
A CLAMP ASSEMBLY FOR CLAMP 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 rings, 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.    -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 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 [err]
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. 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    



-3- 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. The means for
moving 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 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. 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    -4- 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. 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 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   



- 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 mounting 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 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 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
consideration of this specification, including the attached drawings and
appended claims. 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,
fluid conduits 10 and 12 are connected in axial alignment by the hub
connector shown. In a typical use of the connector, conduits 10 and 12
could be connected to two    6 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 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   



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 looking up.   Clamp
segments 36a-36d are spread apart and connected to supporting disc 60 by
eye bolts 61a- 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.    -9- 



CLAIMS: 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 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 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 the segments for moving the segments laterally into
engagement with the hubs.   



- 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 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. 



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    - 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 to 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 includes 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
down along the vertical axis, comprising placing a seal ring in the ring
groove of the bottom hub,    - 12 - 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 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.      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 is 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    - 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.    13 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.    


