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Description 

The  invention  concerns  a  machine  which  is  intend- 
ed  to  operate  at  great  depths  by  utilizing  the  energy 
which  is  released  when  surrounding  water  masses  un-  s 
der  great  hydrostatic  pressure  are  admitted  into  a  low 
pressure  reservoir  via  a  hydraulic  motor,  either  of  the 
reciprocating  or  the  rotary  type,  as  stated  in  the  intro- 
duction  of  claim  1  and  claim  17. 

The  invention  also  concerns  a  hydrostatic  sampler,  10 
especially  for  core  samples  of  marine  sediments, 
wherein  the  sampler  comprises  a  substantially  cylindri- 
cal  head  and  a  substantially  cylindrical  sampler  section 
whose  longitudinal  axis  passes  approximately  through 
the  head's  centre  of  gravity  and  wherein  the  sampler  15 
section  comprises  a  sampler  tube  consisting  of  at  least 
one  sampler  tube  section. 

Engines  and  machines  powered  by  pressure  ener- 
gy  deriving  from  the  hydrostatic  pressure  of  a  surround- 
ing  body  of  water  are  well  known  in  prior  art.  For  in-  20 
stance,  US-A-  3  418  818  discloses  a  hydrostatic  power 
source  which  may  be  used  for  supplying  power  to  un- 
derwater  manipulators  and  propelling  an  underwater  ve- 
hicle.  US-A-  3  412  814  discloses  a  hydrostatic  corer 
driven  by  the  pressure  differential  between  the  hydro-  25 
static  head  and  a  vacuum  chamber.  US-A-  3  436  914 
discloses  a  hydrostatic  energy  accumulator  which  also 
is  intended  for  driving  a  corer  and  operates  in  a  compa- 
rable  manner  to  the  foregoing,  while  US-A-  4  215  544 
discloses  a  method  of  generating  deepsea  rotary  power  30 
by  means  of  a  turbine  driven  by  the  hydrostatic  pressure 
differential  between  the  surrounding  body  of  water  and 
an  evacuated  sphere. 

The  reason  behind  the  invention  is  that  the  supply 
of,  e.g.,  hydraulic  or  electrical  power  from,  e.g.,  a  ship  35 
to  a  working  tool  on  the  seabed,  entails  increasing  diffi- 
culties  as  the  depth  increases,  since  transmission  lines 
or  pipes  become  extremely  expensive,  heavy,  difficult 
to  handle  and  vulnerable. 

One  possibility  may  be  to  have  electrical  power  on  40 
site,  stored  in  the  form  of  batteries  or  eliminators,  but 
this  too  will  be  extremely  vulnerable  in  the  environment 
to  which  the  tool  is  exposed,  and  from  the  operational 
safety  point  of  view  hydraulic  operation  will  be  far  pref- 
erable  to  electrical  power.  45 

The  machine  according  to  the  invention  uses  an  in- 
tegral  low  pressure  reservoir  as  a  "hydrostatic  accumu- 
lator",  the  energy  which  is  released  when  the  surround- 
ing  liquid  is  admitted  into  the  low  pressure  reservoir  un- 
der  controlled  conditions  being  determined  by  the  prod-  so 
uct  of  the  pressure  difference  and  the  internal  volume 
of  the  low  pressure  reservoir. 

For  example,  a  low  pressure  reservoir  with  an  inter- 
nal  volume  of  1  m3  and  approximately  empty  of  gas, 
when  lowered  to  a  depth  of  2000  metres  (corresponding  55 
to  a  pressure  of  approximately  20  MPa)  will  be  capable 
of  releasing  a  pressure  energy  from  surrounding  water 
masses  of  20  x  1  07  Nm,  or  approximately  5.5  kWh.  The 

energy  thus  available  will  increase  in  proportion  to  the 
water  depth  and  in  proportion  to  the  volume  of  the  low 
pressure  reservoir. 

The  invention  concerns  with  various  different  ar- 
rangements  for  the  utilization  of  this  energy,  together 
with  various  relevant  applications. 

Hydrostatic  samplers  are  used  to  take  core  samples 
of  the  sediments  in  deep  sea  reservoirs.  Such  core  sam- 
ples  are  of  great  interest  with  regard  to  paleooceanog- 
raphy  and  paleoclimatology,  since  deep  sea  sediments 
consist  mainly  of  deposits  resulting  from  the  biogenic 
activity  in  the  water  masses.  Small  calcareous  and  sili- 
ceous  organisms  accumulate  on  the  seabed  at  a  rate  of 
approximately  1  cm  in  the  course  of  1,000  years.  The 
fauna  and  flora  populations  in  the  water  masses  are 
adapted  to  the  special  temperatures  and  salinities  which 
exist  at  any  given  time,  and  their  fossil  deposits  there- 
fore  bear  testimony  to  the  physical  properties  of  the  wa- 
ter  over  the  ages.  In  the  course  of  the  1  970's  it  became 
possible  to  transfer  the  paleontological  information  on 
the  relative  frequency  of  species  and  their  preferred 
temperature  range  via  a  mathematical  transfer  function 
to  paleotemperatures  for  the  sea  water  with  an  accuracy 
of  0.50°C.  The  use  of  the  oxygen-isotope  method  also 
provides  a  temperature  indication  as  well  as  a  measure- 
ment  of  the  global  ice  volume.  Used  on  sediment  cores 
from  deep  sea  reservoirs,  these  methods  have  formed 
the  basis  for  major  international  research  programmes 
aimed  at  integrating  all  biological  information  on  the  cli- 
matic  conditions  in  the  Quaternary  Period,  and  particu- 
larly  the  global  climatic  changes  which  have  taken  place 
since  the  last  ice  age  maximum  approximately  20,000 
years  ago.  In  recent  years  this  research  has  gained  ad- 
ditional  relevance  in  connection  with  problems  allied  to 
the  alleged  effects  of  anthropogenically  produced  cli- 
matic  changes. 

By  taking  core  samples  of  the  upper  sedimentary 
layer  in  deep  sea  reservoirs,  and  up  to  the  upper  part  of 
the  continental  shelf,  by  using  a  core  length  of  approxi- 
mately  10-12  m,  a  record  can  be  obtained  of  the  geo- 
logical  and  paleontological  history  over  a  period  of  ap- 
proximately  1  ,000,000  years.  Since  the  core  samples 
do  not  require  to  be  of  greater  length  than  this  and  more- 
over  the  sedimentary  layers  are  not  especially  hard,  a 
hydrostatic  sampler  is  well-suited  to  this  purpose.  The 
use  of  hydrostatic  samplers  entails  driving  a  sampler 
tube  down  into  the  sedimentary  layer  under  the  influ- 
ence  of  the  hydrostatic  pressure,  i.e.  the  water  pressure 
at  the  depth  at  which  the  sample  is  taken.  Furthermore 
it  is  possible  to  make  hydrostatic  samplers  particularly 
light  and  simple  in  design  compared  with  samplers 
which  require  an  external  power  supply,  via,  e.g.,  me- 
chanical  or  hydraulic  motors  or  with  a  built-in  motor  of 
some  kind.  There  is  also  a  special  advantage  with  this 
feature  of  hydrostatic  samplers,  since  the  surveys  often 
take  place  in  distant  waters  and  extremely  demanding 
environments,  where  it  is  a  considerable  advantage  to 
have  equipment  which  is  easy  to  transport  and  operate. 
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There  are  a  number  of  known  gravitation  samplers 
which  fulfil  these  conditions  to  some  degree,  but  if  they 
are  to  obtain  a  satisfactory  depth  of  penetration,  they 
have  to  be  relatively  heavy  as  they  require  a  ballast  in 
the  order  of  around  1  ,000  kg. 

From  the  periodical  Marine  Geology,  volume  54 
(1983/1984,  pages  M33-M41  ),  there  is  known  an  active 
hydrostatic  sampler  developed  by  F.  W.  McCoy  and  S. 
Selvin  in  1  981  .  Selvin  and  McCoy's  sampler  uses  a  hy- 
drostatic  piston  engine  which  via  an  internal  pulley  sys- 
tem  is  used  to  lift  a  drop  weight  which  is  then  dropped 
and  drives  the  sampler  tube  down  into  the  sedimentary 
layer.  The  cycle  is  repeated  until  the  hydrostatic  energy 
potential  is  exhausted.  Some  of  the  available  hydrostat- 
ic  energy,  however,  helps  to  lift  the  drop  weight  and 
moreover  the  lifting  arrangement  with  pulleys  and  rope 
entails  a  constructional  complication. 

The  object  of  the  present  invention  is  to  provide  an 
active  hydrostatic  sampler  which  represents  an  im- 
provement  over  and  increases  the  efficiency  of  Selvin 
and  McCoy's  known  sampler.  By  using  the  pressure  res- 
ervoir  as  a  housing  for  the  complete  system,  including 
the  valve  control,  all  sensitive  components  can  be  safely 
housed  in  the  pressure  reservoir's  container.  Together 
with  its  contents,  this  constitutes  the  mass  which  is  used 
as  a  pile-driver.  At  the  same  time  the  piston  in  the  hy- 
drostatic  motor  is  used  directly  to  run  the  lifting  and  drop- 
ping  operations,  thus  minimising  the  losses  during  the 
energy  conversion.  When  the  pressure  reservoir  which 
forms  the  sampler's  head  is  lifted,  a  downward  directed 
recoil  effect  is  obtained,  and  this  again  causes  a  double- 
acting  effect  which  further  contributes  to  the  improve- 
ment  of  the  present  sampler  over  the  prior  art.  The  hy- 
drostatic  sampler  according  to  the  present  invention 
thus  offers  a  number  of  advantages  in  comparison  with 
the  known  sampler.  Compared  to  Selvin  and  McCoy's 
sampler,  the  sampler  according  to  the  present  inventior 
provides  a  greater  ratio  between  drop  weight  and  ham- 
mer  mass,  a  higher  pump  pressure,  thus  avoiding  the 
need  for  power  transfer  and  a  greater  lifting  accelera- 
tion,  which  gives  a  substantial  recoil  effect,  since  the  lift- 
ing  acceleration  is  of  the  same  order  as  the  drop  accel- 
eration,  which  provides  a  doubling  of  the  force  of  impact 
per  blow.  At  great  depths,  moreover,  the  lifting  forces 
become  even  more  predominant.  In  addition  the  sam- 
pler  according  to  the  present  invention  is  directly  acti- 
vated  by  the  surrounding  sea  water,  while  Selvin  and 
McCoy's  sampler  uses  a  membrane  and  hydraulic  oil  as 
a  moderator.  The  sampler  according  to  the  invention  can 
therefore  be  expected  to  give  substantially  lower  inter- 
nal  losses. 

The  hydrostatic  machine  according  to  the  invention 
is  characterized  by  the  features  and  improvements  dis- 
closed  in  the  claims  1-18,  the  reference  numbers  in 
these  claims  corresponding  to  the  reference  numbers 
in  figs.  1  -9,  while  a  sampler  according  to  the  present  in- 
vention  is  characterized  by  the  features  and  improve- 
ments  dislcosed  in  the  claims  1  9-31  ,  the  reference  num- 

bers  in  these  claims  corresponding  to  the  reference 
numbers  in  figs.  10-18. 

The  invention  will  now  be  described  in  more  detail 
with  reference  to  drawing  figures.  In  particular  will  an 

5  embodiment  of  the  invention  in  the  form  of  a  hydrostatic 
sampler  be  taken  as  an  example,  since  the  sampler  can 
be  regarded  as  a  special  case  of  the  hydrostatic  ma- 
chine  according  to  the  invention.  In  connection  with  the 
description  of  the  sampler,  reference  will  be  made  to  fig- 

10  ures  10-18  of  the  drawing. 
Fig.  1  shows  schematically  the  general  principle  of 

the  present  invention. 
Fig.  2  is  an  arrangement  wherein  an  axial  piston 

motor  is  provided  in  a  low  pressure  chamber. 
is  Fig.  3  is  a  more  refined  version  of  the  arrangment 

in  Fig.  2. 
Fig.  4  is  an  arrangement  with  a  separate,  closed  hy- 

draulic  system. 
Fig.  5  illustrates  an  embodiment  of  the  invention  as 

20  an  impact  device  or  percussion  drill. 
Fig.  6  illustrates  an  embodiment  of  the  invention  as 

a  sampler  for  taking  core  samples  of  marine  sediments 
on  the  seabed. 

Fig.  7  illustrates  an  embodiment  of  the  invention  for 
25  driving  an  anchor  70  down  into  sediments  on  the  sea- 

beds. 
Fig.  8  illustrates  another  embodiment  of  a  "hydro- 

static  anchor". 
Fig.  9  illustrates  schematically  an  application  of  the 

30  hydrostatic  machine  of  the  invention  for  providing  pro- 
pulsion  of  a  subsea  vehicle. 

Fig.  1  0  is  a  basic  view  of  a  sampler  according  to  the 
present  invention. 

Fig.  11a  illustrates  a  preferred  embodiment  of  a 
35  deep  water  version  of  the  sampler  according  to  the 

present  invention. 
Fig.  1  1  b  illustrates  a  preferred  embodiment  of  a  ver- 

sion  of  the  sampler  according  to  the  present  invention 
for  shallow  water. 

40  Figs.  1  2a  and  1  2b  illustrate  a  preferred  embodiment 
of  the  hydrostatic  operating  mechanism. 

Figs.  13a  and  13b  illustrate  another  preferred  em- 
bodiment  of  the  hydrostatic  operating  mechanism. 

Figs.  14a  and  14b  illustrate  details  of  the  embodi- 
es  ment  in  figs.  13a  and  13b. 

Fig.  15  illustrates  schematically  the  lowering  of  the 
hydrostatic  sampler  according  to  the  present  invention. 

Fig.  16  illustrates  the  sampler  in  fig.  15  ready  for 
operation. 

so  Fig.  17  illustrates  the  sampler  in  fig.  16  during  op- 
eration. 

Fig.  18  illustrates  schematically  the  sampler  in  op- 
eration  with  full  penetration  of  the  sampler  tube  in  the 
sedimentary  layer. 

55  Fig.  1  shows  schematically  the  general  principle  of 
the  present  invention  and  the  basic  connection  of  its 
main  components.  A  hydraulic  motor  2  is  connected  to 
the  surrounding  water  masses  over  an  intake  valve  4 

3 
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and  a  fluid  filter  5.  The  hydrostatic  pressure  of  the  sur- 
rounding  water  masses  leads  water  through  the  filter  5 
and  the  valve  4  into  the  motor  2  which  is  adapted  to  con- 
verting  the  pressure  energy  of  the  through-flowing  fluid 
into  pressure  energy  which  may  be  used  by  a  work  tool 
1  connected  with  the  motor  2.  The  spent  working  fluid 
of  the  motor  2,  i.e.  the  water  now  at  a  substantially  lower 
pressure  than  the  surrounding  hydrostatic  pressure,  is 
conveyed  to  a  low  pressure  reservoir  3.  It  is  to  be  un- 
derstood  that  the  low  pressure  reservoir  3  is  essentially 
free  of  gases  other  than  water  vapour,  such  that  the 
pressure  in  the  low  pressure  reservoir  is  limited  to  the 
water  vapour  pressure  throughout  operating  period  of 
the  motor  2,  this  operating  period  being  determined  by 
the  cycle  capacity  of  the  motor  2  and  the  capacity  of  the 
low  pressure  reservoir.  In  each  work  cycle  of  the  motor 
a  certain  amount  of  water  at  the  surrounding  hydrostatic 
pressure  is  depressurized  and  emptied  to  the  low  pres- 
sure  reservoir.  The  operating  cycles  of  the  motor  2  con- 
tinue  until  the  low  pressure  reservoir  is  full  of  water. 

A  particular  embodiment  of  the  general  principle  of 
the  invention  is  shown  in  Fig.  2,  wherein  the  hydraulic 
motor  2a  is  provided  in  a  low  pressure  chamber  11  .  The 
low  pressure  chamber  1  1  is  rigidly  connected  with  a  high 
pressure  cylinder  12  which  forms  part  of  the  hydraulic 
motor  2a  which  further  consists  of  a  piston  1  5  and  a  pis- 
ton  rod  16.  The  high  pressure  cylinder  12  is  divided  in 
two  cylinder  volumes  120a  and  120b  on  either  side  of 
piston  15.  During  operation  the  cylinder  volumes  120a 
and  120b  are  brought  into  alternating  connection  with 
the  surrounding  water  masses  via  valves  13a  and  13b 
and  with  the  low  pressure  chamber  11  via  valves  14a, 
1  4b  such  that  the  hydraulic  motor  2a  now  acts  as  a  wa- 
ter-driven  axial  piston  motor  and  a  pulsating  movement 
will  be  imparted  to  the  piston  15  and  the  piston  rod  16. 

In  the  arrangement  depicted  in  Fig.  3  the  hydraulic 
piston  motor  2a  is  connected  with  a  piston  pump  20 
comprising  a  second  piston  21  at  the  end  of  the  piston 
rod  16  and  provided  in  the  second  cylinder  22  which  is 
rigidly  connected  with  and  has  the  same  center  axis  as 
the  first  cylinder  12.  Separate  cylinder  volumes  above 
and  below  the  piston  21  is  connected  to  the  surround- 
ings  over  two  non-return  valves  depicted  on  the  right 
hand  of  the  cylinder  22  and  with  a  second  hydraulic  mo- 
tor  2b  via  two  non-return  valves  depicted  on  the  left  side 
of  the  cylinder  22.  The  axial  pump  may  now  be  used  for 
driving  the  second  hydraulic  motor  2b  which  may  be 
equipped  with  a  work  tool  1.  The  second  hydraulic  motor 
2b  may  be  of  either  the  reciprocating  or  the  rotary  type, 
for  instance  a  turbine.  In  the  same  way  as  the  axial  hy- 
draulic  piston  pump  2a  empties  to  a  low  pressure  res- 
ervoirs  or  low  pressure  chamber  1  1  ,  the  second  hydrau- 
lic  motor  2b  empties  to  an  external  low  pressure  reser- 
voir  3b.  It  will  be  seen  that  the  medium  displaced  by  the 
axial  pump  20  is  the  surrounding  liquid  and  that  the 
pump  operates  as  an  open  system  which  "consumes" 
the  surrounding  liquid.  The  choke  valve  18  and  an  ac- 
cumulator  19  are  provided  between  the  valves  4  and 

1  3a,  1  3b,  in  order  to  equalize  the  flow  of  the  surrounding 
liquid  through  the  filter  5. 

Fig.  4  shows  a  further  embodiment  of  the  invention 
with  a  separate,  closed  hydraulic  system.  The  piston 

5  pump  20  and  a  hydraulic  engine  31  ,  preferably  a  rotary 
engine  now  together  with  the  accumulators  32  and  pres- 
sure  control  valves  comprise  a  closed  system  which  is 
operated  by  a  separate  hydraulic  medium,  for  instance 
a  suitable  hydraulic  oil,  while  only  the  hydraulic  piston 

10  motor  2a  still  uses  the  surrounding  water  as  its  operating 
medium.  The  accumulators,  one  of  which  is  indicated 
by  32  and  the  pressure  regulating  valves,  one  of  which 
is  indicated  by  33  respectively  are  used  for  equalizing 
the  supply  pressure  of  the  axial  pump  20.  In  order  to 

is  ensure  a  smooth  operation  of  the  primary  hydraulic  mo- 
tor  2a,  the  low  pressure  chamber  11  is  connected  with 
an  accumulator  40  and  an  additional  low  pressure  res- 
ervoir  3  via  a  pressure  regulating  valve  41.  The  addi- 
tional  low  pressure  reservoir  3  may  be  used  for  extend- 

20  ing  the  operating  period  of  the  engine  in  Fig.  4  as  the 
connection  between  the  low  pressure  chamber  11  and 
the  reservoir  3  may  be  engaged  or  disengaged  accord- 
ing  to  need.  The  valve  41  ,  of  course,  controls  the  differ- 
ential  pressure  between  the  chamber  11  and  the  reser- 

25  voir  3,  being  a  differential  pressure  limiting  valve. 
Fig.  5  shows  the  hydrostatic  engine  according  to  the 

invention  embodied  as  an  impact  device  or  percussion 
drill.  The  high  pressure  cylinder  1  2  is  now  arranged  with 
its  longitudinal  axis  approximately  perpendicular  to  the 

30  seabed  and  the  piston  rod  16  is  rigidly  connected  with 
an  impact  device  with  the  same  longitudinal  axis  as  the 
piston  rod  1  6.  The  lower  chamber  1  20b  in  the  high  pres- 
sure  cylinder  12  has  a  permanently  open  fluid  connec- 
tion  with  the  low  pressure  chamber  11  and  a  constantly 

35  closed  fluid  connection  with  the  external  pressure,  while 
only  the  upper  chamber  120a  in  the  high  pressure  cyl- 
inder  1  2  is  adapted  to  provide  an  axial  motor  action.  The 
valve  1  3a  opens  at  a  first  stroke,  while  valve  1  4a  is  kept 
closed  and  hence  the  piston  15  is  imparted  a  down- 

40  wards  directed  movement  and  imparts  a  downwards  di- 
rected  impulse  to  the  impact  device  17.  Simultaneously 
the  cylinder  1  2  with  the  low  pressure  chamber  1  1  is  giv- 
en  an  upwards  directed  reaction  movement.  At  the  next 
stroke  the  valve  14a  opens,  while  valve  13a  is  kept 

45  closed  and  the  low  pressure  chamber  11  and  the  high 
pressure  cylinder  12  are  now  imparted  a  dropping 
movement  that  ends  with  a  second  downwards  directed 
impulse  to  the  impact  device  17,  whereafter  the  first 
stroke  once  more  is  repeated.  The  cycles  repeat  until 

so  the  low  pressure  reservoir  11,3  is  full  or  the  intake  valve 
4  is  closed.  As  mentioned  the  impact  device  17  may  be 
a  percussion  drill,  but  a  person  skilled  in  the  art  will  see 
that  it  is  possible  to  convert  the  downwards  directed  pul- 
sation  or  storke  at  least  partially  to  a  rotational  move- 

rs  ment  via  a  per  se  known  mechanical  movement  con- 
verter  1  70  attached  to  the  drill  stem.  As  shown  in  Fig.  6, 
the  axial  pump  20  may  be  used  for  operating  a  hydraulic 
rotary  motor  50  which  imparts  a  rotational  movement  to 

4 
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the  impact  or  percussion  device  17.  The  impact  device 
17  may  form  the  uppermost  end  of  a  sampler  tube  60 
consisting  of  one  or  more  sampler  tube  sections  which 
are  adapted  for  taking  samples  of  sediments  in  the  sea- 
bed.  Hence  the  embodiment  of  the  invention  as  ren- 
dered  in  Fig.  6  operates  as  a  hydrostatic  corer. 

Fig.  7  shows  a  further  embodiment  of  the  hydrostat- 
ic  machine  according  to  the  invention.  In  this  embodi- 
ment  the  machine  is  used  for  driving  an  anchor  70  down 
into  the  sediments  on  the  seabed.  The  impact  device  1  7 
forms  the  crown  of  an  anchor  70  consisting  of  several 
arms  71  hinged  near  the  crown  17  in  order  to  offer  as 
little  resistance  as  possible  when  the  anchor  is  driven 
into  the  seabed.  The  hinged  arm  71  forms  flukes  when 
the  anchor  chain  72  is  tensioned,  as  the  arms  71  then 
unfolds.  The  anchor  chain  72  is  attached  to  the  top  of 
the  low  pressure  chamber  11  and  it  is  seen  that  the  an- 
chor  device  and  the  hydrostatic  engine  according  to  the 
invention  forms  an  integral  whole  in  which  the  machine's 
specific  weight  also  makes  a  possible  contribution  to  the 
effect  of  the  anchor. 

Another  version  of  an  anchor  combine  the  hydro- 
static  machine  according  to  invention  is  shown  in  Fig.  8. 
In  this  case  the  machine  is  equipped  with  a  screw  17 
with  large  threads  171  which  make  it  possible  to  firmly 
attach  the  screw  to  the  seabed  by  imparting  a  rotary 
movement  to  the  screw  1  7.  The  threads  171  are  driven 
into  the  sediments  with  a  combined  hammering  and 
screwing  movement  caused  by  the  hydraulic  axial  pis- 
ton  pump  20  and  a  rotary  hydraulic  motor  75  respective- 
ly.  The  screw  may  hence  be  used  for  mooring  or  attach- 
ing  the  machine  or  any  vessel  attached  to  the  machine 
via  e.g.  an  anchor  chain  72  fastened  to  the  top  of  the 
low  pressure  chamber  1  1  . 

Finally  the  machine  according  to  the  invention  may 
be  used  for  moving  a  wheeled  or  caterpillared  vehicle 
100  on  the  sea  bed,  in  which  case  the  vehicle  100  may 
be  thought  of  as  the  machine  1  according  to  the  inven- 
tion.  A  hydraulic  motor  8  is  connected  either  directly  with 
hydraulic  motor  2a  or  the  axial  pump  20.  In  this  case  the 
hydraulic  motor  80  is  preferably  a  rotary  engine  used  for 
imparting  a  rotary  movement  to  rolling  wheels  or  the 
driving  wheels  of  a  caterpillar  and  thus  providing  the 
necessary  tractive  force  for  the  vehicle  to  move  on  the 
seabed.  In  this  case  the  hydraulic  motor  80  will  be 
equipped  with  suitable  speed  regulating  means  and  al- 
low  for  the  steering  and  the  speed  of  the  vehicle  to  be 
controlled. 

Fig.  10  illustrates  schematically  the  sampler  ac- 
cording  to  the  present  invention.  The  hydrostatic  sam- 
pler  comprises  a  pressure  reservoir  1  which  forms  the 
head  of  the  sampler  and  which  is  composed  of  sections, 
thus  enabling  the  volume  of  the  pressure  reservoir  to  be 
regulated  according  to  the  number  of  sections  used  in 
the  embodiment.  Within  the  pressure  reservoir  1  there 
is  provided  a  high  pressure  cylinder  13  attached  to  the 
walls  of  the  pressure  reservoir.  The  high  pressure  cylin- 
der  has  a  high  pressure  chamber  which  via  openings 

1  33  and  1  34  is  connected  with  a  low  pressure  chamber 
1  4  which  is  formed  by  the  upper  volume  of  the  pressure 
reservoir  1  ,  and  via  an  inlet  valve  11  in  connection  with 
the  outside  of  the  pressure  reservoir.  Furthermore  the 

5  high  pressure  chamber  130  constitutes  the  cylinder  of 
a  pump  device  which  in  reality  is  the  sampler's  motor, 
there  being  provided  in  the  high  pressure  chamber  130 
a  first  piston  131.  This  piston  131  is  rigidly  connected 
via  the  piston  rod  with  a  second  piston  21  in  a  secondary 

10  pump  system  2  which  is  fitted  to  an  extension  of  the 
pressure  reservoir  1  .  The  object  of  the  second  piston  21 
is  first  of  all  to  cause  the  transfer  of  impact,  or  the  lifting 
movement  between  the  pressure  reservoir  1  and  a  sam- 
pler  section  3  which  comprises  the  sampler  tube  30,  and 

is  secondly  to  provide  a  secondary  pump  system  2,  in 
which  the  pump  cylinder  2  can  be  emptied  into  the  en- 
vironment  or  used  to  inject  water  into  the  conduit  35  in 
order  to  provide  lubrication  of  the  sampler  tube  30  via  a 
three-way  valve  22. 

20  In  the  low  pressure  chamber  1  4  of  the  pressure  res- 
ervoir  1  there  is  further  provided  a  pressure  relief  valve 
1  0  to  the  environment,  while  an  equalization  of  pressure 
is  obtained  in  the  non-active  cylinder  volume  in  the  sec- 
ondary  pump  system  2,  via  opening  203  and  three-way 

25  valve  22  respectively.  The  top  plate  of  the  pressure  res- 
ervoir  1  is  provided  with  an  eye-bolt  for  the  attachment 
of  lines,  while  the  pressure  reservoir's  top  and  bottom 
plates  are  attached  by  means  of  assembly  bolts  7.  The 
fitting  of  further  sections  to  the  pressure  reservoir  1  can 

30  then  be  performed  very  easily  by  loosening  the  top  or 
bottom  plate  of  the  pressure  reservoir  1  and  fitting  the 
required  number  of  extra  sections,  the  length  of  the  as- 
sembly  bolts  used  naturally  corresponding  to  the  re- 
quired  length  of  the  pressure  reservoir  1  . 

35  Figures  1  1  a  and  1  1  b  illustrate  in  more  detail  a  pre- 
ferred  embodiment  of  the  hydrostatic  sampler  according 
to  the  invention.  Fig.  11a  illustrates  a  deep  water  version 
of  the  sampler,  wherein  the  internal  volume  of  the  high 
pressure  chamber  130  in  the  high  pressure  cylinder  is 

40  reduced  by  the  insertion  of  a  lining  135,  as  is  more  clear- 
ly  illustrated  in  fig.  12a.  The  ratio  between  the  volume 
of  the  low  pressure  chamber  14  and  the  high  pressure 
chamber  1  30  is  thereby  increased,  thus  enabling  a  cor- 
respondingly  larger  number  of  strokes  to  be  achieved  at 

45  great  depth  under  a  greater  hydrostatic  pressure,  the 
number  of  impacts  obviously  being  determined  by  the 
ratio  between  the  chamber  volumes.  Fig.  11b  illustrates 
a  shallow  water  version  of  the  hydrostatic  sampler  and, 
apart  from  the  lining  in  the  high  pressure  chamber  1  30, 

so  is  exactly  the  same  as  the  version  in  fig.  11a.  On  the 
outside  of  the  pressure  reservoir  1  there  are  provided 
protective  bars  4  and  between  these  and  the  pressure 
reservoir  1  or  the  head  there  is  installed  a  water  filter 
which  is  connected  with  the  inlet  valve  11.  This  inlet 

55  valve  11  is  closed  during  lowering  and  not  opened  until 
the  sampler  is  in  position  on  the  seabed  and  ready  for 
use,  via,  e.g.,  a  line-triggered  manoeuvering  device  110 
for  the  inlet  valve  11.  The  high  pressure  cylinder  13  is 

5 
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illustrated  in  more  detail  in  figures  12a,  12b,  13a  and 
1  3b.  Around  the  upper  section  of  the  high  pressure  cyl- 
inder  13  there  is  provided  a  sleeve-shaped  slide  valve 
1  5  which  can  be  moved  axially  around  the  upper  section 
of  the  high  pressure  cylinder.  The  valve  housing  15  is 
provided  with  an  inlet  opening  1  50  which  communicates 
with  a  corresponding  inlet  opening  1  33  in  the  high  pres- 
sure  cylinder  13  when  the  slide  valve  is  located  in  an 
upper  position  on  the  high  pressure  cylinder,  at  the  same 
time  as  the  piston  131  in  the  high  pressure  cylinder  is 
located  in  a  starting  position.  The  inlet  opening  150  on 
the  slide  valve  1  5  is  further  connected  with  the  inlet  valve 
11  via  a  flexible  hose  12.  When  the  sampler  is  positioned 
on  the  bottom,  the  manoeuvering  device  110  is  trig- 
gered,  the  inlet  valve  11  opened  and  water  under  the 
surrounding  pressure  streams  through  the  flexible  hose 
12  and  into  the  high  pressure  chamber  130,  the  piston 
131  in  the  high  pressure  cylinder  as  shown  in,  e.g.,  fig. 
1  2a  or  1  3a,  being  located  in  the  starting  position  and  the 
slide  valve  1  5  in  an  upper  position.  The  water  which  now 
flows  into  the  high  pressure  chamber  1  30  under  the  hy- 
drostatic  pressure  drives  the  piston  1  31  downwards  and 
a  corresponding  movement  of  the  connected  piston  21 
in  the  attached  secondary  pump  system  is  obtained,  this 
piston  21  also  being  in  the  upper  starting  position,  as  is 
most  clearly  illustrated  in  fig.  11a.  In  the  starting  position 
the  slide  valve  1  5  is  kept  pressed  against  the  upper  part 
of  the  high  pressure  cylinder  1  3  by  a  compression  spring 
mechanism  1  6  which  is  arranged  to  work  in  conjunction 
with  the  piston  1  31  ,  which  will  be  explained  in  more  de- 
tail  in  the  following  section. 

A  first  embodiment  of  the  compression  spring 
mechanism  1  6  is  illustrated  in  fig.  1  2a,  where  the  piston 
131  is  located  in  the  starting  position  and  in  fig.  12b, 
where  the  piston  is  located  in  the  final  position.  The  com- 
pression  spring  mechanism  here  comprises  a  helical 
spring  which  is  placed  in  a  spring  housing  1  62  and  fitted 
around  a  spring  bolt  161.  The  spring  bolt  1  61  is  passed 
through  a  fixed  circumferential  disc  151  on  the  slide 
valve  15  and  a  fixed  locating  disc  132  arranged  on  the 
piston  rod  at  the  bottom  of  the  piston  1  31  .  The  spring 
bolts  are  provided  parallel  to  the  piston  and  the  spring 
housing  1  62  is  installed  in  the  high  pressure  cylinder  1  3 
beside  this,  as  illustrated  in  fig.  12a  or  fig.  12b.  On  the 
end  of  the  spring  bolts  are  fitted  stop  n  uts  1  63  and  1  64. 
In  the  starting  position  of  the  piston  1  31  ,  the  slide  valve 
is  kept  pressed  into  its  upper  position  by  the  compres- 
sion  spring  1  60  by  means  of  the  capture  disc  1  32  which 
causes  the  spring  housing  to  abut  against  the  stop  nut 
1  64,  thus  causing  the  tension  in  the  compression  spring 
1  60  to  be  completely  relaxed  and  the  upper  stop  nut  1  63 
on  the  spring  bolt  1  61  to  abut  against  the  circumferential 
disc  151  on  the  slide  valve  15  and  to  draw  this  with  it 
into  a  lower  position,  thus  interrupting  the  communica- 
tion  between  the  inlet  openings  133  and  150  and  stop- 
ping  the  flow  of  water  to  the  high  pressure  chamber  130. 
Thus  when  the  tension  on  the  compression  spring  160 
is  relaxed,  a  tension  spring  1  70  which  is  attached  to  the 

high  pressure  cylinder  1  3  and  the  slide  valve  1  5  is  pulled 
into  a  lower  position  and  the  outlet  opening  in  the  high 
pressure  chamber  130  is  now  connected  with  the  low 
pressure  chamber  14  and  emptied  into  it.  The  pressure 

5  in  the  high  pressure  chamber  130  is  thereby  equalized 
to  the  pressure  in  the  low  pressure  chamber  14,  which 
initially,  e.g.,  is  under  atmospheric  pressure.  Under  the 
weight  of  the  pressure  reservoir  1  or  the  sampler's  head 
and  if  the  pressure  in  the  high  pressure  chamber  1  30  is 

10  equalized,  the  piston  131  now  returns  from  the  starting 
position  to  the  final  position,  while  at  the  same  time  the 
capture  disc  132  once  more  abuts  against  the  valve 
housing  160  and  stretches  the  compression  spring  160 
which  via  the  circumferential  disc  151  again  presses  the 

is  slide  valve  into  the  upper  position  and  creates  a  con- 
nection  from  the  inlet  valve  111  and  through  the  open- 
ings  150  and  133  to  the  high  pressure  chamber  which 
is  filled  once  again,  whereafter  the  piston  stroke  is  re- 
peated.  The  tension  spring  170  which  is  considerably 

20  weaker  than  the  compression  spring  160  is  again 
stretched  during  this  operation,  but  naturally  cannot 
counteract  the  return  movement  of  the  slide  valve  15. 
Thus  it  can  be  seen  that  the  slide  valve  1  5,  together  with 
the  openings  1  33,  1  34  and  1  50  constitute  a  valve  mech- 

25  anism  for  the  high  pressure  cylinder  1  30  which,  together 
with  the  piston  1  31  in  reality  constitute  a  hydrostatic  mo- 
tor  for  the  operation  of  the  sampler.  Figures  1  3a  and  13b 
illustrate  a  second  embodiment  of  the  spring  mecha- 
nism  for  manoeuvering  the  slide  valve  1  5,  fig.  1  3a  illus- 

30  trating  the  piston  1  31  in  the  starting  position  and  fig.  1  3b 
the  piston  in  the  final  position.  Furthermore,  figs.  13a 
and  13b  correspond  to  figures  11a  and  lib  respectively 
and  describe  the  same  embodiment  as  illustrated  there. 
Here  too,  parallel  to  piston  1  31  beside  the  high  pressure 

35  cylinder,  there  is  provided  a  spring  bolt  161  which  is 
passed  through  an  opening  on  the  side  of  the  high  pres- 
sure  cylinder,  and  through  the  circumferential  disc  151 
with  which  it  is  permanently  connected.  During  a  piston 
stroke  when  the  chamber  1  30  is  filled,  the  capture  disc 

40  1  32  abuts  against  the  stop  nut  1  64  at  the  end  of  the  rod 
and  compresses  the  spring  1  60a  against  the  circumfer- 
ential  disc  1  51  on  the  valve  housing  1  5,  which  under  the 
influence  of  the  spring  1  60a  is  pressed  against  its  lower 
position.  At  the  same  time  the  capture  disc  132  also 

45  abuts  against  a  stop  nut  1  94  on  the  end  of  a  camshaft 
1  90,  which  similarly  is  arranged  parallel  to  the  first  piston 
1  31  on  the  outside  of  the  high  pressure  cylinder  1  3  and 
passed  through  an  opening  on  the  side  of  this.  On  the 
camshaft  1  90  there  is  provided  a  cam  disc  191,  the  cam- 

so  shaft  and  cam  disc  thus  constituting  a  cam  mechanism 
which  can  engage  with  cam  groove  182  on  a  ratchet 
mechanism  18.  The  blocking  mechanism  18  is  located 
in  the  starting  position  of  the  slide  valve  15  in  blocking 
abutment  against  the  circumferential  disc  151,  but  the 

55  blocking  is  cancelled  when  the  camshaft  190  is  pulled 
with  the  capture  disc  132,  thus  cancelling  the  engage- 
ment  between  the  camshaft  191  and  the  cam  groove 
1  82  in  the  ratchet  mechanism.  The  slide  valve  1  5  there- 
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by  moves  without  hindrance  under  the  influence  of  the 
compression  spring  160a  to  the  lower  position,  while  a 
helical  spring  mechanism  17  which  is  attached  to  the 
upper  section  of  the  high  pressure  cylinder  13  and  the 
camshaft,  now  that  the  cam  disc  is  disengaged  from  the 
ratchet  mechanism,  pulls  the  camshaft  191  upwards, 
thus  engaging  the  cam  disc  once  again  with  the  cam 
groove  182  in  the  ratchet  mechanism  18,  and  the  slide 
valve  15  via  the  circumferential  disc  engages  in  a  lock- 
ing  manner  with  a  locking  groove  181  on  the  ratchet 
mechanism  1  8.  The  slide  valve  is  thereby  moved  by  the 
compression  spring  1  60a  and  ends  in  its  lower  position, 
securely  locked  in  this  position  by  the  ratchet  mecha- 
nism  18,  whereby  free  passage  is  created  between  the 
high  pressure  chamber  1  30  and  the  low  pressure  cham- 
ber  14  via  the  opening  134,  thus  equalizing  the  hydro- 
static  pressure,  and  the  piston  131  begins  the  return 
stroke  back  to  the  starting  position  under  the  weight  of 
the  pressure  reservoir  or  head  1  and  the  falling  pressure 
in  the  high  pressure  chamber  130.  During  the  return 
stroke  the  capture  disc  132  pulls  the  sleeve  195  which 
is  permanently  fitted  on  to  the  camshaft  190  and  also 
the  sleeve  165  on  to  the  spring  bolt  161,  during  which 
the  cam  disc  1  91  is  disengaged  from  the  ratchet  mech- 
anism  18  and  at  the  same  time  the  compression  spring 
160b  is  stretched.  The  locking  of  the  slide  valve  in  the 
lower  position  is  thereby  cancelled  and  it  is  moved  under 
the  influence  of  the  compression  spring  160b  back  to  its 
upper  position,  while  the  connection  between  the  envi- 
ronment  and  the  high  pressure  chamber  130  via  the 
openings  150  and  133  is  reestablished,  thus  enabling 
the  cycle  to  be  repeated. 

The  compression  springs  160a  and  160b  are  pref- 
erably  designed  as  Belleville  springs.  As  already  de- 
scribed,  the  springs  in  the  helical  spring  mechanism  17 
are  a  tension  spring  1  71  . 

The  first  piston  131,  as  illustrated  schematically  in 
fig.  10  and  in  more  detail  in,  e.g.,  fig.  12a,  is  rigidly  con- 
nected  via  the  piston  rod  with  the  second  piston  21  in 
the  secondary  pump  system  2,  as  is  most  clearly  illus- 
trated  in  figures  1  1  a  and  lib.  In  fig.  1  1  a  both  the  pistons 
131  and  21  are  shown  in  their  starting  positions.  When 
the  first  piston  131  moves,  the  second  piston  21  in  the 
secondary  pump  cylinder  20  is  moved  to  act  upon  the 
sampler  tube  which  is  connected  to  the  lower  end  of  the 
secondary  pump  piston  21  via  the  sampler  tube  adaptor 
33.  This  can  slide  on  the  control  bolt  24  which  is  attached 
in  the  locking  ring  201  on  the  lower  part  of  the  secondary 
pump  cylinder  20,  and  prevents  the  sampler  tube  30  or 
the  sampler  tube  adaptor  33  from  rotating  on  the  sec- 
ondary  pump  piston  21  .  On  the  secondary  pump  cylin- 
der  20  there  is  provided  a  three-way  valve  22  which  is 
opened  during  the  lowering  of  the  sampler  and  causes 
water  to  enter  in  under  hydrostatic  pressure  into  an  an- 
nular  space  202  which  in  the  secondary  pump  piston's 
21  starting  position  is  created  between  the  sliding  bear- 
ing  200  on  the  secondary  pump  piston  and  the  sliding 
bearing  211  on  the  inside  of  the  wall  of  the  secondary 

pump  cylinder  20  when  the  sampler  is  positioned  on  the 
seabed,  while  at  the  same  time  it  is  opened  for  the  work- 
ing  stroke  of  the  piston  1  32.  The  secondary  pump  piston 
21  is  forced  downwards,  while  at  the  same  time  the  inlet 

5  opening  in  the  three-way  valve  22  is  closed.  In  its  place 
a  connection  is  obtained  between  the  annular  space  202 
and  an  outlet  opening  in  the  three-way  valve  which  is 
connected  with  a  flexible  hose  23.  Under  the  influence 
of  the  secondary  pump  piston  21  the  water  is  now  forced 

10  out  of  the  annular  space  and  into  the  flexible  hose  23 
which  is  connected  to  an  inlet  opening  in  the  sampler 
tube  adaptor  33.  This  inlet  opening  in  the  sampler  tube 
adaptor  33  is  connected  with  one  or  more  water  injection 
conduits  35  on  the  side  of  the  sampler  tube.  The  object 

is  of  these  water  injection  conduits  is  to  reduce  the  friction 
and  provide  fluid  lubrication  during  the  penetration  of  the 
sampler  tube  30  into  the  sedimentary  layer. 

During  the  drop  stroke,  i.e.  the  return  movement  of 
the  piston  131,  the  secondary  pump  cylinder  21  and  thus 

20  the  head  1  abut  against  the  sampler  tube  adaptor  1  33, 
the  secondary  pump  pistor  21  returns  to  the  starting  po- 
sition  and  the  water  is  forced  out  via  the  opening  203  in 
the  upper  volume  of  the  secondary  pump  cylinder  20, 
while  the  annular  space  202  which  is  again  formed  dur- 

25  ing  the  return  movement  via  the  three-way  valve  22  is 
connected  with  the  environment  and  once  again  filled 
with  water  under  hydrostatic  pressure,  after  which  the 
cycle  is  repeated. 

The  operation  of  the  hydrostatic  sampler  according 
30  to  the  invention  will  be  described  in  more  detail  in  con- 

nection  with  figs.  15-18.  In  reality  the  procedures  used 
are  not  substantially  different  from  those  used  in  gravi- 
tation  samplers.  In  fig.  1  5  the  sampler  1  is  illustrated  dur- 
ing  lowering  from,  e.g.,  a  research  vessel.  The  head  or 

35  pressure  reservoir  1  is  attached  to  the  lowering  line  and 
on  the  sampler  section  3  there  is  provided  an  attach- 
ment  point  for  a  support  leg  6,  which  is  shown  closed 
around  the  sampler  tube  30.  Release  lines  60  for  the 
support  legs  are  shown  hanging  in  a  slack  arc  around 

40  the  sampler.  Inside  those  safety  bars  illustrated,  e.g.,  in 
fig.  11b,  the  sampler  according  to  the  invention  will  be 
equipped  with  completely  different  instruments,  includ- 
ing  an  inclination  sensor  for  detecting  the  sampler's  true 
inclination  on  the  seabed,  a  sonar  device  for  measuring 

45  the  distance  to  the  bottom,  depths  of  penetration  and 
also  for  the  transfer  of  information  on  inclination.  The 
sonar  device,  which  is  not  illustrated  in  more  detail,  but 
which  may  be,  e.g.,  a  known  per  se  modulated  pinger, 
indicates  the  distance  to  the  bottom,  thereby  enabling 

so  the  support  legs  6  to  be  released  and  brought  into  po- 
sition  by  the  release  line  60  before  the  sampler  reaches 
the  bottom,  the  support  legs  slidinc  along  the  sampler 
tube  to  abut  against  the  sampler  head  31  as  illustrated 
in  fig.  1  6.  Any  inclination  indicated  can  now  be  compen- 

55  sated  by  means  of  the  lines  60,  thus  allowing  the  sam- 
pler  tube  to  be  positioned  in  a  substantially  vertical  man- 
ner.  By  means  of  the  initial  impact  the  sampler  tube  30 
is  now  driven  down  into  the  sedimentary  layer  as  illus- 
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trated  in  fig.  17.  The  driving  operation  continues  in  an 
alternating  stroke  cycle  until  the  desired  depth  of  pene- 
tration  is  achieved  or  the  hydrostatic  energy  potential 
approaches  zero.  This  usually  involves  approximately 
200  strokes,  depending,  as  mentioned  above,  on  the  ra-  s 
tio  between  the  volume  of  the  low  pressure  chamber  and 
the  volume  of  the  high  pressure  chamber.  After  sam- 
pling  is  completed,  the  sampler  and  the  sampler  tube 
with  the  core  sample  are  pulled  up  to  the  surface  by 
means  of  a  lifting  line,  the  pressure  in  the  high  pressure  10 
chamber  1  30  and  the  low  pressure  chamber  1  4  now  be- 
ing  the  same  and  identical  with  the  surrounding  hydro- 
static  pressure.  During  lifting  the  borehole  is  refilled  with 
water  to  prevent  the  creation  of  a  vacuum  when  the  core 
sample  and  the  sampler  tube  are  pulled  out.  During  lift-  15 
ing  the  pressure  reservoir  is  decompressed  via  the  pres- 
sure  relief  valve  10. 

In  a  typical  and  preferred  embodiment  the  hydro- 
static  sampler  according  to  the  invention  weighs  approx- 
imately  550  kg  without  the  sampler  tube.  It  is  arranged  20 
to  work  at  water  depths  between  200  and  6,000  m  and 
consequently  must  be  designed  to  resist  the  pressure 
forces  which  prevail  at  such  depths.  Depending  on  the 
water  depth  the  number  of  strokes  can  be  approximately 
200  with  an  stroke  length  of  approximately  350  mm.  The  25 
possible  penetration,  depending  on  the  nature  of  the 
sediments,  can  amount  to  up  to  30  m,  which  means  that 
the  core  sample's  length  is  30  m  and  this  again  means 
that  special  precautions  must  be  taken  on  the  mother 
vessel  when  the  core  sample  is  taken  aboard.  The  30 
stroke  frequency  used  can  vary  from,  e.g.  0.6  -  3  Hz,  i. 
e.  the  actual  sampling  operation  can  be  performed  in 
the  course  of  a  few  minutes  or  less.  The  stroke  frequen- 
cy  can  be  adjusted  via  the  inlet  valve  111,  and  this  is 
usually  necessary  as  too  high  an  stroke  frequency  re-  35 
suits  in  severe  dynamic  loads  on  the  piston  rod.  It  will 
be  obvious  to  those  skilled  in  the  art  that  there  are  a 
number  of  structural  requirements  which  have  to  be  sat- 
isfied  in  a  hydrostatic  sampler  of  this  kind,  with  the  pur- 
pose  of  operating  at  depths  as  low  as  6,000  m.  It  is,  e.  40 
g.,  important  to  dimension  conduits  and  valves  in  order 
to  avoid  flow  friction  loss  and  there  are  naturally  special 
requirements  regarding  resistance  to  corrosion,  which 
can  be  met  by  the  choice  of  the  correct  corrosion-  and 
pressure-resistant  materials.  45 

The  operation  of  the  sampler  can  be  monitored  by 
means  of  a  hydrophone  connected  to  an  amplifier 
aboard  the  mother  vessel  in  order  to  record  the  sound 
of  the  impacts. 

If  the  sampler  is  to  be  used  in  particularly  hard  sed-  so 
iments,  the  sampler  head  31  can  be  designed  as  a  rotary 
drill  chisel  to  which  a  rotating  motion  is  provided  by,  e. 
g.,  converting  a  part  of  the  impact  energy  to  rotary  mo- 
tion  by  means  of  a  suitable  device,  and  in  a  known  per 
se  manner.  The  rotary  movement  could  possibly  also  be  55 
provided  directly  by  an  additional  hydrostatic  motor. 

With  regard  to  the  sampler  tube  itself,  it  is  designed 
in  a  known  per  se  manner  and  composed  of  sections 
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which  may,  e.g.,  be  3  m  in  length.  The  individual  sampler 
tube  sections  are  connected  by  means  of  a  tube  section 
adaptor  36  which  also  provides  fluid  connection  be- 
tween  the  water  injection  conduits  35  inside  the  individ- 
ual  sections.  In  the  sampler  tube  there  is  further  provid- 
ed  a  core  retaining  device  32  which  grips  the  core  and 
is  pushed  upwards  in  the  tube  sections  during  penetra- 
tion. 

Claims 

1  .  A  machine  for  performing  work  at  great  depths,  con- 
sisting  of  at  least  one  arbitrary  work  tool  (1)  of 
known  per  se  type,  at  least  one  hydraulic  motor  (2) 
which  is  adapted  in  order  to  be  able  to  be  operated 
by  the  surrounding  water  masses,  at  least  one  low 
pressure  reservoir  (3),  at  least  one  intake  valve  (4) 
which  is  arranged  so  that  the  hydrostatic  pressure 
in  surrounding  water  masses  leads  water  through 
the  valve  (4)  via  a  pipe  or  hose  connection  to  the 
motor  (2)  and  further  via  a  corresponding  pipe  or 
hose  connection  to  the  low  pressure  reservoir  (3), 
and  a  per  se  known  fluid  filter  (5)  arranged  in  the 
surrounding  water  masses  such  that  the  fluid  flow 
through  the  intake  valve  (4)  to  the  motor  (2)  flows 
through  the  fluid  filter  (5),  the  motor  (2)  to  the  great- 
est  possible  extent  by  means  of  per  se  prior  art  con- 
verting  the  pressure  energy  in  the  through-flowing 
fluid  into  pressure  energy  which  can  be  used  by  the 
work  tool  (1),  characterized  in  that  the  at  least  one 
hydraulic  motor  (2)  comprises  a  hydrostatic  axial 
piston  motor  (2a)  installed  in  communication  with 
the  low  pressure  reservoir  (3)  a  low  pressure  cham- 
ber  (1  1  )  thereof  being  rigidly  connected  with  a  high 
pressure  cylinder  (12)  with  at  least  two  separate  vol- 
umes  (120a  and  120b)  forming  an  integral  part  of 
the  axial  piston  motor  (2a)  and  containing  a  piston 
(15)  and  piston  rod  (16)  of  the  latter,  that  per  se 
known  valve  devices  (1  3a,  1  3b,  1  4a,  1  4b)  bring  one 
or  more  of  the  cylinder  volumes  (120a  and  120b) 
into  alternating  communication  with  the  surround- 
ing  water  masses  and  the  low  pressure  chamber 
(11)  respectively  in  such  a  manner  that  the  high 
pressure  cylinder  (1  2)  acts  as  the  working  cylinder 
of  a  water-driven  axial  motor,  imparting  a  pulsating 
or  reciprocating  movement  to  the  piston  (15)  and 
the  piston  rod  (1  6)  provided  in  the  high  pressure  cyl- 
inder  (12). 

2.  A  machine  according  to  claim  1,  characterized  in 
that  between  the  valves  (4)  and  (1  3a,  1  3b)  there  are 
provided  a  choke  valve  (18)  and  an  accumulator 
(19)  in  order  to  equalize  the  fluid  flow  through  the 
filter  (5). 

3.  A  machine  according  to  claim  1,  characterized  in 
that  the  low  pressure  reservoir  (3)  is  approximately 
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free  of  gases  other  than  water  vapour,  the  pressure 
in  the  low  pressure  reservoir  being  approximately 
limited  to  water  vapour  pressure  at  the  relevant  tem- 
perature  throughout  the  entire  work  period  from  the 
time  the  reservoir  is  empty  of  water  until  it  is  com-  s 
pletely  full  of  water  supplied  from  the  environment. 

4.  A  machine  according  to  claim  1,  characterized  in 
that  the  piston  (15)  and  the  piston  rod  (16)  are  rigidly 
connected  with  a  second  piston  (21)  provided  in  a  10 
second  cylinder  (22),  that  the  second  cylinder  (22) 
is  rigidly  connected  with  and  has  the  same  centre 
axis  as  the  first  cylinder  (12),  and  that  the  second 
cylinder  (22)  with  the  second  piston  (21)  is  equipped 
with  per  se  known  non-return  valves,  the  second  15 
cylinder  thus  acting  as  an  axial  pump  (20). 

stroke,  while  valve  (1  4a)  is  kept  closed,  thus  impart- 
ing  to  the  piston  (15)  a  downwards  directed  move- 
ment  and  causing  a  first  downwards  directed  im- 
pulse  to  the  impact  device  (17),  the  cylinder  (12) 
with  the  low  pressure  chamber  (11)  being  simulta- 
neously  given  an  upwards  directed  reaction  move- 
ment,  and  that  at  the  next  stroke  the  valve  (14a)  is 
opened,  while  valve  (13a)  is  kept  closed,  thus  im- 
parting  to  the  low  pressure  chamber  (11)  and  the 
high  pressure  cylinder  (12)  a  dropping  movement 
which  ends  with  a  second  downwards  directed  im- 
pulse  to  the  impact  device  (17)  after  which  the  first 
stroke  is  repeated,  and  so  on  until  the  differential 
pressure  between  the  surrounding  water  and  the 
low  pressure  chamber  (11,  3)  is  insufficient,  or  the 
intake  valve  (4)  is  closed. 

5.  A  machine  according  to  claim  4,  characterized  in 
that  the  medium  pumped  by  the  axial  pump  (20)  is 
the  surrounding  liquid,  and  that  the  pump  operates  20 
as  an  open  system  which  "consumes"  surrounding 
liquid. 

6.  A  machine  according  to  claim  4,  characterized  in 
that  the  medium  pumped  by  the  axial  pump  (20)  is  25 
a  commercial  hydraulic  oil  which  is  provided  in  a 
closed  system  comprising  at  a  minimum  the  axial 
pump  (20),  a  hydraulic  motor  (31  )  and  related  hose 
and  valve  connections. 

30 
7.  A  machine  according  to  claim  6,  characterized  in 

that  the  closed  hydraulic  system  also  comprises  at 
least  one  accumulator  (32)  and  at  least  one  pres- 
sure  regulating  valve  (33)  for  equalizing  the  supply 
pressure  from  the  axial  pump  (20).  35 

8.  A  machine  according  to  claim  1,  characterized  in 
that  the  low  pressure  chamber  (11)  is  disengagea- 
bly  connected  with  an  extra  low  pressure  reservoir 
(3)  via  a  hose  or  pipe  connection,  that  the  low  pres-  40 
sure  chamber  (1  1  )  is  directly  connected  with  an  ac- 
cumulator  (40),  and  that  the  differential  pressure 
between  the  low  pressure  chamber  (1  1  )  and  the  low 
pressure  reservoir  (3)  is  controlled  by  means  of  a 
differential  pressure  limiting  valve  (41)  45 

9.  A  machine  according  to  claim  1,  characterized  in 
that  the  high  pressure  cylinder  (1  2)  is  arranged  with 
its  longitudinal  axis  approximately  perpendicular  to 
the  seabed,  that  the  piston  rod  (16)  is  rigidly  con-  so 
nected  with  an  impact  device  (17)  with  approxi- 
mately  the  same  longitudinal  axis  as  the  piston  rod 
(16),  that  the  lower  chamber  (1  20b)  has  a  constant- 
ly  open  fluid  connection  with  the  low  pressure 
chamber  (11)  and  constantly  closed  connection  with  55 
the  external  pressure,  while  only  the  upper  chamber 
(120a)  is  arranged  so  as  to  provide  an  axial  motor 
effect,  the  valve  (13a)  being  opened  at  the  first 

10.  A  machine  according  to  claim  9,  characterized  in 
that  at  least  one  motor  (2)  drives  an  electric  gener- 
ator. 

11.  A  machine  according  to  claim  9,  characterized  in 
that  the  impact  device  (17)  is  in  the  form  of  a  per- 
cussion  drill  and  that  the  downwards  directed  pul- 
sations  are  partially  converted  to  rotational  move- 
ment  through  a  per  se  known  mechanical  device 
(170). 

12.  A  machine  according  to  claims  4  and  9,  character- 
ized  in  that  the  impact  device  (17)  is  in  the  form  of 
a  percussion  drill  and  that  the  axial  pump  (20)  is 
used  to  operate  a  hydraulic  rotary  engine  (50)  which 
imparts  a  rotational  movement  to  the  impact  device 
(17). 

13.  A  machine  according  to  claims  9,  11  and  12,  char- 
acterized  in  that  the  impact  device  (17)  forms  the 
top  of  a  sampler  tube  (60)  consisting  of  one  or  more 
sampler  tube  sections  (61)  arranged  to  take  sam- 
ples  of  sediments  on  the  seabed. 

14.  A  machine  according  to  claim  9,  characterized  in 
that  the  impact  device  (17)  forms  the  bottom  end  of 
an  anchor  (70)  which  in  known  per  se  manner  can 
consist  of  several  arms  (71  )  hinged  near  the  bottom 
end  (17)  so  that  the  anchor  offers  little  resistance 
when  driven  into  the  seabed,  but  strong  resistance 
when  attempts  are  made  to  pull  it  up  by  means  of, 
e.g.,  an  anchor  chain  (72)  attached  to  the  top  of  the 
low  pressure  chamber  (11),  since  the  arms  (71)  are 
then  unfolded. 

15.  A  machine  according  to  claims  11  or  12,  character- 
ized  in  that  the  impact  device  (17)  is  in  the  form  of 
a  screw  with  relatively  large  threads  (171),  thus 
causing  the  screw  to  be  attached  to  the  bottom  in 
such  a  manner  that  it  anchors  the  machine  and  any 
vessel  attached  to  it  via,  e.g.,  an  anchor  chain  (72). 

30 
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16.  A  machine  for  performing  work  at  great  depths,  con- 
sisting  of  at  least  one  arbitrary  work  tool  (1)  of 
known  per  se  type,  at  least  one  hydraulic  motor  (2) 
which  is  adapted  in  order  to  be  able  to  be  operated 
by  the  surrounding  water  masses,  at  least  one  low 
pressure  reservoir  (3),  and  at  least  one  intake  valve 
(4)  which  is  arranged  so  that  the  hydrostatic  pres- 
sure  in  surrounding  water  masses  leads  water 
through  the  valve  (4)  via  a  pipe  or  hose  connection 
to  the  motor  (2)  and  further  via  a  corresponding  pipe 
or  hose  connection  to  the  low  pressure  reservoir  (3), 
and  a  per  se  known  fluid  filter  (5)  arranged  in  the 
surrounding  water  masses  such  that  the  fluid  flow 
through  the  intake  valve  (4)  to  the  motor  (2)  flows 
through  the  fluid  filter  (5),  the  motor  (2)  to  the  great- 
est  possible  extent  by  means  of  per  se  prior  art  con- 
verting  the  pressure  energy  in  the  through-flowing 
fluid  into  pressure  energy  which  can  be  used  by  the 
work  tool  (1),  characterized  in  that  the  at  least  one 
hydraulic  motor  (2)  is  a  rotary  motor  installed  direct- 
ly  in  the  low  pressure  reservoir  (3). 

17.  A  machine  according  to  claim  16,  characterized  in 
that  the  at  least  one  motor  (2)  drives  an  electrical 
generator. 

18.  Use  of  the  hydrostatic  machine  according  to  any  of 
the  claims  1-15  in  a  hydrostatic  sampler  especially 
for  core  samples  of  marine  sediments,  wherein  the 
sampler  consists  of  a  cylindrical  head  (1  )  and  a  sub- 
stantially  cylindrical  sampler  section  (3)  whose  lon- 
gitudinal  axis  passes  approximately  through  the 
head's  (1)  centre  of  gravity,  and  wherein  the  sam- 
pler  section  comprises  a  sampler  tube  (30)  which 
consists  of  at  least  one  sampler  tube  section,  char- 
acterized  in  that  the  head  (1  )  constitutes  a  pressure 
reservoir  consisting  of  at  least  one  reservoir  sec- 
tion,  that  the  pressure  reservoir  (1  )  comprises  a  low 
pressure  chamber  (14)  and  a  working  cylinder  (1  3) 
with  a  high  pressure  chamber  (130)  provided  in  or 
directly  connected  with  the  low  pressure  chamber 
(14),  that  the  high  pressure  chamber  (130)  is  con- 
nected  via  an  inlet  opening  (133)  with  the  outside 
of  the  pressure  reservoir  and  via  a  further  opening 
(134)  with  the  low  pressure  chamber  (14),  that  in 
the  high  pressure  chamber  (130)  there  is  provided 
a  first  piston  (131),  with  direction  of  movement 
along  the  longitudinal  axis  of  the  sampler  section 
(3),  and  that  the  sampler  section  (3)  with  the  sam- 
pler  tube  (30)  are  arranged  to  perform  a  stroke 
movement  generated  by  the  effect  of  the  hydrostatic 
pressure  on  the  first  piston  (131),  during  which  the 
said  piston  (131)  moves  from  a  starting  position  to 
a  final  position  in  the  high  pressure  chamber  (130) 
and  thereafter  due  to  the  weight  of  the  head  (1  )  re- 
turns  to  the  starting  position  during  a  downwards 
directed  movement  of  the  head  (1  )  and  the  second- 
ary  pump  cylinder  (20)  to  abut  against  the  sampler 
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section  (3). 

19.  Use  according  to  claim  18,  characterized  in  that 
there  is  provided  a  secondary  pump  system  (2)  con- 

5  sisting  of  a  secondary  pump  cylinder  (20)  with  a 
second  piston  (21),  the  secondary  pump  cylinder 
(20)  being  rigidly  connected  with  the  head  (1)  and 
having  the  same  central  longitudinal  axis  as  the 
head  (1)  and  the  sampler  tube  (30),  and  that  the  first 

10  piston  (131)  is  rigidly  connected  with  the  second 
piston  (21)  and  with  the  sampler  section  (3). 

20.  Use  according  to  claim  18  or  19,  characterized  in 
that  the  high  pressure  cylinder  (13)  on  the  outside 

is  of  its  upper  section  is  surrounded  by  a  sleeve- 
shaped  slide  valve  (15)  moveable  in  axial  direction 
around  this  section,  arranged  to  provide  fluid  com- 
munication  between  the  high  pressure  chamber 
(1  30)  and  the  environment  respectively  via  the  inlet 

20  opening  (133)  and  between  the  high  pressure 
chamber  (130)  and  the  low  pressure  chamber  (14) 
via  the  additional  opening  (134),  the  additional 
opening  (1  34)  being  composed  of  at  least  one  outlet 
opening  on  the  upper  section  of  the  first  piston's 

25  (1  31  )  cylinder  (1  3)  in  order  to  provide  fluid  commu- 
nication  between  the  high  pressure  chamber  (13) 
and  the  low  pressure  chamber  (14). 

21  .  Use  according  to  claim  20,  characterized  in  that  the 
30  inlet  opening  (133)  is  in  fluid  communication  with 

the  high  pressure  chamber  (130)  via  a  first  flexible 
hose  (12)  which  is  attached  to  an  inlet  opening  (150) 
on  the  slide  valve  (15),  the  inlet  opening  (150)  on 
the  slide  valve  (15)  being  capable  of  fluid  commu- 

35  nication  with  at  least  one  inlet  opening  (1  33)  in  the 
upper  section  of  the  cylinder  (1  3). 

22.  Use  according  to  claim  20,  characterized  in  that 
there  are  provided  two  sets  of  spring  mechanisms 

40  (16)  around  one  or  more  spring  bolts  (161)  which 
are  slidingly  arranged  parallel  to  the  central  longi- 
tudinal  axis,  that  the  first  set  of  spring  mechanisms 
(1  6)  comprises  springs  which  extend  between  a  cir- 
cumferential  disc  (151)  on  the  slide  valve  (16)  and 

45  a  stop  disk  permanently  connected  to  the  spring 
bolts  (161),  that  the  second  set  of  spring  mecha- 
nisms  (16)  extends  between  the  circumferential 
disc  (151)  and  a  locating  disc  (1  32)  on  the  lower  end 
of  the  first  piston  (131),  and  that  the  capture  disc 

so  (1  32)  abuts  against  a  stop  disk  on  the  lower  end  of 
the  spring  bolts  (1  61  )  when  the  first  piston  (1  31  )  ap- 
proaches  its  lower  end  position,  thus  causing  the 
first  set  of  spring  mechanisms  to  be  tensioned, 
while  the  locating  disc  (132)  tensions  the  second 

55  set  of  spring  mechanisms  when  the  first  piston  (131) 
approaches  its  upper  position,  the  circumferential 
disc  (151)  and  the  slide  valve  (15)  being  affected  by 
a  spring  load  directed  towards  the  same  end  posi- 
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tion  when  the  first  piston  (131)  is  located  close  to 
an  end  position. 

23.  Use  according  to  claim  20,  characterized  in  that 
spring  mechanisms  (17)  are  provided  around  one  s 
or  more  camshafts  (190)  on  both  sides  of  a  disk 
(136)  which  is  permanently  connected  to  the  high 
pressure  chamber  (130),  that  the  springs  (170)  in 
the  spring  mechanism  (1  7)  extend  between  the  disc 
(1  36)  and  fixed  points  on  the  camshafts  (1  90),  that  10 
the  camshafts  (190)  pass  freely  through  the  disc 
(136)  and  are  axially  slidingly  arranged  parallel  to 
the  central  longitudinal  axis,  and  that  cam  discs 
(191)  are  rigidly  connected  with  the  camshafts. 

15 
24.  Use  according  to  claim  23,  characterized  in  that 

there  is  provided  a  ratchet  mechanism  (18)  which 
is  arranged  to  lock  the  slide  valve  (15)  axially  when 
it  is  located  in  its  upper  or  lower  end  position,  that 
the  ratchet  mechanism  (18)  is  spring  loaded  in  the  20 
direction  of  the  locking  position  and  the  cam  discs 
(191),  that  the  ratchet  mechanism  is  located  in  the 
locking  position  when  the  cam  discs  (191)  are  lo- 
cated  in  a  groove  (182)  in  the  ratchet  mechanism, 
that  this  position  of  the  cam  discs  (1  91  )  which  cor-  25 
responds  to  the  groove  (1  82)  also  corresponds  to  a 
neutral  position  of  the  spring  mechanism  (1  7)  in  re- 
lation  to  the  camshafts'  (190)  axial  movement,  and 
that  the  ratchet  mechanism  (18)  is  forced  away  from 
the  camshaft  and  out  of  the  locking  position  when  30 
the  cam  disks  (191)  are  forced  downwards  or  up- 
wards  and  out  of  the  groove  (182). 

25.  Use  according  to  claim  24,  characterized  in  that  the 
camshafts  (1  90)  pass  through  a  capture  disc  (1  32)  35 
which  is  permanently  connected  with  the  lower  end 
of  the  first  piston  (131),  that  when  the  piston  ap- 
proaches  its  lower  end  position,  the  capture  disc 
(132)  abuts  against  a  disk,  nut  or  the  like  which  is 
rigidly  connected  with  the  lower  end  of  the  cam-  40 
shafts,  and  that  when  the  first  piston  (131)  ap- 
proaches  its  upper  final  position,  the  capture  disk 
abuts  against  a  disk,  sleeve  (1  95),  cross  section  ex- 
tension  or  the  like  which  is  axially  rigidly  connected 
with  the  camshafts,  so  that  close  to  an  arbitrary  final  45 
position  the  first  piston  forces  the  camshafts  (190) 
with  the  cam  disks  (1  91  )  out  of  their  neutral  position 
and  causes  an  opening  of  the  ratchet  mechanism 
(18). 

50 
26.  Use  according  to  claim  1  8,  characterized  in  that  the 

volume  of  the  first  piston's  (1  31  )  cylinder  (1  3)  is  re- 
duced  by  a  lining  (135)  being  provided  in  the  high 
pressure  chamber  (1  30),  the  first  piston  being  given 
a  correspondingly  reduced  dimension.  55 

27.  Use  according  to  claim  1  8,  characterized  in  that  be- 
tween  the  low  pressure  chamber  (14)  and  the  out- 

side  of  the  head  (1)  there  is  provided  a  one-way 
pressure  relief  valve  (10),  which  opens  from  the 
chamber  (1  4)  to  the  outside  of  the  head  (1  ). 

28.  Use  according  to  claim  1  9,  characterized  in  that  the 
secondary  pump  cylinder  (20)  is  provided  with  a 
three-way  valve  (22)  on  at  least  one  end,  the  three- 
way  valve  (22)  providing  fluid  communication  be- 
tween  the  outside  of  an  annular  space  (202)  which 
is  created  in  the  secondary  pump  cylinder  on  the 
side  of  the  second  piston  (21  )  where  the  three-way 
valve  (22)  is  provided,  and  that  the  three-way  valve 
has  an  approximately  direct  connection  with  the 
outside  when  the  second  piston  (21  )  causes  a  suc- 
tion  effect  in  the  annular  space  (202),  while  the  ap- 
proximately  direct  connection  is  blocked  at  the 
same  time  as  a  connection  is  opened  to  a  water  in- 
jection  conduit  (35)  via  a  second  flexible  hose  (23) 
when  the  annular  space  (202)  is  compressed  by  the 
second  piston  (21),  and  that  the  water  injection  con- 
duit  (35)  is  provided  in  the  sampler  section  (3)  in 
order  to  provide  fluid  lubrication  of  the  sampler  tube 
(30)  or  water  injection  in  the  core  hole  when  lifting 
the  sampler  tube  (30). 

29.  Use  according  to  any  of  claims  1  8  to  28,  character- 
ized  in  that  a  valve  (11)  with  a  spring-loaded  valve 
arm  (110)  closes  the  fluid  connection  between  the 
high  pressure  chamber  (130)  and  the  environment 
when  the  valve  arm  (110)  is  located  in  its  lower  po- 
sition  when  overcoming  the  spring  moment  which 
will  tend  to  open  the  valve  and  move  the  valve  arm 
(110)  to  its  upper  position,  and  that  a  weight  is  at- 
tached  by  a  line  to  the  outer  end  of  the  valve  arm 
(1  1  0),  the  weight  thus  keeping  the  valve  (1  1  )  closed 
until  the  weight  hits  the  seabed  when  the  sampler 
is  being  lowered,  and  the  hydrostatic  sampler  will 
automatically  begin  to  perform  the  impact  move- 
ment  when  the  distance  between  the  seabed  and 
the  head  (1)  corresponds  approximately  to  the 
length  of  the  line  between  the  valve  arm  (110)  and 
the  weight. 

30.  Use  according  to  any  of  the  claims  18-29,  charac- 
terized  in  that  a  high  pressure  hose  connects  the 
valve  (11)  directly  or  indirectly  with  a  fluid  compres- 
sor,  thus  enabling  the  supply  of  fluid  from  the  said 
compressor  to  replace  fluid  from  the  environment 
under  operating  conditions  where  the  hydrostatic 
pressure  in  the  head's  (1)  environment  is  not  suffi- 
cient  to  operate  the  sampler. 

Patentanspriiche 

1.  Maschine  zum  Durchfuhren  einer  Arbeit  unter  gro- 
I3en  Tiefen,  die  aus  mindestens  einem  wahlweisen 
Arbeitswerkzeug  (1)  eines  per  se  bekannten  Typs, 
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mindestens  einem  hydraulischen  Motor  (2),  der  da- 
zu  angepaBt  ist,  in  der  Lage  zu  sein,  durch  die  um- 
gebenden  Wassermassen  betatigt  zu  werden,  min- 
destens  einem  Niederdruck-Reservoir  (3),  minde- 
stens  einem  EinlaBventil  (4),  das  so  angeordnet  ist,  s 
da(3  der  hydrostatische  Druck  in  den  umgebenden 
Wassermassen  Wasser  durch  das  Ventil  (4)  iiber 
eine  Rohr-  oder  Schlauch-Verbindung  zu  dem  Mo- 
tor  (2)  und  weiter  iiber  eine  entsprechende  Rohr- 
oder  Schlauchverbindung  zu  dem  Niederdruck-Re-  10 
servoir  (3)  fiihrt,  und  einem  per  se  bekannten  Fluid- 
Filter  (5),  der  in  den  umgebenden  Wassermassen 
angeordnet  ist,  so  dal3  die  Fluidstromung  durch  das 
EinlaBventil  (4)  zu  dem  Motor  (2)  durch  den  Fluid- 
Filter  (5)  flieBt,  besteht,  wobei  der  Motor  (2)  in  dem  is 
groBtmoglichen  Umfang  mit  Mitteln,  die  per  se  nach 
dem  Stand  der  Technik  bekannt  sind,  die  Drucken- 
ergie  in  dem  hindurchflieBenden  Fluid  in  Drucken- 
ergie  konvertiert,  die  durch  das  Arbeitswerkzeug  (1  ) 
verwendet  werden  kann,  dadurch  gekennzeichnet,  20 
dal3  der  mindestens  eine  hydraulischer  Motor  (2)  ei- 
nen  hydrostatischen,  Axialkolbenmotor  (2a),  der  in 
Kommunikation  mit  dem  Niederdruck-Reservoir  (3) 
installiert  ist,  aufweist,  wobei  eine  Niederdruck- 
Kammer  (11)  davon  starr  mit  einem  Hochdruckzy-  25 
linder  (12)  verbunden  ist,  mit  mindestens  zwei  se- 
paraten  Volumina  (120a  und  120b),  die  einen  inte- 
gralen  Teil  des  Axialkolbenmotors  (2a)  bilden  und 
enthaltend  einen  Kolben  (15)  und  eine  Kolbenstan- 
ge  (1  6)  des  letzteren,  wobei  diese  per  se  bekannten  30 
Ventilvorrichtungen  (13a,  13b,  14a,  14b)  ein  oder 
mehrere  der  Zylindervolumina  (120a  und  120b)  in 
alternierende  Kommunikation  mit  den  umgebenden 
Wassermassen  und  die  Niederdruck-Kammer  (11) 
jeweils  in  einer  solchen  Art  und  Weise  bringen,  dal3  35 
der  Hochdruckzylinder  (12)  als  der  Arbeitszylinder 
eines  wasser-getriebenen  Axialmotors  wirkt,  was 
eine  pulsierende  oder  sich  hin-  und  herbewegende 
Bewegung  auf  den  Kolben  (15),  vorgesehen  in  dem 
Hochdruckzylinder  (12),  aufbringt.  40 

2.  Maschine  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  dal3  zwischen  den  Ventilen  (4)  und  (13a,  13b) 
ein  Drosselventil  (18)  und  ein  Akkumulator  (1  9)  vor- 
gesehen  sind,  urn  die  Fluidstromung  durch  den  Fil-  45 
ter  (5)  zu  egalisieren. 

3.  Maschine  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  dal3  das  Niederdruck-Reservoir  (3)  annahernd 
frei  von  Gasen,  andere  als  Wasserdampf,  sind,  wo-  so 
bei  der  Druck  in  dem  Niederdruck-Reservoir  anna- 
hernd  auf  einen  Wasserdampfdruck  bei  der  rele- 
vanten  Temperatur  iiber  die  gesamte  Arbeitsperi- 
ode  hindurch  von  der  Zeit  an,  zu  der  das  Reservoir 
von  Wasser  leer  ist,  bis  es  vollstandig  mit  Wasser  55 
gefiillt  ist,  das  von  der  Umgebung  zugefiihrt  ist,  be- 
grenzt  ist. 

4.  Maschine  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  dal3  der  Kolben  (1  5)  und  die  Kolbenstange  (1  6) 
starr  mit  einem  zweiten  Kolben  (21)  verbunden 
sind,  der  in  einem  zweiten  Zylinder  (22)  vorgesehen 
ist,  dal3  der  zweite  Zylinder  (22)  starr  mit  dem  ersten 
Zylinder  (12)  verbunden  ist  und  dieselbe  Mittenach- 
se  wie  dieser  besitzt,  und  dal3  der  zweite  Zylinder 
(22)  mit  dem  zweiten  Kolben  (21)  mit  per  se  be- 
kannten  Riickschlagventilen  ausgestattet  ist,  wobei 
der  zweite  Zylinder  demzufolge  als  eine  Axialpum- 
pe  (20)  wirkt. 

5.  Maschine  nach  Anspruch  4,  dadurch  gekennzeich- 
net,  dal3  das  Medium,  das  durch  die  Axialpumpe 
(20)  gepumpt  wird,  die  umgebende  Fliissigkeit  ist, 
und  dal3  die  Pumpe  als  ein  offenes  System  arbeitet, 
das  umgebende  Fliissigkeit  "verbraucht". 

6.  Maschine  nach  Anspruch  4,  dadurch  gekennzeich- 
net,  dal3  das  Medium,  das  durch  die  Axialpumpe 
(20)  gepumpt  wird,  ein  kommerzielles,  hydrauli- 
sches  6l  ist,  das  in  einem  geschlossenen  System 
vorgesehen  ist,  das  als  ein  Minimum  die  Axialpum- 
pe  (20),  einen  hydraulischen  Motor  (31)  und  dazu 
gehorige  Schlauch-  und  Ventil-Verbindungen  auf- 
weist. 

7.  Maschine  nach  Anspruch  6,  dadurch  gekennzeich- 
net,  dal3  das  geschlossene,  hydraulische  System 
auch  mindestens  einen  Akkumulator  (32)  und  min- 
destens  ein  Druckregulierventil  (33)  zum  Egalisie- 
ren  des  Zufiihrdrucks  von  der  Axialpumpe  (20)  auf- 
weist. 

8.  Maschine  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  dal3  die  Niederdruck-Kammer  (11)  mit  einem 
Extra-Niederdruck-Reservoir  (3)  iiber  eine 
Schlauch-oder  Rohrverbindung  trennbar  ist,  dal3 
die  Niederdruck-Kammer  (11)  direkt  mit  einem  Ak- 
kumulator  (40)  verbunden  ist,  und  dal3  der  differen- 
tielle  Druckzwischen  der  Niederdruck-Kammer  (1  1  ) 
und  dem  Niederdruck-Reservoir  (3)  mittels  einem 
den  differentiellen  Druck  begrenzenden  Ventil  (41) 
gesteuert  wird. 

9.  Maschine  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  dal3  der  Hochdruckzylinder  (12)  mit  seiner  lon- 
gitudinalen  Achse  ungefahr  senkrecht  zu  dem  Mee- 
resboden  angeordnet  ist,  dal3  die  Kolbenstange 
(16)  starr  mit  einer  StoBvorrichtung  (17)  mit  unge- 
fahr  derselben  longitudinalen  Achse  wie  die  Kol- 
benstange  (16)  verbunden  ist,  dal3  die  untere  Kam- 
mer  (120b)  eine  konstant  offene  Fluidverbindung 
mit  der  Niederdruck-Kammer  (11)  und  eine  kon- 
stant  geschlossene  Verbindung  mit  dem  externen 
Druck  besitzt,  wahrend  nur  die  obere  Kammer 
(120a)  so  angeordnet  ist,  urn  einen  Axialmotor-Ef- 
fekt  zu  liefern,  wobei  das  Ventil  (1  3a)  bei  dem  ersten 
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Hub  geoffnet  wird,  wahrend  das  Ventil  (14a)  ge- 
schlossen  gehalten  wird,  um  so  auf  den  Kolben  (15) 
eine  nach  unten  gerichtete  Bewegung  aufzubrin- 
gen  und  um  einen  ersten,  nach  unten  gerichteten 
Impuls  auf  die  StoBvorichtung  (17)  aufzubringen,  s 
wobei  dem  Zylinder  (1  2)  mit  der  Druckkammer  (1  1  ) 
simultan  eine  nach  oben  gerichtete  Reaktionsbe- 
wegung  verliehen  wird,  und  dal3  bei  dem  nachsten 
Hub  das  Ventil  (14a)  geoffnet  wird,  wahrend  das 
Ventil  (1  3a)  geschlossen  gehalten  wird,  um  der  Nie-  10 
derdruck-Kammer  (1  1  )  und  dem  Hochdruckzylinder 
(12)  eine  abfallende  Bewegung  zu  verleihen,  die  mit 
einem  zweiten,  nach  unten  gerichteten  Impuls  auf 
die  StoBvorrichtung  (17)  endet,  wonach  der  erste 
Hub  wiederholt  wird,  und  so  weiter,  bis  der  differen-  15 
tielle  Druck  zwischen  dem  umgebenden  Wasser 
und  der  Niederdruck-Kammer  (11,3)  unzureichend 
ist,  oder  das  EinlaBventil  (4)  geschlossen  wird. 

10.  Maschine  nach  Anspruch  9,  dadurch  gekennzeich-  20 
net,  dal3  mindestens  ein  Motor  (2)  einen  elektri- 
schen  Generator  antreibt. 

11.  Maschine  nach  Anspruch  9,  dadurch  gekennzeich- 
net,  dal3  die  StoBvorrichtung  (1  7)  in  der  Form  eines  25 
Schlagbohrers  vorliegt  und  dal3  das  nach  unten  ge- 
richtete  Pulsieren  teilweise  in  eine  rotationsmaBige 
Bewegung  durch  eine  per  se  bekannte  mechani- 
sche  Vorrichtung  (170)  konvertiert  wird. 

30 
12.  Maschine  nach  Anspruch  4  und  9,  dadurch  gekenn- 

zeichnet,  dal3  die  Prallvorrichtung  (17)  in  der  Form 
eines  Schlagbohrers  vorliegt,  und  dal3  die  Axial- 
pumpe  (20)  dazu  verwendet  wird,  eine  hydraulische 
Rotationsmaschine  (50)  zu  betatigen,  die  eine  rota-  35 
tionsmaBige  Bewegung  auf  die  StoBvorrichtung 
(17)  aufbringt. 

13.  Maschine  nach  Anspruch  9,  11  ,  und  12,  dadurch  ge- 
kennzeichnet,  dal3  die  StoBvorrichtung  (17)  die  40 
Oberseite  eines  Probennehmerrohrs  (60)  bildet, 
das  aus  einem  oder  mehreren  Probennehmerrohr- 
abschnitten  (61)  besteht,  die  so  angeordnet  sind, 
um  Proben  von  Sedimenten  auf  dem  Meeresboden 
zu  nehmen.  45 

14.  Maschine  nach  Anspruch  9,  dadurch  gekennzeich- 
net,  dal3  die  StoBvorrichtung  (17)  das  Bodenende 
eines  Ankers  (70)  bildet,  der  in  einer  per  se  bekann- 
ten  Art  und  Weise  aus  mehreren  Armen  (71  )  beste-  so 
hen  kann,  die  nahe  des  Bodenendes  (17)  gelenkig 
verbunden  sind,  so  daBderAnker  einen  kleinen  Wi- 
derstand  liefert,  wenn  er  in  den  Meeresboden  ge- 
trieben  wird,  allerdings  einen  starken  Widerstand 
liefert,  wenn  Versuche  unternommen  werden,  ihn  55 
mittels  z.B.  einer  Ankerkette  (72)  zu  Ziehen,  die  an 
der  Oberseite  der  Niederdruck-Kammer  (11)  befe- 
stigt  ist,  da  die  Arme  (71)  dann  entfaltet  werden. 

15.  Maschine  nach  Anspruch  11  oder  12,  dadurch  ge- 
kennzeichnet,  daB  die  StoBvorrichtung  (17)  in  der 
Form  einer  Schraube  mit  relativ  groBen  Gewinde- 
gangen  (171)  vorliegt,  um  so  zu  bewirken,  daB  die 
Schraube  in  dem  Boden  in  einer  solchen  Art  und 
Weise  befestigt  wird,  daB  sie  die  Maschine,  und  ir- 
gendein  Wasserfahrzeug,  das  an  ihr  iiber  z.  B.  eine 
Ankerkette  (72),  befestigt  ist,  verankert. 

16.  Maschine  zum  Durchfiihren  einer  Arbeit  in  groBen 
Tiefen,  die  aus  mindestens  einem  Hilfsarbeitswerk- 
zeug  (1  )  eines  per  se  bekannten  Typs,  mindestens 
einem  Hydraulikmotor  (2),  der  dazu  angepaBt  ist,  in 
der  Lage  zu  sein,  durch  die  umgebenden  Wasser- 
massen  betatigtzu  werden,  mindestens  einem  Nie- 
derdruck-Reservoir  (3)  und  mindestens  einem  Ein- 
laBventil  (4),  das  so  angeordnet  ist,  daB  der  hydro- 
statische  Druck  in  umgebenden  Wassermassen 
Wasser  durch  das  Ventil  (4)  iiber  eine  Rohr-  oder 
Schlauchverbindung  zu  dem  Motor  (2)  und  weiter 
iiber  eine  entsprechende  Rohr-  oder  Schlauchver- 
bindung  zu  dem  Niederdruck-Reservoir  (3)  fiihrt, 
und  einem  per  se  bekannten  Fluid-Filter  (5),  der  in 
den  umgebenden  Wassermassen  so  angeordnet 
ist,  daB  die  Fluidstromung  durch  das  EinlaBventil 
(4)  zu  dem  Motor  (2)  durch  den  Fluid-Filter  (5)  flieBt, 
besteht,  wobei  der  Motor  (2)  in  dem  groBtmoglichen 
Umfang  mit  Mitteln,  die  per  se  nach  dem  Stand  der 
Technik  bekannt  sind,  die  Druckenergie  in  dem  hin- 
durchflieBenden  Fluid  in  Druckenergie  konvertiert, 
die  durch  das  Arbeitswerkzeug  (1)  verwendet  wer- 
den  kann,  dadurch  gekennzeichnet,  daB  minde- 
stens  ein  Hydraulikmotor  (2)  ein  Rotationsmotor  ist, 
der  direkt  in  dem  Niederdruck-Reservoir  (3)  instal- 
liert  ist. 

17.  Maschine  nach  Anspruch  16,  dadurch  gekenn- 
zeichnet,  daB  der  mindestens  eine  Motor  (2)  einen 
elektrischen  Generator  antreibt. 

18.  Verwendung  der  hydrostatischen  Maschine  nach 
einem  der  Anspriiche  1  bis  15  in  einem  hydrostati- 
schen  Probennehmer,  insbesondere  fur  Kernpro- 
ben  von  Meeressedimenten,  wobei  der  Probenneh- 
mer  aus  einem  zylindrischen  Kopf  (1  )  und  einem  im 
wesentlichen  zylindrischen  Probennehmer-Ab- 
schnitt  (3)  besteht,  dessen  longitudinale  Achse  un- 
gefahr  durch  den  Schwerpunkt  des  Kopfs  (1)  hin- 
durchfiihrt,  und  wobei  der  Probennehmerabschnitt 
ein  Probennehmerrohr  (30)  aufweist,  das  aus  min- 
destens  einem  Probennehmerrohrabschnitt  be- 
steht,  dadurch  gekennzeichnet,  daB  der  Kopf  (1) 
ein  Druckreservoir  bildet,  das  aus  mindestens  ei- 
nem  Reservoir-Abschnitt  besteht,  daB  das  Druck- 
reservoir  (1  )  eine  Niederdruck-Kammer  (14)  und  ei- 
nen  Arbeitszylinder  (13)  mit  einer  Hochdruck-Kam- 
mer  (1  30),  die  in  der  Niederdruck-Kammer  (14)  vor- 
gesehen  ist  oder  direkt  mit  dieser  verbunden  ist, 

13 
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aufweist,  da(3  die  Hochdruck-Kammer  (130)  iiber 
eine  EinlaBoffnung  (133)  mit  der  AuBenseite  des 
Druckreservoirs  und  iiber  eine  weitere  Offnung 
(1  34)  mit  der  Niederdruck-Kammer  (1  4)  verbunden 
ist,  da(3  in  der  Hochdruck-Kammer  (130)  ein  erster 
Kolben  (1  31  )  vorgesehen  ist,  mit  einer  Bewegungs- 
richtung  entlang  der  longitudinalen  Achse  des  Pro- 
bennehmerabschnitts  (3),  und  dal3  der  Probenneh- 
merabschnitt  (3)  mit  dem  Probennehmerrohr  (30) 
so  angeordnet  ist,  um  eine  Hubbewegung  durchzu- 
fiihren,  die  durch  den  Effekt  des  hydrostatischen 
Drucks  auf  den  ersten  Kolben  (131)  erzeugt  ist, 
wahrend  der  sich  der  Kolben  (1  31  )  von  einer  Start- 
position  zu  einer  Endposition  in  der  Hochdruck- 
Kammer  (130)  bewegt  und  danach  aufgrund  des 
Gewichts  des  Kopfs  (1)  zu  der  Startposition  wah- 
rend  einer  nach  unten  gerichteten  Bewegung  des 
Kopfs  (1)  zuriickkehrt,  und  um  den  sekundaren 
Pumpzylinder  (20)  gegen  den  Probennehmerab- 
schnitt  (3)  anzustoBen. 

19.  Verwendung  nach  Anspruch  18,  dadurch  gekenn- 
zeichnet,  dal3  ein  sekundares  Pumpsystem  (2)  vor- 
gesehen  ist,  das  aus  einem  sekundaren  Pumpzy- 
linder  (20)  mit  einem  zweiten  Kolben  (21)  besteht, 
wobei  der  sekundare  Pumpzylinder  (20)  starr  mit 
dem  Kopf  (1)  verbunden  ist  und  dieselbe,  zentrale, 
longitudinale  Achse  wie  der  Kopf  (1)  und  das  Pro- 
bennehmerrohr  (30)  besitzt,  und  dal3  der  erste  Kol- 
ben  (1  31  )  starr  mit  dem  zweiten  Kolben  (21  )  und  mit 
dem  Probennehmerabschnitt  (3)  verbunden  ist. 

20.  Verwendung  nach  Anspruch  18  oder  19,  dadurch 
gekennzeichnet,  dal3  der  Hochdruckzylinder  (13) 
auf  der  AuBenseite  seines  oberen  Abschnitts  durch 
ein  hiilsenformiges  Gleitventil  (15)  umgeben  ist, 
das  in  eine  axiale  Richtung  um  diesen  Abschnitt  be- 
wegbar  ist,  angeordnet  so,  um  eine  Fluidverbin- 
dung  zwischen  der  Hochdruck-Kammer  (130)  und 
der  Umgebung  jeweils  iiber  die  EinlaBofnung  (1  33) 
und  zwischen  der  Hochdruck-Kammer  (130)  und 
der  Niederdruck-Kammer  (14)  iiber  die  zusatzliche 
Offnung  (134)  zu  schaffen,  wobei  die  zusatzliche 
Offnung  (1  34)  aus  mindestens  einer  AuslaBoffnung 
auf  dem  oberen  Abschnitt  des  Zylinders  (13)  des 
ersten  Kolbens  (131)  aufgebaut  ist,  um  eine  Fluid- 
kommunikation  zwischen  der  Hochdruck-Kammer 
(13)  und  der  Niederdruck-Kammer  (14)  zu  bilden. 

21.  Verwendung  nach  Anspruch  20,  dadurch  gekenn- 
zeichnet,  dal3  die  EinlaBoffnung  (133)  in  Fluidkom- 
munikation  mit  der  Hochdruck-Kammer  (130)  iiber 
einen  ersten,  flexiblen  Schlauch  (12)  steht,  der  an 
einer  EinlaBoffnung  (150)  auf  dem  Gleitventil  (15) 
befestigt  ist,  wobei  die  EinlaBoffnung  (150)  auf  dem 
Gleitventil  (15)  fur  eine  Fluidkommunikation  mit 
mindestens  einer  EinlaBoffnung  (133)  in  dem  obe- 
ren  Abschnitt  des  Zylinders  (13)  geeignet  ist. 

22.  Verwendung  nach  Anspruch  20,  dadurch  gekenn- 
zeichnet,  dal3  zwei  Satze  von  Federmechanismen 
(1  6)  um  einen  oder  mehrere  Federbolzen  (161)  vor- 
gesehen  sind,  die  gleitbar  parallel  zu  der  zentralen, 

5  longitudinalen  Achse  angeordnet  sind,  dal3  der  er- 
ste  Satz  der  Federmechanismen  (16)  Federn  auf- 
weist,  die  sich  zwischen  einer  umfangsmaBigen 
Scheibe  (1  51  )  auf  dem  Gleitventil  (1  6)  und  einer  An- 
schlagscheibe,  die  permanent  mit  den  Federbolzen 

10  (161)  verbunden  ist,  erstrecken,  dal3  sich  der  zweite 
Satz  der  Federmechanismen  (16)  zwischen  der 
umfangsmaBigen  Scheibe  (151)  und  einer  Lokali- 
sierungsscheibe  (132)  auf  dem  unteren  Ende  des 
ersten  Kolbens  (131)  erstreckt,  und  dal3  die  Aufnah- 

15  mescheibe  (132)  gegen  eine  Anschlagscheibe  auf 
dem  unteren  Ende  der  Federbolzen  (161)  anstoBt, 
wenn  sich  der  erste  Kolben  (131)  seiner  unteren 
Endposition  nahert,  was  demzufolge  bewirkt,  dal3 
der  erste  Satz  der  Federmechanismen  gespannt 

20  wird,  wahrend  die  Lokalisierungsscheibe  (1  32)  den 
zweiten  Satz  der  Federmechanismen  spannt,  wenn 
sich  der  erste  Kolben  (131)  seiner  oberen  Position 
nahert,  wobei  die  umfangsmaBige  Scheibe  (151) 
und  das  Gleitventil  (15)  durch  eine  Federlast  beein- 

25  fluBt  werden,  die  zu  derselben  Endposition  gerich- 
tet  ist,  wenn  der  erste  Kolben  (131)  nahe  zu  einer 
Endposition  angeordnet  ist. 

23.  Verwendung  nach  Anspruch  20,  dadurch  gekenn- 
30  zeichnet,  dal3  die  Federmechanismen  (17)  um  eine 

oder  mehrere  Nockenwelle(n)  (1  90)  auf  beiden  Sei- 
ten  einer  Scheibe  (136)  vorgesehen  sind,  die  per- 
manent  mit  der  Hochdruck-Kammer  (130)  verbun- 
den  ist,  dal3  sich  die  Federn  (170)  in  den  Federme- 

35  chanismen  (17)  zwischen  der  Scheibe  (136)  und 
festgelegten  Punkten  auf  den  Nockenwellen  (190) 
erstrecken,  dal3  die  Nockenwellen  (190)  frei  durch 
die  Scheibe  (1  36)  hindurchfiihren  und  axial  gleitend 
parallel  zu  der  zentralen,  longitudinalen  Achse  an- 

40  geordnet  sind,  und  dal3  die  Nockenscheiben  (191) 
starr  mit  den  Nockenwellen  verbunden  sind. 

24.  Verwendung  nach  Anspruch  23,  dadurch  gekenn- 
zeichnet,  dal3  ein  Klinkenmechanismus  (18)  vorge- 

45  sehen  ist,  der  so  angeordnet  ist,  um  das  Gleitventil 
(15)  axial  zu  verriegeln,  wenn  es  in  seiner  oberen 
oder  unteren  Endposition  angeordnet  ist,  dal3  der 
Klinkenmechanismus  (18)  in  der  Richtung  der  Ver- 
riegelungsposition  und  der  Nockenscheiben  (191) 

so  federvorgespannt  ist,  dal3  der  Klinkenmechanis- 
mus  in  der  Verriegelungsposition  angeordnet  ist, 
wenn  die  Nockenscheiben  (191)  in  einer  Nut  (182) 
in  dem  Klinkenmechanismus  angeordnet  sind,  dal3 
diese  Position  der  Nockenscheiben  (191),  die  der 

55  Nut  (182)  entspricht,  auch  einer  neutralen  Position 
des  Federmechanismus  (17)  in  Relation  zu  der 
axialen  Bewegung  der  Nockenwellen  (190)  ent- 
spricht,  und  da!3  der  Klinkenmechanismus  (18)  von 

14 
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der  Nockenwelle  weg  und  aus  der  Verriegelungs- 
position  heraus  gezwungen  wird,  wenn  die  Nocken- 
scheiben  (1  91  )  nach  unten  oder  nach  oben  und  aus 
der  Nut  (182)  heraus  gedriickt  werden. 

25.  Verwendung  nach  Anspruch  24,  dadurch  gekenn- 
zeichnet,  da(3  die  Nockenwellen  (190)  durch  eine 
Aufnahmescheibe  (132)  hindurchfiihren,  die  per- 
manent  mit  dem  unteren  Ende  des  ersten  Kolbens 
(131)  verbunden  ist,  dal3  dann,  wenn  sich  der  Kol- 
ben  seiner  unteren  Endposition  nahert,  die  Aufnah- 
mescheibe  (132)  gegen  eine  Scheibe,  eine  Mutter, 
oder  dergleichen,  anschlagt,  die  starr  mit  dem  un- 
teren  Ende  der  Nockenwellen  verbunden  ist,  und 
dal3  dann,  wenn  sich  der  erste  Kolben  (1  31  )  seiner 
oberen  Endposition  nahert,  die  Aufnahmescheibe 
gegen  eine  Scheibe,  eine  Hiilse  (195),  eine  Quer- 
schnittserweiterung,  oder  dergleichen,  anstoBt,  die 
axial  steif  mit  den  Nockenwellen  verbunden  ist,  so 
dal3  nahe  zu  einer  wahlweisen  Endposition  der  er- 
ste  Kolben  die  Nockenwellen  (1  90)  mit  den  Nocken- 
scheiben  (1  91  )  auBerhalb  deren  neutralen  Position 
driickt  und  eine  Offnung  des  Klinkenmechanismus 
(18)  bewirkt. 

26.  Verwendung  nach  Anspruch  18,  dadurch  gekenn- 
zeichnet,  dal3  das  Volumen  des  Zylinders  (1  3)  des 
ersten  Kolbens  (1  31  )  durch  eine  Auskleidung  (1  35) 
reduziert  ist,  die  in  der  Hochdruck-Kammer  (130) 
vorgesehen  ist,  wobei  dem  ersten  Kolben  eine  ent- 
sprechend  reduzierte  Dimension  verliehen  ist. 

27.  Verwendung  nach  Anspruch  18,  dadurch  gekenn- 
zeichnet,  dal3  zwischen  der  Niederdruck-Kammer 
(14)  und  der  AuBenseite  des  Kopfs  (1)  ein  Einwe- 
gedruckentlastungsventil  (10)  vorgesehen  ist,  das 
sich  von  der  Kammer  (14)  zu  der  AuBenseite  des 
Kopfs  (1  )  offnet. 

28.  Verwendung  nach  Anspruch  19,  dadurch  gekenn- 
zeichnet,  dal3  der  sekundare  Pumpzylinder  (20)  mit 
einem  Dreiwegeventil  (22)  auf  mindestens  einem 
Ende  versehen  ist,  wobei  das  Dreiwegeventil  (22) 
eine  Fluidkommunikation  zwischen  der  AuBenseite 
eines  ringformigen  Raums  (202),  der  in  dem  sekun- 
daren  Pumpzylinder  auf  der  Seite  des  zweiten  Kol- 
bens  (21)  erzeugt  ist,  wo  das  Dreiwegeventil  (22) 
vorgesehen  ist,  versehen  ist,  und  daB  das  Dreiwe- 
geventil  eine  annahemd  direkte  Verbindung  mit  der 
AuBenseite  besitzt,  wenn  der  zweite  Kolben  (21  )  ei- 
nen  Saugeffekt  in  dem  ringformigen  Raum  (202) 
verursacht,  wahrend  die  annahemd  direkte  Verbin- 
dung  zu  derselben  Zeit  blockiert  wird,  wenn  eine 
Verbindung  zu  einem  Wasserinjektionskanal  (35) 
iiber  einen  zweiten,  flexiblen  Schlauch  (23)  geoffnet 
wid,  wenn  der  ringformige  Raum  (202)  durch  den 
zweiten  Kolben  (21  )  komprimiert  wird,  und  daB  der 
Wasserinjektionskanal  (35)  in  dem  Probennehmer- 

abschnitt  (3)  vorgesehen  ist,  um  eine  Fluidschmie- 
rung  des  Probennehmerrohrs  (30)  oder  eine  Was- 
serinjektion  in  das  Kernloch  zu  liefern,  wenn  sich 
das  Probennehmerrohr  (30)  anhebt. 

5 
29.  Verwendung  nach  einem  der  Anspriiche  18  bis  28, 

dadurch  gekennzeichnet,  daB  ein  Ventil  (11)  mit  ei- 
nem  federvorgespannten  Ventilarm  (110)  die  Fluid- 
verbindung  zwischen  der  Hochdruck-Kammer 

10  (1  30)  und  der  Umgebung  schlieBt,  wenn  der  Ventil- 
arm  (110)  in  seiner  unteren  Position  angeordnet  ist, 
wenn  das  Federmoment  iiberwunden  wird,  das  da- 
zu  tendieren  wird,  das  Ventil  zu  offnen  und  den  Ven- 
tilarm  (1  1  0)  zu  seiner  oberen  Position  zu  bewegen, 

is  und  daB  ein  Gewicht  durch  ein  Seil  an  dem  anderen 
Ende  des  Ventilarms  (110)  befestigt  ist,  wobei  das 
Gewicht  demzufolge  das  Ventil  (11)  geschlossen 
halt,  bis  das  Gewicht  auf  den  Meeresboden  auf- 
schlagt,  wenn  der  Probennehmer  herabgesenkt 

20  wird,  und  wobei  der  hydrostatische  Probennehmer 
automatisch  beginnen  wird,  die  StoBbewegung 
durchzufiihren,  wenn  der  Abstand  zwischen  dem 
Meeresboden  und  dem  Kopf  (1)  ungefahr  der  Lan- 
ge  des  Seils  zwischen  dem  Ventilarm  (110)  und 

25  dem  Gewicht  entspricht. 

30.  Verwendung  nach  einem  der  Anspriiche  18  bis  29, 
dadurch  gekennzeichnet,  daB  ein  Hochdruck- 
schlauch  das  Ventil  (11)  direkt  oder  indirekt  mit  ei- 

30  nem  FluidKompressor  verbindet,  was  demzufolge 
die  Zufuhr  von  Fluid  von  dem  Kompressor  ermog- 
licht,  um  Fluid  von  der  Umgebung  unter  Betriebs- 
bedingungen  zu  ersetzen,  wo  der  hydrostatische 
Druck  in  der  Umgebung  des  Kopfs  (1  )  nicht  ausrei- 

35  chend  ist,  den  Probennehmer  zu  betatigen. 

Revendications 

1.  Machine  pour  effectuer  un  travail  dans  les  grandes 
profondeurs,  constitute  d'au  moins  un  outil  de  tra- 
vail  arbitraire  (1  )  de  type  connu  perse,  au  moins  un 
moteur  hydraulique  (2)  qui  est  adapte  de  maniere 
a  pouvoir  etre  actionne  par  les  masses  d'eau  envi- 
ronnantes,  au  moins  un  reservoir  (3)  a  basse  pres- 
sion,  au  moins  une  soupape  d'admission  (4)  qui  est 
prevue  pour  que  la  pression  hydrostatique  dans  les 
masses  d'eau  environnantes  amene  I'eau  a  travers 
la  soupape  (4).  via  un  raccord  de  canalisation  ou  de 
tuyau,  jusqu'au  moteur  (2)  et  ensuite,  via  un  raccord 
de  canalisation  ou  de  tuyau  correspondant,  jus- 
qu'au  reservoir  (3)  a  basse  pression,  et  un  filtre  (5) 
pourfluide  connu  perse  dispose  dans  les  masses 
d'eau  environnantes  de  telle  facon  que  I'ecoule- 
ment  de  fluide  a  travers  la  soupape  d'admission  (4) 
jusqu'au  moteur  (2)  traverse  le  filtre  (5)  pour  fluide, 
le  moteur  (2)  convertissant,  dans  la  plus  grande  me- 
sure  possible  au  moyen  de  I'art  anterieur  per  se. 
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I'energie  de  la  pression  dans  le  fluide  en  ecoule- 
ment  en  energie  de  pression  qui  peut  etre  utilisee 
par  I'outil  de  travail  (1  ),  caracterisee  en  ce  que  ledit 
au  moins  un  moteur  hydraulique  (2)  comprend  un 
moteur  hydrostatique  (2a)  a  piston  axial  installe  en 
communication  avec  le  reservoir  (3)  a  basse  pres- 
sion,  une  chambre  (11)  a  basse  pression  de  celui- 
ci  etant  raccordee  rigidement  a  un  cylindre  (12)  a 
haute  pression  avec  au  moins  deux  volumes  sepa- 
res  (120a  et  120b)  formant  une  partie  integrale  du 
moteur  (2a)  a  piston  axial  et  contenant  un  piston 
(15)  et  une  tige  de  piston  (16)  de  ce  dernier,  en  ce 
que  des  dispositifs  de  soupapes  (13a,  13b,  14a, 
14b)  connus  per  se  amenent  un  ou  plusieurs  des 
volumes  (120a  et  120b)  du  cylindre  en  communica- 
tion  alternee  avec  respectivement  les  masses  d'eau 
environnantes  et  la  chambre  (11  )  a  basse  pression 
d'une  maniere  telle  que  le  cylindre  (12)  a  haute 
pression  agisse  comme  le  cylindre  moteur  d'un  mo- 
teur  axial  mu  par  I'eau,  imprimant  un  mouvement 
pulsant  ou  alternatif  au  piston  (15)  et  a  la  tige  (16) 
de  piston  presents  dans  le  cylindre  (12)  a  haute 
pression. 

2.  Machine  selon  la  Revendication  1  ,  caracterisee  en 
ce  que,  entre  les  soupapes  (4)  et  (13a,  13b),  sont 
prevus  un  clapet  restricteur  (1  8)  et  un  accumulateur 
(1  9)  de  maniere  a  egaliser  I'ecoulement  du  fluide  a 
travers  le  filtre  (5). 

3.  Machine  selon  la  Revendication  1  ,  caracterisee  en 
ce  que  le  reservoir  (3)  a  basse  pression  est  a  peu 
pres  exempt  de  gaz  autres  que  de  la  vapeur  d'eau, 
la  pression  dans  le  reservoir  a  basse  pression  etant 
approximativement  limitee  a  la  pression  de  vapeur 
d'eau  a  la  temperature  concernee  pendant  toute  la 
duree  du  travail,  du  moment  ou  le  reservoir  est  vide 
d'eau  jusqu'au  moment  ou  il  est  completement  rem- 
pli  d'eau  fournie  par  I'environnement. 

4.  Machine  selon  la  Revendication  1  ,  caracterisee  en 
ce  que  le  piston  (15)  et  la  tige  (16)  de  piston  sont 
raccordes  rigidement  a  un  second  piston  (21)  pre- 
sent  dans  un  second  cylindre  (22),  en  ce  que  le  se- 
cond  cylindre  (22)  est  raccorde  rigidement  au  pre- 
mier  cylindre  (12)  et  possede  le  meme  axe  central 
que  celui-ci,  et  en  ce  que  le  second  cylindre  (22) 
avec  le  second  piston  (21)  est  equipe  de  clapets 
anti-retour  connus  perse,  le  second  cylindre  agis- 
sant  ainsi  comme  une  pompe  axiale  (20). 

5.  Machine  selon  la  Revendication  4,  caracterisee  en 
ce  que  le  milieu  pompe  par  la  pompe  axiale  (20) 
est  le  liquide  environnant,  et  en  ce  que  la  pompe 
agit  comme  un  systeme  ouvert  qui  "consomme"  le 
liquide  environnant. 

6.  Machine  selon  la  Revendication  4,  caracterisee  en 

ce  que  le  milieu  pompe  par  la  pompe  axiale  (20) 
est  une  huile  hydraulique  du  commerce  qui  est  pre- 
sente  dans  un  systeme  ferme  comprenant  au  moins 
la  pompe  axiale  (20),  un  moteur  hydraulique  (31  )  et 

5  les  raccords  de  tuyauterie  et  de  soupapes  conne- 
xes. 

7.  Machine  selon  la  Revendication  6,  caracterisee  en 
ce  que  le  systeme  hydraulique  ferme  comprend 

10  aussi  au  moins  un  accumulateur  (32)  et  au  moins 
un  regulateurde  pression  (33)  pour  egaliser  la  pres- 
sion  d'alimentation  de  la  pompe  axiale  (20). 

8.  Machine  selon  la  Revendication  1  ,  caracterisee  en 
is  ce  que  la  chambre  (11)  a  basse  pression  est  rac- 

cordee  de  maniere  desaccouplable  a  un  reservoir 
(3)  a  tres  basse  pression  via  un  raccord  de  canali- 
sation  ou  de  tuyau,  en  ce  que  la  chambre  (11)  a 
basse  pression  est  directement  raccordee  a  un  ac- 

20  cumulateur  (40),  et  en  ce  que  la  pression  differen- 
tielle  entre  la  chambre  (11)  a  basse  pression  et  le 
reservoir  (3)  a  basse  pression  est  controlee  au 
moyen  d'une  soupape  (41)  de  limitation  de  la  pres- 
sion  differentielle. 

25 
9.  Machine  selon  la  Revendication  1  ,  caracterisee  en 

ce  que  le  cylindre  (12)  a  haute  pression  est  place 
avec  son  axe  longitudinal  approximativement  per- 
pendiculaireauxfonds  marins,  enceque  la  tige  (16) 

30  du  piston  est  raccordee  rigidement  a  un  dispositif 
de  percussion  (17)  avec  approximativement  le  me- 
me  axe  longitudinal  que  la  tige  (16)  de  piston,  en 
ce  que  la  chambre  inferieure  (1  20b)  est  en  relation 
fluidique  ouverte  permanente  avec  la  chambre  (11) 

35  a  basse  pression  et  en  relation  fermee  permanente 
avec  la  pression  exterieure,  tandis  que  seule  la 
chambre  superieure  (1  20a)  est  prevue  pour  offrir  un 
effet  de  moteur  axial,  la  soupape  (1  3a)  etant  ouver- 
te  a  la  premiere  course,  tandis  que  la  soupape  (1  4a) 

40  est  maintenue  fermee,  communiquant  ainsi  au  pis- 
ton  (15)  un  mouvement  dirige  vers  le  bas  et  occa- 
sionnant  une  premiere  impulsion  dirigee  vers  le  bas 
au  dispositif  de  percussion  (17),  le  cylindre  (12) 
avec  la  chambre  (11  )  a  basse  pression  recevant  si- 

45  multanement  un  mouvement  de  reaction  dirige  vers 
le  haut,  et  en  ce  que  lors  de  la  course  suivante.  la 
soupape  (14a)  est  ouverte,  tandis  que  la  soupape 
(1  3a)  est  maintenue  fermee,  communiquant  ainsi  a 
la  chambre  (1  1  )  a  basse  pression  et  au  cylindre  (12) 

so  a  haute  pression  un  mouvement  de  chute  qui  seter- 
mine  avec  une  seconde  impulsion  dirigee  vers  le 
bas  occasionnee  au  dispositif  de  percussion  (17) 
apres  lequel  la  premiere  course  est  repetee,  et  ainsi 
de  suite  jusqu'a  ce  que  la  pression  differentielle  en- 

55  tre  I'eau  environnante  et  la  chambre  (1  1  ,  3)  a  basse 
pression  soit  insuffisante.  ou  que  la  soupape  d'ad- 
mission  (4)  soit  fermee. 

16 
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10.  Machine  selon  la  Revendication  9,  caracterisee  en 
ce  qtfau  moins  un  moteur  (2)  actionne  un  genera- 
tes  electrique. 

11.  Machine  selon  la  Revendication  9,  caracterisee  en 
ce  que  le  dispositif  de  percussion  (17)  se  presente 
sous  la  forme  d'une  sonde  percutante  et  en  ce  que 
les  impulsions  dirigees  vers  le  bas  sont  partielle- 
ment  converties  en  mouvement  de  rotation  grace  a 
un  dispositif  mecanique  (170)  connu  perse. 

12.  Machine  selon  les  Revendications  4  et  9,  caracte- 
risee  en  ce  que  le  dispositif  de  percussion  (17)  se 
presente  sous  la  forme  d'une  sonde  percutante  et 
en  ce  que  la  pompe  axiale  (20)  est  utilisee  pour  fai- 
re  fonctionner  un  moteur  hydraulique  rotatif  (50)  qui 
communique  un  mouvement  de  rotation  au  dispo- 
sitif  a  percussion  (17). 

raccord  de  canalisation  ou  de  tuyau  correspondant, 
jusqu'au  reservoir  (3)  a  basse  pression,  et  un  filtre 
(5)  pour  fluide  connu  perse  dispose  dans  les  mas- 
ses  d'eau  environnantes  de  telle  facon  que  I'ecou- 

5  lement  de  fluide  a  travers  la  soupape  d'admission 
(4)  jusqu'au  moteur  (2)  traverse  le  filtre  (5)  pour  flui- 
de.  le  moteur  (2)  convertissant,  dans  la  plus  grande 
mesure  possible  au  moyen  de  I'art  anterieur  perse, 
I'energie  de  la  pression  dans  le  fluide  en  ecoule- 

10  ment  en  energie  de  pression  qui  peut  etre  utilisee 
par  I'outilde  travail  (1),  caracterisee  en  ce  que  I  edit 
au  moins  un  moteur  hydraulique  (2)  est  un  moteur 
rotatif  installe  directement  dans  le  reservoir  (3)  a 
basse  pression. 

15 
17.  Machine  selon  la  Revendication  16,  caracterisee 

en  ce  que  ledit  au  moins  un  moteur  (2)  entrame  un 
generateur  electrique. 

13.  Machine  selon  les  Revendications  9,  11  et  12,  ca-  20 
racterisee  en  ce  que  le  dispositif  de  percussion 
(17)  forme  la  tete  d'un  tube  de  sonde  (60)  constitut 
d'une  ou  plusieurs  sections  (61)  de  tube  de  sonde 
adaptees  pour  prelever  des  echantillons  de  sedi- 
ments  sur  les  fonds  marins.  25 

14.  Machine  selon  la  Revendication  9,  caracterisee  en 
ce  que  le  dispositif  de  percussion  (17)  forme  I'ex- 
tremite  inferieure  d'une  ancre  (70)  qui,  d'une  ma- 
niere  connue  per  se,  peut  etre  constitute  de  plu-  30 
sieurs  bras  (71)  articules  a  proximite  de  I'extremite 
inferieure  (17)  afin  que  I'ancre  offre  peu  de  resis- 
tance  lorsqu'elle  est  entraTnee  dans  les  fonds  ma- 
rins,  mais  une  forte  resistance  lorsque  des  tentati- 
ves  sont  faites  de  la  tirer  vers  le  haut  au  moyen  de,  35 
par  exemple,  une  chaTne  (72)  d'ancre  fixee  sur  la 
partie  superieure  de  la  chambre  (11)  a  basse  pres- 
sion,  car  les  bras  (71)  sont  alors  deplies. 

15.  Machine  selon  les  Revendications  11  ou  12,  carac-  40 
terisee  en  ce  que  le  dispositif  de  percussion  (17) 
se  presente  sous  la  forme  d'une  vis  avec  des  filets 
relativement  grands  (171).  ce  qui  fait  que  la  vis  se 
fixe  au  fond  de  telle  maniere  qu'elle  ancre  la  machi- 
ne  ettout  batiment  qui  lui  est  rattache  via,  par  exem-  45 
pie,  une  chaTne  (72)  d'ancre. 

16.  Machine  pour  effectuer  un  travail  dans  les  grandes 
profondeurs,  constitute  d'au  moins  un  outil  de  tra- 
vail  arbitraire  (1  )  de  type  connu  perse,  au  moins  un  so 
moteur  hydraulique  (2)  qui  est  adapte  de  maniere 
a  pouvoir  etre  actionne  par  les  masses  d'eau  envi- 
ronnantes,  au  moins  un  reservoir  (3)  a  basse  pres- 
sion,  et  au  moins  une  soupape  d'admission  (4)  qui 
est  prevue  pour  que  la  pression  hydrostatique  dans  55 
les  masses  d'eau  environnantes  amene  I'eau  a  tra- 
vers  la  soupape  (4),  via  un  raccord  de  canalisation 
ou  de  tuyau,  jusqu'au  moteur  (2)  et  ensuite,  via  un 

18.  Usage  de  la  machine  hydrostatique  selon  I'une 
quelconque  des  Revendications  1  a  15  dans  une 
sonde  hydrostatique,  en  particulier  pour  des  carot- 
tes-echantillons  de  sediments  marins.  dans  lequel 
la  sonde  est  constitute  d'une  tete  cylindrique  (1  )  et 
d'une  section  sonde  (3)  substantiellement  cylindri- 
que  dont  I'axe  longitudinal  passe  approximative- 
ment  par  le  centre  de  gravitt  de  la  tete  (1  ),  et  dans 
lequel  la  section  sonde  comprend  un  tube  (30)  de 
sonde  qui  est  constitut  d'au  moins  une  section  de 
tube  de  sonde,  caracterise  en  ce  que  la  tete  (1) 
constitue  un  reservoir  a  pression  constitut  d'au 
moins  une  section  de  reservoir,  en  ce  que  le  reser- 
voir  a  pression  (1)  comprend  une  chambre  (14)  a 
basse  pression  et  un  cylindre  moteur  (1  3)  avec  une 
chambre  (130)  a  haute  pression  prtvue  dans,  ou 
directement  relite  a,  la  chambre  (1  4)  a  basse  pres- 
sion,  en  ce  que  la  chambre  (1  30)  a  haute  pression 
est  relite  via  une  ouverture  d'entrte  (133)  a  I'extt- 
rieur  du  rtservoir  a  pression  et  via  une  autre  ouver- 
ture  (134)  a  la  chambre  (14)  a  basse  pression,  en 
ce  que  dans  la  chambre  (1  30)  a  haute  pression  se 
trouve  un  premier  piston  (131)  avec  une  direction 
de  dtplacement  le  long  de  I'axe  longitudinal  de  la 
section  sonde  (3),  et  en  ce  que  la  section  sonde  (3) 
et  le  tube  (30)  de  sonde  sont  prtvus  pour  effectuer 
un  mouvement  de  course  gtntrt  par  I'effet  de  la 
pression  hydrostatique  sur  le  premier  piston  (131) 
pendant  lequel  ledit  piston  (131)  se  dtplace  d'une 
position  de  dtpart  a  une  position  finale  dans  la 
chambre  (130)  a  haute  pression,  et  apres  quoi,  du 
fait  du  poids  de  la  tete  (1),  revient  a  la  position  de 
dtpart  pendant  un  mouvement  dirigt  vers  le  bas  de 
la  tete  (1  )  et  du  cylindre  (20)  de  la  pompe  secondai- 
re  pour  s'abouter  contre  la  section  sonde  (3). 

19.  Usage  selon  la  Revendication  18,  caracterise  en 
ce  que  est  prtvu  un  systeme  (2)  de  pompe  secon- 
dare  constitut  d'un  cylindre  (20)  de  pompe  secon- 

50 

55 
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daire  avec  un  second  piston  (21).  le  cylindre  (20) 
de  pompe  secondaire  etant  raccorde  rigidement  a 
la  tete  (1  )  et  ayant  le  meme  axe  longitudinal  central 
que  la  tete  (1)  et  le  tube  (30)  de  sonde,  et  en  ce 
que  le  premier  piston  (1  31  )  est  raccorde  rigidement  s 
au  second  piston  (21)  et  a  la  section  sonde  (3). 

20.  Usage  selon  la  Revendication  18  ou  19,  caracteri- 
se  en  ce  que  le  cylindre  (1  3)  a  haute  pression,  sur 
I'exterieur  de  sa  section  superieure,  est  entoure  par  10 
un  tiroir  (15)  en  forme  de  manchon  mobile  dans  le 
sens  axial  autour  de  cette  section,  prevu  pour  as- 
surer  la  communication  fluidique  entre  la  chambre 
(130)  a  haute  pression  et  I'environnement.  respec- 
tivement  via  I'ouverture  d'entree  (133)  et  entre  la  15 
chambre  (1  30)  a  haute  pression  et  la  chambre  (14) 
a  pression  inferieure  via  I'ouverture  additionnelle 
(134),  I'ouverture  additionnelle  (134)  etant  compo- 
ses  d'au  moins  une  ouverture  de  sortie  sur  la  sec- 
tion  superieure  du  cylindre  (13)  du  premier  piston  20 
(131)  de  maniere  a  assurer  la  communication  flui- 
dique  entre  la  chambre  (1  30)  a  haute  pression  et  la 
chambre  (14)  a  basse  pression. 

21.  Usage  selon  la  Revendication  20,  caracterise  en  25 
ce  que  I'ouverture  d'entree  (133)  est  en  communi- 
cation  fluidique  avec  la  chambre  (1  30)  a  haute  pres- 
sion  et  via  un  premier  tuyau  souple  (1  2)  qui  est  fixe 
a  une  ouverture  d'entree  (150)  sur  le  tiroir  (15), 
I'ouverture  d'entree  (150)  sur  le  tiroir  (15)  etant  ca-  30 
pable  de  communication  fluidique  avec  au  moins 
une  ouverture  d'entree  (1  33)  dans  la  section  supe- 
rieure  du  cylindre  (13). 

22.  Usage  selon  la  Revendication  20.  caracterise  en  35 
ce  que  sont  prevus  deux  jeux  de  mecanismes  (16) 
a  ressorts  autour  d'un  ou  plusieurs  etoquiaux  (161) 
(syn.  corps  de  boulon  de  ressort)  qui  sont  disposes 
a  glissement  et  paralleles  a  I'axe  longitudinal  cen- 
tral,  en  ce  que  le  premier  jeu  de  mecanismes  (16)  40 
a  ressorts  comprend  des  ressorts  qui  s'etendent  en- 
tre  un  disque  circonferentiel  (151)  sur  le  tiroir  (15) 
et  un  disque  d'arret  raccorde  de  maniere  perma- 
nente  aux  etoquiaux  (1  61  ),  en  ce  que  le  second  jeu 
de  mecanismes  (1  6)  a  ressorts  s'etend  entre  le  dis-  45 
que  circonferentiel  (151)  et  un  disque  de  position- 
nement  (132)  sur  I'extremite  inferieure  du  premier 
piston  (131),  et  en  ce  que  le  disque  de  capture 
(132)  s'aboute  contre  un  disque  d'arret  sur  I'extre- 
mite  inferieure  des  etoquiaux  (161)  lorsque  le  pre-  so 
mier  piston  (131)  s'approche  de  sa  position  finale 
inferieure.  provoquant  ainsi  la  mise  sous  tension  du 
premier  jeu  de  mecanismes  a  ressorts,  tandis  que 
le  disque  de  positionnement  (1  32)  met  sous  tension 
le  second  jeu  de  mecanismes  a  ressorts  lorsque  le  55 
premier  piston  (131)  s'approche  de  sa  position  su- 
perieure,  le  disque  circonferentiel  (151)  et  le  tiroir 
(15)  etant  influences  par  une  charge  de  ressort  di- 

rigee  vers  la  meme  position  finale  lorsque  le  pre- 
mier  piston  (131)  est  situe  a  proximite  d'une  position 
finale. 

23.  Usage  selon  la  Revendication  20,  caracterise  en 
ce  que  les  mecanismes  (17)  a  ressorts  sont  instal- 
ls  autour  d'un  ou  plusieurs  arbres  a  cames  (190) 
sur  les  deux  faces  d'un  disque  (1  36)  qui  est  raccor- 
de  de  maniere  permanente  a  la  chambre  (130)  a 
haute  pression,  en  ce  que  les  ressorts  (1  70)  du  me- 
canisme  (17)  a  ressorts  s'etendent  entre  le  disque 
(136)  et  des  points  fixes  sur  les  arbres  a  cames 
(1  90)  ,  en  ce  que  les  arbres  a  cames  (1  90)  passent 
librement  a  travers  le  disque  (1  36)  et  sont  disposes 
axialement  a  glissement  et  paralleles  a  I'axe  longi- 
tudinal  central,  et  en  ce  que  des  disques  a  came 
(191)  sont  raccordes  rigidement  aux  arbres  a  ca- 
mes. 

24.  Usage  selon  la  Revendication  23,  caracterise  en 
ce  qu'ilesX  prevu  un  mecanisme  (18)  a  cliquet  qui 
est  configure  pour  verrouiller  axialement  le  tiroir 
(15)  lorsqu'il  est  situe  dans  sa  position  finale  supe- 
rieure  ou  inferieure,  en  ce  que  le  mecanisme  (18) 
a  cliquet  est  charge  par  ressort  dans  la  direction  de 
la  position  de  verrouillage  et  des  disques  a  came 
(1  91  ),  en  ce  que  le  mecanisme  a  cliquet  est  en  po- 
sition  de  verrouillage  lorsque  les  disques  a  came 
(191)  sont  situes  dans  une  rainure  (182)  du  meca- 
nisme  a  cliquet,  en  ce  que  cette  position  des  dis- 
ques  a  came  (1  91  )  qui  correspond  a  la  rainure  (1  82) 
correspond  aussi  a  une  position  neutre  du  meca- 
nisme  (17)  a  ressorts  par  rapport  au  mouvement 
axial  des  arbres  a  cames  (1  90),  et  en  ce  que  le  me- 
canisme  (1  8)  a  cliquet  est  ecarte  en  force  de  I'arbre 
a  cames  et  hors  de  la  position  de  verrouillage  lors- 
que  les  disques  a  came  (191)  sont  forces  vers  le 
bas  ou  vers  le  haut  et  hors  de  la  rainure  (182). 

25.  Usage  selon  la  Revendication  24,  caracterise  en 
ce  que  les  arbres  a  cames  (1  90)  traversent  un  dis- 
que  de  capture  (132)  qui  est  raccorde  de  maniere 
permanente  a  I'extremite  inferieure  du  premier  pis- 
ton  (131),  en  ce  que,  lorsque  le  piston  s'approche 
de  sa  position  finale  inferieure,  le  disque  de  capture 
(132)  s'aboute  contre  un  disque,  un  ecrou  ou  simi- 
laire,  qui  est  rigidement  raccorde  a  I'extremite  infe- 
rieure  des  arbres  a  cames,  et  en  ce  que,  lorsque  le 
premier  piston  (1  31  )  s'approche  de  sa  position  fina- 
le  superieure.  le  disque  de  capture  s'aboute  contre 
un  disque,  un  manchon  (195),  un  prolongement  en 
section  transversale  ou  similaire  qui  est  axialement 
raccorde  rigidement  aux  arbres  a  cames,  afin  que, 
a  proximite  d'une  position  finale  arbitraire.  le  pre- 
mier  piston  force  les  arbres  a  cames  (1  90)  avec  les 
disques  a  came  (191)  hors  de  leur  position  neutre 
et  provoque  une  ouverture  du  mecanisme  (1  8)  a  cli- 
quet. 
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26.  Usage  selon  la  Revendication  18,  caracterise  en 
ce  que  le  volume  du  cylindre  (1  3)  du  premier  piston 
(131)  est  reduit  par  une  chemise  (135)  presente 
dans  la  chambre  (1  30)  a  haute  pression,  le  premier 
piston  etant  affecte  d'une  dimension  reduite  de  ma-  s 
niere  correspondante. 

27.  Usage  selon  la  Revendication  18,  caracterise  en 
ce  que,  entre  la  chambre  (14)  a  basse  pression  et 
I'exterieur  de  la  tete  (1  ),  est  prevu  un  clapet  de  su-  10 
rete  a  sens  unique  (10)  qui  s'ouvre  de  la  chambre 
(14)  vers  I'exterieur  de  la  tete  (1  ). 

28.  Usage  selon  la  Revendication  1  9,  caracterise  en 
ce  que  le  cylindre  (20)  de  la  pompe  secondaire  est  15 
muni  d'un  distributeur  trois  voies  (22)  sur  au  moins 
une  extremite,  le  distributeur  trois  voies  (22)  assu- 
rant  la  communication  fluidique  entre  I'exterieur 
d'un  espace  annulaire  (202)  qui  est  cree  dans  le  cy- 
lindre  de  la  pompe  secondaire  sur  le  flanc  du  se-  20 
cond  piston  (21)  ou  se  trouve  le  distributeur  trois 
voies  (22),  et  en  ce  que  le  distributeur  trois  voies 
possede  une  communication  approximativement 
directe  avec  I'exterieur  lorsque  le  second  piston 
(21)  provoque  un  effet  d'aspiration  dans  I'espace  25 
annulaire  (202),  tandis  que  la  communication  ap- 
proximativement  directe  est  bloquee  au  moment  ou 
une  communication  est  ouverte  vers  une  canalisa- 
tion  d'injection  d'eau  (35)  via  un  second  tuyau  sou- 
pie  (23)  lorsque  I'espace  annulaire  (202)  est  com-  30 
prime  par  le  second  piston  (21  ),  et  en  ce  que  la  ca- 
nalisation  d'injection  d'eau  (35)  est  prevue  dans  la 
section  sonde  (3)  de  maniere  a  assurer  une  lubrifi- 
cation  par  les  fluides  du  tube  (30)  de  sonde  ou  une 
injection  d'eau  dans  le  trou  de  la  carotte  lorsqu'on  35 
souleve  le  tube  (30)  de  sonde. 

29.  Usage  selon  I'une  quelconque  des  Revendications 
1  8  a  28,  caracterise  en  ce  qu'un  clapet  (1  1  )  avec 
un  bras  (1  1  0)  de  clapet  charge  par  ressort  ferme  la  40 
communication  fluidique  entre  la  chambre  (130)  a 
haute  pression  et  I'environnement  lorsque  le  bras 
(110)  du  clapet  est  situe  dans  sa  position  inferieure 
lorsqu'est  surmonte  le  moment  du  ressort  qui  tend 
a  ouvrir  le  clapet  et  deplacer  le  bras  (1  1  0)  du  clapet  45 
vers  sa  position  superieure,  et  en  ce  qu'un  poids 
est  attache  par  une  ligne  a  I'extremite  exterieure  du 
bras  (110)  du  clapet,  le  poids  maintenant  ainsi  le 
clapet  (11)  ferme  jusqu'a  ce  que  le  poids  heurte  le 
fond  marin  lorsque  la  sonde  est  abaissee,  et  la  son-  so 
de  hydrostatique  commencera  automatiquement  a 
effectuer  le  mouvement  de  percussion  lorsque  la 
distance  entre  le  fond  marin  et  la  tete  (1  )  correspond 
approximativement  a  la  longueur  de  la  ligne  entre 
le  bras  (110)  du  clapet  et  le  poids.  55 

30.  Usage  selon  I'une  quelconque  des  Revendications 
18  a  29,  caracterise  en  ce  qu'un  tuyau  a  haute 

pression  relie  le  clapet  (11)  directement  ou  indirec- 
tement  a  un  compresseur  de  fluides,  permettant 
ainsi  I'alimentation  en  fluide  par  ledit  compresseur 
pour  remplacer  le  fluide  de  I'environnement  sous 
des  conditions  de  fonctionnement  ou  la  pression 
hydrostatique  dans  I'environnement  de  la  tete  (1) 
n'est  pas  suffisant  pour  faire  fonctionner  la  sonde. 
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