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(57) Abrege/Abstract:
A locking pipe joint assembly, device and method can employ a center body connector, one or more sealing elements, such as a
wiper seal and a sealing ring, a sealing ring retainer and a retaining cap. In various embodiments, primary and secondary fastening
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(57) Abrege(suite)/Abstract(continued):
rngs are employed along with a retaining cap sleeve. In embodiments, the retaining cap includes an internal or external thread that

mates with an external or internal thread on one side of the center body connector, which allows the retaining cap to tighten the
packing arrangement components around an inserted piping or tubing element, and in secure engagement with the interior of the
center body connector. In embodiments, a bolt element Is provided for further securing of the retaining cap to the center body

connector.
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(57) Abstract: A locking pipe joimnt assembly, device and method can employ a center body connector, one or more sealing ele-
ments, such as a wiper seal and a sealing ring, a sealing ring retainer and a retaining cap. In various embodiments, primary and sec -
ondary fastening rings are employed along with a retaming cap sleeve. In embodiments, the retaining cap includes an mternal or ex -
ternal thread that mates with an external or internal thread on one side of the center body connector, which allows the retaining cap
to tighten the packing arrangement components around an mserted piping or tubing element, and in secure engagement with the in -
terior of the center body connector. In embodiments, a bolt element 1s provided for further securing of the retaining cap to the center
body connector.
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LOCKING PIPE JOINT ASSEMBLY, DEVICE AND METHOD

TECHNICAL FIELD
The present disclosure relates generally to fluid flow systems, and more particularly
to a locking push-fit joint packing arrangement, device and method for providing zero

resistance to a piping element to be inserted or removed.

BACKGROUND

Piping systems exist to facilitate the flow of fluids (e.g., liquid, gas (such as air) or
plasma). For example, homes, schools, medical facilities, commercial buildings and other
occupied structures generally require integrated piping systems so that water and/or other
fluids can be circulated for a variety of uses. Liquids and/or gases such as cold and hot water,
breathable air, glycol, compressed air, inert gases, cleaning chemicals, waste water, plant
cooling water and paint and coatings are just some examples of the types of flmds and gases
that can be deployed through piping systems. Tubing/piping types can include, for example,
copper, stainless steel, CPVC (chlormated polyvinyl chloride), iron, black iron. ductile 1ron,
gray iron, HDPE (high density polyethylene) and PEX (cross-linked polyethylene). For
purposes of the present disclosure, the term "pipe" or "piping" will be understood to
encompass one or more pipes, tubes, piping elements and/or tubing elements.

Piping connections are necessary to join various pieces of pipe and must be versatile
in order to adapt to changes of pipe direction required in particular piping system
implementations. For example, fittings and valves may be employed at the ends of open
pieces of pipe that enable two pieces of pipe to fit together 1n a particular configuration.
Among fitting types there are elbows, "tees", couplings adapted for various purposes such as
pipe size changes, ends, ball valves, stop valves, and partial angle connectors, for example.

In the past, pipe elements have been traditionally connected by welding and/or
soldering them together using a torch. Soldering pipe fittings can be time-consuming, unsafe,
and labor mtensive. Soldering also requires employing numerous matenials, such as copper
pipes and fittings, emery cloths or pipe-cleaning brushes, flux, silver solder, a soldering torch
and striker, a tubing cutter and safety glasses. The process for soldering pipes can proceed by
first preparing the pipe to be soldered, as the copper surface must be clean 1n order to form a
g0od joint. The end of the pipe can be cleaned on the outside with emery cloth or a specially
made wire brush. The inside of the fitting must be cleaned as well. Next, flux (a type of

paste) can be applied to remove oxides and draw molten solder into the joint where the
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surfaces will be joined. The brush can be used to coat the inside of the fitting and the outside
of the pipe with the flux. Next, the two pipes are pushed together firmly into place so that

they "bottom out”—i.e., meet flush inside the fitting. The tip of the solder can be bent to the
size of the pipe in order to avoid over soldering. With the pipes and fitting 1n place, the torch
1s then 1gnited with the striker or by an auto-strike mechanism to initiate soldering. After
heating for a few moments, 1f the copper surface is hot enough such that 1t melts when
touched by the end of the solder, the solder can then be applied to the joint seam so that it
runs around the joint and bonds the pipe and {itting together.

In recent years, push-fit technology has been employed with piping systems to reduce
the dangers and time involved 1n soldering joints. Push-fit methods require minimal
knowledge of pipe fitting and involve far fewer materials than soldering. For example, one
may only need the pipes, quick-connect fittings, a chamfer/deburring tool and tubing cutter in
order to connect pipes using push-fit technology.

The steps involved in connecting piping systems using push-fit tcchnology can be

outlined as follows. First, the pipe is cut to the appropriate length and the end of the pipe is

cleaned with the deburring tool. Then the pipe and fitting are pushed together for connection.
The fitting 1s provided with a fastening ring (also called a collet, grip ring or grab ring)
having teeth that grip the pipe as it is inserted. The fastening ring device is employed to
provide opposing energy, preventing the device from disconnection while creating a positive
seal. Accordingly, no wrenches, clamping, gluing or soldering is involved. Push-fit and/or

quick-connect technology for piping systems can be obtained, for example, through Quick

»

Fitting, Inc. of Warwick, Rhode Island, USA, suppliers of the CoPro®, ProBite®, LocJaw™

BlueHawk™, CopperHead® and Push Connect® lines of push fittings and related products.
Also, such technology 1s described, for example, in U.S. Pat. No. 7,862,089, U.S. Pat. No.
7,942,161, U.S. Pat. No. 8,205,915, U.S. Pat. No. 8,210,576, U.S. Pat. No. 8,398,122, U.S.
Pat. No. 8.480,134, U.S. Pat. No. 8,844,974, U.S. Pat. No. 8,844,981, U.S. Pat. No.
9,068,680, and U.S. Pat. No. 9,217,529.

SUMMARY

The present invention provides, in part, a locking pipe joint assembly, device and
method that provides a tight seal without damage to the fitting elements or the pipe, and with
zero resistance to the pipe upon insertion or removal. The present invention connects piping

using no clamps, solder or glues. while creating a leak-frec scal at the connected joining area.
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Further, the present invention can join both like and unlike piping elements without coining

or threading the elements into place.

The quick connection pipc joint assembly package provided according to
embodiments of the present invention employs a center body connector, one or more sealing
clements, such as a wiper seal and a sealing ring, a sealing ring retainer, a primary fastening
ring. a retaining cap sleeve, a secondary fastening ring and retaining cap. According to
various embodiments, the present invention employs a center body connector, one or more
sealing elements, a sealing ring retainer (also called a packing gland) and a retaining cap,
with no fastening rings. In various embodiments, the retaining cap includes an internal thread
that mates with an external thread on one side of the center body connector, which allows the
retaining cap to tighten the packing arrangement components around an inserted piping or
tubing element, and in secure engagement with the interior of the center body connector.

[n another embodiment of the present invention there is provided a locking pipe joint
assembly, comprising: a center body connector having an outer surface, an axial end wall
surface, and an interior surface forming a cavity extending through the body connector along
a center body connector axis, the center body connector including a flange formed so as to
extend radially inwardly from the interior wall surface and a block extending radially
outwardly from the outer surface, wherein the block is formed with at least one opening
having an mner surface; a retaining cap having a radially extending wall and an axially
extending wall, with each of the radially extending and axially extending walls having
respective inner and outer surfaces, with a bolt retaining block formed with and extending
radially outwardly from the axially extending wall outer surface, with the bolt retaining block
forming a bolt retaining cavity, wherein the retaining cap axially extending wall inner surface
forms a cavity extending through the retaining cap along a retaining cap axis, wherein the
retaining cap axially extending wall 1s adapted to threadedly engage the center body
connector such that the center body connector axis and the retaining cap axis are coaxial; and
a first packing arrangement engaged with the retaining cap inner surface and the body
connector intertor surface, whereupon as the retaining cap threadedly engages the center body
connector, the first packing arrangement is compressed, wherein the first packing

arrangement comprises at least one sealing member and a sealing ring retainer, wherein the

sealing ring retainer has an axially outer surface having a support ridge positioned radially
inwardly of a tip, wherein the axially outer surface includes a lower edge surface extending

axially inwardly and radially inwardly from the tip, and further includes an upper edge
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surtace extending axially inwardly and radially outwardly from the support ridge such that

the upper edge surface meets the lower edge surface at a notch.

[n a further embodiment ot the present invention there is provided a method of
providing a locking pipe joint assembly, comprising: forming a center body connector with
an outer surface, an axial end wall surface, and an interior surface forming a cavity extending
through the body connector along a center body connector axis, the center body connector
including a flange formed so as to extend radially inwardly from the interior wall surface and
a block extending radially outwardly from the outer surface, wherein the block is formed with
at least one opening having an inner surface; forming a retaining cap with a radially
extending wall and an axially extending wall, with each of the radially extending and axially
extending walls having respective inner and outer surfaces, with a bolt retaining block formed
with and extending radially outwardly from the axially extending wall outer surface, with the
bolt retaining block forming a bolt retaining cavity, wherein the retaining cap axially
extending wall inner surface forms a cavity extending through the retaining cap along a
retaining cap axis, and wherein the retaining cap axially extending wall is adapted to
threadedly engage the body connector outer surface such that the center body connector axis
and the retaining cap axis are coaxial; and providing a first packing arrangement for
engagement with the retaining cap inner surface and the body connector interior surface,
wherein the first packing arrangement comprises at least one scaling member and a sealing
ring retainer, wherein the sealing ring retainer has an axially outer surface having a support
ridge positioned radially inwardly of a tip, wherein the axially outer surface includes a lower
cdge surtace extending axially inwardly and radially inwardly from the tip, and further

includes an upper edge surface extending axially inwardly and radially outwardly from the

support ridge such that the upper edge surface meets the lower edge surface at a notch.

In yet another embodiment of the present invention there is provided a locking pipe
joint assembly, comprising: a center body connector having a center portion, an outer
surface, an axial end wall surface, and an interior surface forming a cavity extending through
the body connector along a center body connector axis, the center body connector including a
flange tormed so as to extend radially inwardly from the interior wall surface and a block
extending radially outwardly from the outer surface, wherein the block is formed with at lcast
one opening having an inner surface, and further including a pair of pipe receiving portions

cxtending axially from the center portion in opposite directions, wherein each of the pipe

3a
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receiving portions includes a thread; at least one retaining cap having a radially extending
wall and an axially extending wall, with each of the radially extending and axially extending

walls having respective inner and outer surfaces, with a bolt retaining block formed with and
extending radially outwardly from the axially extending wall outer surface, with the bolt
retaining block forming a bolt retaining cavity, wherein the retaining cap axially extending
wall inner surface forms a cavity extending through the retaining cap along a retaining cap
ax1s, wherein the retaining cap axially extending wall includes a thread adapted to engage the
thread of at least one of the pipe receiving portions of the center body connector; a bolt
clement extending through the bolt retaining cavity of the retaining cap and secured to the
inner surface of the at least one opening in the block extending radially outwardly of the body
connector outer surtace; and a first packing arrangement for engagement with the retaining
cap inner surface and the body connector interior surface, wherein the first packing
arrangement comprises at least one sealing member and a sealing ring retainer, wherein the
sealing ring retainer has an axially outer surface having a support ridge positioned radially
inwardly of a tip, wherein the axially outer surface includes a lower edge surface extending
axially inwardly and radially inwardly from the tip, and further includes an upper edge
surface extending axially inwardly and radially outwardly from the support ridge such that
the upper edge surface meets the lower edge surface at a notch.

[n yet a further embodiment of the present invention there is provided a locking pipe

joint assembly, comprising: a center body connector having an outer surface, an axial end

wall surface, and turther having an interior wall surface forming a cavity extending through
the body connector along a center body connector axis, the center body connector including a
flange formed so as to extend radially inwardly from the interior wall surface and radially
outwardly from the exterior wall surface, the flange having a first side interior wall surface
and a second side interior wall surface, at least a first segment of the body connector interior
wall surface extending from the first side interior wall surface of the flange to the axial end
wall surface and forming first, second and third compartments of increasing radial distance
from the axis, with the first compartment having a substantially constant radial distance from
the axis and positioned at an axially inner portion of the body connector, with the third
compartment having a substantially constant radial distance from the axis that is larger than
the radial distance of the first compartment, wherein the third compartment is positioned at an

axially outer portion of the body connector, and with the second compartment extending from

3b
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the first compartment to the third compartment and having a radial distance that increases
from the first compartment to the third compartment; a retaining cap having a radially
extending wall and an axially extending wall, with each of the radially extending and axially
extending walls having respective inner and outer surfaces, with a bolt retaining block formed
with and extending radially outwardly from the axially extending wall outer surface, with the
bolt retaining block forming a bolt retaining cavity, wherein the retaining cap axially
extending wall inner surface forms a cavity extending through the retaining cap along a
retaining cap axis, wherein the retaining cap axially extending wall is adapted to threadedly
engage the body connector such that the center body connector axis and the retaining cap axis
are coaxial; a first packing arrangement comprising at least a first fastening ring retained
against the first scgment of the body connector interior wall surface, wherein the first packing
arrangement further comprises a wiper seal abutting the first side interior wall surface of the
flange and the interior wall surface of the body connector and a sealing ring abutting the
wiper seal and the interior wall surface of the body connector; and a second packing
arrangement comprising at least a second fastening ring retained against the retaining cap
radially extending wall inner surface.

In still another embodiment of the present invention there is provided a locking pipe
joint assembly, comprising: a center body connector having an outer surface, an axial end
wall surface, and further having an interior wall surface forming a cavity extending through
the body connector along a center body connector axis, the center body connector including a
flange tormed so as to extend radially inwardly from the interior wall surface and radially
outwardly trom the exterior wall surface, the flange having a first side interior wall surface
and a second side interior wall surface, at least a first segment of the body connector interior
wall surface extending from the first side interior wall surface of the flange to the axial end
wall surface and forming first, second and third compartments of increasing radial distance
from the axis, with the first compartment having a substantially constant radial distance from
the axis and positioned at an axially inner portion of the body connector, with the third
compartment having a substantially constant radial distance from the axis that is larger than
the radial distance of the first compartment, wherein the third compartment is positioned at an
axially outer portion of the body connector, and with the second compartment extending from
the first compartment to the third compartment and having a radial distance that increases

from the tirst compartment to the third compartment; a retaining cap having a radially

3C
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extending wall and an axially extending wall, with each of the radially extending and axially
extending walls having respective inner and outer surfaces, with a bolt retaining block formed
with and extending radially outwardly from the axially extending wall outer surface, with the
bolt retaiming block forming a bolt retaining cavity, wherein the retaining cap axially
extending wall inner surface forms a cavity extending through the retaining cap along a
retaining cap axis, wherein the retaining cap axially extending wall is adapted to threadedly
engage the body connector such that the center body connector axis and the retaining cap axis
are coaxial; a first packing arrangement comprising at least a first fastening ring retained
against the first segment of the body connector interior wall surface, wherein the first packing
arrangement further comprises at least one sealing member and a sealing ring retainer,
wherein the sealing ring retainer has an axially outer surface having a support ridge
positioned radially inwardly of a tip, wherein the axially outer surface includes a lower edge
surface extending axially inwardly and radially inwardly from the tip, and further includes an
upper edge surface extending axially inwardly and radially outwardly from the support ridge
such that the upper edge surface meets the lower edge surface at a notch; and a second
packing arrangement comprising at least a second fastening ring retained against the retaining
cap radially extending wall inner surface.

In still a further embodiment of the present invention there is provided a locking pipe
joint assembly, comprising: a center body connector having a center segment, an outer
surface, an axial end wall surface, and an interior surface forming a cavity extending through
the body connector along a center body connector axis, the center body connector including a
flange formed so as to extend radially inwardly from the interior wall surface and a block
extending radially outwardly from the outer surface, wherein the block is formed with at least
one opening having an inner surface, and further including a pair of pipe receiving segments
extending axially from the center segment in opposite directions, wherein each of the pipe
rece1ving segments includes a thread; at least one retaining cap having a radially extending
wall and an axially extending wall, with each of the radially extending and axially extending

walls having respective inner and outer surtaces, with a bolt retaining block formed with and

extending radially outwardly from the axially extending wall outer surface, with the bolt
retaining block forming a bolt retaining cavity, wherein the retaining cap axially extending

wall 1nner surface forms a cavity extending through the retaining cap along a retaining cap

ax1s, wherein the retaining cap axially extending wall includes a thread adapted to engage the

3d
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thread of at least one of the pipe receiving portions of the center body connector; and a bolt
element extending through the bolt retaining cavity of the retaining cap and secured to the
e surface of the at least one opening in the block extending radially outwardly of the body
connector outer surface: and a first packing arrangement positioned within the center body
connector so as to compress as the bolt is tightened to the block, wherein the first packing
arrangement comprises at least a first fastening ring retained against the first segment of the
body connector interior wall surface, and further comprises a wiper seal abutting the first side
nterior wall surface of the flange and the interior wall surface of the body connector and a
sealing ring abutting the wiper seal and the interior wall surface of the body connector.

In another embodiment of the present invention there is provided a locking pipe joint
assembly, comprising: a center body connector having an outer surface, an axial end wall
surface, and an interior surface forming a cavity extending through the body connector along
a center body connector axis; a retaining cap having a radially extending wall and an axially
extending wall, with each of the radially extending and axially extending walls having
respective inner and outer surfaces, wherein the retaining cap axially extending wall is
adapted to threadedly engage the center body connector such that the center body connector
axis and the retaining cap axis are coaxial; and a first packing arrangement engaged with the
retaining cap inner surface and the body connector interior surface, whereupon as the
retaining cap threadedly engages the center body connector, the first packing arrangement is
compressed, wherein the first packing arrangement comprises at least one sealing member
and a sealing ring retainer, wherein the sealing ring retainer has an axially outer surface
having a support ridge positioned radially inwardly of a tip, wherein the axially outer surtace
includes a lower edge surface extending axially inwardly and radially inwardly from the tip,
and further includes an upper edge surface extending axially inwardly and radially outwardly
from the support ridge such that the upper edge surface meets the lower edge surface at a
notch.

In a further embodiment of the present invention there is provided a locking pipe joint
assembly, comprising: a center body connector having an outer surface, an axial end wall
surface, and an interior surface forming a cavity extending through the body connector along
a center body connector axis, the center body connector including a flange formed so as to

extend radially inwardly from the interior surface and a block extending radially outwardly

from the outer surface, wherein the block is formed with at least one opening having an inner

3e
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surface; a retaining cap having a radially extending wall and an axially extending wall, with
each of the radially extending and axially extending walls having respective inner and outer
surfaces, with a bolt retaining block formed with and extending radially outwardly from the
axially extending wall outer surface, with the bolt retaining block forming a bolt retaining
5 cavity, wherein the retaining cap axially extending wall inner surface forms a cavity

extending through the retaining cap along a retaining cap axis, wherein the retaining cap
axially extending wall is adapted to threadedly engage the center body connector such that
the center body connector axis and the retaining cap axis are coaxial; and a first packing
arrangement engaged with the retaining cap inner surface and the body connector interior

10  surface, whereupon as the retaining cap threadedly engages the center body connector, the
first packing arrangement is compressed, wherein the first packing arrangement comprises at
least one sealing member and a sealing ring retainer, wherein the sealing ring retainer has an
axially outer surface having a support ridge positioned radially inwardly of a radially exterior
outer tip, wherein the axially outer surface includes a lower edge surface extending axially

15  inwardly and radially outwardly from an axially outer tip, and further includes an upper edge
surface extending axially inwardly and radially inwardly from the support ridge such that the
upper edge surface meets the lower edge surface at a notch.

In yet another embodiment of the present invention there is provided a method of

providing a locking pipe joint assembly, comprising: forming a center body connector with

20  an outer surface, an axial end wall surface, and an interior surface forming a cavity extending
through the body connector along a center body connector axis, the center body connector
including a flange formed so as to extend radially inwardly from the interior surface and a
block extending radially outwardly from the outer surface, wherein the block is formed with
at least one opening having an inner surface; forming a retaining cap with a radially

25  extending wall and an axially extending wall, with each of the radially extending and axially
extending walls having respective inner and outer surfaces, with a bolt retaining block formed
with and extending radially outwardly from the axially extending wall outer surface, with the
bolt retaining block forming a bolt retaining cavity, wherein the retaining cap axially
extending wall inner surface forms a cavity extending through the retaining cap along a

30 retaining cap axis, and wherein the retaining cap axially extending wall is adapted to
threadedly engage the body connector outer surface such that the center body connector axis

and the retaining cap axis are coaxial; and providing a first packing arrangement for

3t

CA 2999473 2019-05-28



10

15

20

25

30

engagement with the retaining cap inner surface and the body connector interior surface,
wherein the first packing arrangement comprises at least one sealing member and a sealing
ring retainer, wherein the sealing ring retainer has an axially outer surface having a support
ridge positioned radially inwardly of a radially exterior outer tip, wherein the axially outer
surface includes a lower edge surface extending axially inwardly and radially outwardly from
an axially outer tip, and further includes an upper edge surface extending axially inwardly
and radially inwardly from the support ridge such that the upper edge surface meets the lower
edge surface at a notch.

In yet a further embodiment of the present invention there is provided a locking pipe
joint assembly, comprising: a center body connector having a center portion, an outer
surface, an axial end wall surface, and an interior surface forming a cavity extending through
the body connector along a center body connector axis, the center body connector including a
flange formed so as to extend radially inwardly from the interior surface and a block
extending radially outwardly from the outer surface, wherein the block is formed with at least
one opening having an inner surface, and further including a pair of pipe receiving portions
extending axially from the center portion in opposite directions, wherein each of the pipe
receiving portions includes a thread; at least one retaining cap having a radially extending
wall and an axially extending wall, with each of the radially extending and axially extending
walls having respective inner and outer surfaces, with a bolt retaining block formed with and
extending radially outwardly from the axially extending wall outer surface, with the bolt
retaining block forming a bolt retaining cavity, wherein the retaining cap axially extending
wall inner surface forms a cavity extending through the retaining cap along a retaining cap
axis, wherein the retaining cap axially extending wall includes a thread adapted to engage the
thread of at least one of the pipe receiving portions of the center body connector; a bolt
clement extending through the bolt retaining cavity of the retaining cap and secured to the
inner surface of the at least one opening in the block extending radially outwardly of the body
connector outer surface; and a first packing arrangement for engagement with the retaining
cap inner surface and the body connector interior surface, wherein the first packing
arrangement comprises at least one sealing member and a sealing ring retainer, wherein the
sealing ring retainer has an axially outer surface having a support ridge positioned radially
inwardly of a radially exterior outer tip, wherein the axially outer surface includes a lower

edge surface extending axially inwardly and radially outwardly from an axially outer tip, and
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further includes an upper edge surface extending axially inwardly and radially inwardly from
the support ridge such that the upper edge surface meets the lower edge surface at a notch.

In still another embodiment of the present invention there is provided a locking pipe
joint assembly, comprising: a center body connector having an outer surface, an axial end
wall surface, and further having an interior surface forming a cavity extending through the
body connector along a center body connector axis, the center body connector including a
flange formed so as to extend radially inwardly from the interior surface and radially
outwardly from the outer surface, the flange having a first side interior wall surface and a
second side interior wall surface, at least a first segment of the body connector interior
surface extending from the first side interior wall surface of the flange to the axial end wall
surface and forming first, second and third compartments of increasing radial distance from
the axis, with the first compartment having a substantially constant radial distance from the
axis and positioned at an axially inner portion of the body connector, with the third
compartment having a substantially constant radial distance from the axis that 1s larger than
the radial distance of the first compartment, wherein the third compartment is positioned at an
axially outer portion of the body connector, and with the second compartment extending from
the first compartment to the third compartment and having a radial distance that increases
from the first compartment to the third compartment; a retaining cap having a radially
extending wall and an axially extending wall, with each of the radially extending and axially
extending walls having respective inner and outer surfaces, with a bolt retaining block formed
with and extending radially outwardly from the axially extending wall outer surface, with the
bolt retaining block forming a bolt retaining cavity, wherein the retaining cap axially

extending wall inner surface forms a cavity extending through the retaining cap along a

retaining cap axis, wherein the retaining cap axially extending wall is adapted to threadedly
engage the body connector such that the center body connector axis and the retaining cap axis
are coaxial; a first packing arrangement comprising at least a first fastening ring retained
against the first segment of the body connector interior surface, wherein the first packing
arrangement further comprises at least one sealing member and a sealing ring retainer,
wherein the sealing ring retainer has an axially outer surface having a support ridge
positioned radially inwardly of a radially exterior outer tip, wherein the axially outer surface
includes a lower edge surface extending axially inwardly and radially outwardly from an

axially outer tip, and further includes an upper edge surface extending axially inwardly and
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radially inwardly from the support ridge such that the upper edge surface meets the lower
edge surface at a notch; and a second packing arrangement comprising at least a second
fastening ring retained against the retaining cap radially extending wall inner surface.

In still a further embodiment of the present invention there is provided a locking pipe
joint assembly, comprising: a center body connector having an outer surface, an axial end
wall surface, and an interior surface forming a cavity extending through the body connector
along a center body connector axis; a retaining cap having a radially extending wall and an
axially extending wall, with each of the radially extending and axially extending walls having
respective inner and outer surfaces, wherein the retaining cap axially extending wall 1s
adapted to threadedly engage the center body connector such that the center body connector
axis and the retaining cap axis are coaxial; and a first packing arrangement engaged with the
retaining cap inner surface and the body connector interior surface, whereupon as the
retaining cap threadedly engages the center body connector, the first packing arrangement 1S
compressed, wherein the first packing arrangement comprises at least one sealing member
and a sealing ring retainer, wherein the sealing ring retainer has an axially outer surface
having a support ridge positioned radially inwardly of a radially exterior outer tip, wherein
the axially outer surface includes a lower edge surface extending axially inwardly and
radially outwardly from an axially outer tip, and further includes an upper edge surface
extending axially inwardly and radially inwardly from the support ridge such that the upper

edge surface meets the lower edge surface at a notch.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. | shows an exploded perspective view of a device in accordance with
embodiments of the present invention.

FIG. 2 shows an exploded cross-sectional view of the device of FIG. 1.

FIG. 3A shows a front cross-sectional view of the embodiment of the present
invention of FIG. 1 with a packing arrangement installed but untightened.

FIG. 3B is an enlarged view of encircled portion 3B-3B of FIG. 3A.

FIG. 4A shows a front cross-sectional view of another embodiment of the present
invention with a packing arrangement installed but untightened.

FIG. 4B is an enlarged view of encircled portion 4B-4B of FIG. 4A.

3
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FIG. 5 shows a perspective view of a center body connector according to
embodiments of the present invention.

FIG. 6 shows a right side view of the center body connector of FIG. 5.

FIG. 7 shows a cross-sectional view of the center body connector taken along line 7-7
5  of FIG. 6.

FIG. 8 shows an enlarged view of encircled portion 8-8 of FIG. 7.

EIG. 9 is a front right perspective view of a retaining cap according to embodiments
of the present invention.

FIG. 10 is a rear right perspective view of the retaining cap of FI1G. 9.
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FIG. 11 1s a nnght side view of the retaiming cap of FIG. 9.

FIG. 12 15 a cross-sectional view of the retaining cap taken along line 12-12 of FIG.
11.

FIG. 13 1s a right side view of a sealing ring retainer according to embodiments of the
present invention.

FIG. 14 1s a cross-sectional view of the sealing ring retainer taken along line 14-14 of
FIG. 13.

FIG. 15 1s an enlarged view of encircled portion 15-15 of FIG. 14.

FIG. 16 1s a right side view of a retaining cap sleeve according to embodiments of the
present invention.

FIG. 17 1s a cross-sectional view of the retaining cap sleeve taken along line 17-17 of
FIG. 16.

FIG. 18 1s an enlarged view of encircled portion 18-18 of FIG. 17.

FIG. 19 1s a night side view of a bolt element according to embodiments of the present
invention.

F1G. 20 15 a nght side view of a wiper seal according to embodiments of the present
invention.

FIG. 21 1s a cross-sectional view of the retaining cap sleeve taken along line 21-21 of
F1G. 20.

FIG. 22 1s an enlarged view of encircled portion 22-22 of FIG. 21.

FIG. 23 15 a right side view of a sealing ring according to embodiments of the present
invention.

FIG. 24 1s a cross-sectional view of the sealing ring taken along line 24-24 of FIG. 23.

FIGS. 25 and 26 are front and right side views, respectively, of a spring according to
embodiments of the present invention.

FIGS. 27 and 28 are right side and front views, respectively, of a primary fastening
ring according to embodiments of the present invention.

FIGS. 29 and 30 are right side and front views, respectively, of a secondary fastening
ring according to embodiments of the present invention.

FIG. 31 15 a perspective view of an actuating pin according to embodiments of the
present invention.
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FIG. 32 shows a front cross-sectional view of the embodiment of the present
invention of FIG. 1 with a packing arrangement installed and tightened.

FIG. 33 1s an enlarged view of encircled portion 33-33 of FIG. 32.

FIG. 34 shows an exploded perspective view of a device 1in accordance with
embodiments of the present invention.

FIG. 35 shows an exploded cross-sectional view of the device of FIG. 34.

FIG. 36 shows a front cross-sectional view of the embodiment of the present
invention of FIG. 34 with a packing arrangement installed but untightened.

FIG. 37A 1s an enlarged view of encircled portion 37A-37A of FIG. 36.

FIG. 37B 1s an enlarged view similar to FIG. 37A, with a packing arrangement
installed and tightened.

FIG. 38 shows a perspective view of a center body connector according to
embodiments of the present invention.

FIG. 39 shows a right side view of the center body connector of FIG. 38.

FIG. 40 shows a cross-sectional view of the center body connector taken along line
40-40 of FI1G. 39.

FIG. 42 15 a front right perspective view of a retaining cap according to embodiments
of the present invention.

FIG. 43 1s a rear right perspective view of the retaining cap of FIG. 42.
FIG. 44 15 a nght side view of the retaiming cap of F1G. 42.

FIG. 45 15 a cross-sectional view of the retaiming cap taken along line 45-45 of FIG.
44,

FIG. 46 1s a right side view of a sealing ring retainer according to embodiments of the
present invention.

FIG. 47 15 a cross-sectional view of the sealing ring retainer taken along line 47-47 of
FIG. 46.

FIG. 48 1s an enlarged view of encircled portion 48-48 of FIG. 47.

FIG. 49 15 a right side view of a spring support band according to embodiments of the
present invention.



10

15

20

25

30

CA 02939473 2018-03-21

WO 2017/053166 PCT/US2016/051879

FIG. 50 1s a cross-sectional view of the spring support band taken along line 50-50 of
FIG. 49.

MODES FOR CARRYING OUT THE INVENTION

The presently disclosed subject matter now will be described more fully hereinatter
with reference to the accompanying drawings, 1n which some, but not all embodiments of the
presently disclosed subject matter are shown. Like numbers refer to like elements
throughout. The presently disclosed subject matter may be embodied in many different forms
and should not be construed as limited to the embodiments set forth herein. Indeed, many
modifications and other embodiments of the presently disclosed subject matter set forth
herein will come to mind to one skilled 1n the art to which the presently disclosed subject
matter pertains having the benefit of the teachings presented in the foregoing descriptions and
the associated drawings. Therefore, 1t 1s to be understood that the presently disclosed subject
matter 1s not to be limited to the specific embodiments disclosed and that modifications and
other embodiments are mtended to be included within the scope of the appended claims.

As shown 1n Figs. 1 through 50, embodiments of the present invention provide a
locking pipe joint assembly, device and method that facilitate connection and disconnection
of piping elements with zero resistance.

As shown, for example, in Figs. 1 and 2, embodiments of the device 10 include a
center body connector 20 and a packing arrangement 50 that, when combined yet not
tightened, form a cavity for the zero resistance insertion of one or more piping or tubing
elements 36. Once a pipe 1s inserted, the packing arrangement 50 can be tightened against
the body connector 20 to provide a leak-free seal.

In vannous embodiments, as shown in Figs. 1-4B and 32-33, the packing arrangement
50 can include one or more of the followmg components: a center body connector 20, a wiper
seal 22, a sealing ring 24, a sealing ring retainer 26, a primary fastening ring 28, a retaining
cap sleeve 30, a secondary fastening ring 32 and a retaining cap 34. In Figs. 3A and 3B, the
piping element 36 includes an annular groove and/or notch ring 38. Figs. 4A and 4B show a
grooveless piping element 36. In Figs. 34 through 35, no fastening rings and no retaining cap
sleeve are employed.

As shown 1 Figs. 5 through 8, the center body connector 20 includes a center portion
21 with pipe receiving portions 101 on either side of the center portion 21. The center body
connector 20 includes a radially outer surface 23, an axial end wall surface 49, and a radially
interior surface 71 forming a cavity 73 extending axially through the body connector along an

axis 100. An imnner flange 77 1s integrally formed with and 1s part of the center body
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connector 20, and acts as a tube stop for stopping inserted tubes and/or pipes (e.g., pipe 36).
The 1inner flange 77 extends radially inwardly from the interior surface 71 at the axially inner
portion 70 of center body connector 20. An outer block or flange 52 1s also integrally formed
with and 1s part of the center body connector 20, and extends radially outwardly from the
outer surface 23 at the axially inner portion 70 of center body connector 20. Flange 77 1s
typically located between pipe recerving portions 101, and extends radially inwardly towards
the longitudinal axis 100, resulting 1 an internal radius {rom the longitudinal axis 100 to the
tube stop flange 77 of Rg. In some embodiments, Ry 1s substantially equivalent to the internal
radius of the piping element(s) 36 being connected, thereby enabling a seamless connection
between the pipe(s) 36 from the perspective of fluids, etc.. traveling within pipe(s) 36. In
various embodiments, the center body connector can be formed (e.g., forged, cast, extruded,
pressed) in brass, aluminum, steel, malleable 1ron, plastic or copper, for example, with full
porting and full flow. Such forming can be by hydroforming, hydro-molding, compression
forming, vacuum forming, pressure forming, tube forming, die casting, sand casting,
investment casting, wax casting and other established forming methods, for example.
Forming can be an altermative method to metal die stamping, for example.

In various embodiments, as shown in Figs. 5 through 8. for example, the tflange 77 has
a first side interior wall surface 77A and a second side interior wall surface 77B. At least a
first pipe recerving portion of the body connector interior surface 71 extends from the first
side interior wall surface 77A of the flange 77 to the axial end wall surface 49 and forms first
70, second 72 and third 74 compartments of increasing radial distance from the axis 100. In

some embodiments, the interior radius of the pipe receiving portions 101 may vary at

different parts 1n, for example, packing arrangement 50. More specifically, as shown for
example 1n Figs. 7-8, axially outer portion 74 1s associated with a first radius R1, and axaally
inner portion 70 1s associated with a second radius R2. There may also be an axial mid-
portion 72 between axially inner portion 70 and axially outer portion 74. The axial mid-
portion 72 may have a radius that varies along the longitudinal axis 100, such that the radius
of the axial mid-portion 72 varies from R1 at its axially outermost point 19 to a radius that 1s
oreater than R2 but less than R1 at 1ts axially innermost point 17, and further optionally
including a radially extending notch 76 at the axially innermost point 17 between the axially
inner portion 70 and the axial mid-portion 72. The notch 76 can assist in providing a stable

stopping surface for inserted components of the packing arrangement 50.
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In the embodiment shown 1n Fi1g. 7, the first compartment 70 has a substantially
constant radial distance R2 from the axis 100 and 1s positioned at an axially inner portion of
the body connector 20, the third compartment 74 has a substantially constant radial distance
R1 from the axis 100, and R1 1s larger than the radial distance R2 of the first compartment.
The third compartment 74 1s also positioned at an axially outer portion of the body connector
20. As further shown 1n the embodiment of Fig. 7, the second compartment 72 extends from
the first compartment 70 o the third compartment 74 and has a radial distance that increases
from the first compartment 70 to the third compartment 74.

As shown 1n Figs. 5, 7 and 8, the body connector outer surface 23 includes a thread 58
extending therealong at one or both pipe receiving portions 101. The thread(s) 58 can be
configured to mate with corresponding threaded portions 96 1n retaining cap 34 (see, e.g.,
Figs 9-12). It will be appreciated that the thread can be provided on the body connector
interior surface in various embodiments of the present invention, wherein such thread can
then mate with threaded portions on the exterior surface of the retaining cap.

As shown further in Figs. 5 through 8, the center body connector 20 may also include
a block or flange 32 integrally formed with connector 20 and extending at least partially
around the outer surface 23 of the connector 20. The flange 52 provides a surface from
which to provide pin receiver 735 and bolt recerving portion 55 as described heremafter. The
pin recerver 735 can extend substantially transverse to the bolt recerving portion 55,
according to aspects of the present invention. In various embodiments, the flange 52 extends
approximately 180 degrees around the outer surface 23 of the connector 20, as shown 1n Fig.
6, for example. The internally threaded bolt receiving portion 55 can be provided with
internal thread 54 (e.g., Fig. 3B) [or rece1ving one or more bolt elements (e.g. bolt element
40, also shown 1n Fig. 19) that may be included 1n retaining cap 34. Center body connector
20 may also mnclude one or more cavities 57 configured to receive corresponding ear
members 410 1n primary fastening ring 28 (see, e.g., Fig. 27), which facilitates a secure
retention of fastening ring 28 so that 1t does not rotate or become inclined to rotate during
operation of embodiments of the present invention.

As shown 1n Figs. 9 through 12, the retaining cap 34 is provided with a bolt retaining
block 92 having a bolt retaining cavity 98. The retaining cap 34 can also include a radially
outer wall 99 and an axially outer wall 95. Axially outer wall 95 can also include pointed
inner rim 901 pointing radially inward. In various embodiments, bolt retaining block 92 can
be set back from the axially outer wall 95 so as to provide a gap 910 between the bolt

retaining block 92 and the axially outer wall 95, the gap being, in some embodiments,
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substantially equal to or greater than the thickness of bolt head 60, as described elsewhere
herein. Bolt retaining block 92 is also configured to extend sufficiently far above the
retaining cap 34 such that there 1s a gap 920 between the radially outer wall 99 and bolt
retaining cavity 98 thereby ensuring enough clearance for bolt head 60. Referring to Fig. 9,
the retaining cap 34 may include an opening 1n the axially outer wall 95 for allowing a pipe
(e.g., pipe 36) to pass through, wherein the radius from the longitudinal axis to the axially
outer wall 95 1s R3. The retaining cap can also include internal threads 96 on the inside of
radially outer wall 99 that are configured to mate with threads 58 1n the center body
connector 20. As described above, altemative embodiments of the invention can incorporate
threads on the outside of wall 99 to mate with threads on the interior surface of the center
bodyv connector. Referring still to Figs. 9 through 12, the internal threads 96 have a top
portion and a bottom portion, wherein the radius {rom the longitudinal axis to the top portion
1s R4 and the radius from the longitudinal axis to the bottom portion 1s R5. The retaining cap
may also include cavities 93 for receiving ear members 610 from secondary fastening ring 32
(see, e.g., Fig. 29), which facilitates a secure retention of fastening ring 32 so that 1t does not
rotate or become inclined to rotate during operation of embodiments of the present invention.

The radius from the longitudinal axis to the valley of the cavities 93 1s R6. In various

or formed 1n brass, aluminum, steel, malleable 1ron, copper, other metallic material or non-
metallic material, for example.

The wiper seal 22 can be used to help seal the pipe (e.g.. pipe 36) connection once
tightened. As shown in Figs. 20 through 22, the wiper seal 22 can include an inner wall 200
and a protruded nnm 202, wherein the protruded rim 202 can include a gap 204 1n the back
side to permut flexibility and compression. The protruded rnm 202 can also include a rounded
sealing ring compression portion 206 for recerving and compressing with the sealing ring 24
(see, e.g., F1gs. 23-24) and can also include a substantially flat top portion 208 configured to
be positioned substantially flush with axially inner portion 70 of inner wall 75 of the center
body connector 20. Wiper seal 22 can also include a pipe compression portion 210 extending
radially inward from protruded rim 202, wherein the radius from the longitudinal axis to the
most radially inward point of the wiper seal 22 1s R7. Wiper seal 22 can further include a
back portion 212 configured to be positioned substantially flush against tube stop flange 77 of
center body connector 20 during operation.

Figs. 23 through 24 1illustrate certain embodiments of sealing member 24. The outer

diameter of sealing member 24 1s substantially the same as the axially iner portion 70 of the
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center body connector 20 (R2). It will be appreciated by those having skill in the art that
sealing member 24 may comprise a flat ring or washer-tvpe seal member 1n addition to or as
an alternative to a circular member of substantially circular cross—section, as shown 1n Figs.
23-24. Indeed, in the exemplary embodiments shown 1n Figs. 23-24, sealing member 24
comprises a substantially circular cross-section. In various embodiments, the sealing
elements (e.g., wiper seal 22 and sealing member 24) can be formed from a rubber or similar
compressible material and can be lubricated with a food grade lubrnicant, {for example. In
various embodiments, the wiper seal 22 and the sealing member 24 can be integrated and
formed as a single, unitary monolithic sealing element having a substantially similar shape
and geometry to the combined individual elements 22 and 24 shown 1n Figs. 20 through 24.

Figs 13 through 15 illustrate an exemplary embodiment of sealing ring retainer 26
which 1s configured to retain sealing member 24 and wiper seal 22. As 1ls geomelry suggests,
sealing ring retainer 26 can be configured to fit within center body connector 20 substantially
at the point where the axially mner portion 70 transitions to the axial mid-portion 72, thereby
also aligning with notch 76. In particular, sealing ring retainer 26 can include an outermost
perimeter 302 on 1ts axially outward side, an intermediate perimeter 304 on 1ts axially inward
side, and a radially inward perimeter 306. The sealing ring retainer 26 also includes an outer
portion 310 that substantially aligns with the axially inward portion 70 of center body
connector 20 (namely, radius R2); notch 76; and at least a portion of the axial mid-portion 72
such that the sealing ring retainer 26 has a varying radius aligning with a corresponding
portion 1n axial mid-portion 72. More specifically, an axially inward portion 310 of sealing
ring retainer 26 can include a radius substantially equal to R2. Sealing ring retainer 26 can
also include a stop notch 312 configured to catch notch 76 of center body connector 20.
Further still, sealing ning retainer 26 can include an axially outward portion 314 configured to
align substantially with axial mid-portion 72. Sealing retainer ring 26 can also include
axially inward face 316 and axially outward face 318. Axially outward face 318 can also
include sloped portion 320 which slopes generally axially and radially inward to an inner
perimeter 322. Sloped portion 320 can serve as a guide for teeth 414 of primary fasting ring
28 to ensure the teeth 414 engage the pipe (e.g., piping element 36) appropriately, as
described elsewhere herein. In various embodiments, the sealing ring retainer 26 can be
formed from a steel, stainless steel, hardened steel, brass or ssmilar metallic material as well
as a non-metallic material, for example.

As shown 1n Figs. 27 through 28, the primary fastening ring 28 can include ear

members 410 extending from an outer circumference 412. Ear members 410 can be
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configured to fit within cavities 57 of center body connector 20. The ear members 410, when
inserted 1n cavities 57 of center body connector 20 to prevent rotation of primary fastening
ring 28 within the center body connector 20. Primaryv fastening ring 28 can also include teeth
414 extending from inner circumference 416. Teeth 414 can be configured to fit within and
catch a notch ring 380on the pipe (e.g.. piping element 36) for holding the piping element in
place.

As shown 1n Figs. 16 through 18, the retaining cap sleeve 30 can include an inner
perimeter 502 and an outer perimeter 504. The retaining cap sleeve 30 can also include a
radially outward face 506 that includes outer perimeter 504; a radially inward face 508 that
includes the inner perimeter 502; an axially inward face 510; and an axially outward face
512. The axially inward face 510 and axially outward face 512 extend radially inward from
the outer perimeter 504 to a point between the outer perimeter 504 and the inner perimeter
502 (e.g., a point about midway between the outer perimeter 504 and mner perimeter 502).
From there, the axially inward face 510 and axially outward face 512 begin to taper toward
one another until reaching the radially inward face 508, thereby forming tapered surfaces
514, 516, according to various embodiments. Accordingly, the cross section of retaining cap
sleeve 30 can be substantially hexagonal, the radially inward face 508 spanning an axial
distance less than that of the axial distance spanned by the radially outward face 506. The
axially outward tapered surface 516, much like sloped portion 320 of the sealing ring retainer
26 (e.g.. Fig. 14), can serve to guide teeth 630 of a secondary fastening ring 32 toward the
piping element 36, as described elsewhere herein. In various embodiments, the retaining cap
sleeve 30 can be formed from a 1ron, steel, stainless steel, hardened steel, brass or similar
metallic material as well as a non-metallic matenal, {or example.

As shown 1n Figs. 29 through 30, the secondary fastening ring 32 may include
features substantially similar to, but distinguishable from, those of the primary fastening ring
28. For example, secondary fastening ring 32 may include ear members 610 extending from
an outer circumference 620. The ear members 610, similar to ear members 110 on the
primary fastening ring 28. may be configured to feed into cavities 93 1n retaining cap 34 to
prevent rotation of secondary fastening ring 32. Secondary fastening ring 32 may also
include teeth 630 extending from an inner circumference 640. Teeth 630 may be configured
to engage with, for example, a portion of pipe (e.g., pipe 36) inserted into the device 10.
Teeth 630 may also engage with, and be directed into proper position by, outward tapered

surface 516 of retaining cap sleeve 30. In various embodiments, the fastening rings 28 and
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malformed during installation, while springing back into their originally manufactured
position once installed. The rings 28 and 32 can also comprise other metallic and non-
metallic alternatives.

The internal thread 96 1n retaiming cap 34 can be configured to mate with external
thread 58 1n center body connector 20. Alternatively, the retaining cap thread can be on the
outer surface of the retaining cap, and the center body connector thread can be on the interior
surface of the center body connector. In various embodiments, the threads 96 and 58 are
provided with a sufficient pitch to enable full threaded connection with a half-rotation turn of
the retaining cap 34 upon the center body connector. In various embodiments, the rotation of
the retaining cap can be accomplished through use of actuating pin 700 shown in Fig. 31. As
shown therein, actuating pin 700 may include upper portion 702, lower portion 704, and tip
710. In some embodiments, upper portion 702 and lower portion 704 are optionally
disconnected for ease of use and storage. An alignment notch 706 can be included to
facilitate re-coupling of the upper and lower portions 702, 704. Further, tip 710 can be
configured to fit into an actuating pin recerver 730 on retaining cap 34, and a similarly sized
actuating pin recetrver 735 on center body portion 20. In certain embodiments, actuating pin
700 and actuating pin receivers 730, 735 are configured such that the pin 700 can be locked
into place and remain within receiver 730, 735 even in configurations where gravity would
otherwise pull the pin 700 out of place. In operation, a user can insert a first actuating pin
700 1nto recerver 730, and a second actuating pin 700 mto recerver 735. The actuating pins
700 can then be used by the user as gripping points to easily push/pull the pins and facilitate.
for example, the required half-rotation turn needed to enable full threaded connection of the
retaining cap 34, center body connector 20, and the packing arrangement 50 therein.

In operation, the center body connector 20 1s provided, having wiper seal 22, sealing
ring 24, and sealing ring retainer 26 installed therein. A user can then install retaining cap 34
onto one end of a pipe 36 to be connected. Retaining cap 34 has, 1n some embodiments.
secondary fastening ring 32, retaining cap sleeve 30, and primary fastening ring 28 installed
therein. The pipe 36 can then be mserted into one side of center body connector 20 with no
resistance, and the packing arrangement can appear, for example, as shown 1n Figs. 3A and
3B. As can be seen therein, sealing elements 22, 24 are not yet compressed, and fastening
rings 28, 32 are not engaging the pipe 36. Once the retaining cap 34 and the components
therein are tightened onto center body connector 20 (e.g., by threaded engagement of the
retaining cap with the center body connector and further by securing a bolt to the center body

connector 20), the packing arrangement 50 1s compressed into place as shown 1n Figs. 33 and
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34. It will be appreciated that the axial compression force of rotating the retaining cap 34
translates mto axial and radial compression of the packing arrangement 50 to create a tight
seal. A similar procedure can be emploved for the corresponding pipe 36 on the opposite
side of connector 20. Once tightened, a leak proof, sealed connection 1s established. In the
event a user desires to disconnect the coupled pipes 36, the process may simply be reversed,
allowing for clean, easy access to the interior of the pipe 36. If desired, the pipes 36 could
then be re-connected using the same procedure and parts.

As shown 1n Figs 1-3B, and 19, a bolt element 40 1s provided and 1s capable of being
installed within bolt retaining cavity 98 of retaining cap 34. Bolt element 40 can include bolt
head 60, bolt main body 65. bolt body extension 62, bolt thread 64, bolt tip 66, and spring
recerving hole 699 on bolt body extension 62. It will be appreciated that bolt element 40 can
include a head with a flat groove or “Philips head” groove for assistance in screwing bolt
element 40 into the bolt retaining cavity 98 as well as center body connector 20. Bolt thread
64 can be configured to match with thread portions 54 within bolt recerving portion 55 of
center body connector 20. When the bolt element 40 15 screwed 1nto the bolt receiving
portion 35 on the center body connector 20, the retaining cap 34 1s prevented from rotating
relative to the center body connector 20, thereby ensuring that the device and packing
arrangement remains securely 1n place. For ease of use, in some embodiments, a spring 42
can be 1nstalled around bolt main body 65. Spring 42 1s shown 1n greater detail in Figs. 25-
26. In some embodiments, spring 42 may include a radially inwardly extending tab 43 that
may be configured to fit within spring receiving hole 699 on bolt element 40. The tab 43
enables the spring to transfer 1ts energy to the bolt when compressed. When unscrewing bolt
element 40 {rom bolt receiving portion 55, the tension in the compressed spring acts to pull
the bolt element 40 out of the recerving portion 55 when the threads release, making 1t easier
for the user to disassemble the device, 1f desired.

Figs. 32 and 33 1illustrate the retaining cap 34 being fully mated with the center body
connector 20 through threaded engagement and bolt connection. As can be seen therein,
sealing elements 22, 24 are compressed axially between the sealing ring retainer 26 and the
flange 77 of the center body connector 20, and further compressed radially between the pipe
36 and the mnner surface 70 of the center body connector 20. Further, fastening rings 28, 32
are engaging the pipe 36, whereby the primary fastening ring 28 1s maintained within the
notch 38 of the pipe. It will be appreciated that sismilar compression and secure connection
can be employed in embodiments of the present invention addressing a piping element with

no groove, as shown in Figs. 4A and 4B, for example. As shown therein, the fastening rings
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28 and 32 are engageable with the pipe 36, and the sealing ring retainer 26 applies axial
pressure to the sealing elements 22, 24 when the cap 34 1s secured to the center body
connector 20.

In various other embodiments of the present invention, as shown, for example, 1n
Figs. 34 through 33, the device 10 includes a center body connector 120 and a packing
arrangement 150 that, when combined yet not tightened, form a cavity for the zero resistance
insertion of one or more piping or tubing elements 136. Such a packing arrangement 150 can
be emploved without the use of any fastening rings, in various embodiments. Once a pipe 1s
inserted, the packing arrangement 150 can be tightened against the body connector 120 to
provide a leak-free seal.

In various embodiments, as shown 1n Figs. 34 through 50, the packing arrangement
150 can include one or more of the following components: a center body connector 120,
sealing elements such as a wiper seal 122 and a sealing ring 124, a sealing ring retainer 126, a
spring support band 128 and a retaining cap 130. Figs. 34 through 37B show the piping
element 136 including an annular groove 138, which 1s engaged and employed by the
packing arrangement to facilitate operation of embodiments of the present invention as
described herein. Nevertheless, 1t will be appreciated that the embodiments of the present
invention as shown in Figs. 34 through 50 are operable with piping elements having no such
OTrOOVe.

In various embodiments as shown 1n Fig. 46, for example. the sealing ring retainer
126 1s bifurcated into two substantially semi-circular pieces., 126 A and 126B, joined at
circumferential seams 385. The pieces 126A and 126B can be held together in mating end-
to-end contact through a tight fit between the center body connector 120, the cap 130 and an
inserted piping element 136, as shown n Figs. 37A and 37B, and can further be held together
through the insertion of the spring support band 128 into a groove 387 formed by 1inner walls
380, 381 and 184 of the sealing ring retainer 126, as shown 1n Figs. 37A. 37B and 48, and as
described elsewhere herein. In various embodiments, the sealing ring retainer 126 can
comprise a single unitary body having a split formed therein. In various other embodiments,
the sealing ring retainer 126 can comprise more than two bodies joined at circumferential
seams, similar to seams 385 shared by the two bodies 126 A and 126B 1n Fig. 46.

As shown 1n Figs. 38 through 41, for example, center body connector 120 includes a
center portion 121 with pipe receiving portions 102, 103 extending 1in opposite directions
from respective sides of the center portion 121. The center body connector 20 includes a

radiallv outer surface 421, axial end wall surfaces 158, and a radially interior surface 170
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forming a cavity 424 extending axially through the body connector along an axis 300. In
vartous embodiments, the radially outer surface 421 1s substantially smooth at center portion
121, and includes thread(s) 179 at portions 102, 103 for rece1ving the cap member 130 as
described elsewhere herein. In alternative embodiments, the thread(s) 179 can be provided
on the interior surface 170 of the center body connector 120,

An nner flange 177 1s integrally formed with and 1s part of the center body connector
120, and acts as a tube stop for stopping mserted tubes and/or pipes (e.g., pipe 136). The
inner flange 177 extends radially inwardly from the interior surface 170 at the center portion
121 of center body connector 120. Flange 177 1s typically located between pipe receiving
portions 102, 103, and extends radially inwardly towards the longitudinal axis 300, resulting
in an internal radius from the longitudinal axis 300 to the tube stop flange 177 of Rig. In
some embodiments, R 1s substantially equivalent to the internal radius of the piping
element(s) 136 being connected, thereby enabling a seamless connection between the pipe(s)
136 from the perspective of fluids, etc., traveling within pipe(s) 136. In various
embodiments, a bolt retaining block 125 1s integrally formed with and 1s part of the center
body connector 120, extending radially outwardly of the outer surface 421 of the center body
connector 120. As shown in Figs. 38 through 41, block 125 has a wall 178 forming a radial
opening 127 and a pair of axial openings 129.

In various embodiments, as shown 1n Figs. 38 through 41, for example, the flange 177
has a first side interior wall surface 177A and a second side interior wall surface 177B. At
least a first portion of the body connector interior surface 170 extends from the first side
interior wall surface 177A of the flange 177 to an axial end wall surface 158 and forms first
155 and second 157 compartments ol increasing radial distance from the axis 300. In some
embodiments, the interior radius of the pipe receiving portions 102, 103 may vary at different
points along the longitudinal axis 300. This varying radius facilitates the receipt of different
parts 1. for example, packing arrangement 150. More specifically, as shown for example in
Figs. 38 through 41, the second or axially outer compartment 157 1s associated with a first
radius R11, and the first or axially inner segment 155 1s associated with a second radius R12.
The second or axially outer segment 157 can have a radius that varies along the longitudinal
axis 300, such that the radius of the axial outer segment 157 varies from a larger radius at 1ts
axially outermost point 174 to a smaller radius at 1ts axially innermost point 172. The axially
innermost point 172 of segment 157 1s also shared as the axially outermost point of axially
inner segment 155, Thus, at axially innermost point 172 of segment 157, radius R11 equals

radius R12. As shown 1n Figs. 38 through 41, the first segment or compartment 155 has a
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substantially constant radial distance R12 from the axis 300. Further, the body connector
outer surface 421 includes a thread 179 extending therealong at one or both pipe receiving
portions 102, 103. The thread(s) 179 can be configured to mate with corresponding threaded
portions of retaining cap 130.

The sealing elements. e.g.. wiper seal 122 and sealing ring 124, in the embodiments of
the invention as shown in Figs. 34 through 50 can be substantially as shown and described 1n
connection with Figs. 20 through 24.

Figs. 46 through 48 1llustrate an exemplary embodiment of sealing ring retainer 126,
which 1s configured to retain sealing elements such as sealing ring 124 and wiper seal 122 in
the packing arrangement 150 while also facilitating smooth and secure engagement with an
inserted piping element 136, particularly one with an annular groove 138 as shown 1n Figs.
34 and 35. In various embodiments, the sealing ring retainer 126 can be formed [rom a steel,
stainless steel, hardened steel, brass or similar metallic material as well as a non-metallic
material, for example.

As 1ts geometry suggests, sealing ring retainer 126 can be configured to fit within
center body connector 120 substantially at the point between sealing member 124 and cap
130 from an axial perspective, and between piping element 136 and center body connector
120 from a radial perspective. As described above and as shown 1n Fig. 47, for example,
vartous embodiments of the sealing ring retainer 126 can be bifurcated into two substantially
semi-circular pieces, 126A and 126B, joined at circumferential seams 385. The pieces 126A
and 126B can be held together in mating end-to-end contact through a tight fit between the
center body connector 120, the cap 130 and an inserted piping element 136, and can further
be held together through the msertion of support band 128 mnto a groove 387 formed by inner
walls 380, 381 and 184 of the sealing ring retainer, as shown 1 Figs. 37A, 37B and 48, and
as described elsewhere herein.

In various embodiments, as shown in Figs. 37A. 37B and 46 through 48, the sealing
ring retainer 126 and/or each segment 126 A/126B 1s a unitary, monolithic body having a
radhally extending inner surface 180, a radially outwardly extending mid-surface 182, an
axially extending lip surface 181 extending from the radially outer tip 480 of surface 180 to
the radially inner tip 482 of mid-surface 182, a ramp surface 183 extending both axially and
radially outwardly from the radially outer tip 484 of the mid-surface 182 to a radially interior
outer tip 485, and a base support surface 185 extending axially outwardly from radially
interior outer tip 485 to radially exterior outer tip 487. The sealing ring retainer 126 further

includes an axially outer surface 386 extending {rom outer tip 487 to axially mner tip 498.
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Axially outer surface 386 includes a lower edge surface 188 extending axially inwardly and
radiallv inwardly from tip 488 to a notch 187, an upper edge surface 497 extending axially
outwardly and radially inwardly from notch 187 to a support ridge 488 (1.e., the upper edge
surface 497 extends axially inwardly and radially outwardly from the support ridge 488 to
meet the lower edge surface 188 at the notch 187), and a base surface 186 extending radially
outwardly from support ridge 488 to outer tip 487. On its radially inner portion 490, the
sealing ring retainer 126 includes radially outwardly extending walls 380 and 381 sharing a
common axially extending wall 184 which forms a circumferentially extending groove 387,
as described elsewhere herein. An axially outer support surface 189 extends axially
outwardly from the radiallv inner tip 491 of the wall 380 to outer tip 498. Further, a slide

surface 382 extends axially and radially inwardly from the radially inner tip 493 of the wall

extends axially inwardly from mner edge 495 to axially interior lip edge 499. A lip step 399
extends radially outwardly from the axially interior lip edge 499 to a step edge 501, and a
platform surface 384 extends axially from the step edge 501 to an axially interior base edge
503, which 1s the radially inner edge of surface 180.

It will be appreciated that three notches are etfectively formed by elements and
surfaces of sealing ring retainer 126. For example, an axially intenior, radially exterior first
notch 505 1s formed by surfaces 181 and 182. An axially exterior second notch 187 1s formed
at the joint of surfaces 188 and 497, and an axially interior, radially interior third notch 511 1s
formed by surfaces 384 and 399. The first notch 505 securely pinches and retains a portion
of sealing member 124 when the cap 130 is secured to the body connector 120, as shown 1n
Fig. 37B. The second notch 187 mates with nidge 913 of the retaining cap 130 during
operation, as surfaces 497 and 188 mate with corresponding surfaces 135 and 133,
respectively, of retaining cap 130 when the cap 1s fully secured to the body connector 120.
The third notch 511 securely engages the gap 138 1n the piping element 136 when the cap
130 1s fully secured to the body connector.

As shown 1n Figs. 49 and 50, the spring support band 128 comprises an arc-shaped
component that fits within the groove 387 formed 1n the sealing ring retainer 126 as described
above. In various embodiments, the support band 128 1s a split tension spring designed to
keep pressure on the split sealing ring retainer 126 as part of the packing arrangement.
Because the sealing ring retainer 126 can be provided in two halves, as described above. the
support band acts as a tensioner keeping the two pieces together through assembly and

operation. In embodiments, the spring support band 128 1s biased outwardly, such that an
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expansive force 1s generated outwardly or convexly of the band 128. In various
embodiments, the spring support band 128 can comprise a spring steel formulation, for
example, that enables the band to be malformed during 1nstallation, while springing back into
1ts originally manufactured position once nstalled.

As shown 1n Figs. 42 through 435, the retaining cap 130 includes axially extending
wall 195 formed with a radially extending wall 907. The radially extending wall 907 has an
inner surface 930 and an outer surface 931. Simularly, the axially extending wall 195 has an
inner surface 932 and an outer surface 933. A bolt retaining block 192 1s formed with and
extends radially outwardly from the axially extending wall outer surface 933, and block 192
has a bolt retaining cavity 198 therein. In various embodiments, the bolt retaining cavity 198
may be of smaller diameter on the axially outer side, as at 920, in order to accommodate a
spring member, as described in connection with retaining cap 34 elsewhere herein. Axially
extending wall 195 can be provided with reinforcing extensions 901 that may also be used as
gripping points during manual installation and removal. Still referring to Figs. 42 through 45,
the axially extending wall inner surface 932 of the retaining cap 130 can form a cavity 196
extending through the retaining cap 130 for allowing a pipe (e.g., piping element 136 of Fig.
34) to pass through. The retaining cap 130 can also include internal threads 193 on the
axially extending wall inner surface 932 that are configured to mate with threads 179 in the
center body connector 120. In alternative embodiments, the retaining cap thread(s) can be
provided on the axially extending wall outer surface 933. As shown 1n Figs. 42 through 45,
the axially outer wall 907 1s provided with a neck 909 extending radially inwardly from the

radially extending wall inner surface 930 to a head portion 9135, wherein the head portion 915

the sealing ring retainer 126 during operation, as described elsewhere herein.

In operation, the center body connector 120 1s provided, having wiper seal 122,
sealing ring 124, and sealing ring retainer 126 installed therein. As shown in Fig. 37A,
sealing ring retainer 126 1s not in mating contact with piping element 136 prior to the cap 130
being fully secured to center body connector 120. However, spring support band 128 can be
inserted into the groove 387 of the sealing ring retainer 126 when the sealing ring retainer 1s
inserted into place. A user may then install retaining cap 130 onto one end of a pipe 136 to
be connected. The pipe 136 can then be mnserted into one side of center body connector 120
with no resistance, and retaining cap 130 and the components therein can then be tightened
onto center body connector 120 by threaded connection such that the thread 193 engages the

thread 179 on the center body connector 120. The connection can further be secured by
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securing a bolt element 140 to the center body connector 20, thereby compressing packing
arrangement 50 1nto place. In various embodiments, installation can occur by a user placing
the pin 700 1n the radial opening 127 of block 125 and rotating the retaiming cap 130 for the
threaded engagement. When the center body connector 120 1s secured to the retaining cap
130, the center body connector axis and the retaining cap axis become coaxial.

Bolt element 140 1s provided with head 160, body 162, threaded surface 164 and tip
166 for engaging the center body connector 120 similar to the way bolt element 40 engages
center body connector 20 as described elsewhere herein, including with spring 142 being
employed similar to spring 42. Bolt element 140 can further include an adapted head 160
having a flat head groove or “Philips head” groove for ease of operation. It will be
appreciated that the axial compression force of rotating the retaining cap 130 translates into
axial and radial compression of the packing arrangement 150 (o create a tight seal. A simuilar
procedure can be employed for the corresponding pipe 136 on the opposite side of connector
120. Once tightened, a leak proof, sealed connection 1s established. It will be appreciated
that the location of the block 125 on the center body connector 120 with the bolt receiving
openings 129 forces the alignment of the bolt(s) 140 on the retaining cap(s) 130 to occur
without over-torquing the fitting. It will further be appreciated that the inner surface 930 of
the radially extending wall 907 of the retaining cap 130 does not contact the axial end wall
surface 158 of the center body connector 120 when fully tightened, so as to avoid
unnecessary wear on these surfaces and to ensure that the sealing ring retainer 1s adequately
compressed.

The invention may be embodied in other specific forms without departing from the
spirit or essential characteristics thereof. The present embodiments are therefore to be
considered in all respects as 1llustrative and not restrictive, the scope of the invention being
indicated by the claims of the application rather than by the foregoing description, and all
changes which come within the meaning and range of equivalency of the claims are therefore

intended to be embraced therein.
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The embodiments of the present invention for which an exclusive property or

privilege is claimed are defined as follows:

]. A locking pipe joint assembly, comprising:

a center body connector having an outer surface, an axial end wall surface, and
an interior surface forming a cavity extending through the body connector along a
center body connector axis, the center body connector including a flange formed so as
to extend radially inwardly from the interior surface and a block extending radially
outwardly from the outer surface, wherein the block is formed with at least one
opening having an inner surface;

a retaining cap having a radially extending wall and an axially extending wall,
with each of the radially extending and axially extending walls having respective
inner and outer surfaces, with a bolt retaining block formed with and extending
radially outwardly from the axially extending wall outer surface, with the bolt
retaining block forming a bolt retaining cavity, wherein the retaining cap axially
extending wall inner surface forms a cavity extending through the retaining cap along
a retaining cap axis, wherein the retaining cap axially extending wall 1s adapted to
threadedly engage the center body connector such that the center body connector axis
and the retaining cap axis are coaxial; and

a first packing arrangement engaged with the retaining cap inner surface and
the body connector interior surface, whereupon as the retaining cap threadedly
engages the center body connector, the first packing arrangement is compressed,

wherein the first packing arrangement comprises at least one sealing member and a

sealing ring retainer, wherein the sealing ring retainer has an axially outer surface
having a support ridge positioned radially inwardly of a radially exterior outer tip,
wherein the axially outer surface includes a lower edge surface extending axially
inwardly and radially outwardly from an axially outer tip, and further includes an
upper edge surface extending axially inwardly and radially inwardly from the support

ridge such that the upper edge surface meets the lower edge surface at a notch.

2. The assembly of claim 1, further including a bolt element extending through
the bolt retaining cavity of the retaining cap and the inner surface of the at least onc opening

in the block extending radially outwardly of the body connector outer surtace.

20

CA 2999473 2019-05-28



3. The assembly of claim 1 or claim 2, wherein the center body connector flange
has a first side interior wall surface and a second side interior wall surface, and wherein at
least a first portion of the body connector interior wall surface extends from the first side
interior wall surface of the flange to the axial end wall surface and forms at least first and
second compartments, wherein the first compartment 1s of a constant radial distance from the
center body connector axis and is positioned at an axially inner portion of the body connector,
and wherein the second compartment extends from the first compartment toward the axial
end wall surface and has a radial distance that increases from the first compartment axially

outwardly toward the axial end wall surface.

4, The assembly of any one of claims 1 to 3, wherein the body connector extends

axially outwardly from the flange in a pair of opposite directions so as to form a first pipe

receiving portion and a second pipe receiving portion, and turther wherein the outer surface
of the body connector corresponding to the first and second pipe receiving portions includes a

thread extending therealong.

5. The assembly of any one of claims 1 to 4, wherein the at least one opening of

the block of the center body connector includes a pair of axial openings and a radial opening.

6. The assembly of any one of claims 1 to 5, wherein the radially extending wall
inner surface of the retaining cap includes a neck extending radially inwardly from the axially
extending wall inner surface to a head portion, wherein the head portion has a ridge formed

therewith that extends axially inwardly of the neck.

7. The assembly of any one of claims 1 to 6, wherein the sealing ring retainer
comprises a body having a radially extending inner surface, a radially outwardly extending

mid-surface, and an axially extending lip surface extending from a radially outer tip of

radially extending inner surface to a radially inner tip of mid-surface.

8. The assembly of claim 7, wherein the sealing ring retainer further comprises a
ramp surface extending both axially and radially outwardly from the radially outer tip of

radially extending inner surface of the mid-surtace to a radially interior outer tip, and a base
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support surface extending axially outwardly from the radially interior outer tip to a radially

exterior outer tip.

9. The assembly of claim 8, wherein the sealing ring retainer body further
includes a base surface extending radially outwardly from the support ridge to radially
exterior outer tip, and wherein the body further includes a radially inner portion having first

and second radially outwardly extending walls sharing a common axially extending wall,

wherein the radially outwardly extending walls and the axially extending wall form a

circumferentially extending groove.

10.  The assembly of claim 9, wherein the sealing ring retainer body further
includes an axially outer support surface extending axially outwardly from a radially inner tip
of the first radially outwardly extending wall to the axially outer tip, a slide surface extending
axially and radially inwardly from a radially inner tip of the second radially outwardly
extending wall to a radially inner edge of the radially inner portion of the body, an axially-
mid base surface extending axially inwardly from an inner edge to an axially interior lip edge,
a lip step extending radially outwardly from the axially interior lip edge to a step edge, and a

platform surface extending axially from the step edge to an axially interior base edge.

11.  The assembly of claim 1, wherein the sealing ring retainer comprises at least
one body having a radially inner portion with first and second radially outwardly extending
walls sharing a common axially extending wall, wherein the radially outwardly extending

walls and the axially extending wall form a circumferentially extending groove.

12.  The assembly of claim 11, wherein the sealing ring retainer comprises a body

that is split.

13.  The assembly of claim 11 or claim 12, wherein the sealing ring retainer

comprises two or more bodies.

14.  The assembly of any one of claims 1 to 13, wherein the first packing
arrangement further includes a spring support band positioned at least partially within the

circumferentially extending groove.
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1S.  The assembly of any one of claims 1 to 14, wherein the first packing

arrangement includes first and second fastening rings.

16.  The assembly of claim 15, wherein the second fastening ring has a base with a
radially outer wall surface, an axially inner wall surface and an axially outer wall surface, and
wherein the radially outer wall surface abuts the retaining cap inner surface, and wherein the

axially inner wall surface abuts the axial end wall surface of the body connector.

17.  The assembly of claim 1, wherein the sealing ring retainer has a radially inner
portion and a radially extending inner surface, wherein the radially inner portion includes a
platform surface extending axially outwardly of the radially extending inner surface and a lip
step extending radially inwardly from the platform surface, wherein the platform surface and

the lip step form a notch.

18.  The assembly of any one of claims 1 to 17, wherein the inner surface of the
radially extending wall of the retaining cap does not contact the axial end wall surface of the

center body connector.

19. A method of providing a locking pipe joint assembly, comprising;
forming a center body connector with an outer surface, an axial end wall
surface, and an interior surface forming a cavity extending through the body

connector along a center body connector axis, the center body connector including a
flange formed so as to extend radially inwardly from the interior surface and a block
extending radially outwardly from the outer surface, wherein the block is formed with
at least one opening having an inner surface;

forming a retaining cap with a radially extending wall and an axially extending
wall, with each of the radially extending and axially extending walls having
respective inner and outer surfaces, with a bolt retaining block formed with and
extending radially outwardly from the axially extending wall outer surface, with the
bolt retaining block forming a bolt retaining cavity, wherein the retaining cap axially
extending wall inner surface forms a cavity extending through the retaining cap along

a retaining cap axis, and wherein the retaining cap axially extending wall is adapted to
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threadedly engage the body connector outer surface such that the center body
connector axis and the retaining cap axis are coaxial; and

providing a first packing arrangement for engagement with the retaining cap
inner surface and the body connector interior surface, wherein the first packing
arrangement comprises at least one sealing member and a sealing ring retainer,
wherein the sealing ring retainer has an axially outer surface having a support ridge
positioned radially inwardly of a radially exterior outer tip, wherein the axially outer
surface includes a lower edge surface extending axially inwardly and radially
outwardly from an axially outer tip, and further includes an upper edge surface
extending axially inwardly and radially inwardly from the support ridge such that the

upper edge surface meets the lower edge surface at a notch.

70.  The method of claim 19, wherein the sealing ring retainer has a radially inner
portion and a radially extending inner surface, wherein the radially inner portion includes a
platform surface extending axially outwardly of the radially extending inner surface and a lip

step extending radially inwardly from the platform surface, wherein the platform surface and

the lip step form a notch.

71.  The method of claim 19 or claim 20, wherein the radially extending wall inner
surface of the retaining cap includes a neck extending radially inwardly from the axially
extending wall inner surface to a head portion, and wherein the head portion has a ridge

formed therewith that extends axially inwardly of the neck.

22. A locking pipe joint assembly, comprising:

a center body connector having a center portion, an outer surface, an axial end
wall surface, and an interior surface forming a cavity extending through the body
connector along a center body connector axis, the center body connector including a

flange formed so as to extend radially inwardly from the interior surface and a block
extending radially outwardly from the outer surface, wherein the block is formed with
at least one opening having an inner surface, and further including a pair of pipe
receiving portions extending axially from the center portion in opposite directions,
wherein each of the pipe receiving portions includes a thread;

at least one retaining cap having a radially extending wall and an axially
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extending wall, with each of the radially extending and axially extending walls having
respective inner and outer surfaces, with a bolt retaining block formed with and
extending radially outwardly from the axially extending wall outer surface, with the
bolt retaining block forming a bolt retaining cavity, wherein the retaining cap axially
extending wall inner surface forms a cavity extending through the retaining cap along
a retaining cap axis, wherein the retaining cap axially extending wall includes a thread
adapted to engage the thread of at least one of the pipe receiving portions ot the center
body connector;

a bolt element extending through the bolt retaining cavity of the retaining cap
and secured to the inner surface of the at least one opening in the block extending
radially outwardly of the body connector outer surface; and

a first packing arrangement for engagement with the retaining cap inner
surface and the body connector interior surface, wherein the first packing arrangement
comprises at least one sealing member and a sealing ring retainer, wherein the sealing
ring retainer has an axially outer surface having a support ridge positioned radially
inwardly of a radially exterior outer tip, wherein the axially outer surface includes a
lower edge surface extending axially inwardly and radially outwardly from an axially
outer tip, and further includes an upper edge surface extending axially inwardly and
radially inwardly from the support ridge such that the upper edge surface meets the

lower edge surface at a notch.

23.  The assembly of claim 22, wherein the first packing i1s compressed as the

retaining cap threadedly engages the center body connector.

24,  The assembly of claim 22 or claim 23, wherein the at least one retaining cap
comprises first and second retaining caps, and wherein each of the retaining caps 1s adapted
to engage the respective thread of a respective one of the pipe receiving portions of the center

body connector.

25. A locking pipe joint assembly, comprising:
a center body connector having an outer surface, an axial end wall surface, and
further having an interior surface forming a cavity extending through the body

connector along a center body connector axis, the center body connector including a
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flange formed so as to extend radially inwardly from the interior surface and radially
outwardly from the outer surface, the flange having a first side interior wall surface
and a second side interior wall surface, at least a first segment of the body connector
interior surface extending from the first side interior wall surface of the flange to the
axial end wall surface and forming first, second and third compartments of increasing
radial distance from the axis, with the first compartment having a substantially
constant radial distance from the axis and positioned at an axially inner portion of the
body connector, with the third compartment having a substantially constant radial
distance from the axis that is larger than the radial distance of the first compartment,
wherein the third compartment is positioned at an axially outer portion of the body
connector, and with the second compartment extending from the first compartment to
the third compartment and having a radial distance that increases from the first
compartment to the third compartment;

a retaining cap having a radially extending wall and an axially extending wall,
with each of the radially extending and axially extending walls having respective
inner and outer surfaces, with a bolt retaining block formed with and extending
radially outwardly from the axially extending wall outer surface, with the bolt
retaining block forming a bolt retaining cavity, wherein the retaining cap axially
extending wall inner surface forms a cavity extending through the retaining cap along
a retaining cap axis, wherein the retaining cap axially extending wall 1s adapted to
threadedly engage the body connector such that the center body connector axis and
the retaining cap axis are coaxial;

a first packing arrangement comprising at least a first fastening ring retained
against the first segment of the body connector interior surface, wherein the first
packing arrangement further comprises at least one sealing member and a sealing ring
retainer, wherein the sealing ring retainer has an axially outer surface having a support
ridge positioned radially inwardly of a radially exterior outer tip, wherein the axially
outer surface includes a lower edge surface extending axially inwardly and radially
outwardly from an axially outer tip, and further includes an upper edge surface
extending axially inwardly and radially inwardly from the support ridge such that the
upper edge surface meets the lower edge surface at a notch; and

a second packing arrangement comprising at least a second fastening ring

retained against the retaining cap radially extending wall inner surface.
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26. A locking pipe joint assembly, comprising;

a center body connector having an outer surface, an axial end wall surface, and
an interior surface forming a cavity extending through the body connector along a
center body connector axis;

a retaining cap having a radially extending wall and an axially extending wall,
with each of the radially extending and axially extending walls having respective
inner and outer surfaces, wherein the retaining cap axially extending wall is adapted
to threadedly engage the center body connector such that the center body connector
axis and the retaining cap axis are coaxial; and

a first packing arrangement engaged with the retaining cap inner surface and
the body connector interior surface, whereupon as the retaining cap threadedly
engages the center body connector, the first packing arrangement is compressed,
wherein the first packing arrangement comprises at least one sealing member and a
sealing ring retainer, wherein the sealing ring retainer has an axially outer surface
having a support ridge positioned radially inwardly of a radially exterior outer tip,
wherein the axially outer surface includes a lower edge surface extending axially
inwardly and radially outwardly from an axially outer tip, and further includes an

upper edge surface extending axially inwardly and radially inwardly from the support

ridge such that the upper edge surface meets the lower edge surface at a notch.

27.  The assembly of claim 26, further comprising a bolt element securing the

center body connector and the retaining cap together.

78.  The assembly of claim 26 or claim 27, further comprising a first fastening ring

retained against the body connector interior surface.

29.  The assembly of claim 28, further comprising a second fastening ring retained

against the retaining cap radially extending wall inner surface.

30.  The assembly of any one of claims 26 to 29, wherein the at least one sealing

member comprises a wiper seal abutting the interior surface of the body connector.
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31.  The assembly of any one of claims 26 to 29, wherein the at least one sealing
member comprises a sealing ring abutting the sealing ring retainer and the interior surface of

the body connector.

32.  The assembly of claim 26, further comprising a first fastening ring retained
against the body connector interior surface and a second fastening ring retained against the
retaining cap radially extending wall inner surface, and wherein the at least one sealing
member comprises a wiper seal abutting the interior surface of the body connector and a

sealing ring abutting the sealing ring retainer and the interior surface of the body connector.
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