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)escription 

The  present  invention  relates  to  a  high 
>ressure  apparatus  to  be  used  for  forming  and 
rther  high  pressure  processes  and  more  par- 
icularly  to  a  high  pressure  apparatus  providing 
in  improved  fatigue  life  for  a  container  which 
s  a  main  constituent  of  the  apparatus, 
mproved  technical  reliability  and  stability  and 
mproved  economy. 

High  pressure  apparatus  having  a  container 
jrovided  internally  with  a  closable  cylindrical 
space  for  carrying  out  forming  and  other  pro- 
:essing  operations  through  a  high  or  ultra-high 
pressure  medium  within  such  space  are  already 
mown  and  used,  for  example,  in  conventional 
:iP  (cold  isostatic  pressing)  and  HIP  (hot  iso- 
static  pressing)  systems.  However,  these  con- 
/entional  apparatus  have  an  insufficient  fatigue 
ife  which  is  caused  by  the  repeated  use  of  the 
container  under  a  high  or  ultra-high  pressure 
condition.  In  an  effort  to  overcome  this 
Droblem,  there  have  been  proposed,  for 
sxample,  a  frame  yoke  type  container  having  a 
wire  winding  structure  for  use  in  a  CIP  system 
[as  will  be  explained  later  with  reference  to 
Figure  1),  a  screw  cap  type  bottomed  cylindri- 
cal  container  having  a  top  screw  cap,  and  a 
container  wherein  a  pin  is  inserted  crosswise 
with  respect  to  a  top  cap  or  a  plug  eg  DE-A- 
1961702.  On  the  other  hand  US-A-3404796  dis- 
closes  a  high  pressure  tank  in  which  the  axial 
force  is  absorbed  by  bands  of  thin  steel  sheet 
wound  around  the  apparatus.  However,  these 
conventional  type  apparatus  are  still  unsatisfac- 
tory  with  respect  to  their  manner  of  bearing  the 
axial  force  induced  by  the  ultra-high  pressure 
in  the  container  and  also  have  a  too  complex 
structure  and  too  great  weight.  Further,  the 
loading  and  unloading  of  a  workpiece  is 
troublesome. 

What  is  required  is  a  high  pressure  apparatus 
having  the  strength  of  the  wire  wound 
apparatus  and  the  ease  of  opening  and  closing 
of  the  container  with  pin. 

The  present  invention  provides  a  high 
pressure  apparatus  comprising; 

a  container  internally  provided  with  a  clos- 
able  cylindrical  space  and  an  opening  of  a  dia- 
meter  equal  to  the  inside  diameter  of  the  clos- 
able  cylindrical  space  within  said  container; 

said  container  including  a  cotter  or  a  pin 
inserted  across  said  container  at  an  axial  end 
of  said  container,  said  cotter  or  pin  serving  to 
maintain  said  opening  closed  and  to  bear  an 
axial  force  created  by  a  high  pressure  within 
the  container  and  to  transmit  said  axial  force  to 
said  container; 

whereby  said  closed  cylindrical  space  can  be 
opened  and  closed  by  removal  or  insertion  of 
said  cotter  or  pin, 

characterised  in  that  a  plurality  of  flexible 
members  are  wound  round  the  outer  periphery 
of  the  container  itself  generally  parallel  to  the 
axis  of  the  container  to  thereby  exert  an  axial 

precompression  on  the  whole  ot  saia  container 
and  to  receive  the  axial  force  created  by  the 
high  pressure  within  the  container. 

The  present  invention  provides  a  high 
5  pressure  apparatus  including  a  container  inter- 

nally  provided  with  a  closable  cylindrical  space, 
said  container  including  a  cotter  or  a  pin 
inserted  across  said  container  at  one  or  both 
axial  ends  of  said  container,  said  cotter  or  pin 

o  serving  to  bear  an  axial  force  induced  by  a 
high  pressure  within  the  container;  and  a  plu- 
rality  of  flexible  members  wound  round  the 
outer  periphery  of  said  container  generally  par- 
allel  to  the  axis  of  the  container  to  thereby 

'5  exert  an  axial  precompression  on  the  whole  of 
said  container. 

In  the  present  invention,  an  axial  force  bear- 
ing  structure  and  a  precompression  structure 
are  attached  to  such  container  to  prevent  the 

>o  occurrence  of  stress  concentration  thereby 
improving  the  fatigue  life,  technical  reliability 
and  stability  as  well  as  simplifying  the  structure 
and  reducing  the  weight. 

Preferred  embodiments  of  the  invention  will 
15  now  be  described  with  reference  to  the  draw- 

ings  in  which: 
Figure  1  is  an  oblique  sectional  view  showing 

an  example  of  a  conventional  high  pressure 
apparatus; 

so  Figures  2  to  4  are  sections  taken  from  differ- 
ent  sides  of  a  high  pressure  apparatus  accord- 
ing  to  a  first  embodiment  of  the  present  inven- 
tion; 

Figures  5(1),  (2)  and  (3)  are  longitudinally 
35  sectional  front  views  of  high  pressure 

apparatus  according  to  second,  third  and  fourth 
embodiments  of  the  invention; 

Figures  6  and  7  are  oblique  sectional  views 
of  the  apparatus  of  the  first  embodiment; 

40  Figure  8  is  a  longitudinal  section  view  of  a 
high  pressure  apparatus  according  to  a  fifth 
embodiment  of  the  invention  taken  from  two 
different  sides; 

Figures  9(1)  and  (2)  are  longitudinal  sectional 
45  front  views  showing  an  example  of  application 

of  the  apparatus  of  the  first  embodiment  to  a 
CIP  system; 

Figures  10(1),  (2)  and  (3)  are  longitudinal  sec- 
tional  front  views  showing  an  example  of 

so  application  of  the  apparatus  of  the  first  embodi- 
ment  to  an  HIP  system; 

Figures  11  and  12  are  a  side  sectional  views 
and  a  perspective  view  respectively  of  a  high 
pressure  apparatus  according  to  a  sixth 

55  embodiment  of  the  invention; 
Figure  13  is  a  perspective  view  of  a  high 

pressure  apparatus  according  to  a  seventh 
embodiment  of  the  invention. 

Figure  14  is  an  oblique  sectional  view  taken 
60  on  line  A-A  of  Figure  15; 

Figure  15  is  a  sectional  view  taken  on  line  B- 
B  of  Figure  14; 

Figures  16(1),  (2),  (3)  and  (4)  and  Figure  17 
are  views  taken  from  different  sides  and  a  per- 

65  spective  view  respectively  showing  an  example 
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of  application  of  the  apparatus  of  the  -seventh 
embodiment  to  a  CIP  system. 

Figure  18  is  an  explanatory  view  showing  an 
example  of  use  of  a  round  pin;  and 

Figures  19(1)  and  19(2)  are  explanatory  views 
showing  examples  of  use  of  plural  cotters  and 
pins  respectively. 

Referring  first  to  Figure  1,  there  is  shown  an 
example  of  a  conventional  frame  yoke  type  con- 
tainer  having  a  wire  winding  structure  as  pre- 
viously  noted  for  use  in  a  CIP  system.  In  Figure  1, 
a  container  9  which  comprises  a  container  liner  9a 
and  an  outer  shell  9(b)  is  supported  together  with 
a  top  cap  7  and  a  bottom  cap  8  through  an  upper 
yoke  1,  a  lower  yoke  3,  a  side  distance  piece  2 
interposed  between  the  yokes  1  and  3,  and  upper 
and  lower  pressure  plates  5  and  6.  In  the  interiors 
of  the  upper  and  lower  yokes  1  and  3  are  embed- 
ded  wires  4  in  layers,  and  also  between  the  liner 
9a  and  the  outer  shell  9b  of  the  container  9  is 
embedded  wire  10  in  layers  on  the  radial  side  of 
the  container.  The  lower  yoke  3  is  supported  on  a 
carriage  1  1  adapted  to  travel  on  a  rail  12,  whereby 
the  entire  frame  is  movably  supported,  so  that 
before  and  after  a  high  pressure  processing,  only 
the  frame  is  moved  thereby  permitting  a  work- 
piece  to  be  loaded  in  and  out  of  the  container  9.  In 
this  type  of  a  high  pressure  apparatus,  the  frame 
and  the  container  are  formed  separately  and  are 
independently  movable,  so  they  are  inevitably 
very  heavy,  and  for  moving  such  a  heavy 
apparatus  it  is  necessary  to  use  large  moving 
equipment. 

On  the  other  hand,  high  pressure  apparatus 
according  to  the  present  invention  are  of  a  struc- 
ture  as  shown  in  Figures  2  et  seq.  The  apparatus 
illustrated  in  Figures  2,  3  and  4  is  of  a  first 
embodiment  of  the  present  invention  which 
shows  a  basic  construction  of  the  invention.  It  is 
composed  of  a  container  body  13  having  a 
generally  square  external  form  (see  Figure  4)  and 
provided  internally  with  a  space  13a  capable  of 
being  closed,  which  space  13a  is  cylindrical  in  the 
illustrated  embodiment,  and  upper  and  lower 
yokes  14  and  15  attached  respectively  to  upper 
and  lower  open  ends  of  the  container  body  13.  In 
an  axial  upper  end  of  the  container  body  13  is 
inserted  a  cotter  17,  which  may  be  a  pin  as  will  be 
described  later,  the  cotter  17  extending  across  the 
container  body  13  and  being  inserted  and 
removed  in  mounting  slots  13c  in  the  upper  end 
of  the  container  body  13  by  means  of  an  inserting 
and  removing  means  such  as  a  hydraulic  cylinder 
22  or  the  like.  The  cotter  17  absorbs  the  axial  force 
induced  by  an  ultra  high  pressure  in  the  container 
body.  The  upper  peripheral  surface  of  the  cotter 
17  is  in  contact  with  the  lower  end  of  the  upper 
yoke  14  as  shown.  The  upper  yoke  14  has  an 
opening  14a  sealed  by  an  upper  seal  member  16 
through  which  opening  14a  a  workpiece  may  pass 
into  and  out  of  the  space  13a  within  the  container 
body  13.  The  opening  14a  has  a  diameter  corre- 
sponding  to  the  inside  diameter  of  the  space  13a. 
The  upper  seal  member  16  has  a  collar  16a 
through  which  the  cotter  17  may  pass.  The  ref- 

erence  numeral  21  denotes  a  hydraulic  cylinder 
for  insertion  and  removal  of  the  upper  seal 
member  16. 

The  lower  yoke  15  is  attached  to  the  lower  end 
5  of  the  container  body  13  through  a  convex  portion 

1  5a  thereof  which  is  inserted  into  the  lower  end  of 
the  space  13a  of  the  container  body  13  as  shown. 
The  numerals  19  and  20  denote  seal  rings 
attached  respectively  to  the  upper  seal  member 

10  16  and  the  lower  yoke  15.  The  container  body  13 
and  the  upper  and  lower  yokes  14  and  15  are 
assembled  together  as  shown,  and  flexible  mem- 
bers  18  and  18'  such  as  wires  or  wire  hoops  are 
wound  around  the  outer  periphery  of  the 

is  assembly  through  outer  peripheral  grooves  13b, 
14b  and  15b  formed  longitudinally  in  the  outer 
surface  of  the  container  body  13  and  in  the  upper 
and  lower  yokes  14  and  15,  whereby  the  three 
members  13,  14  and  15  are  tightly  bound  together 

20  and  the  assembly  is  precompressed. 
Figures  6  and  7  illustrate  three  dimensionally 

the  entire  construction  of  the  apparatus  of  the  first 
embodiment  as  assembled. 

According  to  this  first  embodiment,  the  axial 
25  load  is  borne  by  the  lower  surface  of  the  upper 

yoke  14  through  the  cotter  17,  and  the  pressure 
receiving  portion  of  the  yoke  comprises  a  smooth 
surface  and  does  not  have  any  notches  which 
would  provide  a  stress  concentration.  Con- 

30  sequently,  a  smooth  resistance  to  the  axial  load  is 
created  in  addition  to  the  precompression  pro- 
duced  by  the  flexible  members  18  and  18'  wound 
round  the  outer  peripheries  of  the  upper  and 
lower  yokes  14  and  15  and  the  container  body  13. 

35  The  axial  load  is  resisted  by  the  tension  and 
friction  induced  in  the  flexible  members  18  and 
18'  which  are  wound  elliptically,  whereby  the 
fatigue  life  of  the  container  body  13  can  be 
increased  and  the  durability  of  the  entire  pressure 

40  apparatus  can  be  enhanced  surely  and  safely 
without  causing  cracks  or  other  troubles  in  the 
container  body  13.  Besides,  according  to  this 
basic  construction,  since  the  number  of  com- 
ponents  is  minimised  and  the  container  body  and 

45  the  frame  portion  are  clamped  together,  it  is 
possible  to  reduce  the  size  and  weight  of  the 
apparatus  which  can  resist  a  high  or  ultra  high 
pressure,  and  the  apparatus  of  such  construction 
is  extremely  easy  to  manufacture  as  compared 

so  with  the  conventional  type  shown  in  Figure  1, 
thus  leading  to  the  possibility  of  a  large  reduction 
of  cost.  Further,  since  the  operations  required 
before  and  after  a  high  pressure  processing 
simply  require  the  insertion  and  removal  of  the 

55  cotter  17,  operation  of  the  apparatus  is  simplified, 
which  leads  to  a  productivity  improvement. 

Referring  now  to  Figs.  5(1),  5(2)  and  5(3)  there 
are  shown  high  pressure  apparatus  according  to 
second,  third  and  fourth  embodiments  of  the 

60  present  invention,  respectively.  In  the  second 
embodiment  illustrated  in  Figure  5(1),  a  container 
body  23  having  a  closable  space  23a  is  closed  at 
the  bottom  by  a  bottom  wall  portion  23c.  Other 
details  of  the  construction  are  the  same  as  in  the 

65  foregoing  first  embodiment,  except  that  a  lower 
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yoke  25  is  attached  to  the  lower  surface  of  the 
bottom  portion  23c.  An  upper  yoke  24  having  an 
opening  24a  and  a  peripheral  groove  24b,  a  cotter 
27,  an  upper  seal  member  26  having  an  opening 
26a  for  the  cotter  27,  and  a  seal  ring  28  attached  to 
the  seal  member  26,  are  the  same  as  in  the  first 
embodiment.  The  numerals  23b  and  25b  denote 
peripheral  grooves  formed  respectively  in  the 
container  body  23  and  the  lower  yoke  25  for  the 
winding  of  the  flexible  members  18,  18'. 

In  the  third  embodiment  illustrated  in  Figure 
5(2),  a  container  body  29  has  a  space  formed 
therein  and  a  closed  bottom  portion  29c  which  is 
formed  integrally  in  one  piece  with  the  lower  yoke 
15  or  25  shown  previously.  Other,  constructional 
details  are  the  same  as  in  the  first  embodiment. 
That  is,  an  upper  yoke  30  has  an  opening  30a  and 
a  peripheral  groove  30b  for  the  winding  of  the 
flexible  member  18,  18';  and  a  cotter  32,  an  upper 
seal  member  31  having  an  opening  31a  for  the 
cotter  32,  and  a  seal  ring  33  attached  to  the  seal 
member  31,  are  also  the  same  as  in  the  first 
embodiment.  The  numeral  29b  denotes  a  peri- 
pheral  groove  formed  in  the  container  body  29  for 
the  winding  of  the  flexible  members  18,  18'. 

In  the  fourth  embodiment  illustrated  in  Figure 
5-3,  a  container  body  34  having  a  space  34a 
capable  of  being  closed  is  formed  integrally  in 
one  piece  with  the  upper  and  lower  yokes  14  and 
15.  Therefore,  the  space  34a  is  open  at  the  upper 
end  of  the  container  34.  A  cotter  37,  an  upper  seal 
member  36  having  an  opening  36a  for  the  cotter 
37,  and  a  seal  ring  38,  are  just  the  same  as  in  the 
first  embodiment,  and  a  peripheral  groove  34b  for 
the  winding  of  the  flexible  members  18,  18'  is 
formed  around  the  outer  periphery  of  the  unitary 
container  34.  This  embodiment  is  superior  from 
the  standpoint  of  simplicity  of  structure. 

In  the  fifth  embodiment  illustrated  in  Figure  8, 
upper  and  lower  yokes  40  and  40'  are  attached 
respectively  to  the  upper  and  lower  ends  of  a 
container  body  39  having  a  closable  space  39a, 
and  an  opening  device  is  provided  for  each  of  the 
upper  and  lower  yokes  40  and  40'.  Openings  40a 
and  40a'  for  the  opening  defices  are  formed  in  the 
upper  and  lower  yokes  40  and  40',  respectively. 
Upper  and  lower  seal  members  41  and  41  '  can  be 
inserte'd  into  and  removed  from  the  container 
body  39  through  the  upper  and  lower  openings 
40a  and  40a'  by  means  of  hydraulic  cylinders  45 
and  45',  respectively.  Further  removable  cotters 
42  and  42'  (or  pins)  are  provided  at  both  axial 
ends  of  the  container  body  39,  and  the  seal 
members  41  and  41'  are  formed  with  openings 
41a  and  41a'  for  the  cotters  42  and  42'  respec- 
tively. 

The  container  body  39  is  provided  at  both  axial 
ends  thereof  with  slots  39c  for  insertion  therein  of 
the  cotters  42  and  42'.  The  numerals  44  and  44' 
denote  seal  rings  attached  to  upper  and  lower 
seal  members  41  and  41  '  respectively.  Peripheral 
grooves  39b,  40b  and  40b'  are  provided  for  the 
winding  of  flexible  members  43  and  43',  and 
hydraulic  cylinders  46  and  46'  are  provided  for  the 
insertion  and  removal  of  the  cotters  42  and  42'. 

The  upper  and  lower  yokes  40  and  40  may  be 
formed  integrally  in  one  piece  with  the  container 
body  39. 

The  apparatus  of  the  present  invention  illus- 
5  trated  in  the  above-described  embodiments  are 

all  applicable  to  conventional  CIP  or  HIP  systems. 
Examples  of  additional  structural  features  to  be 
added  in  such  application  of  the  apparatus  will 
now  be  described  with  reference  to  Figures  9  and 

w  10. 
Figs.  9(1),  9(2)  and  9(3)  show  an  example  of 

application  of  the  apparatus  of  the  first  embodi- 
ment  of  the  present  invention  illustrated  in  Figs.  2 
to  4  to  a  CIP  process.  In  Figs  9(1)  to  9(3),  the  same 

15  reference  numerals  as  in  the  first  embodiment 
indicate  the  same  structures.  As  shown  in  these 
figures,  the  apparatus  of  the  invention  only 
requires  the  addition  of  means  wherein  a  work- 
piece  47  is  supported  on  the  side  of  the  upper  seal 

20  member  16  by  a  support  member  16b.  Figure  9(1) 
shows  the  apparatus  ready  for  insertion  of  the 
workpiece  47,  and  Fig.  9(2)  shows  the  apparatus 
when  loaded  with  the  cotter  17  inserted.  In  this 
loaded  state,  a  high  pressure  medium  is  fed  into 

25  the  space  13a  and  a  processing  operation  such  as 
forming  is  carried  out.  Fig.  9(3)  shows  the 
apparatus  as  the  workpiece  is  taken  out  of  the 
container.  Thus,  the  operations  before  and  after 
the  processing  operation  are  simplified. 

30  Figs.  10(1),  10(2)  and  10(3)  show  an  example  of 
application  of  the  apparatus  of  the  first  embodi- 

/  ment  of  the  present  invention  illustrated  in  Figs.  2 
to  4  to  an  HIP  process.  In  this  example,  a  work- 
piece  50,  a  lower  heat  insulating  member  51  and  a 

35  heat  insulating  casing  52  incorporating  a  heating 
source  such  as  a  heater  (not  shown)  are 
supported  on  the  side  of  the  upper  seal  member 
16  through  the  support  member  16b,  and  an 
electric  supply  member  48  having  a  plug  49  for 

40  supplying  an  electric  current  to  a  heating  source 
such  as  a  heater  (not  shown)  within  the  lower 
heat  insulating  member  51  is  provided  on  the  side 
of  the  lower  yoke  15,  whereby  a  desired  pro- 
cessing  such  as  hot  forming  can  be  easily  carried 

45  out.  Fig.  10(1)  shows  the  apparatus  as  the  work- 
piece  is  inserted,  and  Fig.  10(2)  shows  the 
apparatus  with  the  workpiece  loaded  and  the 
cotter  17  inserted.  In  this  loaded  state,  a  desired 
hot  process  is  performed  under  a  high  pressure. 

so  Fig.  10(3)  shows  the  apparatus  as  the  workpiece  is 
about  to  be  taken  out  of  the  container  after  the 
process.  Thus,  the  apparatus  of  the  present  inven- 
tion  is  applicable  to  both  CIP  and  HIP  systems. 

In  all  of  the  first  to  fifth  embodiments  of  the 
55  present  invention  described  above,  two  flexible 

members  (eg  wires  or  wire  hoops)  are  wound 
round  the  container  for  precompressing  the  con- 
tainer,  but  any  suitable  number  of  flexible  mem- 
bers  may  be  used.  For  example,  as  in  the  sixth 

60  embodiment  illustrated  in  Figs.  11  and  12,  the 
number  of  flexible  members  used  may  be 
increased  to  four  to  render  the  precompression 
more  uniform.  More  specifically,  Figs.  11  and  12 
show  an  example  of  a  three-piece  type  high 

65  pressure  apparatus  comprising  a  container  body 

4 



3,  and  separate  upper  and  lower  yoKes  so  ana 
3.  As  shown  in  the  Figures,  the  container  body 
3  and  the  upper  and  lower  yokes  55  and  56  are  of 
^uare  section  having  projecting  portions  on  the 
»ur  sides  thereof.  Parallel  flexible  members  54 
nd  54"  are  wound  round  respective  projecting 
ortions  on  opposite  sides  of  the  container  and 
arallel  flexible  members  54'  and  54"'  are  wound 
jund  respective  projecting  portions  on  opposite 
des  of  the  container  parallel  flexible  members 
4'  and  54"  are  wound  round  the  other  two 
jspective  projecting  portions,  so  that  a  total  of 
)ur  flexible  members  are  provided,  one  on  each 
ide.  By  the  adoption  of  such  an  arrangement,  a 
lore  uniform  precompression  effect  is  provided 
)r  any  part  of  the  entire  circumference  of  the 
ontainer.  In  both  figures,  the  numeral  53a 
enotes  a  slot  formed  in  the  container  body  53  for 
ne  insertion  therein  of  a  cotter  or  pin,  and  the 
umeral  55a  denotes  an  opening  formed  in  the 
pper  yoke  55.  Of  course,  the  flexible  members 
4,  54',  54"  and  54"'  are  wound  in  peripheral 
rooves  in  the  projecting  portions. 
The  flexible  member  winding  structure  just 

lescribed  above  is  applicable  also  to  the  con- 
ainer  structures  of  the  second  and  the  following 
imbodiments  other  than  the  three-piece  type 
tructure  composed  of  the  container  body  53  and 
he  upper  and  lower  yokes  55  and  56.  The  number 
)f  flexible  members  to  be  used  may  be  selected 
reely  according  to  the  required  purpose  and  use, 
or  example,  two,  three  or  four,  or  six,  seven  or 
sight  in  the  case  of  a  relatively  low  axial  load. 
:urther,  as  a  flexible  member  there  also  may  be 
ised  a  flexible  plate  member  in  addition  to  the 
vire  or  wire  hoops. 

In  the  first  to  sixth  embodiments  already 
described  above,  the  cotters  17,  27,  32,  37  and  42 
are  directly  inserted  and  supported  in  one  or  both 
jnds  of  the  container  bodies  13,  23,  29,  34,  39  and 
53,  respectively.  On  the  other  hand,  in  the  seventh 
jmbodiment  illustrated  in  Figures  13,  14  and  15, 
:he  cotter  is  inserted  and  supported  in  a  distance 
3iece  interposed  between  the  yoke  and  the  con- 
:ainer  body,  and  the  container  body  has  a  cylindri- 
cal  cross  section.  More  specifically,  in  Figures  13 
to  15,  a  cylindrical  container  body  57  having  a 
closable  space  57a  and  upper  and  lower  yokes  58 
and  59  assembled  with  the  container  body  57  are 
each  provided  with  a  square  end  face  which  faces 
the  container  body  57.  Further,  a  bottom  cap  64 
integral  with  the  lower  yoke  59  is  fitted  in  the 
lower  end  of  the  container  body  57,  while 
between  the  square  end  face  of  the  upper  yoke  58 
and  the  cylindrical  upper  end  of  the  container 
body  57  is  interposed  a  two-piece  type  distance 
piece  60  in  which  is  removably  inserted  and 
supported  a  cotter  61.  A  top  cap  64'  which  serves 
as  an  upper  seal  member  is  removably  inserted 
into  the  container  body  through  an  opening  58a 
formed  in  the  upper  yoke  58,  and  it  is  formed  with 
an  opening  64a'  for  the  cotter  61.  A  flexible 
member  62  is  wound  round  the  container  through 
peripheral  winding  grooves  58b,  60b,  and  59b 
formed  respectively  in  the  upper  yoke  58,  dis- 
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Figures  to  precompress  the  container.  In  this 
case,  the  flexible  member  62  does  not  directly 
contact  the  outer  peripheral  surface  of  the  con- 
tainer  body  57,  but  even  in  this  arrangement,  the 
precompression  effect  is  applied  to  the  entirety  of 
the  container  body  57,  the  upper  and  lower  yokes 
58  and  59  and  the  distance  piece  60.  The  cylindri- 
cal  container  body  57  serves  also  as  a  distance 

i  piece  in  the  flexible  member  winding  arrange- 
ment  in  addition  to  its  primary  function  as  a  high 
pressure  processing  container.  The  numeral  63  in 
the  Figures  denotes  a  support  frame  provided  on 
the  side  of  the  lower  yoke  59.  The  distance  piece 

5  60  may  be  integral  with  the  container  body  or 
with  the  upper  yoke.  Further,  the  container  may 
have  an  integral  bottom  wall  or  may  have  both 
ends  open  as  shown  in  Figures  2  to  12. 

Referring  now  to  Figures  16  and  17,  there  is 
o  shown  for  reference  an  example  of  the  applica- 

tion  to  a  CIP  apparatus  of  the  apparatus  of  the 
seventh  embodiment  of  the  present  invention 
illustrated  in  Figures  13  to  15.  Figures  16(1)  to 
16(4)  are  views  taken  from  different  sides  of  the 

5  CIP  apparatus,  and  Fig.  17  is  a  perspective  view  of 
the  entire  apparatus.  As  shown  in  Figs.  16(1)  and 
16(2),  a  cylindrical  container  body  65  is  composed 
of  concentric  inner  and  outer  cylinders  65b  and 
65a,  and  an  upper  yoke  66  fixed  to  the  upper  end 

v  of  the  cylindrical  container  body  65  through  a 
concave-shaped  distance  piece  68.  Further,  a  top 
cap  70  is  removably  inserted  into  the  inner 
cylinder  65b  by  a  support  means  72,  and  a  cotter 
69  is  removably  inserted  and  supported  in  the 

is  distance  piece  68  across  the  top  cap  70  by  a  cotter 
guide  and  a  link  78  which  connects  the  cotter  69 
with  a  cotter  drive  cylinder  79.  A  lower  yoke  67 
having  a  bottom  cap  71  adapted  to  be  fitted  in  the 
lower  end  of  the  inner  cylinder  65b  is  affixed  to 

w  the  lower  end  of  the  container  body  65.  The  upper 
yoke  66,  distance  piece  69,  container  body  65  and 
lower  yoke  67  are  tightly  joined  together  by 
flexible  members  85  and  85'  comprising  wires, 
and  is  mounted  on  a  base  frame  84  after  being 

ts  covered  with  covers  86  and  86'. 
The  support  means  72  is  held  by  a  lift  screw  74 

in  a  guide  post  75  via  a  slide  73  and  is  moved 
vertically  by  means  of  a  drive  unit  76  for  opening 
and  closing,  of  the  container  to  allow  the  work- 

so  piece  to  be  inserted  into  and  removed  from  the 
container,  indicated  at  80  and  80'  are  intensifiers, 
at  81  an  oil  tank,  at  82  a  pump  unit  and  at  83  a 
valve  unit. 

In  the  apparatus  of  the  present  invention,  more- 
55  over,  there  may  be  used  a  circular  section  pin  in 

place  of  the  rectangular  section  cotter  as  pre- 
viously  illustrated.  In  this  connection,  Figure  18 
shows  an  example  of  a  structure  using  a  pin,  in 
which  a  round  pin  90  is  removably  inserted  and 

60  supported  across  a  top  91  of  a  container  87  to 
which  is  affixed  an  upper  yoke  88.  Thus,  a  pin  may 
be  used  in  the  same  way  as  a  cotter  without  any 
trouble.  Figs.  19(1)  and  19(2)  show  examples  of 
using  a  plurality  of  cotters  or  pins.  Fig.  19(1) 

65  shows  the  use  of  two  cotters  95  and  95'  in  which 

o 
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the  cotters  are  removably  inserted  and  supported 
in  a  container  body  92,  on  both  sides  of  a  top  cap 
96,  the  cotters  extending  in  a  direction  across  the 
top  cap  96,  the  container  body  92  being  fixed  to 
an  upper  yoke  93.  In  the  case  of  round  pins,  as 
illustrated  in  Fig.  19(2),  two  round  pins  100  and 
100'  are  removably  inserted  and  supported 
across  and  on  both  sides  of  a  top  cap  101  fitted  in 
a  container  body  97  to  which  is  fixed  an  upper 
yoke  98.  Thus,  a  plurality  of  cotters  or  pins  may  be 
readily  employed.  In  both  Figures,  the  numerals 
94  and  99  denote  flexible  members  for  precom- 
pression. 

As  will  be  apparent  from  the  foregoing  embodi- 
ments,  the  apparatus  of  the  invention  is  advan- 
tageous  in  that  it  can  remarkably  improve  the 
fatigue  life  of  a  high  pressure  container.  This  is  an 
important  requirement  of  high  pressure 
apparatus  which  is  used  to  perform  various  pro- 
cesses  in  an  internal  space  thereof  under  high  or 
ultra-high  pressure  conditions.  In  the  present 
invention,  the  large  axial  load  induced  by  the  high 
pressure  in  the  container  can  be  borne  smoothly 
and  resisted  by  a  cotter  or  pin  inserted  trans- 
versely  in  the  container. 

Precompression  is  created  by  winding  flexible 
members  round  the  whole  of  the  container,  and 
thus  the  effect  of  the  pressure  upon  the  container 
is  reduced.  Further,  the  smooth  pressure  receiv- 
ing  surfaces  have  barely  any  uneven  or  notched 
portions  so  that  stress  concentrations  are 
avoided,  and  the  simple  structure  and  reduced 
number  of  constituent  members  compared  with 
the  prior  art,  permits  the  reduction  in  size  and 
weight  of  the  entire  apparatus  with  an  improve- 
ment  of  reliability,  stability  and  durability.  As  a 
result  a  high  pressure  apparatus  can  be  provided 
which  is  easy  to  manufacture  and  which  is 
economical  and  of  low  cost.  Also,  as  shown  in  the 
foregoing  embodiments,  the  apparatus  of  the 
present  invention  is  easily  applicable  to  CIP  and 
HIP  systems. 

Claims 

1.  A  high  pressure  apparatus  comprising; 
a  container  (13)  internally  provided  with  a 

closable  cylindrical  space  (13a)  and  an  opening 
(14a)  of  a  diameter  equal  to  the  inside  diameter  of 
the  closable  cylindrical  space  (13a)  within  said 
container  (13); 

said  container  (13)  including  a  cotter  (17)  or  a 
pin  inserted  across  said  container  (13)  at  an  axial 
end  of  said  container  (13),  said  cotter  (17)  or  pin 
serving  to  maintain  said  opening  (14a)  closed  and 
to  bear  an  axial  force  created  by  a  high  pressure 
within  the  container  (13)  and  to  transmit  said  axial 
force  to  said  container  (13); 

whereby  said  closed  cylindrical  space  (13a)  can 
be  opened  and  closed  by  removal  or  insertion  of 
said  cotter  (17)  or  pin, 

characterised  in  that  a  plurality  of  flexible  mem- 
bers  (18,  18')  are  wound  round  the  outer 
periphery  of  the  container  (13)  itself  generally 
parallel  to  the  axis  of  the  container  (13)  to  thereby 

exert  an  axial  precompression  on  the  whole  of 
said  container  (13)  and  to  receive  the  axial  force 
created  by  the  high  pressure  within  the  container 
(13). 

5  2.  A  high  pressure  apparatus  according  to  claim 
1,  characterised  in  that  the  container  (13)  further 
includes  a  first  seal  member  (19). 

3.  A  high  pressure  apparatus  according  to  claim 
1  or  2,  characterised  in  that  said  container  (13) 

w  comprises  a  plurality  of  members  including  a  first 
yoke  (14),  a  container  body  (13)  and  a  second 
yoke  (15). 

4.  A  high  pressure  apparatus  according  to  claim 
3,  characterised  in  that  said  first  yoke  (14)  is 

15  provided  with  an  opening  (14a)  of  a  diameter 
equal  to  the  inside  diameter  of  the  closable 
cylindrical  space  (13a)  within  said  container  (13). 

5.  A  high  pressure  apparatus  according  to  any 
of  claims  1  to  4,  characterised  in  that  said  flexible 

20  member  (18,  18')  comprises  wires  or  wire  hoops. 
6.  A  high  pressure  apparatus  according  to  any 

of  claims  1  to  5,  characterised  in  that  there  are  a 
plurality  of  cotters  (17)  or  pins. 

7.  A  high  pressure  apparatus  according  to  any 
25  of  claims  1  to  6  characterised  in  that  the  flexible 

members  (18,  18')  are  provided  on  opposite  sides 
of  said  opening  (14a). 

8.  A  high  pressure  apparatus  according  to  any 
of  claims  1  to  7  characterised  in  that  the  one  or 

30  plurality  of  cotters  (7)  or  pins  are  mounted 
between  a  first  pair  of  aligned  opposing  openings 
(13C)  in  the  container  (13)  adjacent  said  container 
opening  (14A). 

9.  A  high  pressure  apparatus  according  to  claim 
35  2  and  any  of  claims  3  to  8  characterised  in  that 

there  is  provided  a  first  seal  moving  means  (21  ) 
for  moving  said  first  seal  member  (19)  between  a 
first  position  in  which  it  sealingly  closes  said 
opening  (14A)  cylindrical  space  (13A)  and  a 

40  second  position  in  which  it  does  not  close  said 
opening  (14A). 

10.  A  high  pressure  apparatus  according  to 
claim  8  and  9  characterised  in  that  said  first  seal 
member  (19)  includes  an  opening  (16A)  shaped 

45  and  positioned  to  align  with  said  aligned  opposed 
openings  (13C)  when  said  first  seal  member  is  in 
its  first  closed  position. 

11.  A  high  pressure  apparatus  according  to  any 
of  claims  1  to  10  characterised  by  cotter  moving 

50  means  (22)  for  moving  each  cotter  (17)  or  pin  to 
remove  or  insert  said  cotter  (17)  or  pin. 

12.  A  high  pressure  apparatus  according  to  any 
of  claims  1  to  11,  characterised  in  that  said 
container  (13)  has  an  open  first  end  and  a  closed 

55  second  end. 
13.  A  high  pressure  apparatus  according  to  any 

of  claims  1  to  11,  characterised  in  that  said 
container  (13)  has  open  first  (14a)  and  second 
(40a')  ends. 

60  14.  A  high  pressure  apparatus  according  to 
claim  13  characterised  in  that  said  apparatus 
further  comprises  a  second  seal  member  (41  ')  for 
said  second  open  end  (40a')( 

an  opening  (40a')  at  said  second  open  end 
65  being  provided  of  a  diameter  equal  to  the  inside 
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iameter  of  the  closable  cylindrical  space  (13A) 
within  said  container  (13); 
said  container  (13)  including  a  second  cotter 

12')  or  a  pin  inserted  across  said  container  (13)  at 
aid  second  end  of  said  container  (13),  said  cotter 
12')  or  pin  serving  to  maintain  said  opening 
losed  and  to  bear  an  axial  force  created  by  a  high 
ressure  within  the  container  (13)  and  to  transmit 
aid  axial  force  to  said  container;  and 
a  second  yoke  (40')  is  provided  with  an  opening 

f  a  diameter  equal  to  the  inside  diameter  of  the 
losable  cylindrical  space  (13A)  within  said  con- 
3iner  (13). 

'atentanspruche 

1.  Hochdruckgerat,  mit  einem  einen  verschlieB- 
laren  zylindrischen  Raum  (13a)  enthaltenden  und 
line  offnung  (14a)  gleich  groBen  Durchmessers 
vie  der  Innendurchmesser  des  verschlieBbaren 
ylindrischen  Zwischenraums  (13a)  aufweisenden 
Jehalter  (13),  wobei  der  Behalter  (13)  einen  Quer- 
iegel  (17)  Oder  Vorsteckkeil  enthalt,  der  quer 
lurch  den  Behalter  (13)  an  einem  axialen  Ende 
ies  Behalters  (13)  eingesteckt  ist  und  dazu  dient 
ien  Hohlraum  (14a)  geschlossen  zu  halten  und 
iine  axiale  Kraft  aufzufangen,  die  von  einem 
@tochdruck  im  Behalter  (13)  erzeugt  wird,  und  urn 
iie  axiale  Kraft  auf  den  Behalter  (13)  zu  iibertra- 
jen,  wodurch  der  geschlossene  zylindrische 
teum  (13a)  durch  Entfernen  und  Einstecken  des 
ierriegels  (17)  oder  Vorsteckkeiles  geoffnet  und 
jeschlossen  werden  kann,  dadurch  gekennzeich- 
let,  dalS  eine  Vielzahl  flexibler  Teile  (18,  18')  urn 
die  AuBenflache  des  Behalters  (13)  im  wesent- 
ichen  parallel  zu  der  Achse  des  Behalters  (13) 
gewunden  ist,  um  dadurch  eine  axiale  Druckvor- 
spannung  auf  den  ganzen  Behalter  (13)  auszuii- 
3en  und  um  die  durch  den  Hochdruck  im  Behalter 
;13)  erzeugte  axiale  Kraft  aufzunehmen. 

2.  Hochdruckgerat  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  der  Behalter  (13)  aufcerdem 
sine  erste  Dichtung  (1  )  aufweist. 

3.  Hochdruckgerat  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet,  daB  der  Behalter  (13) 
sine  Vielzahl  von  Teilen  einschliefSlich  einem 
ersten  Joch  (14),  einem  Behalterkorper  (13)  und 
einem  zweiten  Joch  (15)  aufweist. 

4.  Hochdruckgerat  nach  Anspruch  3,  dadurch 
gekennzeichnet,  daB  das  erste  Joch  (14)  mit  einer 
offnung  (14a)  ausgestattet  ist,  die  einen  gleich 
groBen  Durchmesser  wie  der  Innendurchmesser 
des  verschlieBbaren  zylindrischen  Raumes  (13a) 
des  Behalters  (13)  hat. 

5.  Hochdruckgerat  nach  einem  der  Anspriiche  1 
bis  4,  dadurch  gekennzeichnet,  daB  die  flexiblen 
Teile  (18,  18')  Drahte  oder  Drahtreifen  aufweisen. 

6.  Hochdruckgerat  nach  einem  der  Anspriiche  1 
bis  5,  dadurch  gekennzeichnet,  daB  eine  Mehrzahl 
von  Querriegeln  (17)  oder  Vorsteckkeilen  vorge- 
sehen  ist. 

7.  Hochdruckgerat  nach  einem  der  Anspriiche  1 
bis  6;  dadurch  gekennzeichnet,  daB  die  flexiblen 
Teile  (18,  18')  an  entgegengesetzten  Seiten  der 
offnung  (14a)  vorgesehen  sind. 

a.  HOcnarucKgerai  nacn  einem  uei  uono  i 
bis  7,  dadurch  gekennzeichnet,  daB  der  oder  die 
Querriegel  (17)  oder  Vorsteckkeile  zwischen 
einem  ersten  Paar  von  miteinander  fluchtenden, 

i  einander  gegeniiberliegenden  offnungen  (13c)  in 
dem  Behalter  (13)  angrenzender  Behalteroffnung 
(14a)  angebracht  sind. 

9.  Hochdruckgerat  nach  Anspruch  2  und  einem 
der  Anspriiche  3  bis  8,  dadurch  gekennzeichnet, 

o  daB  ein  erster  Dichtungsbeweger  (21)  zum  Bewe- 
gen  der  ersten  Dichtung  (19)  zwischen  einer 
ersten  Position,  in  der  sie  die  offnung  (14a)  des 
zylindrischen  Raumes  (13a)  dichtend  schlieBt, 
und  einer  zweiten  Position,  in  der  sie  die  offnung 

5  (14a)  nicht  schlieBt,  vorgesehen  ist. 
10.  Hochdruckgerat  nach  Anspruch  8  und  9, 

dadurch  gekennzeichnet,  daB  die  erste  Dichtung 
(19)  eine  offnung  (16a)  aufweist,  die  so  ausgebil- 
det  und  angeordnet  ist,  daB  sie  mit  den  miteinan- 

o  der  fluchtenden,  einander  gegeniiberliegenden 
offnungen  (13c)  fluchtet,  wenn  sich  die  erste 
Dichtung  in  ihrer  ersten  SchlieSposition  befindet. 

11.  Hochdruckgerat  nach  einem  der  Anspriiche 
1  bis  10,  dadurch  gekennzeichnet,  daB  Querriegel- 

<s  beweger  (22)  zum  Bewegen  jedes  Querriegels 
(17)  oder  Vorsteckkeile  vorgesehen  sind,  um  den 
Querriegel  (17)  oder  Vorsteckkeil  zu  entfernen 
oder  einzustecken. 

12.  Hochdruckgerat  nach  einem  der  Anspriiche 
to  1  bis  11,  dadurch  gekennzeichnet,  daB  der  Behal- 

ter  (13)  ein  offenes  erstes  Ende  und  ein  geschlos- 
senes  zweites  Ende  hat. 

13.  Hochdruckgerat  nach  einem  der  Anspriiche 
1  bis  11,  dadurch  gekennzeichnet,  daB  der  Behal- 

?5  ter  (13)  offene  erste  (14a)  und  zweite  (40a')  Enden 
hat. 

14.  Hochdruckgerat  nach  Anspruch  13,  dadurch 
gekennzeichnet,  daB  das  Gerat  eine  zweite  Dich- 
tung  (41')  fur  das  zweite  offene  Ende  (40a') 

to  aufweist,  wobei  eine  offnung  (40a')  an  dem  zwei- 
ten  offenen  Ende  einen  gleich  groBen  Durchmes- 
ser  wie  der  Innendurchmesser  des  verschlieBba- 
ren  zylindrischen  Raumes  (13a)  im  Behalter  (13) 
hat  und  in  den  Behalter  (13)  ein  zweiter  Querriegel 

45  (42')  oder  Vorsteckkeil  quer  durch  den  Behalter 
(13)  an  dem  zweiten  Ende  des  Behalters  (13) 
eingesteckt  ist,  der  dazu  dient,  die  offnung 
geschlossen  zu  halten  und  eine  axiale  Kraft  aufzu- 
fangen,  die  von  einem  Hochdruck  im  Behalter  (13) 

so  erzeugt  wird,  und  um  diese  axiale  Kraft  auf  den 
Behalter  (13)  zu  iibertragen,  und  wobei  ein  zwei- 
tes  Joch  (40')  mit  einer  offnung  gleich  groBen 
Durchmessers  wie  der  Innendurchmesser  des 
verschlieBbaren  zylindrischen  Raumes  (13a)  im 

55  Behalter  (13)  vorgesehen  ist. 

Revendications 

1.  Appareii  pour  haute  pression  comprenant: 
60  un  conteneur  (13)  muni  interieurement  d'un 

espace  cylindrique  obturable  (13a)  et  d'un  orifice 
(14a)  d'un  diametre  egal  au  diametre  interne  de  la 
partie  cylindrique  obturable  (13a)  a  I'interieur 
dudit  container  (13); 

65  ledit  (13)  comprenant  une  clavette  (17)  ou  une 
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cheville  inseree  au  travers  du  conteneur  (13)  a 
une  extremite  axiale  dudit  conteneur  (13),  ladite 
clavette  (17)  ou  cheville  permettant  de  maintenir 
ledit  orifice  (14a)  ferme  et  de  supporter  une  force 
axiale  creee  par  une  haute  pression  a  I'interieur 
du  container  (13)  et  de  transmettre  la  force  axiale 
audit  container  (13); 

de  sorte  que  ledit  espace  cylindrique  obturable 
(13a)  puisse  etre  ouvert  et  ferme  par  enlevement 
ou  introduction  de  ladite  clavette  (17)  ou  cheville, 

caracterise  en  ce  qu'une  pluralite  d'elements 
flexibles  (18,  18')  sont  enroules  autour  de  la 
peripheric  externe  du  conteneur  (13)  eux-memes, 
de  maniere  generale,  paralleles  a  I'axe  du  conte- 
neur  (13),  pour  exercer  une  precompression 
axiale  sur  I'ensemble  dudit  conteneur  (13)  et  pour 
recevoir  la  force  axiale  creee  par  la  haute  pression 
a  I'interieur  du  conteneur  (13). 

2.  Appareil  pour  haute  pression  selon  la  reven- 
dication  1,  caracterise  en  ce  que  le  conteneur  (13) 
comporte  en  outre  un  premier  element  de  scelle- 
ment  (19). 

3.  Appareil  pour  haute  pression  suivant  la 
revendication  1  ou  2,  caracterise  en  ce  que  ledit 
conteneu  (13)  comprend  une  pluralite  d'elements 
incluant  une  premiere  culasse  (14),  corps  de 
conteneur  (13)  et  une  seconde  culasse  (15). 

4.  Appareil  pour  haute  pression  suivant  la 
revendication  3,  caracterise  en  ce  que  ladite  pre- 
miere  culasse  (14)  est  equipee  d'un  orifice  (14a) 
d'un  diametre  egal  au  diametre  interne  de  I'es- 
pace  cylindrique  obturable  (13a)  a  I'i/iterieur  dudit 
conteneur  (13). 

5.  Appareil  pour  haute  pression  suivant  I'une 
quelconque  des  revendications  1  a  4,  caracterise 
en  ce  que  ledit  element  flexible  (18,  18')  com- 
prend  des  fiis  ou  des  cerclages  de  fils. 

6.  Appareil  pour  haute  pression  selon  i'une 
quelconque  des  revendications  1  a  5,  caracterise 
en  ce  qu'il  comporte  une  pluralite  de  clavettes 
(17)  ou  de  chevilles. 

7.  Appareil  pour  haute  pression  selon  I'une 
quelconque  des  revendications  1  a  6  caracterise 
en  ce  que  les  elements  flexibles  (18,  18')  sont 
disposes  sur  des  cotes  opposes  dudit  orifice 
(14a). 

8.  Appareil  pour  haute  pression  selon  I'une 
quelconque  des  revendications  1  a  7  caracterise 
en  ce  qu'une  ou  plusieurs  clavettes  (17)  ou  che- 
villes  sont  montees  entre  une  premiere  paire 
d'orifices  opposes  et  alignes  (13c)  dans  le  conte- 
neur  (13)  de  maniere  adjacente  audit  orifice  dudit 
conteneur  (14a). 

9.  Appareil  pour  haute  pression  selon  la  reven- 

dication  2  et  I'une  quelconque  des  revendications 
3  a  8  caracterise  en  ce  qu'il  est  muni  d'un  premier 
moyen  de  deplacement  de  scellement  (21)  pour 
depiacer  ledit  premier  element  de  scellement  (19) 

5  entre  une  premiere  position  dans  laquelle  il  ferme 
de  maniere  etanche  ledit  orifice  (14a)  de  I'espace 
cylindrique  (13a)  et  une  seconde  position  dans 
laquelle  il  ne  ferme  pas  ledit  orifice  (14a). 

10.  Appareil  pour  haute  pression  selon  les 
io  revendications  (8)  et  (9)  caracterise  en  ce  que  ledit 

premier  element  de  scellement  (19)  comprend  un 
orifice  (16a)  conforme  et  positionne  en  aligne- 
ment  avec  lesdits  orifices  (13c)  opposes  de 
maniere  alignee  quand  ledit  premier  element  de 

15  scellement  se  trouve  dans  se  premiere  position 
fermee. 

11.  Appareil  pour  haute  pression  selon  I'une 
quelconque  des  revendications  1  a  10  caracterise 
par  des  moyens  de  deplacement  de  clavettes  (22) 

20  pour  depiacer  chaque  clavette  (17)  ou  cheville  de 
maniere  a  enlever  ou  introduire  ladite  clavette 
(17)  ou  cheville. 

12.  Appareil  pour  haute  pression  selon  I'une 
quelconque  des  revendications  1  a  11,  caracterise 

25  en  ce  que  ledit  conteneur  (13)  possede  une 
premiere  extremite  ouverte  et  une  seconde  extre- 
mite  fermee. 

13.  Appareil  pour  haute  pression  selon  I'une 
quelconque  des  revendications  1  a  11,  caracterise 

30  en  ce  que  ledit  conteneur  (13)  possede  une 
premiere  (14a)  et  seconde  (40a')  extremite 
ouverte. 

14.  Appareil  pour  haute  pression  selon  la  reven- 
dication  13  caracterise  en  ce  que  ledit  appareil 

35  comprend  en  outre  un  second  element  de  scelle- 
ment  (41')  pour  ladite  seconde  extremite  ouverte 
(40a')( 

un  orifice  (40a')  a  ladite  seoonde  extremite 
ouverte  possedant  un  diametre  egal  au  diametre 

40  interne  de  I'espace  cylindrique  obturable  (13a)  a 
I'interieur  dudit  conteneur  (13); 

ledit  conteneur  (13)  comportant  une  seconde 
clavette  (42')  ou  cheville  introduite  au  travers 
dudit  conteneur  (13)  a  ladite  seconde  extremite 

45  dudit  conteneur  (13),  ladite  clavette  (42')  ou  che- 
ville  servant  a  maintenir  ledit  orifice  ferme  et  a 
supporter  une  force  axiale  creee  par  une  haute 
pression  a  I'interieur  du  conteneur  (13)  et  a 
transmettre  ladite  force  axiale  audit  conteneur;  et 

so  une  seconde  culasse  (40')  est  pourvue  d'une 
ouverture  d'un  diametre  egal  au  diametre  interne 
de  I'espace  cylindrique  obturable  (13a)  a  I'inte- 
rieur  dudit  conteneur  (13). 
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