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(57) A joint 1s provided for interconnecting a pipe (11) or
other tubular element with a hollow structure (3) having
a tubular nlet (7) thereto. The joint includes an annular
sealing member (9) which 1s provided with first and
second sealing means (13 and 15). The first sealing
means provide sealing engagement between the annular
sealing member and the inlet. The second sealing means
provide sealing engagement between the annular sealing
member and the tubular member. The annular sealing
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therebetween, said second sealing means engaging the
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relative axial positions therebetween.




CA

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

02310001 2000-05-12

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 :
F16L

(21) International Application Number:

PCT/GB98/03437

(22) International Filing Date: 18 November 1998 (18.11.98)

(30) Priority Data:
97242219 18 November 1997 (18.1197) GB
98020019 2 February 1998 (02.02.98) GB
09812551.1 11 June 1998 (11.06.98) GB

(71)(72) Applicant and Inventor: DAVIDSON, Paul {GB/GB]; 18
Ploughmans Way, Tytherington, Macclesfield SK10 2UN
(GB).

(74) Agent: HARRISON GODDARD FOOTE; Belmont House, 20
Wood Lane, Leeds L.S6 2AE (GB).

(54) Title: JOINT
(57) Abstract

(11) International Publication Number:

(43) International Publication Date:

WO 99726005

27 May 1999 (27.05.99)

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE
GH, GM, HU, ID, IL, IS, JP, KE, KG
LK, LR, LS, LT, LU, LV, MD, MG, MK
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, T™M,
YU, ZW, ARIPO patent
T

3
g
]

K, ES, FI, FR, GB, GR, IE, IT,
nt (BF, BJ, CF, CG, (I,

Published
Without international search report and to be republished
upon receipt of that report.

A joint is provided for interconnecting a pipe (11) or other tubular element with a hollow structure (3) having a tubular inlet (7)
thereto. The joint includes an annular sealing member (9) which is provided with first and second sealing means (13 and 15). The first
sealing means provide sealing engagement between the annular sealing member and the inlet. The second sealing means provide sealing
engagement between the annular sealing member and the tubular member. The annular sealing member and inlet are provided with means
to secure said sealing member to said inlet to prevent axial movement therebetween, said second sealing means engaging the outer curved
surface of the tubular member whereby sealing engagement may be effected between the sealing member and the tubular member over a

plurality of relative axial positions therebetween.
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JOINT

This Invention relates to joints and in particular to joints and hand tools for

> connecting a pipe or other tubular elements to a hollow structure having a tubular
inlet thereto. '

Joints of the type with which this invention is concerned have many applications,
examples being joints for use in connection with centra] heating systems, air

10 conditioning systems, vehicles, white goods, petrol pumps, fire fighting equipment,
heater batteries, tank fittings and three way valve systems.

Current joints of the type with which this invention is concerned are normally such
that they are difficult to install and a major reason for this is that they do not allow

15 relative axial movement between the pipe and the hollow structure to which the pipe
is t0 be connected.

According to the present invention there is provided a !a method of interconnecting an

end of a pipe with a hollow structure having a screw-threaded tubular inlet thereto,
20  the method comprising applying an annular sealing member around the pipe, said

annular sealing member having a screw-threaded portion for engagement with the

screw-threaded tubular inlet and being provided with first and second sealing means,

said first sealing means being for sealing engagement between said annular sealing

member and said inlet and said second sealing means being for sealing engagement
25  between said annular sealing member and said pipe end, distorting outwardly the end
of the pipe around at least a portion of the periphery thereof, and effecting screw-
threaded engagement between the annular sealing member and the tubular inlet,
whereby sealing engagement may be effected between said sealing member and said
pipe end over a plurality of relative axial positions therebetween.

30
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Accordingly, a joint formed by a method allows relative axial movement betweaen the
members to be joined together. Such an arrangement allows easy positioning of the
members into their appropriate positions relative to each other and subsequent

operation to form an effective joint between the members.

The annular sealing member is a single member provided with means for
accommodating the first and second sealing means as well as a screw threaded
portion or other means for engaging the tubular inlet. The annular sealing member
may also be provided with a recess so as to accommodate a protrusion or crimp or

10 upset of a pipe. The recess is preferably substantially continuous about the periphery
of the pipe

The first and second secaling means may be any suitable sealing elements, for
instance, O-rings.
15
The sealing member and the pipe may be put into sealing engagement with each other
over a plurality of discrete relative axial positions or over a continuous range of
positions therebetween. Preferably, the pipe is provided with some form of radially
and outwardly extending protrusion which limits the range of axial positions due to
20 engagement between said protrusion and another element of the joint, for instance,
the annular sealing member.

>< In another embodiment of the invention the pipetis provided with two radially and
outwardly extending protrusions. Preferably, the first of said protrusions protrudes a

25 sufficient distance about the periphery of a pipe so as to engage with the joint of the
invention and prevent the pipe from being pulled out of engagement with same.

More preferably said first protrusion is suitably located a relatively short distance

from the end of the pipe. Preferably, the second protrusion is relatively small with

respect to the first protrusion, and more preferably still said second protrusion is of
30 marginally smaller dimensions than the recess portion in the annular sealing member.

Thus, in use and in position, said second protrusion is accommodated within the

CA 02310001 2000-05-12
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recess portion of the annular sealing member and is allowed sufficient movement
therein so as not to impede rotational movement of the pipe.

It will be appreciated that provision of two protrusions, the first protrusion acting as a

3  pipe-stop just outside the joint itself, and the second protrusion being loosely
accommodated within the joint itself, allows for limited axial movement whilst
providing & secure joint.

The invention also provides a joint for use in the method of the invention, the joint
10  being as defined above in connection with said method.

There may also be provided with the joint & tool comprising means for distorting or
crimping or flaring the end of a pipe. Ideally the tool is manually operated and the
tool may be of a scissors type or a clamping type action. In the scissors type
15 embodiment, the tool comprises pivotelly connected upper and lower jaws, wherein
the Jower jaw has corresponding recesses into which spikes or ribs of the upper jaw
fit when the jaws are closed together about at least a part of a pipe. Alternatively the
tool comprises a clamp, whetein an upper surface of said clamp is provided with

recess portons and a lower surface is provided with corresponding spikes or ridges

20 or the like which fit into the recesses in a clamped position. In use, the pipe is
sandwiched between the two clamping surfaces or scissors jaws and sufficient force
15 applied so as to impart a crimp or ridge or groove onto the pipe surface.

Embodiments of the invention will now be described, by way of examples only, and
25 with reference to the accompanying drawings, in which:-

Figure 1 shows a cross-section through a first embodiment of a joint of the
invention;
Figure 2 shows an embodiment of Figure 1 but with different relative axial
30 positions between the members of the drawing;

CA 02310001 2000-05-12 AMENDED SHEET
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Figure 3 shows & cross-section through a second embodiment of a joint of the
invention;
Figure 4 shows a cross-section through a third embodiment of a joint of the
invention;
5 Figure 5 shows a cross-section through a fourth emboditent of a joint of the
invention;
Figure 6 shows & cross-section through a fifth embodiment of a joint of the
presemt invention;
Figure 7 shows a cross-section through a sixth embodiment of a joint of the
10 invention;
Figure 8 shows a cross-section through & seventh embodiment of 2 joint of the
invention;
Figure 9 shows a tool for distorting or crimping the end of a pipe for use with
a joint of the present invention;
1S Figure 10 shows an alternative embodiment of a tool for distorting or
crimping the end of a pipe for use with a joint of the present invention;
Figure 11 shows a cross-section through a ninth embodiment of a joint of the
invention,
Figure 12 shows the too! of Figure 10 placed about the joint of Figure 11 at
20  the start of the procedure to distort or crirap the end of a pipe; and
Figure 13 shows progression of Figure 12,

Referring to Figures 1 and 2 of the accompanying drawings, a joint 1 lies between a
pipe receiving fitting 3 of a central heating radiator and a radiator valve (not shown).

25  Pipe receiving fitting 3 is in the form of a hollow sphere 5 from which a short tubular
inlet 7 extends. The fitting 3 is provided with a short length of pipe (not shown)
integral therewith and which is welded to the body of the radiator (not shown).
Tubular inlet 7 is threaded on its inner surface.

30 The joint comprises two parts, an annular sealing member 9 and & tubular member
11.

4
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The annular sealing member 9 is in the form of a short tube of which a first portion
11 has a relatively thick tubular wall and is provided with a threaded outer surface
which is for engagement with the threaded inner surface of inlet 7 of pipe receiving

5  fitting 3.

10 As seen 1n Figures 1 and 2, O-ring accommodating portion 13 is in the form of an
outwardly facing recess which is shaped and dimensioned so as to hold an O-ring 17
and allow it to be compressed against the radial end surface 19 of inlet 7 of fitting 3.
This 1s achieved by the recess 13 being provided with two spaced apart radial walls,
the radial wall remote from inlet 7 extending radially outwardly beyond the inner

15 radial wall. As a result the O-ring 17 can be trapped between the outer radial wall
and the surface 19, as illustrated in Figures 1 and 2.

The second O-ring accommodating portion 15 lies adjacemt the first O-ring
accommodating portion and is in the form of a recess facing radially inwardly. This

20 recess accommodates a second O-ring 21 which is for sealing engagement between
the annular sealing member 9 and the tubular member 11.

Tubular member 11 is provided with a radially outwardly directed end flange 23
which may be formed by deforming the end of a uniform tubular member.

25
In order to form a secure joint between a pipe having associated therewith tubular

member 1] and the pipe receiving fitting 3, the tubular member 11, having the
annular sealing member 9 positioned thereabout, is introduced into inlet 7. The outer

threaded portion of annular sealing member 7 is brought into engagement with the
30 inner threaded section of inlet 7 and annular sealing member 9 1s tumed until O-ring

>

CA 02310001 2000-05-12 AMENDED SHEET
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17 is compressed between the annular sealing member and the inlet 7. At this

position, O-ring 21 is in firm scaling engagement with tubular member 11,

Figure 2 illustrates the same joint but with the tubular member 11 shown in a
5  different axial position relative to pipe receiving fitting 3. Figures | and 2 illustrate
the full range of axial positions between member 11 and fitting 3, thereby allowing

for ease of fitting of the joint and for the accommodation of different relative

posttions between the pipe and the radiator to which it is to be connected.

10 ]t should be appreciated that the use of the joint such as that described above allows
the central heating radjator to be rotated relative to the pipes to which it is connected

since fitting 3 may be rotated with annular sealing member 9 about tubular member
1. Accordingly such joints provided between two coaxially aligned valves of &
radiator allow the radiator to be lifted and hingedly lowered to give access to the wall
15 there behind for maintenance and decoration without use of tools or loosening any

plumbing connection.

Referring now to Figure 3 of the accompanying drawings, a second embodiment of a

20  joint in accordance with the present invention is similar to the embodiments shown in
Figures 1 and 2, the main difference being that the annular sealing member 71 catries
an internal threaded section 73. Tubular inlet 75 carries an outwardly facing threaded
section 77 for engagement with section 73 of annular sealing member 71.

25 Referring to Figure 4 of the accompanying drawings, a third embodiment of a joint of
the present invention is shown in use providing sealing of, for instance, an outlet pipe
81 into the wall 83 of a tank. In this case the annular sealing member 85 is in the
form of a short tube of which a first portion 87 is shaped to provide an internal recess
for accommodating an O-ring 89. Extending longitudinally from portion 87 is an

30 externally threaded portion 91. As illustrated in Figure §, annular sealing member 85
surrounds pipe 81 with O-ring 89 in sealing engagement with the wall of pipe 81.

CA 02310001 2000-05-12 AMENDED SHEET
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A further O-ring 93 is located around threaded portion 91 adjacent O-ring
accommodating portion 87.

>  The joint is mounted into the tank wall with threaded portion 91 being in threaded

engagement with a backing nut 95 welded to the rear of the tank wall 83 about the
entry hole therein.

Pipe 81 1s provided with an outwardly extending flange or crimped portion 97 which
10 might be continuous or discontinuous around the periphery of the pipe. This portion

97 prevents the pipe from being pulled out of engagement with the joint. However

subject to this limitation, axial movement between the pipe and the joint is possible.

An advantage of a tank joint as described above is that the inlet pipe may be fitted to
15  the bottom of the tank and then pushed up into the tank to provide a clearance
between the bottom of the tank and the end of the pipe of an appropriate amount, say

of the order of Sem. With currently available arrangements, the inlet is provided in
the side of the tank because no axial movement is possible between the pipe and the

tank.

20
Referring to Figure 5 of the accompanying drawings, there is illustrated a joint for
interconnecting two pipes 101 and 103. The joint include a substantially tubular
member 105 which has two externally threaded portions 107 and 109, longitudinally
separated from each other. Intemnally tube 105 includes a central section 111 of

25 relatively small diameter and stepped outwardly therefrom at each end thereof, pipe
accommodating portions 113 and 115 of somewhat larger diameter.

As shown in Figure 5, each pipe end 10] and 103 1s provided with an outwardly
directed flange 117 which extends about the periphery of the pipe end and is located
30 ashort distance from the very end of the pipe.

7
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The joint is provided with a pair of annular sealing members 1 19, 121. Each annular
sealing member is associated with a respective pipe end and each has an internally
threaded section 123 for engagement with a respective threaded section of tube 107.

Adjacent the threaded section is located an O-ring 125 which is for sealing between
5  the end of tube 107 and the annular sealing member 119 or 121.

Longitudinally adjacent O-ring 125 is an intemally facing channel or recess 127

provided on the annular sealing member 119 or 121. Located within recess 127 is a

further O-ring 129 providing sealing between the annular sealing member and the
10 pipe.

It can be seen that, with pipes 101 and 103 located in position, as shown in Figure 6,

within respective annular sealing members 107 and 109 and with the latter tightened

on threaded tube 105, sealing is provided between the two pipe ends via the annular
15  sealing members and the central tube.

Referring now to Figure § of the accompanying drawings, a joint for connecting
together two pipes 131, 135 is similar to that described in connection with Figure 5
except that there is associated with each pipe end only a single sealing ring 135

20  which, as shown in Figure 7, is, in use, squeszed between the pipe end, the central
threaded tube 137 and the respective annular sealing member 139 or 141.

Referring to Figure 7 of the accompamying drawings, a joint is shown for sealing
between two pipes disposed at angles to each other, in this case at a right angle to

25 each other. The essential difference between this joint and that of Figure 7 is that the
central tube 143 includes a right angle tumn.

Referring now to Figure 8 of the accompany drawings, there is here shown an
arrangement similar to that of Figures 7 and 8 except that it is for use in connecting
30 together three pipes and makes use of a T-junction ceatral member 145 having three

8
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threaded ends, each said end for mating with a corresponding annular sealing

member.

Referring to Figure 9 of the accompanying drawings, there is depicted a simple tool

5 for distorting or crimping the end of a pipe for use in connection with one of the
above described joints of the present invention. The t00] is a manual, scissor-action
implement having handles 121 and 123 which are pivotal ly connected together and

from which extend upper and lower jaws 125 and 127. Upper jaw 125 is provided

with & downwardly extending spike or rib 129. Lower jaw 127 is provided with a

10 corresponding recess 131 into which spike or rib 129 fits when the jaws of the

mnplement are closed together.

With the pipe end placed between the jaws 125, 127 of the implement, the jaws may
be manually caused to come together and pressure exerted on the handles of the

15 implement wili cause the spike or rib 129 to deform the pipe near its end to form an
outwardly extending deformation on the pipe end. The deformation may be a single
deformation, a senes of peripherally spaced apart deformations or, by running the
tool around the pipe end, a continuous peripheral distortion.

20  With reference to Figure 10 there is shown an alternative embodiment to the tool of
Figure 10. In this particular embodiment the tool 146 operates by a clamping
mechanismn, the force being applied by turning of screw threaded means 145. Lower
clamping surface 147 is provided with protrusions 149 and 150 and upper clamping
surface 148 is provided with corresponding recesses 151 and 152. Protrusion 150 is

25  spiked so as to provide significant deformation to a pipe when clamped abourt a pipe,
in order that a ridge of sufficient dimensions is formed that is capable of abutting the
end of the annular sealing member and preventing disengagement of the joint.
Protrusion 149 is of relatively smaller dimensions and is intended to provide the pipe
with a relatively less prominent ridge or deformation following clamping about the

30 pipe.

9
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Referring to Figure 11 there is shown 2 ninth embodiment of a joint in accordance
with the present invention, which is similar to the embodiments shown in Figures 4
and 3, in that the annular sealing member 153 catries an internal threaded section
154. The main difference being the provision of a recess portion 153, the recess

5 portion is provided on the innermost surface of the annular sealing member, that
surface being in contact with the pipe 156 and close to the end of the threaded section
154.

With reference to Figures 12 and 13, there is shown the tool 146 of Figure 10, placed

10 about the pipe and joint of Figure 11 at a preliminary stage in the process of crimping
or deforming or grooving the pipe 156. Upper clamping surface 148 is allowed to
rest on the outer surface 157 of the pipe and 1s located by abutting the end of the pipe
against an inner surface 158 of the tool. Once in position, clamping force is applied
by turning the threaded screw means 145. The clamping force is continually applied

15 (with reference to Figure 13) until the two protrusions on the lower clamping surface
arc posrtioned in their corresponding recesses in the upper clamping surface thereby
effectively sandwiching the pipe therebetween. As a result of the applied clamping
force the pipe is appropriately deformed so that it has the first and second protrusions
imparted thereon.

20
The joint and tool of the present invention therefore presents a novel and elegant
means for connecting a pipe or other tubular clement to a hollow structure such as a
water tank or the like, having a tubular inlet thereto. It also provides a joint that is
casy to install and provides some relative axial movement for ease of maintenance

25 and the like whilst maintaining a strong and effective connection.

P15387.3

10
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CLAIMS
1. A method of interconnecting an end of a pipe (11) with a hollow structure (3)

having a screw-threaded tubular inlet (7) thereto, the method comprising applying an

anpular sealing member (9) around the pipe, said annular sealing member having a

5  screw-threaded portion (11) for engagement with the screw-threaded tubular inlet and

being provided with first and second sealing means, said first sealing means (17)

being for sealing engagement between said annular sealing member and said inlet

and said second sealing means (21) being for sealing engagement between said

annular sealing member and said pipe end, distorting outwardly the end of the pipe

10 around at least a portton of the periphery thereof, and effecting screw-threaded

engagement between the annular sealing member and the tubular inlet, whetreby

sealing engagement may be effected between said sealing member and said pipe end
over a plurality of relative axial positions therebetween.

15 2. A method eccording to Claim 1 in which the ennular scaling member is
provided with a recess to accornmodate the outwardly distorted portion of the pipe

end.

3. A method according to Claim | or Claim 2 wherein the recess is substantially
20 continuous about the periphery of the pipe.

4. A method according to any of the preceding claims wherein one or both of the
first and second sealing means is an O-ring.

25 5. A method according to any of the preceding claims in which the annular
scaling member and the tubular member are such that they may be put into sealing

engagement with each other over a plurality of discrete relative axial positions or

over a continuous range of positions therebetween.

11
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6. A method according to Claim 5 in which the pipe is provided with a radially
and outwardly extending protrusion which limits the range of axial positions due to

engagement between said protrusion and another element of the joint.

S 7 A method according to Claim 6 in which the tubular pipe is provided with
two radially and outwardly extending protrusions.

8. A joint for usc in the method of any of the preceding claims, the joint
comprising an apnular sealing member as defined in any of the preceding claims.

10
9. A joint according to Claim 8 and further including a tool for distorting
outwardly the end of the pipe to which the joint is to be applied.

12
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