






(71)   We, CAMERON IRON WORKS, INC.,  to perform repairs on the connector,
it was           a corporation organised and existing under  necessary to
raise the end of at least one           the Laws of the State of Texas,
United States  of the sections of the pipeline. If the con-  45
of America, of P.O. Box 1212, Houston,   nector was being used to connect
two sections 



5  Texas 77001, United States of America, do  of a number of pipelines,
then, of course,           hereby declare the invention, for which we  the
end or ends of a whole group of sections           pray that a patent may
be granted to us,  would have to be raised to perform the neces-
and the method by which it is to be per-  sary repair work on the
connector.            50           formed, to be particularly described in
and   The present invention aims to provide      10  by the following
statement:-                improved apparatus for connecting the adja-
This invention relates to apparatus for re-  cent ends of two sections of a
pipeline, par- 



motely connecting and disconnecting two sec-  ticularly an underwater
pipeline.           tions of a pipeline.                          Thus, the
present invention provides appa-  55             The apparatus of this
invention can be  ratus for fluidly connecting axially aligned      15
used to connect together any two sections  ends of first and second
sections of an under-          of a pipeline. It is particularly useful in
con-  water pipeline, comprising a connector body          necting together
two sections of a pipeline,  lowerable through the water into a position
such as a flow line or a control line, at a point between the adjacent ends
of the two pipe- 60 



adjacent the wellhead of an oil or gas well  line sections and having at
least one passage-      20  that is located adjacent the bottom of a rela-
way therethrough for fluidly connecting the          tively deep body of
water. Usually, when  ends when they and the body are in engage-
completing such a well, one section of the ment, and remotely operable
means for bring-          flow line is connected to the Christmas tree  ing
the body, when it is so positioned, and  65          and curved so that it
forms a large loop  the ends of the pipeline sections into en-      25
having one end approximately in line with a 



vertical flow passageway in the wellhead and  gagement to fluidly connect
the pipeline sec-                                                 tions,
and for subsequently disengaging the          the other end substantially
horizontal.  The     body and the ends of the pipeline sections
latter end then is generally in axial alignment  to permit the body to be
removed from be-  70          with the adjacent end of the other section of
tween the pipeline sections to permit the body      30 the flow line, which
extends along the bottom to be removed from between the pipeline 



from the wellhead to production facilities loc-  sections and raised to the
surface of the water.          ated on a platform above the water or on an
adjacent shore.                               The present invention will be
described In the past, the adjacent ends of the two  further with reference
to the accompanying  75      35  sections have been connected remotely by
drawings, in which:          apparatus that was lowered into position on
FIGURE 1 is a view, in elevation, of an          the ends of the two
sections that it was to re-  underwater wellhead assembly with the appa- 



motely connect. With this arrangement, the  ratus of this invention
connecting together two          actuating portion of the apparatus
remained  sections of two underwater pipelines con-  80      40  with the
pipeline sections it connected. Also,  nected to the wellhead assembly,
if the seals in the connector required chang-    FIGURE 2 is an isometric
view of the          ing, or if for any reason it was necessary  portion of
the apparatus that is lowered from          [Price 5s. Od. (25p)]  
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the surface to connect the ends of the under-  and 4 but omitted in FIGURE
1. There are                  water pipeline sections;
used for operating valves and the like at the                    FIGURE 3
is a vertical, sectional, view   wellhead from the remote production
facility                  taken along line 3-3  of FIGURE 4 with  and may
be looped for axial displacement of              5  apparatus of this
invention in position pre-  their ends. A hub 18 provides a common end  70
5                  paratory to connecting the ends of the pipeline  for
flow line sections 14a and 15a and sec- 



sections;                                   tions 23a 24a, 25a and 26a of
the control                    FIGURE 4 is a sectional view taken along
lines. Hub 18 is provided with longitudinal                  line 4-4 of
FIGURE 3.                      openings 21, 27, 28 and three similar open-
10    FIGURES 5 and 5A are partial sectional  ings not shown but identical
in cross sectional  75           10          views taken along line 5-5 of
FIGURE 4  arrangement with the openings shown  in          showing this
portion of the apparatus in two  FIGURE 3. These six openings are
extensions                  positions;                                  of
the flow and control line sections which are 



FIGURE 6 is a sectional view taken along  threadedly connected to the hub.
Similarly,              15  line 6-6 of FIGURE 4;                       hub
20 has six openings (22, 29 and 30 being  80            15
FIGURE  7 is a side view, partially in  shown) providing extensions of flow
line sec-                  section and partially  in elevation, of the
tions 14b and 15b and control line sections                  apparatus of
this invention after the ends  23b, 24b, 25b and 26b which are threadedly
of the pipeline sections have been connected  connected to.the hub.
20  and the actuating portion removed;           Means are provided for
supporting the end of  85           20 



FIGURE 8 is a view on an enlarged scale  one section of the underwater
pipeline in axial                  of a portion o fthe apparatus that
carries the  alignment generally with the adjacent end
surface without having to raise the end of  of the other section, to which
it is to be con-                  seal  and which can be removed to the
nected, and movable axially relative thereto.             25  either
section of the pipelines it serves to  In the embodiment shown, hub 18 is
held  90               25                  connect; and
against lateral movement and in axial align-                    FIGURE  9
is a side view, partially in  ment generally with hub 20 by housing 32. 



section, of the apparatus after it has dis-  The housing is mounted on the
Christmas tree                  connected the ends of the pipeline sections
assembly by bracket 33, as shown in FIGURE             30  preparatory to
removal of the seal bearing  1. Connected to hub 18 is sleeve 34, Figs. 3
95            30                  portion to the surface.
and 7, which extends into and is slidably sup-                    The
underwater wellhead of FIGURE  1  ported by housing 32. The sleeve has end
includes a base 10 and a Christmas tree 11.  flange 35, opposite the hub,
which is en-                  The Christmas tree is mounted on casing
gaged by the end of coil spring 36. The 



35  head assembly 12, which is supported by cas-  spring is compressed
between flange 65 on  100            35 ing 13 extending into the ground
below the  the sleeve and inwardly extending flange 32a water. The
Christmas tree is connected to  on the housing to resiliently urge the
sleeve              the casing head assembly by remotely oper-  and the hub
to the left, as viewed in FIGURE                 able connector 16.
7, i.e., the spring tends to pull the sleeve             40   A plurality
of flexible guide lines 17a-  into the housing. If the spring is relatively
105           40                  17d  extend  from   the surface  of the
water  long, spring guides 36a and 36b may be 



and are attached to base 10 by posts 19a-  provided.                  19d.
These guide lines are used to lead    For a short distance back from  the
hub                  equipment to and from the wellhead in the  18, sleeve
34 is provided with a plurality of             45  well known manner. The
posts to which they  radially extending stabilizer fins 37. These  110
45                 are attached provide the  more  accurate  fins engage
flange 32a and hold the sleeve                 guidance required as the
equipment ap-  and also the hub in axial alignment with
proaches its destination.                   housing 32 for a short distance
as the hub 



Two flow-lines 14 and 15 are shown lead-  moves away from the housing.
After the fins             50  ing from the wellhead. One flow line is made
move out of the sleeve, some lateral movement 115        50
up of sections 14a and 14b, the other of sec-  of the hub is allowed to
permit it to adjust                 tions 15a and 15b. Each of sections 14a
for any slight misalignment between it and                 and 15a has one
end connected to the Christ-  the other parts of the apparatus. Flange 35,
mas tree. These sections then curve away  however, does continue to guide
the sleeve             55  from the Christmas tree until their other ends
to some extent after the fins are out of the 120       55 



are generally horizontal. Being curved in this  housing.
manner, the horizontal ends of the two sec-   Means are also provided for
supporting the                 tions can be moved axially a substantial
end of the other section of the underwater                 distance without
damage to the flow  lines. pipeline in axial alignment generally with
60  Each of sections 14b and 15b of the flow  the end of the first section
to which it is 125              60                 lines has one end
located adjacent the well-  to be connected. In the embodiment shown,
head and extends to remotely located pro-  hub 20 is held in such position
by plates 38. 



duction facilities.                        These plates are mounted on base
10 of the                 In addition to the two flow lines, there are
wellhead and extend upwardly therefrom. Two            65  four control
lines, as shown in FIGURES 3  such plates are provided, one being located
130     
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3                       directly behind and parallel to the plate  will
limit the movement of the yokes longi- 



shown in FIGURE 1. Each plate has a pair  tudinally relative to the hubs.
of slots 38a and 38b. Hub 20 has attached    Remotely controlled fluid
pressure respon-                      to it sleeve 39, which encloses the
flow lines  sive actuator means arc provided for mov-  70              5
and control lines where they are connected  ing the adjacent ends of two
pipeline sec-  70                      to the hub. The sleeve is provided
with two  tions into engagement with the body with the
pairs of longitudinally spacer, laterally ex-  passageways through their
ends in approxi-                      tending pins 40a and 40b which are
arranged  mate axial alignment with each other and 



to engage the slots in both plates 38. The  those through the body. In the
embodiment  75              10  interengagement of the pins in the slots
then  shown, fluid powered cylinders 50 and 51  75
holds hub 20 in axial alignment with hub  are located on opposite sides of
the con-                      18. Only two of the pins 40a and 40b  nector
body and extent between yokes 46                      arc shown in FIGURE
1.                      and 47. These cylinders are of identical con-
As shown in FIGURE 1, slots 38a have  struction so only one will be
described. A  80              15  an undercut portion to receive pins 40a
and  cross sectional view of cylinder 51 is shown  80 



hold the sleeve 39 against directly upward  in FIGURE 6. It includes two
opposing pis-                      movement. This will require that the
sleeve  tons 52a and 52b which in turn are connected
be inclined with the hub end down when  to piston rods 53a and 53b. The
ends of the                      pins 40a are first moved into slots 38a.
cylinder are closed in the conventional manner 85              20    To
connect together the adjacent ends  by packing glands 54a and 54b. To
supply  85                      of the sections of these underwater
pipelines,  operating pressure fluid to the power cylin-
connector body 42 is provided, having a  der, yoke 47 is provided with
drilled holes 



longitudinal opening for each line. Thus, as  55a and 55b. The holes are
connected to                      shown in FIGURE 4, the connector body has
hydraulic lines 56 that extend to the surface 90              25  two large
openings 42a and 42b to provide  of the water to permit remote control of
the  90                      flow passageway to connect the flow line sec-
power cylinders. The holes also are connected                      tions,
and smaller openings 42c to 42f for  to holes 57a and 57b drilled
longitudinally                      connecting the control line sections.
in rod 53b. Hole 57a in the rod supplies                        Means are
provided for positioning the  pressure fluid to the rod side of piston 52b.



95              30  connector body between the adjacent ends of  This same
pressure fluid is supplied to the  95                      the pipeline
sections it is to connect with its  rod side of piston 52a by passageway 58
in                      openings in approximate axial alignment with  the
cylinder wall. Hole 57b supplies pressure                      those
through the hubs. In the embodiment  fluid to the space between the two
pistons.                      shown, connector body 42 extends through and
Suitable seals are provided as required. A 100             35  is attached
to support ring 43. Extending later-  similar hydraulic system  is provided
for 100                      ally of the support ring are arms 43a and
cylinder 51. 



43b. The outer edges of the arms are pro-    With yokes 46 and 47 in
engagement with                      vided with key slots 44a and 44b, res-
the annular grooves in hubs 18 and 20, as                      pectively.
Ring 43 and connector body 42,  shown in FIGURE 3, by supplying pressure
105             40  in turn, are then supported by horizontal keys  fluid
to the rod side of the pistons in the 105                      45a and 45b.
These keys are rigidly attached  power cylinders, the yokes will be urged
to yokes 46 and 47 which are located on  to move toward each other and, in
turn, move                      opposite sides of the connector body. These
hubs 18 and 20 toward each other. In this 



yokes are part of the remotely operable actu-  embodiment, however, hub 20
is held against 110             45  ating portion of the apparatus, which
will be  longitudinal movement. Therefore, yoke 46  110
described below. The keys are identically  will move hub 18 toward the
right, as viewed                      shaped. Key 45a is rigidly attached
to and  in FIGURE  3,  until such movement is                      extends
horizontally from yoke 46 to engage  stopped by engagement of connector
body                      key slot 44a. Key 45b is rigidly attached  42
with both hubs, as shown in FIGURE 7. 115             50  to yoke 47 and
extends parallel to key 45a  This movement is permitted by the compres- 115



to engage key slot 44b.                     sion of coil spring 36 and the
bending of the                        The keys then support the connector
body  looped lines connected to hub 18.                      relative to
yokes 46 and 47. The yokes have   Hubs 18 and 20 have cavities 18a and 20a,
downwardly opening slots 46a   and 47a  respectively, to receive the
connector body. 120             55  (FIGURE 2). These slots have a width at
their  The cavities have outer tapered surfaces 102a  120
upper end that is less than the outside dia-  and 102b to guide the hubs
and connector                      meter of the hubs except where the hubs
are  body toward axial alignment, when they first 



reduced to form annular grooves 48 and 49.  move into engagement, if there
is some initial      With the grooved portions of the hubs in en-
misalignment. The cavities also have inner 125             60   gagement
with the slots in the yokes, as shown  tapered surfaces 103a and 103b. The
ends 125                      in FIGURE 3, the keys will position the con-
of the connector body are countersunk to                      nector body
between the hubs with its open-  provide tapered surfaces 104a and 104b.
These                      ings in axial alignment generally with the
latter surfaces engage inner surfaces 103a                      openings in
the hubs. Further, the interen-  and 103b on the hubs and make the final 



130             65   gaging surfaces of the yokes and the grooves
alignment of the hubs and the connector body. 130       



1,201,471                                         4                 Keys
105a and 105b are mounted in cavities  61b and 61c to engage tapped holes
in the                18a and 20a, respectively, to engage the  bracket's
arms. Nut 65 is provided with out-                connector body slots 106a
and 106b, rcs-  wardly extending flange 65a. Cap ring 96 



pectively, and orient the connector body rela-  encircles the nut and is
bolted to the bracket            5  tive to the hubs so the openings
through the  to rotatably connect the nut to the bracket.  70            5
body will be substantially in axial alignment  Rod 64 is rotatably
connected directly to                with the passageways through the hubs.
Also  clamp member 60 in the same manner through                helping to
align these members is the engage-  integral flange 64a and cap ring 64b.
ment of the ends of the hubs with mounting    To support the clamp in the
open posi-            10  ring 43. Thus, the power cylinders and yokes
tion, upwardly extending L-shaped support 75               10 



will bring the hubs and connector body into  members 67a and 67b extend
upwardly from                engagement as shown in FIGURE 7, and  arms 43a
and 43b of the support ring and                the flow line sections and
control line sections  engage the bottom of the bifurcation in the
will be connected through the openings in  arms of the U-shaped bracket 66.
These mem-                   15            15  the connector body.
bers then support bracket 66, which in turn  80                  As shown
in FIGPRES 5 and 5A, as the  supports clamp member 61, and nut 65. The
yokes move relatively together to bring the  nut, in turn, supports
threaded rod 64, which 



connector body into engagement with the two  supports clamp member 60.
Thus, the clamp                hubs, keys 45a and 45b will move out of  is
supported along with the connector body           20  supporting engagement
with the arms of sup-  by keys 45a and 45b, while the apparatus is  85
port ring 43. This action with respect to key  being lowered from the
surface of the water                45a is shown in these figures, but it
is the  into position to connect the pipe line sections.
same for both keys. Key 45a has a wide sec-  After the hubs have moved into
engagement                tion "W" at its outer end, which extends  with
the support ring, they will support the 



25  laterally far enough to engage the key slot  clamp in both the open and
closed positions. 90             25                44a. Thus, when the
yokes are extended, as    Means are provided to operate the clamp.
shown in FIGURE 5, the key will support  In the embodiment shown, such
means are                ring 43 through arm 43a. Cylinder 50 is pro-
included as part of the running tool for                vided with a
U-shaped guide 59 to help sup-  lowering the connector body and the actuat-
30           30  port the key. As the yokes move together to  ing portion
of the apparatus from the surface  95                the position shown in
FIGURE 5A, the wide  to the wellhead. The running tool includes 



section moves out of engagement with the key  plates 70 and 71 which are
attached at                slot. The length of section "W" is such that
their lower ends to pressure cylinders 50 and                this will not
occur until the connector body is  51, as shown in Fig. 6. At their upper
ends,           35  captured within the cavities in the ends of the  the
plates are connected to annular collar 72. 100                hubs.
Annular collar 72 is provided with an inter-                  When portion
" W " has moved out of en-  nal groove 74 to receive outwardly extending
gagement with the key slot, the  hydraulic  flange 75 on running sub 76.
Annular cap 



cylinders and the yokes are free to be removed  73 is attached to collar 72
by machine screws           40  from the water, if some other means are
pro-  77' and holds the flange in the groove. Thus, 105         40
vided to hold the hubs in engagement with  the cap transmits the load
imposed thereon                the connector body. In the embodiment shown,
by the apparatus suspended from collar 72                a screw clamp is
provided for this purpose.  to the running sub, while, allowing relative
The clamp includes opposed C-shaped clamp  rotation between the running sub
and collar            45  members 60 and 61 positioned on opposite  72.
Drill pipe 77 is connected to the running  110 



sides of support ring 43 and outwardly ex-  sub and supports the running
tool and the                tending flanges 62 and 63 on the ends of
portion of the apparatus supported there-         the hubs. The clamp
members are provided  by.                with internal grooves 60a and 61a
(FIGURE    To guide yokes 46 and 47 into position to                  50
50  7) into which the support ring and flanges  engage the grooves in the
hubs, guide funnels 115                extend.
110 and 111 (FIGURE 4) are attached to yoke                  To move the
clamp members into position  47 on opposite sides thereof. These funnels 



to hold the hubs in engagement with the con-  move along guide lines 17c
and 17d as the                nector body, threaded rod 64 (FIGURES 3
running tool moves from the surface of the           55  and 4) is
rotatably connected to clamp mem-  water to the wellhead. The final
alignment is 120                ber 60 and nut 65 is rotatably connected to
provided when the sleeves slide over posts                clamp member 61.
Clamp member 61 is  19c and 19d, which move the yokes into posi-
connected to nut 65 through U-shaped support  tion to engage the grooves in
the hubs.                bracket 66. The bracket has bifurcated arms   To
close the clamp, running sub 76 is ar- 



60  66a and 66b that extend downwardly on each  ranged to extend down over
threaded rod  125                side of arms 43a and 43b of the support
ring  64. Spring loaded key 78 is mounted on the                (FIGURES 2
and 4). The lower ends of the  sub to engage elongated key slot 79 in the
bifurcated arms are attached to clamp mem-  rod. Rotation of drill pipe 77
then will impart                ber 61 by machine screws  which extend
rotation to rod 64 of the spring clamp assem-           65  through holes
in outwardly extending flanges  bly. Nut 65 is held against rotation by
spring 130  



5                                             1,201,471
5  



loaded key 80 mounted on bracket 81, which  and hub 20, respectively. This
prevents any                        is attached to plate 71 of the running
assem-  fluid which may escape from  this flow line
bly. Key 80 engages elongated vertical key  from  migrating  into  another
line or vice                        slot 65b in the side of the nut.
Rotation of  versa. Ring gasket 93 is held in place in                   5
the rod relative to the nut moves the rod groove 94a when out of engagement
with 70                       downwardly relative to the nut until clamp
groove 94b, by flange 84b integrally attached                       member
7 engages the top of the hubs, after  to seal nipple 84. A similar ring
gasket seal 



which continued rotation  will move lower  is used with the other flow
line.                       clamp member 61 up into engagement with
To seal the interface between the connector    10  the lower portion of the
underside of the  body and the hub, O-ring 95 is located in  75
hub. As soon as the clamp is closed on  tapered surface 104b on the
connected body                       the hubs, the yokes, the hydraulic
cylinders,  to engage tapered surface 102b on hub 20
the plates, the runing sub, etc., can be re-  and form a seal therebetween.
An O-ring (not                       removed from the water, leaving the
pipeline  shown) is similarly located on tapered surface 



15  connection as it appears in FIGURES  1  104a of the body. These O-rings
provide an  80                      and 7.
additional safety seal, should one or more                         Means
arc provided for forming a seal  of the internal seals begin to leak, to
keep                      between the connector body and the adjacent  the
leaking fluid from escaping into the sur-                      ends of two
pipeline sections when the ends are  rounding water.                 20  in
engagement with the body. In this embodi-    If a seal should leak or if
for any reason  85                      ment, the connector body is
employed to con-  it is desirable to disconnect the lines and 



nect together two  sections  of six  lines.  raise the connector body to
the surface, a run-                      FIGURE 8 is a sectional view on an
enlarged  ning tool assembly such as shown in FIGURE
scale of the sealing means employed in this  9 is lowered from  the surface
for this pur- 0               25  embodiment. Each passageway through con-
pose. This running tool assembly is identical  90
nector body 42 is equipped at each end  to that used to run the connector
body and                     with a seal nipple having an opening there-
actuating portion of the apparatus described                     through
equal in diameter to the opening  above except that, instead of including
means 



through the line it is associated with. FIGURE   for closing the clamp, it
includes means to                 30  8 shows the seal nipples associated
with one  release the clamp so that the hubs can be  95
end of the openings.                         moved apart and out of
engagement with                       Seal nipple 84 is threadedly
connected to  the connector body. As shown in FIGURE 9,
connector body 42 and has an opening 84a  running sub 98, which is longer
than sub                     in axial alignment with opening 42b in the
76, is used. It is provided with spring loaded                35  connector
body. The seal nipple has a first  key 99 to engage external vertical slot
65b  100 



seal ring 85 that prevents fluid from   escap-  in nut 65. Rotation of the
drill pipe now                    ing past threads 86 and along the outside
rotates the nut. Holding the rod against rota-                    of the
seal nipple. The outer end of the seal  tion, so that the relative rotation
can occur,                    nipple has tapered surface 87 in which O  is
stop 100. It is attached to plate 70 in                40  ring 88 is
located. The outer end of opening  position to engage member 101 extending
105                    22   in   hub   20   is  counter   sunk
transversely, of the rod. In this way, rotation                    to
provide  tapered   surface  89.   This  of the drill pipe in the same
direction as it 



surface   is   designed   to   engage   tapered   was rotated  to close the
clamp will cause                    surface 87 and compress O-ring 88
between  clamp members 60 and 61 to move apart out               45  the
seal nipple and  the hub  sufficiently  to  of engagement with the hubs.
110                    provide a seal therebetween. Seal nipples 90
After the clamp  has ben  opened, pressure                    and  91  are
constructed  in  the  same way  can be applied  to  the power cylinders and
and function in the same way as seal nipple  the yokes will move apart,
moving  hub  18                    84 just described. Also, the ends of
openings  axially away  from   the  connector body. The 



50  29 and 30 through  hub 20  are provided with  yokes were lowered from
the surface, of course, 115                   tapered  surfaces to
similarly engages these seal  spaced  the proper distance to engage the
annu-                   nipples.                                     lar
grooves  in the  hubs. As the  yokes move                      Since it
would  be  difficult and  time  con-  apart, the  power  cylinders  will
also  move                   suming to machine these seal nipples, the
con-  laterally in the  direction of movement of hub               55
nector  body, and  the  hub  so  that  all the  18. This will cause plates
70  and  71, running  120                   mating  tapered surfaces engage
with the  same  sub  98, and  the  clamp  also  to move  later- 



force, the tapered  ends of the seal nipples are  ally.  The  clamp   will
carry  the  connector                   designed to  yield  sufficiently
to accommo-  body  support ring  with it as it moves which    date ordinary
machining  tolerances.        will move  the  connector  body  axially
away             60    To  further  isolate the  flow  line  made up  from
hub 20.                             125                   of sections  14a
and  14b  from  the  remainder    As  this occurs, keys 45a  and  45b  will
re-                   of the  lines being  connected  in this embodi-
engage  the  key  slots in the  arms  43a  and  43b                   ment,
metal  ring, gasket  93  is arranged  to  of the connector body  support
ring  so that the 



encircle seal  nipple  84  and  engage  ring   connector  body  and  the
clamp   are  again                   grooves 94a  and  94b  in the
connector  body  supported  by  the  keys. The  drill pipe  can  130      
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be raised to the surface, bringing with it    5. Apparatus according to
Claim  4, in-              the connector body so that it can be inspected
cluding a pair of hubs each connectible to              and any necessary
repairs made thereto.      one of said ends of the pipeline sections and 



The apparatus of this invention has been  having a groove therein to
receive a yoke.    65          5   shown in the drawings and described for
sim-    6. Apparatus according to  any  one of              ply connccting
two sections of a pipeline. This  Claims 3-5, wherein said remotely
operable              same apparatus could be used to install a  means is
adapted to be raised to the surface              valve or some other piece
of equipment in a of the water separately of said body and said
pipeline at a remote point.                  holding means while said
holding means hold  70 10    The apparatus described  above has the  the
body and the ends of the pipeline sec- 



particular advantage that the connector body  tions in engagement.
can be not only lowered front the water sur-    7. Apparatus according to
Claim 6, includ-              face after the pipeline sections are in
place,  ing a tool for lowering said remotely operable.  but also can be
raised again to the surface  means and  said holding means with  said  75
15  without having to raise any of the sections  connector body and for
raising said remotely of pipeline which it connects. The repair or
operable means separately of said body and              replacement of the
connector body is thus  said holding means while said holding means 



facilitated.                                 hold the body and the ends of
the pipeline
sections in engagement.                      80                      WHAT
WE CLAIM  IS :-                 8. Apparatus acording to Claim 7, includ-
20    1. Apparatus for fluidly connecting axially  ing means on the tool
for supporting and oper-               aligned ends of first and second
sections of an ating said holding means so as to low it and
underwater pipe line, comprising a connector  then operate it, said means
being releasable               body lowerable through  the water into a
from  said holding means when so operated,  85 



position between  the adjacent end of the  to permit said tool to be
raised.          25 two pipeline sections and having at least one
passageway therethrough  for fluidly  connect- 9. Apparatus according to
any preceding               ing the ends when they and the body are in
Claim, including supporting means  for sup-               engagement, and
remotely operable means for  porting  the ends of the first and second
pipe-               bringing the body, when it is so positioned, and line
sections in axial alignment with one an-  90          30  the ends of the
pipeline sections into engage-  other. 



ment to fluidly connect the pipeline sections,    10. Apparatus according
to Claim 9, where-              and for subsequently disengaging the body
in said supporting means is adapted to hold              and the ends of
the pipeline sections to per-  the end of one of said pipeline sections
against              mit the body to be removed from between the  axial
movement.                               95  35 pipe line sections and
raised to the surface of    11. Apparatus according to any preceding
the water.                                   Claim, including a Christmas
tree having said                 2. Apparatus according to Claim 1, wherein
first pipeline section extending therefrom and 



the connector body has replaceable seals sur-  flexible for moving its end
toward and away                   rounding the ends of the or each
passageway  from  the end of the second pipeline section. 100          40
for engaging the ends of the pipeline sec-    12. Apparatus according to
Claim  11, in-               tions.
cluding means supporting the end of said                 3. Apparatus
according  to  Claim  1 or  first pipeline section for such movement, and a
Claim 2, wherein said remotely operable means  spring acting between said
supporting means               includes fluid  pressure responsive actuator
and movable end to urge said movable end  105 



45  means, and said apparatus also includes hold-  away from the end of
said second section. ing means lowerable with the connector body   13. A
method for fluidly connecting axi-               and remotely operable for
holding the body  ally aligned ends of first and second sections
and the ends of the pipeline sections in en-  of an underwater pipeline
using apparatus               gagement when fluid pressure in said actuator
according to any preceding claims, compris-  110          50  means is
released.                            ing the steps of lowering said
connector body                4. Apparatus according to Claim 3, where-
through the water into a position between 



in said remotely operable means includes also  the adjacent ends of the two
pipeline sections,                a pair of spaced yokes each of which is
adap-  and thereafter remotely  operating said re-                ted to
engage one of said ends of the pipeline  motely operable means to bring
said body and          55  sections and thereby position the connector  the
ends of the pipeline into engagement to              body between said
ends, said actuator means  fluidly connect the pipeline sections.
being adapted upon operation to move the        14. Apparatus for fluidly
connecting axially              yokes relatively towards or away from  one
aligned first and second pipe line sections, sub- 



another to bring the connector body and the  stantially as hereinbefore
described with refer- 120          60  ends of the pipeline sections into
or out of  ence to the accompanying drawings.               engagement.
15. A method for fluidly connecting axially     
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6             7      then be raised to the surface, bringing with it   5.
Apparatus according to Claim  4, in-     the connector body so that it can
be inspected  cluding a pair of hubs each connectible to     and any
necessary repairs made thereto.   one of said ends of the pipeline sections
and       The apparatus of this invention has been  having a groove therein
to receive a yoke.   65 5  shown in the drawings and described for sim-
6. Apparatus according to any one of 



ply connecting two sections of a pipeline. This  Claims 3-5, wherein said
remotely operable     same apparatus could be used to install a  means is
adapted to be raised to the surface     valve or some other piece of
equipment in a  of the water separately of said body and said     pipeline
at a remote point.                  holding means while said holding means
hold  70 10    The apparatus described above has the  the body and the ends
of the pipeline sec-     particular advantage that the connector body
tions in engagement.     can be not only lowered from the water sur-    7.
Apparatus according to Claim 6, includ- 



face after the pipeline sections are in place,  ing a tool for lowering
said remotely operable.     but also can be raised again to the surface
means and said holding means with said  75 15  without having to raise any
of the sections  connector body and for raising said remotely      of
pipeline which it connects. The repair or  operable means separately of
said body and      replacement of the connector body is thus  said holding
means while said holding means      facilitated.
hold the body and the ends of the pipeline
sections in engagement.                      80 



WHAT WE CLAIM  IS:-                   8. Apparatus acording to Claim 7,
includ- 20    1. Apparatus for fluidly connecting axially  ing means on the
tool for supporting and oper-      aligned ends of first and second
sections of an  ating said holding means so as to low it and
underwater pipe line, comprising a connector  then operate it, said means
being releasable      body lowerable through the water into a  from said
holding means when so operated, 85      position between the adjacent end
of the  to permit said tool to be raised. 25  two pipeline sections and
having at least one 



passageway therethrough for fluidly connect-    9. Apparatus according to
any preceding      ing the ends when they and the body are in  Claim,
including supporting means for sup-      engagement, and remotely operable
means for  porting the ends of the first and second pipe-      bringing the
body, when it is so positioned, and  line sections in axial alignment with
one an- 90 30  the ends of the pipeline sections into engage-  other.
ment to fluidly connect the pipeline sections,    10. Apparatus according
to Claim 9, where-      and for subsequently disengaging the body  in said
supporting means is adapted to hold 



and the ends of the pipeline sections to per-  the end of one of said
pipeline sections against      mit the body to be removed from between the
axial movement.                               95 35  pipe line sections and
raised to the surface of    11. Apparatus according to any preceding
the water.                                   Claim, including a Christmas
tree having said        2. Apparatus according to Claim 1, wherein  first
pipeline section extending therefrom and      the connector body has
replaceable seals sur-  flexible for moving its end toward and away
rounding the ends of the or each passageway  from the end of the second
pipeline section. 100 



40  for engaging the ends of the pipeline sec-    12. Apparatus according
to Claim  11, in-      tions.                                       cluding
means supporting the end of said        3. Apparatus according to Claim  1
or  first pipeline section for such movement, and a      Claim 2, wherein
said remotely operable means  spring acting between said supporting means
includes fluid pressure responsive actuator  and movable end to urge said
movable end  105 45  means, and said apparatus also includes hold-  away
from the end of said second section.      ing means lowerable with the
connector body    13. A method for fluidly connecting axi- 



and remotely operable for holding the body  ally aligned ends of first and
second sections      and the ends of the pipeline sections in en-  of an
underwater pipeline using apparatus      gagement when fluid pressure in
said actuator  according to any preceding claim, compris- 110 50  means is
released.                            ing the steps of lowering said
connector body        4. Apparatus according to Claim 3, where-  through
the water into a position between      in said remotely operable means
includes also  the adjacent ends of the two pipeline sections,      a pair
of spaced yokes each of which is adap-  and thereafter remotely operating
said re- 



ted to engage one of said ends of the pipeline  motely operable means to
bring said body and 55  sections and thereby position the connector  the
ends of the pipeline into engagement to      body between said ends, said
actuator means  fluidly connect the pipeline sections.      being adapted
upon operation to move the    14. Apparatus for fluidly connecting axially
yokes relatively towards or away from one  aligned first and second pipe
line sections, sub-      another to bring the connector body and the
stantially as hereinbefore described with refer- 120 60  ends of the
pipeline sections into or out of  ence to the accompanying drawings. 



engagement.                                     15. A method for fluidly
connecting axially       
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7       aligned ends of first and second sections of   TREGEAR, THIEMANN &
BLEACH,                   an underwater pipeline, according to Claim
Chartered Patent Agents,                   13  and substantially  as
hereinbefore  des-  Melbourne House, Aldwych, London, W.C.2. 5
cribed.                                               Agents for the
Applicants. 
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