APPARATUS ‘FOR CONNECTI NG A DI VERTER ASSEMBLY TO A BLOWOUT PREVENTER STA

This*invention relates generally to the drilling of subsea \ | ls frofo—

pl at forns above the subsea well head. Mdre particularly, it relates to

I nproved apparatus for connecting the bore through a diverter assenbly with

the 5 bore through a bl owout preventer stack at the upper end of tq§w§H9§

wel | head. . The purpose of so-called, diverter systens is to provide

pressure control over the Well durlng t he prelininarﬁ§§ s of drcﬁ %?
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thi s purpose, th®hidsheetHs a ho ng supporte
its bore beneath t he rotar I“Ill “l“' pl at f orm and havi ng one or nore

APPARATUB FOR CONNECTING A DIVERTER
ASSEMBLY TO A BLOWOUT PREVENTER STACK

This invention relates generally to the drilling of
subsea wells from platforms above the subsea wellhead.
More particularly, it relates to improved apparatus for
connecting the bore through a diverter assembly with the
bore through a blowout preventer stack at the upper end of
the subsea wellhead.

The purpose of so-called diverter systems 1is to
provide low pressure control over the well during the

preliminary stages of drilling, and, for this purpose, the

system includes a housing supported with its bore beneath
the rotary table on the platform and having one or more
side outlets from the bore for connection with drilling mud
return lines on the platform.. A diverter assembly
comprising a tubular body adapted to be lowered into a
supported position in the bore of the housing has a port
aligned with each side outlet from the bore, and a spool

“having packing at its lower end is suspended from the body

for lowering over the upper end of a conductor extending
upwardly from the preventer stack as the body is landed in

the bore of the housing. More particularly, the tubular

body carries means which seals between it and the housing
bore to confine flow within the body into the side outlets
with flow normally returning to the rig mud system from
which it may be recirculated into the drill string.'
Packers are adapted to be lowered into and landed in the
diverter body to seal about a drill string extending
downwardly from the rotary table and through the tubular
body leading to the conductor, whereby the drilling fluid
returns about the string can be "diverted" into overboard
lines connected to the outlets in the housing with
reservoirs on the platform. '
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side outlets fromthe bore for connection with drilling nmud return 1lines
on the platform A diverter assenbly conprising a tubular body, -

adapted to be lowered into a 15_____QQQL£EQ_$$§%L;$Q in the boretof sthe
housi ng has a port aligned with each side ou m t he bore, "and a spool
havi ng packing at its | ower end i $h nRe gadt he body for | owesaisgnT
over the upper end of a conductor dIy fromthe preventer
stack as the body is landed in 20 he housi ng.  Mor eprra,033
particularly, the tubular. body carrles neans I'ch seals between it and the
housi ng bore to confine flow within the body into the side outlets with
flow nornally returning to the rig mud systemfromwhich it nay be
recirculated into thendprlibrséysibeéms of this type, a packer extending from

the diverter body closes around a mandrel and allows for

some height adjustment depending on the height of the

stack. More particularly, the length of the spool is such

5 that it is able to accommodate some misalignment of the

bores of the divérter assembly and stack, as may occur, for

example, due to movement of the stack relative to the

platform. However, -larger and thus taller stacks,

necessitating correspondingly shorter spools, make it

10 difficult if not impossible to maintain this essentially

fixed connection between the diverter assembly and stack.

Also, when the stack is at a substantial depth below water

level, the. stack experiences even greater movement with

respect to the platform. Furthermore, even if the

15 connection is able to flex the required amount under these

conditions, there is no way to disconnect and reconnect the

lower end of the diverter assembly, as may be required

under adverse weather conditions.

There is therefore a need for and the primary object

20 of this invention is to provide apparatus for so connecting

the diverter assembly and blowout preventer stack which is

of such construction as to accommodate such movement of the

.stack regardless of its depth, and, more particularly, to

provide apparatus of this type which is easily connected to

25 or disconnected from the stack irrespective of the extent

of misalignﬁent of the bores of the diverter assembly and
stack. ' «

These and other objects are accomplished, in

accordance with the illustrated embodiment of the

30 invention, by apparatus of the type described which

includes an upper tubular member adapted to be connected to

' the diverter assembly to form a lower continuation of the

lower end of its bore, a lower tubular member adapted to be



25 Packers are adapted to be lowered into and | anded in the dlverter body
to séal about a drill string extending downwardly fromthe rétary table and”

t hrough the tubul atr body | eading to the conductor, whereby the: drllllng I,

fluid returns about the string can_BE*Wa“‘Ertedi~+nLQ_overboard 30 l i nes
connected to the outlets in dhis {28 Been Wb di.1 eservoirs on th F%ENT

pl atform In prior systens of th| extendlng from
di verter body closes around a mandr el r some hei ght adgpysioaent
dependi ng on the height of the !

connected to the blowout preventer stack to form an upper

continuation of the upper end of its bore, and a tubular

body extending between the upper and lower tubular members

to connect their bores. More particularly, the upper end

5 of the tubular body has a first spherical surface

thereabout and the lower end of the upper tubular member

has a first packing for sealing engagement with the first

spherical surface, and the upper end of the lower tubular

_ member has a second spherical surface thereabout and the

10 lower end of the tubular body has a second packing for

sealing engagement with the second spherical surface.

Thus, the first spherical surface may rotate within the

first packing and the second packing may rotate about the

second spherical surface to permit the tubular body to be

15 swung into tilted positions with respect to the axes of the

bores, and the tubular body is suspended from the upper

tubular member so that the second packing on the lower end

of the tubular body may be lowered onto or raised from the

lower tubular member regardless of the misalignment of the

20 bores. Preferably, the packings are inflatable into tight
sealing engagement with the spherical surfaces.

' In the preferred embodiment of the invention, the
tubular.body includes an upper tubular section suspended
from the upper tubular member and having the first

25 spherical surface rotatable about the first packing, a
lower tubular section longitudinally slidable with respect
to the lower section and having the second packing carried
about its lower end for rotation about the second spherical
surface, and packing means carried about the outer of the

30 tubular sections to form a sliding seal about the inner
tubular section and also preferably inflatable into tight
sealing engagement therewith.



stack. More particularly, the length of the spool is such 5[ that s
abl e:t o ‘acconmopdat e some misal i gnment of the bores of the diij erteL¢-§$",
and stack, as may occur, for exanple, due to novenent of the-s%aek—LeLéf'
to the_pla;fornl Fbmever, | arger and thus taller stacks,

necessi tating correspondi ngly shorter spools, make it 10 dlfflCMﬂiTéﬁﬂKn
I npossible to maintain this essentially fixed connection between the
diverter assenbly and stack. Also, when the stack is at a substantjma, 8¢pth
bel ow water | evel, the stack experiences even greater novenent with respect
to the platform Furthernore, even if the 15 connection is able
to flex the required anount under these conditions, there is no way to

di sconnect and recongggb thBarticularly, extendable and retractible
actuators spaced about the tubular body are connected to

the upper and lower tubular sections, and a means is

provided for selectively extending and retracting the
5 actuators so as to control the direction and degree of tilt

of the tubular body. Thus, the actuators may be extended

and retracted as a group to install or remove the second

packing, and selectively extended and retracted so as to

swing the tubular body into tilted positions necessary to
10 accommodate the mlsallgnment.

As illustrated, the tubular body is suspended from the
upper tubular member by a ring removably mounted on the
lower end of the upper tubular member and having an inner
diameter beneath and less than the diameter of the first

15 spherical surface of the tubular body.

In the drawings, wherein like reference characters are
used throughout to designate like parts, FIGS. 1A and 1B
are - vertical sectional views of connecting apparatus
constructed in accordance with the present invention and

20 showing, in FIG. 1A, its upper end connected to a diverter
assembly, and, in FIG. 1B, its lower end connected to a
blowout-preventer stack.

With reference now to the details of the above
described drawings, the diverter system shown in FIG. 1A,

25 and.indicated in its entirety by reference character 10,
includes a housinq'll having a bore 12 therethrough and
adapted to be supported in a manner well-known in the art
beneath the rotary table of the platform on which the
drilling rig is mounted. The housing has side outlet 13

30 connecting with the bore and adapted to have a flow line
(not shown) for returning drilling mud to a resevoir on the

latform, as well as a side outlet 13A connecting with the
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| ower end of the diverter assenbly, as may be required under'adverse
weat her conditions. There is therefore a need for and the ﬂl’l nary’ vbfeéct 20 |
of this invention is to provide apparatus for so connecting thé divertey====i
assenbly and bl owout preventer Si—wfrg;;gc“ construction as to
accommodat e such novenent of the_stack regar f its depth, and, nore
particularly, to provide apparat mseeh chich is easily con®idRT

to 25 or di sconnected fromthe ive of the extent of
m sal i gnment of the bores of the |y and stack. ThesePRIangR3

other objects are acconpli shed in accor ce with the illustrated
enbodi nent of the :

bore and adapted to have an overboard line (not- shown)
connected thereto for "diverting" when required.

As also previously déscribed, the diverter system 10
also includes a tubular body 14 having a bore 15

5 therethrough and a shoulder 16 thereabout for supporting it
on a seat 17 within the bore 12 of the housing. More
particularly, the tubular body has openings 18 therethrough
for connecting the bore 15 with the side outlets 13 and
13A, and carries seals 19 and 20 thereabout above and below

10 the openings of 18 for confining flow through the outlets
18 and 18A to the side outlets 13 and 13A.

As is common in the art, the system also includes a
packer assembly 21 removably disposable within an inwardly
inflatable packer 22 carried within the upper end of. the

15 bore 15 of the tubular body. The inner diameter of the
assembly 21 is adapted to receive drill pipe or casing
extending through the diverter assembly and into the well
bore there-below, and is adapted to be forced inwardly to
seal about the drill pipe by inflation of the packing 22

20 through £luid supply through ports 23. As shown, the
tubular body is latched within the bore of the housing 11,
and the packing assembly 21 is latched within the bore of
the tubular body opposite the packing assembly 22.

As also previously described, the apparatus of the

25 present invention is so constructed as to connect to the
lower end of the bore 15 through the tubular body of the
diverter assembly with the upper end of a bore 24°in the
blowout preventer stack 24A despite misalignment of the
bores. Thus, the apparatus includes an upper tubular

30 member 25 having a bore 26 therethrough adapted to be
connected, as by means of latches 27, to the lower end of
the bore 15 of the tubular body to form a continuation
thereof, as well as a lower tubular member 28 having a bore



30 i nvention, by apparatus of the type described W?ugq ERCEUOES -an.
upper tubul ar nenber adapted to be connected to the diverte assenbly‘gg
forma |ower continuation of the lower end of its bore, a I: -
menber adapted to be PATENT 3 DRI A, 033
connected to the bl owout preventer stack to form an upper continuation of
t he upper end of its bore, and a tubul ar body extendi ng between t heP

and | ower tubul ar nmenbers to connect their bores. Mre particularlx the
upper end 2,033

29 therethrough axially aligned with the bore 24 of the

stack. More particularly, both the upper and lower tubular

members are sealed, respectively, with respect to the lower

end of the tubular body of the diverter system and the
5 upper end of the blowout preventer stack.

The apparatus for connecting the bores also includes
an intermediate tubular body 31 extending between the upper
and lower tubular members 25 and 28. More particularly,
the upper end of the ;ubular body 31 has a first spherical

10 surface 32 thereabout for fitting within a first packing 33
within the lower end of the first tubular member 35 so as
to permit the upper end of the tubular body 31 to swing
about the horizontal axis of the spherical surface 32. The
upper end of the tubular body 31 is supported from the

15 lower end of the tubular member 25 by means of a ring 34 on
the lower end of the tubular member 25 beneath the packing
33 and having an inner diameter less than the diameter of
the spherical surface 32. The ring is removably connected
to an enlarged diameter lower end of the tubular body 25 to

20 form a recess above it in which the packing assembly 33 is
mounted.

As shown, the paéking 33 is preferably inwardly
inflatable into tight sealing engagement with the spherical
surface 32. For this purpose, it includes an annular

25 sleeve 35 of elastomeric material carried by upper and
lower rings disposed within the recess so that the sleeve
may be inwardly inflated by fluid pressure supplied ‘to the
recess through ports 37 to which flexible hoses or other
conduits (not shown) may be connected.

30 The upper end of the lower tubular -member 28 has a
second spherical surface 38 thereabout and disposed within
a second packing 39 carried within the lower end of the
tubular body 31 for sealing engagement therewith. Thus,
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5 of the tubular body has a first spherical surface thereabout an@ th@
| oner end of the upper tubular menber has a first packing for. sealing. ...
engagenment with the first spherical surface, and the upper end of the Iomer
t ubul ar nenber has a second spherical surface thereabout and the 10 | ower
end of the tubular body has a second packing for sealing engagement wth
the second spherical surface. Thus, the first spherical surface mayPAGENTe
within the first packing and the second packing nay rotate about the second
spherical surface to permt the tubular body to be 15 swung i nt o 3{PteP
positions with respect to the axes of the bores, and the tubular body is
suspended from the upper tubular nenber so that the second packing on the

| ower end

oo 4

the lower end of the tubular body is free to swing about
the axis of the spherical surface, in much the same manner
as its upper end is swingable about the spherical surface
32 on its upper end. Similarly to the packing 33, the
5 packing 39 preferably comprises an annular sleeve 40 of
elastomeric material carried by upper and lower rings 41
sealably disposed within the recess. Fluid pressure may
also be supplied to the outer side of the sleeve to cause
it to tightly engage about the spherical surface 38 through
10 ports 42 formed in the lower end of the tubular body.
Hoses or other flexible conduits may be connected for
supplying fluid pressure to the sleeve in the same source

as to that supplying pressure to the sleeve 35.
In order to accommodate misalignment of the bores of
15 the diverter system and preventer stack, the tubular body
31 may be tilted to the desired angle as shown in FIGS. 1A
and 1B. For this purpose, pressure would be relieved form
the sleeves 35 and 40 to permit the spherical surface 32 to
turn easily in sleeve 33 and the sleeve 40 to turn easily

20 about the spherical surface 38.

In the preferred and illustrated embodiment of the
invention, the tubular body 31 is made up of upper and
lower tubular sections 43 and 44 which are arranged
telescopically for sliding longitudinally with respect to

25 one another. Thus, the upper tubular section 43 carries
the spherical surface 32 at its upper end while the lower
tubular section 44 carries the sleeve 39 about its lower
end. More particularly, a third packing 45 is carried
within the upper end of the lower tubular section of 44 to

30 form a sliding seal with the upper tubular section 43 above
an enlargement 46 at its lower end which is gquidably
slidable within the lower tubular section 44 beneath the
packing assembly. ‘
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of the tubular body may be | owered onto or raised fromthe Iom@r tubula N
-menber regardl ess of the m salignnent of the 20 bores. Pq *erablyhﬁJME H
packings are inflatable into tight sealing engagenment wth the—sphericar——

surfaces. In the preferred enbodi ment of the invention, the tubular body

I ncl udes an upper tubul ar section suspeﬁﬁEH‘TTGﬁrrhe—uppEf-tubuIar menber
and having the first 25 spherical surf&@geSheatasBdeh Reppput the fi rBRTENT

packi ng, a |ower, tubular section Iongltu e wth respect to
the | ower section and having the second p wg (rmm about its PBHReP3®nd
for rotation about the second spherical sur cki ng nmeans carried
about the outer of the 30 tubular sections to forma sliding seal about

t he i nner

As in the case of the packings 33 and 39, the assembly
45 preferably includes an inwardly inflatible sleeve 47 of
elastomeric material carried by upper and lower rings 48
and 49 received within a recess within the upper end of

5 section 44. Thus, the sleeve is inwardly inflatible by
means of fluid pressure applied through ports 50 from a
remote source, as in the case of the other packing
‘assemblies.

As prev1ously described, the extendable and contract-

10 able construction of the tubular body enables it to be
retracted to raise its lower end above the lower tubular
member as it is lowered onto or raised from the member 28.
When the tubular body is properly aligned by the swinging
of its upper end within the packing assembly 33, its lower

15 end may be extended to slide packing 39 downwardly over the
spherical surface 38.

The tubular body is extendable and contractable by
means of fluid actuators 51 (usually four) each pivotally
connected at its upper end to the upper tubular member 25

20 and its lower end to the lower tubular section 44 of the
tubular body. Thus, retraction of the actuator 51 raises
the lower end of the lower tubular section 44 to permit it
to be lowered on to or lifted from the upper end of the
lower tubular member, while extension of the actuators

25 pernmits the lower end of the tubular 44 to be lowered over
the upper end of the lower tubular body 28. Fluid may be
supplied to opposite sides of the pistons (not shown) of
the cylinders of the actuators from any suitable source, as
described above in connection with the inwardly inflatible

30 packing assemblies.

More particularly, and again as previously described,
the actuators 51 are selectively operable so as to permit
one of them to be extended while the other is retracted in



tubul ar ,section ‘and al so preferably inflatable into tight seéhhngf._-.Jf

engagenent therew th. PATENT 4 : DQ/&?OB&:Nbre

particul arly,

ext endabl e and retracti bl e actuators spaeed“about”fhe*“ilﬂﬁ

tubul ar body are connected to the upper and | ower tubular sections, and a
means i s provided for selectively extending and retracting the 5
actuators so as to control the direction and degree of tilt of t he RAMFRNTr
body. Thus, the actuators nmay be extended '

10

15

20

DRIA,033

order to swing the tubular body about the axis of the upper
spherical surface 32. Thus, for example, and as shown in
the drawings, the left~hand actuator 51 may be retracted as
the right-hand actuator 51 is extended so as to swing the
tubular body in a clockwise direction in order to bring the
lower end of the tubular section 44 into position for
lowering over the upper end of the lower tubular member 28
when the blowout preventer stack is misaligned to the left
of the diverter systemn.

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

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

As many possible embodiments may be made of the
invention without departing from the scope thereof, it is
to be understood that all matter herein set forth or shown
in the accompanying drawings is to be interpreted as
illustrative and not in a limiting sense.

" This Sheet Has Been Rerilaced-
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and retracted as a group to install or renove the second pacR_

5O

MEH;

sel ectively extended and retracted so as to swing the tubufar’ bodygrﬁtgu

tilted positions necessary to 10 accomodat e t he n1sallgnﬁe&P S
t he tubul ar body is suspended fromthe upper t ubul ar
a ring renovably nmounted on the | ower end of the upper tubular nenmber and

illustrated,

RS l.—s.—‘\l

nenber by

havi ng an inner di ameter beneath and | ess than the di ameter of the BATENT 15
spherical surface of the tubular body. In the draw ngs, wherein like

reference characters are used throughout to designate |ike parts,

and 1B are -
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WHAT IS CLAIMED 1IS8:

Y

1. Apparatus for connecting the bore through a

diverter assembly with the bore through a blowout preventer

stack beneath an offshore drilling rig, comprising

an upper tubular member adapted to be connected
to the diverter assembly to form a lower continuation
of the lower end of its bore,

a lower tubﬁlar member adapted to be connected to
the blowout preventer stack to form an upper
continuation of the upper end of its bore,

a tubular body extending between the upper and
lower tubular members to connect their bores,

the upper end of the tubular body having a first
spherical surface thereabout and the lower end of the
upper tubular member having a first packing for
sealing engagement with the first spherical surface,

the upper end of the lower tubular member having
a second spherical surface thereabout and the lower
end of the tubular body having a second packing for
sealing engagement with the second spherical surface,
whefeby

said first spherical surface may rotate within
the first packing and the second packing may rotate
about the second spherical surface to permit the
tubular body to be swung into tilted positionks with
respect to the axes of the bores, and

means for suspending the tubular body from the
upper tubular member so that the second packing on the
lower end of the tubular body may be lowered onto or
raised from the lower tubular member.

This Sheet Has Been Reﬂlaced
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vertical sectional views of connecting apparatus constructed
in accordance with the present invention an



20 showing, in FIG 1A, its upper end connected to a diveriter tassembly,: . ..; .
and, in FIG 1B, its lower end connected to a bl owout - preventer igtrack.:Wth i
reference now to the details of the above described draw ngs, the-di-verter ..
systemshown in FIG 1A, 25 and indicated in its entirety by reference
character 10, inctudes—a housing 11 having a bore 12 therethrough and

adapted to be supp in a manner wel | -known in the art beneath FREENT
rotary table of thﬁ”’@ﬂ”ﬁ : MCh the drilling rig is nounted.__The
housi ng has side!ou necting with the bore and adapﬁ%ﬁhﬁg3

have a flow | ine (not shown) f &r feturning drilling nud to a resevoir on
the platform as well as a side outlet 13A connecting with the

2. Apparatus as described in claim 1, wherein
the packings are inflatable into tight sealing
engagement with said spherical surfaces.

3. Apparatus as described in claim 1, wherein
said tubular body includes
an upper tubular section suspended from the
upper tubular member,

5 a lower tubular section longitudinally slidable
with respect to the lower section and having the
second packing carried about its lower end, and

packing means carried about the outer of the
tubular sections to form a sliding seal about the
10 inner tubular section.

4. Apparatus as described in claim 3, including
extendable and retractible actuators spaced about
the tubular body and connecting the upper and lower
sections, and
5 means for selectively extending and retracting
the actuators so as to control the direction and
degree of tilt of the tubular body.

5. Apparatus as described in claim 1, wherein the
means for suspending the tubular body comprises
a'fing removably mounted on the lower end of the
upper tubular member having an inner diameter Beneath
5 and less than the diameter of the first spherical
surface of the tubular body.

—_—
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PATENT 5 DRI A, 033 bore and aqaptea to_fave aﬁ——'
overboard |line (not shown) connected thereto for dlvertlnq* "Rbren! "qu F ed
As al so previously described, the diverter system 10 al so |Er|udp§ aﬁ*nb
tubul ar body 14 having a bore 15 5 t heret hrough and a shoul der 16
t her eabout for supporting it. on a seat 17 within the bore 12 of the
housi ng. More particularly, the tubul ar body has openings 18 thePéFFFgugh
for connecting the bore 15 with the side outlets 13 and

DRIA,033

ABSTRACT

Apparatus for connecting the bore through a diverter
assembly with the bore through a blowout preventer stack
beneath an offshore dfilling rig include an upper tubular
member adapted to be connected to the diverter assembly to

5 form a lower continuation of the lower end of its bore, a
lower tubular member adapted to be connected to the blowout
preventer stack to form an upper continuation of the upper
end of its bore, and a tubular body extending between and
pivotally and sealably connected to the upper and lower

10 tubular members to connect their bores.

; This Sheet Has Been Rerlaced_
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13A, and carries seals 19 and 20 thereabout above and bel oW 10.. the nere
openi ngs of 18 for confining fIOM/through the outlets 18 and‘lSAALq;the

side outlets 13 and 13A. As is common in the art, the system.alse-i-ncl-udes -

a packer assenbly 21 renovably di sposable within an inwardly inflatable
packer 22 carried within the upper end of the 15 .: bore 15 of the tubular
body.. The inner dianeter of the assenbly 21 is adapted to receive dril

. pi pe or casing extending through the diverter assenbly and into the well
bore there-below, and is adapted to be forced inwardly to seal about the.
drill pipe by inflation of the packing 22 20 through fluid supply through
ports 23. As shown, the tubular body is latched within the bore of the
housi ng 11, :

23 2l
' : - 5 ; 5 2
22’\\ \ //
Ny N0
11 I?\’ K l‘6 i

I3A

FIG. 1A
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and the packing assenbly 21 is latched within the bore of fhe=tiubtiar—body——
opposite the packing assembly 22. As al so previously descriibbdy “thé! o SLEN
apparatus of the 25 present invention is so constructed as to ‘¢orfrftct
the |l ower end of the bore 15 through the tubul ar body of the diverter
assenbly with the upper end of a bore 24 in the bl owout preventer stack 24A
despite m salignnent of the bores. Thus, the apparatus includes an upper
t ubul ar 30 menber 25 having a bore 26 therethrough adapted to be
connected, as by neans of latches 27, to the |ower end of the bore 15 of.
the tubul ar body to forma continuation thereof, as well as a | ower tubul ar
menber 28 having a bore 27

: This' Sheet Has Been Re[ilaced
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PATENT 6 o DRI A 033:29 therethrough
aX|aIIy aligned with the bore 24 of the staek. - Nbre partl X
uppér and | ower .t ubut ar menbers are sealed *respectlvely "W th respec ‘F=F€===
the | ower end of the tubul ar body of tﬁé“d#?é#ter systemand the 5

ufarlyv

B adge..
upper

end of the bl owout preventer $tack “Fhe. apparatus for connecti ngphfenior es

al so _includes _an internedi at

and Iomer t ubul ar ne
lsllsiieetﬁiilBTl“ (iri}c)eedrs 25 3. R/bre part ul arly, DRIA, 033
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APPARATUS FOR CORNECTING A DIVERTER
ASSEMBLY TO A BLOWOUT PREVENTER STACK

This invention relates generally to the drilling of
subsea wells from platforms above the subsea wellhead.
More particularly, it relates to improved apparatus for
connecting the bore through a diverter assembly with the
bore through a blowout preventer stack at the upper end of
the subsea wellhead.

The purpose of so-called diverter .systems is to
provide low pressure control over the well during the
preliminary stages of drilling, and, for this purpose, the
system includes a housing supported with its bore beneath
the rotary table on the platform and having one or more
side outlets from the bore for connection with drilling mud
return 1lines on the platform. A diverter assembly
comprising a tubular body adapted to be lowered into a
supported position in the bore of the housing has a port
aligned with each side outlet from the bore, and a spool
having packing at its lower end is suspended from the body
for lowering over the upper end of a conductor extending
upwardly from the preventer stack as the body is landed in
the bore of the housing. More particularly, the tubular
body carries means which seals between it and the housing
bore to confine flow within the body into the side outlets
with flow normally returning to the rig mud system from

which it may be recirculated into the drill string.

Packers are adapted to be lowered into and landed in the
diverter body to seal about a drill string extending
downwardly from the rotary table and through the tubular
body leading to the conductor, whereby the drilling fluid
returns about the string can be “diverted" into overboard
lines connected to the outlets in the housing with
reservoirs on the platform.

'(tubular body 31 fxtendlng bet ween t he upper

By



t hé upper end of the tubular body 31 has a first spherical 10 _ . .surfaee: 32~
thereabout for fitting within a first packing 33 within t e 1.ower end of T
the first tubular nember 35 Sso as to perni't the upper end of the; t

body 31 to swi ng about the horizontal axis of the spherical
upper end of the tubular body 31 is supported fromthe 15 °

surfé‘ qu %ﬁ%

| over pgf g oo
the tubul ar nmenber 25 by neans of a ring 34 on the | ower end of tﬁe tubul ar
menber 25 beneath the packi ng 33 andZhavi ng an i nner di aneter | esgrf 639 the
di aneter of the spherical surface 32. The ring is renovably connect ed to -an

enl arged di aneter |ower end of the tubular body 25 to 20 forma recess
I n which the packing assenbly 33 is nount ed. '

above it
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In prior systems of this type, a packer extending from
the diverter body closes around a mandrel and allows for
some height adjustment depending on the height of the
stack. More particularly, the length of the spool is such
that it is able to accommodate some misalignment of the
bores of the diverter assembly and stack, as may occur, for
example, due to movement of the stack relative to the
platform. However, larger and thus taller stacks,
necessitating correspondingly shorter spools, make it
difficult if not impossible to maintain this essentially
fixed connection between the diverter assembly and stack.
Also, when the stack is at a substantial depth below water
level, the stack experiences even greater movement with
respect to the platform. Furthermore, even if the
connection is able to flex the required amount under these
conditions, there is no way to disconnect and reconnect the
lower end of the diverter assembly, as may be required
under adverse weather conditions.

There is therefore a need for.and the primary object
of this invention is to provide apparatus for so connecting
the diverter assembly and blowout preventer stack which is
of such construction as to accommodate such movement of the

-stack regardless of its depth, and, more particularly, to

provide apparatus of this type which is easily connected to
or disconnected from the stack irrespective of the extent
of misalignment of the bores of the diverter assembly and
stack.

These - and other objects are accomplished, 1in
accordance with the illustrated embodiment of the
invention, by apparatus of the type described which
includes an upper tubular member adapted to be connected to
the diverter assenbly to form a lower continuation of the

lower end of its bore, a lower tubular member adapted to be



‘As_shown, the packing 33 is preferably inwardly inflatable into fight"fﬁﬁf
_seaJLng engagenent with the spherical surface 32. For thism@u[ppséPR nme
i ncl'udes an annular 25 sl eeve 35 of el astoneric materialicartied-by (pper |

e

and | ower

inwardly inflated by fluid pressure supplied to the recess throuBATENTts 37
to which flexible hoses or other conduits (not shown) may be connected. 30
The upper end of the |ower tubul ar3 nenmber 28 has a second spher PBEA.03dr f ace

rings disposed within the recess so that the sl eeve may be

38 thereabout and disposed within a second packing 39 carried within the
| ower end of the tubular body 31 for sealing engagenent therewth.
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Thus,

connected to the blowout preventer stack to form an upper
continuation of the upper end of its bore, and a tubular
body extending between the upper and lower tubular members
to. connect their bores. More particularly, the upper end
of the tubular body has a first spherical surface
thereabout and the lower end of the upper tubular member
has a first packing for sealing engagement with the first
spherical surface, and the upper end of the lower tubular
member has a second spherical surface thereabout and the
lower end of the tubular body has a second packing for
sealing engagement with the second spherical surface.
Thus, the first spherical surface may rotate within the
first packing and the second packing may rotate about the
second spherical surface to permit the tubular body to be
swung into tilted positions with respect to the axes of the
bores, and the tubular body is suspended from the upper
tubular member so that the second packing on the lower end
of the tubular body may be lowered onto or raised from the
lower tubular member regardless of the misalignment of the
bores. Preferably, the packings are inflatable into tight
sealing engagement with the spherical surfaces.

In the preferred embodiment of the invention, the
tubular body includes an upper tubular section suspended
from the upper tubular member and having the first
spherical surface rotatable about the first packing, a
lower tubular section longitudinally slidable with respect

to the lower section and having the second packing carried

about its lower end for rotation about the second spherical

surface, and packing means carried about the outer of the
tubular sections to form a sliding seal about the inner
tubular section and also preferably inflatable into tight
sealing engagement therewith.




PATENT DRIA, 033 7 the lower end of the tubular body is free to S\m@&«%dﬂﬁn

Lpuipe

t.he. aX|s of the spherical surface, in nuch the same manner ! a§#¥ ts~upper-end-

i s "swi ngabl e about the spherical surface 32 on its upper efnd. SmTarty

to the packing 33, the 5 packing 39 preferably conprises an annul ar sl eeve

40 of elastoneric material carried by upper and |lower rings 41 ScRARENT
di sposed within the recess. Fluid pressure may al so be supplied to the
outer side of the sleeve to cause 4 DRIA, 033
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More  particularly, extendable and retractible
actuators spaced about the tubular body are connected to
the upper and lower tubular sections, and a means is
provided for selectively extending and retracting the
actuators so as to control the direction and degree of tilt
of the tubular body. Thus, the actuators may be extended
and retracted as a group to install or remove the second
packing, and selectively extended and retracted so as to
swing the tubular body into tilted positions necessary to
accommodate the misalignment.

As illustrated, the tubular body is suspended from the
upper tubular member by a ring removably mounted on the
lower end of the upper tubular member and having an inner
diameter beneath and less than the diameter of the first
spherical surface of the tubular body.

In the drawings, wherein like reference characters are

used throughout to designate like parts, FIGS. 1A and 1B

are - vertical sectional views of connecting apparatus
constructed in accordance with the present invention and
showing, in FIG. 1A, its upper end connected to a diverter
assembly, and, in FIG. 1B, its lower end connected to a
blowout-preventer stack.

With reference now to the details of the above
described drawings, the diverter system shown in FIG. 1A,
and indicated in its entirety by reference character 10,
includes a housing 11 having a bore 12 therethrough and
adapted to be supported in a manner well~known in the art

beneath the rotary table of the platform on which the

drilling rig is mounted. The housing has side outlet 13
connecting with the bore and adapted to have a flow line
(not shown) for returning drilling mud to a resevoir on the
platform, as well as a side outlet 13A connecting with the




it to tightly engage about the spherical surface 38 t hrough 10 pOFfs-42'“”7

formed in the | ower end of the tubular body. Hoses or other flexible

condui t s may be connected for supplying fluid pressure to the. Sige%QRpo

sanme source as to that supplying pressure to the sleeve 35.+1n order. t&
accomodat e m salignment of the bores of 15 the diverter systenbgﬂgpg
d

preventer

stack, the tubular body 31 may be tilted to the desire

shown in FIGS. 1A and 1B. For thiss purpose, pressure would be re Ef %q
formthe sleeves 35 and 40 to permt the spherical surface 32 to

easily in sleeve 33 and the sleeve 40 to turn easily 20 about the
surface 38. In the preferred and illustrated enbodi nent of the

spheri cal
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bore and adapted to have an overboard line (not shown)
connected thereto for "diverting" when required.

As also previously described, the diverter system 10
also includes a tubular body 14 having a bore 15
thereﬁhrough and a shoulder 16 thereabout for supporting it
on a seat 17 within the bore 12 of the housing. More
particularly, the tubular body has openings 18 therethrough
for connecting the bore 15 with the side outlets 13 and
13A, and carries seals 19 and 20 thereabout above and below
the openings of 18 for confining flow through the outlets
18 and 18A to the side outlets 13 and 13A.

As is common in the art, the system also includes a
packer assembly 21 removably disposable within an inwardly
inflatable packer 22 carried within the upper end of the
bore 15 of the tubular body. The inner diameter of the
assembly 21 is adapted to receive drill pipe or casing
extending through the diverter assembly and into the well
bore there-below, and is adapted to be forced inwardly to
seal about the drill pipe by inflation of the packing 22
through fluid supply through ports 23. As shown, the
tubular body is latched within the bore of the housing 11,
and the packing assembly 21 is latched within the bore of
the tubular body opposite the packing assembly 22.

As also previously described, the apparatus of the
present invention is so constructed as to connect to the
lower end of the bore 15 through the tubular body of the
diverter assembly with the upper end of a bore 24 in the

~ blowout preventer stack 24A despite misalignment of the

bores. Thus, the apparatus includes an upper tubular
member 25 having a bore 26 therethrough adapted to be
connected, as by means of latches 27, to the lower end of
the bore 15 of the tubular body to form a continuation

thereof, as well as a lower tubular member 28 having a bore

bhe

as



‘invention, the tubular body 31 is made up of upper and Iomer tubular i
sections 43 and 44 which are arranged tel escopically for slldlng APR 96
longitudinally with respect to 25 one anot her. Thus, the-upperfiubular
section 43 carries the spherical surface 32 at its upper~end:whphe:the:r-
| ower tubular section 44 carries the sleeve 39 about its |ower epgopy Nbre
particularly, a third packing 45 is carried within the upper end of t

| ower tubular section of 44 to 30 forma sliding seal with thgguﬂpﬁ@
tubul ar section 43 above an enlargenent 46 at its |lower end which is

gui dably slidable within the | ower tubular section 44 beneath the packing
assenbl y.

29 therethrough axially aligned with the bore 24 of the

stack. More particularly, both the upper and lower tubular

members are sealed, respectively, with respect to the lower

end of the tubular body of the diverter system and the
5 upper end of the blowout preventer stack.

The apparatus for connecting the bores also includes
an intermediate tubular body 31 extending between the upper
and lower tubular members 25 and 28. More particularly,
the upper end of the tubular body 31 has a first spherical

10 surface 32 thereabout for fitting within a first packing 33
within the lower end of the first tubular member 35 so as
to permit the upper end of the tubular body 31 to swing
about the horizontal axis of the spherical surface 32. The
upper end of the tubular body 31 is supported from the

15 lower end of the tubular member 25 by means of a ring 34 on
the lower end of the tubular member 25 beneath the packing
33 and having an inner diameter less than the diameter of
the spherical surface 32. The ring is removably connected
to an enlarged diameter lower end of the tubular body 25 to

20 form a recess above it in which the packing assembly 33 is
mounted.

As shown, the packing 33 is preferably inwardly
inflatable into tight sealing engagement with the spherical
surface 32. For this purpose, it includes an annular

25 sleeve 35 of elastomeric material carried by upper and
lower rings disposed within the recess so that the sleeve
may be inwardly inflated by fluid pressure supplied to the
recess through ports 37 to which flexible hoses or other
.conduits (not shown) may be connected.

30 The upper end of the lower tubular member 28 has a
second spherical surface 38 thereabout and disposed within
a second packing 39 carried within the lower end of the

tubular body 31 for sealing engagement therewith. Thus,
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DRI A 033 As in the case of the pack
the assenbly 45 preferably includes an inwardly |nflat|q3e,ﬁ»
sl eeve 47 of elastomeric material carried: by upper and | ower rlngs g8 an

ngs

19%

49 received within a recess within the upper end of 5 section 44 Thus,
the sleeve is inwardly inflatible by means of fluid pressure applj
t hrough ports 50 froma renpte source, as in the case of the other paéﬁl

assenbl i es.
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As previously described, the extendable and contract prra, 033

7

‘the lower end of the tubular body is free to swing about

the axis of the spherical surface, in much the same manner
as its upper end is swingable about the spherical surface
32 on its upper end. Similarly to the packing 33, the
packiné 39 preferably comprises an annular sleeve 40 of
elastomeric material carried by upper and lower rings 41
sealably disposed within the recess. Fluid pressure may
also be supplied to the outer side of the sleeve to cause
it to tightly engage about the spherical surface 38 through
ports 42 formed in the lower end of the tubular body.
Hoses or other flexible conduits may be connected for
supplying fluid pressure to the sleeve in the same source
as to that supplying pressure to the sleeve 35.

In order to accommodate misalignment of the bores of
the diverter system and preventer stack, the tubular body
31 may be tilted to the desired angle as shown in FIGS. 1A
and 1B. For this purpose, pressure would be relieved form
the sleeves 35 and 40 to permit the spherical surface 32 to
turn easily in sleeve 33 and the sleeve 40 to turn easily
about the spherical surface 38.

In the preferred and illustrated embodiment of the
invention, the tubular body 31 is made up of upper and
lower tubular sections 43 and 44 which are arranged
telescopically for sliding longitudinally with respect to
one another. Thus, the upper tubular section 43 carries
the spherical surface 32 at its upper end while the lower
tubular section 44 carries the sleeve 39 about its lower

~end. More particularly, a third packing 45 is carried

within the upper end of the lower tubular section of 44 to
form a sliding seal with the upper tubular section 43 above
an enlargement 46 at its lower end which is guidably
slidable within the lower tubular section 44 beneath the

packing assembly.

ng



10" able construction of the tubular body enables it to be retracted to

raise its lower end above the |ower tubular menber as it is:|oweygdAPRt
rai'sed fromthe menber 28. Wien the tubular body is properly alighed by
its upper end within the packing assenbly 33, its |ower 15

Swi ngi ng of

end may be extended to slide packing 39 downwardly over the Sphﬁ§§ﬁ$

surface 38. The tubul ar body i-s extendabl e and contractabl e by ne N%
fluid actuators 51 (usually four) each pivotally connected at itﬁ%IHpﬁ%{
to the upper tubul ar nenber 25 20 8nd its lower end to the | ower tubu

section 44 of the tubular body. Thus,

the I ower end of the |lower tubular section 44 to permt it N

10

15

20

25

30

As in the case of the packings 33 and 39, the assembly
45 preferably includes an inwardly inflatible sleeve 47 of
elastomeric material carried by upper and lower rings 48
and 49 received within a recess within the upper end of
section 44. ‘Thus, the sleeve is inwardly inflatible by
means of fluid pressure applied through ports 50 from a
remote source, as in the case of the other packing

‘assemblies.

As previously described, the extendable and contract-
able construction of the tubular body enables it to be
retracted to raise its lower end above the lower tubular
member as it is lowered onto or raised from the member 28.
When the tubular body is properly aligned by the swinging
of its upper end within the packing assembly 33, its lower
end may be extended to slide packing 39 downwardly over the
spherical surface 38.

The tubular body is extendable and contractable by
means of fluid actuators 51 (usually four) each pivotally
connected at its upper end to the upper tubular member 25
and its lower end to the lower tubular section 44 of the
tubular body. Thus, retraction of the actuator 51 raises
the lower end of the lower tubular section 44 to permit it
to be lowered on to or lifted from the upper end of the
lower tubular member, while extension of the actuators
permits the lower end of the tubular 44 to be lowered over
the upper end of the lower tubular body 28. Fluid may be
supplied to opposite sides of the pistons (not shown) of

the cylinders of the actuators from any suitable source, as

described above in connection with the inwardly inflatible
packing assemblies.

More particularly, and again as previously described,
the actuators 51 are selectively operable so as to permit
one of them to be extended while the other is retracted in

f

e

end
ar

retraction of the actuator .51 rai ses



to be lowered on to or lifted fromthe upper end of the Iomer tubular
“whil e extension of the actuators 25 permts the_lo é eggaof the

nmenher,

tubu[ar 44 to be |owered over the upper end of the | ower."t tbul

Y1938,

Fluid may be supplied to opposite sides of the pistons (not “shown) -of.- the’

cylinders of the actuators fromany suitable source, as descrlbedﬁﬁgﬁﬁg I n

connection with the inwardly inflatible 30 packi ng assenbl i es

particul arly,

and again as previougy described, the actuators 5kga {\9033

sel ectively operable so as to pernmit one of thenlto be extended whil
Is retracted in

ot her
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order to swing the tubular body about the axis of the upper
spherical surface 32. Thus, for example, and as shown in
the drawings, the left-hand actuator 51 may be retracted as
the right-hand actuator 51 is extended so as to swing the
tubular body in a clockwise direction in order to bring the
lower end of the tubular section 44 into position for
lowering over the upper end of the lower tubular member 28
when the blowout preventer stack is misaligned to the left
of the diverter systen.

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

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

As many possible embodiments may be made of the
invention without departing from the scope thereof, it is
to be understood that all matter herein set forth or shown
in the accompanying drawings is to be interpreted as

illustrative and not in a limiting sense.

t he
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PATENT 9 DRI A, 033 order to swnng t
body- about the axis of the upper spherical surface 32. Thus,pdier
and ‘as shown in the drawings, the |left-hand actuator 51 mm

the right-hand actuator 51 is extended so as to swing the 5 tubular bday T
a clockw se direction in order to bring the |ower end of the tub% %%NT
section 44 into position for lowering over the upper end of the lowe

tubul ar nenber 28 when the bl owout preventer stack is m salignegghg, 53I3e

|l eft of the diverter system 10 10 Fromthe foregoing it wll be seen
that this invention

————— 1]

1. Apparatus for connecting the bore through a
diverter assembly with the bore through a blowout preventer
stack beneath an offshore drilling rig, comprising

an upper tubular member adapted to be connected
5 to the diverter assembly to form a lower continuation
of the lower end of its bore,

.....
........

a lower tubular member adapted to be connected to
the blowout preventer stack to form an upper
continuation of the upper end of its bore,

10 a tubular body extending between the upper and
lower tubular members to connect their bores,

the upper end of the tubular body having a first
spherical surface thereabout and the lower end of the
upper tubular member having a first packing for

15 sealing engagement with the first spherical surface,
the upper end of the lower tubular member having
a second spherical surface thereabout and the lower
end of the tubular body having a second packing for
sealing engaéement with the second spherical surface,
20 whereby

said first spherical surface may rotate within
the first packing and the second packing may rotate
about the second spherical surface to permit the
tubular body to be swung into tilted positions with

25 respect to the axes of the bores, and
- means for suspending the tubular body from the
upper tubular member so that the second packing on the
lower end of the tubular body may be lowered onto or
raised from the lower tubular member. '



i one well adapted to attain all of the ends and objects'hereinabbve'ééfl5

forth,-"'together with other advantages which are obvious and which are
inherent to the apparatus. It will be understood that certain f@gt@P@scggd
15 subconbi nations are of utility and may be enployed wi t hout reference
to ot her features—aﬂd—subcan|natlons This is contenpl ated by apaATERT

within the : ai ns. As many possi bl e enbodi nents may be nmade of

t he invent |, ﬂ ﬁ}& ',[l ng fremthe scope thereof, it is 20rix d3e

under st ood t*hat "all vdherein set forth or shown in the acconpanying

drawings is to be interpreted as illustrative and not in a limting sense.
2. Apparatus as described in claim 1, wherein

the packings are inflatable into tight sealing
engagement with said spherical surfaces.

3. Apparatus as described in claim 1, wherein
said tubular body includes
an upper tubular section suspended from the
upper tubular member,

5 a lower tubular section longitudinally slidable
with respect to the lower section and having the
second packing carried about its lower end, and

packing means carried about the outer of the
tubular sections to form a sliding seal about the
10 inner tubular section.

4. Apparétus as described in claim 3, including
extendable and retractible actuators spaced about
the tubular body and connecting the upper and lower
sections, and
5 means for selectively extending and retracting
the actuators so as to control the direction and
degree of tilt of the tubular body.

5. Apparatus as described in claim 1, wherein the
means for suspending the tubular body comprises
a ring removably'mounted on the lower end of the
upper tubular member having an inner diameter beneath
5 and less than the diameter of the first spherical
' surface of the tubular body.

i



PATENT 10 WHAT IS CLAIMED I S: 1. Apparatus for connectlng t he @il &
through a diverter assenbly with the bore .through a blomout preveﬁ{
stack beneath an offshore drilling rig, conprising an upper i ubu,ar ‘rerbernai.
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ABSTRACT

Apparatus for connecting the bore through a diverter
assembly with the bore through a blowout preventer stack
beneath an offshore drilling rig include an upper tubular
member adapted to be connected to the diverter assembly to
form a lower continuation of the lower end of its bore, a
lower tubular member adapted to be connected to the blowout
preventer stack to form an upper continuation of the upper
end of its bore, and a tubular body extending between and
pivotally and sealably connected to the upper and lower
tubular members to connect their bores.

i‘——_-_‘-§~_““‘-—————__
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‘continuation of the upper end of its bore, 10 ‘
ext endi ng between the upper and | ower tubul ar nenbers td connect ‘t
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== tHe " Tirst packing and the second packing may rotate aboui fhé's?%prR 1996 J
spherical surface to permt the tubular body to be smundihggo ti'ted ’

- iigosftions with 25 . respect to the axes of the borégﬁgéhalﬁééhégigg;g}
v suspendi ng the tubular body fromthe upper tubular nenber so that the
second packing on the | ower end of the tubular body may be | owered onto or

raised fromthe | ower tubul ar negg%r. PATENT DRI A, 033
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2.. ‘Apparatus as described in claim1, wherein the packings are inflatable

iﬁtq'tight seal i ng engagenment with said spherical syrfaces.l?&’igAQB éalus
as described in claim1, wherein said tubular body includes fah dbpew~
tubul ar section suspended fromthe upper tubular nenber,. 5- a

| ower tubular section longitudinally slidable with respect to the PARERT
section and having the second packing carried about its | ower end, and
packi ng neans carried about the outer of the tubular sections to PBFm0a3
sliding seal about the 10 i nner tubul ar section.
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APPARATUS FOR CONNECTING A DIVERTER
ASSEMBLY TO A BLOWOUT PREVENTER STACK

This invention relates generally to the driliing of
subsea wells from platforms above the subsea wellhead.
More particularly, it relates to improved apparatus for
connecting the bore through a diverter assembly with the

5 bore through a blowout preventer stack at the upper end of
the subsea wellhead.

The purpose of so-called diverter systems is to
provide low pressure control over the well during the
preliminary stages of drilling, and, for this purpose, the

10 'system includes a housing supported with its bore beneath
the rotary table on the platform and having one or more
side outlets from the bore for connection with drilling mud
return 1lines on the platform. = A diverter assembly
comprising a tubular body adapted to be lowered into a

15 supported position in the bore of the housing has a port
aligned with each side outlet from the bore, and a spool
having packing at its lower end is suspended from the body
for lowering over the upper end of a conductor extending
upwardly from the preventer stack as the body is landed in

20- the bore of the housing. More particularly, the tubular
body carries means which seals between it and the housing
bore to confine flow within the body into the side ocutlets
with flow normally returning to the rig mud system from
which it méy be recirculated into the drill string.

25 Packers are adapted to be lowered into and landed in the _
diverter body to seal about a drill string extending -
downwardly from the rotary table and through the tubular
'body leading to the conductor, whereby the drilling fluid

"returns about the string can be "diverted" into overboard

30 lines connected to the outlets in the housing with

reservoirs on the platform.



4... *Appar at us as described in claim3, including extendabl e and. ey
retractlble actuators spaced about the tubular body and connectJng the -

upper and | ower sections, and 5 - means for selectlvely ext endi.ng
and retracting the actuators so as to control the dlrectlon ar dldﬁﬂr%ﬂ&ﬁ
tilt of the tubular body. 5. Appar atus as described in; cIa|n11 wher ei n

t he means for suspending the tubul af,body conprises a ring rennvd%W@ENT
nounted on the | ower end of the upper tubul ar nenber having an inner

di aneter beneath 5 and | ess than the dianeter of the firsPRI3pART | cal
surface of the tubul ar body.

APPARATUS FOR CONNECTING A DIVERTER
ASSEMBLY TO A BLOWOUT PREVENTER STACK

ABSTRACT

Apparatus for connecting the bore through a diverter
assembly with the bdre through a blowout preventer stack
beneath an offshore drilling rig include an upper tubular
member adapted to be connected to the diverter assembly to

5 form a lower continuation of the lower end of its bore, a
lower tubular member adapted to be connected to the blowout
preventer stack to form an upper continuation of the upper
end of its bore, and a tubular body extending between and
pivotally and sealably connected to the upper and lower

10 tubular members to connect their bores.

FIGURE 1A
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