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(57) ABSTRACT

An embodiment of the mvention provides for an assembly
for securing equipment to a tank. The assembly comprises a
base, a split ning, and a clamp. The base comprises a tank
engagement portion, a base aperture, a lip positioned along
a perimeter of the base aperture, and a first mating surface.
The split ring 1s arranged to be at least partially positionable
within the base. The split ring comprises a split ring aperture
and a second mating surface in contact with the first mating
surface when the split ring 1s partially positioned within the
base. The clamp 1s positionable to hold the first mating
surface 1 contact with the second mating surface. The
clamp comprises a clamp aperture, a first contact surface,
and a second contact surface. When the clamp 1s positioned
to hold the mating surfaces in contact, the first contact
surface contacts the base, and the second contact surface
contacts the split ring.
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1
RETAINING SPLIT RING WITH CLAMP

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

This non-provisional patent application claims the benefit
of U.S. Provisional Patent Application No. 60/813,294 to

Dale A. Sandy and enfitled “RETAINING SPLIT RING
WITH CLAMP,” filed Jun. 13, 2006, which 1s hereby

incorporated 1n its entirety.

FIELD OF THE INVENTION

The present invention 1s generally related to assemblies
that include a retaiming split ring and, more particularly, to
assemblies that include a clamp to retain a retaining split
ring in place.

BACKGROUND OF THE INVENTION

Tanks often require that additional equipment, such as
sensors and valves, be connected or attached to the tank to
help operate the tank or to monitor the activity within the
tank. In one example, sterile sealed tanks, such as aseptic
tanks, often require sensors, valves, sampling systems, and
the like to be connected to the tank to operate and monitor
the tank. A connector device 1s typically required to connect
such equipment to tanks. One such connection device 1s a
retaining split ring.

A retaining split ring may utilize a base and a ring. In
examples of known retaining split rings, studs and nuts hold
the base and ring together. These studs and nuts can be
difficult to attach, can become loosened during operation of
the tank, and can be easily lost. Additionally, these retaining
split rings have a large profile, and 1t can be difhicult to
determine 1f they are properly attached.

Accordingly, there 1s a need for a retaining split ring that
casily attaches the base and ring together, that creates a good
seal, does not become loosened during its use, and 1s not
casily lost.

Additional information will be set forth 1n the description
which follows and, 1n part, will be obvious from the descrip-
tion or may be learned by practice of the invention.

SUMMARY OF INVENTION

An embodiment of the invention provides for an assembly
for securing equipment to a tank. The assembly comprises a
base, a split ring, and a clamp. The base comprises a tank
engagement portion, a base aperture, a lip, and a first mating
surface. The lip 1s positioned along a perimeter of the base
aperture. The split ring 1s arranged to be at least partially
positionable within the base. The split ring comprises a split
ring aperture and a second mating surface. The second
mating surface 1s in contact with the first mating surface
when the split ring 1s partially positioned within the base.
The clamp 1s positionable to hold the first mating surface 1n
contact with the second mating surface. The clamp com-
prises a clamp aperture, a first contact surface, and a second
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contact surface. When the clamp 1s positioned to hold the
first mating surface in contact with the second mating
surface, the first contact surface 1s in contact with the base,
and the second contact surface 1s in contact with the split
ring.

DESCRIPTION OF THE DRAWINGS

Operation of the mvention may be better understood by
reference to the following detailed description taken in
connection with the following illustrations, wherein:

FIG. 1 1s a cross-sectional view of an embodiment of a
retaining split ring with clamp;

FIG. 2 1s an exploded cross-sectional view of the retaining
spilt ring with clamp of FIG. 1;

FIG. 3 1s a perspective view of the retaining split ring with
clamp of FIG. 1;

FIG. 4 15 a perspective exploded view of the retaining split
ring with clamp of FIG. 1;

FIG. 5 15 a perspective cross-sectional view of the retain-
ing split ring with clamp of FIG. 1;

FIG. 6 1s a top view of a base for use with the retaining
split ring with clamp of FIG. 1;

FIG. 7 1s a side view of a base for use with the retaining
split ring with clamp of FIG. 1;

FIG. 8 1s a cross-sectional view of a base for use with the
retaining split ring with clamp of FIG. 1;

FIG. 8A 1s a cross-sectional view of detail 8A of FIG. 8;

FIG. 9 perspective view of a base for use with the
retaining split ring with clamp of FIG. 1;

FIG. 10 1s a top view of a split ring for use with the
retaining split ring with clamp of FIG. 1;

FIG. 11 1s a side view of a split rning for use with the
retaining split ring with clamp of FIG. 1;

FIG. 12 1s a cross-sectional view of a split ring for use
with the retaiming split ring with clamp of FIG. 1;

FIG. 12A 1s a cross-sectional view of detail 12A of FIG.
12;

FIG. 13 1s a perspective view of a split ring for use with
the retaining split ring with clamp of FIG. 1;

FIG. 14 15 a top view of a clamp for use with the retaining
split ring with clamp of FIG. 1;

FIG. 15 1s a side view of a clamp for use with the retaining
split ring with clamp of FIG. 1;

FIG. 16 1s a perspective view of a retaining split ring with

clamp;
FIG. 17 1s a perspective view of a retaining ring with
clamp; and

FIG. 18 1s a perspective view of a retaining ring with
clamp.

DETAILED DESCRIPTION

While the present invention 1s described with reference to
the embodiments set forth herein, 1t should be clear that the
present invention should not be limited to such embodi-
ments. Therefore, the description of the embodiments herein
1s 1llustrative of the present invention and should not limait
the scope of the mvention as claimed.

Reference will now be made 1n detail to the embodiments
of retaining split ring assemblies as shown 1n the accompa-
nying figures. FIGS. 1 through 5 illustrate an exemplary
retaining split ring assembly 10. The retaining split ring
assembly 10 as shown in FIGS. 1 through 5 comprises a
connection base 20, a split ring 30, a gasket 40, and a clamp
50. The retaining split ring assembly 10 allows fewer pieces
to be used than previously required. Furthermore, the retain-
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ing split ring assembly 10 provides a low profile connection.
This allows more equipment and other such items to be
attached to the wvessel, pipe, or tank and provides more
overall room than previous designs.

As shown 1n FIGS. 1 and 2, the base 20 includes a lower
portion 60 that 1s arranged to engage an outer surface of a
tank 70. The engagement of this tank engagement portion 60

ol the base 20 with the tank 70 forms a seal between the tank
70 and the base 20. Once engaged with the tank 70, the tank
engagement portion 60 forms a smaller footprint than prior
art devices, which allows more room for additional fittings
on the tank 70. In an embodiment, the tank engagement
portion 60 1s arranged as a flange that may be welded to the
outer surface of the tank 70 at the location of an aperture 80
in the surface of the tank 70. When the connection base 20
1s arranged such that the tank engagement portion 60
engages the tank 70, the remaining components of the
retaining split ring assembly 10 may be assembled with the
base 20 to engage the assembly 10 with the tank 70. In such
an arrangement, the assembly 10 may have direct access to
the interior of the tank 70 through the aperture 80 1n the tank
70. Thus, any valve, sensor, or similar equipment retained 1n
the assembly 10 will also have direct access to the interior
of the tank 70.

FIGS. 6 through 9 further illustrate the connection base
20. As shown 1n the figures, the connection base 20 includes
a base aperture 90 and a lip or shelt 100 positioned within
the aperture 90. In an embodiment, the lip 100 1s annular and
positioned along the perimeter of the base aperture 90 (as
best seen 1n FIGS. 6 and 9). It will be understood by those
skilled 1n the art that the lip 100 may have the same general
shape as the base aperture 90 as 1s shown in the exemplary
embodiment of the figures, 1.e., both the base aperture 90 and
lip 100 are annular. It will also be understood by those
skilled on the art that the lip 100 may have a shape that 1s
different than the shape of the base aperture 90. In one
example, 1f the base aperture 90 i1s annular, the lip 100 may
be generally square shaped or rectangular in shape.

In an embodiment, the base aperture 90 1s arranged to
align with the aperture 80 of the tank 70 when the base 20
1s engaged with the tank 70. As will be further described
herein, the lip 100 1s arranged to receive a sensor, valve,
sampling system, or other such equipment that assists 1n
operating or monitoring the tank 70. As 1s best seen 1n FIG.
9, the base 20 may include an annular raised ridge or
protrusion 110 along a surface 120 of the base 20 opposite
the tank engagement portion 60 of the base 20. Although the
protrusion 110 1s shown and described as annular, 1t will be
readily understood that a protrusion may be any shape or
S1Ze.

FIGS. 10 through 13 further 1llustrate the split ring 30. As
shown 1n the figures, the split ring 30 may be comprised of
a pair of ring halves 30A and 30B. The ring halves 30A and
30B are mirror images of each other and are positioned
adjacent to each other to form a full ring 30. When the ring
halves 30A and 30B are positioned to form a ring 30, a ring
aperture 130 1s formed 1n the ring 30. As best seen in FIGS.
12 and 13, the ring 30 includes a generally L-shaped
cross-section. The ring 30 also includes an alignment groove
140 along a lower surface 150 of the ring 30. In one
embodiment, the groove 140 1s annular and positioned along
the lower surface 150. Although the alignment groove 140
1s shown and described as annular, 1t will be understood that
an alignment groove may be any shape or size.

As 1s shown 1n FIGS. 1 through 3, the split ring 30 may
be shaped and sized to engage the connection base 20. The
ring 30 may be arranged such that the ring 30 1s at least
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4

partially positionable within the base 20. The ring 30 may be
positioned such that a portion of the ring 30 rests on the lip
100 of the base 20. In such an arrangement, the aperture 130

of the ring 30 generally aligns with the aperture 90 of the
base 20 and the aperture 80 of the tank 70. The ring 30 may
also be positioned such that the lower surface 150 of the ring

30 mates with a surface 120 of the base 20. In such an
arrangement, these mating surfaces 120 and 1350 engage
cach other such that the split ring 30 1s partially positioned
within the base 20 and the ring aperture 130 generally aligns
with the base aperture 90 and the tank aperture 80.

The split nng 30 may also be positioned such that the
alignment groove 140 of the ring 30 and the protrusion 110
of the base 20 mate to further promote alignment between
the base 20 and the ring 30. Such mating also enhances the
quality of the seal between the mating components 20 and
30. A gasket 40 may be placed between the base 20 and the
split ring 30. Such placement of a gasket 40 may reduce or
prevent leakage of liquids or other fluids between the
connection base 20 and the split ring 30 once the assembly
10 1s assembled.

As best seen 1n FIG. 1, a sensor, valve, or the like 160 1s
positioned within the aperture 130 of the ring 30 and secured
between the ring 30 and the base 20 during assembly of the
retaining split ring assembly 10. Such positioning of a sensor
or valve 160 exposes the sensor or valve 160 to the interior
of the tank 70 to facilitate a measurement of an internal
condition of the tank, the operation of the tank, etc. In one
embodiment, the gasket 1s positioned between a sensor 160
and the lip 100 of the base 20. The ring 30 1s positioned on
top of the sensor 160 to hold the sensor 160 within the
assembly 10.

The base aperture 90, the lip 100, and the rnng aperture
130 may be designed and manufactured 1n a variety of sizes
and shapes to accommodate a specific tank or a speciiic
sensor, valve, sampling system, etc. to be connected with the
tank. Additionally, the base aperture 90, the lip 100, and the
ring aperture 130 may be designed and manufactured to
accommodate a metal cover that can be selectively removed
to facilitate the connection of separate piece of equipment,
¢.g., a sensor, valve, sampling system, etc. In one embodi-
ment, the base aperture 90, the lip 100, and the ring aperture
130 are designed and manufactured such that standard sight
glasses, ferrules, and the like may be positioned and held
within the assembly 10.

FIGS. 14 through 18 further illustrate the clamp 50. The
clamp 30 may be comprised of a pair of clamp halves 50A
and 50B. In one embodiment, the clamp halves S0A and 508
are semi-annular members. The clamp halves 50A and 508
may be secured together with a pair of fasteners 170. Such
an arrangement forms a clamp aperture 200 1n the assembled
clamp 50. As best seen 1n FIGS. 1 and 5, the clamp 50 may
be positioned to surround the perimeter of the base 20 and
split ring 30. In such an arrangement, the clamp aperture 200
may align with the ring aperture 130, the base aperture 90,
and the tank aperture 80.

The clamp 50 1s designed to provide suflicient force to
compress the ring 30 and base 20 together such that a sensor
or valve 160 1s securely held within the retaining split ring
assembly 10. In addition, the compression force of the clamp
50 enhances the seal of the assembly 10 by placing a
compressive force on the gasket 40 and forcing the protru-
sion 110 of the base 20 1nto the groove 140 of the split ring
30. In an embodiment, clamp 50 may include only one
tastener 170 and a hinge 180 to facilitate the attachment and
removal of the clamp 50.
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As 1s best seen 1n FIGS. 1 and 5, internal contact surfaces
190A and 190B of the clamp 350 are positioned at angles.
Upon assembly of the retaining slit ring assembly 10, a first
surface 190A 1n placed in contact with the base 20 and a
second surface 190B 1s placed in contact with the split ring
30. As the clamp 50 1s tightened and the clamp halves 50A
and 50B are drawn toward one another, it will be appreciated
that the angled contact surfaces 190 A and 190B of the clamp
50 will place a compressive force on the base 20 and the split
ring 30 that increases as the clamp 50 1s tightened.

In an embodiment, the clamp 50 may be made of stainless
steel. The stainless steel can be investment casting to pro-
vide high quality and a precision fit. In other embodiments,
the clamp 50 may be any variety of clamp such as, for
example, an SH style clamp (shown in FIG. 16), an SSH
clamp (shown in FIG. 17), and an ASME clamp (shown 1n
FIG. 18).

The fasteners 170 may be any type of fastener. In an
embodiment, the fasteners may be wing nuts, such as the
ergonomic standard, the ergonomic dome. In other
examples, the fasteners may be hex nuts, such as dome nuts,
lock nuts, standard nuts, and spring loaded nuts. Moreover,
a fastener may include a safety release that prevents the
clamp from fully opening before the nut reaches a certain
predetermined point. The clamp 50 as shown removes
ambiguity regarding whether the retaining split ring assem-
bly 10 1s properly attached and sealed with the vessel, pipe,
or tank. Previous designs allow for ambiguity regarding
whether one or more the nuts are properly tightened. The
clamps 50 eliminate this ambiguity.

The retaining split rnng assembly 10 can be attached
directly to a surface of a tank, to a pipe that runs from the
tank, or to any other device or mechanism that extends from
the tank. As aforementioned, the connection base 20 may be
welded to the surface of the vessel, pipe, or tank section. The
split ring 30 may be of any size. For example, sizes may
range from 34" to 10". Accordingly, the connection base 20
may be of any size, as well as permitting any standard
equipment to be attached thereto and providing flexibility.

The mnvention has been described above and, obviously,
modifications and alternations will occur to others upon a
reading and understanding of this specification. The claims
as follows are intended to include all modifications and
alterations insofar as they come within the scope of the
claims or the equivalent thereof.

Having thus described the invention, I claim:
1. An assembly for securing equipment to a tank, the
assembly comprising:
a base comprising:
a tank engagement portion connected to a sidewall of
the tank at an opeming in the tank
a base aperture;
[an] a lip positioned along a perimeter of the base
aperture; and
a first mating surtace;
a split ring comprising
a first ring portion, and
a second ring portion [defining], whereir
the first ving portion and the second rving portion
define a split ring aperture, the split ring including
a second mating surface [in contact with the first
mating surface to position the split ring], and the
split ving is positioned at least partially within the
base such that the split ring 1s nested within the
base aperture and forms a gap between the split
ring and the lip;
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a device positioned within the gap and arranged
approximately [in] within the confines of the side-
wall of the tank and secured between the split ring
and the lip, wherein

the device 1s configured to interface with the opening
in the tank; and

a clamp [positionable to hold the first mating surface in
contact with the second mating surface] positioned to
place compressive forces on the split ving and the
base, the clamp comprising:

a clamp aperture;

a first contact surface in contact with the base when
the clamp is positioned [to hold the first mating
surface in contact with the second mating surface]
to place compressive forces on the split ring and
the base; and

a second contact surface 1n contact with the split ring
when the clamp is positioned [to hold the first
mating surface in contact with the second mating
surface] to place compressive forces on the split
ring and the base.

2. The assembly of claim 1 wherein the first contact

surface of the clamp 1s angled.

3. The assembly of claim 1 wherein the second contact

surface of the clamp 1s angled.

4. The assembly of claim 1 wherein the lip 1s annular.

5. The assembly of claim 1 further comprising a gasket.

6. The assembly of claim 5 wherein the gasket 1s posi-

tioned 1n contact with the lip when the split ring 1s positioned
partially within the base.

7. The assembly of claim 1 wherein the device 1s a sensor.

8. The assembly of claim 1 wherein the device 1s a valve.

9. [The assembly of claim 1 wherein the base further

comprises] An assembly for securing equipment to a tank,
the assembly comprising:

a base comprising:

a tank engagement portion connected to a sidewall of
the tank at an opening in the tank;

a base aperture;

a lip positioned along a pervimeter of the base aperture;

a first mating surface; and

an annular protrusion protruding from the first mating
surface;

a split ring comprising
a first ving portion, and
a second ring portion, wherein

the first ving portion and the second ving portion
define a split ring aperture, the split ving including
a second mating surface, and the split ving is
positioned at least partially within the base such
that the split ving is nested within the base aper-
turve and forms a gap between the split ving and the
lip;

a device positioned within the gap and arranged approxi-
mately within the confines of the sidewall of the tank
and secured between the split ving and the lip, wherein
the device is configured to interface with the opening in

the tank; and

a clamp positioned to place compressive forces on the
split ving and the base, the clamp comprising:

a clamp aperture;

a first contact surface in contact with the base when the
clamp is positioned to place compressive forces on
the split ving and the base; and

a second contact surface in contact with the split ving
when the clamp is positioned to place compressive
Jorces on the split ving and the base.




US RE47,234 E

7

10. The assembly of claim 9 wherein the split ring further
comprises an annular groove 1n the second mating surface
that mates with the protrusion when the first mating surface
1s 1n contact with the second mating surface.

11. The assembly of claim 1 wherein the split ring further
comprises an annular protrusion protruding from the second
mating surface.

12. The assembly of claim 11 wherein the base further
comprises an annular groove 1n the first mating surface that
mates with the protrusion when the first mating surface 1s in
contact with the second mating surface.

13. The assembly of claim 1 wherein the tank engagement
portion 1s a welding flange.

14. The assembly of claim 1 wherein the clamp further
comprises a first semi-annular member and a second semi-
annular member positioned adjacent to the first semi-annular
member to form the clamp.
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15. The assembly of claim 14 wherein the clamp further
[comprise] comprises a first fastener to secure the first
semi-annular member to the second semi-annular member to
form the clamp.

16. The assembly of claim 15 wherein the clamp further
comprises a second fastener to secure the first semi-annular
member to the second semi-annular member to form the
clamp.

17. The assembly of claim 15 wherein the clamp further
comprises a hinge member to rotatably secure the first
semi-annular member to the second semi-annular member to
form the clamp.

18. The assembly of claim 1 wherein the device 1s a sight
[glasses] glass.

19. The assembly of claim I, wherein the first mating
surface is in contact with the second mating surface.

20. The assembly of claim 9, wherein the first mating
surface is in contact with the second mating surface.
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