WE 97/03314 PCTIGRS6/01611

Push-Fit Tube Couplincs

The present invention relates teo push-fit tube
couplings, and particularly but not exclusively to
releasable couplings ussd Zor example in plumwbing
systems to connect together water pipes.

An example of a releasakle push-£f£it tube courling
1

a
is known from GB-A-1,5£%,008. This tube coupling uses &
one-way grip ring, hiaving a number of inclined, Inwardly
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projecting metal fingers, which a
pushed intoc the tube coupling, but mechanically secure
the tube against withdrzwezl, the teeth biting into the
surface of the tube. 2an O-ring seal is provided between
the opening of the tube receiving bore and the grip
ring, in order to create a fluid seal around the tube.
Between the O-ring and the grip ring, there is providecd
a washer tc prevent the O-ring f£rom engaging the grip
ring.

In order to release the tube from the tube
coupling, it is first necessary to dismantle the tube
coupling by unscrewing an end-cap which holds the tube
coupling together. This may not always be a simple
operation, for example, if the screw thread beccmss
seized. In addition, the grip ring and seal are
freguently damaged or destroyed in the operation,
requiring them to be replaced each time.

It is known to provide a tool in the form of a shim
for releasing tube gripping means within a coupling, the
shim being pushed into the coupling and forced between
the tube gripping means and the tube. However, this is
usually of metal and relatively sharp, with the
disadvantage that when used it damages the seal and the
tube gripping means.

Another push-fit tube coupling is known from EP-A-
0,196,881. This type of tube coupling incorporates a
movable collet which fits around a tube within the
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coupliing. The collet comprises a ring-shapel member
that has a plurality of axially extend:

project intc the tube coupling. In use, the i
pressure of the fluid in the tube tends to force the
tube and the attached collet out of the tube coupling,
and in sc doing urges porticns of the collet against an
tapered cam surface at the entrance of the tube
receiving bore in such a manner as to urge them
inwardly. This increases ths grip on the tube to
prevent further withdrawal. The collet has tube engaging
porticns such as metal teeth.

To release the tube, the collet isz pushed back intc
the tube coupling, away from the inclined surfzce, oo
release its grip and enable the tube to be pulled out.
Axially inwards movement of the tube is necessary o
permit the tube engaging teeth to be released form t:e
tube surface.

One disadvantage with this coupling system is that
the collet projects from the coupling, and may therefcre
be pushed in accidentally to relsase the seal, even
after the plumbing installation has been completed.

Viewed from one aspect the present invention
provides a tube coupling system comprising a ccupling
having a main body which defines a tube receiving bore,
the tube receiving bore being provided with a seal to
seal around the outer surface of a tube received within
the bore and being provided with tube gripping means
having tube engaging portions for engaging the outer
surface of the tube, the system further comprising a
release tool which may be moved axially inwardly with
respect to the bore to release the tube gripping means
from the tube, characterised in that the release tcol
has a surface which is arranged to engage a cooperating
surface on the tube gripping means at a position
radially outwardly of the tube engaging portions so as
to urge the tube gripping means out of grigping
engagement with the tube.

In the preferred embodiment, the cooperation of the
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release tocl and the tube grip
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ing means wiil ssrve to

3

urge pcrtions ¢f the tube gripping means radially
outwerdliy away from engagement with & tube in the
coupling. Thus, the axizl movement of the release tool
does nct simply tend to cause the tube engaging portions
into tighter engagement with the tube.

In an arrangement in which the tube gripping means
is movable axially with respect to the bore, in a manner
analogcus tc the system disclosed in EP-A-0D,196,881, it
may be possible for the tube gripping means to be
releasec from the tube solely by the axial movement cf
the tool so ag to urge the tube gripring means in an
axial direction away from the cam surface and remcve the
camming effect. Initial release of tube engaging
portions is achieved by axially inwards movement of the
tube. However, the preferred embodiment in accordanc;
with the invention positively causes radially outwards
disengagement of the tube engaging portions and the
tube.

In the preferred embodiments the cooperating
surfaces of the release tocl and the tube gripping means
achieve a camming eifect. In a particularly preferred
arrangement one cf the elements and preferably the tube
gripping means, is provided with a tapering surface.
This surface may be inclined or curved or have any
appropriate profile. Where the tube gripping means
comprises a number of elements such as legs, the surface
may be provided on some or all of the legs. The surface
may be provided around substantially the entire
periphery of the tube gripping means

In any event it is possible for the tube to be
released from the coupling, without damaging the tube
gripping means or the seal. The tool does not have to be
inserted between the tube and the tube engaging
portions, where it could cause damage and/or become
stuck.

Preferably the release tool is sleeve-like and is
slid along the outer surface of the tube into the tube
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coupling. 2s the relszse £o00l enters the tube courling,
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a surface or the front end of the release tool urges
acainst the inclined surface located on the tube
jripping means, causing the tube gripping msans to
release its c¢rip on the tube. The tube may then be
pulled Zree from the tube coupling or adjusted. Since,
ir & preferred form, the tube gripping means is located
at the entrance of the tube receiving bore, its cam
surfzace is readily accessible to the release tocl.

The release tool preferably encircles or par:tly
encircles a tube when the coupling is in use. The
release teel ie preferably readily removazkle, and

ferakly this may be dorne in a lateral direction with
respect to & tube once the tool has been moved out of
the coupling. In & preferred form the release tool is in
the form of a tubular member whose inner diameter is
slightly larger than the outer diameter of the tube. To
permit installation and removal of the tool, the tubular
member preferabtly consists of two parts which are hinged
together or are separable. In cne preferred embodiment
the split tubuiar member is resilient, and can be cpened
up and then snapped around the tube.

Preferablyv, the tubular member constituting the
release tool has an axially extending gap when
positioned arcund a tube, so0 that it can be adjusted
somewhat. For example it may be closed up somewhat to
match the reduced diameter of the tube gripping means in
the coupling. Circumferential ribs may be provided on
the outer surface of the tool to make it easier for the
user to push it along the surface of the tube.

In one possible arrangement, a tube retained in the
coupling will be spaced from the mouth of the coupling
around its circumference, to permit access for the
release tool. Typically the mouth of the coupling may be
in the form of a sleeve containing a tapering cam
surface which engages the tube gripping means. However,
in such an arrangement there is the disadvantage that

the tube is not supported in this region. Accordingly,
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plurality cf inwardly
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Sirected prcjections szre provided in the region of the
mouth of the ccupling, to prcvide suppcxt for the tube.
Fcr example, three, Zour or more projections way be
spaced &t suitable intervals arcund the circumference.
The releass tocl is configured tc have portions which
pzss aiong the Zree spaces between the projections.
These portions may be defined by rroviding the release
tool with axially extending siots which match the
positions of the prbjections.

The relezge tool may be provided &s an item which
sed as desired with any coupling. However, -each
culd alsc be provided with a release tool
~realy in place. This would be used as necessary during
ting of the ccupling, to permit adjustments to be
de. It would then be removakle from the coupling. To
somz extent the coupling would initially be similar to a
ccupling in accordance with EP-A-0,196,8E1. However, the
release tool would be removable. In such an arrangement
the release tool could initiszlly be connected to the

be cripping means by readily frangible wmeans which
will vrevent loss of the release tool during shipping

3 handling but will permit ezsy removal of the tool
after installation. The tool can then be replaced and
used as necessary. This would be possible in an
arrangement in which axial wmovement zlone is sufficient
to cause disengagement of the tube gripping means.
2lterratively, other retaininc means could be employed
such as resilient portions which engage detents or the
like, to resist loss of the tool, and this would be
possible in the preferred embodiments in which there is
a camming effect so that there ig relative movement
between the tube gripping means and the tool.

In the preferred embodiment the tube gripping means
is in the form of a collet or split ring which is
movable axially within the coupling and cooperates with
a tapering cam surface in the region of the mouth of the
coupling to be urged inwardly to grip the tube. In such



WO 9703314 PCTIGB6/0161%

means directly, but in & prezierred erbodiment it ac
through an intermedizte member such as & thrust washer
which engages the tube gripring means.

However the invention also exctends o the use c¢f
the release tool arrancement in & novel type cf coupling

in which the tube gripping wmsans is fixed acainst axial
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movement, and axial movement 2i the seal - either from
an external force or from pressure of water - acts on

the tube gripping mesans to increszse the gripping
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T™he seal could act on ths

but in one arraznsement in gcccrdance with this

&

embcdiment it acts through an intermediste wmember such
as & thrust washer which engages the tube gripping
means. The engagement with the tube gripping means is
preferably such as =o cauvce a camning effect. Thus, in
one arrangement z moveable membar, such as & thrust
washer, has a frusto-conical surface which engages
portions of the tube gripping mesans, thus acting as 2z
wedage to urge the portions towards the tube &s the
thrust washer moves zxially.

Preferavly the tube gripping means in embodiments
of the invention comprises a plurality of radially
inwardly prcjectinc portions. These wmay be formed so as
to be inclined towards the axis of the tube receiving
bore when no tubs is present. In its preferred form,
the tube gripping means comprises a ring having a
pluralicy of teeth which can be urged inwardly to grip
the tube.

In its prefsrred form, the tube gripping means
comprises a ring having a plurality of teeth, which
extend generally radially therefrom, somewhat inclined,
towards the axis of the ring. The inner surfaces of
these teeth, when in their relaxed state, preferably lie
on a circle whose diameter is smaller than that .0f the
tube which is to be inserted, so that the teeth may
support the tube in its correct position within the tube
coupling.
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Preferzbly, the tube cripping means comprises a
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moulded pizestics body, which is reinfcrced with
metal rinc. Preferably the inner metzl ring has &
plurality cf portions which are arranged tc project
slightly from the plastics body. Thess prciecting
pcrtions provide teeth which can engsgs the oute
surface 2% the tube, thereby securing the tube wCrs
firmly within the tube coupling regardless
of tube materisl. In one preferred arrandem

gripping means is in the fcrm of & gpilit ring whese
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diameter cen therefore increase &
ring Lhas a number or radislly em-eﬂiing perrigl elics
around its zircumference. Ths mouldeld pieszics Dody
provides thz surface for encagement with the rele
tool, and also a surface for ccoperation with the cam
surface in the region of the moth of the coupling. Tﬁus
it will be provided with a radially inwerdly Zfacing
inclined surface around its circumference and/or a
radially outwardly facing inclined surface arcund its
circumierence.

Preferably the seal is an O-ring typs seszl. o
such embodiments, the preferred thrust washer may be
provided to prevent parts of the O-ring sticking through
gaps in the tube gripping means as a result of creep in
the O-ring material, and avoids the tube gripping means
damaging the O-ring.

In some embodiments, a second (or more if
necessary) seal is additicnally provided, separated ZIrom
the first seal by a washer

If the material of the tube is relatively soft, a
tube insert comprising a close-fitting tubular sleeve of
metal or plastics may be fitted within the tube, which
can withstand the grip pressures of the tube gripping
means.

Viewed from another aspect the invention provides a
tube coupling for use in a system as described above,
comprising a main body defining a tube receiving bore, a
mouth at one end of the main body, an end cap in the
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which tapers radially Inwerlly in a direc om che
inside of the coupling towards the mouth, tube gripping
menas located axially inwardly of the end cap, and a
seal located axially inweardly cf the tube gripping
means, the seal and the tube gripping means being
axially movable, and the tube gripping means havinc a
radially outwardly directed surfzce arranged to

cooperate with the tapering cam surface of the end ceap
i <

()

so that upon axial movement of tube gripping mearn

S\!

into engagement with the cam surface there Is produced
camming effect urging periicns o2 the tuke grip;iné
means radially inwarés, charecterised in that the cube
gripring means is also provided vith a radially Inwardly
directed cam surface which tapers radially outwardls in
a direction f£rom the inside of the coupling towards the
mouth.

Somea preferred embodimencs of the present
inventions will now be described by way of examplie only
and with reference to the accompanving drawings, in
which:

Figure 1 is an externzl view of a couplino in

ccordance with the invention;

Figure 2 is a section through one end of the
coupling;

Figure 3 is a plan view of tube gripping means used
in the coupling;

Figure 4 is a partial detailed view of the tube
gripping means;

Figure 5 is an end view of a mouth of the couplingc,
with other components omitted fir clarity;

Figure 6 is a sectiom through a release tool;

Figure 7 is an end view of the release tool;

Figure 8 is a section through one end of the
coupling with a tube in place;

Figure 9 is a section through one end of the
coupling showing the release tool being used to remove
the tube;
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Figure 10 is a sectior thrcuch one end cf an
alternative coupling;

Figure 11 is a section through one end of a second
alternative coupling; and

Figure 12 is a section through & third alterzzative

coupling.

In Figures 1 and 2, there is shown a preferred
embodiment c¢f the tube couzling. The tube coupling has
a hollow main body 1 which is generelly tubular iz
section, has openings at either end and has enliar
regions 2 interconnected by a smeller diamster mi
secticn 3. This coupling is made of a suitable plizstics
material and is used to join e.g. pipes together im =
plumbing system.

2Zs shown in Figure 2, within each enlarged end
region 2 is provided an O-ring seal 4 and a washer 5.
An end piece 6 is secured in the opening 7 of portion 2,
eg. by bonding or welding or mechanical mesans. Between
the washer 5 and end piece 6 is provided a2 split ring €.
This split ring is axially mcvable, together with the
seal 4 and washer 5. The end piece 6 is provided with a
Zrusto-conical tapering surface 9 facing the split xing
8, and the split ring has a frusto-comical surface 10
arranged to engage the tapering surface 9 of the and
piece. As the split ring 8 is moved axially towards the
end piece 6, there is an increasing inwardly directed
force on the split ring, caused by the interacticn of
the two frusto-conical surfaces.

The split ring 8, as shown in more detail in
Figures 3 and 4 compriges a moulded resilient plastics
body 11 in which is embedded a metal insert 12 of spring
steel or another suitable material. The body 11 is
provided with notches 13 at intervals, and a gap 14. The
metal insert 12 projects slightly from the body,. to
provide metal teeth 15, which are separated by notches
16 lining up with the notches 13 of the plastics body.
As shown in Figure 4 the metal insert is inclined with
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respect ©o the body 1I and when in position as in Figure
2, the teeth 15 point at an ancle towards the intericr
of the coupling and towards its axis.

In use, as shown in Figure 8, z tube T such as a
plumbing pipe has been pushed into ths ccoupling, passing
through the opening 7 in end piece 6. The tube engages
the seal 4 in a sealing manner. The tube zlso passes
through the split ring 8 and is engaged by the inwardly
facing teeth 15 which restrain movement out agsin. The

T

teeth may dig into the outer surface of the tube by =
certain extent. The tube ig pushed in until it
gncounterxs a stop 17. Inwards mcvemant ¢f the sesl s
restrained by a stop 15.

When there is an outward force on the cube T, the
split ring 8 engages the end piece 6 to resist the
movement. This outward force may come from pulling on
the tube T or from the pressure of fluid with the
coupling acting on O-ring 4, which acts on the split
ring 8 thréugh the washer 5. The cooperation between the
frustco~conical surfaces 9 and 10 provides zn inwardly
directed force which increases the grip on the tube T.

As shown in Figure 5, the end piece 6 is provided
with four egually spaced projections 1S which are
directed radially inwardly in the region of the opening
7. These provide support for the tube T in this region.
Between the projections 19 are defined slots 20, which
permit access for a release tool 21.

The release tool 21 is shown in more detail in
Figures 6 and 7. It congists of a generally cylindrical,
hollow body 22 of moulded plastics. This has a flange 23
at one end to assist manipulaticn. The tool is split
into two halves by a longitudinal slot 24 and is hinged
along a longitudinal line 25 opposite the slot, the
flange 23 being provided with a V shaped notch in the
region of the hinge line. The hinge is a plastic hinge
integrally formed with the release tool, which is
therefore of one piece construction in this embodiment.

The tool can be opened out and placed around the tube T,
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cuteide cf the coupling, and then closes up under its
own resilience. The body 22 of the toecl is provided with
four longitudinzl slots 26, defining four legs 27 which
can therefcre pass along the slots 20 defined in the end
Fiece 6, to engage the split ring 8 &s shown in Figure
2, where the slots of the tool have been omitted for
clarity. A user simply pushes on the flange 23 to
achieve this.

The ends of the four legs 27 of the tool are
rounded or otherwise suitable profiled as shown at 29,
and engage a second frusto-conical surface 28 cn the
split ring, which points radially inwardly. The split
ring is urged axially inwards and a:t the szme time there
is a force positively urging the split ring to expand,
caused by the interaction of the ends 29 of the tool
legs 27 and the surface 28. This camming effect releases
the teeth 15 from the tube T which, as shown in Figure
9, can then be withdrawn. As will be seen, the release
tool engages the surface 28 of a position radially
outwardly from the surface of the tube T, and remote
from the gripping teeth 15. The release tool does not
have to pass between the gripping teeth 15 and the tube.
There is no damage to the seal, split ring , tube or an
other component. After adjustment the tool can be
removed and the tube T pushed home again.

The tool may be suppliied already installed in a new
coupling, but will still be removable by pulling it from
the coupling and opening the two halves apart. Such a
tool might be shorter in the axial direction, for
convenience.

Figure 10 shows a modified coupling. In this the
plastic end piece 6 has been replaced by a metallic cap
30 of stainless steel or another suitable material such
as brass. This is of tubular construction, having a
main tubular portion 30A which fits tightly around the
body 2. This is crimped into the body around its
circumference, at 30B. At its other end, it is rolled
over at 30C around its circumference to provide an end
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zar and the tapering suriace 9'. It is finished cff by
being turned over at 30D.

This construction is strong and yet compact, and
enables thinner sections of plastic to be used. 1In
operaticn it works in the same manner as the previous
embodiment.

Thus, in these embodiments there is provided a
simple, compact construction with effective gripping of
the tube using a novel split ring, and with a release
tool which can be readily used to remove the pipe from
the coupling in & re-ussble fashion.

Ficure 11 shows 2 second alternative coupling with
axiallys fZixed fube gripping means. The plastics coupling
has a
menber 32 which serves as z combined tube gripping means
ané end piece. The membzar 32 is of moulded plastics and
has a number of resilient legs 33. The legs 33 have
metal inserts 34 which provide teeth 35 projecting from
the legs to esngage a tube in the coupling. The other
ends of the metal inserts project beyond the exteriocr cf
the member 32, as shown at 26, and engage the wall 37 of

peir of C-ring seels 4, a thrust member 21 and a

the main body of the coupling. They are angled axially
outwardly. Thus, when assembling the coupling during
manufacture, the member 32 can be push fitted into the
open end of the coupling after the seals and thrust
member, but will resist removal.

The thrust member 31 has a frusto conical surface
38 facing profiled ends of the legs 33 of the member 32.
Axial movement in the directicn of removal of a tube
causes the thrust member 31 to act on the profiled ends
of the legs, urging them inwardly and increasing the
grip on the tube.

On their inner sides, facing the opening of the
coupling, the legs are provided with angled surfaces 39.
These can be engaged by a release tool as described
above, axial movement of which will cause no axial
movement of the member 32 but will urge the legs away
from the tube to permit removal or adjustment.
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Figure 1Z shows a third aiternative embodiment
which again uses an axially f£ixsé tube gripping means
which is integrzl with an end mamber. The coupling 40
has a moulded plastics end cap 41 which is provided with

tube cripping means In the form cf legs 42 similar to

those cf the przvious embodimen:. Mstal inserts 43 are

provided but in cthis case they ars not used to secure
the end car and serve only to grip a tube. The end-cap
41 is formed with lugs 44 which snap-£it into a
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snap-fitting arrensement is
of the tube
torsional
tube network and to make assembly

previous embodiment, the release tool
the legs 42. As

ring 3%i.

alternative arrangement embodiment the end-

stamped metal ring, preferably a springy
which has
of the previous embodiment and a

ring, & rolled aanuiar rib to
portion to form the resilient legs.
appreciated that many of the features of

inventive in their own

st as part of an embodiment of the
Furthermore, the invention may be
erent aspects. Accordingly, the

onal inventions have been identified by

nd independent protection may be sought

for these in addition or as an altermative to any

invention claimed for the time besing.

According t

o a further invention disclosed herein,

there is provided a tube coupling system comprising a

coupling and a release tool, the coupling having a main

'body which defines a tube receiving bore, the tube
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the outer surfzce cf tube received within the bzre and

being provided with tube gripring means for engaging the

outer surface of the tube, the seal being located
axially inwerdly frem the tube cripping means, whersin
the release tool may oe passed axnially into the coupling
O engage the tube gripping meznzs end release it £rom
the tube, characterised in that the tube gripping means
has an outwardly faci cam surface which is engagec by
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a corresponding surface on the release tool, s that
axial movemert zI the release toczl into the coupling
causes pcrtions of the tubse cripping means To move
rzcfially away
catmine effect berween che ¢
tube gripping means surfzce.
According to a Zurther invention disclosed herein
there is provided a tube coupling Laving 2 main body
which defines a tube receiving bore, the tube receiving
bore being provided with a seal to seal around the outer
surface of a tube received within the bore and with tube
grippins means fcr engaging the outer surface oI th
tube, the seal being lo
tube gripping means, vherein the tube gripping means is

Q

)

cated axially inwardliy from the

3

restrained sgainst axial movement and the seal is
arranged for axizal movemsnt under the action of a force
in the direction of withdrawal of the tube from the
coupling so as to act on the tube gripping wmeans and
increase the gripping action of the tube gripping means.
According to a further invention described herein
there is provided a tubas coupling having a wain body
which defines a tube receiving bore, the tube receiving
bore being provided with a seal to seal around the outer
surface cf a tube received within the bore and with a
tube gripping member for engaging the outer surface of
the tube, the seal being located axially inwardly from
the tube gripping member, wherein the tube gripping
member is secured to the main body at the entrance of
the tube receiving bore to retain the seal within the
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there is provided & tube coupling having z main body
r

having tube gripping means
which has been inserted from being accidernczlliy
withdrawn, the tube gripping meazns comprisins o ring in
the form of a plastics body moulded around zn inner
metal member, the inner metal member projecting through
the outer surface c¢f the plas:tics body to engage the

surface cf the tube receiving bore and thrcugh the noer

a
portion in which is embadded a metal porticr having a
number of radially extending slits defining a aumber of
separated tube engaging portions which project radiall
inwardly from the moulded plastics portion.

Viewed from another aspect the present invention
provides a tube coupling system comprising a coupli
having a main body which defines a tube recesiving bore,
the tube receiving bore being provided wizh a seal to
seal around the outer surface of a tube received within
the bors and being provided with axially movable tube
gripping means for engaging the outer surface of the
tube, the tube gripping means including portions for
cocperating with a cam surface on axial movemen: in the
direction of withdrawal of a tube from the coupling, so
as to increase the grip on the tube, and the system
further comprising release means which may be moved
axially with respect to the bore to move the tube
gripping means with respect to the cam surface so as tc
release the tube gripping means from the tube,
characterised in that the release means is in che form
of a removable tool.

Viewed from another aspect the present invention
provides a method of releasing a tube from a tube
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coupling, the tube coupling comprising a coup
2 main body wihich defines a tube receliving bcre, the
tube receiving bore being provided with a seal to seal

arcund the outer surface of a tube received within the
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bore and being provided with tube cripping means fcr

tubs, characterised in

(U]

engaging the outer surface of th
that a tool which is separate f£rom the tube gripping
means is moved axially inwardly with respect to the
coupling to engage the tube gripping means, the tubke
gripping means having an outwardly fzcing tapering
surface which is engaged by & correspending surface cn

the rzlezse tool.
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It will be appreci
aspects of inventions disclecsed hs=rein may be expressed

as methods. N
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1. A tube coupling gystem comprising a coupling having
a main bodv which defines a tube receiving bore, the
tube receiving bore being provided with a sezl o sezl
around the outer surface of a2 tube received within the
bore and being provided with tube gripping msans having
tube engaging portions for engaging the outer surface of
the tube, the system further comprising a relezse tool
which may be moved axially inwardlv with respect to the
bore to release the tube gripping means from the tube,
characterised in that the release tool has a surface
which is zrranged to engage a cooperating surface on the
tube oripping means at a position radially outwardly of
the tube engaging portions so as to urge the tube

LY

gripping means out of gripping engagement with the tube.

2. A tube coupling system as claimed in claim 1
characterised in that the release teol is a sleeve which
at least partly encircles a tube when the coupling is in

use.

3. A tube coupling system as claimed in claim 1 cr 2
characterised in that the release tool is removable in a

Jateral direction.

4. A tube coupling system as claimed in claim 3
characterised in that the release topl consists of two
parts which are hinged together or are separable.

5. A tube. coupling system as claimed in claim 3 or 4
characterised in that the release tool has an axially
extending gap when positioned around a tube. '

6. A tube coupling system as claimed in any preceding
claim characterised in that the mouth of the coupling is
provided with a plurality of inwardly directed
projections to provide support for the tube, and the

A
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release tcol has portions which pass along free spaces
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Letween ths projectlons.

7. A tube coupling system as claimed in claim 6
characterised in that the release tool has axially
extending slots which match the positicns of the

prciections.

m

A tube coupling system as claimed in any preceding
clzim characterised in that the tube gripping means is

movatle axially within the coupling and cooperates with
tapering cam surface in the regicn cf the mouth of che

m

couzling to be urged inwarcdly to grip the tube.
g. z tube coupling system as claimed in any of claims
1 to 7 characterised in that the tube gripping means is
fixed against axial mcovement, and axial movement of the
seal acts on the tube gripping means to increase the

cripping acticn.

2. A tube coupling system as claimed in any preceding

’_l

laim characterised in that the tube gripping means
orprises a plurality of radially inwardly projecting

¢

(9]

portions.

11. A tube coupling system as claimed in claim 10
characterised in that the tube gripping means comprises
a moulded plastics body, which is reinforced with an
irner metal ring having portions which project from the
plastics body to engage the outer surface of a tube in
use.

12. A tube coupling system as claimed in any preceding
claim characterised in that the tube gripping means is
in the form of a split ring.

13. A tube goupling system as claimed in claim 8
characterised in that the tube gripping means comprises

L
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spiit ring having z glastics bolv cn which are

h1]

~ with the release

e

2,
Q,

rovi

Q

the suriace for encacemsr

e

cooperaticn with the cam

'.-l
)]
o]
j\J]
N
[4

3
th
m
Q
()]
i
8]
=

ocl and &

9]

cr

surface in the region cf the mouth of the coupling.

system as claimed in any preceding
i in that the cooperating surface on
. tube gripping means is inclined inwardly in a

direction away Zrom the mouth of the coupling.

ZI . X tube ccupling system as claimed in claim 14,
creracterised in tha:t the inclined cooperating surface
by the relezze togl in such a way that a

s prciuced to urge the tube gripping
means cut of grippinc engagement with the tube.

N4

16. A tube coupling system as claimed in any preceding
claim, characterised in that the release tool engages
the tube gripping means at a position remote from the

tube engaging portions.

17. L tabe coupling system as claimed in claim 8,
characterised in that a metallic sleeve is secured
arouné the outside of the wain body, the sleeve having
an end portion which Is bent back into the mouth of the
coupling and provides the tapering cam suriace.

18. 2 tube coupling for use in a system as claimed in
claim 8, comprising a main body defining a tube
receiving bore, a mouth at one end of the main boldy, an
end cap in the region of the mouth defining a tapering
cam surface which tapers radially inwardly in a
direction from the inside cf the coupling towards the
mouth, tube gripping menas located axially inwardly of
the end cap, and a seal located axially inwardly of the
tube gripping means, the seal and the tube gripping
means being axially mecvable, and the tube gripping means
having a radially outwardly directed surface arranged to

A
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.th the tapering cam surface ¢z the en o
Cotperate with the tzoper:

O that uvpcn axizl movement of the tube cripping means
fjh:h;;q;;;men: ‘ith the cam surface there is pr?duced =]
:T;:*;;ve%fe:t urging portions of the tube gripping
;:;::.;adially inwards, charazcteriged :n %;at th? %ubfl'
““'““; TEEnS 1g &isc provided with a reclally inwardly
gripping mezxn Z . :

fece whizh tapers radially outwardly in
directed cam surface whinh car
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