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The p::-esent invention relates to push-fit ::.u~e 

couplings, and particularly but not exclusive.ly to 

releasable couplings used :or examp:e in plurrbi~s 

systems to connect together water pipes. 

Jl..n example of a releasal::le push-fit tube coupli:-19 

is known from GB-A-:,555,008. This tube coupli~g use~ a 

one-way grip ring, h:;.v:i.:ig a number of incl:'..m~::, ::.::wc.rC.ly 

praj ecting metal f i::-!~E.:-s, wl:ich c;.llcv; t.he tuje: :.c :::..~ 

pushed into the tube coupling, bet mecha::lico.12.y secLre· 

the tube agai~st withdrawal, the tee'::.h biting into t~e 

surface of the tube. An 0-ring seal is provided betv:"'2e~ 

the opening of the tube receiving bore and the grip 

ring, in order to create a fluid seal around the tube. 

Between the 0-ring and the grip ring, there is providec 

a washer to prevent the 0-ring from engaging the grip 

ring. 
In order to release the tube from the tube 

coupling, it is first necessary to dismantle the tube 
coupling by unsc:::-eir:ing an end-cap which holds the, t.i.:..be 

coupling together. This may :not. always be a si:nple 
operation, for example, if the screw th:::-ead bec:::-mes 

seized. In addition, the grip ring and seal are 

frequently damaged or destroyed in the operatio~, 

requiring them to be replaced each time. 
It is known to provide a tool in the for:m of a shim 

for releasing tube gripping means w~thin a coupling, the 

shim being pushed into the coupling and forced between 

the tube gripping mea:;.s and the tube. However, this is 

usually of metal and relatively sharp, with the 

disadvantage that wher. used it damages the seal and the 

tube gripping means. 

Another push-fit tube coupling is known from EP-A-

0, 196, B81. This type of tube coupling incorporates a 

movable collet which fits around a tube within the 



WO 97/03314 PCT/GB96/GI6U 

- 2 -

cot.:.pling. ':'he c:::ille:t. comprises a ring- st.aped member 
::hat has a :t:h.:.:::-alit:y of axially e:;.:te::-idi:1S" fi::ge:::-s which 
project int:c the tube coupling. In use, the i:::'.:ernaJ 
press~re of the fluid in thE tube ~ends to force the 
tube and the attached collet O'l!t. of the tube coupling, 
and in so doing ~rges portions of the collet against an 
tapered cam surf ace at the entrance o::: the tube 
receiving bore in such a manner as to urge therr. 
inwardly. This increases the grip o~ the tube to 
prevent further ~ithdrawal. The collet has tu.be engagins 
portions such as metal teeth. 

To release the tube, the coJlet is pus~ed back into 
the tube coupling, away fro:-:~ the i:lcl~ne::1 ~-J.:::-fc.ce, ::: o 
release its grip and enable the tube to be ?U.1led 
Axially inwards movement of the t~be is necessary 

o-ut. 

~ 

permit the tube engaging teeth to be releaseG form the 
tube surface. 

One disadvantage with this coupling system is that 
the collet·projects from the coupling, and m2y therefo~e 
be pushed in accidentally to release the seal, even 
after the plumbing installation bas bEen completed. 

Viewed f~om one aspect the present invent~on 
provides a tube coupling system co-mprisin9 a ccupling 
having a main body which defines a cube receiving bore, 
the tube receiving bore being provided wit~ 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 :or engaging the oute:::­
surf ace 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 tool 
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 gripping 
engagement with the tube. 

In the preferred embodiment, the cooperation of the 
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release t.ool a:::d the tube grip:;;ing· means wi:..l se::;:e to 

urge pc=tions cf the tube gripping means radially 
outwc:.rdly away from engagemen:: i-;it::i. a tube in the: 

coupling. Thus, the axi~l movement of the release tool 

does net simply tend to cause the tube e:::gaging p:::>rtions 

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 ma~ner 

analogous to the system disclosed in EP-A-0,196,88l, it 

may be possible for the tube gripping means to be 

released from the tube solely by the axial movement cf 

t~e tool so as to u~ge the tube gripp~ng means in an 
axial a:.rection away from the cam surface a..'1.d remove the: 

cam.ming effect. Initial release of tube engaging 
portions is achieved by axially inwards movement of the 

" tube. However, the preferred embodiment in accordance 
with the invention positively causes radially outwards 

disengagement of the tube engaging portions and the 

tube. 
In the pref erred embodiments the cooperating 

surf aces of the release tool and the tube gripping means 

achieve a cam.~ing e=fect. In a particularly pre=erred 

arrangenent one of 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. ~s the release tool enters tte tube cou~ling, 

a su=face o~ the ~r~nt end o~ t~e =elease tool urges 

against the inclined surf ace located on the tube 

gripping me~ns, causing the tube grippinq ~eans to 

release its grip on the tube. The tube may then be 

pi..:.lled :ree f:::-om the tube coupling or adjusted. Si:::lce, 

ir. a ?referred form, the tube gripping means is located 

at the entra~ce of the tube receiving bore, its cam 

surface is readily accessible to the release tool. 

':'he release tool prefe:::-ably encircles or par:::.ly 

er.circles a tube when the coupling is in use. The 

release tc()l iE' prefe:::-ably readily removable, and 

p::::-eferal:ly :::-~is may be dor:e in a lateral C.irectio~ with 

:::-espect to c.. ~:;be once the tool has been moved out of 

the co~pli~g. =~ a preferred form the release tool is in 

the form of a tubular member whose inner diameter i; 
slightly larger than the outer diameter of the tube. To 

permit installation and removal of the tool, the tubular 

me~ber preferal::ly consists of two parts which are hinged 

together or a=e separable. In one preferred embodiment 

the split tubala= member is resilient, and can be cpened 

up and then snapped around the tube. 

P!'."efe::::-ably, the tubular member constituting the 

release tool has an axially extending gap when 

positioned around a tube, so that it can be adjusted 

somewhat. For example it may be closed up somewhat to 

match the red~ced 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 contai~ing 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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i:i a ;;i::-Eferreo e::-bodimer.t: a p:urc.:.:. tr cf ir:warcly 

~~=e=ted p=cjections 2~e provided in t:he region of the 

mou~h of the couplir.g, to prcvide suppc:-t for the tube. 

Fe:- exar:'l.ple, three:, :our or mo:::-e projections rr.ay be 

sp~=ed at suitable intervals arc-..:.:Jd t.he circumference. 

The: re::.eas2 to:::l is configured tc haYe portions which 

p~ss a:ong ~~e :ree spaces betweetl the projections. 

These port:'..o:is may be defined by providing the release 

tool wi'::h axially extendi:::ig slots which match the 

poEitio~s of t~E projections. 
The :::-e:.e:;;.se tool may be i:;:::-c\ri.:iec as an item which 

=~:--: be ·..:.se:d as ::es ired · .. :i t!-1 any cou:r;;ling. However, ·each 

co~pling could also be provide~ ~~:h a release tool 

a:.:reacy :...n place. This would be ~ .... sec as necessary during 

fitting of the coupling, to pe:r.r:i~ adjustments to be 

made. It would then be removable from the coupling. To 
SQme extent the coupling would initially be similar to a 

ccupling in accordance with EP-A-0,196,881. However, the 

release tool would be removable. In such an arrangement 

the :::-elease tool could initially be connected to the 

tube s-ripping means by :!:"eadily frangible means which 

~ill ?revent loss of the release tool during sh~pping 

aD::. handling but will permit easy 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 movement alo~e is sufficient 
to ca~se disengagement of the tube gripping means. 

l'.lterr.atively, other retainin~ 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 pref erred embodiments in which there is 

a camming effect so that there is relative movement 

between the tube gripping means and the tool. 

In the preferred embodimer.t 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 
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a~ ar:::-angeme~t the seal could act o~ =he tube gripping 

me:anE direct2.y, b~'.: :.n a p:::-e:er:-e:::i. er.1bod:.me::1t: it ac:.s 

through an inte::uediat:e rner.ber s~ch as a thrust washer 

which engages the tube grip;ing means. 
However the invention also excen~s :.o the use c~ 

the release tool a:r-ra::;eme:-.:: :.r: a ::10·,rel r.ype of coupling 

in which the tt:..be 5:::-ippi;:-;g r.:,ec..::s ::..s fixed a::?"ainst:. axial 

movement, and axial movemen:: ~f che seal - eithe: from 

an exte:::-nal force or from p:::-essure of water - acts on 

the tube gripping neans to inc=ec..se t~e gripping action. 

T::ie seal could ac:: on the tu!:>s ;ripping mea:::.s directly, 

emlx:: ::iimen:c 

as a thrus:: wash::::- · ... ·hicr. er.gages the tube: gripping 

means. The engagement ii."i th the tube gripping means i,s 

preferably such as :o ca~se a c2mi.~ing effect. Thus, in 

one arrangement. a moveable member, such as a thrust 

washer, has a frusto-conical surface which engages 

portions of the tube gripping means, thus acting as a 

wedge to urge ~he portions towards the tube as the 

thrust. washer movE:s axially. 

Preferably the tube gripping means in embodiments 

of the i:ive.::-itio::: ::;:,np::.:-isee a plurality of radially 

inwardly prcjecting port.ions. These rr~y be formed so as 
to be inclined t:'.)wards the axis of the tube receiving 

bore when no tube is present. In its preferred form, 

the tube gripping means comprises a ring having a 

plurality of tee::b which can be urged inwardly to grip 

the tube. 

In its preferred form, the tube gripping means 

comprises a ring having a plurality of teeth, which 

extend gene::-ally radially t.he:::-efrom, somewhat inclined, 

towards the axis of the ring. The inner surfaces of 

these teeth, when in their relaxed state, preferably :ie 

on a circle whose diameter is smaller than that .of 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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Prefe::::-ably, the tube g:::-ippi::.g means ccraprises a 

mouldej pl~sti::s body, wh~ch is re::.~:crce~ ~ith an ~nner 

metal ring. Preferably the inner ~etal ri~g has a 

plu::::-ality ci: portions which are arra.;:-:;ed to project 

slightly fro~ the plastics bod~·- ~hess projecting 

portions provide teeth which can engage t~e outer 

surface a: the tube, thereby securing the t:.:.::ie ::-.::::-: 

firmly within t::i.e tube coupling regaraless cf ::he type 

of tube material. In one preferred arrangement the tube 

gripping mea:1s is in the fc:::-m cf a 2?1:.t :::-i~1g whose 

diameter can therefore i~crease an~ 6s::rea~=- ~he 2~::.t 

rin:;r t.as a nurr2;)er or ::::-a:iially ex::en::i:::; p:::::-::.::..c.2. sl:.t:.s 

aro'..::1d i: s ::::'..:-::·...;_:r,:erence. The m:n.:::::.e:. ;;:' :.c.::: :.:'.. ::s ~::>dv 

provides the surf&ce for engagement wi~h tje release 

cool, and also a surface for ccope=ation with the cam 
'l 

surface in the region of the moth of the coupling. Thus 

it will be provided with a radially inwardly facing 

inclined surface around its circumference and/or a 

radially outwa=dly facing inclined surface around its 

circumference. 

Preferably the sea: is an 0-ring typ:= seal. Ir. 

such embodiments, the preferred ttrus:: washe:::- may be 

provided to prevent parts of the 8-ring s~icking through 

gaps in the tube gripping means as a resu:t of creep in 

the 0-ring material, and avoids t~e tu~e gripping means 

damaging the 0-ring. 

In some embodiments, a second (or more if 

necessary) seal is additionally provided, separated from 

the first seal by a washer 

If the material of the tube is relatively soft, a 

tube insert comprising a close-fitti~g cubular 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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regio~ of the nouth defining 2 :aperins cam su=face 

which tapers ra~ial:y !nwar~ly in a ~irect~cn fr~m =~~ 

inside of the coupling towards the mouth, tube gr~p;~ng 

me:Jas located axially inwardly of t.!":e end cap, and a 

seal located axially inward:.y c: :h: tube gripping 

means, the seal and the tube grippi~g me~ns be~ng 

axially movable, and the tube gripping means ha.vin9 a 

radially outwardly directed surface ar=anged to 

cooperate with the tapering cam surface of the end c~p 

so that upon axial moveme:J.t of :.he ti.:be gripping r:i.ea.r:s 

into engage:ne:it with the ca:n S\::rfa.ce there is prod:lcec E:. 

camming effect urging pcrt.:L::::r. ::: ~he ti.:.::;e s-:-ip~in:=­

means radially in~arcs, charcc:~~ise~ in that che ~\!be 

gripi;:ing means is also provided v·::..th a racially :..:"Mardly 

directed cam surface which :.apers rc.dially outwc.::::-dly,.in 

a direction from :.he inside of t~e coupling towa::::-ds the 

mouth. 

Some preferred embodimen~s of the p~esent 

inventions tdll now be desc~ibed by way of example onl~· 

and with reference to the accompanying drawings, in 

which: 

Figure 1 is an external view of a coupling in 

accordance 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 partj.al detailed view of the tub2 

gripping means; 

Figure 5 is an end view of a mouth of the couplinq. 

with other components omitted fir clarity; 

Figure 6 is a section through a release tool; 

Figure 7 is an end view of the release tool; 

Figure 8 is a section tr.rough 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 ~O is a sectio~ throuqh one end cf a~ 

alternative co"...l.plins; 

Figure 11 is a sectioc through one e~d of a second 

alternative co"...l.plingi and 

Figure 12 is a section through a third alte~~ative 

coupling. 

In Figures 1 and 2, there is shown a prefe=red 

err~odiment cf the tube cou;ling. The tube coupli~g has 

a hollow main body 1 which is gene:::-ally tubu.la:::- i:: 

section, has openings at either end and has en:ar?e~ end 

regions 2 intercon.~ected by a smaller dia~ete~ 

section 3. This coupling is made of a su~table 

......... 
::--.:.~:._ ~ 

material and is used to join e.g. pipes toget~e= in c 

plumbing system. 

As shown in Figure 2, within each enlarged end 

region 2 is provided an 0-ring seal 4 and a washer 5. 

An end piece 6 is secured in the opening 7 of porti~n 2, 
eg. by bonding or welding or mechanical means. Between 

the washer 5 and end piece 6 is provided a split ring e. 
This split ring is axially movable, together with the 

seal 4 and washer 5. The end piece 6 is provided with a 

=rusto-conical tapering surface 9 facing the split ~ing 

8, and the split ring has a frusto-conical surface 10 
arranged to engage the tapering surface 9 of the end 

piece. As the split ring 8 is moved axially towards ~he 

end piece 6, there is an increasing inwardly directed 

force on the split ring, caused by the interaction of 

the two frusto-conical surfaces. 

The split ring 8, as shown in more detail in 

Figures 3 and 4 comprises a moulded resilient plastics 

body 11 in which is embedded·a metal insert 12 of spring 

steel or another suitable material. The body 11 ~s 

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 co the bo::S.y :::.:. and whe:: i·- nosition as in F'igi..::::-e 

2, the testh :s p~in: at an ans:e :~wa:::-~s ~he :.=eerier 

of the coupling and towa=ds its axis. 

In use, as shown in Figure 8, a tube T s~ch as a 

plumbing pipe bas been pushed into the coupling, passing 

through the opening 7 in end piece 6. 7he tube engages 

the seal 4 in a sealing manner. The tube c..:. so passes 

through the split ring 8 and is engaged by the inwardly 

facing teeth 15 which restrain ~ove~ent o~t ogcin. The 

teeth may dig into the outer surfa::::e of the tu~e by o 

certain extent. The tube is p~shed ~~until it 

encounte::::-s a stop 17. lnwards :-;-:::::ve.-:-,2::: cf :...:-"e seal :.s 

restrained by a stop 18. 

When ::here is an outward force c:i '::.he ~::-.!::,e T, the 

split ring B engages the end piece 6 to resist the 

movement. This outward force may come fror.1 pulling on 

the tube T or from the pressure of fluid wit.h the 

coupling acting on 0-ring 4, which acts on the split 

ring 8 through the washer 5. The cooperation between the 

frusto-conical surfaces 9 and 10 pr:ivides c..n inwardly 

directed force which increases the grip on the tube T. 

As shown in Figure 5, the e~d p~ece 6 is provided 

with four equally spaced projections 19 'lh"h.ich are 

directed radially inwardly in the region of the opening 
7. These provide support for the tube Tin t~is region. 

Between the projections 19 are defined slots 20, which 

permit access for a release too: 21. 

The release tool 21 is shown in more detail in 

Figures 6 and 7. It consists of a generally cylindrical, 

hollow body 22 of moulded plastics. This has a flange 23 

at one end to assist manipulation. 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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c~t£ide cf the co~pling, and then cl~ses ~p ~~der its 
own :::-esilience. The body 22 of ~he tool is provided wi:h 
fou= longitudinal slots 26, defining f~ur legs 27 which 
can therefcre pass along the slots 20 defined in the end 
piece 6, to engage the split ring 8 as shown in Figure 
9, 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 t~e tool are 
rounded or otherwise suitable profiled as shown at 29, 
and engage a second frusto-conical surface 28 on the 
split ri:r:g, which points radially inwa:::-d.ly. The spl .. i t 

ring is urged axially inwards and at the sa~e time there 
is a force positively urging the split ri~g to expand, 
caused by the interactio~ 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 any 
other component. After adjustment the tool can be 
removed and the tube T pushed home again. 

The tool may be supplied 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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=af and the taperi~s sur~ace 9'. It is ~inished cff by 

being cc.med over at :rnD. 
This construction is strong and yet compact, a~d 

enables thinner sections of plastic to be used. In 

operation i:: work:s i:i the same man."'le:::- as the previous 

embodiment. 

Thus, in these embodiments there is provided a 

simple, corapact construction with e::fecthre gripping of 

t~e tube using a novel split ring, and with a release 

~ool which =an be readily used to remove the pipe from 

~he coupling in a re-usab:e fashion. 
~ 

Fisn~re ll shows a second alternative coup~ing with 

axiall}" !:iJ:e::'! ::ube gripping mea~s. T!:e plastics coupling 

has a pair o:: 0-ring seals 4, a thrust member 31 and a 

merrber 32 which ser"lres as a combined tube gripping m~ns 
and e~d piece. The member 32 is of moulded plastics and 

has a number of ~esilient legs 33. The legs 33 have 

metal inserts 34 which provide teeth 35 projecting from 

the legs to engage a tube in the coupling. The other 

ends of the metal inserts project beyond the exterior cf 

the member 32, as shown at 36, and engage the wall 37 of 

the main body of the coupli~g. 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. 

~.xial movement in the direction 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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Fig'.l:::-e 12 s:iows a third. al te:::-!1a.ti ,.e embodiment 
which asa~~ uses a~ axially fixed :ube gripping means 
11:hi ::::h is .::.n tes:::-al with an end mem!Je::r. The -:oupl ing 4 O 
has a moulded plasti::::s end cap 4: whic.t is provided with 
t.u!:'·s qri~ping msa:-.s :.:1 the forrr, cf leg!: 42 similar to 
:hose c: t::e prs•.·ious eaibodimen:. Metal inserts 43 are 
pr:::.v:::.de:: !::l·u:: :::..:-. :his case they a:::-e not \.:.Sed to secure 
the end ca~ and serve only to grip a tube. The end-cap 
41 :.s formed with lugs 44 which snap-fit into a 
ci::-::::ur.,:e:::-e:'ltial sroove 45 in the -::::ur.er surface of the 
:rlai.:1 boC.::,r c.: :.b.e co~pling {0, rrLaJ~ing fabrication of the 

ti..:.=.s co·.::;:iling relatively sim;:le. A :'.:u:::-ther advantage 
i-::. :.r. i.:sing t!:'::is snap-fitting a:r:::-c..::,::ieme:J.t. is that the 
gri;; .:-.ead porti O:l of the tube ::::oupling is able to rotate 
relative to the main body in order to relieve torsio~al 
stre:ss:s in the tube network and to make assembly 
easier. 

As with the previous embodiment, the release tool 
w~ll be used, engaging surfaces ~6 en the legs 42. As 
~e:ore there is a seal 4 and a tt-rust ring 31. 

In an alte::::-native arrangerr.e:-1t embodiment the end­
cap ::::ornprises a stamped metal rin3, preferably a springy 
st~inless steel ring, which has a rolled annular rib to 
replace the lugs of the previous e:nbodiment and a 
moulded plastics portion to form the resilient legs. 

It will be appreciated that many of the features of 
the preferred embodiments are inventive in their own 
right and not just as part of an ernbojiment of the 
present invention. Furthermore, the invention may be 
viewed form different aspects. Accordingly, the 
following additional inventions have been identified by 

way of example and independent protection may be sought 
for these in addition o~ as an alternative to any 
invention claimed for the time being . 

According to 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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receivin; bore jein3 ;=ovided ~it~ a seal co se~l ~rou~d 
t~e ou:er s~~fa:e c~ s tube received witbin the b~re and 

being provided with t.~be grip;ing means fur engaging the 

outer sur:ace 8f the cube, the seal bei:.ig located 

axially inwa:r-dly :'.:rcn the tube s-ri:;ipins means, Khere:.n 

the release t8ol nay :Se passed a;:.ially into :he coupling 

to engage the tu.be grippi:::1s rr.ea:-• .s c....-i.d release it from 

the tube, ::harc.c:::erise:i in tr.a.t -.:he tube gripping means 

has an outKard:.y facing cam s·J.rface which is engaged by 

a corresponding s~rfa~e o~ the =e!eas~ tool, so t~ac 

axial move;rr;e::-.t ::::: t!le r-elea2e ::: ::: irito the coupling 

can-a.ins effec::. between :.he ::elease toe! surface a:::i.d 1:::-,e 

tu.be gripp::.:.ig mea::1S si...::--f.:.::::e. 

According to a =urther invention disclosed herein 

there is provided a tube coupling having a ma:..r, body 

which defines a tube receiving bore, the tube receivi:lg 
bore being.provided with a seal to seal around the outer 

surface of a tube received wi::hin the bore and with t.ube 

grippin:; nea:::ls fer engaging the outer surface o: ::he 

tu.be, the seal !::>eins :o::::ated axially inwardly from the 
tube gripping !:leans, wherei.n the ti:..be gripping means is 

rest.rained aga:..n.st axial mover:ient and the seal is 
arranged for axial novement. u::ider the action of a force 

in the direct.ion of w:!..thdrawal of the tube from the 

coupling so as to act on the tube gripping means and 

increase the gripping action of the tube gripping mea~s. 

According to a further invention described herein 

there is provided a tub2 coupling having a main body 

which defines a tub~ receiving bore, the tube receiving 

bore being provided vdth a seal to seal around the ·oµter 

surface of a tube received within the bore and with a 

tube gripping member for engaging the outer surf ace 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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tube receiving bore. 

A::cording a further ir~:.'e:-i::..::m des.:ri:Oed. :i.er£·in, 
there is provide:::l a tu:!Je coupling having a nain bod,y 
defining a tube recei 'I.ring bore, t.he tube recei ,;ing bore 
having tube gYippi:ng means to sect.:.:::-e a:i.d prevent a t..<be 

which has been. inserted from being accider:'.:ally 
withdraw::, the tube grippir..g mec..ns com;;::::-isi:i; a :::-i::~ :.r, 
the forr:l of a plastics body mouloed aroun~ an inner 
metal mewber, the inner metal member projectin; through 
the outer s~rface ~f the plastics ~o=y to eugc..ge thE 
surface c: the t'...lbe receiving bo:::-e a.~d 1.::-_r~·..:.st. the: :::-.::-Ae::: 
surface to engage the outer su:::-:ace of t~e t.~b: :.~ ~se. 

the:::e is provided a sp2.it ring :or use as t.t::!:·e ;ri~pins­

means in a tube co·Jpling, comp:dsing a mou.:..::;.: plastics 
portion in which is embedded a metal po:::-~icr. having a 
number of radially extending slits defir..ing a :iumber of 
separated tube engaging portions ~hich project radially 
irn11·ardly from the :noulded plastics portion. 

Viewed from anothe::- aspect the prese:Jt ::..nvention 
provides a tt:be couplins system corr:prisi::?g a c:iupling 
having a main body which defines a ~ube :::-eceiving bo::-e, 
the tube receiving bore being provided wi~b a seal to 
seal around t.be outer surface of a tube :::-eceived within 
the bare and being provided with axially movable tube 
gripping means for engaging the outer st:rf ace of the 
tube, the tube gripping means including portions for 
cooperating "V.'ith a cam surface on axial :nove:ne:i.t in the 
direction of withdrawal of a tube from the coupling, so 
as to increase the grip on the ::u:::.e, c.::::5. the system 
furthe:::- comprising release means which r<1a.y be moved 
axially with respect to the bore to move the tube 
gripping means with respect to the cam surface so as to 
release the tube gripping means from the tube, 
characterised in that the release means is in ~he fo::m 
of a removable tool. 

Viewed f rorn another aspect the present invention 
provides a method of releasing a tube from a tube 
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coupling, the t~~e coupling :o~p:;:-ising a coupli~g having 

a main body w:iich defines a :ube ::ece:x:..~g bcrs, t:he 

tu!Je re:eiv:.ng bore being provided with a seal to Eea.l 

a:::-ou.nd the D"..lter surface of a tube :::-eceived within t:he 

bcre and being provided with tube ~ripping means fer 

engaging the outer surface cf the tube, characterised in 

that a tool which is sepa:!'."ate from the tube gripping 

means is moved axially inwardly witt. respect to the 

coupling to engage the tube gripping means, t~e tu!:::·e 

gripping means having an outwardly facing taperin~ 

surface which is engaged by a c~~respcn~ing surface 

the release tool. 

It will be appreciate:: t-h= ·-
r... ..... --

,.. ... ;...,~-\.. _ ..... _.i.. 

aspects of inventions disclosed hsrein may be 
as met.r..ods. ,, 



0 

Thi!'> Sheet Has Been Replaced 

1111111111111111111111111 

- 17 -

CLJ.l.I!".:S 

1. A tube coupling system comprising a coupling having 

a main bodv which defines a tube receiving bore, the 

tube receiving bore being provided with a seal ~o seal 

around the outer surface of a tube received ~ithin the 

bore and being prm:ided 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 respe=t to the 

bore to release .the tube gripping mea~s from the ~ube, 

characterised in that the release tool tas a sur:ace 
which is arranged to engage a cooperating surface on the 

tube gr~pping means at a position radially outwardly of 

the tube engaging portions so as to urge the tube 
<\ 

gripping means out of gripping engagement with the tube. 

2. A tube coupling system as claimed in claim 1 

characterised in that the release tool 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 c::- 2 

characterised in that the release tool is removable in a 
lateral direction. 

4. A tube coupling system as claimed in claim 3 

characterised in that the release tool 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 

\ \11\ll\ \\\I\\ Ill\\ \\\\I\\ \\I\ 
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release ~021 has p~=tio~s which pass along free spaces 

~etween :~e projections. 

7. A tube coupling system as claimed in clai~ 6 

c~aYacterised in that the release tool has axially 

ex:ending slots which match the positions of the 

prcjectior.s. 

E. .z.. tube coupling system as claimed in any preceding 

=lai~ cha=acterised in that the tube gripping means is 

rr,ova!::le axially within the co"..lpling and cooperates with 

a tapering cam surface in the region cf the mouth of ~he 

c::-.'..::;.ling to be urged inwarC.ly to grip the tube. 

S. A tu.be coupling system as clai~ed in any of cla~ms 

1 to 7 characterised in that the tube gripping means is 
fixed against axial movement, and axial movement of the 

seal acts on the tube gripping means to increase the 

gripping action. 

1~. A tube coupling system as claimed in any prece~ing 

claim characterised in that the tube gripping means 
cor..prises a plurality of radially inwardly projecting 

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 
ir-ner metal ring having portions which project from the 

plas~ics 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 coupling system as claimed in claim 8 

characterised in that the tube gripping means comprises 

111111111111111111111111111111 
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Thi;; Sheet Has Been Replaced 

I !Hlll"I IHll! 1!11111 IHI PCT/GB%/~X6U 

- ::..9 -

a s~lit r~ng havin3 2 plast~cs bo=y en which are 

prcvided the surface for engageme~: with the release 

toe: and also a surface fer cooperation with the cam 

surface ir. the resio~ cf tbe mouth of the coupling. 

1~. ~- ~1.:.be coi.:.pling system as cla:.med in a::iy preceding 

::..;_;:::..-::·., characterised :.:i t!".at the cooperating surface on 

·.::-t.'2 t.ube gripping means is inclined inwardly in a 

directio:: away :::::-orr. ::::-.e mouth of the coupling. 

J... tube coupl ins system as claimed in claim 14, 

c~~rac~Erised in tha: ::~e i~clinec cooperating surface 

is ensagec by the re~ea2e tool i~ such a way that a 

ca~~ing effect is prc~~~ed ~o urge the tube gripping 

mear:.s cut of grippin;: engagement with the tube. 

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 porti~ns. 

17. A t~be coupling system as claimed in claim 8, 

characterised in that a metallic sleeve is secured 

around the outside of the ffiain body, the sleeve having 

an end portion which is bent back into ::.he mouth of the 

coup:ing and provides the tapering cam surface. 

18. Jl. 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 body, an 

end cap in the region of t~e mouth defining a tape~ing 

cam surf ace which tapers radially inwardly in a 

direction from the inside of 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 a~d the tube gripping 

means being axially movable, and the tube gripping means 

having a radially outwardly directed surf ace arranged to 

I lllllll llllll lllll lllll II llll 
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taper:..ng CEm surface c·:: ttle end cap 

:..~:o enga;e~en: with ~he cam surf ace :here is produced a 
carr::ni.:i:; effe:t u:::-ging portions of the t:.:.be grip:i;:·ing 
mea:ls raC.ic..2.ly inwards, cha:::-acterised :..::: ::::2t the tube 
gr:..ppi.r.g r,-,~a=-~s :.s c..:;.so p:::-ovided with a ;i;c..::.:..ally inwardly 
d:..=ected :a~ ~~=~ace vhi=~ tapers =c..dially outwardly in 
a di.:ectic:-i :::--c::-~ ~l1e i.nside of tb.e co·J.plir..g to·1tw"'arC.s t.he 
~.ou:h. 
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