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We, CAMERON IRON WORKS, INc.,  seal rings carried by one such surface for
50 a corporation organised and existing under  sealing against the other.
the laws of the State of Texas, United States    The weight of the riser
pipe, which may of America, of Katy  Road  at Silber,  be several hundred
feet or more in length, 5  Houston, State of Texas, United States of
imposes a large load on the joint which, if America, do hereby declare the
invention,  not balanced, may make it difficult for the  55 for which we
pray that a patent may be  joint to flex or may damage the bearing granted
to us, and the method by which it is  surfaces and thus permit the joint to
leak, to be performed, to be particularly described  or both. Prior
attempts to balance this 10  in and by the following statement:-
load, and thus ensure an easy to swivel This invention relates generally to
ball  and fluid-tight joint, have rendered the joints  60 joints, and, more
particularly, to improve-  complicated and expensive to manufacture. ments
in ball points of the type through  Furthermore, even though the riser pipe
which fluid may be conducted. In one of  may be held in tension so as
substantially 15  its aspects, it relates to improvements in  to eliminate
this load, the bearing surfaces joints of this type having end members  are
also loaded by a force due to the in 65 which are free to flex angularly
but held  ternal pressure of drilling mud which ex- against relative axial
rotation.           ceeds that of the surrounding water, acting Ball joints
of this type are installed as  to separate the joint. 20  part of a riser
pipe connected at its lower    During drilling operations, the drill string
end to an underwater wellhead and extend-  causes wear on the flowway
through the  70 ing upwardly to a drilling vessel at water  joint,
particularly when the end members level, the flexure of the joint
permitting the  are flexed relative to one another. It is vessel to move
off a position directly above  therefore desirable that parts of the flow-
25  the wellhead. The riser pipe provides an  way most susceptible to wear
be replace- upward continuation of the bore of the well-  able.
75 head to receive a drill string for extension    The invention provides a
ball joint, com- from the vessel into the well. During drill-  prising a
pair of tubular end members, ing of the well, drilling mud is circulated
means connecting the end members for flex- 30  downwardly through the
string and upwardly  ing between positions in which their axes are through
the annulus between the string and  aligned and angularly disposed with
respect 80 the riser pipe. Additional fluid conduits,  to one another, a
pair of replaceable sleeves such as choke and kill lines, are carried on
within the connecting means each having the outside of the riser pipe for
connection  one end releasably connected to one of the 35  at their lower
ends to the wellhead, the  end members, the other end of one sleeve
resistance of the end members to rotation  having a convex surface which is
spherical 85 preventing these lines from becoming twisted.  about a center
at substantially the inter- In conventional joints of this type, one
section of said axes, and the other end of tubular end member is provided
with an  the other sleeve having an internal surface 40  extension having a
concave spherical surface  close about the spherical surface, a seal ring
which is made in two or more parts to per-  carried by one surface for
sealing against 90 mit it to be clamped about a mating, convex  the other,
and means sealing between the spherical bearing surface on an extension of
one end of each sleeve and the end member the other tubular end member, and
pins  to which it is connected. 45  prevent the members from rotating as
they    One embodiment of the invention will be flex angularly realtive to
one another. The  described by way of example with reference  95 spherical
surfaces are sealed with respect to  to the accompanying drawings, in
which: one another so as to render the flowway    FIG. 1 is a view of one
side of the ball through the joint fluid-tight by one or more  joint,
partly in elevation and partly in sec-    2
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tion, as seen along broken line 1-1  of  holes therein which fit over the
outer ends FIG. 3;                                  of pivot pins 17 and
19, respectively, and FIG. 2 is a view of another side of the  the inner
ends of the pins are press-fitted ball joint, partly in elevation and
partly in  within holes in the gimbal ring 15. Pins 17 5 section, as seen
along broken line 2-2 of  and 19 are "T"-shaped in cross section, 70 FIG.
3;                                  and their enlarged outer ends are
received FIG. 3 is a cross-sectional view of the  within Teflon (Registered
Trade Mark) bear- joint, as seen along broken line 3-3 of  ings 26 (FIG. 4)
in counterbores in the holes FIG. 1; and                              in
the arms. 10    FIG. 4 is an enlarged detailed view of the    A first
sleeve 27 extends downwardly from  75 portion indicated by the arrow
numbered 4  tubular member 11, and a second sleeve 28 in FIG. 2.
extends upwardly from tubular member 12, With reference now to the details
of the  both within gimbal ring 15, with the lower above-described
drawings, the overall joint end of sleeve 27 arranged within the upper 15
which is indicated in its entirety by reference  end of sleeve 28. More
particularly, each  80 character 10, includes a pair of tubular  of the
sleeves is sealed with respect to the members 11 and 12 at its opposite
ends,  tubular end member to which it is con- each adapted to have its
outer end connected  nected as well as with respect to the other, to an
adjacent part of a flowline (not shown)  so as to provide a fluid-tight
flowway con- 20  such as a riser pipe of the type above  necting the bores
13 and 14 of the tubular 85 described. As shown in FIG. 1, the end  end
members. members may be disposed in a position in    As shown in FIGS. 1
and 2, the lower which they are coaxial of one another - i.e.,  end of
tubular member 11 is counterbored the bore 13 through tubular end member 11
at 11A to receive the upper end of sleeve 25  is axially aligned with the
bore 14 through  27, with the bore through the sleeve pro- 90 tubular end
member 12. However, as will viding a smooth continuation of bore 13. be
understood from the description to follow,  The upper end of the sleeve 27
is sealed with one or more of the end members may be  respect to tubular
member 11 by means flexed to a position in which their axes are  of a seal
ring 29 carried about its outer 30  disposed angularly to one another. How-
diameter. Sleeve 27 is connected to mem- 95 ever, as will also be
understood from the  ber 11 by means of a snap ring 30 engaging description
to follow, regardless of the  a groove in the counterbore and disposed
angular inclination of the end members, the  beneath a shoulder on the
bottom side of joint provides a relatively smooth continua-  the enlarged
upper end of sleeve 27, and is 35  tion of the flowline in which it is
connected. held against rotation by a pin 30A.  100 The end members 11 and
12 are connected    The upper end of tubular member 12 is to one another
through a gimbal ring 15  counterbored at 12A to receive the lower which
permits them to flex, but which pre-  end of sleeve 28 and has a bore
there- vents rotation of one with respect to the  through which forms a
smooth continuation 40  other. Thus, a first pair of arms 16 are  of bore
14. The lower end of sleeve 28 is 105 mounted on the upper end member 11
and  sealed with respect to member 12 by means pivotally connected to
opposite sides of the  of a seal ring 31 carried about its enlarged gimbal
ring 15 by means of coaxial pivot  end. Sleeves 28 is connetced to member
pins 17, and a pair of arms 18 are mounted  12 by means of a snap ring 32
engaging a 45  on the end member 12 and pivotally con-  groove about the
recess in member 12, and 110 nected to opposite sides of the gimbal ring
is held against rotation by pin 32A. 15 by means of coaxial pivot pins 19.
The    The upper end of sleeve 28 is outwardly axes of the pins 17 and 19
are perpendicular  enlarged to receive the lower end of sleeve to one
another and lie in a plane perpen-  27, with the bores through the sleeves
being 50  dicular to the axis of the aligned end  of the same diameter and
coaxial when bores 115 members.                                 13 and 14
of the end members are axially The tubular end members are provided
aligned. More particularly, the lower end with radially enlarged ends,
having grooves  of sleeve 27 has a convex outer surface 33A 20 and 21
thereabout. Each of the arms 16  which is spherical about a center lying
sub- 55 has an internal flange 22 on its upper end  stantially in the
aforementioned plane, and 120 which fits within groove 20, and each of the
fits closely within a cylindrical surface 33 arms 18 has an internal flange
23 for fitting  on the inside of the upper end of sleeve 28, within groove
21. When so received, the  so that, as previously described, the sleeves
arms 16 extend downwardly from the en-  are free to flex with the end
members 11 60  larged end of tubular member 11, and arms  and 12.
125 18 extend upwardly from the enlarged por-    More particularly, these
surfaces are sealed tion of tubular member 12. The arms 16  with respect to
one another by means of a and 18 are secured to tubular members 11  seal
ring 34 (FIG. 4) carried within a 



and 12 by bolts 24 and 25, respectively,  groove 35 in cylindrical surface
33, and 65    The free ends of the arms 16 and 18 have  lying substantially
within the above men- 130    3
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sealably engage the  surface, a seal ring carried by one surface spherical
surface 33A. Thus, as will be  for sealing against the other, and means  55
appreciated, the two members may flex with  sealing between the one end of
each sleeve respect to one another a maximum amount,  and the end member to
which it is con- 5  and sealing contact between seal ring 35 and  nected.
the spherical surface 33A is maintained de-    2. The ball joint of claim
1, wherein spite relatively large tolerances in the con-  said sealing
means between the one end of 60 nections of the sleeves to the end members.
each sleeve and the end member to which it At the same time, the enlarged
upper end of  is connected seals along a diameter sub- 10  sleeve 28 fits
closely within the gimbal ring  stantially equal to that of the sealing
engage- so that, with the gimbal ring in turn fitting  ment of said seal
ring with said spherical closely within arms 17 and 19, the overall
surface.                                 65 joint has a relatively small
cross section.    3. The ball joint of claims 1 or 2, The inner side of
lower sleeve 28 also in-  wherein said internal surface is cylindrical, 15
cludes a concave generally spherically shaped  and said seal ring is
carried by said internal surface 36 beneath cylindrical surface 33  surface
for sealing against said spherical which is generally concentric with and
close  surface generally along a plane passing  70 to spherical surface 33A
of sleeve 27.    through the intersection of said axes and The seal ring 35
seals against surface 33,  perpendicular to the axes when aligned. 20  and
seal rings 29 and 31 seal against recesses    4. The ball joint of claim
3, wherein 1lA  and 12A, respectively, along substan-  said other sleeve
has a generally spherically tially equal diameters. Thus, sleeves 27 and
shaped concave surface which is concentric 75 28 are pressure balanced,
regardless of the  with and spaced a short distance from the differential
in pressure inside and outside  convex spherical surface on said one
sleeve. 25  of the joint, so that the snap rings 30 and    5. The ball
joint of any one of claims 1 32 connecting the sleeves to the end mem-  to
4, wherein said connecting means includes bers may be of weak construction.
means preventing rotation of the end mem- 80 As previously described, and
as will be  bers with respect to one another. understood, each of sleeves
27 and 28 may    6. The ball joint of claim 5, wherein the 30  be easily
and quickly replaced, upon dis-  connecting means includes a gimbal ring, a
connection of the end members, in the event  first pair of arms connecting
one end mem- their inner surfaces become  excessively  ber to the gimbal
ring for rotation about a 85 worn,
first axis, and a second pair of arms con- Since the load due to the riser
pipe,  necting the other end member to the gimbal 35  whether in
compression or tension, is car-  ring for rotation about a second axis,
said ried by the pins connecting the arms on the  first and second axes
being perpendicular end members to the gimbal ring, the seal  to one
another and lying substantially in a 90 surfaces of the sleeve are isolated
therefrom.  plane perpendicular to the axis of the end members when they
are aligned. 40    WHAT WE CLAIM  IS: -                      7. A  ball
joint substantially as herein 1. A  ball joint, comprising a pair of
described with reference to the accompany- tubular end members, means
connecting the  ing drawings.                            95 end members for
flexing between positions in which their axes are aligned and angularly
TREGEAR, THIEMANN & BLEACH, 45  disposed with respect to one another, a
pair       Chartered Patent Agents, of replaceable sleeves within the
connecting          Enterprise House, means each havng one end releasably
con-           Isambard Brunel Road, nected to one of the end members, the
Portsmouth, P01 2AN, other end of one sleeve having a convex
and 50  surface which is spherical about a center at         49/51, Bedford
Row, substantially the intersection of said axes,        London, WClV 6RU.
and the other end of the other sleeve having      Agents for the
Applicants. an internal surface close about the spherical Printed for Her
Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.-1978.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY.
from which copies may be obtained.  
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3 tioned plane so as to sealably engage the  surface, a seal ring carried
by one surface spherical surface 33A. Thus, as will be  for sealing against
the other, and means  55 appreciated, the two members may flex with
sealing between the one end of each sleeve respect to one another a maximum
amount,  and the end member to which it is con- 5  and sealing contact
between seal ring 35 and  nected. the spherical surface 33A is maintained
de-    2. The ball joint of claim  1, wherein spite relatively large
tolerances in the con-  said sealing means between the one end of 60
nections of the sleeves to the end members.  each sleeve and the end member
to which it -  At the same time, the enlarged upper end of  is connected
seals along a diameter sub- 10  sleeve 28 fits closely within the gimbal
ring  stantially equal to that of the sealing engage- so that, with the
gimbal ring in turn fitting  ment of said seal ring with said spherical
closely within arms 17 and 19, the overall  surface.
65 joint has a relatively small cross section.    3. The ball joint of
claims 1 or 2, The inner side of lower sleeve 28 also in-  wherein said
internal surface is cylindrical, 15  cludes a concave generally spherically
shaped  and said seal ring is carried by said internal surface 36 beneath
cylindrical surface 33  surface for sealing against said spherical which is
generally concentric with and close  surface generally along a plane
passing  70 to spherical surface 33A of sleeve 27.    through the
intersection of said axes and The seal ring 35 seals against surface 33,
perpendicular to the axes when aligned. 20  and seal rings 29 and 31 seal
against recesses    4. The ball joint of claim  3, wherein 11A  and 12A,
respectively, along substan-  said other sleeve has a generally spherically
tially equal diameters. Thus, sleeves 27 and  shaped concave surface which
is concentric  75 28 are pressure balanced, regardless of the  with and
spaced a short distance from the differential in pressure inside and
outside  convex spherical surface on said one sleeve. 25  of the joint, so
that the snap rings 30 and    5. The ball joint of any one of claims 1 32
connecting the sleeves to the end mem-  to 4, wherein said connecting means
includes bers may be of weak construction.          means preventing
rotation of the end mem- 80 As previously described, and as will be  bers
with respect to one another. understood, each of sleeves 27 and 28 may
6. The ball joint of claim 5, wherein the 30  be easily and quickly
replaced, upon dis-  connecting means includes a gimbal ring, a connection
of the end members, in the event  first pair of arms connecting one end
mem- their inner surfaces become  excessively  ber to the gimbal ring for
rotation about a  85 worn.                                      first axis,
and a second pair of arms con- Since the load due to the riser pipe,
necting the other end member to the gimbal 35  whether in compression or
tension, is car-  ring for rotation about a second axis, said ried by the
pins connecting the arms on the  first and second axes being perpendicular
end members to the gimbal ring, the seal  to one another and lying
substantially in a  90 surfaces of the sleeve are isolated therefrom.
plane perpendicular to the axis of the end members when they are aligned.
40    WHAT WE CLAIM  IS: -                       7. A  ball joint
substantially as herein 1. A  ball joint, comprising a pair of  described
with reference to the accompany- tubular end members, means connecting the
ing drawings.                             95 end members for flexing
between positions in which their axes are aligned and angularly   TREGEAR,
THIEMANN & BLEACH, 45  disposed with respect to one another, a pair
Chartered Patent Agents, of replaceable sleeves within the connecting
Enterprise House, means each havng one end releasably con-
Isambard Brunel Road, nected to one of the end members, the
Portsmouth, P01 2AN, other end of one sleeve having a convex
and 50  surface which is spherical about a center at         49/51, Bedford
Row, substantially the intersection of said axes,         London, WC1V 6RU.
and the other end of the other sleeve having       Agents for the
Applicants. an internal surface close about the spherical Printed for Her
Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.-1978.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY.
from which copies may be obtained.    


