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Connections

The invention relates to a fitting suitable for the
connection of a first body and a second body. Whilst, the

invention has been designed with pipe connections in mind,

it should be appreciated that the bodies may be other than

pipes and may be of various types and shapes and made from

various materilals.

Known means for connecting two bodies, e.g. plpes, are

typically complex, e.g. they involve intricate wmachining,

include a large number of parts, and the parts are

difficult to assemble in the field where fitting is

required. The known fittings are further complicated where

high pressures are involved, e.g. as with certain hydraulic

applications, and/or where small bore bodies are involved.

—

It is an aim of the invention to provide a connectilon

system for connecting bodies together in which these

iy

problemg are overcome or reduced.

According to the invention there is provided an assembly

for securing two bodies, the assembly comprising a first

body, the first body having a mouth portion for receiving a

second body, means for sealing the first body against the

second body, and means for securing the first body to the

second body, the securing means comprising a first securing

member for engagement with the second body, wherein the

first securing member 1is for at least partial location
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inside the mouth portion and has means for engagement with

the first body thereby to prevent removal of the second

body from the mouth portion of the first body.

5 The invention in many embodiments preferably comprises a

second securing member for holding the first securing

member in engagement with the first body and thereby the

first securing member in a second body engaging position.

More preferably, the second securing member 1s for at least

10 partial location inside the mouth portion Dbetween the

second body and the first securing member.

The first body may be an operating unit, or an intermediate

unit for connection to such an operating unit or other

15 system. The first body may, for example, be an operating

unit such as those found in motor wvehicles, e.g. brake

cylinder blocks. The second body may, for example, be a

pipe. The first body may, for example, be an adapter for
connecting a gas pipe on a gas appliance such as a gJdas

20 stove.

Alternatively, the first body may be a connector for

connecting the second body to still another body in which

cagse the first body may have one or more additional mouth

25 portions, each for receiving another body. For example,

the first body may be a connector for two pipes. The means

for connection to the other bodies may also comprise a

fitting assembly according to the invention.
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Preferably, the second body i1s provided with an upset or

I 1]

ace. Preferably, the upset

is circumferentially extending. An upset provided on the

external surface on the second body has the advantage that

if the second body has a bore, e.g. where 1t i1is a pipe, the

bore is not affected. Preferably, the first securing member

is for engagement with the upset. More, preferably, an end

of the first securing member 1is for engagement with the

upset. The upset, moreover, may limit forward travel of

the second body inside the first body, e.g. by engagemeﬁt

of the upset with an abutment surface in the mouth of the

e~ d
—m—ry

first body. Alternatively, the second body may be provided

with a groove on its external surface whereby the first

securing member is for engagement with the groove.

Preferably, the first securing member is in the form of a

ring or c¢ylinder for location around the second body.

-y

Preferably, the end of

from the end which 1is

the first securing member remote

for engaging the second body 1s

deformable, preferably radially deformable. The ring or

cylinder may be circumferentially discontinuous over at

least a portion of its length, for example, the cylinder

may comprise a longitudinal slit in its body. Preferably,

the cylinder has a plurality of longitudinal slits, such as

for example.

-l —

four slits

Advantageously, the first securing

member may be in the form of a single component even when

the second body has a small diameter.

Preferably, a recess, e.jg’. a groove, 1is provided in the

first body such that the first securing wmember 1s for
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engagement in the recess. Preferably, the recess 1is
circumferentially extending. More preferably, the recess

is in a wall of the mouth portion of the first body.

Further preferably, the first securing member is provided

with one or more projections on 1ts external surface for

engagement in the recess. The first securing member may

have a circumferentially extending projection. The one or

more projections may slot into the recess in the first body

on insertion of the first securing member.

In one embodiment, preferably, the first securing member is

provided for engagement with the second body with a

radially inwardly directed portion for engaging the second

body and the upset portion thereof. More preferably, the

end of the first securing member comprises a radially

inwardly directed portion. Thus, a remainder of the first

securing member 1is spaced from the second Dbody and may

accommodate the second securing member in the space.

Preferably, the first securing member is retainable on the

second body. Preferably, the first securing member 1is

retainable on the upset or protrusion on the second body.

The first securing member may have means for retaining the
securing member on the second body. Preferably, the means
are locatable over the upset or protrusion on the second

body. The means for retaining the first securing member on

the second body may be provided at or near the end of the

first securing member which engages the upset on the second

body. The means for retaining the first securing member on

the second body preferably comprises an annular portion for
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location over the upset on the second body and radially

inwardly directed portions for location on either side of

the upset, thereby to retain the first securing member on

the upset of the second body. Preferably, the leading one

of the radially inwardly directed portions, i.e. the one

which, in use, is furthest inside the mouth of the first

body, extends radially inwardly to a lesser extent than the

other radially directed portion. The other of the radially

inwardly directed portions, i.e. that which 1s nearer the

entrance to the mouth of the first body, may be the

radially inwardly directed portion described above which 1is

for engaging the wupset on the second body thereby to

prevent removal of the second body from the first body.

Preferably, the annular portion 1s regilient so that, at

leagst prior to insertion in the first body, it may deform

'l

to allow the leading one of the radially inwardly directed

)
p—

portions to be fitted over the upset and then reform again

to positively locate the annular portion over the upset.

Thusg, it can be seen that the first securing member can be

effectively clipped and unclipped to the upset on the

second body. The term annular in relation to the annular

portion includes both circumferentially continuous  OX

discontinuous. Embodiments where the annular portion 1is

circumferentially discontinuous over at least a portion of

its length, e.g. where it comprises one OIr moIe slots, may

readily provide the resililent properties  preferably

required. The annular portion may comprise, for example, a

plurality of resilient fingers, e.g. three or four fingers,

1ocated about the upset on the second body. The annular

portion is preferably in close proximity to, or touching,
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the surface of the upset on the second body. Preferably,

F

the outer diameter of the annular portion is 1n close

proximity to the inner diameter of the mouth of the first

body . Advantageously, the first securing member is

retained on the second body so that it cannot get lost.

Further advantageously, assembly i1is possible by simply
pushing the second body into the mouth of the first body

with the first securing member already retained thereon.

Thus, as the first securing member begins to enter the

mouth, th

= outer diameter of the annular retalining portion

being a close fit in the bore of the mouth, the first

securing member cannot be removed from the second body,

i.e. it is trapped on the second body and whatever force 1is

needed to fully insert the first securing member can be

exerted by pushing the second body.

Preferably, the second securing member is in the form of a

ring or cylinder for location about the second body. More

preferably, the second securing member is for location in

the space between the second body and the first securing

member. Thus, the second member may be a smaller annular

member for location about the second body but inside the

first securing member.

The sealing means comprises at least one sealing member

between the first and second body.

Typically, the sealing means may comprise an O-ring as

these are convenient, simple, economic and readily

available in a wide range of gizes and sultable for water
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and gas sealing applications, for example. However, any

suitable type of sealing means may be used depending upon
the application and/or environment in which the connector

fitting 1is to be wused. Thus, seals may be made of

elastomers, ©plastics materials, metals and composite

materials, for example, as appropriate. Similarly, the

sealing means may include composite multi-piece seals, for

example, if required in the application.

Preferably, the sealing means 1is located spaced from the

upset portion of the second body. Preferably, the sealing

means 1s located within a narrower diameter region of the

first body mouth portion for sealing engagement with the

surface of the second body. However, where small diameter

fittings are involved, e.g. where the second body has a

small diameter, the sealing means preferably and

conveniently is for location immediately below the upset

portion, i.e. between the upset portion of the second body

and the first body. Other sealing members, such as a

washer, may be provided. In some embodiments, the sealing

means may be provided on the second body.

—t

The bodies and the securing members may be made from

various materials, e.g. metal, plastics etc. Preferably,

the securing members are made from plastics.

The invention provides a simple, but reliable construction

of fitting. It will be appreciated that the number of

components is small. The fitting is capable of easy

assembly and can be push fitted thus not requiring a
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complex and time consuming operation on a production line

for example. Furthermore, some or all of the

components:

the sealing means, the first securing member and the second

securing member may be located on the second body prior to

asgsembling the fitting. For example, the first and second

securing members could be located on the second body before

the upset is formed on the second body. Thus, the operation

of assembly of the fitting is particularly simple and there

is less scope for mislaying components. The first securing
member can engage both the first body and second body and
the s

ccond securing member can engage with the first

N

securing member and the first body to add to the strength

of the fitting. Moreover, the fitting is able to withstand

high pressures, e.g. in a hydraulic application but any

high pressure fluid may be contained by the fitting. In
addition, the fitting can be used to make a mechanical
joint, without any internal pressure within the fitting, in

which the djoint is able to withstand very high pull-out

forces. Still further, the securing members

and sealing

N

means may each be located at least partially, preferably

mainly, within the mouth of the first body, making the

fitting very compact, aesthetically superior and less prone

to damage from external impacts.

another embodiment of fitting may be made 1in which the

components, the sealing means, the first securing member

and the second securing member, are not necessarily fitted

on the sgecond body prior to forming the upset portion

trhereon and do not require access from the other end of the

second body. In such an embodiment, the first securing
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member is split, i.e. into two or more parts, such that it

can be fitted around the second body, or alternatively is

deformable at its inward end so as to fit over the upset.
This embodiment may also require an additional collar which
is similarly split or deformable which 1s for location

around the second body between the upset of the second body

and the first securing member. The second securing member

may be similarly split or deformable.

Tn yet another embodiment, a second securing member may not

be required. The first securing member is preferably made

of plastics, spring steel or other deformable or resillient

material. The first securing member may be a relatively

clogse fit in the mouth, between the first body and second

—

body. The first securing member may substantially fill the

space between the first and second bodies. A projection oOr

the like on the first securing member may be arranged to

drop into the recess in the inlet or mouth of the first

body on insertion of the first securing member to

positively locate the securing member in the first body. A

cap or flange on the first securing member may be located

outside the first body and may be used to lever or pull the

securing member from the mouth of the first body when

disconnection is required.

The  present invention  has several advantages  over

connectors of the prior art, these advantages including: no

component

rhreaded members; simple, push-fit assembiy;

parts cannot be over-tightened; cannot work loose; cannot

be assembled incorrectly as the locking ring cannot be
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inserted unless the retaining ring is fully seated in its

desired position; and, the performance of the seal 1is

determined by the dimensions of the parts of the fitting

not by the quality or otherwise of the assembly process by

5 an individual.

Embodiments of the invention will now be described by way

of example only and with reference to:

10 Figure 1 which shows a cross-sectional schematic side view

of a fitting according to the invention;

]

Figure 2 which shows a cross-sectional side view of a first

securing member according to the invention;

15

Figure 3 which shows a plan view of the first securing

member shown in Figure 2;

Figure 4 which shows a cross-sectional view of a fitting

20 according to the invention in the form of a connection;

Figure 5 which shows a cross-sectional schematic side view

as in figure 1 Dbut further shows means for assisting

retention of the second body in a fitting according to the

25 invention;

Figure 6 which shows a cross-sectional schematic side view

-

of a part of a means for assisting retention of the second

body;

30

10
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Figure 7 which shows a cross-sectional schematic side view

of a part of a further embodiment of a means for assisting

retention of the second body;

Figure 8 which shows a cross-sectional schematic side view

of a fitting according to the

alternative location of sealing means;

invention

having an

Figure 9 which shows a cross-sectional schematic side view

p—

of part of a further embodiment of

invention;

fitting according to the

Figure 10 which shows a cross-sectional schematic side view

of a further embodiment of £fitting according to the

invention;

Figure 11 which shows a cross-sectional schematic side view

of a still further embodiment of fitting according to the

invention;

Figure 12 which shows a cross sectional view of a further

embodiment of a fitting according to the present invention;

Figure 13 which shows a schematic cross gsectional view O

an alternative embodiment of means for re

r—
b

caining a tubular

member in a fitting according to the invention; and

Figure 14 which shows a Cross sectional view of a vyet

the present invention.

11

further alternative embodiment of

a fitting

according to
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Referring to Figure 1 there 1is shown a fitting (2) in

accordance with the invention. The fitting comprises a

first body (4) having an inlet in the form of mouth portion

el
—

(8) . The first body (4) forms part of an operating unit

such ag a brake cylinder on a motor vehicle. A hollow

B

tubular member (6) is located in the mouth portion (8) of

first body (4) as shown for communicating fluid with the

interior of the body (4).

The mouth portion (8) comprises two stepped regions (7) and

(9) near its inlet, leading to the inner wall (23) of the

mouth (8). The first stepped region (7) provides for

accommodation of part of a flange end of the locking ring

(26) as described in more detail below. The second stepped

-

region (9) provides access around the end of the retaining

the ring (16) to

1 1)

ring (16) to allow compression O

facilitate removal. The end (6') of the tubular member (6)

terminates inside a narrower bore region (25) of mouth (8)

extend

ags shown. However, the tubular member (6) could

further, as shown by dotted line (6"), into the body 4.

The tubular member (6) is provided with an upset portion

(10) projecting circumferentially. around the surface of the

rubular member (6) which fits inside the inner wall (23) of

i

the mouth (8). The spatial overlap between the extent of

the upset portion (10) and radial abutment surface (12) at

-

rhe base of the mouth portion (8) limits the distance of

rravel of the tubular member (6) in the body (4). An O-

i1

ring (14) 1is located in a recess (27) in the bore (25) of

the mouth to provide a high pressure seal between the body

(4) and the tubular member (6).

—_— . A mwvE. 4 12
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The tubular member (6) 1s secured in the body (4) by means

of a first securing member in the form of a retaining ring

(16) . The retaining ring (16) comprises a longitudinally
exﬁending annular wall (18) and a radially 1nwardly

directed end wall (20) having an aperture (19) 1in the

g—

centre thereof to accommodate tubular member (6). The end

(20) of the retaining ring (16) engages the upset (10) of

R S

the tubular member (6). Retaining ring (16) further has an

outwardly directed peripheral projection (22)

longitudinally spaced from the end (20) which engages in a

recess (24) in the wall (23) of the mouth (8).

The retaining ring (16) 18 provided with four

longitudinally directed slits (17) in its longitudinal wall
(18), the four slits being equi-distantly spaced around the

ring (16), thus dividing the longitudinally extending wall

(18) into four sections. In this way, the wall (18) of the
ring (16) is radially deformable.

The ring (16) is held in engagement with the upset (10) of

tubular member (6) and in engagement in recess (24) of body

P P

(4) by means of locking ring (26). Locking ring (26)

comprises longitudinally extending annular portion (28) and

radially outwardly extending end flange portion (30). The

locking ring (26) 1s located in the £fitting with the

longitudinally extending portion (28) lyving between tubular

member (6) and the inner surface of retaining ring (16) so

as to occupy the space therebetween and thereby prevent

removal of the projection (22) from the recess (24). In

A M AT TN 4 13
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"

this way, the retaining ring (16) 1is prevented from

longitudinal wmovement and thereby tubular member (6) is

likewise prevented from longitudinal movement. The radial

flange portion (30) of locking ring (26) is provided with a

circumferential recess (32) in its side edge (34). The

purpose of circumferential recess (32) is to permit a

removal tool to Dbe inserted therein for levering the

locking ring (26) from the fitting for disassembly.

In operation, the tubular member (6) is inserted into the

inlet of body (4) so that the upset (10) abuts against

aurface (12). Retaining ring (16) is then inserted into

the inlet of body (4) so as to engage tubular member (6) .

i
pa—

To enable this, the deformable annular wall (18) of

ring

(16) 1s deformed inwards to allow circumferential

projection (22) on the outside of ring (16) to pass inside

il

of mouth portion (8) until the end (20) of

the inner walls

ring (16) engages upset (10) on tubular member (6) . In

this position, the projection (22) is located adjacent

recegs (24) at which point the ring (16) can be allowed to

radially outwardly reform such that projection (22) locates

in recesgs (24). Finally, locking ring (26) is inserted to

fi1ll the region between tubular member (6) and ring (16) to

of ring

N

prevent any subsequent lnward radial deformation

(.16) and thereby keep projection (22) firmly located in

recess (24) . With projection  (22) firmly located,
retaining ring (16) is prevented from longitudinal
movement . Tubular member (6), by virtue of engagement of

upset (10) with end wall (20) of ring (16), is thereby alsq

prevented from longitudinal movement.

14
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For unsecuring tubular member (6) from Dbody (4), the

asserﬁbly (2) is disassembled by generally reversing the

above operation. The lever tool (not shown) is inserted in

recess (32) of locking ring (26) and the ring (26) is

p—
e

pulled and/or levered away from the fitting. Once ring

(26) has been removed, retaining ring (16) is removed by

radially inwardly deforming the ends of wall portions (18)

remote from the end (20), thereby releasing projection (22)

thereon from recess (24) in the mouth of body (4). Ring

(16) may then be axially withdrawn from the mouth portion

(8) of body (4). Tubular member (6) is then free to be

removed from body (4).

Whilst Figure 1 illustrates body (4) as part of an
operating unit or Dblock, Dbody (4) may equally be a

connector as shown, for example, in Figure 4. The body (4)
in this case has two mouth portions, positioned at each

end, which each receive a tubular member (6). Thus, body

(4) forms a connector for two tubular members (6). It will
be appreciated that the connector body (4) may be made
other than as a straight coupling as shown in Figure 4 and

prm )

may take other forms, e.g. a T-shape fitting for joining

three pipes. Moreover, the one or more other mouth

portions may be provided with other £fittings than that

according to the invention.

Referring to Figure 5 there is shown a further embodiment
of fitting according to the invention generally as shown 1n

Figure 1 except that the retaining ring (16) is provided at

15
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its distal end, i.e. end remote from end (20), with a

radially outwardly directed peripheral lug " (40) for the

purpose of locating a tool for gripping ring (16) for the

purpose of insertion or removal of the ring. In addition,

5 or alternatively, the ring (16) may also be provided with a

circumferential recess (42) in the inner surface of wall

(18) near to its distal end. The purpose of recess (42) is

for circumferential projection (44) on the surface of

locking ring (26) to engage therein, thereby providing more

10 positive retention of locking ring (26) in the fitting. A

still further means of positive retention of locking ring

(26) in the fitting, which may be in addition to or as an

alternative to the aforementioned means, comprise a clip

means the position of which is indicated generally at (54).

15 The clip means (54) is located either in a circumferential

recess in the side of flange (30) of the ring (26) and

adapted to engage, e.g. by spring action, i1nto an adjacent

circumferential recegss in the wall of mouth (8), or vice

versa. The clip means (54) may take one of wvarious forms,

—

20 preferred examples of which are shown in Figures 6 and 7.

Referring to Figure 6 there is shown part of flange (30) of

-

locking ring (26) having a circumferential groove (52) 1in

the gide (34) thereot. A corresponding circumferential

¢

75 recegs (56) in the wall of the mouth (8) of body (4) 1s

provided for location, 1n use, adjacent groove (52). A

clip means (54) in the form of an inwardly biased circlip

(58) is located in the groove (56), so that, upon insertion

of ring (26), the circlip is initially deformed outwards

e~

' 11

flange (30) has

30 until front portion (36) of side (34) of
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passed the circlip, and then circlip (58) reforms inwardly

to engage in recess (52) in the flange of ring (26).

Referring to Figure 7, there is shown a similar arrangement
for clip means (54), except that the clip means (54)
comprises a hook means (60). The hook means (60) comprises

a plastic body (62) in the form of a ring for location in

groove (56) in body (4), and has depending therefrom 1in

generally downward and inwardly angled direction a

2y

deformable hook or barb member (64). Upon insertion of

ring (26), the barb member (64) 1s 1initially outwardly

deformed until it snaps back into groove (52) in the ring

(26) as shown thereby to retain ring (26).

Referring to Figure 8, there is shown an alternative

location for O-ring seal (14) which is particularly

1

suitable for small diameter fittings. Instead of locating

the O-ring in bore (25), O-ring (14) is located between the

upset portion (10) and the abutment surface (12) to provide

a high pressure seal between the body (4) and the tubular
membexr (6) .

In operation, the O-ring (14) is inserted into the bottom

of mouth portion (8) in the inlet of body (4) so that the

O-ring rests on surface (12) . The tubular member (6) is

then inserted into the inlet of body (4) so that the upset

(10) seals against O-ring (14). Alternative'y, the O-ring
may be placed on the tubular member (6) just in front of
the upset (10) so that insertion of the tubular member (6)

automatically locates the O-ring in the position shown.
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Referring to Figure 9, an embodiment of fitting is shown in

which the retaining ring (16) and the locking ring (26)

(not shown), may be fitted on the second body (6) after

forming the upset portion (10) thereon and does not require

p—

accegs from the other end of the second body (6). The

retaining ring (16) 1s split, 1.e. 1into two parts or

halves, such that the halves can be fitted around the

second body (6). Alternatively, the retaining ring (16) 1s

deformable at itege inward end (20) so as to fit over the

upset. The embodiment also may have an additional collar

(76) which may be similarly split into two halves, or may

have a single split and be deformable, and is for location

around the second body (6) between the upset (10) of the

second body (6) and the retaining ring (16). Collar (76)

provides an enlarged diameter part for ring (16) to engage.

In this way, the aperture in the end (20) of ring (16) may
pass over the upset (10) on body (6) and instead ring (16)

_

prevents movement of body (6) by engaging with collar (76).

Referring to Figure 10 there is shown a further assembly in

accordance with the invention. The assembly comprises a

L ad gy,

first body (4) having an inlet for receiving a gas pipe (6)

as shown. The first body (4) forms part of an adapter such

as found on a gas stove for linking the pipe (6) to a gas

supply (not shown). The pipe (6) may lead from the adapter

to the burner on the gas stove.

The inlet has a substantially parallel sided cylindrical

bore. The flared end (86) of the tubular member (6)

terminates ingide the bore as shown. The flared end (86)
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enables an O-ring (14) to be located between the flared end

and a circumferential projection (10) on the pipe. The O-

S B

ring (14) provides a high pressure seal between the pipe

(6) and the inlet of the body (4). Alternatively, the O-
ring could be located in the body (4) as shown in the

p—

embodiments of Figures 1-9.

The pipe (6) is secured in the body (4) by means of a

o
e d
p—

securing member in the form of retaining ring (96) which 1is

made of a plastics material. The retaining ring (96)

comprises a longitudinally extending annular sleeve for the

pipe (6) having a circumferential  radially outwardly
extending end portion (92). The retaining ring (96) 1s a
cloge fit in the space between the pipe (6) and the wall of

the inlet in body (4) which restricts movement of the pipe

i1

(6) . The end (93) of the retaining ring (96) engages the
projection (10) of the pipe (6). The outwardly extending

portion (92) engages in a circumferential recess (24) 1n.

the wall of the inlet to positively retain the ring (96) 1in
the inlet.

The other end of the retaining ring (96) 1is provided with a
radially outwardly extending end flange portion (94) which
lies outside the inlet of the body (4). The flange portion

(94) can be used to remove the ring (96) by levering or

pulling the flange portion (94) away from the inlet.

In operation, the end of pipe (6), with O-ring 14 located

thereon as shown, 1s inserted into the inlet of body (4) as

shown. Retaining ring (96), which is already on the pipe
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(6), i1s then pushed into the inlet so as to fill the space

in the inlet around the pipe. The projection (92) is

pressed against wall of the inlet during the initial

insertion. The ring (96) is pushed in until projection

5 (92) on the ring (96) is located adjacent recess (24) 1in

the inlet at which point the projection (92) relaxes

radially outwardly such that projection (92) slots into

recess (24). With projection  (92) firmly located,

retaining ring (96) is prevented from longitudinal movement

10 in the inlet. In this arrangement, pipe (6) 1s prevented

from being removed from the inlet by wvirtue of engagement

1}

of projection (10) with the end (93) of the retaining ring

(96) .

15 For releasing pipe (6) from body (4), a lever can be used

underneath the flanged end (94) of the retaining ring (96)
to pull the projection (92) from the recess (24) and

thereby permit withdrawal of ring (96) from the inlet.

Once ring (96) has been removed, pipe (6) can be axilally

20 withdrawn from the inlet. It will be appreciated that in

the embodiment shown in Figure 10 only a single securing

ring is required to hold the pipe (6) in the inlet thus

e

simplifying the arrangement.

25 Referring to Figure 11 there 1is shown a fitting in

sccordance with another embodiment of the invention. The

fitting comprises a first body (4) having an inlet in the

form of mouth portion (8). A hollow tubular member (6) 18

located in the mouth portion (8) of first Dbody (4) as
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shown, for example for communicating fluid with the

interior of the body (4).

The mouth portion (8) 1g substantially circular

cylindrical. The end (6') of the tubular member (6)

terminates inside a narrower bore region (25) of mouth (8)

as shown. An O-ring (14) is located in a peripheral recess

r—

(27) in the narrower bore (25) of the mouth to provide a

high pressure seal between the Dbody (4) and the tubular

member (6) .

The tubular member (6) is provided with an wupset portion

(10) projecting circumferentially around the surface of the

—

rubular member (6) which fits inside the mouth (8).

The tubular member (6) is secured in the body (4) by means

of a first securing member in the form of a retaining ring

(16) . The retaining ring (16) comprises a longitudinally

extending annular wall (18) and a radially 1nwardly

directed portion (20) having an aperture (19) 1in the centre

thereof to accommodate tubular member (6). The radially

inwardly directed portion (20) of the retaining ring (16)

p—
—

engages the wupset (10) of the_  tubular member (6). The

retaining ring (16) is retainable on the tubular member (6)

by locking over the upset (10) on the tubular member. In

order for retaining ring (16) to lock over the upset (10),

Lhe retainiﬁg ring comprises an annular portion (106) forx

location over the upset and another radially inwardly

F

directed portion (108) for location on the other side of

the upset to the radially inwardly directed portion (20),

thereby to retain the retaining ring (16) on the upset.
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Inwardly directed potion (108) also overlaps the upset (10)

put the radially inwardly directed portion (108) may extend

radially inwardly to a lesser extent than the radially

inwardly directed portion (20).

The annular portion (106) is resilient so that before

insertion in the mouth (8) of the first body (4) it may

deform radially outwardly to allow the radially inwardly

directed portion (108) to be fittead over the upset (10) and

then reform again to positively locate the annular portion

over the upset as shown. The annular portion (106) is 1n

cloge proximity to the surface of the upset and the inner

diameter of the mouth of the first body (4) when inserted

in the mouth to prevent removal of the ring (16) from the

upset (10) on the tubular member (6) once inside the mouth.

The retaining ring (16) further has an outwardly directed

peripheral projection (22) longitudinally spaced from the

end with annular portion (106), which engages in a recess

(24) in the wall of the mouth (8) in order to retain the

retaining ring (16) in the first body (4).

The ring (16) may be held such that 1its projection (22)

=

stays in engagement in recess (24) of body (4) by means OIL

é locking ring (not shown) which can be inserted between

rhe tubular member (6) and the retaining ring (16), e.dg.

similar to locking ring (26) as shown in Figure 1. In this

way, the retaining ring (16) 1is prevented from longitudinal

novement and thereby tubular member (6) 1s likewise
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I

prevented from longitudinal movement in the mouth (8) ol

the first body (4).

n operation, the retaining ring (16), by means of 1its

resilient annular portion (106) and radially 1inwardly

directed portions (20) and (108) can be clipped over the

upset (10) on the tubular member (6) prior to insertion in

the mouth (8) of the first body (4). Then the tubular

pr—

member (6) can be pushed into the mouth of the first body

(4) with the retaining ring (16) .already retained thereon.

p—

The outer diameter of the retaining ring, including annular

p—

portion (106) are a cloge fit in the bore of the mouth (8).

Thus, as retaining ring (16) begins to enter the mouth, the

retaining ring (16) cannot be removed from the tubular

member (6), i.e. it is trapped on the upset (10) of the

rubular member (6) and the required force needed to fully

insert the retaining ring (16) can be exerted by pushing

rhe tubular member (6).

ad

The annular wall (18) of ring (16) is deformable so that it

can be deformed inwards to allow circumferential projection

(22) on the outside of ring (16) to pass inside the inner

walls of mouth portion (8) until the projection (22) 1is

located adjacent recess (24) at which point the ring (16)

can radially outwardly reform such that projection. (22)

locates 1in recess (24). Optionally, as mentioned above,

ring (16) may be held in place such that its projection 22

F
p—

stays in engagement 1in recess (24) of body (4) by means oI

a locking ring (not shown) which can be inserted between

the ring (16) and tubular member (6). With projection (22)
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firmly located, retaining ring (16) 1is prevented from
longitudinal movement.  Tubular member (6), by virtue of

engagement of upset (10) with radially inwardly directed

portion (20) of ring (16), 1is thereby also prevented Ifrom

withdrawal from the mouth (8) of the first body.

Figure 12 shows a fitting 200 wherein the raised collar or
upset 10 of previous embodiments 1s replaced by a

depression or groove 202 extending around the periphery of

the second body 6. The first body 4 has a mouth portion 8

to receive the body 6, the mouth portion having a first

diameter which reduces to a second, smaller diameter

portion 204. A retaining ring 206 having a first diameterx

portion which is in the form of a longitudinally extending

wall 210 which co-operates with the bore 212 of the first

"

diameter portion of the mouth 8. At an inward end of the

retaining ring 206 is a reduced diameter portion 214 which

has a radially inwardly directed projection 216 which fits

into the groove 202 in the second body 6. The bore 218 of
the reduced diameter portion 204 of the body 4 fits closely

around the reduced diameter portion 214 of the retaining

ring 206 so as to prevent disengagement of the projection

216 from the groove 202. The retaining ring 206 may have a

longitudinal split (not shown) and be flexible so that it

may be opened out in the radial direction so that the

second body 6 (in this case a £fluid conduit) may be

inserted therein. Alternatively, the retaining ring may be
in two or more generally diametrally split halves so as to

be placeable around the second body 6 and composed of a

relatively stiff material, for example. The retaining ring
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and second body are held in the first body 4 by engagement

of a peripheral projection 220 on the outer diameter of the

retaining ring 206 with a co-operating peripheral recess

222 in the bore of the first diameter portion of the mouth

8. The projection 220 1s prevented from disengaging from

the recess 222 by a locking ring 226 which fits around the

second body 6 and, in use, resides 1n the annular gap

formed Detween the retaining ring 206 and the second body

6. The locking ring 226 has an annular, axially extending

body portion 228 which lies between the second body 6 and

the retaining ring annular portion 210 and a flange portion

230 which enables a user to apply pressure to inset 1n the

fitting or, alternatively, to grip and withdraw so that the

fitting may be disassembled. The second body 6 1s sealed to

the first body 4 by means of a sealing member 232 lying 1in

a groove 234 in a third, yet smaller, diameter portion 236

of the first body 4.

The annular body portion 210 of the retaining ring 206 may
be provided with axially directed slits (not shown) in the

manner shown with respect to Figures 2 and 3 hereinabove

such that the projection 220 may be withdrawn from the

recess 222 after removal of the locking ring 226 in order

to disassemble the fitting 200.

"Figure 13 shows an embodiment 250 where the second body, a

fluid conduit, is provided with a nose portion 252 which is
of greater diameter than at least the adjacent portion 254

of the second ‘body 6. The nose portion has three

circumferentially directed projecting portions 256, 258,
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260 which are of greater diameter than the diameter of the

portion 254. The nose portion may be formed, for example,

from a conduit having a thicker wall section thereat and

forming the grooves 262 and 264 therein. Alternatively, the

projections may be formed, for example, by upsetting of a

conduit of substantially constant wall thickness. The body

4 has a first diameter portion 266 adjacent a mouth 8 and a

second, smaller diameter portion 268 axially i1inwardly

J—

therefrom. The second body 6 is retained in the body 4 by

retaining ring 270 which has an inwardly directed flange

r—~ 3

portion 272 which fits in the groove 262 defined between

the projecting portions 256 and 258 1in the nose 252. The

retaining ring has an outwardly directed circumferential

projection 274 on an annular wall portion 276 of the

retaining ring and which projection co-operates with a

recess 278 in the wall of the first diameter portion 266.

The projection 274 is prevented from becoming disengaged
from the recess 278 by a locking ring 280 inserted between

the retaining ring 270 and second body portion 254 thus

preventing the wall 276 of the retaining ring 270 from

being moved radially inwardly. The locking ring 280 has an

axially directed annular wall portion 282 and a flange

portion 284 for purposes as described with reference to

preceding embodiments. However, the Ilange portion 284 has

a rim portion 290 downwardly directed towards the body 4
and an inwardly directed lip 292 therearound. The lip 222

co-operates with an outwardly directed lip 294 on the end

of the wall portion 276 of the retaining ring 270 so as toO

maintain the retaining ring and locking ring 1in engagement

and prevent inadvertent withdrawal of the locking ring.
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However, the two lips 292 and 294 form a resgilient catch

which may be intentionally disengaged by ap];flying force to

the locking ring 280 in an outwardly direction. The nose

portion 252 of the conduit 6 is sealed to the first body 4

g

by means of a sealing ring 298 lying in the groove 264

defined by the circumferential projections 258 and 260 and

sealing against the bore of second diameter portion 268 of

body 4.

Figure 14 shows a further embodiment 300 of a £fitting

according to the present invention similar, in some of the

principles included therein, to those described with

reference to Figures 11 and 13. In this embodiment the end

of the second body 6, a conduit, has an enlarged diameter

portion 302 compared with the diameter of the adjacent

portion 304. The end portion 302 has a circumferential

projection 306 which forms a portion of greatest diameter

o
h—

on the second body 6 and a groove 308 adjacent the end o:

the second body. Similarly, as with Figure 13, the end

i

portion 302 may be part of a conduit having a thicker wall

portion at the end and the features of projection 306 and

groove 308 may  be formed therein by any means.

e

Alternatively, the projection 30“8 may be formed Dby

upsetting of a substantially constant thickness wall and,

the groove 308 formed between two upset portions 310, 312.

P.

A retaining ring 314 gimilar in form to that of the ring 16

—

of Figure 11 has a radially inwardly turned flange portion

316 and a second, smaller radially inwardly turned flange

portion in the form of a lip 318, the flange 316 and 1lip

318 lying either sgide of projection 306 with the lip 318 at
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the more inwardly end of the fitting. However, in contrast

to the embodiment of Figure 11, the 1lip 318 forms a

regilient feature enabling the retaining ring 314 to be

-

easily clipped and unclipped from the end of

~-he second

body 6. The operation and features of construction of the

-

remainder of the retaining ring 314 and locking ring 320

are essentially the same as those described with respect to

Figure 13 so will not be described further. A sealing ring

322 is provided in the groove 308 as with other embodiments

to seal the second body 6 to the fitting body 4.

Whilst several embodiments have been described above, the

various features of each embodiment may be changed between

the embodiments as the circumstances of individual

applications of the fitting according to the present

invention dictate. Thus, for example, the 1locking ring
features of Figures 6 or 7 may be applied to the
embodiments described in Figures 13 and/or 14, for example,

by sgsuitable modification of the body and locking and/oxr

retaining rings. Similarly, the features of the retaining

ring 16 of Figures 1 to 3 relating to the axial splits 17,

for example, may be employed in any of the other

embodiments, where suitable, if desired. Features relating

to the sealing of the second body 6 to the first body may

be effected by any suitable means including %“0" rings,

washers, injected liquid curable sealants and the like.

Thus, many modifications and changes of the described
embodiments may be made by the person normally skilled in

the connector and connector fittings art but the scope of
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the present invention is limited only by the appended

claims.
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CLAIMS

An assembly (2) for securing two bodies, the
assembly comprising a first body (4), the first body
having a mouth portion (8) for receiving a second
body (6), and means (16) for securing the first body
to the second body, means (14) for sealing the first
body against the second body, the securing means
comprising, a first securing member (16) for
engagement (10, 20) with the second body, the first
securing member being for at least partial. location
inside the mouth portion and has means for
engagement (22, 24) with the first body thereby to

prevent removal of the second body from the mouth

" portion of the first body, a second securing member

(26) for holding said first securing member in
engagement with said first body, the assembly being
characterised by said second securing member being

at least partially located inside the mouth portion
between the second body and the first securing

membey .

An assembly according to claim 1 wherein the second
securing member holds said first securing member in

engagement with said second body.

An assembly according to either claim 1 or claim 2

wherein the second body is a pipe (6}.

An assembly according to any one preceding claim

wherein the second body is provided with an upset or

protrusion (10) on its external surface.

An assembly according to claim 4 wherein the upset

is circumferentially extending.
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An assembly according to either claim 4 or claim S

wherein the first securing member engages (20) with
the upset or protrusion.

An assembly according to claim 6 wherein an end of

the first securing member engages with the upset or

protrusion.

An assembly according to any one preceding claim
from 4 to 7 wherein said upset or protrusion limits
the extent of forward travel of the second body into
the first body.

An assembly according to any one of claims 1 to 3
wherein said second body has a groove (202) on its
engagement with said first

external surface for

securing member.

An assembly according to any one previous claim

wherein the first securing member 1i1s 1n the form of
a ring or cylinder (18) for location around the

second body.

An assembly according to claim 10 wherein the ring

or cylinder is radially deformable.

An assembly for securing two bodies according to
either claim 10 or claim 11 wherein the ring or
cylinder has a plurality of longitudinal slits (17).

An assembly according to any one of preceding claims
10 to 12
circumferentially discontinuous over at

wherein the ring or <cylinder 1is
least a

portion of its length.

An assembly according to any one of preceding claims
10 to 13 wherein an end of the first securing member
remote from an end which is for engaging the second

body is resiliently deformable.
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An assembly according to any one previous claim
wherein a recess (24) is provided in the first body
such that the first securing member 1s engagable

(22) in the recess.

An -assembly according to claim 15 wherein the recess

is circumferentially extending.

An assembly for securing two bodies according to
either claim 15 or claim 16 wherein the recess 1s 1in

a wall (23) of a mouth portion of the first body.

An assembly according to any one of preceding claims
15 to 17 wherein the first securing member has one

or more projections (22) on an external surface to

engage with sald recess.

An assembly according to claim 18 wherein the

projection comprises a circumferentially extending

projection.

An assembly according to either claim 18 or claim 19
wherein the one or more projections engage said

recess on insertion of said first securing member

into said first body.

An assembly according to any one preceding claim

wherein the first securing member is retainable on

the second body.

An assembly according to claim 21 wherein the first
securing member (16; 206) is retainable on the upset

(10) or protrusion or groove (202) on the second
body.

An assembly according to claim 22 wherein means for
retaining the first securing member on the second

body may be provided at or near an end of the first

32
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securing member which  engages the upset or

protrusion or groove on the second body.

an assembly according to claim 23 wherein a means

for retaining the first securing member on the
second body comprises an annular portion (106) for
location over the upset (10) on the second body and
radially inwardly directed portions (20; 108) for
location on either side of the upset, thereby to

retain the first securing member on the upset ©of the

second body.

An assembly according to any one preceding claim

wherein the first securing member comprises two or

more parts.

An assembly according to any one of preceding claim
from 1 to 25 wherein said second securing member is

a smaller annular shaped member which fits 1inside

said first securing member.

An assembly according to claim 25 further including
a collar (76) located around the second body between

the upset or protrusion of the second body and the

first securing member.

An assembly according to any one previous claim

wherein the second securing member comprises two Or

more parts.

An assembly according to any one of claims 1 to 28
wherein a cap or flange (30) on the second securing
member is located outside of the first body, 1in use,
and is suitable for use in pulling the securing

member from the mouth of the first body when

disconnection 1is required.
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An assembly for securing two bodies according to
any one previcus claim wherein the securing members

are made from plastics materials.

An assembly according to any one preceding claim
wherein said second securing member 1s retained in
sald first body by means of a resiliently deformable
member (254).

An assembly according to c¢laim 31 wherein the
resiliently deformable member is a circlip which co-
operates with adjacent recesses on said first body

and on said second securing member.

An assembly according to any one preceding claim

wherein the first body 1is an operating unit 1in a

motor vehicle.

An assembly according to any one of preceding claims

1 to 32 wherein the first body 1s an adapter for

connecting a pipe on a gas appliance.

An assembly according to any one of preceding claims
1 to 32 wherein the first body is a connector for

joining the second body to another body.

An assembly according to claim 35 wherein the first

body is a connector for joining two or more pipes.
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