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Description 

This  invention  relates  generally  to  blowout  prevent- 
ers  for  closing  about  a  pipe  or  other  objects  in  the  bore 
or  across  an  open  bore  of  a  housing  mounted  on  a  well-  s 
head.  More  particularly,  it  relates  to  improvements  in 
ram  type  blowout  preventers  wherein  rams  are  slidable 
within  guide-ways  extending  radially  from  the  bore  be- 
tween  inner  positions  to  engage  one  another  to  close 
the  bore  and  outer  positions  to  open  the  bore.  10 

Conventionally,  see  GB-A-2  154  634,  bonnets  are 
mounted  on  the  body  for  movement  between  positions 
opening  and  closing  the  outer  ends  of  the  guideways  to 
permit  the  rams  to  be  installed  within  or  removed  from 
the  guideways.  Hydraulic  operators  mounted  on  the  15 
bonnets  include  a  rod  extending  through  the  bonnet  for 
connection  with  the  rams.  The  bonnets  may  be  hinged 
to  the  body  for  swinging  between  opened  and  closed 
positions,  or  they  may  be  so  moved  by  the  hydraulic  op- 
erators.  In  either  case,  the  inner  faces  of  the  bonnets  20 
are  forced  into  tight  engagement  with  the  outer  faces  of 
the  body  by  bolts  connecting  the  bonnet  to  the  body. 

Packings  are  carried  on  the  inner  face  of  the  bonnet 
to  sealably  engage  the  outer  face  of  the  body  in  an  effort 
to  contain  the  fluid  pressure  in  the  preventer  bore,  and  25 
thus  in  the  guideways.  As  a  practical  matter,  however, 
neither  face  is  perfectly  flat  so  that  there  are  gaps  be- 
tween  them  even  when  forced  against  one  another  as 
the  bolts  are  made  up.  Also,  the  fluid  pressure  in  the 
preventer  may  be  so  high  as  to  cause  the  bonnet  to  bend  30 
outwardly,  thus  tending  to  create  even  greater  gaps  be- 
tween  the  faces  into  which  the  packing  may  extrude,  in 
addition  to  those  gaps  which  normally  result  from  de- 
flection  of  the  bolts  due  to  the  internal  pressure,  whereby 
the  large  gaps  which  occur  because  of  deflection  are  35 
very  difficult  to  seal  under  conditions  of  high/low  tem- 
peratures  and  high  pressure.  As  a  result,  it  has  been  the 
practice  to  make  up  the  bolts  with  greater  and  greater 
torque,  all  of  which  is  time-consuming.  Furthermore, 
many  preventer  bodies  and  bonnets  are  of  such  config-  40 
uration  that  they  cannot  be  connected  by  a  full  circle  of 
bolts,  thus  leaving  potential  leak  paths. 

The  object  of  this  invention  is  to  provide  a  ram  type 
blowout  preventer  of  the  type  described  in  which  the 
body  and  bonnet  faces  are  so  sealed  with  respect  to  one  45 
another  as  to  overcome  these  and  other  problems;  and, 
more  particularly,  to  provide  such  a  preventer  having 
means  for  sealing  between  the  faces  which  is  of  such 
construction  as  to  eliminate  gaps  between  the  faces  of 
the  bonnet  and  body  through  which  leaks  might  occur  so 
without  having  to  overtorque  the  bolts. 

These  and  other  objects  are  accomplished,  in  ac- 
cordance  with  the  illustrated  and  preferred  embodiment 
of  the  invention,  by  a  ram  type  blowout  preventor  of  the 
type  described  in  which  the  bonnet  has  a  recess  in  its  55 
inner  face  to  form  a  peripheral  wall  and  an  end  wall  op- 
posite  the  outer  face  of  the  body  when  the  bonnet  is 
closed,  and  a  metal  ring  mounted  on  the  bonnet  for  lim- 

ited  axial  and  radial  movement  within  the  recess  carries 
a  first  elastomeric  ring  on  its  inner  side  for  sealing 
against  the  face  of  the  body.  Means  such  as  a  spring 
acts  between  the  inner  wall  of  the  recess  and  the  metal 
ring  to  yieldably  urge  the  inner  side  of  the  metal  ring  to- 
ward  said  outer  face  of  the  bonnet,  and  a  second  elas- 
tomeric  ring  is  carried  about  the  outer  periphery  of  the 
metal  ring  for  sealing  against  the  peripheral  wall  of  the 
recess  about  an  area  which  is  greater  than  the  area  of 
the  sealing  engagement  of  the  first  elastomeric  ring  with 
the  bonnet  face  and  spaced  outwardly  therefrom, 
whereby  fluid  pressure  in  the  guideway  is  effective  to 
urge  the  metal  ring  toward  the  outer  bonnet  face  and  at 
the  same  time  expand  its  outer  circumference  toward 
said  peripheral  wall  of  the  recess.  More  particularly,  the 
metal  ring  is  of  such  construction  that  its  inner  side  is 
tightly  engaged  against  the  outer  face  of  the  body  prior 
to  radial  expansion  of  the  ring  periphery  thereof  and 
tightly  against  the  peripheral  wall  of  the  recess,  thus  as- 
suring  that  gaps  between  the  body  and  bonnet  surfaces 
are  closed  to  prevent  extrusion  of  the  elastomeric  rings 
between  them. 

In  the  illustrated  embodiment  of  the  invention,  the 
metal  ring  has  holes  extending  therethrough  from  its  in- 
ner  to  its  outer  sides,  and  bolts  extend  loosely  through 
the  holes  and  into  the  end  wall  of  the  recess  and  have 
enlarged  outer  ends  to  retain  the  metal  ring  on  the  bon- 
net  while  permitting  it  to  move  limited  distances  radially 
as  well  as  axially  of  the  bolts. 

In  the  drawings,  wherein  like  reference  characters 
are  used  throughout  to  designate  like  parts: 

FIG.  1  is  a  side  view  of  a  blowout  preventer  con- 
structed  in  accordance  with  the  preferred  embodi- 
ment  of  the  invention  and  with  its  left  end  in  eleva- 
tion  and  right  end  in  vertical  section,  and  showing 
the  bonnets  closed  and  at  least  the  right-hand  ram 
withdrawn  to  its  open  position; 
FIG.  2  is  a  top  view  of  the  preventer,  as  seen  along 
broken  lines  2-2  of  FIG.  1,  and  with  its  left  end  in 
plan  and  its  right  end  partly  broken  away; 
FIG.  3  is  a  view  of  the  end  of  the  preventer,  as  seen 
along  broken  lines  3-3  of  FIG.  1  ; 
FIG.  4  is  a  somewhat  enlarged  cross-sectional  view 
of  the  preventer,  as  seen  along  broken  lines  4-4  of 
FIG.  1;  and 
FIG.  5  is  an  enlarged  cross-sectional  view  of  a  part 
of  the  preventer  indicated  by  the  circle  "5"  of  FIG. 
1,  and  showing  the  details  of  the  assembly  which 
seals  between  the  body  and  bonnet  faces. 

With  reference  now  to  the  details  of  the  above  de- 
scribed  drawings,  the  overall  preventer,  which  is  indicat- 
ed  in  its  entirety  by  reference  character  20,  comprises 
a  body  21  having  a  bore  22  therethrough  and  means 
such  as  a  flange  on  its  lower  end,  so  that  as  well-known 
in  the  art,  it  may  be  installed  on  the  upper  end  of  a  well- 
head  to  form  an  upper  continuation  of  the  bore  through 
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the  wellhead  and  thus  to  receive  pipe,  such  as  drill  pipe, 
as  it  is  being  lowered  into  or  raised  from  within  the  well- 
head  and  thus  the  well  therebelow. 

As  previously  described,  the  body  also  has  guide- 
ways  23  extending  from  its  bore  and  through  the  body 
generally  radially  opposite  one  another  (only  the  right- 
hand  guideway  being  shown  in  FIGS.  1  and  2),  and  a 
ram  24  is  slidable  within  each  guideway  for  movement 
between  an  inner  position  in  which  its  inner  end  engages 
the  inner  end  of  another  ram,  and  an  outer  position,  as 
shown  in  FIGS.  1  and  2,  wherein  it  opens  the  bore.  As 
shown,  the  rams  have  recesses  on  their  inner  ends  for 
fitting  closely  about  a  pipe  within  the  bore,  and  carry  seal 
members  across  its  front  face  and  along  the  opposite 
sides  and  over  the  top  of  the  ram  for  sealing  with  respect 
to  a  pipe  in  the  bore  and  an  opposed  ram  as  well  as  with 
respect  to  the  guideway  in  the  preventer  body  when  the 
rams  are  closed. 

The  outer  end  of  each  guideway  is  adapted  to  be 
opened  and  closed  by  means  of  a  bonnet  25  releasably 
connected  to  the  body  by  means  of  threaded  bolts  26. 
As  will  be  described  in  detail  to  follow,  when  the  bonnet 
is  so  connected,  its  inner  face  27  is  sealed  with  respect 
to  an  outer  face  28  on  the  body  which  surrounds  the 
outer  end  of  the  guideway  23  so  as  to  contain  fluid  pres- 
sure  within  the  preventer. 

The  rams  are  adapted  to  be  moved  between  open 
and  closed  positions  by  operating  means  including  a  cyl- 
inder  29  mounted  on  the  outer  side  of  the  bonnet  25, 
and  a  piston  30  sealably  reciprocal  in  the  cylinder  and 
having  a  rod  31  which  extends  through  a  hole  in  the  bon- 
net  to  connect  with  the  ram  24.  Thus,  in  a  manner  well- 
known  in  the  art,  hydraulic  fluid  may  be  selectively  in- 
troduced  to  and  exhausted  from  opposite  sides  of  the 
piston  30  in  the  cylinder  29  for  selectively  moving  the 
ram  between  its  open  and  closed  positions. 

A  hinge  32  connects  the  bonnet  to  the  body  for 
swinging  about  hinge  pin  33  between  open  and  closed 
positions  when  it  has  been  disconnected  from  the  body 
by  backing  off  the  bolts  26.  The  outer  end  of  the  guide- 
way  would  be  suitably  enlarged  to  permit  the  ram  to 
move  freely  into  and  out  of  the  guideway  when  the  ram 
is  in  its  outer  open  position. 

As  shown  in  FIGS.  3  and  4,  the  preventer  body  is 
of  generally  square  construction,  while  the  bonnet  25  is 
more  rectangular  due  primarily  to  its  lesser  height.  Thus, 
as  shown  in  these  figures,  there  is  no  room  for  bolts  26 
along  the  top  and  bottom  of  the  bonnet. 

As  previously  described,  and  in  accordance  with  the 
novel  aspects  of  the  present  invention,  the  inner  face  27 
of  each  bonnet  has  an  annular  recess  formed  therein 
which,  as  shown,  is  cylindrical,  but  which  may  be  of  oth- 
er  configuration,  such  as  oval.  The  recess  has  a  periph- 
eral  wall  34  and  an  end  wall  35  which  is  opposite  the 
outer  face  21  A  of  the  preventer  body,  and  a  seal  assem- 
bly,  including  a  metal  ring  36,  is  mounted  in  the  recess 
for  limited  axial  and  radial  movement  within  the  recess. 
More  particularly,  the  assembly  also  includes  afirst  elas- 

tomeric  ring  37  which  is  received  in  a  groove  about  the 
inner  side  of  the  metal  ring  for  engaging  the  outer  face 
21  A  of  the  body.  As  shown,  the  seal  ring  is  an  O-ring 
having  a  diameter  greater  than  the  depth  of  the  recess 

5  so  as  to  protrude  therefrom,  and  a  wavy  spring  39  is 
received  within  a  groove  41  about  the  outer  side  of  the 
metal  ring  in  position  to  be  axially  compressed  between 
the  bottom  of  the  groove  and  the  end  wall  35  of  the  bon- 
net  recess,  whereby  the  metal  ring  is  urged  inwardly  to- 

10  ward  the  body  face  21  A  so  as  to  compress  the  seal  ring 
37  between  the  face  and  bottom  of  the  groove  in  the 
metal  ring. 

As  previously  described,  the  assembly  also  in- 
cludes  another  elastomeric  seal  ring  40  which  is  re- 

's  ceived  in  a  groove  41  about  the  outer  circumference  of 
the  metal  ring  opposite  the  peripheral  wall  34  of  the  re- 
cess.  As  shown,  this  ring  40  is  also  an  O-ring  and  has 
a  diameter  greater  than  the  depth  of  the  groove  41  so 
as  to  protrude  therefrom  and  thus  sealably  engage  the 

20  wall  34.  There  is  also  a  back-up  ring  40A  in  the  groove 
41  on  the  inner  side  of  seal  ring  40. 

Of  course,  the  seal  rings  37  and  40  may  be  other 
than  O-rings,  such  as  lips  arranged  to  face  the  internal 
pressure.  Also,  means  other  than  the  wavy  spring  39, 

25  such  as  an  O-ring  may  be  compressed  axially  between 
the  groove  and  end  wall  of  the  recess,  may  be  used  to 
initially  urge  the  inner  side  of  the  metal  ring  against  the 
outer  face  21  A. 

As  also  previously  described,  and  as  best  shown  in 
30  FIG.  5,  the  O-ring  40  sealably  engages  the  peripheral 

wall  of  the  recess  about  an  area  greater  than  the  area 
with  which  the  seal  ring  37  sealably  engages  the  face 
21  A  of  the  preventer  body.  Hence,  fluid  pressure  in  the 
guideway  of  the  preventer  is  effective  to  urge  the  metal 

35  ring  inwardly  against  the  face  21  A  with  a  force  equal  to 
that  pressure  times  an  annular  area  equal  to  the  differ- 
ence  between  the  outer  diameter  of  the  O-ring  40  and 
the  sealing  diameter  of  the  seal  ring  38. 

At  the  same  time,  since  the  O-ring  40  sealably  en- 
40  gages  the  cylindrical  wall  34  outwardly  from  the  prevent- 

er  body  face  21  A  which  is  sealably  engaged  by  the  O- 
ring  37,  the  metal  ring  is  urged  radially  outwardly  toward 
the  wall  34  by  aforce  equal  to  the  internal  pressure  times 
an  annular  area  intermediate  the  sealing  engagement 

45  of  the  O-ring  37  with  the  face  21  A  and  the  sealing  en- 
gagement  of  the  O-ring  40  with  the  wall  34.  More  par- 
ticularly,  as  as  previously  described,  the  ring  is  of  such 
size  and  shape  that  the  internal  pressure  will  force  the 
inner  side  of  the  metal  ring  tightly  against  the  outer  face 

so  of  the  body  prior  to  radial  expansion  of  its  periphery 
against  the  peripheral  wall  of  the  recess. 

The  selection  of  the  shape  of  the  ring  as  well  as  the 
above  described  annular  sealing  areas  for  accomplish- 
ing  this  object  would  be  obvious  to  a  person  skilled  in 

55  the  art  in  view  of  the  novel  concept  of  the  present  inven- 
tion.  Thus,  for  example,  the  metal  ring  should  not  be  so 
thin  relative  to  its  length  as  to  be  too  stiff  in  an  axial  di- 
rection  to  conform  to  the  outer  face  of  the  preventer 
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body,  or  to  lack  sufficient  stiffness  radially  to  cause  its 
outer  periphery  to  engage  the  peripheral  wall  of  the  re- 
cess  too  soon  and  thus  lock  it  within  the  recess  prior  to 
axial  movement  of  its  inner  side  against  the  face  21  A  of 
the  body.  In  like  manner,  the  metal  ring  should  not  be  so 
thick  in  a  radial  direction  as  to  prevent  its  outer  periphery 
from  conforming  to  the  peripheral  wall,  following  con- 
forming  of  its  inner  side  against  the  outer  face  of  the 
body,  so  as  to  close  gaps  through  which  seal  ring  40 
might  extrude.  A  further  consideration,  of  course,  is  the 
location  of  the  seal  ring  40  so  as  to  provide  an  annular 
area  over  which  internal  pressure  acts  to  provide  the 
force  necessary  to  fully  expand  the  metal  ring. 

As  shown  on  the  drawings,  the  areas  Af  and  A0  are 
respectively  the  unbalanced  area  of  the  seal  face  of  the 
ring  and  the  unbalanced  area  about  the  outer  periphery 
of  the  ring.  The  minimum  area  A0  for  a  given  Af,  in  order 
to  accomplish  the  purposes  of  the  present  invention, 
may  be  calculated  in  accordance  with  the  following 
equations,  wherein: 

P  =  Internal  Blowout  Preventer  Pressure 
Pe  =  Pressure  to  overcome  ring  stiffness 
Pf  =  Pressure  to  overcome  frictional  resistance  be- 

tween  inner  end  of  ring  and  outer  face  of  pre- 
venter  body 

Pc  =  Internal  Blowout  Pressure  at  which  ring  is  ex- 
panded  to  close  the  gap  (The  gap  is  usually  . 
005"  or  more  with  the  ring  at  rest.) 

F0  =  Reaction  force  on  the  face  A0 
Ff  =  eaction  force  on  the  face  Af 
u.  =  Assumed  coefficient  of  friction. 
N  =  Safety  factor 

Expansion  of  the  ring  into  contact  with  the  periph- 
eral  wall  of  the  cavity  34  is  resisted  by  the  stiffness  of 
the  ring  plus  the  frictional  sliding  force  of  the  ring  against 
the  outer  face  21  A  of  the  body.  The  pressure  Pc  for  so 
expanding  the  ring  is  the  sum  of  pressures  Pe  and  Pf, 
and  the  pressure  Pf  for  overcoming  frictional  resistance 
equals  u.  F/Af. 

Ff  =  Pc  (Af)  so  that,  by  substituting: 

P,  =  MPe). 

and 

Pc  =  Pe  +  »  <Pc) 

Consequently: 

In  the  case  of  a  circular  ring,  Pe  is  found  by  solving 
the  equation  for  expansion  of  an  open  end,  thick-walled 

cylinder  (see  Roark,  Formulas  for  Stress  and  Strain).  As 
is  well-known  in  the  art,  the  equation  for  a  noncircular 
ring  will  involve  additional  factors. 

Thus,  the  force  required  to  expand  the  ring  into  con- 
5  tact  with  the  peripheral  surface  of  the  cavity  equals  Pc 

(A0),  and  the  sum  of  forces  F0  in  the  radial  direction  is 
P(A0)  -  PC(A0),  wherein,  as  above  noted,  F0  is  the  reac- 
tion  to  the  pressure-induced  force  of  the  ring  on  the  pe- 
ripheral  wall  upon  contact. 

10  Using  the  safety  factor  N,  the  desired  relationship 
of  the  forces  on  the  axial  direction  is 

P(Af)  =  N(u.)(F0) 
15 

Substituting  for  F0: 

P(A0)  =  P(Af)/N(n)  +  PC(A0). 
20 

Solving  for  the  desired  area  ratio: 

A/A0  =  N(n)(1-Pc/P) 
25 

The  area  ratio  calculated  from  this  equation  is  a 
minimum  value.  Once  Af  has  been  determined,  this 
equation  allows  the  calculation  of  the  maximum  value 
for  A0  for  dependable  functioning  of  the  bonnet  seal  ring. 

30  These  equations  hold  for  both  circular  and  non-circular 
seal  rings. 

The  metal  ring  36  is  mounted  on  the  bonnet  by  a 
pair  of  spaced-apart  bolts  42  which  extend  through 
holes  43  in  the  ring  and  which  are  threadedly  connected 

35  at  their  inner  ends  to  threaded  sockets  in  the  end  wall 
of  the  recess.  As  shown,  the  holes  43  are  substantially 
larger  than  the  diameters  of  the  bolts  42  so  as  to  permit 
limited  radial  movement  of  the  metal  ring  with  respect 
to  the  bolts,  as  may  be  necessary  to  enable  the  metal 

40  ring  to  be  forced  radially  outwardly  by  internal  pressure, 
as  previously  described. 

The  metal  ring  is  retained  on  the  bonnet  by  an  en- 
larged  head  44  received  in  a  recess  45  on  the  inner  side 
of  the  metal  ring.  Thus,  as  shown,  the  heads  44  are  larg- 

45  er  than  the  holes  43.  On  the  other  hand,  there  is  suffi- 
cient  space  between  the  enlarged  heads  44  and  the  in- 
ner  ends  of  the  recesses  45  to  permit  sufficient  axial 
movement  of  the  metal  ring  with  respect  to  the  bolt  in 
order  to  accomplish  the  purposes  of  this  invention. 

50  From  the  foregoing  it  will  be  seen  that  this  invention 
is  one  well  adapted  to  attain  all  of  the  ends  and  objects 
hereinabove  set  forth,  together  with  other  advantages 
which  are  obvious  and  which  are  inherent  to  the  appa- 
ratus. 

55  It  will  be  understood  that  certain  features  and  sub- 
combinations  are  of  utility  and  may  be  employed  without 
reference  to  other  features  and  subcombinations.  This 
is  contemplated  by  and  is  within  the  scope  of  the  claims. 

20 
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Claims 

1.  A  ram  type  blowout  preventer  (20),  comprising  a 
body  (21)  having  a  bore  (22)  therethrough  and 
guideways  (23)  extending  radially  outwardly  from  s 
the  bore  (22),  rams  (24)  each  slidable  within  a 
guideway  (23)  between  inner  positions  engaging 
one  another  to  close  the  bore  (22)  and  outer  posi- 
tions  to  open  the  bore  (22),  bonnets  (25)  mounted 
on  the  body  (21  )  each  for  movement  between  posi-  10 
tions  opening  and  closing  the  outer  end  of  a  guide- 
way  (23),  operating  means  (29)  including  a  rod  (31  ) 
extending  through  the  bonnet  (25)  for  connection  to 
each  ram  (24)  in  order  to  move  the  ram  (24)  be- 
tween  opened  and  closed  positions,  bolts  (26)  con-  15 
necting  the  bonnets  (25)  to  the  body  (21  )  for  forcing 
an  inner  face  (27)  of  each  bonnet  (25)  against  an 
outer  face  (28)  of  the  body  (21  )  about  the  outer  end 
of  the  guideway  (23),  and  means  for  sealing  be- 
tween  the  faces  of  the  body  (21)  and  each  bonnet  20 
(25)  in  the  closed  position  of  the  bonnet  (25),  char- 
acterized  in  that  said  sealing  means  include  a  pe- 
ripheral  wall  (34)  on  one  end  and  an  end  wall  (21a, 
35)  on  the  other  of  the  bonnet  (25)  and  body  faces 
(21  ),  a  metal  ring  (36)  between  the  bonnet  (25)  and  25 
body  (21  )  for  limited  axial  and  radial  movement  with 
respect  thereto,  a  first  seal  ring  (37)  mounted  on  a 
side  of  the  metal  ring  (36)  for  sealing  against  the 
end  wall  (21a,  35),  means  (39)  yieldably  urging  the 
side  of  the  metal  ring  (39)  toward  said  end  wall  (21a,  30 
35),  and  a  second  seal  ring  (40)  mounted  about  the 
outer  periphery  of  the  metal  ring  (36)  for  engaging 
the  peripheral  wall  (34)  about  an  area  (AJ  which  is 
greater  than  the  area  (Af)  of  the  engagement  of  the 
first  seal  ring  (37)  with  the  end  wall  (21a,  35)  and  35 
spaced  axially  therefrom,  the  axial  length  and  radial 
thickness  of  the  metal  ring  (36)  being  so  related  that 
fluid  pressure  in  the  guideway  (23)  will  force  its  side 
tightly  against  the  end  wall  (21a,  35)  prior  to  radial 
expansion  of  its  periphery  tightly  against  the  periph-  40 
eral  wall. 

2.  The  preventer  of  claim  1  ,  characterized  in  that  the 
peripheral  wall  (34)  is  on  the  bonnet  (25)  and  the 
end  wall  (21a)  is  on  the  body  (21),  and  the  urging  45 
means  (39)  acts  between  the  bonnet  (25)  and  the 
opposite  side  of  the  metal  ring  (36). 

3.  The  preventer  of  claim  2,  characterized  in  that  the 
metal  ring  (36)  is  received  in  a  recess  having  an  end  so 
wall  (35)  in  the  inner  face  of  the  bonnet  (25)  oppo- 
site  the  end  wall  of  the  outer  face  (21a)  of  the  body 
(21). 

4.  The  preventer  of  any  of  the  preceding  claims,  char-  55 
acterized  in  that  the  metal  ring  (36)  has  holes  (43, 
45)  extending  therethrough  from  its  inner  to  its  outer 
sides,  and  bolts  (42)  extend  loosely  through  the 

holes  (43,  45)  and  into  the  end  wall  (35)  of  the  re- 
cess  and  have  enlarged  outer  ends  (45)  to  retain 
the  metal  ring  (36)  on  the  bonnet  (25)  while  permit- 
ting  it  to  move  limited  distances  radially  as  well  as 
axially  of  the  bolts  (42). 

Patentanspriiche 

1.  Kolbenausblasverhinderer  (20),  mit:  einem  Gehau- 
se  (21)  mit  einer  durch  dieses  verlaufenden  Boh- 
rung  822)  und  mit  sich  radial  von  der  Bohrung  (22) 
auswarts  erstreckenden  Fuhrungen  (23);  Kolben 
(24),  die  innerhalb  einer  Fuhrung  (23)  jeweils  zwi- 
schen  inneren  Stellungen,  an  denen  sie  miteinan- 
der  eingreifen,  urn  die  Bohrung  (22)  zu  verschlie- 
I3en,  und  auBeren  Stellungen  zum  Offnen  der  Boh- 
rung  (22),  verschiebbar  sind;  an  dem  Gehause  (21  ) 
angebrachten  Kappen  (25),  die  jeweils  zwischen 
Stellungen  zum  Offnen  und  SchlieBen  des  auBeren 
Endes  einer  Fuhrung  (23)  beweglich  sind;  einer  Be- 
tatigungseinrichtung  (29)  mit  einer  sich  zur  Verbin- 
dung  mit  jedem  Kolben  (24)  durch  die  Kappe  (25) 
erstreckenden  Stange  (31  ),  die  dazu  dient,  den  Kol- 
ben  zwischen  offenen  und  geschlossenen  Stellun- 
gen  zu  bewegen;  Bolzen  (26),  die  die  Kappen  (25) 
mit  dem  Gehause  (21)  verbinden,  urn  eine  Innen- 
flache  (27)  jeder  Kappe  (25)  gegen  eine  AuBenfla- 
che  (28)  des  Gehauses  (21)  urn  das  auBere  Ende 
der  Fuhrung  (23)  zu  drucken;  und  einer  Einrichtung 
zur  Abdichtung  zwischen  den  Flachen  des  Gehau- 
ses  (21)  und  jeder  Kappe  (25)  an  der  geschlosse- 
nen  Stellung  der  Kappe  (25),  dadurch  gekennzeich- 
net,  dal3  die  genannte  Dichtungseinrichtung  an  ei- 
nem  Ende  eine  periphere  Wand  (34)  und  an  dem 
anderen  Ende  der  Kappe  (25)  und  der  Gehausefla- 
chen  (21)  eine  Stirnwand  (21a,  35)  aufweist,  wobei 
zwischen  der  Kappe  (25)  und  dem  Gehause  (21) 
ein  Metallring  (36)  zur  entsprechenden  einge- 
schrankten  axialen  und  radialen  Bewegung  ange- 
ordnet  ist,  wobei  auf  einer  Seite  des  Metallrings  (36) 
ein  erster  Dichtungsring  (37)  zur  Abdichtung  mit  der 
Stirnwand  (21a,  35)  angebracht  ist,  wobei  die  Ein- 
richtung  (39)  die  Seite  des  Metallrings  (39)  nach- 
giebig  in  Richtung  der  Stirnwand  (21a,  35)  druckt, 
und  wobei  urn  die  auBere  Peripherie  des  Metall- 
rings  (36)  ein  zweiter  Dichtungsring  (40)  ange- 
bracht  ist,  der  zum  Eingriff  mit  der  peripheren  Wand 
(34)  urn  eine  Flache  (A0)  dient,  die  groBer  ist  als  die 
Eingriffsflache  (Af)  des  ersten  Dichtungsrings  (37) 
mit  der  Stirwand  (21a,  35),  und  zwar  mit  axialem 
Zwischenabstand,  wobei  die  axiale  Lange  und  die 
radiale  Dicke  des  Metallrings  (36)  zueinander  so  im 
Verhaltnis  stehen,  daB  der  Fluiddruck  in  der  Fuh- 
rung  (23),  die  Seite  vor  der  radialen  Erweiterungde- 
ren  Peripherie  test  gegen  die  periphere  Wand,  test 
gegen  die  Stirnwand  (21a,  35)  druckt. 
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2.  Verhinderer  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  da(3  sich  die  periphere  Wand  (34)  an  der 
Kappe  (25)  befindet  und  da(3  sich  die  Stirwand 
(21a)  an  dem  Gehause  (21  )  befindet,  und  wobei  die 
Druckeinrichtung  (39)  zwischen  dem  Kragen  (25) 
und  der  entgegengesetzten  Seite  des  Metallrings 
(36)  wirksam  ist. 

3.  Verhinderer  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  dal3  der  Metallring  (36)  in  einer  Vertiefung 
mit  einer  Stirnwand  (35)  in  der  Innenflache  der  Kap- 
pe  (25)  gegenuber  der  Stirnwand  der  AuBenflache 
(21a)  des  Gehauses  (21)  aufgenommen  wird. 

4.  Verhinderer  gemaB  einem  der  vorstehenden  An- 
spruche,  dadurch  gekennzeichnet,  dal3  der  Metall- 
ring  (36)  Offnungen  (43,  45)  aufweist,  die  sich  von 
dessen  Innenseiten  zu  dessen  AuBenseiten  durch 
den  Ring  erstrecken,  und  mit  Bolzen  (42),  die  sich 
lose  durch  die  Offnungen  (43,  45)  und  in  die  Stir- 
wand  (35)  der  Vertiefung  erstrecken,  wobei  sie  ver- 
groBerte  auBere  Enden  (45)  aufweisen,  die  dazu 
dienen,  den  Metallring  (36)  an  der  Kappe  (25)  zu 
halten,  wahrend  sie  eine  eingeschrankte  radiale  so- 
wie  axiale  Bewegung  des  Rings  zu  den  Bolzen  (42) 
zulassen. 

Revendications 

1.  Vanne  d'eruption  (20)  du  type  a  piston  comprenant 
un  corps  (21)  ayant  un  trou  (22)  qui  le  traverse  et 
des  guides  (23)  disposes  radialement  vers  I'exte- 
rieur  du  trou  (22),  des  pistons  (24)  qui  peuvent  cou- 
lisser  chacun  dans  un  guide  (23)  entre  des  positions 
internes  de  contact  mutuel  afin  que  le  trou  (22)  soit 
ferme  et  des  positions  externes  dans  lesquelles  le 
trou  (22)  est  ouvert,  des  chapeaux  (25)  montes  sur 
le  corps  (21  )  et  destines  a  se  deplacer  chacun  entre 
des  positions  d'ouverture  et  de  fermeture  de  I'extre- 
mite  externe  d'un  guide  (23),  un  dispositif  de  ma- 
noeuvre  (29)  comprenant  une  tige  (31)  disposee 
dans  le  chapeau  (25)  et  destinee  a  assurer  la  con- 
nexion  a  chaque  piston  (24)  afin  que  le  piston  (24) 
soit  deplace  entre  les  positions  d'ouverture  et  de 
fermeture,  des  boulons  (26)  raccordant  les  cha- 
peaux  (25)  au  corps  (21  )  afin  qu'ils  repoussent  une 
face  interne  (27)  de  chaque  chapeau  (25)  contre 
une  face  externe  (28)  du  corps  (21)  autour  de  I'ex- 
tremite  externe  du  guide  (23),  et  un  dispositif  de  fer- 
meture  etanche  place  entre  les  faces  du  corps  (21  ) 
et  de  chaque  chapeau  (25)  en  position  de  fermeture 
du  chapeau  (25),  caracterisee  en  ce  que  le  dispo- 
sitif  d'etancheite  comporte  une  paroi  peripherique 
(34)  placee  a  une  premiere  extremite  et  une  paroi 
d'extremite  (21a,  35)  placee  a  I'autre  des  faces  du 
chapeau  (25)  et  du  corps  (21),  un  anneau  metalli- 
que  (36)  place  entre  le  chapeau  (25)  et  le  corps  (21  ) 

et  destine  a  presenter  un  deplacement  axial  et  ra- 
dial  limite  par  rapport  a  ceux-ci,  une  premiere  bague 
d'etancheite  (37)  montee  d'un  cote  de  I'anneau  me- 
tallique  (36)  et  destinee  a  assurer  I'etancheite  con- 

5  tre  la  paroi  d'extremite  (21a,  35),  un  dispositif  (39) 
de  rappel  elastique  d'un  cote  de  I'anneau  metallique 
(39)  vers  la  paroi  d'extremite  (21a,  35),  et  une  se- 
conde  bague  d'etancheite  (40)  montee  autour  de  la 
peripherie  externe  de  I'anneau  metallique  (36)  et 

10  destine  a  cooperer  avec  la  paroi  peripherique  (34) 
autour  d'une  surface  (A0)  qui  est  plus  grande  que  la 
surface  (Af)  de  cooperation  de  la  premiere  bague 
d'etancheite  (37)  avec  la  paroi  d'extremite  (21a,  35) 
et  qui  est  distante  axialement  de  celle-ci,  la  Ion- 

's  gueur  axiale  et  I'epaisseur  radiale  de  I'anneau  me- 
tallique  (36)  etant  liees  de  maniere  que  la  pression 
du  fluide  dans  le  guide  (23)  chasse  son  cote  intime- 
ment  contre  la  paroi  d'extremite  (21a,  35)  avant  la 
dilatation  radiale  de  sa  peripherie  en  contact  intime 

20  avec  la  paroi  peripherique. 

2.  Vanne  d'eruption  selon  la  revendication  1  ,  caracte- 
risee  en  ce  que  la  paroi  peripherique  (34)  est  for- 
mee  sur  le  chapeau  (25)  et  la  paroi  d'extremite  (21  a) 

25  est  formee  sur  le  corps  (21  ),  et  le  dispositif  de  rappel 
(39)  agit  entre  le  chapeau  (25)  et  la  face  opposee 
de  I'anneau  metallique  (36). 

3.  Vanne  d'eruption  selon  la  revendication  2,  caracte- 
30  risee  en  ce  que  I'anneau  metallique  (36)  est  loge 

dans  une  cavite  ayant  une  paroi  d'extremite  (35)  a 
la  face  interne  du  chapeau  (25)  qui  est  opposee  a 
la  paroi  d'extremite  de  la  face  externe  (21a)  du 
corps  (21). 

35 
4.  Vanne  d'eruption  selon  I'une  quelconque  des  reven- 

dications  precedentes,  caracterisee  en  ce  que  I'an- 
neau  metallique  (36)  a  des  trous  (43,  45)  qui  le  tra- 
versent  du  cote  interne  vers  le  cote  externe,  et  des 

40  boulons  (42)  sont  disposes  avec  du  jeu  dans  les 
trous  (43,  45)  et  dans  la  paroi  d'extremite  (35)  de  la 
cavite  et  ont  des  extremites  externes  elargies  (45) 
destinees  a  retenir  I'anneau  metallique  (36)  sur  le 
chapeau  (25)  tout  en  permettant  un  deplacement 

45  radial  aussi  bien  qu'axial  des  boulons  (42)  sur  des 
distances  limitees. 
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