t ed   to  the  above  d i scussed   s p e c i f i c   embodiment,  shown  in  t h e  

accompanying  drawings ,   but  tha t   amendments  and  m o d i f i c a t i o n s   can  be 

made  wi thou t   d e p a r t i n g   from  the  scope  of  the  p re sen t   i n v e n t i o n .  



1.  Soil   examinat ion  t r a n s m i s s i o n   system  for  e l e c t r i c a l l y  

connec t ing   a  measuring  head,  being  dr iven  into  the  so i l   to  s i g n a l  

p r o c e s s i n g   means,  such  as  measuring  and  r ecord ing   means,  said  m e a s u r i n g  
head  t r a n s f o r m i n g   so i l   na ture   data  in to   e l e c t r i c a l   s i g n a l s ,   s a i d  

t r a n s m i s s i o n   system  c o n s i s t i n g   of  mainly  a l igned  pipes  placed  one  on 

top  of  the  o ther   and  extending  between  the  measuring  head  and  the  s i g n a l  

p r o c e s s i n g   means,  as  well  as  an  e l e c t r i c a l   conductor   system  r u n n i n g  

through  said  a l igned   p ipes ,   c h a r a c t e r i z e d   in,  tha t   in  each  pipe  i t   i s  
mounted  p r e f e r a b l y   c o a x i a l l y   an  e l e c t r i c a l l y   conduct ing  pin,  said  p i n  

being  e l e c t r i c a l l y   i n s u l a t e d   from  said  e l e c t r i c a l l y   conduct ing  p i p e  
and  having  at  i t s   ends  e l e c t r i c a l   c o n t a c t   means  for  the  pins  in  t h e  

ad j acen t   pipes  and  having  such  l ength   tha t   upon  p lac ing   the  p i p e s  

one  on  top  of  the  other   a l l   pins  in  a l l   pipes  e l e c t r i c a l l y   c o n t a c t  

one  a n o t h e r .  

2.  Transmiss ion  system  as  claimed  in  claim  1,  c h a r a c t e r i z e d  

in,  tha t   each  pin  in  each  pipe  is  main ta ined   movable  in  i t s   l o n g i t u d i n a l  

ax ia l   d i r e c t i o n   by  a  s leeve  of  e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l ,   s a i d  

s leeve  c l o se ly   sur rounding   said  pin,  i t s   outer   sur face   being  held  by 

the  pipe  inner   s u r f a c e .  

3.  Transmiss ion  system  as  claimed  in  claim  2,  c h a r a c t e r i z e d  

in,  tha t   at  l e a s t   one  ring  is  u n s l i d i n g l y   mounted  around  each  p i n ,  

said  r ing  p reven t ing   said  pin  from  s l i d i n g   out  of  said  s l e e v e .  

4.  Transmiss ion  system  as  claimed  in  one  of  claims  2  or  3 ,  
c h a r a c t e r i z e d   in,  that   each  pin  comprises   one  end  having  an  i n n e r  

ax ia l   bore,  c o n i c a l l y   narrowing  from  said  pin  end,  and  one  end  h a v i n g  

a  rounded  off  and  s l i t   t ip ,   c o n i c a l l y   dec reas ing   in  d iameter   t o w a r d s  

said  pin  end .  

5.  Transmiss ion  system  as  claimed  in  one  of  the  f o r e -  

going  c la ims,   c h a r a c t e r i z e d   in,  tha t   each  pipe  comprises  one  end  hav ing  

a  conica l   inner   surface   narrowing  from  said  pipe  end  and  one  end  hav ing  

a  con ica l   outer   sur face   dec rea s ing   in  d iameter   towards  said  pipe  end .  

6.  Transmiss ion  system  as  claimed  in  one  of  the  f o r e -  

going  c la ims,   c h a r a c t e r i z e d   in,  tha t   each  pipe  comprises  an  i n n e r  

l in ing   of  e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l .  



7.  T r a n s m i s s i o n   system  as  claimed  in  claim  1,  c h a r a c t e r i z e d  

in,  tha t   the  e l e c t r i c a l l y   conduc t ing   pin  is  moulded  in  the  pipe  in  e l e c -  

t r i c a l l y   i n s u l a t i n g   m a t e r i a l   and  having  ends  compr is ing   r e s i l i e n t  

c o n t a c t   means .  

8.  T r a n s m i s s i o n   system  as  claimed  in  claim  7,  c h a r a c t e r i z e d  

in,  t h a t   the  e l e c t r i c a l l y   conduc t ing   pin  is  moulded  in  a  ha rdened  

p l a s t i c   m a t e r i a l ,   the  pin  c o n t a c t   ends  being  moulded  in  an  e l a s t i c  

p l a s t i c   m a t e r i a l .  

9.  T r a n s m i s s i o n   system  as  claimed  in  claims  2  -  6 ,  

c h a r a c t e r i z e d   in,  t h a t   the  pins  c o n s i s t   of  s t a i n l e s s   s t e e l .  

10.  T r a n s m i s s i o n   system  as  claimed  in  claims  2  -  6 ,  

c h a r a c t e r i z e d   in,  t h a t   the  pins  c o n s i s t   of  c o p p e r .  
11.  T r a n s m i s s i o n   system  as  claimed  in  claims  2  -  6 ,  

c h a r a c t e r i z e d   in,  t h a t   the  pins  c o n s i s t   of  an  e l e c t r i c a l l y   c o n d u c t i n g  

p l a s t i c   m a t e r i a l .  

12.  T r a n s m i s s i o n   system  as  claimed  in  claims  2  -  6 ,  

c h a r a c t e r i z e d   in,  t h a t   the  pins  c o n s i s t   of  c a r b o n .  

13.  Pipe  for  us ing  in  a  t r a n s m i s s i o n   system  of  the  p r e s e n t  

i n v e n t i o n ,   compr is ing   means  as  claimed  in  at  l e a s t   one  of  the  f o r e -  

going  c l a i m s .  
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