0 0 A

WO 01/44707 Al

(19) World Intellectual Property Organization

{12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

International Bureau

(43) International Publication Date
21 June 2001 (21.06.2001)

R S 0

(10} International Publication Number

WO 01/44707 Al

(51) International Patent Classification”: F16L 19/075 (GB/GB}; 18 Ploughmans Way, Tytherington, Maccles-

field SK10 2UN {GB).

(21) International Application Number: PCT/GB00/04820

. - (74) Agent: HARRISON, Goddard, Foote; Tower House,

(22) International Filing Date: Merrion Way, Leeds LS2 8PA (GB).

15 December 2000 (15.12.2000)
5 ling L . Eneli {81) Designated States (national): AE, AG, AL, AM, AT, AU,
(25) Filing Language: nglish AZ,BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE,
. . DK, DM, DZ, EE, ES, FL, GB, GD, GE, GH, GM, HR, HU

26) Publication Language: Engl e e S e

(26) Publication Languag ngish 1D, IL, IN, 1S, JP, KE, KG, KP, KR, KZ, LC, LK. LR, LS,

(30) Priority Data: LT, I.U, LV, MA, MDD, MG, MK, MN, MW, MX, MZ, NC,
9929575.0 15 December 1999 (15.12.1999)  GB NZ, PL, PT, RO, RU, 5D, SE, G, 51, 8K, SL, TJ, TM, TR,
0022062.4 8 Seplember 2000 (08.09.2000) GB TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

(71) Applicant (for all designated Srates except US): (84) Designated States (regional): ARIPO patent (GH, GM,
LINKINDEX LIMITED [GB/GB); Aldby House, KE, LS, MW, MZ, 8D, 8L, 8Z, TZ, UG, ZW), Eurasizn
Stackhouse Lane, Stackhouse, Settle BD24 0DW (GB). patent (AM, AZ, BY, KG, KZ,MD, RU, T], TM), European

patent (AT, BE, CH, CY, DE, DK, ES, F1, FR, GB, GR, IE,

(72) Inventor; and IT, LU, MC, NL, PT, 8E, TR), OAPI patent {BF, BJ, CF,

(75) Inventor/Applicant (for US only): DAVIDSON, Paul CG, ClL CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: HYDRAULIC CONNECTORS

115 (57) Abstract: A connector for forming a connec-
125 10 tion between the tubular end of a first fluid convey-
18 17 ing member and a threaded end of a second fluid
18 111 conveying member as a threaded portion (19, 117)
107 for engagement with a threaded end (112) of a sec-
ond fluid conveying member. The connecter is pro-
121 vided with means (39, 141) for engaging an exter-
=13 nal circumnferentially extending groove (31, 137) lo-
W - cated on (he wbular end of said first fluid conveying
7 g member, Means (23, 133) are provided for effecting
1M / m\ 103 scaling engagement with said threaded end of said
137 12 second fluid conveying member.
123 121
1 13
139 \
., =
7
101 149 103
131



wO 01/44707 A1 MU UIOOR 10 0D

Published:

For two-lester codes and other abbreviations, refer to the "Guid-
—  With international search report. ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazeute,



10

15

20

25

30

WO 01/44707 PCT/GB00/04820

HYDRAULIC CONNECTORS

Field of the Invention

This invention relates to hydraulic connectors, in particular, connectors forming a
connection between two fluid conveying members. The invention may have
application in relation to, for instance, the connection of a standpipe to a flexible
hose engaging element or for a connection between two pipe ends. Generally the
present invention is concerned with connectors providing a sealed connection

between the tubular ends of two fluid conveying members.

Background to the Invention

In a known hydraulic connector, an end of one fluid conveying element is provided
with an enlarged frusto-conical head behind which is located an internally threaded
collar or nut. The other fluid conveying member is provided with an externally
threaded collar which is for threaded engagement with the first mentioned collar. At
its end the second collar is provided with an internally chamfered surface for mating

with the external surface of the frusto-conical head of the first coliar.

Such an arrangement provides a good mechanical connection between the two fluid
conveying members but the sealing effected by the mating engagement of the
chamfered surfaces is poor. As a result, a sealing element, such as an O-ring, has
been positioned in a circumferential groove located in the frusto-conical surface of
the head of the first fluid conveying member. However, even with such a modified

arrangement, the sealing has proved unsatisfactory.

There is a need for a hydraulic connector which, under the pressures encountered in
water and other fluid conveying systems, will provide a robust connection with
secure Ssealing between the fluid conveying members.  Furthermore, such a

connection system should be easily assembled and disassembled as and when

required.
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Traditionally, a hosepipe connection to a pipe carrying, for instance, a female
threaded end consists of a bayonet-type hose engaging element carrying a captive nut
for engagement with one threaded portion of an intermediate member or nipple. This
intermediate member or nipple carries a second threaded portion for engagement with
the threaded pipe end. Between the two threaded portions there is located a region
with a hexagonal section which may be engaged by hand or a suitable tool while the

threaded connections are being made.

The above mentioned intermediate element or nipple is an expensive item in a hose
connector. Furthermore, in the case where the pipe end and the hose pipe are of

different sizes then two separate connectors are required to achieve both connection

and size conversion.

WO 99/40354 A discloses a connector for forming a connection between a pipe or
other item having a threaded end and a length of hose, the connector comprising an
clongate hose engaging element and, located thereon, a collar having a threaded
portion for engagement with the threaded pipe end, the connector being provided

with sealing means for sealing between the collar and the hose engaging element.

Preferably, the connector is provided with further sealing means for sealing between

the collar and the pipe.

In the embodiment shown in Figure 3 of WO 99/40354 A, the hose engaging element
is provided with a groove which is occupied by a split locking ring or circlip. In such
an arrangement, it is necessary to maintain the collar on the hose engaging element so
that the collar is fitted to the threaded pipe end with the hose engaging element fitted
thereto. This is a somewhat cumbersome operation and it would be advantageous if

the assembly procedure could be simplified.
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Statements of the Invention

According to the present invention there is provided a connector for forming a
connection between the tubular ena of a first fluid conveying member and a threaded
end of a second fluid conveying member, the connector having a threaded portion for
engagement with a threaded end of said second fluid conveying member, means for
engaging an external, circumferentially extending groove located on the tubular end
of said first fluid conveying member, means for effecting sealing engagement with
said tubular end of said first fluid conveying member and means for effecting sealing

engagement with said threaded end of said second fluid conveying member.

The second fluid conveying member may have an integral or non-integral threaded
end. Typically it includes a non-integral connector on which is located a threaded

portion for engagement with the threaded portion of the connector.

Preferably said means for effecting sealing engagement with said threaded end of
said second fluid conveying member effects said sealing between radially abutting

surfaces of said connector and said threaded end of said second fluid conveying

member.

Preferably, said groove engaging means is movable radially between a non-engaging
position and an engaging position. More preferably, the groove engaging means are

biased into an engaging position.

Preferably said groove engaging element is located rearwardly of said means for
effecting sealing engagement with said tubular end of said first fluid conveying
member. By “rearwardly” is meant in a direction away from the end of said first
fluid conveying member. Accordingly, in use the means for effecting sealing
engagement with said tubular end of said first fluid engaging member lies between

said groove engaging means and the end of said second fluid engaging member.
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Because of the location of the groove engaging means within the connector and the
movement of the groove engaging means between engaging and non-engaging
positions, the connector may be fitted to the first fluid conveying member, eg a pipe
end, without having the second fluid conveying member, eg a hose gngaging element,
attached thereto. The hose engaging element may then be introduced into the
connector, during which process the groove engaging means will move radially from
its non-engaging position to an engaging position into which it is biased. The hose
engaging element may have the hose attached to it during this process and the fitting

of the hose engaging element into the collar may be a simple push-fit operation.

Preferably the connector accommodates both the groove engaging means and the
sealing means. Accordingly, these elements are Jocated in a component, namely, the
connector, which can be made as robust as necessary. There 1s no requirement for

the first and second fluid conveying elements to be of additional thickness.

The present invention also provides a coupling for forming a connection between the
tubular ends of two grooved fluid conveying members, said coupling comprising two
connectors of the invention which are capable of threaded engagement with each

other in order to effect the coupling between the two grooved fluid conveying

members,

It should be appreciated that the present invention has application for the connection
together of, for instance, two pipes or between a pipe such as a standpipe and a

bayonet type connector which may be connected to a flexible hose.

Brief description of the drawings
The accompanying drawings are as follows:-

Figure 1A shows an embodiment of the present invention during fitting of the

hose engaging element into a connector of the invention;

Figure 1B shows the same embodiment as that of Figure 1A and with the hose

engaging element fully fitted into the connector;
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- Figure 2A shows another embodiment of a connector of the present invention;

Figure 2B shows the hose engaging element of the embodiment of Fi gure 2A;

Figure 2C shows the embodiment of Figures 2A and 2B with the connector
and hose engaging elements fitted togéther;

Figure 3A shows two pipe ends prior to connection together by means of a
coupling including a connector of the present invention;

Figure 3B shows the same embodiment as that of Figure 3A and with
coupling effected between the fluid conveying member;

Figure 4A shows two pipe ends together with a coupling including a second
embodiment to the present invention prior to connection together of the pipe ends;

Figure 4B shows the arrangement of Figure 4A with the coupling between the
pipe ends having been effected;

Figure 5A shows a further embodiment of the present invention during fitting
to a hose engaging element; and

Figure 5B shows the arrangement of Figure 5A with the connector in its fully

fitted position on the hose engaging element,

Detailed description of the Invention

The present invention will now be described, by way of examples only, with

reference to the accompanying drawings.

Referring to Figures 1A and 1B of the accompanying drawings, a connector 1 of the
present invention includes an elongate hose engaging element 5 which is in the form
of a short tube having a plurality of serrations 7 adjacent one end which is the end for
insertion into a length of hose (not shown). When inserted into a hose, a
compression collar or jubilee clip (not shown) is tightened on the hose in the region
of serrations 7 so that the latter bite into the internal surface of the hose and prevent

removal of element 5 from the hose.
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Annular flanges 67, 69 are located adjacent the serrations 7 and provide between
them a recess into which an inturned end of a compression collar may fit. This

arrangement prevents the compression, being removed from the connector.

The hose engaging element 5 has an inner surface of constant dimension and an outer
surface which, as described above, is serrated over about half its lengith. The
remainder of the outer surface of the hose éngaging element 5 includes a middle
section 9 of approximately constant external diameter which section carries the
flanges 67 and 69. Extending from section 9 to the end 11 of element 5 is an
inwardly tapering section 13 which carries an annular recess 15 opening onto the

outer surface of the element 5.

The connector 1 of the present invention includes a collar 17 which, when the
connector is fitted together (Figure 1B) surrounds the tapered section 13 and part of
the middle section 9 of the hose engaging element 3, that is to say. that part of the

hose engaging element which is located between flange 67 and the end 11 of the

element.

Collar 17 includes an externally threaded portion 19 extending from one end of the
collar to a position adjacent the other end. At this other end is located an O-ring
accommodating portion 21 which 1s a recess defining structure having two radially
extending annular walls 23, 25 and an interconnecting cylindrical wall 27. The outer
diameter of portion 21 of coilar 17 is greater than that of the threaded section 19 of
this collar. An O-ring 29 is located in the recess defined by portion 21 and the free
surface of the O-ring bears against the outer surface of section 9 of hose engaging

element 5 when these two elements of the connector are fitted together.

Internally collar 5 has a profile matching that of sections 9 and 13 of hose engaging
element 5, as best indicated in Figure 1B. However, at that end remote from portion

21, collar 17 includes an internal recess 31 defined by inwardly extending flange 33,
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longitudinally extending rece:s of base 35 and wall 37 which tapers inwardly from

base 35 in a direction towards portion 21 of the collar 17.

Located within recess 31 is an H/T steel split ring 39 which is expandable between a
relatively small diameter configuration as shown in Figure 1B and a relatively larger
diameter configuration as shown in Figure 1A. It is internally spring-biased towards

the position shown in Figure 1B.

To make a connection between a pipe end and a hose, the collar 17 is screwed into
the threaded pipe end. The hose engaging element 5 is then fitted to the hose (not
shown). Finally, the hose engaging element 5, with attached hose, is pushed into the
collar 17. When the element 5 reaches the position shown in Figure 1A, the tapered
nose portion 41 of the collar pushes outwardly on split ring 39 so that it fully
occupies recess 31. The nose portion 41 can then move past split ring 39 until the
position shown in Figure 1B is reached. The split ring 39, which is inwardly spring
biased, then snaps into the recess 31 of element 5. As can be seen in Figure 1B, the
split ring 39 extends outwardly from recess 31 thereby preventing the element 5

being pulled out of the collar 17. The hose (not shown) can however be removed

from the element 5.

It should be appreciated that, when assembled, the collar 17 is still capable of circular

movement relative to element 5.

Referring to Figures 2A to 2C, there is illustrated a further embodiment in
accordance with the present invention. A collar 51 has a threaded section 53
extending over most of its external surface. At one end, collar 51 terminates in an
outwardly extending flange 55. Internally, this flange 55 defines a recess 57,
accommodating an O-ring 59. Adjacent its other end collar 51 is provided with a
further internal recess having a part-tapered wall on that side of the recess closer to

flange 55. Accommodated within recess 63 is a split ring 635.
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The hose engaging element 67 is substantially tubular with a constant internal
diameter. It includes a serrated section 71, flanges 73 and 75 providing a recess
accommodating an inturned end of a compression collar (not shown) and a further
section 77 of constant extemnal diameter up to a position adjacent the end 79 of the
element. At this position, element 67 is provided with an external recess 81 and the

very end of element 67 adjacent this recess is tapered.

The connector shown in Figures 2A to 2C may be fitted together in the manner
described above with reference to Figures 1A and |B. Figure 2C additionally shows
sealing means 83, in the form of an O ring, for providing sealing between collar 51

and a threaded pipe end 85.

Referring to Figures 3A and 3B of the accompanying drawings, there is illustrated the
connection together of two pipe ends 101 and 103. Pipe end 101 is provided with an
enlarged head portion 105 which has an outer frusto-conical surface 107 sloping
inwardly in a direction towards the end of the pipe. Pipe end 103 is also provided
with a collar or nut 109 which is prevented from Jongitudinal movement towards the
end of the pipe by means of the enlarged head portion 105 against which it may abut
by means of inwardly extending flange 111 of the nut 109. Forward of flange 111,
the inner surface of nut 109 is threaded along that part of its length extending from
the forward end of nut 109, the thread covering about two-thirds of the length
between the forward end and the flange 111. As will be seen from, for instance,
Figure 3A, the nut extends forwardly beyond the forward surface of pipe end 103

when it is abutting the head 105 of pipe end 103.

The other pipe end 101 is provided with an external circumferential groove 113

located some distance rearwardly of the end of pipe end 101. Otherwise the pipe end

is of uniform outer diarneter.

Coupling of pipe end 101 with the pipe end/nut combination 103/111 may be

effected by means of a connector of the present invention indicated generally at 115.
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This connector 115 is in the form of a collar or nut which is provided, at its forward
end, with an externally threaded portion 117 which is for mating engagement with
the corresponding threaded portion 112 of nut 109. The forward end of nut 115 is
provided internally with a frusto-conical or chamfered surface 1}9 which

corresponds to the frusto-conical surface 107 of head portion 105 of pipe end 103.

Rearwardly of chamfered portion 119 of nut 115 the internal profile of the nut is
stepped outwardly to provide a shoulder 121 which would prevent movement of pipe

end 1 forwardly beyond this position within nut 115.

Rearwardly of threaded portion 117 of nut 115 the nut has an enlarged portion 123
whose outer diameter is subsiantially the same as the outer diameter of nut 111. At
the forward surface of enlarged portion 123 of nut 115 an annular recess 125

accommodates an O-ring 127 which extends slightly forwardly of the front surface

129 of enlarged portion 123.

A further recess 131 opens onto the internal surface of nut 115 within enlarged
portion 123 and accommodates a further O-ring 133 and an anti-extrusion ring 135.

O-ring 133 extends slightly out of recess 131.

Rearwardly of recess 131, the enlarged portion 123 of nut 115 is provided with a
further recess 137 which again opens onto the internal surface of nut 115. Recess
137 is substantially rectangular in cross section but is provided with a rearward
chamfered portion 139, Within recess 137 there is located a split ring 141 which is
made of, for instance, H/T steel. This split ring 139 is expandable between a
relatively small diameter configuration and a relatively larger diameter configuration

as shown in Figures 3A and 3B. It is spring biased towards the smaller diameter

configuration.

In order to assemble the coupling, the connector 115 of the invention is first pushed

over the pipe end 101 thereby moving the split ring 141 relatively outwardly into its
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recess 137. Continued movement of connector 115 is continued until the connector
reaches the position shown in Figures 3A and 3B , at which point the split ring 141
contracts inwardly to occupy the groove 113 of pipe end 101, thereby locking the
connector 115 in p'osition about the pipe end. At this position the O-ring 133 bears
onto the outer surface of pipe end 101 forming a sealing connection between

connector 115 and the pipe end 101.

Pipe end 101 may then be connected to pipe end 103 by bringing the two pipe ends,
and their associated nuts 109, 117 together and turning nut 109 relative to nut 117 so
as to engage the threaded mating parts 112 and 117. This relative movement is
continued until the chamfered end 119 of connector 117 engages with the frusto-
conical end 107 of head portion 105 of pipe end 103, that is to say, to the position

shown in Figure 3B.

In another similar embodiment (not shown) the length of threaded section 117 of
connector 115 is less than that indicated in Figures 3A and 3B. As a result, the
coupling is completed before the chamfered surface 119 of the connector 115
engages the frusto-conical surface 107 of pipe end 103. Rather, the coupling is
completed when the forward end of nut 109 engages with surface 119 of enlarged
portion 123 of nut 115, thereby compressing the O-ring 127 and effecting sealing

engagement between the two nuts 109, 115.

Referring to Figures 3A and 3B of the accompanying drawings, there is illustrated the
coupling together of two pipe ends 141 and 143. Associated with pipe end 14! is a
collar or nut 145 which is essentially identical in structure with the nut 115 of Figures
3A and 3B and therefore will not be further described. Associated with pipe end 143
is a further collar or nut 147 which, in this case, is especially adapted for use with nut
145 and, together or separately with nut 145, may be regarded as part of the present

imvention.

10
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Pipe end 143 is provided with. an outer circumferential groove similar to that of pipe
end 141. Nut 147 is designed to be the female counterpart of “male” nut 145.
Accordingly, it 1s provided with an internal threaded section 149 at its forward end.
The rearward end of nut 147 is for accommeodating the pipe end 143 and is provided
with two recesses 151 and 153. Recess 153 is provided with a locking ring 154
similar to that described above with reference to item 141 of Figures 3A and 3B.
Forward recess 151 accommodates an O-ring 155 and an anti-extrusion ring 157.
Between threaded portion 149 and the rearward remainder of nut 147 there is located

an inwardly directed flange 159.

Assembly of the coupling to the position shown in Figure 4B is simple. The two nuts
or connectors 145, 147 are pushed over their respective pipe ends with pipe end 143
abutting against inner flange 159 and the locking ring 154 occupying the groove in
the pipe end 143. Locking ring 154 engages within the groove of pipe end 143
thereby locking together the nut 147 and pipe end 143. Sealing 15 effected between
the nut 147 and the pipe end 143 by means of O-ring 151.

The pipe ends are brought together and relative rotation between male nut 145 and
female nut 147 is effected until the position shown in Figure 4B is reached. At this
position the forward end of female nut 147 abuts against the forward end of the
enlarged portion of nut 145 and compresses the O-ring at this point of engagement,

thereby effecting sealing between the two nuts.

It should be appreciated that, due to the presence of the chamfered surface 139
(Figures 3A and 3B and the equivalent in Figures 4A and 4B) any large increase in
hydraulic pressure within the connected together assembly will tend to cause the
locking ring 141 to be pushed more firmly into the groove in the pipe end thereby

securing the connector 145 on the pipe end even more firmly.

Referring to Figures 5A and 5B of the accompanying drawings, a further

embodiment of the invention is a connector 161 which is shown together with a hose

1



10

15

20

25

30

WO 01/44707 PCT/GB00/04820

engaging element 163. Connector 161 is in the form of a collar having adjacent one
end an externally threaded section 165 for engagement with the correspondingly
threaded section of a pipe end or other fitting. Threaded section 165 of connector
161 is provided with an O ring 167 providing sealing engagement with said pipe end

or other pipe fitting.

Adjacent threaded section 165 of connector 161, the connector is stepped outwardly
so that the remainder of the length of the connector is of relatively greater diameter.
Within this section there are provided two annular recesses 169 and 171, both of
which open radially inwardly. Recess 161 accommodates O ring 173 which provides
sealing engagement between connector 161 and the outer surface of hose engaging

element 163, Also provided within recess 169 1s an anti-extrusion ring 175.

Recess 171 is shaped so as to provide a first portion 177 of rectangular cross-section
and, extending towards that end of connector 161 remote from threaded section 165,
a “nose” portion 171 having a curved surface 181 extending from portion 177 of
recess 171 in a direction radially inwardly and towards the adjacent end of the collar.
The curvature of recess portion 171 corresponds to the curvature of split ring 183 to

be described below,

Located within recess 171 is an H/T steel split ring 183 which is expandable between
the configuration shown in Figures SA and 5B and a relatively larger diameter

configuration. It is internally spring-biased towards the position shown in Figures 5A

and 5B.

Hose engaging element 163 has an inner surface of constant dimension and an outer
surface which includes a serrated portion 185 extending from one end over about
one-third to one-half its length. The remainder of hose engaging element 163 is of
constant outer dimension apart from the presence of a groove 187 for accommodating

split ring 183 and, between this groove and scrrated portion 185, annular flanges 189

and 191.

12
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Figure 5A shows the assembly after pushing together the two main parts, connector
161 and hose engaging element 163. Figure 5B is similar to Figure 5A but illustrates
the inctusion of an anti-chattering ring 193 that is inserted during assembly to prevent
any lateral movement between the connector 161 and the hose engaging element 163.
With this ring 193 in place, it can be seen that split ring 183 is then accommodated
largely within portion 179 of recess 171. As a result, the split ring 183 is heid firmly
in position and is unable to move in any direction within the connector as pressure
within the assembly increases during use. This avoids movement or “chatter” of the
split ring which would otherwise occur during pressure pulses resulting from fluid
movement within the assembly., Such “chatter” can damage the components of the

assembly and harden the split ring to the point where it becomes brittle and

eventually shatters.

It should be appreciated that the above described couplings are not only easily
assembled but are also easily disassembled. They may indeed be subjected to

repeated assembly or disassembly during their lifetime.

13
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CLAIMS

1. A connector for forming a connection between the tubular end of a first fluid
conveying member and a threaded end of a second fluid conveying member, the
connector having a threaded portion for engagement with a threaded end of said
second fluid conveying member, means for engaging an external circumferentially
extending groove located on the tubular end of said first fluid conveying member,
means for effecting sealing engagement with said tubular end of said first fluid
conveying member and means for effecting sealing engagement with said threaded

end of said second fluid conveying member.

2. A connector according to claim 1 having a non-integral threaded end for

engagement with the threaded portion of the connector.

3. A connector according to claim 1 or claim 2 in which said means for effecting
sealing engagement with said threaded end of said second fluid conveying member
effects said sealing between radially abutting surfaces of said connector and said

threaded end of said second fluid conveying member.

4, A connector according to any of the preceding claims in which said groove
engaging means is movable radially between a non-engaging position and an

engaging position.

3. A connector according to claim 4 in which the groove engaging means are

biased into an engaging position.
6. A connector according to any of the preceding claims in which said groove

engaging element is located rearwardly of sald means for effecting sealing

engagement with said tubular end of said first fluid conveying member.

14
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7. A connector accordiny; to any of the pfreceding claims in which said groove
engaging means is in the form of 2 split ring which is located in an annular recess of

the connector.

8. A connector according to Claim 7 wherein said annular recess has a first
portion for accommodating substantially the entirety of the split ring in an expanded
condition and a second portion, longitudinally adjacent said first portion, for holding

the split ring in a contracted condition.

S A coupling comprising a connector according to any of the preceding claims
and an elongate hose engaging element, the connector being in the form of a collar
having a threaded portion for engagement with a threaded pipe end, the connector

being provided with sealing means for sealing between the collar and the hose

engaging clement.

10. A coupling for forming a connection between the tubular ends of two grooved
fluid conveying members, said coupling comprising two connectors according to any
of claims 1 to 8 which are capable of threaded engagements with each other in order

to effect the coupling between the two grooved fluid conveying members.

15
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