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ABSTRACT OF THE DISCLOSURE

A fuel delivery unit includes an installation holder accommodating at
least a first reservoir with a fuel pump arranged therein, a fuel filter and a
cover closure for a fitting opening in a fuel tank. The fuel delivery unit
additionally includes a second reservoir which in the installation position is
disposed beside the first reservoir and communicates therewith. The first
and second reservoirs are accommodated by the installation holder
displaceably and/or pivotably relative to each other at least between a
fitting cohfiguration and an installation configuration. At least one reservoir
at least in the installation configuration is arranged at Ieast'partly outside

the projected area of the cover closure in the tank.
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The invention concerns a fuel delivery unit, for example for supplying
fuel to an internal combustion engine, such as the engine of a motor
vehicle.

A typical form of a fuel delivery unit for such purposes comprises an
installation holder which is operable to brace the arrangement in relation to
the bottom of a fuel tank, for example by means of compression springs or
flexible damping elements. It has at least one reservoir with a fuel pump
disposed therein, optionally a fuel filter, and a cover closure for closing a
fitting opening in the fuel tank into which the unit is fitted. Such a fuel
delivery unit can be found for example in EP 0 203 244, EP 0 297 256 and
for example DE 196 15 081.

Those fuel delivery units are intended to be so designed that they

can be fitted and removed as a combined assembly comprising a reservoir
or surge or swirl pot, a fuel pump, a fuel filter and the cover closure for the
tank fitting opening, and in addition can be securely fixed on the bottOm of
the fuel tank. On the one hand, the aim is to ensure that the entire unit can
be quickly and reliably changed in a repair or maintenance situation, while
on the other hand the aim is also that such units can be adapted to any
heightwise tolerances in regard.to the fuel tanks used. In that respect,
there have been various proposals directed at so designing the delivery unit
that heightwise tolerances can be compensated by axial displaceability at
least of the fuel pump, preferably the surge pot with the fuel pump

disposed therein, in relation to the cover closure or a cover flange forming

part of the fuel tank. For example above-mentioned EP 0 297 256 provides
that the electrically powered fuel pump is designed to be axially slidable by
way of a telescopic guide arrangement, with the pressure feed and return
conduits, with in addition measures for supporting the fuel pump in such a
way as to insulate the assembly in regard to noise.

It will be noted however that modern fuel tanks are often of such a

configuration as to involve a large number of branches and other

ramifications and thus afford little flat area for accommodating cover
closures, cover flanges or the like, as well as also affording only limited

installation volumes for fitting therein a fuel delivery unit. This means that
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a major demand in terms of a fuel delivery unit is for it to be as compact as
possible. On the other hand however it is also necessary to ensure that the
reservoir which forms part of the fuel delivery unit and which can act as a
surge or swirl pot can afford an adequate volume of fuel for the fuel pump
so that, even when the motor vehicle in which the tank is fitted is
negotiating a bend or when the vehicle is accelerating, the enginé S
guaranteed a proper regular supply of fuel thereto. Finally, the volume of
fuel in the reservoir often serves as a reserve of fuel. In that case, when

the tank is completely emptied, the system either switches over from one

or more main fuel gauges or level indicators in the fuel tank to a reserve

fuel level or secondary fuel level indicator in the reservoir, in order to afford
a display of maximum accuracy of the reserve amount of fuel, based oh the
defined volume afforded by the reservoir. The demand for the reservoir to
be of the largest possible volume is however in conflict with the
requirement that the fuel delivery unit is to be as compact as possible and
of small dimensions so that the fitting opening for introducing the fuel
delivery unit into the fuel tank in which it is to be fitted can be as small as
possible. Furthermore, because of the problems in relation to sealing
Integrity which are related to this consideration, the fitting opening in the
fuel tank should not exceed a given size.

This problem is already addressed for example in DE 32 25 929, In
that arrangement the reservoir or the swirl or surge pot is made from a
plurality of parts which can be secured together by a latching engagement
in their position of installation on the bottom of the tank. In that case one
of the parts of the swirl or surge pot forms a holder for a fuel delivery
assembly which is to be subsequently inserted and which is to be installed
at an angle relative to the bottom of the fuel tank in order to be able to use
this arrangement even in a tank which is of relatively small structural

height. However, it is not readily possible to adopt that design configuration
for the reservoir in the case of a fuel delivery unit of the above-indicated

kKind, but rather it requires fitment of the individual parts of the reservoir

and the fuel delivery assembly in a given sequence.




5

10

15

20

23

30

CA 02349722 2001-06-06

Reference may also be made to DE 195 28 182 disclosing a fuel
delivery unit with a fuel level indicator, for iInstallation in a fuel tank, in
which a holder for accommodating a fuel delivery assembly is arranged on
a tank flange in such a way as to be longitudinally slidable and rotatable.
This design configuration provides that a lower end of the holder of the fuel
delivery assembly can be pivotably centered on the bottom of the fuel tank
or a surge or swirl pot so that an angular deviation of the flange and/or the
bottom of the fuel tank from a reference position cannot have an effect on
the measurement accuracy of a fuel level pick-up disposed on the fuel
delivery unit. That design arrangement involves a comparatively large

reservoir which accommodates the fuel pump and, with a fuel filter in a

filter housing, is arranged rotatably and pivotably therewith, forming a

fitting unit, by way of spring elements. Fitment of the fuel delivery unit is
effected in a configuration which approximately corresponds to the
installation position thereof. That arrangement of the individual parts
relative to each other also requires a comparatively large fitting opening in
the tank which, as already indicated above, is often undesirable.

EP 0 922 603 Al sets forth an arrangement of two fuel reservoirs for
being accommodated in a fuel tank, which are flexibly connected together
at one side and at the bottom, more specifically by way of flexible bars
which in a fitment configuration permit the reservoirs to assume an angled
relationship with each other. The reservoir which is to be introduced first
Into the tank is fitted in a tilted position into the fitting opening of the tank,
In such a manner that its upper end is firstly directed transversely with
respect to the bottom of the tank. In order to arrange that reservoir in the
installation position thereof, the first reservoir has to be turned through 90°
in the tank when the second or main reservoir is being introduced into the

fitting opening of the tank, in which case the main reservoir must be tilted

In the fitting opening in the tank. This means that the operation of

introducing that arrangement into the tank is extremely complicated and
time-consuming. Ultimately, the fact that the reservoir which is to be
iIntroduced last into the tank must be tilted upon pivotal movement of the

reservoir which is first inserted into the tank means that it is necessary for
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the internal width of the fitting opening to be selected of a correspondingly

large size, which basically is something that is not wanted, as already
indicated above.

In accordance with the present invention there is provided a fuel

~ delivery unit including an installation holder, bracing means on the

Installation holder for bracing the unit in relation to the bottom of a tank in
which the fuel delivery unit is to be fitted, at least one first reservoir on the
installation holder, a fuel pump in the first reservoir, a cover closure for a
fitting opening in the fuel tank, a second reservoir on the installation
holder, communication means providing a flow communication of the first
and second reservoirs with each other, and support means mounting the

first and second reservoirs to the installation holder in movable relationship

at least between a fitting configuration for fitting the unit through said
fitting opening into the fuel tank and an installation configuration in which
the unit is installed within the tank while retaining the axial orientation, the
second reservoir in the installation position being beside the first reservoir,
at least one reservoir being arranged when in the tank at least in the
installation configuration at least partly outside the projected area of the
cover closure.

As will be seen from the description of a preferred embodiment
hereinafter the invention can provide a fuel delivery unit which is so
designed that it always affords a sufficiently large delivery volume for a fuel
pump while nonetheless being so compact that the fitting opening for same
in the fuel tank can still be comparatively small. The fuel delivery unit
affords enhanced versatility in terms of fitting it into a fuel tank to make

the fitting operation easier to implement and in addition while being of a

simple structure can afford the possibility of structural re-configuring
thereof for greater ease of fitting it into a motor vehicle fuel tank.

In accordance with the pre'sent invention the reference to retaining
the axial orientation is intended to mean that the basic orientation of the
reservoirs in terms of the longitudinal extent thereof in the fitting
configuration or upon being introduced into the tank should correspond to

that of the installation position. Such a design configuration for the fuel
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delivery unit means that it is possible for the individual groups of the
delivery unit to be'moved relative to each other, that is to say pivdted or
axially displaced, from a fitting configuration into an installation
configuration and possibly conversely, in such a way that the fuel delivery

5 unit in the fitting configuration takes up less space than in the installation
configuration and it can be fitted through a comparatively small fitting
opening in the fuel tank. In the installation position of the fuel delivery unit
the components thereof can be moved relative to each other into the
Installation configuration so that the fuel delivery unit can be braced to or

10  secured to the bottom of the tank in its installation configuration which
takes up comparatively more space than its fitting configuration.

In accordance with a preferred feature, at least one reservoir and
more preferably the first reservoir is guided longitudinally displaceably on
the installation holder or on the other reservoir in such a way that the

15 spacing thereof relative to the cover closure is variable for fitting purposes.
The ‘'extendibility’ of the overall arrangement, which is achieved thereby,
means that the parts of the fuel delivery unit which are first introduced into
the tank can be displaced In the tank into the installation position before
the entire assembly is definitively introduced.

20 In a tfurther preferred feature the second reservoir is arranged within
the projected area of the cover closure.

The means for longitudinally slidably guiding a reservoir can
comprise at least one and for example preferably two extendible extension
portions which are slidably guided and the extension length of which can be

25 such that the reservoir which is first introduced into the fitting opening is
displaceable in the tank substantially transversely to the direction of
Introduction into its installation position, making use of the internal width of
the fitting opening in the tank.

1In an advantageous configuration of the fuel delivery unit according

30 to the invention the above-mentioned extension portions are guide rails
which are provided with end abutments and which are longitudinally

slidably and non-rotatably carried on the one hand by sliding guides of the

ﬁrst reservoir and on the other hand by sliding guides of the second
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reservolr or by sliding guides of the installation holder. That means that the
entire arrangement can provide for a telescoping movement thereof,
wherein the end abutments on the guide rails ensure on the one hand that

they cannot come completely out of the sliding guides and on the other

hand they limit the possible extension length. Finally, this arrangement
means that it is possible to guarantee that a reservoir is pressed against
the bottom of the tank by way of the installation holder and the other
reservolr in question.

In a further preferred feature of the invention the guide rails are in
the form of I-profile rails and the sliding guides form C-profile grooves
which embrace the flanges of the I-profile rails in positively locking
relationship therewith.

In a further preferred feature of the invention the first and second
reservoirs can be communicated with each other at their bottoms by way of
flexible conduits on the basis of the principle of communicating vessels so
as to ensure that the reservoirs are each filled to the same filling level. A
fuel delivery pump or a fuel delivery assembly is disposed only in one of the
reservoirs, in which case the above-described communication also ensures
that the reservoirs are emptied at the same time and uniformly with each
other.

It would however also be possible to provide a respective fuel
delivery assembly in each of the reservoirs. Both of those assemblies can
supply fuel to the engine, or one of them could supply fuel to the respective
other reservoir.

In accordance with another preferred feature of the invention the
communicating conduit for the reservoirs is arranged to extend

substantially below same, more specifically in such a way that, when the

reservoirs are in the condition of being moved away from each other, that
Is to say they are in the fitting configuration thereof, the communicating
conduit projects scarcely or not at all out of the projected area of the
reservoirs. In that way it is possible for the diameter of the fitting opening

in the tank to be only immaterially larger than the diameter of the
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reservoirs, thereby ensuring that the fitting operation can proceed without
major problems.

A preferred feature of the invention provides that the position of the
connections of the reservoirs to the communicating conduit relative to each
other is so selected that,' when the tank assumes an inclined position, a
discharge flow of fuel from that reservoir which contains the fuel pump is
prevented, but a feed flow of fuel to that reservoir from the respective
other reservoir is possible.

It is also preferable for the fuel filter to be provided between the
cover closure and a reservoir, preferably the second reservoir. The return
from the fuel filter, which is by way of a pressure-regulating valve, feeds
Into the second reservoir. In that way the space between the cover closure
and a reservoir is put to optimum use, and the fuel filter or the fuel filter
housing and one of the reservoirs are thus arranged in mutual alignmeht.

For example, the pressure-regulating valve which is connected to the fuel

filter housing can at least partially project into one of the reservoirs, in the
Installation configuration of the unit.

Preferably, the fuel filter s accommodated by a filter housing forming
a structural unit with the cover closure.

In a preferred feature of the invention the installation holder can be
in the form of a telescopic linkage assembly which permits the entire
arrangement to be braced agéinst the bottom of a tank, against the force of
compression springs provided for that purpose.

An embodiment of a fuel delivery unit according to the invention will

now be described by way of example with reference to the accompanying
drawing in which:

Figure 1 is a diagrammatic view of a fuel delivery unit according to
the invention in its fitting configuration, partly inserted into a fuel tank
which is shown in section,

Figure 2 is a view from the left-hand side in Figure 1 of the fuel
delivery unit shown in Figure 1 in the fitting configuration thereof,

Figure 3 is a view generally corresponding to Figure 1 showing the

fuel delivery unit in its fitting configuration, wherein one reservoir of the
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fuel delivery unit has already been displaced into its final position in the
tank, ’

Figure 4 is a view showing the fuel delivery unit disposed in the tank
In Its installation configuration but not yet definitively fixed in the tank,

Figure 5 shows the fuel delivery unit in the condition of being finally
fitted and fixed in the-tank,

Figure 6 shows a plan view of the fuel delivery unit,

Figure 7 shows a view from below of the fuel delivery unit,

Figure 8 is a side view on an enlarged scale of the sliding guides of
the reservoirs, ' '

Figure 9 is a view in section taken alone line IX-IX in Figure 8,

Figure 10 is a view in section taken along line X-X in Figure 9, and

Figure 11 is a view in section taken along line XI-XI in Figure 10.

Referring firstly to Figures 1 and 2, shown therein is a fuel delivery
unit 1 for use in a fuel tank such as the fuel tank of a motor vehicle,
Including a first reservoir 2 with a fuel pump 3 arranged therein, a second
reservoir 4, a cover closure 5 and a fuel filter housing 6 which is arranged
on the underside of the cover closure 5 and which has a fuel filter indicated
at / arranged therein. The cover closure 5 and the second reservoir 4 are
resiliently telescopically connected together by way of an installation holder
which is generally indicated at 8. In the illustrated embodiment the
Installation holder 8 comprises two tubular mountings 9 which are provided
al a spacing from each other and which extend downwardly in Figures 1
and 2 from the uhderside of the cover closure 5, and two tubes 10 which
are preferably integrally connected to the second reservoir 4 at the upper
end thereof and which are telescopically movably received in the tubular
mountings 9. The tubes 10 are of a slightly smaller diameter than the
tubular mountings 9. The telescopic tubes 10 and the tubular mountings 9
are supported relative tb each other by compression springs 11 which pass
therethrough. Extension of the telescopic tubes 10 out of the tubular

mountings 9 is limited in any suitable manner, for example by means of an

appropriate abutment.
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The side of the second reservoir 4 which faces towards the first
reservoir 2 is provided therein with two sliding guides 12 in the form of C-
profile grooves in which extension portions diagrammatically indicated at

13 in Figure 2 in the form of I-profile rails are slidably arranged. Likewise,

provided on the side of the first reservoir 2 which is towards the second
reservoir 4, or at the periphery of the first reservoir 2, are corresponding
sliding guides 12 which are also in the form of C-profile grooves and in
which the extension portions 13 are also slidably arranged. The sliding
guides 12 embrace the flanges of the I-profile shapes of the extension
portions 13 in positively locking relationship in each case. Reference
numeral 14 in Figure 2 indicates end abutments which are provided in the
sliding guides 12 and also at both sides of the extension portions 13 and
which on the one hand limit the extension length of the extension portions
13 and on the other hand, in the installation configuration of the fuel
delivery unit 1 as shown in Figures 4 and 5, ensure that the first reservoir 2
Is urged against the bottom 15 of the tank indicated at 16 by way of the
compression springs 11 of the installatio'n holder 8.

In the case of the structure of the fuel delivery unit 1 which is
described in the specific embodiment herein the reservoirs 2 and 4 are
directly connected to each other by way of the extension portions 13, but it
will be appreciated that the invention can also be carried into effect in such
a way that the installation holder 8 for example can engage under the
second reservoir 4, in which case then the extension portlons 13 Would be
guided in the sliding guides 12 of the installation holder 8.

The reservoirs 2 and 3 are each connected together at their bottoms
by way of a respective communicating conduit 17. The connection nipples
provided for that purpose as indicated at 18 on each of the reservoirs 2 and
4 are so arranged relative to each other that, upon transverse inclination of
the tank 16, fuel can flow from the second reservoir 4 into the first

reservoir 2, but a discharge flow of fuel from the first reservoir 2 into the

second reservoir 4 is prevented when the tank is transversely inclined
and/or is subjected to acceleration forces caused by acceleration of the

vehicle, if the filling level in the reservoirs 2 and 4 is low. As can be seen
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more particularly from the view of the fuel delivery unit from below in
Figure 7/, that is achieved by virtue of the fact that the connection nipple 18
of the first reservoir 2 is arranged on the bottom thereof on the side
remote from the second reservoir 4 while the connection nipple 18 of the
second reservoir 4 is arranged thereon at its bottom on the side which is
towards the first reservoir 2. As can be seen from the views in Figure 7 and
8 on to the fuel delivery unit, the reservoirs 2, 4 as well as the cover

closure 5 and the fuel filter housing 6 are in other respects of a round

- configuration, although it will be appreciated that this is not necessarily the

case.

Furthermore, as can be seen more particularly from the view from
below in Figure 7, the communicating conduit 17 is arranged to extend
substantially within the projected area of the reservoirs 2 and 4. The
reservoirs 2 and 4 are each provided at their bottoms with feet which are
Indicated at 19 in for example Figures 2 and 4 and which rest on the
bottom 15 of the tank in the installation position of the fuel delivery unit
and thereby define the distance of the b-ottoms 20 of the reservoirs 2 and 4
from the bottom 15 of the tank 16. The spacing of the bottom 20 of the
first reservoir 2 from the bottom 15 of the tank 16 is in that case markedly
smaller than the spacing of the bottom 20 of the second reservoir 4 from
the bottom 15 of the tank 16, as can be clearly seen for example from
Figure 4. The intermediate space which is formed between the bottom 20 of
the second reservoir 4 and the bottom 15 of the tank 16 accommodates the
communicating conduit 17 in the installation position of the fuel delivery
unit, as can be seen for example from Figure 5, more particularly in such a
way that the communicating condUEt 17 still has room for movement
beneath the bottom 20 of the second reservoir 4.

Provided in the bottom 20 of the first reservoir 2 is a step which is
indicated at 37 in for example Figures 5 and 7 and which over a part of the
periphery of the reservoir 2 forms a recess for a portion of the
communicating conduit 17 so that the connection nipple 18 is arranged at a
higher level than the bottom 20 of the first reservoir 2, thereby ensuring in

any case that, if the tank 16 is correspondingly transversely inclined or

10
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when comparable acceleration forces act on the tank 16, with a low level of
fuel in the reservoirs 2 and 4, fuel cannot flow back from the first reservoir
2 into the second reservoir 4. Finally, to facilitate a flow of fuel from the
second reservoir 4 into the first reservoir 2, the bottom 20 of the second

5> reservoir 4 is inclined in a' direction towards the first reservoir 2.
In regard to the mode of operation of the fuel delivery unit 1 it
should be noted that the fuel pump which is denoted by reference numeral
3 and which is arranged in the first reservoir 2 delivers fuel by way of a
delivery conduit 21 into the fuel filter housing 6 where the fuel flows
10 through the fuel filter 7 disposed therein and is passed by way of a

pressure connection 22 to a fuel feed (not shown) to the engine of a motor

vehicle. The fuel filter 7 is in the form of a filter cartridge which is known
per se and the design configuration of which therefore does not need to be
discussed in greater detail herein. The fuel pump 3 at any event delivers a .
15 larger volume flow than is required by the engine of the motor vehicle. In
that situation, a part of the volume flow is fed by way of a branch 23 to a

suction jet pump which is diagrammatically indicated at 24 and a further

part of the volume flow is passed into the second reservoir 4 by way of a
pressure-regulating valve 25. The pressure-regulating valve 25 is
20  connected directly to the underside of the fuel filter housing 6 and in the
installation configuration of the fuel deliv'ery unit at least partly extends into
the second reservoir 4 into which the pressure-regulating valve 25 directly
opens.
A conduit which is generally identified by reference numeral 26 in for
25 example Figure 1 is connected to the branch 23 of the delivery conduit 21
and leads to the suction jet pump 24. The partial flow of the fuel which is
branched off the main delivery flow of fuel to the suction jet pump 24
generates in the pump 24 a drive jet which in turn induces a suction jet in
the fuel disposed in the tank 16 in a fashion which is known in relation to
30  such a pump configuration.
As can be seen in particular from joint consideration of Figures 1 and

2, the propulsion nozzle 27 of the suction jet pump 24 is arranged directly

below the bottom of the first reservoir and is directed on to a catch or

11
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receiving nozzle 28 which is also provided there and which is disposed in
opposite relationship to the propulsion nozzle 27. The catch nozzie 28
communicates with a riser pipe which is indicated at 29 in Figure 2 and
which goes from below the bottom 20 to justt beneath the upper edge 30 of
5 the first reservoir and terminates there so that, during operation and in
particular when the pump is stopped, this arrangement permanently
ensures that the reservoirs 2 and 4 are completely filled.
For reasons of space, the conduit 26 is connected to a passage 31
which passes substantially vertically through the first reservoir 2 and to the
10 lower end of which the propulsion nozzle 27 is connected. It will be
appreciated that the propulsion nozzle 27 is disposed at the lowest point in
the tank 16. '
Installation of the fuel delivery unit 1 will now be discussed.
Looking at Figure 1, shown therein is the fuel delivery unit 1 in the
15  fitting condition, that is to Say, In the condition in which it is extended by
virtue of the first and second reservoirs being slid away from each other
along the sliding guides on the extension portions 13. The first reservoir 2
s thus axially displaced in relation to the second reservoir 4, more

particularly by the maximum extension length of the extension portions 13

20 which thus serve as guide rails. The delivery conduit 21 and the

communicating conduit 17 are for that purpose extended into a stretched

or almost straight position. The first reservoir 2 has already been
Introduced into the tank 16 through the fitting opening indicated at 32 in
the tank 16. It will be readily apparent from Figure 1 that the length of the
25> extension portions 13 is such that, with the components in their illustrated
positions, it is possible for the entire fuel delivery unit to be displaced in the
direction indicated by the arrow 33 within the fitting opening 32, making
use of the internal width thereof, more specifically in such a way that the
bottom 20 of the first reservoir 4 and the connection nipple 18 disposed
30 therebeneath and the feet 19 do not strike against the collar 35
surrounding the fitting opening 32 on the outside of the tank 16. In that
way, the fuel delivery unit 1 can be moved into the position shown in Figure

3, with a simultaneous downward movement in the direction indicated by
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the arrow 34. In that position, the first reservoir 2 is standing with its feet
19 on the bottom 15 of the tank 16. The entire arrangement can now be
pushed together, in which case the second reservoir 4 with the fuel filter
housing 6 arranged thereabove and the cover closure 5 can be introduced
Into the fitting opening 32. It will be appreciated that, for that purpose, the
fuel filter housing 6 and the second reservoir 4 must be arranged beneath
the projected area of the cover closure 5. The fuel delivery unit 9 is now
telescopically moved together, in which case the extension portions 13 on
the two reservoirs 2 and 4 move completely into the sliding guides 12
provided thereon until the fuel delivery unit has assumed the position
shown in Figure 4, with the feet 19 of the second reservoir 4 now also
standing on the bottom 15 of the tank 16. The end abutments which are
provided on both sides'of the extension portions 13 and the sliding guides
12 now come Into effect in that position. The upper end abutment 14 co-
operates with the sliding quides 12 of the second reservoir 4 and the
respective lower end abutment 14 on the extension portions 13 co-operates
with the sliding guides 12 of the first reservoir 2, more specifically in such a
way that, when the fuel delivery unit is pushed together'into the position of
being braced against the bottom 15 of the tank 16, as shown in Figure 5,
the compression springs 11 of the installation hoIder 8 act by way of the
second reservoir 4 on the first reservoir 2 so that the latter is also securely
braced against the bottom 15 of the tank 16 and vertical displacement
thereof is prevented. ' .

It will be noted that reference numeral 36 shown in Figures 6 and 7
denotes a filling level pick-up which is connected to the first reservoir 2 and
acts on switching elements disposed therein.

It will be noted from the foregoing description that at least one
reservoir 2, 4 at least in the installation configuration is arranged in the
tank at least partly outside the projected area of the cover closure 5.

In a modification it will also be noted that the fuel delivery unit can
also be so designed that the reservoirs can be arranged to be pivotable
relative to each other on an installation holder, in which case then in the

fitting configuration the cover closure and both reservoirs are arranged in

13




(i

CA 02349722 2001-06-06

axially successive and mutually aligned relationship while in the installation
configuration one of the reservoirs, preferably the lowermost reservoir, is
adapted to be pivotable and axially displaceable at least with respect to the
installation holdér. The pivotal movement of the lowermost reservoir is then

> effected by way of a torque applied in the fitting operation to the holder,
either by means of a wrench which is provided for that purpose or by way

of a projection provided for that purpose on the bottom of the tank as a
contact portion for initiating the pivotal movement. Alternatively it is
possible for the components to be arranged in mutually aligned relationship

10 in the fitting configuration under a spring biasing force. In that case,
displacement into the installation configuration can be effected by actuating

a release mechanism so that the components then move into their
‘installation configuration by virtue of the spring force acting thereon. It will

be appreciated that in that respect additional means will be provided to fix

15 the reservoirs in the installation position in relation to each other. The
upper reservoir and the cover closure and possibly a filter housing can then

be moved into the final assembled condition of the unit by pushing it

together with a telescopic motion.

It will further be appreciated that while the above-described speciﬁ‘c

20 embodiment uses compression springs for bracing the arrangement in

relation to the bottom 15 of the tank 16 these are representative of

suitable bracing means which alternatively for example may comprise
flexible damping elements achieving the same aim.

It will be appreciated that the above-described structure in

25 accordance with the invention has been set forth solely by way of example

and illustration of the principles of the invention and that various other

modifications and alterations may be made therein without thereby

departing from the spirit and scope of the invention as set forth in the

accompanying claims.

14
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The embodiments of the invention in which an exclusive property or privilege is

claimed, are defined as follows:

1. A fuel delivery unit including an installation holder, bracing means
on the installation holder for bracing the unit in relation to the bottom of a tank In
which the fuel delivery unit is to be fitted, at least one first reservoir on the
installation holder, a fuel pump in the first reservoir, a cover closure for a fitting
opening in the fuel tank, a second reservoir on the installation holder,
communication means providing a flow communication of the first and second
reservoirs with each other, and support means mounting the first and second
reservoirs to the installation holder in movable relationship at least between a
fitting configuration for fitting the unit through said fitting opening into the fuel tank
and an installation configuration in which the unit is installed within the tank while
retaining an axial orientation, the second reservoir in the installation position
being beside the first reservoir, at least one of the first and/or second reservoir
being arranged when in the tank at least in the installation configuration at least

partly outside a projected area of the cover closure.

2. A unit as set forth in claim 1

wherein said support means mount the first and/or second reservoir to the

iInstallation holder in axially slidable relationship.

3. A unit as set forth in claim 1

wherein said support means mount the first and/or second reservoir to the

Installation holder in pivotable relationship.

4. A unit as set forth in claim 1 and further including
means guiding the first and/or second reservoir longitudinally

displaceably on the installation holder in such a way that the spacing thereof

relative to the cover closure is variable for fitting into the tank.
<} A unit as set forth in claim 1 and including
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means quiding a reservoir longitudinally displaceably on the other
reservoir in such a way that the spacing thereof relative to the cover

closure is variable for fitting into the tank.

6. A unit as set forth in claim 4

wherein said reservoir is the first reservoir.

7. A unit as set forth in claim 5

wherein said reservoir is the first reservoir.

8. A unit as set forth in claim 1

wherein the second reservoir is arranged within the projected area of

the cover closure.

9. A unit as set forth in claim 4

wherein the means longitudinally displaceably guiding a reservoir
comprises at least one extendible extension portion whose extension length
is such that the reservoir which is fitted first into the fitting opening of the
tank is displaceable in the tank substantially t.ransvérsely to the direction of
int.roduction in its installation position, making use of the internal wiath of

said fitting opening in the tank.

10. A unit as set forth in claim 5
wherein the means longitudinally displaceably guiding a reservoir '
comprises at least one extendible extension portion whose extension length
is such that the reservoir which is fitted first into the fitting opening of the
tank is displaceable in the tank substantially transversely to the direction of
introduction in its installation position, making use of the internal width of

said fitting opening in the tank.

11. A unit as set forth in claim 9 and including

at least two said extension portions.
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12. A unit as set forth in claim 10 and including

at least two said extension portions.

13. A unit as set forth in claim 9

wherein the reservoirs have sliding guides and

wherein said extension portions are guide rails provided with end
abutments and longitudinally slidably and non-rotatably accommodated by

the sliding guides of the reservoirs.

14. A unit as set forth in claim 10

whei’ein_ said first reservoir and said installation holder have sliding
guides, and

wherein said extension portions are guide rails provided with end
abutments and longitudinally slidably and non-rotatably accommodated by

the sliding guides of the first reservoir and the instailation holaer.

15. A unit as set forth in claim 13
wherein the guide rails comprise I-profile rails and
the sliding guides are in the form of C-profile grooves which embrace

the flanges of the I-profile rails in positively locking relationship therewith.

16. A unit as set forth in claim 14

wherein the guide rails comprise I-profile rails ana

the sliding guides are in the form of C-profile grooves which embrace

the flanges of the I-profile rails in positively locking relationship therewith.

17. A unit as set forth in claim 1
wherein the communication means include a flexible conduit
connecting the reservoirs together at their bottoms on the basis of the

principle of communicating vessels.

18. A unit as set forth in claim 17
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wherein the conduit is arranged to extend substantially below the first and
second reservoir and in such a way that in the condition in which they are moved

away from each other in the fitting configuration thereof said conduit projects at

least scarcely out of the projected area of the first and second reservorr.

19. A unit as set forth in claim 17

wherein the reservoirs include connection portions connecting to said

conduit and so positioned relative to each other that upon inclination of the tank
and with a low fuel level in the reservoirs discharge of fuel from the reservoir

which contains the fuel pump is prevented but a feed flow of fuel to said reservoir
from the respective other reservoir is possible.

20. A unit as set forth in claim 19

wherein the connection of the first reservoir to the conduit is arranged at
the first reservolr on the bottom on the side remote from the second reservoir and

the connection of the second reservoir to the conduit is arranged at the
second reservoir on the bottom on the side towards the first reservoir.

21. A unit as set forth in claim 1

including a fuel filter between the cover closure and the first and/or second
reservorr.

22. A unit as set forth in claim 21

wherein said reservoir Is the second reservorr.

23. Aunit as set forth in claim 21 and further including

a pressure-regulating valve having a return from the fuel filter and means

communicating said return to the reservoir disposed beneath the cover closure.

24. A unit as set forth in claim 21 including

a filter housing accommodating the fuel filter and forming a structural unit
with the cover closure.
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25. A unit as set forth in claim 1

wherein the installation holder is in the form of a telescopic assembly

which permits bracing of the unit on the bottom of a tank against the action

of compression springs.

26. A fuel delivery unit for fitting in a fuel tank, including
a first reservoir, |
a fuel pump in the first reservoir,

a second reservoir,

a cover closure on the second reservoir for closing a fitting opening
in the fuel tank after the unit has been introduced thereinto,

means for a fuel flow communication of the first and second

reservoirs with each other,
an installation holder,

means mounting the first and second reservoirs to the installation

holder displaceably relative to each other between a fitting configuration for

introducing the unit into the fuel tank through the fitting opening and an

installation configuration, while retaining the axial orientation of the unit,
and
means operable to brace the unit in its installed position in the tank,
wherein at least one reservoir is arranged in the tank at least in the
installation configuration at least partly outside the projected area of the

cover closure.

RIDOUT & MAYBEE LLP
Toronto, Canada

Patent Agents
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