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A CLAVP ASSEMBLY FOR CLAMP A HUB CONNECTI ON AND A METHOD OF | NSTALLI NG A

HUB CONNECTI ON This invention relates generally to clanp hub connectors for =«
fluid conduits and in particular to a clanp assenbly for holding the two

hubs of a connector in sealing engagenent with seal rings, a hub connection

and to a nethod of installing a hub connection. C anp hub connectors

I ncl ude hubs on the ends of the two
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CLAMP ASSEMBLY FOR CLAMP HUB CONNECTORS
AND A METHOD OF INSTALLING THE SAME

This invention relates generally to clamp hub connectors
for fluid conduits and in particular to the clamp assembly for
holding the two hubs of the connector in sealing engagement
with seal rings and to a method of installing the clamp
assembly.

Clamp hub connectors include hubs on the ends of the two
tubular fluid conduits to be connected. Each hub has a flat
face with a seal ring groove in the face. The opposite side
of each hub has an inclined annular surface. These surfaces
mate with inclined annular surfaces on a clamp that can force
the faces of the two hubs axially into engagement and, at the
same time, move the seal ring grooves in each face into
sealing engagement with a ring seal. Bringing the faces of
the two hubs into engagement gives the connection structural
stability, specifically the ability to resist lateral forces
imposed on one of the members connected together. This is an
important feature of this type connection. Clamp hub
connections provide an alternative to the well-known bolted
flange connection.

Two-piece bolted clamps are presently used to connect the

hubs in the manner described above. When connécting wellhead
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» ?
tubular fluid conduits to be connected. Each hub has a flat face wth a
seal ring groove in the face. The opposite side of each hub has an inclined
annul ar surface. These surfaces mate with inclined annul ar surfaces on a‘
clanp that can force the faces of the two hubs axially into engagenent and,
at the same tine, nove the seal ring grooves in each face into sealing
engagenent with a ring seal. Bringing the faces of the two hubs into
engagenent gives the connection structural stability, specifically the

ability to resigisbabeiak HYCSther components, such as blowout preventers
and Christmas trees, these clamps become large, heavy, and
difficult to install, requifing special handling devices,
extra ﬁanpower, and up to three hours for installation.
During makeup, large clamps often have to be forced into
position with a sledge hammer as the studs or bolts are
tightened in order to achieve uniform clamp loading. Once in
position, the conventional clamp is still difficult to fully
make up because the bolts must be tightened to very high
torques. Recently FMC Corporation in an effort to solve these
difficult handling problems with the clamp portion of the
connection has come out with its SPEEDLOC™ segmented clamp.
These clamps, however, require at least one specially designed
hub upon which the clamp segments are mounted. Therefore,
this clamp cannot be used to connect two conventional hubs.

It is an object and feature of this invention to provide
a clamp assembly that can be used to connect conventional
connector hubs and that can be quickly and easily installed to
connect blowout preventers, wellhead assemblies, and other
drill-through components.

It is a further object and feature of this invention to
provide a clamp assembly for connecting the two hubs of a hub
connector that includes a flat-sided, adapter ring for
positioning between the opposing faces of the hubs, the
adapter having a ring groove on each side for engaging seal

rings located in the ring grooves of the hubs, a plurality of
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| nposed. on one of the nenbers connected together. This is an inportant
feature of this type connection. Cl anmp hub connections provide an
alternative to the well-known bolted flange connecti on. Two-pi ece bolted
clanps are presently used to connect the hubs in the manner descri bed
above. Wen tonnecting wel | head assenblies and ot her conponents, such as
bl owout- preventers and Christmas trees, these clanps becone | arge, heavy,
and diffiyjcult to install, requiring special handling devices,
,tapped holes on the outside wall of the adapter, a plurality

of clamp segments positioned around the annular adapter,
threaded means mounting the claﬁp segments to the adapter,
tapered surfaces on each clamp segment for engaging the
converging tapered surfaces on the hubs, and threaded means
for engaging the tépped holes in the adapter to move the clamp
segments toward the hubs and cause the inclined surfaces on
the clamp segments to force the hubs into sealing engagement
with the seal rings.

It is a further object and feature of this invention to
provide such a clamp assembly in which the means for moving
the clamp segments toward the hubs comprisé tapped openings in
the side of the adapter ring, openings through the clamp
segments, studs threaded on both ends extending through the
openings in the segments and connected to the adapter ring by
mating threads on the studs and in the tapped holes, and nuts
on the outer threaded ends of the studs for moving the
segmnents toward the hubs on the nuts as the nuts are rotated.

It is a further object and advantage of this invention to
provide an improved method of connecting the two hubs of a hub
connection along a vertical axis in view of the particular
problem that is associated with connecting stacks of blowout
preventers and the like, in which the method includes the
steps of placing a seal ring in the ring groove of the hub
that is looking up, connecting a plurality of clamp segments

around the outside of an adapter ring having top and bottom
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extra manpower, and up to three hours for installation. -2- During
makeup, |l arge clanps often have to be forced into position with a sl edge
hanmer as the studs or bolts are tightened in order to achieve uniform
clanp |l oading. Once in position, the conventional clanp is still difficult

to fully

flat sides provided with ring grooves, lowering the adapter
ring onto the seal ring in thg ring groove of the hub looking
up, placing a seal ring in the ring groove in the top side of
the adapter ring, lowering the hub looking down to move the
ring groove in the hub into engagement with the seal ring in
the groove in the top side of the adapter ring, and moving the
clamp segments laterally into engagement with the hubs to pull
the hubs and adapter into sealing engagement with the seal
rings and to clamp the hubs together.

It is a further object of this invention to provide such
a method in which the steps of connecting the clamp segments
to the adapter ring before the adapter ring is lowered onto
the seal ring in the ring groove of the hub looking up include
the steps of supporting the adapter ring by two or more clamp
segments as it is lowered into position on the hub looking up.

It is a further object and feature of this invention to
provide such a method that includes the steps of covering the
opening through the adapter ring as it is lowered on to the
hub looking up and removing the cover as the hub loocking down
is lowered into position to prevent foreign objects, such as
hand tools and the like from being inadvertently dropped into
the well bore through the opening in the hubs until just
before the top hub is lowered into engagement with the bottom
hub.

These and other objects, advantages, and features of this
invention will be apparent to those skilled in the art from a
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make up. because the bolts nust be tightened to very high torques. Recently
FMC Corporation in an effort to solve these difficult handling probl ens
with the clanmp portion of the connection has conme out with its [err]
segnented cl anp. These cl anps, however, require at | east one specially
desi gned hub upon which the clanp segnents are nount ed. Therefore, this
cl anp cannot be used to connect two conventional hubs. It is an object and
feature of this invention to provide a clanp assenbly that can be used to
connect coromsidenmaktion of this specification, including the attached
drawings and appended clainms.
In the Drawings:

Fig. 1 is a vertical sectional view through a hub
connection assembled with the clamp assembly of this
invention.

Fig. 2 is a top view of the hub connection of Fig. 1 with
one clamp segment being moved laterally out of engagement with
the adapter ring.

Fig. 3 is a top view of a disc for bracing the clamp
assembly of this invention for shipment and for supporting the
clamp assembly as it is moved into position on top of the hub
looking up, as shown in Fig. 4, with the clamps spread apart
far enough to clear the flange on the hub which would be the
case when using the assembly to connect blowout preventers in
a vertical stack.

Fig. 4 shows the hub assembly and the supporting disc of
Fig. 3 with the disc supporting the clamp segments that in
turn support the adapter ring in position on the hub looking
up with the disc closing the opening through the clamp
segnents and the opening through the adapter ring to prevent
foreign objects from being inadvertently dropped through the
opening while the clamp assembly is being moved into position.

In Fig. 1, fluid conduits 10 and 12 are connected in

axial alignment by the hub connector shown. 1In a typical use

of the connector, conduits 10 and 12 could be connected to two

5
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connector hubs and that can be quickly and easily installed to connect

bl owout preventers, well head assenblies, and other drill-through
conponents. In accordance with one aspect of the invention, a clanp
assenbly for connecting the two hubs of a hub connector with each hub in
seal ing engagenent with a seal ring, the hubs having flat opposing faces
with ring grooves and tapered annul ar surfaces on the opposite side of the
hubs fromthe faces, said clanp assenbly conprising a flat

blowout preventers stacked one on top of the other below the
floor of a drilling rig. Hubs 14 and 16 are an integral part
of the conduits. The hubs are larger in diameter than the
conduité and have flat faces 18 and 20. Face 18 has seal ring
groove 22 in which seal ring 24 is located. Face 20 has seal
ring groove 26 in which seal ring 28 is located. As explained
above, heretofore, a split clamp would be used to hold the
faces of the hubs in engagement with one seal ring engaging
both seal ring groove 22 in face 18 and seal ring groove 26 in
face 20.

In accordance with this invention, the clamp assembly for
hub connectors of this type includes adapter ring 30
positioned between the faces of hubs 14 and 16 and provided
with seal ring grooves 32 and 34 that engage seal rings 24 and
28.

The clamp assembly of this invention also includes a
plurality of clamp segments 36a-36d. Each clamp segment is
provided with inclined surfaces to engage inclined surfaces on
the hubs to force the hubs into sealing engagement with the
seal rings and into structural engagement with the surfaces of
adapter ring 30. As shown in Fig. 1, clamp segments 36b and
36d have inclined surfaces 38b and 38d that engage annular
inclined surface 40 on hub 14 and inclined surfaces 42b and
42d that engage annular inclined surface 44 on hub 16. The
clamp segments and the hubs are designed so that when the
clamp segments are moved inwardly relative to the hubs, the

6
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si ded, adapter

t he adapter
| ocated in
i ndi vi dual

having a ring groove on each side for engaging seal rings
the ring grooves in the faces of the hubs, a plurality of

ring for positioning between the opposing faces of the hubs,

cl anp segnments positioned around the annul ar adapter, neans for
nounting each clanp segnent on the adapter ring, tapered

engaged inclined surfaces will cam or force the faces of the
hubs into engagement and into sealing engagement with seal
rings 24 and 28.

The clamp assembly includes means for mounting the clamp
segments on the outside of the adapter ring and means for
moving the clamp segments toward the hubs to cause the
inclined surfaces on the clamp segments in engagement with
inclined surface on the hubs to move the hubs and adapter ring
into sealing engagement with the seal rings. In the
embodiment shown, the means for mounting the clamp segments on
the outside of the adapter ring and the means for moving the
clamps toward the hubs comprises studs 44a-44d. The threads
on one end of the studs mate with the threads in tapped holes
46a-46d in the side of the adapter ring. The studs extend
through holes 48a-48d in the clamp segments. Nuts 50a-504
engage the threads on the outer end of the studs. The
combination of the studs and the nuts mount the clamp segments
on the adapter ring and also serve to move the clamp segments
toward the hubs to cause the inclined surfaces on the hubs and
the clamp segments to force the hubs into sealing engagement
with the seal rings.

One of the features of this invention is to provide a
novel method of connecting two conduits using a hub connection
where the conduits are positioned along a vertical axis, as
would be the case when connecting a stack of blowout
preventers and related equipment.

7

T

|

This Sheet Has Been Rem

i



-3- surfaces on each clanp segnent for engaging the tapered annul ar
surfaces on the hubs, and neans for noving each clanp segnent individually
toward the hubs to cause the tapered surfaces on the clanp segnents to
force the hubs into sealing engagenent with the seal rings. The neans for
novi ng the clanp segnents may conprise threaded nmeans for engaging a
plurality of tapped holes on the outside wall of the adapter. Preferably,

t he In such an arrangement, one hub will be looking up anq

the other hub will be looking down. In Figs. 1 and 4, hub 16
is the hub looking up. Clamp segments 36a-36d are spread
apart and connected to supporting disc 60 by eye bolts 6la-
61d. The eye bolts are connected to a hoist that supports the
assembly as it is moved over hub 16 and lowered to the
position shown in Fig. 4 with the adapter ring engaging seal
ring 28, and the hoist can be released at this time and the
adapter ring will support the clamp segments and support disc
60. This will allow the hub that is looking down which in
this case is hub 14 to be moved in position and lowered onto
seal ring 24. Of course, disc 60 must be removed first but
this should be done at the last minute since the disc serves
to keep hand tools and the like from being inadvertently
dropped into the well through the open end of hub 16 and
adapter ring 30.

When hub 14 has been lowered into position on the adapter
ring, tightening up nuts 50a-50d will move the segments into
engagement with the inclined surfaces on the hubs and pull the
hubs into sealing engagement with the seal rings to complete
the assembly of the connection.

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 othér advantages which
are obvious and which are inherent to the apparatus and

method.
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means f-or noving the clanp segnents toward the hubs may conprise tapped
openings in the side of the adapter ring, openings through the clanp
segnents, studs threaded on both ends extending through the openings in the
segnents and connected to the adapter ring by mating threads on the studs
and in the tapped holes, and nuts on the outer threaded ends of the studs
for noving the segnents t owar ds the hubs on the nuts as the nuts are

rotated. In acggrdanc 1 ILENEE ersto SCttha € Qgélgié”]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.
Because 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.
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provi des an inproved nethod of connecting the two hubs of a

along a vertical axis in view of the particul ar problemthat Tﬂmﬂﬁllﬂmﬂ"m}“ I“I
wi th connecting stacks of blowout preventers and the |like. The¢ néthbd * 3

i ncl udes the steps of placing a seal ring in the ring groove of the bottom
hub, connecting a plurality of clanp segnents around the outside of an
adapter ring having top and bottomflat sides provided with ring grooves,

| owering the ade}lptIS é££ M%Bt%sthe seal ring in the ring groove of

1. A clamp assembly for connecting the two hubs of a
hub connector with each hub in'sealing engagement with a seal
ring, the hubs having flat opposing faces with ring grooves
and tapered annular surfaces on the opposite side of the hubs
from the faces, said clamp assembly comprising a flat sided,
adapter ring for positioning between the opposing faces of the
hubs, the adapter having a ring groove on each side for
engaging-seal rings located in the ring grooves in the faces
of the hubs, a plurality of clamp segments positioned around
the annular adapter, means for mounting the clamp segments on
the adapter ring, tapered surfaces on each clamp segment for
engaging the tapered annular surfaces on the hubs, and means
for moving the clamp segments toward the hubs to cause the
inclined surfaces on the clamp segments to force the hubs into

sealing engagement with the seal rings.

2. The clamp assembly of claim 1 in which four clamp

segments are used.

3. The clamp assembly of claim 1 in which the means for
moving the clamp segments toward the hubs includes a plurality
of tapped holes in the outside wall of the adapter ring,
openings in the clamp segments, and threaded studs that engage
the tapped holes in the adapter ring and extend through the

openings in the clamp segments, and nuts on the studs outside
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t he bottom hub, placing a seal ring in the ring groove in th

the adapter rjng, lowering the top hub to -4- nove the ri ﬁﬂlﬂmﬂummm"lm
the hub into engagenent with the seal ring in the groove in the ttoptsi¥

t he adapter ring, and noving the clanp segnents laterally into

the segments for moving the segment laterally into engagement
with the hubs.

4. A clamp assembly for connecting the hubs of a hub
connector, each hub having a flat face for engaging a flat
face of another hub, a seal ring groove for engaging a seal
ring and an annular inclined surface opposite the face, the
assembly comprising a flat-sided adapter ring having seal ring
grooves in both sides of the adapter ring for positioning
between the faces of the hubs, seal rings positioned to engage
the ring grooves in the faces and the adapter ring, a
plurality of clamp segments having inclined surfaces for
engaging the inclined surfaces on the hubs, and means for
mounting the clamp segments on the outside of the adapter and
means for moving the clamps toward the hubs to cause the
inclined surfaces on the clamp segments in engagement with the
inclined surfaces on the hubs to move the hubs and adapter
ring into sealing engagement with the seal rings.

5. The clamp assembly of claim 4 in which the means for
mounting and the means for moving the segments toward the hubs
comprise a tapped opening in the side of the adapter riﬁg,
openings through the clamp segments, studs threaded on both
ends extending through the openings in the segments and
connected to the adapter by mating threads on the studs and
the tapped holes, and nuts on the other threaded ends of the
studs for moving the segments toward the hubs as the nuts are

rotated.
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engagement with the hubs to pull the hubs and adapter into Sﬁﬂlwﬂuulu "lj”“"l
engagenent with the seal rings and to clanp the hubs togethe
the nmethod includes the steps of connecting the clanp segnents té the

adapter ring before the adapter ring is lowered onto the seal ring in the
ring groove of the bottom hub and supporting the adapter ring by two or

nore clanp segnents as it is lowered into position on the bottom hub.

6. A hub connection comprising two aligned fluig
conduits having hubs attached to the ends of the conduits, the
hubs having opposite flat faces provided with ring grooves and
inclined surfaces facing away from the flat faces, an adapter
ring having flat side with ring grooves in each side located
between the faces of the hubs, a seal ring located between
each hub face and the adapter and positioned in the opposed
ring grooves in the face and the adapter, a plurality of clamp
segments positioned around the adapter, each segment having
inclined surfaces for engaging the inclined surfaces on the
hubs, and means for holding the clamp segments in position to
hold the hubs and the adapter ring in sealing engagement with
the seal rings.

7. The hub connection of claim 6 in which the means for
holding the clamp segments in position to hold the hubs and
adapter ring in sealing engagement with the seal rings
includes studs located in tapped holes in the side of the
adapter ring.

8. A method of connecting the two hubs of a hub
connection along a vertical axis so that one hub is looking up
and one hub is looking down, comprising placing a seal ring in
the ring groove of the hub looking up, connecting a plurality
of clamp segments around the outside of an adapter ring having
top and bottom flat sides provided with ring grooves, lowering
the adapter ring onto the seal ring in the ring groove of the
hub looking up, placing a seal ring in the ring groove in the

12

This Sheet Has Been Replaced

[T




Sui t abl vy,

the method includes the steps of covering the open

~adapter ring as it is lowered on to the bottom hub and rem)v”mn IJHIHULIIIW'I

as the top hub is lowered into position. This prevents f orei gh obj &

such as hand’ tools and the like from being inadvertently dropped |nto the
wel | bore through the opening in the hubs until

| onered into engagenment with the bottom hub. In accordance with a further

aspect of, the

top side of the adapter ring, lowering the hub looking down to

move the ring groove in the hub into engagement with the seal

. ’_ring in the groove in the top side of adapter ring, and moving

the clamp segments laterally into engagement with the hubs to
pull the hubs and the adapter into sealing engagement with the
seal rings and to clamp the hubs together.

9. The method of claim 8 including the steps of
connecting the clamp segments to the adapter ring before the
adapter ring is lowered onto the seal ring in the ring groove
of the hub looking up and supporting the adapter ring by two
or more clamp segments as it is lowered into position on the
hub looking up.

10. The method of claim 9 including the step of closing
the opening through the adapter as it is lowered onto the hub
looking up and removing the cover as the hub looking down is

lowered into position.

i3

just before the top hub is
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I nvention, a clanp assenbly for connecting the hubs of a hub connector,
hub, a sea

ring groove for engaging a seal ring and an annul ar inclined surface
opposite the face, the assenbly conprising a flat-sided adapter ring having

each hub having a flat face for engaging a flat face of another

seal ring grooves in both sides for positioning between the faces of the

hubs, seal rings positioned to

Abstract of the Disclosure

A clamp assembly is disclosed for connecting the two hubs

of a hub connector with each hub in sealing engagement with a

seal ring, the hubs having flat opposing surfaces with ring

grooves and tapered annular surfaces on the opposite side of

the hubs from the ring grooves. The clamp assembly includes

a flat sided, adapter ring for positioning between the

opposing faces of the hubs, the adapter having a ring groove

on each side for engaging seal rings located in the ring

grooves in the faces of the hubs, a plurality of tapped holes

in the outside wall of the adapter ring, a plurality of clamp

segments positioned around the adapter ring, studs connected

to the tapped holes in the adapter ring and extending through

openings in the clamp segments and nuts on the studs outside

the clamp segments for moving the clamp segments toward the

hubs to cause the inclined surfaces on the clamp segments to

force the hubs into sealing engagement with the seal rings.

1
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- 4a - engage the ring grooves in the faces and the adapter ring, a
plurality of individual clanp segnents having inclined surfaces for
engagi ng the inclined surfaces on the hu?;, and nmeans for nounting each”®
cl anp segnment on the outside of the adap e? and neans for noving each clanp
segnent individually toward the hubs to cause the inclined surfaces on the
cl anp segnents in engagenent with the inclined
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surfaces on the hubs to nove the hubs and adapter ring into sealing
engagenment w'th the seal rings. In accordance with a still further aspect
of the |nvept|on a hub connection conprizypg two aligned fluid conduits
havi ng hubs” attached to the ends of the conduits, the hubs having opposite
flat faces.provided with ring grooves and |ncI|ned surfaces facing away
fromthe flat faces, an adapter ring having flat sides with rlng grooves in
each side |ocated between the faces of the hubs, a .seal |

FIG. 3
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ring |l ocated between each hub face and the adapter ring and positioned in

:t e opposed
cl anp segmefit
surfaces_fof
hol di ng t he
ring in sea
advant ages,

rlng grooves in the face and the adapter ring, a pIurallty of
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CLAMP ASSEMBLY FOR CLAMP HUB CONNECTORS
AND A METHOD OF INSTALLING THE SAME

This invention relates generally to clamp hub connectors
for fluid conduits and in particular to the clamp assembly for
holding the two hubs of the connector in sealing engagement
with seal rings and to a method of installing the clamp
assembly.

Clamp hub connectors include hubs on the ends of the two

tubular fluid conduits to be connected. Each hub has a flat

face with a seal ring groove in the face. The opposite side
of each hub has an inclined annular surface. These surfaces
mate with inclined annular surfaces on a clamp that can force
the faces of the two hubs axially into engagement and, at the
same time, move the seal ring grooves in each face into
sealing engagement with a ring seal. Bringing the faces of
the two hubs into engagement gives the connection structural
stability, specifically the ability to resist lateral forces
imposed on one of the members connected together. This is an
impgrtant feature of this type connection. Clamp hub
connections provide an alternative to the well-known bolted
flange connection.

Two-piece bolted clamps are presently used to connect the

hubs in the manner described above. When connecting wellhead
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of this invention will be apparent to those skilled in the art froma
consi deration of this specification, including the attached draw ngs and
~appended claims. In the Drawings: Fig. 1 is a vertical sectional view
through a hub 5

T

assemblies and other components, such as blowout preventers
and Christmas trees, these clamps become large, heavy, and
difficult to install, requiring special handling devices,
extra manpower, and up to three hours for installation.
During makeup, 1large clainps often have to be forced into
position with a sledge hammer as the studs or bolts are
tightened in order to achieve uniform clamp loading. Once in
position, the conventional clamp is still difficult to fully
make up because the bolts must be tightened to very high
torques. Recently FMC Corporation in an effort to solve these
difficult handling problems with the clamp portion of the
connection has come out with its SPEEDLOC™ segmented clamp.
These clamps, however, require at least one specially designed
hub upon which the clamp segments are mounted. Therefore,
this clamp cannot be used to connect two conventional hubs.

It is an object and feature of this invention to provide
a clamp assembly that can be used to connect conventional
connector hubs and that can be quickly and easily installed to
connect blowout preventers, wellhead assemblies, and other
drill-through components.

It is a further object and feature of this invention to
provide a clamp assembly for connecting the two hubs of a hub
connector that includes a flat-sided, adapter ring for
pésitionirig between the opposing faces of the hubs, the
adapter having a ring groove on each side for engaging seal

rings located in the ring grooves of the hubs, a plurality of
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connection assembled with the clanp assenbly of this invention. Fig. 2 is a
top view of the hub connection of Fig. 1 with one clanp segnent being noved
laterally out of engagement with the adapter ring. Fig. 3 is a top view of
a dgscifor bracing the clanp assenbly of this invention for shipnent and
for supporting the clanp assenbly as it is 3pved into position on top of
the hub | ooking up, as shown in Fig. 4, with the cl anps spread apart

capped holes on the outside wall of the adapter, a plurality
of clamp segments positioned around the annular adapter,
threaded means mounting the claﬁp segments to the adapter,
tapered surfaces on each clamp segnent for engaging the
converging tapered surfaces on the hubs, and threaded means
for engaging the tapped holes in the adapter to move the clamp
segments toward the hubs and cause the inclined surfaces on
the clémp segments to force the hubs into sealing engagement
with the seal rings.

It is a further object and feature of this invention to
provide such a clamp assembly in which the means for moving
the clamp segments toward the hubs comprise tapped openings in
the side of the adapter ring, openings through the clamp
segments, studs threaded on both ends extending through the
openings in the segments and connected to the adapter ring by
mating threads on the studs and in the tapped holes, and nuts
on the outer threaded ends of the studs for moving the
segments toward the hubs on the nuts as the nuts are rotated.

It is a further object and advantage of this invenfion to
provide an improved method of connecting the two hubs of a hub
connection along a vertical axis in view of the particular
problem that is associated with connecting stacks of blowout
preventers and the like, in which the method includes the
steps of placing a seal ring in the ring groove of the hub
that is looking up, connecting a plurality of clamp segments

around the outside of an adapter ring having top and bottonm
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far enough to clear the flange on the hub which would be the case when
using the assenbly to connect bl owout preventers in a vertical stack. Fig.
4 shows the hub assenbly and the supporting disc of Fig. 3 with the disc
supporting the clanp segnents that in tHrn support the adapter ring in
positiom on the hub | ooking up with the“disc closing the opening through
the clanp segnents -and the opening through the adapter ring to prevent

foreign obj ?ﬁté L&%@sb%zf‘&ié'é"g v‘%éﬁn{_:llxgdrgggg‘elgst’hrloou hrJI.rt]ge the adapter
ring onto the seal ring in the ring groove of the hub loocking
up, placing a seal ring in the ring groove in the top side of
the adabter ring, lowering the hub looking down to move the
ring groove in the hub into engagement with the seal ring in
the groove in the top side of the adapter ring, and moving the
clamp segments laterally into engagement with the hubs to pull
the hubs and adapter into sealing engagement with the seal
rings and to clamp the hubs together.
It is a further object of this invention to provide such
a method in which the steps of connecting the clamp segments
to the adapter ring before the adapter ring is lowered onto
the seal ring in the ring groove of the hub looking up include
the steps of supporting the adapter ring by two or more clamp
segments as it is lowered into position on the hub locking up.
It is a further object and feature of this invention to
provide such a method that includes the steps of covering the
opening through the adapter ring as it is lowered on to the
hub looking up and removing the cover as the hub looking down
is lowered into position to prevent foreign objects, such as
hand tools and the like from being inadvertently dropped into
the well bore through the opening in the hubs until just
before the top hub is lowered into engagement with the bottom
hub. |
These and other objects, advantages, and features of this

invention will be apparent to those skilled in the art from a
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opening while the clanp assenbly is being noved into position. In Fig. 1,
fluid conduits 10 and 12 are connected in axial alignnent by the hub
connector shown. In a typical use of the connector, conduits 10 and 12
coul,d be connected to two 6 bl owout preventers stacked one on top of the
ot her bel ow t he 5

consideration of this specification, including the attached
drawings and appended clainms.

In the Drawings:

Fig. 1 is a vertical sectional view through a hub
connection assembled with the clamp assembly of this
invention.

Fig. 2 is a top view of the hub connection of Fig. 1 with
one clamp segment being moved laterally out of engagement with
the adapter ring.

Fig. 3 is a top view of a disc for bracing the clamp
assembly of this invention for shipment and for supporting the
clamp assembly as it is moved into position on top of the hub
looking up, as shown in Fig. 4, with the clamps spread apart
far enough to clear the flange on the hub which would be the
case when using the assembly to connect blowout preventers in
a vertical stack.

Fig. 4 shows the hub assembly and the supporting disc of
Fig. 3 with the disc supporting the clamp segments that in
turn support the adapter ring in position on the hub looking
up with the disc closing the opening through the clamp
segments -and the opening through the adapter ring to prevent
foreign objects from being inadvertently dropped through the
opening while the clamp assembly is being moved into position.

In Fig. 1, f£luid conduits 10 and 12 are connected in
axial alignment by the hub connector shown. 1In a typical use

of the connector, conduits 10 and 12 could be connected to two



floor of a drilling rig. Hubs 14 and 16 are an integral part of the

conduits.
faces 18
| ocat ed.
As expl ai

The hubs are larger in dianeter than the conduits and have fl at
and 20. Face 18 has seal ring groove 22 in which seal ring 24 is
Face 20 has seal ring groove 26 in which seal ring 28 is | ocat ed.
ned above, heretofore, a split clanp would be used to hold the

faces of the hubs in engagenent with one seal ring engagi ng both seal ring
groove 22 in face 18 and seal ring groove 26 in face 20.

blowout preventers stacked one on top of the other below the
floor of a drilling rig. Hubs 14 and 16 are an integral part
of the conduits. The hubs are larger in diameter than the
conduits and have flat faces 18 and 20. Face 18 has seal ring
groove 22 in which seal ring 24 is located. Face éo has seal
ring groove 26 in which seal rin§ 28 is located. As explained
above, heretofore, a split clamp would be used to hold the
faces of the hubs in engagement with one seal ring engaging
both seal ring groove 22 in face 18 and seal ring groove 26 in
face 20.

In accordance with this invention, the clamp assembly for
hub connectors of this type includes adapter ring 30
positioned between the faces of hubs 14 and 16 and provided
with seal ring grooves 32 and 34 that engage seal rings 24 and
28.

The clamp assembly of this invention also includes a
plurality of clamp segments 36a-36d. Each clamp segment is
provided with inclined surfaces to engage inclined surfaces on
the hubs to force the hubs into sealing engagement with the

seal rings and into structural engagement with the surfaces of

-adapter ring 30. As shown in Fig. 1, clamp segments 36b and

36d have inclined surfaces 38b and 38d that engage annular
inclined surface 40 on hub 14 and inclined surfaces 42b and
424 that:engage annular inclined surface 44 on hub 16. The
clamp segments and the hubs are designed so that when the

clamp segments are moved inwardly relative to the hubs, the



In accordance with this invention, the clanp assenbly for hub connectors of
this type inciudes adapter ring 30 positioned between the faces of hubs 14
and 16 and provided with seal ring grooves 32 and 34 that engage-seal rings
24 and 28. The clanp assenbly of this invention also includes a plurality
of clanp segnents 36a-36d. Each clanp segmept is provided with inclined
surfaces to engage inclined surfaces on the hubs to force the hubs into
seal i ng engagenent_wt

~ engaged 1n£i£ggd surfaces will cam or force the faces of the
nhubs into engagement and into sealing engagement with seal
rings 24 and 28.

The clamp assembly includes means for mountiﬁg the clamp
segments on the outside of the adapter ring and means for
moving the clamp segments toward the hubs to cause the
inclined surfaces on the clamp segments in engagement with
inclined surface on the hubs to move the hubs and adapter ring
into sealing engagement with the seal rings. In the
embodiment shown, the means for mounting the clamp segments on
the outside of ‘the adapter ring and the means for moving the
clamps toward the hubs comprises studs 44a-44d. The threads
on one end of the studs mate with the threads in tapped holes
46a-46d in the side of the adapter ring. The studs extend
through holes 48a-484 in the clamp segments. Nuts 50a-50d
engage the threads on the outer end of the studs. The
combination of the studs and the nuts mount the clamp segments
on the adapter ring and also serve to move the clamp segments
toward the hubs to cause the inclined surfaces on the hubs and
the clamp segments to force the hubs into sealing engagement
with the seal rings.

One of the features of this invention is to provide a
novel method of connecting two conduits using a hub connection
whére the conduits are positioned along a vertical axis, as

would be the case when connecting a stack of blowout

preventers and related equipment.



seal

30. As shown in Fig. 1, clanp segnents 36b and 36d have inclined surfaces

38b and 38d that engage annul ar
surfaces 42b and 42d that engage annul ar

cl anp segnents and the hubs are designed so that when the clanp segnents
are noved inwardly relative to the hubs, the

8

In such an arrangement, one hub will be looking up ang
the other hub will be loocking down. In Figs. 1 and 4, hub 16
is the hub looking up. Clamp segments 36a-36d are spread
apart and connected to supporting disc 60 by eye bolts 6la-
61d. The eye bolts are connected to a hoist thét supports the
assembly as it is moved over hub 16 and lowered to the
position shown in Fig. 4 with the adapter ring engaging seal
ring 28, and the hoist can be released at this time and the
adapter ring will support the clamp segments and support disc
60. This will allow the hub that is looking down which in
this case is hub 14 to be moved in position and lowered onto
seal ring 24. Of course, disc 60 must be removed first but
this should be done at the last minute since the disc serves
to keep hand tools and the like from being inadvertently
dropped into the well through the open end of hub 16 and
adapter ring 30.

When hub 14 has been lowered into position on the adapter
ring, tightening up nuts 50a-50d will move the segments into
engagement with the inclined surfaces on the hubs and pull the
hubs into sealing engagement with the seal rings to complete
the assembly of the connection.

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

method.

rings and into structural engagenent with the surfaces of adapter ring

i nclined surface 40 on hub 14 and i ncli ned
i nclined surface 44 on hub 16. The
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8 In such an arrangenent, one hub will be | ooking up and the other hub wll
be | ooking down. In Figs. 1 and 4, hub 16 is the hub | ooking up. d amp
segnents 36a-36d are spread apart and connected to supporting disc 60 by
eye bolts 6la- 61d. The eye bolts are connected to a hoist that supports
the assenbly as it is noved over hub 16 and_| owered to the position shown
in Fig. 4 with the adapter ring engagi ng sedl

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.

Because 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.
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ring 28, and the hoist can be released at this tinme and tthlmmmﬂuuumuI"'
wi Il support the clanp segnents and support disc 60. This
hub that is | ooking down which in this case is hub 14 to be froved
posi-:tion and | owered onto seal ring 24. O course, disc 60 nust be reaned
first but this should be done at the lasigm nute since the disc serves to
keep hand tools and the |ike from being inadvertently dropped into the well
t hrough the open end of hub 16 and adapter ring 30.

WHAT IS CLAIMED IS:

1. A clamp assembly for connecting the two hubs of a
hub connector with each hub in sealing engagement with a seal
ring, the hubs having flat opposing faces with ring grooves
and tapered annular surfaces on the opposite side of the hubs
from the faces, said clamp assembly comprising a flat sided,
adapter ring for positioning between the opposing faces of the
hubs, the adapter having a ring groove on each side for
engaging-seal rings located in the ring grooves in the faces
of the hubs, a plurality of clamp segments positioned around
the annular adapter, means for mounting the clamp segments on
the adapter ring, tapered surfaces on each clamp segment for
engaging the tapered annular surfaces on the hubs, and means
for moving the clamp segments toward the hubs to cause the

inclined surfaces on the clamp segments to force the hubs into

sealing engagement with the seal rings.

2. The clamp assembly of claim 1 in which four clamp

segments are used.

3. The clanp assembly of claim 1 in which the means for
moving the clamp segments toward the hubs includes a plurality
of tapped holes in the outside wall of the adapter ring,
ofeningS'in the clamp segments, and threaded studs that engage
the tapped holes in the adapter ring and extend through the

openings in the clamp segments, and nuts on the studs outside
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When hub 14 has been |owered into position on the adapter ri r‘ﬂll’quwuﬂﬂ”l"l
up nuts 50a-50d will nove the segnents into engagenent with t pefloa iy s %
surfaces on the hubs and pull the hubs into sealing engagenent with the

seal. rings to conplete the assenbly of thf1 connecti on. -9-

the segments for moving the segment laterally into engagement
with the hubs.

4. A clamp assembly for connecting the hubs of a hub
connector, each hub having a flat face for engaéing a flat
face of another hub, a seal ring groove for engaging a seal
ring and an annular inclined surface opposite the face, the
assembly comprising a flat-sided adapter riné having seal ring
grooves in both sides of the adapter ring for positioning
between the faces of the hubs, seal rings positioned to engage
the ring grooves in the faces and the adapter ring, a
plurality of clamp segments having inclined surfaces for
engaging the inclined surfaces on the hubs, and means for
mounting the clamp segments on the outside of the adapter and
means for moving the clamps toward the hubs to cause the
inclined surfaces on the clamp segments in engagement with the
inclined surfaces on the hubs to move the hubs and adapter
ring into sealing engagement with the seal rings.

5. The clamp assembly of claim 4 in which the means for
mounting and the means for moving the segments toward the hubs
comprise a tapped opening in the side of the adapter riﬁg,
openings through the clamp segments, studs threaded on both
ends extending through the openings in the segments and
connected to the adapter by ma;ing threaés on the studs and
tﬂ; tapped- holes, and nuts on the other threaded ends of the
studs for moving the segments toward the hubs as the nuts are

rotated.
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CLAI MS: 1. A clamp assenbly for connecting the two hubﬁlﬂﬂ'ﬂl"ﬂlﬂﬂ]i’!ﬂl”!ll

connector with each hub in sealing engagenent with a seal r

having fl at opposing faces with ring grooves and tapered annul ar surfaces
on the opposite side of the hubs fromthe faces, said clanp assenbly
conprising a flat sided, adapter ring f@r positioning between the opposing
faces of the hubs, the adapter having a ring groove on each side for

engagi ng seal riggs | acahe® i dohfection comprising two aligned fluiq
conduits having hubs attached to the ends of the conduits, the
hubs having opposite flat faces provided with ring grooves and
inclined surfaces facing away from the flat faces, an adapter
ring having flat side with ring grooves in each side located
between the faces of the hubs, a seal ring located between
each hub face and the adapter and positioned in the opposed
ring grooves in the face and the adapter, a plurality of clamp
segments positioned around the adapter, each segment having
inclined surfaces for engaging the inclined surfaces on the
hubs, and means for holding the clamp segments in position to
hold the hubs and the adapter ring in sealing engagement with
the seal rings.

7. The hub connection of claim 6 in which the means for
holding the clamp segments in position to hold the hubs and
adapter ring in sealing. engagement with the seal rings
includes studs located in tapped holes in the side of the
adapter ring.

8. A method of connecting the two hubs of a hub
connection along a vertical axis so that one hub is looking up
and one hub is looking down, comprising placing a seal ring in
the ring groove of the hub looking up, connecting a plurality
of clamp segments around the outside of an adapter ring having
tép and bottom flat sides provided with ring grooves, lowering
the adapter ring onto the seal ring in the ring groove of the

hub looking up, placing a seal ring in the xring groove in the
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ring grooves in the faces of the hubs, a plurality of indivi dﬂm “mmn”ml“l“l
segnents positioned around the annular adapter, neans for
clanp segnent on the adapter ring, tapered surfaces on each cl &np® segmd
for.engaging the tapered annul ar surfaces on the hubs, and neans for nDV|ng
each clanp segrment individually toward thg hubs to cause the tapered
surfaces on the clanp segnents to force the hubs into sealing engagenent
with the seal rings. A clanp assenbly as claimed in Caiml in
which the -¢op side of the adapter ring, lowering the hub looking down to
move the ring groove in the hub into engagement with the seal
ring in the groove in the top side of adapter ring, and moving
the clamp segments laterally into engagement with the hubs to
pull the hubs and the adapter into sealing engagement with the
seal rings and to clamp the hubs together.

9. The method of claim 8 including the steps of
connecting the clamp segments to the adapter ring before the
adapter ring is lowered onto the seal ring in the ring groove
of the hub looking up and supporting the adapter ring by two
or more clamp segments as it is lowered into position on the
hub looking up.

10. The method of claim 9 including the step of closing
the opening through the adapter as it is lowered onto the hub

looking up and removing the cover as the hub looking down is

lowered into position.
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means for noving the clanp segnents toward the hubs includes a plurality of
t apped. holes in the outside wall of the adapter ring, openings in the clanp
segents, and threaded studs that engage the tapped holes in the adapter
ring .and extend through the openings in tf{ clanp segnments, and nuts on the
studs outside the segnents for noving the Segnents laterally into

engagenment with the hubs. Abstract of the Disclosure

CLAMP ASSEMBLY FOR CLAMP HUB CONNECTORS
AND A METHOD OF INSTALLING THE SAME

A clamp assembly is disclosed for connecting the two hubs
of a hub connector with each hub in sealing engagement with a
seal ring, the hubs having flat opposing surfaces with ring
grooves and tapered annular surfaces on the opposite side of
the hubs from the ring grooves. The clamp assemnbly includes
a flat sided, adaptér ring for positioning between the
opposing faces of the hubs, the adapter having a ring groove
on each side for engaging seal rings located in the ring
grooves in the faces of the hubs, a plurality of tapped holes
in the outside wall of the adapter ring, a plurality of clamp
segments positioned around the adapter ring, studs connected
to the tapped holes in the adapter ring and extending through
openings in the clamp segments and nuts on the studs outside
the clamp segments for moving the clamp segments toward the
hubs to cause the inclined surfaces on the clanp segments to

force the hubs into sealing engagement with the seal rings.

1

Figure 1
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grooves in the faces and the adapter ring, a plurality of individual clanp
segnent s having inclined surfaces for engaging the inclined surfaces on the
hubs, and neghs for nounting each clanp segnent on the outside of the
adapter and xieans for noving each clanp segnent individually toward the
hubsf?o‘cause the inclined surfaces on tgegglanp segnents i n engagenent
with the irclined surfaces on the hubs t ve the hubs and adapter ring
into sealing engagement with the seal rings.

FIG.3
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4.~ A clanp assenbly as claimed in Caim3 i1 whﬁéﬁiﬁﬁEM&%@hSHggggn_ SG
nmounting and the nmeans for noving the segnents tc‘bmﬁfﬁuﬁca‘hptidxubpagcdrffp'rﬁéspagd.::'..
t apped opening in the outside wall of the adapter Efﬁgimbpenimgedtmrmu@ged 8
the clanmp segnents, studs threaded on_bgth ends exEendiwige(thr pagel .t.he paged
openings in the segnents and connected to the adépEeAhﬁmmﬂati@gwathg
the studs and the tapped holes, and nuts on the other threaded ends of the
studs for noving the segnents toward the hubs as§tEg5QpE§- Eﬁ@%ah#ﬂrw

A CLAMP ASSEMBLY FOR CLAMP HUB--EONNBEEORST——— 000

A HUB CONNECTION AND A METHOD OF
INSTALLING A HUB CONNECTION

-----
]

This invention relates generally to clamp hub
connectors for fluid conduits and in particular to a clamp
assembly for holding the two hubs of a connector in sealing
engagement with seal xrings, a hub connection and to a

method of installing a hub connection.

Clamp hub connectors include hubs on the ends of the two
tubular fluid conduits to be connected. Each hub has a flat
face with a seal ring groove in the face. The opposite side
of each hub has an inclined annular surface. These surfaces
mate with inclined annular surfaces on a clamp that can force
the faces of the two hubs axially into engagement and, at the
same time, move the seal ring grooves in each face into
sealing engagement with a ring seal. Bringing the faces of
the two hubs into engagement gives the connection structural
stability, specifically the ability to resist lateral forces
imposed on one of the members connected together. This is an
important feature of this type connection. Clamp hub
connections provide an alternative to the well-known bolted
flange connection.

Two-piece bolted clamps are presently used to connect the

hubs in the manner described above. When connecting wellhead
assemblies and other components, such as blowout preventers

and Christmas trees, these clamps become large, heavy, and
difficult to install, requiring special handling devices,

extra manpower, and up to three hours for installation.




5.+ A hub connection conprising two aligned fluid - 11 - conduits
havi ng hubs attached to the ends of the conduits, the hubs having opposite
flat faces provided with ring grooves an inclined surfaces facing away from
the flat faces, an adapter ring having flat sides with ring grooves
-2 -
During makeup, large clamps often have to be forced into
position with a sledge hammer as the studs or bolts are
tightened in order to-achieve uniform clamp loading. Once in
position, the conventional clamp is still difficult to fully
make up because the bolts must be tightened to wvery high
torques. Recently FMC Corporation in an effort to solve these
difficult handling problems with the clamp portion of the
connection has come out with its SPEEDLOC™® segmented clamp.
These clamps, however, require at least one specially designed
hub upon which the clamp segments are mounted. Therefore,
this clamp cannot be used to connect two conventional hubs.
It is an object and feature of this invention to provide
a clamp assembly that can be used to connect conventional
connector hubs and that can be guickly and easily installed to
connect blowout preventers, wellhead assemblies, and other
drill-through components.

In accordance with one aspect of the invention, a
clamp assembly for connecting the two hubs of a hub
connector with each hub in sealing engagement with a seal
ring, the hubs having flat opposing faces with ring grooves
and tapered annular surfaces on the opposite side of the
hubs from the faces, said clamp assembly comprising a flat
sided, adapter ring for positioning between the opposing
faces of the hubs, the adapter having a ring groove on each
side for engaging seal rings located in the ring grooves in
the faces of the hubs, a plurality of individual clamp
segments positioned around the annular adapter, means for

mounting each clamp segment on the adapter ring, tapered
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I n each side | ocated between the faces of the hubs, a seal ring | ocated
bet ween each hub face and the adapter ring and positioned in the opposed
ring grooves in the face and the adapter ring, a plurality of clanp
segnents positioned around the adapter, the segnents having inclined
surfaces for engaging the inclined surfaces an the hubs, and neans for
hol ding the clanp segnents in position to hold the hubs and the adapter
ring in sealinguefgegéenent eddh tbemseakghengs.for engaging the tapered

annular surfaces on the hubs, and means for moving each
clamp segment individually toward the hubs to cause the
tapered surfaces on the clamp segments to force the hubs
into sealing engagement with the seal rings.

The means for wmoving the clamp segments may
comprise threaded means for engaging a plurality of tapped
holes on the outside wall of the adapter. Preferably, the
means for moving the clamp segments toward the hubs may
comprise tapped openings in the side of the adapter ring,
openings through the clamp segments, studs threaded on both
ends extending through the openings in the segments and
connected to the adapter ring by mating threads on the
studs and in the tapped holes, and nuts on the outer
threaded ends of the studs for moving the segments towards
the hubs on the nuts as the nuts are rotated.

In accordance with another aspect, the invention
provides an impfoved method of connecting the two hubs of
a hub connection along a vertical axis in view of the
particular problem that is associated with connecting
stacks of blowout preventers and the like. .The method
includes the steps of placing a seal ring in the ring
groove of the bottom hub, connecting a plurality of clamp
segments around the outside of an adapter ring having top
and bottom flat sides provided with ring grooves, lowering
the adapter ring onto the seal ring in the ring groove of
the bottom hub, placing a seal ring in the ring groove in

the top side of the adapter ring, lowering the top hub to



6.
hol ding the clanp segnents in position to hold the hubs and adapter

A hub connection as clainmed in CQaim5 in which the neans for
ring in

seal i ng engagenent with the seal rings includes studs |ocated in tapped

holes in the outside wall of the adapter ring. 7. A clamp assenbly as
clained in daim1l in which four clanp seggents are used. 8. A net hod

of .connecting the two hubs of a hub connection along a vertical axis so
that the end fR6@eOfhe ring &roove in the hub into engagement with the

seal ring in the groove in the top side of the adapter
ring, and moving the clamp segments laterally into
engagement with the hubs to pull the hubs and édapter into
sealing engagement with the seal rings and to clamp the
hubs together.

Preferably the method includes the steps of
connecting the clamp segments to the adapter ring before
the adapter ring is lowered onto the seal ring in the ring
groove of the bottom hub and supporting the adapter ring by
two or more clamp segments as it is lowered into position
on the bottom hub.

Suitably, the method includes the steps of covering
the opening through the adapter ring as it is lowered on to
the bottom hub and removing the cover as the top hub is
lowered into position. This prevents foreign objects, such
as hand tools and the like from being inadvertently dropped
into the well bore through the opening in the hubs until
just before the top hub is lowered into engagement with the
bottom hub.

In accordance with a further aspect of the
invention, a clamp assembly for connecting the hubs of a
hub connector, each hub having a flat face for engaging a
flat face of another hub, a seal ring groove for engaging
a seal ring and an annular inclined surface opposite the
face, the assembly comprisiﬁg a flaé—sided adaptexr ring
having seal ring grooves in both sides for positioning

between the faces of the hubs, seal rings positioned to

~



one,

bottom hub faces up and the end face of the other, top, hub faces

down al ong the vertical axi:s, conprising placing a seal ring in the ring
groove of the bottom hub, - 12 - connecting a plurality of clanp
segnents around the outside of an adapter ring having top and bottom fl at

si des

- 4a -
engage the ring§ grooves in the faces and the adapter ring,
a plurality of individual clamp segments having inclined
surfaces for engaging the inclined surfaces on the hubs,
and means for moﬁnting each clamp segment on the outside of
the adapter and means for moving each clamp segment
individually toward the hubs to cause the inclined surfaces
on the clamp segments in engagement with:- the inclined
surfaces on the hubs to move the hubs and adapter ring into
sealing engagement with the seal rings.

In accordance with a still further aspect of the
invention, a hub connection comprising two aligned fluid
conduits having hubs attached to the ends of the conduits,
the hubs having opposite flat faces provided with ring
grooves and inclined surfaces facing away from the flat
faces, an adapter ring having flat éides with ring grooves
in each side located between the faces of the hubs, a seal
ring located between each hub face and the adapter ring and
positioned in ihe opposed ring grooves in the face and the
adapter ring, a plurality of clamp segments positioned
around the adapter, the segments having inclined surfaces
for engaging the inclined surfaces on the hubs, and means
for holding the clamp segments in position to hold the hubs
and the adapter ring in sealing engagement with the seal
rings.

These and other objects, advantages, and features
of this invention will be apparent to those skilled in the

art from a



provided with ring grooves, lowering the adapter ring onto the seal ring in
the ring groove of the bottom hub, placing a seal ring in the ring groove
in the top side of the adapter ring, lowering the top hub to nove the ring
groove in the hub into engagenment with the seal ring in the.groove in the
top side of adapter ring, and noving the clanp segnents laterally into
engagenent with the hubs to pull the hubs and the adapter into sealing
engagenment with the seal rings and to clanp the hubs together.

8
In such an arrangement, one hub will be looking up and

the other hub will be looking down. In Figs. 1 and 4, hub 16
is the hub lbokinq up. Clamp segments 36a-36d are spread
apart and connected to supporting disc 60 by eye bolts é6ia-
61d. The eye bolts are connected to a hoist that supports the
assembly aé it is moved over hub 16 and lowered to the
position shown in Fig. 4 with the adapter ring engaging-éeal
ring 28, and the hoist can be released at this time and the
adapter ring will suﬁport the clamp segments and support disc
60. This will allow the hub that is looking down which in
this case is hub 14 to be moved in position and lqgered onto
seal ring 24. Of course, disc 60 must be removed first but
this should be done at the last minutg since the disc serves
to keep hand tools ah% the 1like from being inadvertently
dropped into the well through the open end of hub 16 and
adapter ring 30.

When hub 14 has been lowered into position on the adapter
ring, tightening up nuts 50a-50d will move the segments into
engagement with the inclined surfaces on the hubs and pull the
hubs into sealing engagement with the seal rings to complete

the assembly of the connection.



9. A method as claimed in Claim8 including the steps ofum”mnsu""l“l
the clamp segnments to the adapter ring before the adapter rin

onto the seal ring in the ring groove of the bottom hub and supportlng "t hé
adapter ring by two or nore clanp segnents as it is lowered into position

on the bottom hub. 10. A nmethod as claigred in Aaim9 including the

step of covering the opening through the adapter as it is lowered onto the"
bott om hub andcragmgi:ng t he cover as the

1. A clamp assembly for connecting the two hubs of a
hub conneétor with each hub ih séaling engagément with a
seal ring, the hubs having flat opposing faces with ring
grooves and tapered annular surfaces on the opposite side
of the hubs from the faces, said clamp assembly comprising
a flat sided, adapter ring for positioning between the
opposing faces of the hubs, the adapter having a ring
groove on each side for engaging seal rings located in the
ring grooves in the faces of the hubs, a plurality of
individual clamp segments positioned.around the annular
adapter, means for mounting each clamp segment on the
adapter ring, tapered surfaces on each clamp segment for
engaging the tapered annular surfaces on the hubs, and
means for moving each clamp segment individually toward the
hubs to cause the tapered surfaces on the clamp segments to

force the hubs into sealing engagement with the seal rings.

2. A clamp assembly as claimed in Claim 1 in which the
means for moving the clamp segments toward the hubs
includes a plurality of tapped holes in the outside wall of
the adapter ring, openings in the c¢lamp segments, and
threaded studs that engage the tapped holes in the adapter
ring and extend through the openings in the clamp segments,
and nuts on the studs outside the segments for moving the

segments laterally into engagement with the hubs.



top hub is I owered into position. 11. A clanp assenbly fo
the two hubs of a hub connector with each hub in sealing engagjumnﬂ “mm””“l
seal ring, the hubs having flat opposing faces with ring groovés &nd- " * *

tapered annul ar surfaces on the opposite side - 13 -
- 10 -
3. A clamp assembly for connecting the hubs of a hub

connector, each hub having a flat face for engaging a flat
face of another hub, a seal ring groove for engaging a seal
ring and an annular inclined surface opposite the face, the
assembly comprising a flat-sided adapter ring having seal
ring grooves in both sides for positioning between the
faces of the hubs, seal rings positioned to engage the ring
grooves in the faces and the adapter ring, a plurality of
individual clamp segments having inclined surfaces for
engaging the inclined surfaces on the hubs, and means for
mounting each clamp segmeht on the outside of the adapter
. and means for moving each clamp segment individually toward
the hﬁbs to cause the inclined surfaceé on the clamp
segments in engagement with the inclined surfaces on the
hubs to move the hubs and adapter ring into sealing

engagement with the seal rings.

4. A clamp.assembly as claimed in Claim 3 in which the
means for mounting and the means for moving the segments
toward@ the hubs comprise a tapped opening in the outside
wall of the adapter ring, openings through the clamp
segments, studs threaded on both ends extending through the
openings in the segments and connected to the adapter by
mating threads on the studs and the tapped holes, and nuts
on the other threaded ends of the studs for moving the

segments toward the hubs as the nuts are rotated.

5. A hub connection comprising two aligned fluid
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oF e hubs fromthe faces, substantially s nerei poetore oiIIMBIANIN

substantially as herei nbefore described and illustrated in the acconpanyi ng
dr awi ngs. 13 top side of the adapter ring, |owering the hub | ooking down

~

to - 11 -
| conduits having hubs attached to the ends of the conduits,
the hubs having opposite flat faces provided with ring
grooves an inclined surfaces facing away from the flat
faces, an adapter ring having.flat-sides with ring grooves
in each side located between the faces of the hubs, a seal
ring located between each hub face and the adapter ring and
positioned in the opposed ring grooves in the face and the
adapter ring, a plurality of clamp segments positioned
around the adapter, the segments having inclined surfaces
for engaging the inclined surfaces on the hubs, and means
for holding the clamp segments in position ﬁo hold the hubs
and the adapter ring in sealing engagement with the seal

rings.

6. A hub connection as claimed in Claim 5 in which the
means for holding the clamp segments in position to hold
the hubs and adapter ring in sealing engagement with the
seal rings inciudes studs located in tapped holes in the

outside wall of the adapter ring.

7. A clamp assembly as claimed in Claim 1 in which

four clamp segments are used.

8. A method of connecting the two hubs of a hub
connection along a vertical axis so that the end face of
one, bottom, hub faces up and the end face of the other,
top, hub faces dowﬁ along the vertical axis, comprising

placing a seal ring in the ring groove of the bottom hub,
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nmove the ring groove in the hub into engagenment wth the seal U ll

groove in the top side of adapter ring, and noving the clanp se mmm l""ll””"
laterally into engagenment with the hubs to pull the hubs and the*adapt‘e

into sealing engagenent with the seal rings and to clanp the hubs together.

9. The method of claim8 including the. sfgps of connecting the clanp
segnents to the adapter ring before the adapter ring is |owered onto the

seal ring in tgdddit g RO G 1HRS, b chankl BEgHENAE ta SHRRAT t hd bl f€i de

adapter ring by two
of an adapter ring having top and bottom flat sides
provided with ring grooves, lowering the adapter ring onto
the seal ring in the ring groove of the bottom hub, placing
a seal ring in the ring groove in the top side of the
adapter ring, lowering the top hub to move the ring groove
in the hub into engagement with the seal ring in the groove
in the top side of adapter ring, and moving the clamp
segments laterally into engagement with the hubs to pull

the hubs and the adapter into sealing engagement with the

seal rings and to clamp the hubs together.

S. A method as claimed in Claim 8 including the steps
of connecting the clamp segments to the adapter ring before
the adapter ring is lowered onto the seal ring in the ring
groove of the bottom hub and supporting the adapter ring by
two or more clamp segments as it is lowered into position

on the bottom hub.

10. A method as claimed in Claim 9 including the step
of covering the opening through the adapter as it 1is
lowered onto the bottom hub and removing the cover as the

top hub is lowered into position.

11. A clamp assembly for connecting the two hubs of a
hub connector with each hub in sealing engagement with a
seal ring, the hubs having flat opposing faces with ring

grooves and tapered annular surfaces on the opposite side
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Up. 10 The method of craim o i notuding the step of closi no t (NN AT

through the adapter as it is lowered onto the hub | ooking up arfd fenovihg *
the caver. as the hub | ooking down is lowered into posffﬁon;

- 13 -
of the hubs from the faces, substantially as hereinbefore

described and illustrated in the accompanying drawings.

12. A hub connection substantially as hereinbefore

described and illustrated in the accompanying drawings.



