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BLOWOUT PREVENTER (71)   We, CAMERON IRON WORKS, INC., noted in such
patents, the housings of pre- 50 a corporation organised and existing under
venters of this construction are much shorter the laws of the State of
-Texas, United States  than those of the earlier preventers. Fur- of
America, of Post Office Box 1212, Hous-  thermore, since there is only a
small amount 5  ton, State of Texas 77001, United States of  of relative
sliding between the arcuate seg- America, do hereby declare the invention,
ments and the packer these preventers have 55 for which we pray that a
patent may be lower operating power requirements. How- granted to us, and
the method by which it ever, such preventers are relatively expensive is to
be performed, to be particularly des-  to manufacture, due primarily to the
need 10 cribed in and by the following statement: -   to form a cylinder
bore in the housing for This invention relates to improvements in  each
segment-actuating piston. Also, the 60 an annular blowout preventer wherein
a  strokes of the pistons, even though relatively packer comprising a
massive annulus of' re-  short, require a housing having an outer silient
material is mounted within a recess  diameter which may be greater than
desired. 15 about a bore through a preventer housing in In other prior
preventers of this type, such position to be contracted into sealing en-
as those shown in U.S..Patent Nos. 3,492,007 65 gagement about an object in
the bore or  and 3,737,139, the packer is contracted by upon itself when
the bore is empty.      means of an inflatable. bag disposed about In'an
early preventer of this type shown  the packer within the recess in the
bore of 20 and described in U.S. Patent No. 2,609,836, the preventer
housing. Such bags eliminate a conically shaped outer surface of the  the
need to form radially extending cylinders 70 packer is seated upon a
similarly. shaped  in housing, and thus require only a small upper surface
of an annular piston which is  amount of radial space about the packer.
vertically reciprocable within the housing so  However, they extend over
the entire. height 25  that, as the piston is moved upwardly,. its  of the
outer circumference of the packer. upper surface slides over the outer
surface  Thus, there is a large area over which well 75 of the packer to
seal thereabout and con-  pressure in the bore of .the preventer body tract
the packer. The requirement that the  is effective to create a large force
which must housing be high enough to permit the re-  be overcome by
operating fluid behind the 30  quired vertical stroke of the piston is
often a  bag in urging the annulus to contracted posi- problem since
headroom is at a premium in  tion.                                  80 the
environment in which blowout preventers    An object of this invention is
to provide are used. Also, since the piston must slide  an annular
preventer which is of relatively over a' substantial portion of the outer
side  short height and small radial extent, rela- 35  of the annulus, it
requires considerable ope-  tively inexpensive to manufacture, and of
rating force, which adds to the size and cost such construction that the
force by which 85 of the preventer.                         it is moved to
contracted position is opposed U.S. Patent Nos. 3,572,627 and  3,572,628
by only a small force. due to well pressure .(U.K. Patents Nos. 1,266,556
and 1,266,557  in the bore of the preventer body. .40 show and describe a
subsequent preventer    With this object in view, the invention in of this
type in which the 'packer is con-  one aspect provides an annular. blowout
90 tracted by means of arcuate segments dis- preventer, comprising a
housing having a posed about the packer within the recess of vertical bore
therethrough, 'an annular re- the housing. The segments are in turn con-
cess in the bore, and an annular chamber 45  nected to pistons radially
reciprocable within  about the recess and divided. therefrom by cylinders
formed. in the outer side of -the  a wall, a packer comrising a
contractible 95 housing by means of ' rods extending seal-  annulus of
resilient material disposed within ably through holes in walls of the
housing  the recess, a piston comprising a contractible separating the
recess- from the cylinders. As  annulus of resilient material sealably
slidable    1,539,471                                      2 within the
chamber for movement towards  with the expanding piston and the disc- the
bore, means extending sealably through  shaped member, and holes are formed
in the within the chamber for movement toward  disc-shaped member to
equalize recess pres- the wall for transmitting the inward move-  sure
thereabove and therebelow, whereby 5  ment of the. piston to the packer to
contract well pressure is effective over the entire 70 it into sealing.
engagement about an object outer surface of the packer. 



in the bore or upon itself when the bore is   In another embodiment of the
invention, empty, -the upper end of the packer being  the packer is
separate from -the disc-shaped sealablyengageable with  te top side of .the
member so that it may be replaced sepa- 10  recess as said packer is so
contracted, and  rately therefrom and a ring of resilient ma- 75 the outer
surface of the packer being fluidly  terial is provided within the
disc-shaped connected with the bore of the housing, and  member for
distributing the force of the pis- passageway means in -the  ousing
connect-  ton evenly over the outer surface of the ing with the chamber on
e outer surface  packer. In this embodiment, well pressure 15  of the
piston to permit op  ting fluid to be  is admitted to the recess above the
disc- 80 introduced thereto or e   usted -therefrom.  shaped member by
means of flutes in the As the piston is moved, ts inner surface  inner
surface of the ring. moves radially inwardly  t a greater rate    The
housing preferably comprises a cup- than does its outer surface   that the
radial shaped body which provides the lower end 20  extent of the pressure
chamber, and thus the  of the bore through the housing, and has an  85
radial extent of the housing, may be sub-  end wall extending from the bore
and an stantially smaller than. o   in which con-  outer wall extending
upwardly from the end ventional pistons are connected to the packer  wall,
and a bonnet which provides the upper in the manner previously  described,
and  end 6f the bore through the housing and is 25  wherein each increment
f  inward move-  releasably connected to 'the outer wall of the 90 ment of
the outer diameter of the packer  body and spaced from the end wall of the
requires an equal incremen of inward move- body to define the top and
bottom sides of ment'of the piston.. At the same time, since  the recess
and pressure chamber. The wall of the means which extends sealably through
the housing -which divides the packer recess 30  the wall separating the
chamber from the  and the pressure chamber from one another 95 recess need
only be of sufficient cross-sec- comprises annular wall portions extending
tional area to transmit the force of the piston  downwardly from the bonnet
and upwardly to the packer, well pressur within the recess  from the end
wall of the body so that the in the bore of the housin  urges -the piston
assembly including -the packer and piston 35  outwardly toward expanded
position with -a  may be replaced upon removal of the bon- 100 small -net
force.             -           net from the body. Also, in the second men-
Preferably, the means f r transmitting in- -tioned embodiment of the
invention, the bon- ward movement of the piston to -the packer net includes
a cap which is releasably con- includes a disc-shaped m mber of resilient
nected to the radially outer portion of the 40  material so that, similarly
to the piston, it bonnet, so that the packer may be replaced 105 has an
inner surface whic is contractible-at independently of the -piston, the
disc-shaped a greater rate than its ou   surface, thereby  member, and -the
ring. further reducing the requ red radial extent    The invention in a
further aspect provides of the preventer housing, s compared with  for a
-blowout preventer as defined, -an assem- 45  that which would be req  red
to accommo- bly comprising a packer including an annu- 110 date
conventional construction.             lus of resilient material, a piston
including In the preferred and illustrated embodi-  an annulus of resilient
material disposed ments of the invention, pa sageway means in
concentrically about the packer, and means the housing connect -with  e
chamber on the  including a disc-shaped member of resilient 50  inner
-surface of the piston to transmit ope-  material extending  radially
between  the 115 rating fluid to provide a positive force for  packer and
piston annulus for -transmitting expanding the piston, ther   facilitating
full   a radially inwardly contracting force to the expansion of the packer
into the housing  packer, each annulus and the disc-shaped recess.
Preferably, the disc-shaped member  member having circumferentially
separated 55  is integral with the piston annulus so that it rigid
reinforcing means embedded within the 120 is also positively expanded, and
holes are  resilient material -thereof, and the rigid rein- formed in the
member to equalize chamber  forcing means within the resilient material of
pressure above and below the disc-shaped  -each annulus extending from
substantially member, thereby simplifying the arrange-  one end to the
other thereof. 60  ment of passageways required to control    The invention
in yet another aspect pro- 125 operating fluid -on the inner surface -of
the  vides, for a blowout preventer as defined, an piston.
assembly comprising a piston including an In one embodiment of the
invention, the  annulus -of resilient material, means includ- packer is
integral with the disc-shaped mem- ing a disc-shaped member of -resilient
ma- 65  ber'so that it too is positively withdrawn  terial connected to and
extending radially 130    3                                       1,539.471
inwardly from the inner surface of the pis-   ted to be connected to parts
of a wellhead ton annulus, and a ring including an annulus  (not shown)
with its bore 22 forming a con- of resilient material connected to the
inner  inuation of the wellhead bore. Thus, in a surface of the disc
concentrically of the  typical installation, a flange 23 at the lower 



5 piston.                                    end of the housing may be
bolted to an- 70 Two preferred embodiments of the in-  other preventer of a
blowout preventer stack, vention will now be described by way of  and holes
24 formed in the upper end may example with reference to the accompanying
receive studs for connection to the lower drawings, in which:
end of a riser system extending upwardly to 10    Fig 1 is a vertical
sctional view of a  water level. Ring grooyes  25 and 26 are 75 blowout
preventer constructed in accord-  formed in the upper and lower ends of the
ance with the first-mentioned embodiment of  housing about the bore 22
therein to re- the invention, with the packer thereof show   ceive seal
rings for sealing between the pre- in expanded, fully open position with
res-  venter housing and adjacent portion of the 15  pect to the bore of
the preventer housing;  wellhead.                           80 Fig. 2 is an
isometric sectional view of the    The housing 21 includes a body having a
packer, disc-shaped member and piston as-  lower tubular portion 27A. in
which the sembly, removed from the preventer hous-  lower end 22A of the
housing bore 22 is ing of Fig. 1 and broken away for purposes  formed, an
end wall 27B extending out- 20  of illustration-
wardly from the upper end of tubular por- 85 Fig. 3 is a horizontal
sectional view of the  tion 27A, and an outer annular wall 27C preventer,
as seen along broken line .3-3 of extending upwardly from end wall 27B.
Fig. 1;                        The housing also includes a bonnet 28 hav-
Fig. 4 is an enlarged side view of one of ing an inner circumference
forming the 25  the rigid inserts embedded in the .assembly  upper end 22B
of bore 22 and an outer 90 of the preventer of Figs. 1 to 3;
circumference connected to body wall 27C Fig. 5 is a horizontal sectional
view of by threads 29. With the bonnet and body the insert, as seen along
broken line 5-5  so connected, the bottom side of the bonnet of Fig. 4;
is spaced above the upper side of end wall 30    FIG. 6 is a partial
vertical sectional view  27B of the body to define an annular space 95 of
the preventer similar to Fig. 1, but with  in the housing radially
outwardly of bore a pipe disposed in the bore of the preventer  22. housing
and the packer contracted into seal-    The space is divided by an annular
wall ing engagement with the pipe; .           30 extending vertically
thereacross into a 35    Fig. 7 is a vertical sectional view of a  recess
31 facing the bore 22 on the inner 100 blowout preventer constructed in
accordance  side of the wall and an outer chamber 32 with the
second-mentioned embodiment.of  on the inner side of. outer:body wall 27C.
the invention, also showing the packer there-  The wall comprises an upper
portion 30A of in expanded, fully open position with res-  extending
downwardly from the bonnet, and 40  pect to the bore of the preventer
housing;   a lower portion 30B extending upwardly 105 Fig. 8 is an
exploded, isometric view of the  from. body end wall 27-B and spaced from
packer and the piston, disc-shaped member the end of portion 30A to form an
annular and ring assembly of the preventor of Fig. 7. slot S in the-wall.
removed from  the housing thereof, and    A  packer 33 comprising a
reinforced 45  broken away in part for purposes of illus-  annulus of
rubber or other resilient material 110 tration;
is received within the recess 31 for move- Fig. 9 is an isometric view of
one of the  ment between an outer, expanded position rigid inserts embedded
in the packer of -Fig.  in which its bore isubstantially aligned with -
bore 22 of the preventer housing, as shown 50   Fig. 10 is a partial
horizontal sectional in Fig. '1, and an inner, contracted position 115 view
of the piston, disc-shaped member and  in which it is adapted to close the
bore ring assembly, and the packer of the pre- through the housing. Thus,
as shown in venter.of Fig. 7, as seen along broken line  Fig. 6 with a pipe
P in the housing bore, line 10-10 thereof: and                  the packer
33 seals thereabout to close off 55    Fig. 11 is a partial vertical
sectional view  the annular space between the bore and 120 of the
preventer, similar to Fig. 7, but with  pipe. Alternatively, with the bore
empty, the packer contracted to seal upon itself and the packer may be
contracted further to thus close the open bore through the pre-  seal upon
itself,  as will -be understood in venter body.
connection with the description to- follow 60    With reference now to the
details of the  of the second embodiment of the invention. 125 above
described drawings, the first embodi-   A  piston 34 -comprising -a
reinforced ment of the preventer, which is indicated in  annulus of the
same material is disposed in its entirety by reference character 20, in-
the chamber 32 for sealably sliding therein cludes a housing 21 having a
vertical -bore toward and away from the bore of the pre- 65 22 therein, and
upper and lower ends adap- venter housing, an  a reinforced disc- 130    4
1,539,471                                       4 shaped member 35 of the
material extends  with which the piston is moved inwardly sealably through
slot S and is integrally con-  to closed position is opposed by only a 



nected with the packer annulus and piston  relatively. small force due to
well fluid in annulus on its inner and outer surfaces, the bore -of the
preventer acting over the 5  respectively. Thus, when the piston  is
cross-sectional area of disc-shaped member 70 forced radially inwardly, n a
manner to  35. be described, its contrac    will in turn    Disc-shaped
member 35 is sealably slid- contract the disc-shaped member, which will
able within upper seal rings 41A and 42A in turn contract the packer
Moreover, the  and lower seal rings 41B and 42B carried 10  extent of the
contractionof theannular mass  within recessed portions of the upper and
75 mad      e up of th e packer, dis shaped member  lower ends,
respectively, of the wall por- and piston will be at an increasing rate in
tions 30A  and 30B forming -slot S. A a direction from its outer .t its
inner surface  passageway 43A connects the lower end of so that, as also
previously described, this  wall portion 30A  intermediate seal rings 15
invention permits the radial ead   extent of the  41A  and 42A  with the
exterior of  the  80 chamber in which the piston is reciprocable  bonnet,
and a passageway 43B connects the to be much ess than it would be if the
upper end of the wall portion 30B inter- piston and its connection to the
packer were  mediate seal rings 41B and 42B with the of conventional
constructi n.             exterior of the body. In this way, leakage  -. 20
The piston is urged inwardly by the pres-  of fluid past either the inner
or outer seal 85 sure of operating fluid introduced into  rings will flow
outwardly of the preventer chamber 32 on the out r surface of the  housing,
rather than from the chamber into piston through a passa eway 36 in the
the recess or from  the recess, into the -housing. Also, in accord nce with
the pre-  chamber. 25  ferred and illustrated e  odiments of the    As
previously described, and as will be 90 invention, the piston is caused to
move  understood from Figs. 1 and 6, the bonnet outwardly, and the pack
and disc-shaped  -28 may be rotated with respect to the body member are
therefore   sitively expanded  so as to disconnect threads 29, whereby it
with it, by operating flu  introduced into  may be removed to permit
replacement of 30  the chamber 32 on the inn r surface of piston -the
packer, piston and connecting disc- 95 34 through a passageway 37. Ports 38
are  shaped member. 'Lifting of the bonnet may formed through the disc-
ped member 35  be facilitated by holes 45 about its upper adjacent the
piston 34 to fluidly connect the  end for receiving hooks from suitable
hoist- chamber 32 above the disc-shaped member  ing apparatus. 35  with the
portion below the disc-shaped me-  The resilient material of each of the
100 ber, whereby operating fluid may beintrodu-  packer annulus, piston
annulus and disc- ced through or exhausted rom the same pass-  shaped
member is reinforced by a generally ageway 37. Of course, suitable controls
(not  circular series of metal inserts 46 bonded shown) are provided for
controlling the  thereto and extending in spaced apart rela- 40
introduction of operating fluid under pres-  tion generally from the inner
surface of' the 105 sure into one passagewa , while permitting  packer to
the outer surface of the piston. its exhaustion from the other passageway.
More particularly, each insert includes a The radially outer portion of the
upper  portion 46A on its inner end. within the end of the packer annulus
is sealably slid-  packer annulus which is generally "C" 45  able over the
lower side of the bonnet with-  shaped and has upper and lower flanges 110
in the recess as the packer is moved inwardly  which project radially
inwardly of. tapering to' contracted position. The lower end of  upper and
lower portions 33B and 33C packer 33 is supported upon and slidable  above
and. below mid portion 33A of the over a bridge 40 which s supported on.
the  front face of the packer annulus, but which 50  top side of the body
end wall 27B at the  terminate radially outwardly of the mid- 115 lower end
of the re   . Holes 40A are  portion and thus outwardly of the bore of
formed in the bridge to  permit well pressure  the housing when the packer
is in open in the bore of the preve ter housing to have  position. Each
insert also includes a central access to the recess behind the packer; and
portion 46B within but of somewhat lesser 55  ports 39are formed in
edisc-shaped mem-  vertical width than the resilient material of 120 ber
adjacent the packe  33 to fluidly con-  the disc-shaped 'member, so that
the top nect the recess in the   re of. the housing  and bottom' surfaces
of the disc-shaped above the disc-shaped member with the re-  member are
sealably slidable within the, sot cess therebelow. Consequently, when the
S, and a portion 46C at its outer end which 60  bore of the packer is
sealably eng aged with  is within and of generally the same radial 125 a
pipe P. or upon itself when the  bore is extent'and height as the piston
annulus. 'empty, well pressure    provide a large   Th  upper and lower.
ends of the packer force which supplements that due to operat-  annulus
have lips. 47 about their. inner and ing fluid in urging the packer into
sealing  outer circumferences which project vertically -- '65  engagement
with the pie. Also, the force  beyond the adjacent flange of insert portion
130    5                                1,539,471 



46A. The upper lips effect a sliding seal bodiment, the preventer also
includes a with the top side of recess 31, while the  packer 63 which
comprises a reinforced lower lips permit the packer to be reversed  annulus
of rubber or other resilient material end-for-end. Similar lips 48 on the
upper  received within the recess 61 for movement 5 and lower ends of the
piston annulus pro-  between-an outer expanded position (Fig. 7) 70 ject
vertically beyond the adjacent ends of in which its bore is substantially
aligned insert portion 46C to effect a- sliding seal with the bore 52 of
the preventer housing, with chamber 32.                        and an inner
contracted position (Fig. 11) As shown in Fig. 3, the opposite sides of in
which it is adapted to seal upon itself and 10 each insert approximate
logarithmic spirals  thus to close the bore through the housing 75 having
their centers at the axis of the packer with  the bore empty.
Alternatively, of annulus, so that as previously described, course, with a
pipe received within the hous- they are everywhere disposed at the same
ing bore, the packer 63 may be contracted angle to any intersecting radial
plane. As to a lesser extent in order to seal thereabout. 15  also
previously described, the spirals define    The preventer 50 also includes
a piston  80 surfaces of least strain of the rubber with  64 comprising a
reinforced annulus of re- respect to the inserts, the angle of which
silient material disposed in the chamber 62 with respect to a radial plane,
thought to be  for sealably sliding radially therein toward about [err] may
be approximated by one  and away from the bore of the preventer 20  skilled
in the art, as described, for example, housing. As compared with the
first-des- 85 in prior U.S. Patent No. 3,572,628 (U.K. No. cribed
-embodiment, however, the packer 63 1,266,556).
and piston 64 are separate from one another. The second embodiment of the
preventer, However, as in the case of the first-described which is
illustrated in Figs. 7 to 11, and  embodiment, the radially inward movement
25 indicated in its entirety by reference charac- of piston 64 is
transmitted to packer 63 for 90 ter 50, includes a housing 51 which is in
contracting same by a reinforced disc-shaped many respects similar to the
housing 21 of member 65 of resilient material which ex- the preventer 20.
It has a vertical bore 52  tends sealably through the slot S. In order to
therethrough and -upper and lower ends better distribute the force of the
piston uni- 30 adapted to be connected in conventional formly over the
outer side of packer 63, a manner, such as that described in connec- ring
66 of reinforced resilient material is tion with the first embodiment, to
parts of formed integrally with the inner surface of a wellhead (not shown)
with its bore forming disc-shaped member 65 and is curved for a
continuation of the wellhead bore. Hous- fitting closely  about the packer.
35  ing 51 is also similar to housing 21 in that   Although the packer and
piston are sepa- 100 it includes a body having a tubular portion  rate. the
extent of contraction of the mass of 57A in which the lower end 52A of the
resilient material of the packer, disc-shaped housing bore 52 is formed, an
end wall 57B  member, ring and piston will be at an in- extending outwardly
from -the upper end of creasing rate in a direction from its outer 40
tubular portion 57A, and an outer annular surface to its inner surface.
Consequently, as 105 wall 57C extending upwardly from the end  in the case
of the first embodiment, the wall;                                   radial
extent of the chamber in which the The housing- also includes a two-piece
piston is reciprocable may be much less than bonnet 58 having an inner
circumference  it would be if the piston and its connection 45  forming the
upper end 52B of bore 52 and  to the packer were of conventional construc-
110 an outer circumference connected to body  tion. wall 57C by threads 59.
As in the case of   Upon outward radial movement of the the housing of the
preventer 20, with the  piston 64, disc-shaped member 65 and ring body and
bonnet'so connected, the bottom  66, the packer 63 is free to return to its
50  side of the bonnet, the upper side of -end  normallv assumed. expanded
position, as 115 well 57B, and the outer wall 57C of the- shown in Fig. 7.
Furthermore, in the illus- body define an annular space in the hous- trated
embodiment of the invention, disc- ing radially outwardly of the bore 22.
Still shaped member 65 is integral with piston 64, further, this annular
space is divided by an  so that it and ring 66 are withdrawn by out- 55
annular wall 60 which extends vertically  ward' radial movement of piston
64.    120 across the space into a recess 61 on the inner   Piston 64 is
caused to move radially in- side of the wall and facing the bore 52, and
wardly by means of operating fluid intro- an outer chamber 62. - This
dividing wall duced into chamber 62 on the outer sur- comprises an -upper
portion 60A extending face of the piston through a passageway 60
downwardly from the bottom  side of the  67A in the housing. The piston is
urged 125 bonnet and a lower- portion 60B extending  outwardly- by means of
operating fluid in- upwardly from the topside of end wall 57B troduced into
the chamber on its inner sur- and spaced from the end of portion 60A to
face through a passageway 67B, ports 68 provide an annular slot S in the
wall.   being -formed in disc-shaped member 65 65    As in the' case of the
first-described em- adjacent The inner surface of the piston to 130   



1, 39,471 connect the portion of chamber 62 below the  prising an outer
part 76 having threads 59 member 65: with the portion thereof above  formed
thereon, and an inner cap 77 having such member. As mentioned in connectic
n  housing bore portion 52B formed therein with the first embodiment,
suitable contr s and threadedly connected at 78 to the outer 5  may be
provided for controlling the intro- bonnet portion 76.. Removal of the cap
70 duction and exhaustion of operating fli d  from  bonnet part 76 permits'
replacement under pressure into and out of the passage-    of the packer 63
separately of 'the piston, ways.
disc-shaped member, and ring, without -dis- As in the case of the first
embodime t, turbing the seals enclosing piston 64 in its 10  the outer
radial portion of the upper   d  pressure tight chamber 62.,.
75 of the packer annulus is sealably slida e    Thus, as shown, the outer
bonnet part 76 over the top side of recess 61, and the low r has a reduced
bore 79 which is at least as end of the packer is: supported on a brid
large as the expanded packer, and the lower 706 supported on the bottom
side of   e  end of the cap has a reduced outer diameter 15  recess and
-having ports which permit well  80 which fits closely within the reduced
bore 80 pressure in the bore of the preventer ho  - and a shoulder. 81 for
seating upon- a ledge ing to have access to the rear of the packr. .82-on
outer bonnet part 76 to locate the cap More particularly, the inner surface
of   g  in a position in which its'bottom side forms 66 is provided with
vertical flutes 69 to co - the top side of recess 61. A seal ring 82a is 20
nect the recess in the bore of -the housing  carried by the diameter 80 for
sealably en- 85 above the member 65 and ring 66 with  e  gaging the a bore
79 when the cap is in recess therebelow. Thus, with the bore  f place. the
packer sealably engaged -with the pipe ,   The separate packer. 63 may be
identical or upon itself when the packer is emp , with the packer shown and
described in 25  and with- its upper end sealably enga     aforementioned
U.S. Patent Nos. 3,572,627 90 -with the top side of recess 61, well pressu
and 3,572,628 (U.K. Nos. 1,266,556, and will have access through the bridge
70  n  1,266,557). Thus, as best shown in Fig. 8, which the packer is
supported for    acting  inserts 83 of metal or other rigid material across
a large area of the outer circumfer  are bonded to and extend within its
annulus 30  ence of -the packer, thereby resulting in a  of resilient
material, each such insert com- 95 large force due to well pressure for
assisg  prising a rib 84 having flanges 85 at its -operating pressure in
maintaining the pac  r opposite ends. The upper and lower ends of in
sealing engagement with the -pipe.Also,    the flanges are generally flush
with the ends as in the first embodiment, well press e  of the packer
annulus, and the outer ends 35. acts over only the relatively small cross
sec-  of the flanges are disposed inwardly of the 100 tional area of
disc-shaped member 65 as the  outer surface. of the packer annulus to pro-
packer is moved inwardly to closed. posi- vide a surface 86 adapted to seal
against the tion.     -                             top side of recess 61
when the packer is con- Disc-shaped member 65 is sealably    - tracted for
sealing upon itself or about an 40. able within the upper inner and outer
sea  object in the bore of. the. housing. As shown, 105 rings 71A and 72A
carried within recess   the opposite sides of adjacent inserts slidably
portions of the -lower end- of wall porti n  engage one another, so that as
the annulus is 60A, and lower inner and outer seal ri    contracted, they
are caused to swing into 71B and 72B carried -within -recessed p r- more
radially disposed positions, as more 45 tions of the upper end of wall
portion 60B  . fully  described  in the -above-mentioned 110 Also, a
passageway 73A connects the lo er patents; . end of wall portion - 60A
intermediate s al   In this second embodiment of the inven- rings 71A and
72A with the exterior of  e  tion, each of the piston annulus :64, disc-
bonnet, while passageway 73B connects  e  shaped member 65 and ring 66 is
reinforced 50  upper :end of wall portion 60B intermedi te  by a generally
circular series of metal inserts 115 seal rings 71B and 72B- with the
exterior of .87 bonded thereto and extending in spaced the body 51. Thus,
as in the first embodi-  apart relation generally from the inner sur- ment,
fluid leaking past either the inner or  face of the ring annulus of
resilient material outer .seal rings will flow outwardly of he to the outer
surface of the pistbn annulus. 55  preventer housing,. rather than from- he
Thsets 87 are generally "H"-shaped in cross 120 chamber. into the recess,
or vice versa.  i   section to conform  generally in elevation As in the
case of the first embodime t, with the resilient material in. which they
are bonnet 58 may be rotated- to disconnect embedded. Thug, 'as shown in
Fig. 8, each threads 59 and thus permit it to be removed  such insert
includes an inner portion 87A . in order to replace the packer, piston, di
c- conforming generally with the cross section 125 shaped member and ring.
Also an eye 75 is  of the ring annulus, a - midportion 87B of provided in
the bonnet to facilitate its e- -somewhat lesser vertical width than the
re- moval and replacement However, as dis  silient material' of the
disc-shaped.- member tinguished from the first-described embodi- 65, and
-an outer portion 87C of generally 65  ment, the bonnet is made in two
parts, com- the same cross-section as the piston annulus. 130 



7                             1,539,471 Also, lips 88 on the upper and
lower ends  claim 1, wherein the wall has an annular slot of the piston
annulus project above and be-  therethrough, and the movement transmit- low
insert portions 87C to affect a sliding  ting means comprises a disc-shaped
member seal with chamber 62.                    of resilient material which
is sealably slid- 5    As shown in Fig. 10, and as explained  able within
the slot.                      70 above in connection with the first
embodi-   8. A  blowout preventer as claimed in ment, the sides of the
inserts approximate  claim  7, wherein the packer annulus, the logarithmic
spirals having their centers at disc-shaped member, and the piston annulus
the axis of the packer. More particularly, are integral for movement
together. 10  these sides intersect radial planes at an angle    9. A
blowout preventer as claimed in 75 which minimizes strain on their bond to
the  claim 8, including means fluidly connecting resilient material of the
annulus as the  portions of the recess above and below the packer is
contracted.                     disc-shaped member. The reader's attention
is directed to our    10. A blowout preventer as claimed in 15  co-pending
application No. 36668 /78 (Serial  claim 9, wherein the connecting means
com- 80 No. 1,539,472) divided out of the present  prises holes in the
disc-shaped member. application.                                11. A
blowout preventer as claimed in claim 8, wherein a substantially circular
WHAT WE CLAIM IS: -                     series of rigid inserts is embedded
in the 20    1. An annular blowout preventer, com-  piston annulus, the
disc-shaped member, and  85 prising a housing having a vertical bore  the
packer annulus. therethrough, an annular recess in the bore,    12. A
blowout preventer as claimed in and an annular chamber about the recess
claim 7, wherein the movement transmit- and divided therefrom by a wall, a
packer  ting means includes a ring on the inner sur- 25  comprising a
contractible annulus of resi-  face of the disc-shaped member, and said  90
lient material disposed within the recess, a  ring, said disc-shaped member
and said pis- piston comprising a contractible annulus of  ton annulus are
integral with one another resilient material sealably slidable within the
and separate from the packer annulus. chamber for movement toward the bore,
13. A blowout preventer as claimed in 30  means extending sealably through
the wall  claim 12, including means fluidly connecting 95 for transmitting
the inward movement of the  portions of the recess above and below the
piston to the packer to contract it into seaI-  disc-shaped member. ing
engagement about an object in the bore    14. A blowout preventer as
claimed in or upon itself when the bore is empty, the  claim  13, wherein
the connecting means 35  upper end of the packer being sealably en-
comprises flutes on the inner surface of the 100 gageable with the top side
of the recess as  ring. said packer is so contracted, and the outer    15.
A blowout preventer as claimed in surface of the packer being fluidly
connected  claim 12, wherein a substantially circular with the bore of the
housing, and passage-  series of rigid inserts is embedded in the 40  way
means in the housing connecting with  piston annulus, the disc-shaped
member and 105 the chamber on the outer surface of the pis-  the ring, and
a substantially circular series ton to permit operating fluid to be intro-
of rigid inserts is embedded in the packer duced thereto or exhausted
therefrom.     annulus. 2. A  blowout preventer as claimed in    16. A
blowout preventer as claimed in 45  claim 1, wherein the packer, the
movement  any one of claims 7 to 15, including pass- 110 transmitting
means, and the piston are inte-  ageway means in the housing connecting
gral for movement together.              with the chamber on the inner
surface of 3. A  blowout preventer as claimed in  the piston to permit
operating fluid to be claim 1, wherein the packer is separate from
introduced thereto or exhausted therefrom. 50  the  movement transmitting
means and    17. A blowout preventer as claimed in 115 piston.
claim  16, wherein the piston annulus and 4. A  blowout preventer as
claimed in. the disc-shaped member are integral for claim 1, including
passageway means in the  movement together. housing connecting with the
chamber on the   18. A blowout preventer as claimed in 55  inner surface of
the piston to permit operat-  claim 17, including means fluidly connecting
120 ing fluid to be selectively introduced thereto  portions of the chamber
on the inner sur- or exhausted therefrom.                   face of the
piston above and below the disc- 5. A blowout preventer as claimed in
shaped member. claim 4, wherein the piston and movement    19. A blowout
preventer as claimed in 60  transmitting means are integral for move-
claim  18, wherein the connecting means 125 ment together.
comprises holes in the disc-shaped member. 6. A  blowout preventer as
claimed in    20. A blowout preventer as claimed in claim 5, wherein the
packer is integral with  any one of claims 7 to 19. wherein the hous- 



the movement transmitting means.          ing includes a body having one
end of the 65    7. A  blowout preventer as claimed in  bore formed
therein, an end wall extending 130    1,539,471 Also, lips 88 on the upper
and lower ends  claim 1, wherein the wall has an annular slot of the piston
annulus project above and be therethrough, and the - movement transmit- low
insert portions 87C to affect a sliding  ting means comprises a disc-shaped
member seal with chamber 62.           of resilient material which is
sealably slid- 5   As shown in Fig. 10, and as. explained  able within the
slot.                 70 'above in connection -with the first embodi-   8.
A. blowout preventer as claimed in ment, the sides of the inserts
approximate  claim 7, wherein the packer annulus, the logarithmic spirals
having their centers at disc-shaped member, and the piston annulus the axis
of the packer. More particularly, are integral for movement together. 10
these sides intersect radial planes at an angle   9. A blowout preventer as
claimed in 75 which minimizes strain on their bond to the  claim 8,
including' means fluidly connecting resilient material of the annulus as
the  portions othehe recess above and below' the packer is contracted.
disc-shaped member. The reader's attention is directed to our    10.A
blowout preventer as claimed in 15 co-pending application No. 36668/78
(Serial claim 9, wherein the connecting means com-  80 No. 1,539,472)
divided out of the present prises holes in the disc-shaped member.
application.                               11. A blowout preventer as
claimed in claim  8, wherein a substantially circular WHAT WE CLAIM IS:-
series of rigid inserts is embedded in the 20    1. An annular blowout
preventer, com- piston annulus, the disc-shaped member, and 85 prising a
housing having a vertical bore  the packer annulus. therethrough, an
annular recess in the bore,  '12. A blowout preventer as claimed in and an
annular chamber about the recess  claim  7, wherein the movement transmit-
and divided therefrom by a wall, a packer ting means includes a ring on the
inner sur- 25 comprising a contractible annulus of resi- face of the
disc-shaped member, and said 90 lient material disposed  within the recess,
a  ring, said disc-shaped member and said pis- pistoncomprising a
contractible annulus of ton annulus are integral with one another resilient
material sealably slidable within the  and separate from the packer
annulus. chamber for movement toward the bore,   13. .A blowout preventer
as claimed in 30 means extending sealably through the wall claim 12,
including means fluidly connecting 95 for transmitting the inward movement
of the  portions of the recess above and below the piston to the packer to
contract it into seal-  disc-shaped member. ing engagement about an object
in the bore   14. A blowout preventer as claimed in or upon itself when the
bore is empty, the  claim  13' wherein the connecting means 35 upper end of
the packer being sealably en-  comprises flutes on the inner surface of the
100 gageable' with the top side bf the recess as  ring. said packer is so
contracted, and the outer   15. A blowout preventer as claimed in surface
of the packer being fluidly connected  claim  12, wherein a substantially
circular with the bore of the housing, and passage-  series of rigid
inserts is embedded in the 40 way means in the- housing connecting with
-piston annulus, the disc-shaped member and 105 the chamber on the outer
surface of the pis- the ring, and a substantially circular series ton to
permit operating fluid to be intro- of rigid inserts is embedded in the
packer duced thereto or exhausted therefro.  annulus. 2. A blowout
preventer as claimed in   16. A blowout preventer as claimed in 45 claim 1,
wherein'the packer,' the movement any one of claims 7 to' 15, including
pass- 110 transmitting means, and the' piston are inte- ageway means in the
housing connecting gral for movement together.             with the chamber
on the inner surface of 3. A blowout preventer as claimed in  the piston to
permit operating fluid to be claim 1, wherein the packer is separate from
introduced thereto or exhausted therefrom. 50  the movement transmitting
means and    17. A blowout preventer as claimed' in I'S piston.
claim 16, wherein the piston annulus and 4. A blowout preventer as claimed
in the disc-shaped member are integral for claim 1, including passageway.
means in the movement together. housing connecting with the chamber on the
18. A blowout preventer as claimed in 55 inner surface of the piston to
permit' operat- claim 17, including means fluidly connecting 120 ing fluid
to be selectively introduced thereto  portions of the chamber on the inner
sur- or exhausted therefrom.                 face of the piston above and
below the disc- 5. A blowout preventer as claimed in  shaped member. claim
4, wherein the piston and movement   19. A blowout preventer as claimed in
60 transmitting means are integral for move- claim  18, wherein the
connecting means 125 ment together.                          comprises
holes in the disc-shaped member. 



6. A blowout preventer as claimed in  '20. A blowout preventer as claimed
in claim 5, wherein the packer is integral with  any one of claims 7 to 19,
wherein the hous- the movement transmitting means.        ing includes a
body having one end of the 65   7. A blowout preventer as claimed in  bore
formed therein, an end wall extending 130    1,539,471 outwardly from the
bore, and an outer side  inserts. embedded within the resilient ma- wall
extending upwardly from the end wall,  terial of the packer annulus, -the
piston a bonnet having the. other end of the bore  annulus, and the
disc-shaped member. formed therein, and means releasably con-    25. An
assembly as claimed in claims 23 55 5  necting the bonnet to the outer  all
of the  or 24, wherein holes extend through the as- body with its lower
side spaced from the  sembly to connect portions on opposite sides upper
side of the body. end wall,  d a wall  of the disc-shaped member with one
another extending from the bonnet to the end wall  adjacent the packer
- of the body to divide the space therebetween    26. An assembly as
claimed in any one 60 10  into an annular recess on its inner side and  of
claims 23 to 25, wherein holes extend a pressure chamber on its oute side,
said  through the assembly to connect portions dividing wall comprising one
ortion ex-  on opposite sides of the disc-shaped member tending from the
bonnet and ano er portion  with one another adjacent. the piston. extending
from the end wall of t e body and   . 27. An. assembly 'for use in an
annular 65 15  spaced from the: one portion to form the  blowout preventer
as claimed in 'Claim  I annular slot.                      -comprising a.
piston including an annulus of 21. 'A blowout preventer as claimed in
resilient material, means including a disc- claim 20, wherein said packer
is separate  shaped member of resilient material con- from the disc-shaped
member and the pis-  nected to and -extending radially inwardly 70 20 'ton,
and said bonnet compris   a radially  from the inner surface of the piston
annu- outer portion releasably connected to the   us, and 'a ring including
an annulus of'resi- body and having a bore thereth ough, and a  lient
material connected to the inner surface cap having the upper end of the
housing  of the disc concentrically of the piston. bore formed therein and
being releasably   28. An assembly as claimed in claim 27, 75 25  connected
to the outer bonnet portion within  including: a substantially circular
series of the bore therethrough.                    rigid inserts embedded
within the resilient 22. An assembly for use inan annular  material of the
piston annulus, the ring blowout preventer as claimed in Claim  1, annulus,
and the disc-shaped member. comprising a packer including   annulus of
29. An assembly as claimed in claims 27 80 39  resilient material, a piston
ncluding an  or 28, wherein holes extend through the annulus 'of resilient
material disposed con-  assembly to connect- portions' on opposite
centrically about the packer, and means in-  sides-of the disc-shaped
member adjacent cluding a disc-shaped memb   of resilient  the piston.
material extending -radially between  the    30.  An assembly as claimed in
any one 85 35  packer and piston annulus for ransmittinga  of claims 27 to
29, wherein flutes extend radially inwardly contracting force to the  from
one end to the other of the inner sur- packer, 'each annulus and the
disc-shaped  face of the ring annulus. member having circumferenti  y
separated    31. An annular blowout preventer sub- rigid reinforcing means
embed ed within the  stantially as herein described with reference 90 40
resilient material thereof, an  the rigid re-  to Figures 1 to 6 or Figures
7 to 11 of the inforcing means 'within the resilient ma-  accompanying
drawings. terial of each annulus exten  g. from sub- stantially one end to
the oth  thereof.    TREGEAR, THIEMANN & BLEACH. 23. 'An assembly as
claimed in claim          Chartered Patent Agents, 45' 22, wherein the
resilient material of -the disc-      Enterprise House, shaped member is
integrally connected to  '     Isambard Brunel Road, 'the resilient
material of the  acker annulus       Portsmouth, P01 2AN, and piston
annulus.               '                    and .24. An 'assembly as
claimed in claim 23,        49/51, Bedford Row, 50 wherein the rigid
reinforcing means corm-           London, WC1V 6RL. prises a substantially
circular series of rigid Printed for Her Majesty's Stationery Office by
Burgess & Son (Abingdon), Ltd.-1979. Published at The Patent Office, 25
Southampton Buildings, London, WC2A lAY from which copies may be obtained.


