
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

74
4 

67
8

B
1

TEPZZ 744678B_T
(11) EP 2 744 678 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
03.08.2016 Bulletin 2016/31

(21) Application number: 12750714.3

(22) Date of filing: 17.08.2012

(51) Int Cl.:
B60K 15/03 (2006.01)

(86) International application number: 
PCT/EP2012/003501

(87) International publication number: 
WO 2013/023790 (21.02.2013 Gazette 2013/08)

(54) SUPPORT ARM ASSEMBLY

STÜTZARMBAUGRUPPE

ENSEMBLE BRAS DE SUPPORT

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO RS SE SI SK SM TR

(30) Priority: 17.08.2011 GB 201114125
17.08.2011 GB 201114127
17.08.2011 GB 201114129

(43) Date of publication of application: 
25.06.2014 Bulletin 2014/26

(73) Proprietor: Jaguar Land Rover Limited
Coventy, Warwickshire CV3 4LF (GB)

(72) Inventors:  
• THIRLAWAY, George

Coventry CV3 4LF (GB)

• CHECKLEY, Steve
Coventry CV3 4LF (GB)

• GRANT, Adam
Coventry CV3 4LF (GB)

(74) Representative: Rogers, Ivan Mark
Jaguar Land Rover Limited 
Patents Department W/1/073 
Abbey Road
Whitley, Coventry CV3 4LF (GB)

(56) References cited:  
WO-A1-2009/125008 DE-A1-102005 054 179
US-A1- 2007 094 755 US-A1- 2010 116 366



EP 2 744 678 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present application relates to a support arm
assembly for mounting in a fuel tank. The fuel tank is
typically for use in a motor vehicle. Aspects of the inven-
tion relate to a support arm assembly, to a tank and to a
vehicle.

BACKGROUND OF THE INVENTION

[0002] It is known to form fuel tanks using an extrusion
blow-moulding process. The fuel tanks are formed as a
sealed moulding and access apertures are cut to allow
the installation of functional components, such as fuel
pumps, vents and fuel level senders. To reduce the po-
tential emission of hydrocarbons from the fuel, it is de-
sirable to reduce the number of access apertures formed
in the fuel tank. However, this can make it difficult to install
the required functional components within the fuel tank.
[0003] It is known from GB 2428415 to provide a move-
able carrier on a suspension arm. A peg is moulded into
a sidewall of the fuel tank to support a distal end of the
suspension arm. The carrier supports a fuel sender unit
and is initially in an installation position to enable it to be
introduced through the access aperture. The carrier is
then pivoted to a deployed position by the mounting peg
when the suspension arm is installed. A proximal end of
the suspension arm is supported by a flange located in
an access aperture.
[0004] Furthermore, US 2008/0149199 discloses an
articulated boom for positioning a fuel line in a saddle-
type fuel tank. The boom has a spring-loaded mechanism
which enables the boom to pivot from a first pressure-
loaded position to a second pressure-loaded position by
pulling on the fuel line. The proximal end of the boom is
mounted on a swirl tank provided in the fuel tank. A re-
tainer provided on the boom presses against the floor of
the tank and a support member engages the roof of the
tank to fix the boom in position.
[0005] A potential problem with these systems is the
need to mount other functional components, such as a
fill limiter and fuel level sender, within the fuel tank. One
approach is to attach the functional components to a
mounting flange positioned in the access aperture. For
example, US 7,520,293 discloses mounting a manifold
in the access aperture to support a tentacle connected
to a floating vent valve. Similarly, US 6,298,540 discloses
a fuel level sender unit mounted in the access aperture
of a fuel tank. GB 2428415 discloses mounting a fuel
tank venting device on the suspension arm. However,
these approaches may apply increased loads to the
mounting flange (directly or indirectly) and may reduce
the efficacy of seals formed around the access aperture.
[0006] It is known to provide a fuel tank with a fill limiter
to limit the amount of fuel that can be introduced into the
fuel tank. The fuel fill limiter typically comprises a valve

which selectively opens and closes a breather vent to
allow air to vent from the fuel tank when fuel is being
supplied. The valve is typically actuated by a float pro-
vided within the fuel tank and, when the level of the fuel
in the fuel tank reaches a predetermined height, the valve
closes the breather vent and seals the fuel tank. A venturi
disposed within the fuel dispenser cuts off the supply of
fuel in response to the resulting increase in pressure with-
in the fuel tank.
[0007] It may be necessary to service or replace the
fuel fill limiter valve. As the valve may be disposed within
the fuel tank, this can involve at least partially dismantling
the fuel tank.
[0008] US-A1-2010/0116366 relates to a fuel tank as-
sembly including a carrier assembly which supports var-
ious products within a fuel tank, which may include fill
limit vapour valves. The carrier assembly is supported
by a number of static carrier mounts which are fused,
welded or otherwise adapted so as to be mechanically
coupled to the surface of the fuel tank, and which are
provided to allow translation with respect to the carrier
assembly during expansion and/or contraction of the
tank.
[0009] It is an aim of the present invention to substan-
tially overcome or mitigate at least some of the above-
mentioned problems associated with the prior art.

SUMMARY OF THE INVENTION

[0010] According to one aspect of the present invention
there is provided a support arm assembly for mounting
in a fuel tank, the support arm assembly comprising an
arm having a connector for mounting the support arm
assembly, a fuel fill limiter mounted on the arm, and a
biasing member adapted to spring-bias the support arm
assembly against a roof of the fuel tank.
[0011] Since the fuel fill limiter is mounted on the arm,
the steps required to assemble the fuel tank can be re-
duced. Moreover, it is possible to ascertain that the fuel
fill limiter is correctly positioned when the support arm
assembly is installed in the fuel tank.
[0012] The support arm assembly may comprise a fuel
transfer tube for connection to a fuel pump.
[0013] The support arm assembly can be installed in
the fuel tank as a complete assembly. Moreover, the as-
sembly may be introduced into the fuel tank and installed
via a single access aperture. The support arm assembly
according to the present invention may be mounted on
the fuel tank remote from the access aperture, thereby
potentially allowing the operational loads on the seals
formed around the access aperture to be reduced. The
support arm assembly may be operatively mounted on
a sidewall of the fuel tank.
[0014] The fuel fill limiter can comprise a fuel fill limit
vent valve. The provision of a fuel fill limit vent valve is
appropriate when the fuel tank is to be used in a petrol
system. The fuel fill limit vent valve provides a cut-off to
prevent fuel entering a breather tube connected to a va-
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pour canister (for example a charcoal canister).
[0015] A collar shroud can be provided around the fuel
fill limiter. A guide member for a fuel transfer tube can
extend from the collar shroud. The collar shroud can be
formed integrally with the arm; or the collar shroud may
be a formed separately and mounted on the arm.
[0016] If the support arm assembly is to be used in a
diesel system, the fuel fill limit vent valve may not be
required. To set the fuel fill height, the fill limiter may
comprise a hollow member (i.e. a vessel) having an open-
ing formed therein. The hollow member is placed in fluid
communication with a breather tube and the opening
places the breather tube in fluid communication with an
interior of the fuel tank. During filling of the tank, the open-
ing in the hollow member allows gases to vent from the
fuel tank through the breather tube. However, when the
level of the fuel rises above the opening in the hollow
member, the opening is closed and gases can no longer
vent from the fuel tank. The breather tube is closed by
the fuel and the fuel tank is effectively sealed. The con-
tinued supply of fuel to the fuel tank thereby results in an
increase of pressure in the fuel tank and this causes a
fuel dispenser to cut off. The hollow member serves as
a fuel limiter without the need to provide a movable mem-
ber, such as a fuel fill limiter valve. The air in the hollow
member subsequently vents to a fuel cap via the breather
tube. The opening can be formed in a lower region of the
hollow member, or in a base of the hollow member. The
hollow member can be formed by a tube or conduit which
is open at its lower end. The hollow member can be a
tubular member where, in use, the tubular member ex-
tends substantially vertically within the fuel tank. The
opening in the fuel fill limiter can be positioned below the
breather vent in the fuel tank. This may help prevent fuel
passing through the breather vent. The opening may be
inclined relative to a longitudinal axis of the hollow mem-
ber. The hollow member could be formed by the collar
shroud or an extension thereof. A seal, such as an O-
ring seal, may be provided to form a seal between the
hollow member and a breather conduit.
[0017] The support arm assembly may be generally U-
shaped. In use, the support arm assembly may be posi-
tioned so that the U-shape is inverted and extends over
a saddle or a baffle plate provided in the fuel tank. The
support arm assembly supports the fuel transfer tube in
a U-shaped configuration. The support arm assembly
could have a variable geometry. For example, the arm
could be articulated. However, at least in some embod-
iments, the support arm assembly can have a fixed ge-
ometry (i.e. is not articulated).
[0018] The fuel transfer tube may be flexible, but the
arm can be rigid or substantially inflexible. The cross over
arm may be moulded from a plastics material.
[0019] The support arm assembly may also include a
roll over vent valve. The roll over vent valve can be mount-
ed on the arm. The roll over vent valve may be located
at the top of the arm so as to be positioned at the top of
the fuel tank when the support arm assembly is installed.

The roll over vent valve is not essential in a diesel system
and a cap or cover may be provided in place of the roll
over vent valve.
[0020] The connector can fixedly or pivotally mount the
support arm assembly in the fuel tank. The pivotal mount-
ing of the support arm can reduce the operational loads
on the components in the fuel tank and/or an access ap-
erture(s). The fuel tank may flex during vehicle operation
and in certain cases this flexing may be accommodated
by the pivoting movement of the support arm assembly.
[0021] The connector can be adapted to be mounted
on a bracket attached to a sidewall of the fuel tank. The
bracket may comprise coupling means for pivotally
mounting the arm. The connecter can comprise a first
bearing surface for cooperating with the mounting brack-
et. The first bearing surface may be at least partially cy-
lindrical or spherical. A complementary bearing surface
can be defined on the mounting bracket.
[0022] The biasing member may extend from the arm
for engagement with a sidewall of the fuel tank. In use,
the biasing member may contact an inside of the fuel
tank. For example, the biasing member could contact a
sidewall, a floor, or a roof of the fuel tank. A detent or
recess may be formed in the fuel tank to receive the bi-
asing member. The biasing member can be a support
foot on which the arm rests under normal operating con-
ditions.
[0023] The biasing member could comprise a spring-
biased mechanism. Alternatively, the biasing member
could be formed from a resilient material. The biasing
member could be formed integrally with the cross over
arm. However, the biasing member could be formed sep-
arately and then attached to the cross over arm. This
latter approach allows the operating characteristics of
the support arm assembly to be tailored for particular
applications. For example, the dimensions (such as
height) and material properties (such as resilience) of the
biasing member can be varied for different applications.
The biasing member could be permanently or releasably
mounted on the cross over arm.
[0024] The support arm assembly may further com-
prise a fuel level sender unit having a sender arm float.
The fuel level sender unit may be permanently or releas-
ably mounted on the arm.
[0025] A support arm assembly may comprise a guide
member for the fuel transfer tube. The guide member
can be connected to a distal end of the fuel transfer tube.
In use, the guide member may bias the fuel transfer tube
away from the sender arm float. The guide member may
thereby reduce the risk of the fuel transfer tube becoming
entangled with the sender arm float.
[0026] At least one breather port can be provided on
the arm. The breather port can be placed in fluid com-
munication with the fill limiter vent valve and/or the roll
over vent valve. The at least one breather port can be
formed integrally with the support arm. A breather tube
can be connected to the breather port. For a petrol sys-
tem, the breather tube can connect the fill limiter vent
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valve and/or the roll over vent valve to a vapour canister
(such as a charcoal canister). For a diesel system, the
breather tube can connect the interior of the fuel tank to
a filler cap. The support arm assembly may be adapted
to maintain the breather tube in a substantially horizontal
position in use. This horizontal arrangement may help to
prevent the formation of troughs in the breather tube
where fuel may collect.
[0027] The connector may enable the support arm as-
sembly to pivot about a first axis and optionally a second
axis. The connector can comprise a sleeve, a barrel, a
socket, a pin, a mounting bush or any other joint suitable
for providing a pivoting connection. In one embodiment,
the connector comprises a cylindrical barrel for location
in a complementary sleeve.
[0028] The support arm assembly may comprise a
latching mechanism to temporarily secure the arm. A
latching mechanism could be provided on the arm and/or
the connector. The latching mechanism can comprise a
recess for receiving a latch provided on the bracket; or
a latch locatable in a recess formed in the bracket.
[0029] The support arm assembly may comprise a
locking device for securing the cross over arm in position.
For example, the connector may comprise an aperture
or a recess to receive a locking device operable to lock
the arm in position. The locking device can comprise a
latch, a ratchet, an over-centre lever or other locking
mechanism. The locking device could comprise a me-
chanical fastener, such as a screw. For example, the
mechanical fastener may locate in a slot formed in the
connector.
[0030] The arm may comprise a chamber for collecting
debris formed when the support arm is coupled to the
mounting bracket. The chamber can be formed in the
connector.
[0031] To facilitate maintenance, the locking device
may be unlocked to allow the support arm assembly to
be released. In some embodiments, the locking device
may be locked and/or unlocked when the support arm
assembly is located in the fuel tank (i.e. in situ).
[0032] The support arm assembly may comprise one
or more stop members for limiting the pivotal movement
of the support arm in a first direction and/or a second
direction. The stop member(s) could be one or more pro-
tuberances provided on the arm connector.
[0033] According to a further aspect of the present in-
vention there is provided a fuel tank having a support
arm assembly as described herein mounted therein. The
support arm assembly can be pivotally mounted on a
bracket fixedly attached to a sidewall of the fuel tank. The
bracket can be provided remote from an access aperture
formed in the fuel tank. The bracket may be welded or
bonded (for example, friction welded) to a sidewall of the
fuel tank.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The present invention will now be described, by

way of example only, with reference to the accompanying
figures, in which:

Figure 1 shows a cross-sectional view of a fuel tank
assembly embodying an embodiment of the mount-
ing bracket and support arm according to the present
invention;

Figures 2A and 2B show first and second perspective
views of the cross over arm according to an embod-
iment of the present invention;

Figure 3 shows a sectioned view of the mounting
bracket and support arm according to an embodi-
ment of the present invention;

Figure 4 shows a perspective view of the mounting
bracket;

Figure 5 shows a perspective view of the collar
shroud mounted on the cross over arm of an embod-
iment of the present invention;

Figure 6 shows a perspective view of a resilient foot
for supporting the cross over arm of an embodiment
of the present invention;

Figures 7A and 7B show a cross-sectional view and
a perspective view of an insert for a diesel fuel sys-
tem; and

Figure 8 shows the insert of Figures 7A and 7B in-
stalled in the collar shroud.

DETAILED DESCRIPTION

[0035] The present invention relates generally to a fuel
tank 1 for an automotive vehicle (not shown for clarity).
A cross-section of the fuel tank 1 according to an em-
bodiment is shown in Figure 1.
[0036] A single chamber saddle-type fuel tank 1 is il-
lustrated but the embodiments of the present invention
described herein may find application with other types of
fuel tank such as those having internal baffle plates. Fur-
thermore, the illustrated fuel tank 1 could contain petrol
(gasoline), diesel, bio-diesel, alcohol, and liquids other
than those intended to act as fuels, such as fuel additives
such as urea based solutions. For the sake of clarity, the
present invention will be described with reference to pet-
rol in the first instance.
[0037] The fuel tank 1 comprises a one-piece carcass
3 formed by extrusion blow-moulding using conventional
techniques. The fuel tank 1 comprises a first (active)
chamber 5 and a second (passive) chamber 7. A saddle
9 is formed between the first and second chambers 5, 7
but they remain in communication with each other. A fuel
delivery module (FDM) 11 comprising an integrated fuel
pump 13 and a first fuel level sender unit 15 is provided
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in the first chamber 5. A fuel transfer tube 17 (having a
filter 19 at its distal end) is provided to enable fuel to be
drawn from the second chamber 7 by the fuel pump 13.
The fuel delivery module 11 also incorporates a filter
module 21 mounted in a flange F sealingly located in an
access aperture A formed in the carcass 3.
[0038] The fuel tank 1 further comprises an inlet check
valve (ICV) 23, a roll over valve (ROV) 25 and a fill limit
vent valve (FLVV) 27. The roll over valve 25 and the fill
limit vent valve 27 are generally open and allow ventila-
tion of the fuel tank 1. A breather line assembly 28 com-
prising a breather conduit 29 connects the fill limit vent
valve 27 to a breather vent 30. The breather vent 30 is
connected to a vapour canister, such as a charcoal can-
ister (not shown), for the collection and discharge of fuel
vapour into an engine inlet manifold (not shown) during
operation. The roll over valve 25 is connected to the
breather conduit 29 by a T-connector 31. The roll over
valve 25 closes if the fuel tank 1 is inverted to prevent
fuel escaping through the breather vent 30. The fill limit
vent valve 27 closes when the level of the fuel in the fuel
tank 1 reaches a maximum fill height. In alternate em-
bodiments, the roll over valve 25 may be kept separate
from the breather line assembly by connecting it to an-
other port on the flange F of the fuel delivery module 11.
[0039] The first fuel level sender unit 15 comprises a
first gauge module 32 and a first sender arm float 33
which pivots in response to changes in the level of the
fuel in the first chamber 5. A second fuel level sender
unit 35 is provided for monitoring the level of the fuel in
the second chamber 7. The second fuel level sender unit
35 comprises a second gauge module (not shown) and
a second sender arm float 37 which pivots in response
to changes in the level of the fuel in the second chamber
7.
[0040] A support arm assembly 39 is provided to sup-
port the second fuel level sender unit 35 along with the
roll over valve 25 and the fill limit vent valve 27. The sup-
port arm assembly 39 is pivotally mounted on a bracket
41 (described below) fixedly attached to an inside wall
of the carcass 3. The support arm assembly 39 has a
modular construction and comprises an arm, (also re-
ferred to as a cross over arm) 43, a collar shroud 45
(which at least partially surrounds the fill limit vent valve
27), a transfer tube support member 47 and a resilient
support foot (biasing member) 49.
[0041] As shown in Figures 2A and 2B, the cross over
arm 43 is a one-piece moulding comprising a cylindrical
mounting barrel 51, a first valve housing 53 and a second
valve housing 55.
[0042] The barrel 51 is provided at a proximal end of
the cross over arm 43 to pivotally mount the support arm
assembly 39 in the mounting bracket 41. The barrel 51
has a longitudinal axis X (extending perpendicular to the
plane of the page in Figure 1 and shown in Figure 4)
about which the cross over arm 43 can pivot. A first end
57 of the barrel 51 has a tapered or rounded profile to
facilitate location of the barrel 51 in the bracket 41. A

resilient latching member 59 is provided on the barrel 51
to engage the bracket 41. An elongated slot 61 is formed
in the barrel 51 to receive a locking screw 52, or other
mechanical fastener, to lock the cross over arm 43 in the
bracket 41. A collection chamber 63 is formed in the bar-
rel 51 (see Figure 3).
[0043] The cross over arm 43 has a series of transfer
tube clips 65 provided along a first guide channel 67 to
retain the fuel transfer tube 17. A breather line clip 69
(shown in Figure 1) is mounted on a flange 70 provided
on the cross over arm 43 to support the breather line
assembly 28.
[0044] The first valve housing 53 is located at the top
of the cross over arm 43 to house the roll over valve 25.
The second valve housing 55 is provided at the distal
end of the cross over arm 43 to house the fill limit vent
valve 27. A first port 71 for connection to the breather
conduit 29 is moulded in the cross over arm 43 proximal
the second valve housing 55. The first port 71 is in fluid
communication with the second valve housing 55 to con-
nect the fill limit vent valve 27 with the breather vent 30.
A second port could optionally be provided for connection
to the roll over valve 25 in place of the T-connector 31.
As noted above, the roll over valve 25 and the fill limit
vent valve 27 may have separate connections to the
flange 22 of the fuel delivery module 11.
[0045] As shown in Figure 4, the bracket 41 is a one-
piece moulding comprising a base plate 73 and a mount-
ing sleeve 75. The base plate 73 is adapted to be per-
manently attached to the sidewall of the carcass 3. In the
present embodiment, the base plate 73 is hot plate weld-
ed to the saddle 9 of the fuel tank.
[0046] As shown in Figure 4, the sleeve 75 is open at
a first end 77 to allow the insertion of the barrel 51. A
second end 79 of the sleeve 75 is closed by an end wall
81 profiled to match the first end 57 of the barrel 51. The
sleeve 75 has an internal cylindrical bearing surface 82
which matches the outer surface of the barrel 51. The
sleeve 75 thereby forms a socket to pivotally mount the
support arm assembly 39.
[0047] The first end 77 of the sleeve 75 defines a collar
83 for limiting the pivoting motion of the cross over arm
43. As shown in Figure 4, two protuberances 85 formed
on the collar 83 define stops to limit angular rotation about
the longitudinal axis X.
[0048] A slot 87 is formed in the sleeve 75 to receive
the resilient latching member 59 when the barrel 51 is
introduced into the sleeve 75. To secure the barrel 51 in
the sleeve 75 the locking screw 52 is introduced through
an aperture 89 in the bracket 41. A guide 91 (shown in
Figure 3), comprising a radially projecting boss having
an axial bore formed therethrough, is optionally formed
on an outer surface of the bracket 41 to support the lock-
ing screw 52 (shown in section in Figure 3) as it is screwed
into the bracket 41. The locking screw 52 locates in the
elongated slot 61 in the elongate barrel 51 to enable ro-
tation of the support arm assembly 39 about the longitu-
dinal axis X. The locking screw 52 can abut each end of
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the elongated slot 61 to limit the pivoting motion of the
cross over arm 43. Alternatively, the width of the elon-
gated slot 61 relative to diameter of the locking screw 52
may be such that, when the screw 52 is tightened, the
locking screw 52 ’bites’ into the adjacent edges of the
slot 61 thereby restricting rotation of the barrel 51 within
the sleeve 75. The locking screw 52 may be captive within
the bracket 41 to facilitate installation.
[0049] In the present embodiment, the locking screw
52 is a thread-cutting screw. As the locking screw 52 is
introduced into the bracket 41, swarf may be created as
a screw thread is cut into the bracket 41. This swarf col-
lects in the chamber 63 in the barrel 51 and is trapped
therein since the chamber 63 is closed by the end wall
81 of the sleeve 75, as shown in Figure 3. The swarf is
thereby prevented from entering the body of the fuel tank
1.
[0050] As shown in Figure 5, the collar shroud 45 com-
prises a shroud 93 and a guide member 95. The shroud
93 locates over the second valve housing 55 to mount
the collar shroud 45 on the distal end of the cross over
arm 43. The fill limit vent valve 27 is housed within the
shroud 93.
[0051] A second guide channel 97 is formed in the
guide member 95 and the fuel transfer tube 17 is secured
in the second guide channel 97 by a set of transfer tube
clips 99. The support member 47 is a resilient wire mem-
ber which extends from the guide member 95 and is at-
tached to the filter 19. The support member 47 and the
guide member 95 position the end of the fuel transfer
tube 17 at the bottom of the second chamber 7 of the
fuel tank 1.
[0052] A perspective view of the support foot 49 is
shown in Figure 6. The guide member 95 has a first clip
fastener 101 for receiving a retaining plate 103 to releas-
ably mount the support foot 49. The support foot 49 is
moulded from a resilient plastics material and locates in
a cooperating formation or detent 105 formed in the side-
wall of the carcass 3. In use, the support foot 49 biases
the support arm assembly 39 to a predetermined orien-
tation within the fuel tank 1. The support foot 49 sets the
height of the fill limit vent valve 27 and, therefore, the
effective volume of the fuel tank 1.
[0053] The support foot 49 could be formed integrally
with the guide member 95. However, by mounting the
support foot 49 in the first clip fastener 101 a modular
design can be implemented to allow the support arm as-
sembly 39 to be tailored to suit different applications. For
example, by changing the dimensions of the support foot
49, the height of the fill limit vent valve 27 within the fuel
tank 1 can be altered.
[0054] The second gauge module of the second fuel
level sender unit 35 is removably mounted on the side
of the collar shroud 45 by a second clip fastener 107. It
will be appreciated that the second fuel level sender unit
35 could be integrated into the collar shroud 45 and/or
the cross over arm 43.
[0055] The assembly of the support arm assembly 39

and its installation in the fuel tank 1 will now be described.
The carcass 3 is formed using conventional techniques
and the aperture A is cut in a sidewall. Using the aperture
A for access, the bracket 41 is hot plate welded directly
onto an inside wall of the carcass 3. The bracket 41 in
the present embodiment is attached to the saddle 9 and
faces the aperture A to provide improved accessibility.
Thus, the bracket 41 is mounted remote from the aperture
A and the operational loads around the aperture A and
applied to the flange F may be reduced.
[0056] The support arm assembly 39 is assembled by
mounting the roll over valve 25 and the fill limit vent valve
27 on the cross over arm 43. The collar shroud 45 is then
positioned around the fill limit vent valve 27; and the sec-
ond fuel level sender unit 35 (along with the second send-
er arm float 37) is mounted on the collar shroud 45. The
support foot 49 is attached to the guide member 95 by
the first clip fastener 101.
[0057] The fuel transfer tube 17 is inserted into the first
and second guide channels 67, 97 formed in the cross
over arm 53 and the guide member 95 respectively. The
transfer tube clips 65, 99 retain the fuel transfer tube 17
in position. The breather conduit 29 is attached to the
first port 71 and mounted on the cross over arm 43 by
the breather line clip 69. The roll over valve 25 is con-
nected to the breather conduit 29 via the T-connector 31.
[0058] The support arm assembly 39 is U-shaped so
as to extend over the saddle 9 when positioned in the
fuel tank 1. The assembled support arm assembly 39
can be inserted through the aperture A and installed in
the fuel tank 1 without deforming the cross over arm 43
or the guide member 95. Thus, the support arm assembly
39 can have a fixed geometry.
[0059] The support arm assembly 39 is positioned in
the fuel tank 1 such that the second fuel level sender unit
35 and the distal end of the fuel transfer tube 17 are
disposed in the second chamber 7. By supporting the
fuel transfer tube 17 along its length, the support member
47 and the guide member 95 help to prevent entangle-
ment with the second sender arm float 37 which might
obstruct or prevent movement of the second arm float 37.
[0060] The roll over valve 25 is positioned at the top of
the fuel tank 1. A cap 109 may optionally be provided on
the roll over valve 25 to contact the roof of the fuel tank1.
The second fuel level sender unit 35 and the collar shroud
45 are located in the second chamber 7. The support foot
49 is then located in the detent 105 formed in the sidewall
of the saddle 9 and the barrel 51 inserted into the mount-
ing bracket 41. The latching member 59 on the barrel 51
locates in the slot 87 in the bracket 41 to temporarily
secure the cross over arm 53. In the example shown in
the Figures, the latching member 59 is arranged to secure
the arm assembly by means of a snap-fit configured to
provide an audible and/or tactile indication to the assem-
bly operator that the support arm assembly 39 is properly
located. The locking screw 52 is then screwed into the
aperture 89 in the bracket 41 to secure the support arm
assembly 39. The fuel delivery module 11 and the filter
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module 21 are then installed and the assembly of the fuel
tank 1 completed in conventional manner.
[0061] As outlined above, the support arm assembly
39 can rotate about the longitudinal axis X. In use, the
carcass 3 may flex due to external loading, for example
if the vehicle in which the fuel tank 1 is installed travels
over rough terrain. The pivotal coupling between the
bracket 41 and the support arm assembly 39 can accom-
modate any such flexing of the fuel tank 1. Moreover,
any loads applied to the fuel tank 1 are not transferred
directly to the mounting block 41 since the support arm
assembly 39 can pivot within the fuel tank 1. This ar-
rangement can enhance durability and reliability of the
fuel tank assembly in use. Alternatively, in the case that
the locking screw 52 acts to hinder or substantially pre-
vent rotation of the barrel 51 within the sleeve 75, flexing
of carcass 3 of the fuel tank 1 may be accommodated by
flexing of the cross over arm 53 itself. In this case, al-
though forces may be transferred to the mounting block
41, the fact that the mounting block 41 is remote from
flange F of the access aperture A, means that any such
forces do not have an adverse effect on the integrity of
the seal around the filter module 21.
[0062] The support foot 49 biases the support arm as-
sembly 39 towards a predetermined position/orientation
within the fuel tank 1. Thus, movement of the fuel tank 1
does not affect the supply of fuel from the fuel tank 3
since the fuel transfer tube 17 remains in substantially
the same position. The support foot 49 also helps ensure
that the second fuel level sender unit 35 remains at a
predetermined height within the fuel tank 1. The support
foot 49 may bias the roll over valve 25 against the roof
of the fuel tank 1.
[0063] The breather line clip 69 supports the breather
conduit 29 in a substantially horizontal position. This
helps prevent the formation of troughs (so-called U-traps)
in the breather conduit 29 where fuel may collect resulting
in premature cut-off when the fuel tank 3 is being filled.
[0064] The fuel tank 1 has been described with partic-
ular reference to petrol (gasoline). It will be appreciated
that modifications could be made to render the fuel tank
1 suitable for diesel fuel, alcohol, or a liquid not intended
to act as a fuel, for example a fuel additive such as an
urea solution. The equivalent diesel fuel tank 1 would
incorporate a diesel delivery module (DDM) in place of
the fuel delivery module 11. Also, the fuel tank 1 would
be vented to the fuel filler cap (not shown) rather than a
charcoal canister or the like. Accordingly, the roll over
valve 25 can be omitted for diesel applications and a cap
109 provided to contact the roof of the fuel tank 1.
[0065] A further optional modification for diesel sys-
tems would be to omit the fill limit vent valve 27. Instead,
the fill limit of the fuel tank 1 would be controlled by a
tubular insert 111 located inside the shroud 93 to replace
the fill limit vent valve 27. As shown in Figures 7A and
7B, an inclined opening 113 is formed at the bottom of
the insert 111 to place the interior of the fuel tank 1 in
communication with the breather vent 30 via the breather

conduit 29. The top of the insert 111 locates inside the
second casing 55 and a circumferential flange 115 abuts
the top of the second casing 55. An O-ring 117 is provided
around the top of the insert 111 to form a seal with the
breather line assembly 28. An external collar 119 is
formed on the insert 111 and a pair of latching members
121 cooperates with complementary slots (not shown) in
the shroud 93 to secure the insert 111.
[0066] A cross-sectional view of the insert 111 installed
in the collar shroud 45 of the support arm assembly 39
is shown in Figure 8. In use, when the fuel within the fuel
tank 1 covers the opening 113, the air above the fuel in
the carcass 3 can no longer vent through the breather
vent 30. The carcass 3 is thereby effectively sealed and
the continued supply of fuel causes an increase in pres-
sure within the fuel tank 1. The increased pressure caus-
es the fuel dispenser to cut off and the supply of fuel to
the fuel tank 1 to be stopped. The closure of the opening
113 in the insert 111 by the fuel in the fuel tank 1 is thereby
equivalent to the closing of the fill limit vent valve 27. It
will be appreciated that the height of the opening 113 in
the fuel tank 1 determines the fill limit.
[0067] A similar result may be achieved without pro-
viding a tubular insert 111. Instead, the shroud 93 can
by extended downwardly to the desired height within the
fuel tank 1. Once the fuel within the fuel tank 1 covers
the bottom of the shroud 93 the breather line assembly
28 is closed and the fuel tank 1 is effectively sealed. The
resulting increase in pressures causes the fuel dispenser
to cut off and thereby limit supply of fuel to the fuel tank
1. These modifications are believed to be independently
patentable and are the subject of a copending applica-
tion.
[0068] It will be appreciated that various changes and
modifications may be made without departing from the
scope of the present invention. For example, the roll over
vent 25 and the fill limit vent valve 27 could be over mould-
ed into the support arm assembly 39. Likewise, the fuel
transfer tube 17 could be integrally formed in the support
arm assembly 39, for example using gas-assisted mould-
ing.

Claims

1. A support arm assembly (39) for mounting in a fuel
tank (1), the support arm assembly (39) comprising:

an arm (43) having a connector (51) for mount-
ing the support arm assembly (39);
a fuel fill limiter mounted on the arm (43); and
a biasing member (49) adapted to spring-bias
the support arm assembly (39) against a roof of
the fuel tank (1).

2. A support arm assembly (39) as claimed in claim 1
comprising a fuel transfer tube (17) for connection
to a fuel pump.
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3. A support arm assembly (39) as claimed in claim 1
or claim 2, wherein said fuel fill limiter comprises a
fuel fill limit vent valve (27).

4. A support arm assembly (39) as claimed in claim 1
or claim 2, wherein the fuel fill limiter comprises a
hollow member (111) in fluid communication with a
breather vent, an opening (113) being provided in
said hollow member (111) to place the breather vent
(30) in fluid communication with an interior of the fuel
tank (1).

5. A support arm assembly (39) as claimed in claim 4,
wherein said opening (113) is formed in a lower re-
gion of the hollow member (111), or in a base of the
hollow member (111).

6. A support arm assembly (39) as claim in claim 4 or
claim 5, wherein the hollow member (111) is a tubular
member, the tubular member extending substantial-
ly vertically within the fuel tank, in use.

7. A support arm assembly (39) as claimed in any one
of the preceding claims further comprising a roll over
vent valve (25) mounted on the arm (43).

8. A support arm assembly (39) as claimed in any one
of the preceding claims, wherein the support arm
assembly (39) is generally U-shaped and has a fixed
geometry.

9. A support arm assembly (39) as claimed in any one
of the preceding claims, wherein the biasing member
(49) is formed from a resilient material.

10. A support arm assembly (39) as claimed in any one
of the preceding claims further comprising a fuel level
sender unit (35) having a sender arm float (37),
wherein the fuel level sender unit (35) is mounted on
the arm (43).

11. A support arm assembly (39) as claimed in claim 10
when dependent on claim 2 further comprising a
guide member (47) connected to a distal end of the
fuel transfer tube (17), wherein the guide member
(47) biases the fuel transfer tube (17) away from the
sender arm float (37).

12. A support arm assembly (39) as claimed in any one
of the preceding claims, wherein at least one breath-
er port (71) is provided on the arm (43).

13. A support arm assembly (39) as claimed in claim 12
further comprising a breather conduit (29) connected
to the breather port (71); wherein, in use, the support
arm assembly (39) supports the breather conduit
(29) in a substantially horizontal position.

14. A fuel tank (1) having a support arm assembly (39)
as claimed in any one of the preceding claims mount-
ed therein.

15. A vehicle having a support arm assembly (39) or a
fuel tank (1) as claimed in any preceding claim.

Patentansprüche

1. Stützarmanordnung (39) zum Befestigen in einem
Kraftstoffbehälter (1), wobei die Stützarmanordnung
(39) Folgendes umfasst:

einen Arm (43) mit einem Verbinder (51) zum
Befestigen der Stützarmanordnung (39);
einen an dem Arm (43) befestigten Kraftstoffe-
infüllbegrenzer; und
ein Vorspannelement (49), angepasst, die
Stützarmanordnung (39) gegen eine Decke des
Kraftstoffbehälters (1) federvorzuspannen.

2. Stützarmanordnung (39) nach Anspruch 1, die ein
Kraftstofftransferrohr (17) zum Verbinden mit einer
Kraftstoffpumpe umfasst.

3. Stützarmanordnung (39) nach Anspruch 1 oder 2,
wobei der Kraftstoffeinfüllbegrenzer ein Kraftstoffe-
infüllbegrenzungs-Entlüftungsventil (27) umfasst.

4. Stützarmanordnung (39) nach Anspruch 1 oder 2,
wobei der Kraftstoffeinfüllbegrenzer ein hohles Ele-
ment (111) in Fluidverbindung mit einem Entlüf-
tungsloch umfasst, wobei eine Öffnung (113) in dem
hohlen Element (111) bereitgestellt ist, um das Ent-
lüftungsloch (30) in Fluidverbindung mit einem In-
nenraum des Kraftstoffbehälters (1) zu bringen.

5. Stützarmanordnung (39) nach Anspruch 4, wobei
die Öffnung (113) in einem unteren Bereich des hoh-
len Elements (111) oder in einer Basis des hohlen
Elements (111) ausgebildet ist.

6. Stützarmanordnung (39) nach Anspruch 4 oder 5,
wobei das hohle Element (111) ein röhrenförmiges
Element ist, wobei sich das röhrenförmige Element
im Gebrauch im Wesentlichen vertikal innerhalb des
Kraftstoffbehälters erstreckt.

7. Stützarmanordnung (39) nach einem der vorherge-
henden Ansprüche, ferner ein an dem Arm (43) be-
festigtes Überroll-Entlüftungsventil (25) umfassend.

8. Stützarmanordnung (39) nach einem der vorherge-
henden Ansprüche, wobei die Stützarmanordnung
(39) im Allgemeinen U-förmig ist und eine feste Ge-
ometrie aufweist.
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9. Stützarmanordnung (39) nach einem der vorherge-
henden Ansprüche, wobei das Vorspannelement
(49) aus einem elastischen Material ausgebildet ist.

10. Stützarmanordnung (39) nach einem der vorherge-
henden Ansprüche, ferner eine Kraftstoffstandsen-
dereinheit (35) mit einem Senderarmschwimmer
(37) umfassend, wobei die Kraftstoffstandsender-
einheit (35) an dem Arm (43) befestigt ist.

11. Stützarmanordnung (39) nach Anspruch 10, falls ab-
hängig von Anspruch 2, ferner ein Führungselement
(47) umfassend, das mit einem distalen Ende des
Kraftstofftransferrohrs (17) verbunden ist, wobei das
Führungselement (47) das Kraftstofftransferrohr
(17) von dem Senderarmschwimmer (37) weg vor-
spannt.

12. Stützarmanordnung (39) nach einem der vorherge-
henden Ansprüche, wobei wenigstens ein Entlüf-
tungsanschluss (71) an dem Arm (43) bereitgestellt
ist.

13. Stützarmanordnung (39) nach Anspruch 12, ferner
einen Entlüftungsleiter (29) umfassend, der mit dem
Entlüftungsanschluss (71) verbunden ist; wobei die
Stützarmanordnung (39) im Gebrauch den Entlüf-
tungsleiter (29) in einer im Wesentlichen horizonta-
len Position stützt.

14. Kraftstoffbehälter (1) mit einer darin befestigten
Stützarmanordnung (39) nach einem der vorherge-
henden Ansprüche.

15. Fahrzeug mit einer Stützarmanordnung (39) oder ei-
nem Kraftstoffbehälter (1) nach einem der vorherge-
henden Ansprüche.

Revendications

1. Ensemble bras de support (39) destiné à être monté
dans un réservoir de carburant (1), l’ensemble bras
de support (39) comprenant :

un bras (43) comportant un raccord (51) pour le
montage de l’ensemble bras de support (39) ;
un limiteur de remplissage de carburant monté
sur le bras (43) ; et
un élément de sollicitation (49) adapté pour sol-
liciter par ressort l’ensemble bras de support
(39) contre un toit du réservoir de carburant (1).

2. Ensemble bras de support (39) selon la revendica-
tion 1, comprenant un tube de transfert de carburant
(17) pour un raccordement à une pompe de carbu-
rant.

3. Ensemble bras de support (39) selon la revendica-
tion 1 ou la revendication 2, dans lequel ledit limiteur
de remplissage de carburant comprend une soupa-
pe d’évacuation de limite de remplissage de carbu-
rant (27).

4. Ensemble bras de support (39) selon la revendica-
tion 1 ou la revendication 2, dans lequel le limiteur
de remplissage de carburant comprend un élément
creux (111) en communication fluidique avec un re-
niflard, une ouverture (113) étant prévue dans ledit
élément creux (111) pour placer le reniflard (30) en
communication fluidique avec un intérieur du réser-
voir de carburant (1).

5. Ensemble bras de support (39) selon la revendica-
tion 4, dans lequel ladite ouverture (113) est formée
dans une région inférieure de l’élément creux (111)
ou dans une base de l’élément creux (111).

6. Ensemble bras de support (39) selon la revendica-
tion 4 ou la revendication 5, dans lequel l’élément
creux (111) est un élément tubulaire, l’élément tu-
bulaire s’étendant sensiblement verticalement à l’in-
térieur du réservoir de carburant, en utilisation.

7. Ensemble bras de support (39) selon l’une quelcon-
que des revendications précédentes, comprenant
en outre une soupape d’évacuation en cas de re-
tournement (25) montée sur le bras (43).

8. Ensemble bras de support (39) selon l’une quelcon-
que des revendications précédentes, dans lequel
l’ensemble bras de support (39) a généralement la
forme d’un U et a une géométrie fixe.

9. Ensemble bras de support (39) selon l’une quelcon-
que des revendications précédentes, dans lequel
l’élément de sollicitation (49) est formé à partir d’un
matériau élastique.

10. Ensemble bras de support (39) selon l’une quelcon-
que des revendications précédentes, comprenant
en outre une unité de transmetteur du niveau de car-
burant (35) comportant un flotteur de bras de trans-
metteur (37), dans lequel l’unité de transmetteur du
niveau de carburant (35) est montée sur le bras (43).

11. Ensemble bras de support (39) selon la revendica-
tion 10 lorsqu’elle dépend de la revendication 2,
comprenant en outre un élément de guidage (47)
raccordé à une extrémité distale du tube de transfert
de carburant (17), dans lequel l’élément de guidage
(47) sollicite le tube de transfert de carburant (17)
en éloignement du flotteur de bras de transmetteur
(37).

12. Ensemble bras de support (39) selon l’une quelcon-
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que des revendications précédentes, dans lequel au
moins un orifice de reniflard (71) est prévu sur le
bras (43).

13. Ensemble bras de support (39) selon la revendica-
tion 12, comprenant en outre un conduit de reniflard
(29) raccordé à l’orifice de reniflard (71) ; dans le-
quel, en utilisation, l’ensemble bras de support (39)
supporte le conduit de reniflard (29) dans une posi-
tion sensiblement horizontale.

14. Réservoir de carburant (1) comportant un ensemble
bras de support (39), tel que revendiqué dans l’une
quelconque des revendications précédentes, monté
dans celui-ci.

15. Véhicule comportant un ensemble bras de support
(39) ou un réservoir de carburant (1) tel que reven-
diqué dans l’une quelconque des revendications
précédentes.
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