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BLOWOUT PREVENTER (71)   We, CAMERON  IRON  WORKS, hydraulic fluid is
merely exhausted from INc., a corporation organized under the  the opposite
face of the piston. As a result, laws of the State of Texas, United States
the only force available to return the piston of- America, of P.O. Box
1212, Houston, to its original position, and thus relieve 5 Texas, United
States of America, do here- the compression in the' outer annulus, is 50 by
declare the invention for which we pray  that due to the tendency of both
the packer that a patent may be granted to us, and  annulus and outer
annulus to return to the method by which it is to be performed, their
retracted positions. If ' this is in- to be particularly described in and
by the  sufficient, and return movement of the 10 following statement: -
-      piston is incomplete, the packer obstructs 55 This invention relates
generally to im- the bore of the preventer. Also, the force provements in
annular blowout preventers on the piston: for maintaining the packer for
use in controlling pressure within an- in bore -closing position is opposed
by a oil or gas well during drilling and corm- force due to well fluid
acting over the outer 15 pletion of the well.   -               annulus.
Therefore, as shown in -such 60 In an annular blowout preventer, a  earlier
patent, the opposite end face of - packer comprising an annulus of
resilient the piston is enlarged -to provide consider- material is received
within a recess about ably greater area than the end face en- the bore
through the preventer housing  gaging the end of the outer annulus. 20 for
movement between an expanded, open- Alternatively, a significant portion of
the 65 bore position and a constricted, bore- operating fluid pressure
would have to be closing position in which it seals about a  used to
overcome the pressure of the well pipe in the bore or upon itself. In the
fluid. particular type of annular preventer with    An object of this
invention is to provide 25 which the present invention is concerned, an
annular blowout preventer of this latter 70 another annulus of resilient
material is dis- type having a hydraulically operated piston posed about
the packer whereby, upon  which may be returned to compression longitudinal
compression  of the outer  relieving position without reliance upon
annulus, its inner circumference is con- the tendencies of both the outer
annulus 30 stricted about the packer to move- it from  and packer to return
to expanded positions. 75 expanded to constricted position and, upon    In
accordance with the illustrated em- relief of the compression in the outer
bodiment of the present invention, an annulus, its inner circumference -is
per- annular blowout preventer of the type de- mitted to expand to- permit
the packer to' scribed -has -piston' means longitudinally 35 move back to
-its expanded position.   reciprocable' within cylinder means formed 80
FIGS.- 30 'to 34 of U.S. Patent -No. within the housing, means for
selectively 2,609,836 show a preventer of this type  admitting and
exhausting operating fluid to wherein an annular piston is arranged with
and from the cylinder means on opposite one end face engageable with one
'end of sides of the piston means so as to recipro- 40 the outer annulus so
as to longitudinally  cate the piston means therein, a ring having 85
compress the outer annulus as the'piston is' a surface engageable with' and
substantially hydraulically  or mechanically' operated. radially
coextensive with one end of the When the piston is operated hydraulically,
outer annulus, and means connecting -the' and it is desired to return the
packer -to  ring to the piston means and extending 45 its  expanded
bore-opening  position, sealably through guideway means connect- 90    2
1566592      2 ing the cylinder means with the recess.  for well pressure
to provide. a moment urg- Thus, the piston means may be moved in  ing the
sleeve outwardly against the outer one longitudinal direction to capse the
side of the recess. This' then -makes -it surface of the ring to
longitudinally com- possible to use a sleeve for connecting the - 5 press
the..outer annulus and thereby con- ring to the piston which is relatively
thin, 70 strict its inner' circumference in order to  and which therefore
does not unduly en- - 



move the packer annulus from  expanded  large the radial dimensions of the
recess to' constricted position, and in the oppo- and housing. site.
'lngitudinal direction to relieve the    In the drawings: 10 compression in
order to permit the inner   FIG. 1 is a vertical sectional view of an 75
circumference of the outer annulus to  annular blowout preventer
constructed in expand and thereby permit the packer to  accordance with the
present invention, and return to its expanded-position; As will  be  with
-the packer thereof shown in its ex- understood, since the connecting means
panded position; 15 extends  sealably  through  the: guide  . FIG. 1A is a
partial.sectional view of 80 way  means to  isolate the operating  the
preventer, as seen along broken lines fluid  from  the 'well. fluid,. the
piston  lA-lA  of FIG. 1. means may  be. moved  in . the  oppo-   FIG. 2 is
a vertical cross-sectional view site direction to relieve compression in
the  of. the preventer, similar to FIG. 1, but 20 outer annulus
independently  of the tend- with the packer moved to constricted posi- 85
ency of either annulus to return to its ex- tion to seal about a pipe
within the. bore panded position. .                 of the preventer
housing; In the illustrated embodiment of the  - FIG. 2A is a partial
sectional view of invention, each of the cylinder means, the  the
preventer, as seen: along broken lines 25 piston means, and the guideway
means is 2A-2A of FIG. 2;.                         90 annular, and the
connecting means is a    FIG. 3 is  a vertical  sectional view of sleeve.
Preferably, the ring is. moved up- the preventer, similar' to FIGS. 1 and
2, wardly to compress the outer annulus, and  but with the packer  moved
to a further the sleeve has a cross-sectional area which  constricted
position so  as to seal upon 30 is responsive to 'the pressure of well
fluid  itself;: and                        95 within the recess and beneath
the packer   FIG. 3A is a partial sectional view of to urge the piston in
an upward direction, the preventer, as seen along broken lines thereby
providing a force which assists that  3A-3A of FIG. 3. due to the operating
'fluid pressure acting    With reference now to the details of the 35 on
the piston' in moving the 'packer to  above-described drawings, the
preventer, 1O0 constricted. position. Also, the resilient  which is
designated in its entirety by refer- material of the outer annulus is
preferably  ence character 20, is shown to include a of -a lower modulus of
elasticity than that housing 21 having a bore 22 extending of the resilient
material. of the. packer vertically therethrough. Suitable means are 40
annulus;  thereby. enabling  the. outer provided on the lower end 23 of the
hous- 105 annulus. to be more readily compressed.   ing for sealably
connecting it to a lower When the packer annulus is in expanded  wellhead.
member,. and on the upper 'end position, the lower ends of the ring  and
thereof for-. sealably connecting  it to 'an outer annulus are. disposed
in an annular  upper wellhead member. With  the. pre- 45 space in the
recess which is lower than  venter 20 so installed in a wellhead, its 110
the upper and lower sides of a guideway  bore 22 is aligned with the bores
of the within the recess between which the packer. other wellhead members,
and thus with the. is slidable. Thus, the inner circumference  bore of the.
well therebelow. of- the outer- annulus maintains contact   Housing 21 is
made up of a lower, 50 about the entire outer'circumference of the
generally cup-shaped- body 25, and an 115 packer annulus as the outer
annulus is so  upper, cap-like body 26, which, when' con- compressed.
Preferably, the lower end of. nected to the lower' body by means, of the
outer annulus and the surface of the  bolts 27, form an annular recess
about the ring. which engages: it- are shaped conically, bore 22. The'
upper end 22A -of bore 22 55 so that, as. the ring moves in a direction  is
formed in the upper body 26, and the 120 to constrict the packer, the
surface assists. lower end 22B of the bore is formed in in urging. the
outer annulus against the  the lower body. 25. The upper end 28A of packer.
the recess is formed on the lowerend of . It is  further. preferred that
the sleeve  upper body 26, the lower end 28B  of the 60 extend  sealably
through  annular  seal recess is formed on an upwardly facing 125 means
which are carried by the housing  shelf of the lower body 25, and the outer
at the inner and outer circumference of side 28C of the recess is formed on
the the guideway and arranged to seal with the  inner side of the
upstanding wall of the sleeve on substantially the same horizontal lower
body. A bridge 29 is mounted on the 65 level. In this manner, there is no
tendency  lower end of the recess and has by-pass 130    3
i 566592                                       3 ports 30 formed therein
for a purpose to be  sible to perform its intended function. 



described hereinafter.                     A sleeve 39 closely surrounds
the outer A packer 31 disposed within the recess  circumference of the
outer  annulus 38 includes an annulus 32 of resilient material and fits
relatively closely within the outer 5 which is  confined top and bottom
within  side 28C of the recess. A ring 40 extends 70 a guideway formed  by
the upper end 28A  radially inwardly from  the lower end of of the recess
and upper bridge surface 29A  the sleeve and has an upper surface 42 for
sliding 'between an expanded position, which 'engages the lower end surface
41 of as shown  in FIG. l, and  constricted po'si   outer annulus 38.  More
particularly, this 10  tion, as shown in FIG 2 and 3. In the  surface is
substantially radically coextensive  75 expanded position of theannulus,
its inner  of the end surface of the outer annulus in circumference 33
forms a substantial con- its relaxed' state. The lower end surface of
tinuation of the bore 22 through the hous-  the outer annulus and the upper
surface ing. When the annulus is constricted, its  of the ring are
conically shaped 'and extend 15 inner circumference may seal about a pipe
downwardly and inwardly from their outer 80 P or other object within the
well bore, as  to their inner circumferences  so as to urge shown in FIG.
2, or upon itself, as shown  the outer  annulus inwardly against the in
FIG. 3.                               packet annulus as the outer annulus
is Packer 31 also includes rigid inserts 34  longitudinally compressed to
constrict its 20 imbedded within the -annulus 32 and  pre- inner
circumference.                    85 ferably substantially identical in
construc-   The upper end of outer annulus 38 is tion and function to  the'
inserts of the  horizontally coextensive with'the upper end packers shown
in Patent No. 1,266,557. of the packer and thus engages the upper Thus,
each includes a vertical rib 35 having  end 28A of the recess. The lower
ends of 25 flanges 36 and 37 at its ends which slide ring  and  outer
annulus  are  received 90 over the upper' and lower sides of the  within an
'annular space in the recess recess guideway as the packer moves be-
radially  outwardly  of bridge  29, and tween expanded and constricted
positions. thus lower than the lower side of 'the The radially outer ends
of the flanges ter- recess guideway. Thus, as the outer an- 30  minate
inwardly of the 'outer diameter of nulus is moved into the positions shown
in 95- the annulus, so as to provide an annular FIGS. 2and 3, its inner
circumference is top surface of the annulus to sealably en- maintained in
contact with the entire gage upper end 28A of the recess.      vertical
extent of the outer circumference As shown in FIGS. IA, 2A and 3A, as  of
packer annulus 32. 35 well as in the aforementioned Patent,    Ring 40 is
lifted, in order to longi- 100 flanges 36 and 37 at opposite ends of the
tudinally compress the outer annulus, by rigid inserts are of a modified
triangular  an annular piston 43 connected to the shape and are arranged in
side-by-side slid- upper end of sleeve 39 and' reciprocable ing engagement
so as to cause them  to  within a cylinder 44 formed within housing 40
swing from the positions shown in FIG. 1A  21. The upper end of sleeve' 39
is sealably 1O5 to the positions shown in FIGS. 2A and  slidable within an
annular guideway 47 in 3A. Thus, the inserts swing into more  the housing
connecting the cylinder with radial positions, and the effective radial'
the recess. Operating fluid within the cylin- extents of the flanges are
lengthened.     der is isolated from  well fluid pressure 45 An outer
annulus 38 of resilient material within the recess by means of seals 55,
56, 110 surrounds the packer-annulus within the  57 and 58 carried within
grooves in the recess, with its inner circumference fitting guideway for
sealing engagement with the closely about the outer circumference of
sleeve. the packer annulus. When the outer an- - Lower body 25' has a
counterbored por- 50 nulus is in a relaxed state, its - inner cir- tion 50
at its upper; end, and- upper body 115 eumference is expanded to 'permit
the  26 has a reduced diameter portion 49 on packer to assume- its expanded
position. its lower side which fits closely within por- -However, when the
outer annulus is longi- tion 50. Upper body 26 also has a further tudinally
-compressed, as shown in FIGS. reduced diameter portion 51 which includes
55-2 and 3, its inner circumference is' con- an outer circumferential wall
45 which 120 stricted so as to move the packer annulus extends- downwardly
into and is spaced to constricted position. Then, upon  relief  from an
inner circumferential wall 46 of' of  the longitudinal compression to
permit an upward continuation of outer wall  28C degree the' inner
circumference of the outer an- of the recess to form guideway 47 for 60
nulus to expand, the packer is free to  sleeve 39 therebetween. Cylinder 44
is 125 move back to its expanded position: The  formed between  oppositely
facing surfaces outer annulus is preferably made 'of a  of bodies 26 and 25
of the preventer hous- resilient material having' a lower modulus  ing, and
a seal irng 49a carried by portion of elasticity than'that of the packer
an- 49 seals with portion 50 to sealably close 65 nulus, whereby- it is
more readily compres- the upper end of the housing.         130 



4                                         1 566592
4 A ,seal ring, 54 is carried on piston 43, posed in the bore, and it is
desired to seal and passageways 59 and 60 vent guideway  the packer upon
itself, piston 43 is moved 47 intermediate seals 55 and 56 and seals
further upwardly to raise the ring 40 to 57 and 58, respectively, to
prevent leakage  the position shown in FIG. 3. When the 5- from  the,
recess into cylinder 44. A  port packer is constricted to seal upon a pipe
70 61 extends through upper body 26 to. the  or upon itself, well pressure
acts over the upper end of the cylinder, and a port -62  outer side of the
packer to help maintain extends through lower body 25 at the lower  it in
such position with a force propor- end. Thus, operating pressure fluid may
be. tional to that of the well fluid., 10 selectively admitted or
exhaustedfrom the    When it is desired to permit the packer 75 upper and
lower ends of the piston to  to return to. expanded -position, operating
control its reciprocation and thus raise or fluid is. exhausted from
beneath, piston 43 lower sleeve 39.                     while being
admitted to the upper side Well pressure beneath the annulus has  thereof
so as to cause it. to .move down- 15 access through ports 30 of bridge 29
to  wardly and thus lower the ring 40, As the 80 the recess behind the
packer to assist in  ring lowers, it relieves the longitudinal maintaining
it sealably engaged- with the  compression in the outer annulus 38, there-
pipe. Well pressure..is also effective over  by permitting the inner
circumference of the cross-sectional area of the ring .40 to  the outer
annulus to. expand and the packer 20 provide an upwardly directed force
which  to return to its- expanded position, as shown 85. assists in urging
the piston in an upward,  in FIG. 1. packer constricting direction. Thus,
the    From the  foregoing, it will be seen that packer is constricted into
engagement with  this invention is one well adapted to attain the pipe P
not only by the force due to  all of the ends -and objects hereinabove set
25 operating fluid admitted through passage-  forth, together with
otheradvantages which 90. way 62, but also by the additional force  are
obvious and which are inherent to the due to well fluid acting on the
packer and  apparatus. on the ring 40.                              WHAT WE
CLAIM IS:    -    - Removal of the upper body 26 from the   1; An. annular.
blowout preventer, com- 30 lower body 25 permits access to not only
prising a housing having a bore extending 95 the packer annulus and the
outer annulus  vertically therethrough and an annular re- 38, but also to
the piston, sleeve and ring  cess about the bore, a packer comprising 40 of
the operating system. The upper body  an afinulus of resilient material
mounted includes outer and inner sections 26A and  in the recess for
movement between an 35 26B threadedly. connected: to one another  expanded
position to.open the bore and 100 at 65, and the outer circumference of  a
constricted position to seal about a -pipe bbdy section 26B is' slightly
larger than  in the bore or upon itself, an outer annulus the outer
circumference of packer. 32 -in  of resilient material surrounding the
packer its expanded position. Thus, inner section  within the recess for
moving the packer 40 26B  alone may be removed to permit from   expanded
to  constricted  position 105 replacement and repair of the packer 31  upon
constriction of the inner circumfer- separately  of the outer annulus and
operat-  ence of the outer  annulus, :said housing. ing system.
having a cylinder  means therein and guide,- The inner and outer upper body
sections  way means connecting the cylinder means 45 are sealed with
respect to one another by  with the recess piston means vertically re- 110
means of a seal ring 67 which is held in  ciprocable within  the,. cylinder
means, place by a retainer ring,69 connected to  means for selectively
admitting operating inner section 26B by means of bolts 70.  . fluid to the
cylinder means on one side of To summarize,  actuation: of the operat-  the
piston means so. as to., move said 50 ing system  to  lift  ring 40  from
its lower piston means in one direction and exhaust- 115 position of  FIG.
1 will  longitudinally com-  ing fluid therefrom  to permit said piston
press outer annulus 38, thereby  causing.: its  means to be moved in the
opposite direct- inner circumference to constrict and thus  tion,   a ring
having a surface  engageable move the packer toward constricted posi-  with
and substantially  radially coextensive 55 tion. The resilient material of
the outer with one end of  the outer annulus, means  120 annulus flows
relatively easily during. this  extending ;sealably through the guideway
longitudinal compression due to the fact  means and connecting the ring to
the piston. that it is not reinforced with rigid enforce-  means whereby
upon movement  of the ments. and that it has a relatively low  piston
means in said,,one direction, the 60 -modulus. In the event apipe P is
disposed  ring ,longitudinally compresses the outer 125 



within the bore of  the  prventer, lifting 'of  annulus so as to constrict
its inner circum- the ring to the positions of FIG. ;2 will  ference and.
thereby move said packer from bring, the inner cirumference 33 of packer
expanded to constricted positien, and upon annulus 32  into sealing-
engagement about . movement of  the piston means in the oppo- 65  the pipe.
In the. event pipe P is not dis-   site direction , said ring relieves the
com-  130    4                                      1 566 592
4 A seal ring 54 is carried on piston 43, posed in the bore, and it is
desired to seal and passageways 59 and 60 vent guideway  the packer upon
itself, piston 43 is moved 47 intermediate seals 55 and 56 and seals
further upwardly to raise the ring 40 to 57 and 58, respectively, to
prevent leakage  the position shown in FIG. 3. When the 5 from the recess
into cylinder 44. A port packer is constricted to seal upon a pipe 70 61
extends through upper body 26 to the  or upon itself, well pressure acts
over the upper end of the cylinder, and a port 62  outer side of the packer
to help maintain extends through lower body 25 at the lower it in such
position with a force propor- end. Thus, operating pressure fluid may be
tional to that of the well fluid. 10 selectively admitted or exhausted from
the    When it is desired to permit the packer 75 upper and lower ends of
the piston to  to return to expanded position, operating control its
reciprocation and thus raise or fluid is exhausted from beneath piston 43
lower sleeve 39.                        while being admitted to the upper
side Well pressure beneath the annulus has  thereof so as to cause it to
move down- 15 access through ports 30 of bridge 29 to  wardly and thus
lower the ring 40. As the 80 the recess behind the packer to assist in
ring lowers, it relieves the longitudinal maintaining it sealably engaged
with the  compression in the outer annulus 38, there- pipe. Well pressure
is also effective over  by permitting the inner circumference of the
cross-sectional area of the ring 40 to  the outer annulus to expand and the
packer 20 provide an upwardly directed force which  to return to its
expanded position, as shown 85 assists in urging the piston in an upward,
in FIG. 1. packer constricting direction. Thus, the    From the foregoing,
it will be seen that packer is constricted into engagement with  this
invention is one well adapted to attain the pipe P not only by the force
due to  all of the ends and objects hereinabove set 25 operating fluid
admitted through passage- forth, together with other advantages which 90
way 62, but also by the additional force  are obvious and which are
inherent to the due to well fluid acting on the packet and  apparatus. on
the ring 40.                           WHAT WE CLAIM IS: - Removal of the
upper body 26 from the    1. An annular blowout preventer, com- 30 lower
body 25 permits access to not only  prising a housing having a bore
extending 95 the packer annulus and the outer annulus  vertically
therethrough and an annular re- 38, but also to the piston, sleeve and ring
cess about the bore, a packer comprising 40 of the operating system. The
upper body  an annulus of resilient material mounted includes outer and
inner sections 26A and  in the recess for movement between an 35 26B
threadedly connected to one another expanded position to open the bore and
100 at 65, and the outer circumference of a constricted position to seal
about a pipe body section 26B is slightly larger than  in the bore or upon
itself, an outer annulus the outer circumference of packer 32 in  of
resilient material surrounding the packer its expanded position. Thus,
inner section  within the recess for moving the packer 40 26B alone may be
removed to permit from  expanded  to  constricted position 105 replacement
and repair of the packer 31  upon constriction of the inner circumfer-
separately of the outer annulus and operat-  ence of the outer annulus,
said housing ing system.                             having a cylinder
means therein and guide- The inner and outer upper body sections  way means
connecting the cylinder means 45 are sealed with respect to one another by
with the recess, piston means vertically re- 110 means of a seal ring 67
which is held in  ciprocable within  the  cylinder means, place by a
retainer ring 69 connected to  means for selectively admitting operating
inner section 26B by means of bolts 70.    fluid to the cylinder means on
one side of To summarize, actuation of the operat-  the piston means so as
to move said 50 ing system to lift ring 40 from its lower piston means in
one direction and exhaust- 115 position of FIG. 1 will longitudinally com-
ing fluid therefrom to permit said piston press outer annulus 38, thereby
causing its  means to be moved in the opposite direc- inner circumference
to constrict and thus  tion, a ring having a surface engageable move the
packer toward constricted posi- with and substantially radially coextensive
55 tion. The resilient material of the outer with one end of the outer
annulus, means 120 



annulus flows relatively easily during this  extending sealably through the
guideway longitudinal compression due to the fact means and connecting the
ring to the piston that it is not reinforced with rigid enforce-  means,
whereby upon movement of the ments and that it has a relatively low  piston
means in said one direction, the 60 modulus. In the event a pipe P is
disposed  ring longitudinally compresses the outer 125 within the bore of
the preventer, lifting of  annulus so as to constrict its inner circum- the
ring to the position of FIG. 2 will ference and thereby move said packer
from bring the inner circumference 33 of packer  expanded to constricted
position, and upon annulus 32 into sealing engagement about  movement of
the piston means in the oppo- 65 the pipe. In the event pipe P is not dis-
site direction, said ring relieves the com- 130    5
1 566 592         -                           5 pression in said outer
annulus to permit its claimed in claim 7, including annular seal inner
circumference to expand and thereby  means carried by the housing at the
inner permit said packer to move from  con- and outer circumferences of the
annular 45 stricted to expanded position, and means  guideway, and arranged
to seal with the 5 fluidly communicating the housing bore  sleeve on
substantially the same horizontal beneath the packer with said recess on
the  level. opposite surface of said ring, whereby a    9. An  annular
blowout preventer as force due to the pressure of well fluid act- claimed
in claims 1 or 2, wherein the re- 50 ing upon said outer annulus assists
the  silient material of the outer annulus has 10 force due to said
operating fluid in moving  a lower modulus of elasticity than that the
packer to and maintaining the packer of the resilient material of the
packer in constricted position.                annulus. 2. An annular
blowout preventer as   10. An annular blowout preventer as 55 claimed in
claim  1, including means for  claimed in claims 1 or 2, wherein the ring
15 admitting and exhausting operating fluid  is beneath the outer annulus,
the recess to and from said cylinder means on the  comprises a guideway
having upper and opposite side of the piston means as it is lower sides
between which the packer is being respectively exhausted and admitted
slidable and an outer annular space which 60 from and to the one side
thereof.       extends lower than the lower side of the 20   3. An annular
blowout preventer as guideway, and the lower ends of said ring claimed in
claims 1 or 2, wherein the ring  and outer annulus are disposed within said
is lower than the piston means.         space when said packer is in
expanded 4. An  annular blowout preventer as position, so that, upon upward
movement 65 claimed in claims 1 or 2, wherein the ring  of the ring, the
outer annulus remains in 25 is beneath the annulus sb that its upper
contact with the entire outer circumference surface moves upwardly against
the lower of the packer. end of the outer annulus to compress it.   11. An
annular blowout preventer as 5. An annular blowout preventer as claimed in
claim 1, wherein the one end-70 claimed in claim  4, wherein the piston  of
the outer annulus and the surface of 30 means is higher than the ring so as
to lift the ring which  engages therewith  are the ring to compress the
outer annulus.   conically shaped. 6. An annular blowout preventer as   12.
An annular blowout preventer sub- claimed in claims 1 or 2, wherein each of
stantially as herein described with refer- 75 the cylinder means, the
piston means, the  ence to the accompanying drawings. 35 guideway means,
and the connecting means  TREGEAR, THIEMANN & BLEACH, is annular.
Chartered Patent Agents, 7. An annular blowout preventer as
Enterprise House, claimed in claim 6, wherein the connecting       Isambard
Brunel Road, means is a sleeve which surrounds the            Portsmouth PO
2AN, 40 outer annulus, and the ring extends radi-                 and ally
inwardly from the sleeve.          49/51, Bedford Row, London, WC1V 6RU. 8.
An  annular blowout preventer as           Agents for the Applicants.
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