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Tl Fluid connector assembly with insertion indicator

IN CHRISTOPHER JOHN BIBBY

PA FORD GLOBAL TECHNOLOGIES, LLC

PA. CNY US

LAF English

LA English

DT Patent

PIT GBA PATENT SPECIFICATION (UNDER 2,000, 000) OR PUBLISHED PATENT

APPLICATION (FROM 2, 000, 000)

Pl GB 2428278 A 20070124

Al GB 2005-14172 A 20050709

PRAI  GB 2005-14172 A 20050709 *

IPCI  F16L0037-086 [1,A]

IPCR  F16L0037-098 [1,A]

EPC F16L0037-098B; F16L0037-098D

AB A fluid connector assembly 10 for a fuel pipe of a motor vehicle comprises a plug 12 and a housing
11. The housing 11 has an end opening 23 and the plug 12 has a free end 26 for insertion through th
e end opening 23. The housing 11 also includes a seal housing portion 16 for receiving the free end
26 of the plug 12 and a coupling portion 17. The plug 12 includes first and second annular ribs 27
28 spaced apart from each other and offset from the free end 26. The annular ribs 27, 28 are arran
ged to successively be held by a pair of grips 24 located inside the coupling portion when the plug
12 is inserted into the housing 11 in such a way that when the first annular rib 27 is retained by
the grips 24 the plug 12 is sealed by seal means 18 in the seal housing portion 16 and when the se
cond annular rib 28 is retained by the grips 24 the first annular rib 27 is housed between the coup
ing portion 17 and the seal housing portion 16. This arrangement provides visual indication of whe
ther the connection has been fully made or not

DETD The present invention relates to a fluid connector assembly for use in

making a sealed and locked connection through which a fluid can flow,
and more particularly, to a connector assembly suitable for use with the
fuel pipes of motor vehicles. US 6,652, 007 shows such a connector
assembly. |t comprises a housing, a seal, a pipe and a retainer element
for securing the pipe within the housing. The pipe includes an annular
rib offset from one end, the end being inserted into the housing so as
to be sealed by the seal and retained by resilient latching hooks which
catch the annular rib upon complete insertion of the pipe into the
housing. One disadvantage with such a connector is that as the sealing
function is achieved before the hooks latch on the annular rib, it does
not prevent the possibility of the connection forming a seal but not
being mechanically locked. In such a situation, the connector could work
loose as a result of vibration during operation and allow the joint to
leak. To overcome this issue it is known, for example from US 5, 931, 509
to provide an additional pair of hooks which extend outside of the
housing so as to cooperate with a second annular rib on the pipe, thus
allowing for a visual inspection of the assembly. These additional hooks
add to the cost and complexity of the housing and are vulnerable to
catch on other components before the pipe is connected into the housing
It is an object of this invention to provide a simple and cost effective
device to ensure that complete connection has been accomplished. 20
According to a first aspect of the invention there is provided a fluid
connector assembly comprising a tubular conduit and a housing, the
housing having an end opening and the tubular conduit having a free end
for insertion through the end opening, the housing also including a seal
housing portion for receiving the free end of the tubular conduit and a
coupling portion, wherein the tubular conduit includes first and second
locking elements spaced apart from each other and offset from the free
end, the locking elements being arranged to successively be held by a
retainer element located inside the coupling portion when the tubular
conduit is inserted into the housing in such a way that when the first
locking element is retained by the retainer element the tubular conduit
is sealed by seal means in the seal housing portion and when the second
locking element is retained by the retainer element the first locking
2010. 12
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element is housed between the coupling portion and the seal housing
portion. Conveniently, the second locking element is visible when the
first locking element is retained by the retainer element. Preferably
each locking element comprises an annular rib. Also preferably, the
retainer element includes a release mechanism to allow the retainer
element to be released from the locking element and allow the tubular
conduit to be dismantled from the housing. Conveniently, the tubular
conduit includes an annular collar which is arranged to cover the end
opening when the second locking element is held by the retainer element
but is spaced from it when the first element is held by the retainer
element. The invention will now be described by way of example with
reference to the accompanying drawings of which: — Fig.1 is an exploded
perspective view of a fluid connector assembly according to the present
invention; Fig.2 is a sectional view of the connector assembly of Fig. 1
in a pre-locking position; and Fig.3 is a sectional view of the
connector assembly of Fig.1 in a locked position With reference to the
drawings, there is shown a connector assembly 10 comprising a housing 11
and a tubular conduit in the form of a hollow plug 12 which can be
connected into the housing 11. The housing 11, preferably moulded from a
plastics material, includes a connector body 13 and a spigot 14 for

A fluid connector assembly comprising a tubular conduit and a housing
the housing having an end opening and the tubular conduit having a free
end for insertion through the end opening, the housing also including a
seal housing portion for receiving the free end of the tubular conduit
and a coupling portion, wherein the tubular conduit includes first and
second locking elements spaced apart from each other and offset from the
free end, the locking elements being arranged to successively be held by
a retainer element located inside the coupling portion when the tubular
conduit is inserted into the housing in such a way that when the first
locking element is retained by the retainer element the tubular conduit
is sealed by seal means in the seal housing portion and when the second
locking element is retained by the retainer element the first locking
element is housed between the coupling portion and the seal housing
portion

2. Gonnector assembly as claimed in claim 1 in which the second locking
element is visible when the first locking element is retained by the
retainer element

3. Connector assembly as claimed in claim 1 or claim 2 in which each
locking element comprises an annular rib. Connector assembly as claimed
in any preceding claim in which the retainer element includes a release
mechanism to allow the retainer element to be released from the locking
element and allow the tubular conduit to be dismantled from the housing
Connector assembly as claimed in any preceding claim in which the
tubular conduit includes an annular collar which is arranged to cover
the end opening when the second locking element is held by the retainer
element but is spaced from it when the first element is held by the
retainer element. A connector assembly substantially as herein described
with reference to the accompanying drawings

FIG. 1

15

12

297 4 27 16

i FIG. 2
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Tl A fluid connector assembly

IN CHRISTOPHER JOHN BIBBY

PA FORD GLOBAL TECHNOLOGIES, LLC; LAND ROVER

PA. CNY US; GB

LAF English

DT Patent

PIT GBB AMENDED PATENT SPECIFICATION (UNDER 2,000, 000) OR PATENT

SPECIFICATION (FROM 2,000, 000)
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AB A fluid connector assembly (10) for a fuel pipe of a motor vehicle comprises a plug (12) and a
housing (11). The housing (11) has an end opening (23) and the plug (12) has a free end (26) for
insertion through the end opening (23). The housing (11) also includes a seal housing portion (16)
for receiving the free end (26) of the plug (12) and a coupling portion (17). The plug (12)
includes first and second annular ribs (27, 28) spaced apart from each other and offset from the
free end (26). The annular ribs (27, 28) are arranged to successively be held by a pair of grips
(24) located inside the coupling portion when the plug (12) is inserted into the housing (11) in
such a way that when the first annular rib (27) is retained by the grips (24) the plug (12) is
sealed by seal means (18) in the seal housing portion (16) and when the second annular rib (28) is
retained by the grips (24) the first annular rib (27) is housed between the coupling portion (17)
and the seal housing portion (16)

DETD The present invention relates to a fluid connector assembly for use in

making a sealed and locked connection through which a fluid can flow,
and more particularly, to a connector assembly suitable for use with the
fuel pipes of motor vehicles. US 6,652, 007 shows such a connector
assembly. |t comprises a housing, a seal, a pipe and a retainer element
for securing the pipe within the housing. The pipe includes an annular
rib offset from one end, the end being inserted into the housing so as
to be sealed by the seal and retained by resilient latching hooks which
catch the annular rib upon complete insertion of the pipe into the
housing. One disadvantage with such a connector is that as the sealing
function is achieved before the hooks latch on the annular rib, it does
not prevent the possibility of the connection forming a seal but not
being mechanically locked. In such a situation, the connector could work
loose as a result of vibration during operation and allow the joint to
leak. To overcome this issue it is known, for example from US 5, 931, 509
to provide an additional pair of hooks which extend outside of the
housing so as to cooperate with a second annular rib on the pipe, thus
allowing for a visual inspection of the assembly. These additional hooks
add to the cost and complexity of the housing and are vulnerable to
catch on other components before the pipe is connected into the housing
It is an object of this invention to provide a simple and cost effective
device to ensure that complete connection has been accomplished.
According to a first aspect of the invention there is provided a fluid
connector assembly comprising a tubular conduit and a housing, the
housing having an end opening and the tubular conduit having a free end
for insertion through the end opening, the housing also including a seal
housing portion for receiving the free end of the tubular conduit and a
coupling portion, wherein the tubular conduit includes first and second
locking elements spaced apart from each other and offset from the free
end, the locking elements being arranged to be held successively by a
retainer element located inside the coupling portion such that when the
tubular conduit is inserted into the housing in an intermediate
position, the first locking element is retained by the retainer element
and the tubular conduit is sealed by seal means in the seal housing
portion, and when the tubular conduit is inserted further into the
housing to a locked position, the second locking element is retained by
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1. A fluid connector assembly comprising a tubular conduit and a
housing, the housing having an end opening and the tubular conduit
having a free end for insertion through the end opening, the housing
also including a seal housing portion for receiving the free end of the
tubular conduit and a coupling portion, wherein the tubular conduit
includes first and second locking elements spaced apart from each other
and offset from the free end, the locking elements being arranged to be
held successively by a retainer element |ocated inside the coupling
portion such that when the tubular conduit is inserted into the housing
in an intermediate position, the first locking element is retained by
the retainer element and the tubular conduit is sealed by seal means in
the seal housing portion, and when the tubular conduit is inserted
further into the housing to a locked position, the second locking
element is retained by the retainer element, the first locking element
is housed between the coupling portion and the seal housing portion, and
the tubular conduit is sealed by the seal means

2. A connector assembly as claimed in Glaim 1, in which the second
locking element is visible in the intermediate position in which the
first locking element is retained by the retainer element

3. A connector assembly as claimed in Claim 1 or Claim 2, in which each
locking element comprises an annular rib

4. A connector assembly as claimed in any preceding claim, in which the
retainer element includes a release mechanism to allow the retainer
element to be released from the locking element and to allow the tubular
conduit to be dismantled from the housing. A connector assembly as
claimed in any preceding claim, in which the tubular conduit includes an
annular collar which is arranged to cover the end opening of the housing
when the tubular conduit is in the locked position with the second
locking element held by the retainer CM element, but in which the
annular collar is spaced from the end opening when the tubular conduit
is in the intermediate position with the first element held by the
retainer element

6. A connector assembly substantially as herein described with reference
to the accompanying drawings
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