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BATTERY SUPPORT ARRANGEMENT

TECHNICAL FIELD

The present disclosure relates to a battery support arrangement, particularly but not
exclusively, for electric or hybrid electric vehicles. The present disclosure further relates to a
method of mounting a battery frame, particularly but not exclusively, to a vehicle frame of an
electric or hybrid electric vehicle. Another aspect of the invention relates to a vehicle
comprising the battery support arrangement.

BACKGROUND

With ever increasing fossil fuel prices and stricter regulations on vehicle emissions, there is
currently a trend in the automotive industry to replace combustion engines with electric
motors (electric vehicles) or at least a combination of an electric motor and a combustion
engine (hybrid electric vehicles), thereby substantially reducing or eliminating vehicle
emissions. Electric and hybrid electric vehicles use large amounts of electricity as a main
source of power for propulsion, which has resulted in a need for batteries with high energy
density, long operating lifetimes and applicability to a wide range of environmental
conditions. The batteries commonly comprise battery cells mounted within a battery support
frame or battery pack, which is configured to be mounted to the vehicle frame. The battery
support frame is electrically connected to the vehicle, allowing the vehicle's motor to draw
electric energy from the battery. In some situations, such as during regenerative braking, the
vehicle can feed electric energy back into the battery.

Currently, most batteries are configured to be recharged via an external charge port for
connecting an external energy source, such as the mains of a house, to the battery cells.
Hybrid electric vehicles charge the battery cells via an on-board combustion engine. An
alternative way to achieve energy replenishment is to exchange the entire battery pack for a
fully charged one, which can reduce downtime of electric vehicles significantly. Exchanging
the entire battery support frame is also useful for servicing purposes, so as to allow the

vehicle to continue driving.

In view of the above, it is common practice to attach the battery support frame to the vehicle
frame in such a way that it can be replaced for servicing or exchange with another support
frame comprising fully charged battery cells. One solution is to attach the battery support
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frame to the underneath of the vehicle frame, that is, to the vehicle floor. Problems with
attaching the battery support frame to the underneath of the vehicle frame include limited
space availability, issues with the sealing integrity of the battery support frame, noise
vibration and harness issues within the vehicle frame structure, as well as small tolerances
for alignment of corresponding mounting structures of the vehicle frame and the battery
support frame.

In view of the above, it is an object of the present invention to provide a battery support
arrangement, which is removable from the vehicle frame and addresses at least some of the
issues described hereinbefore.

SUMMARY OF THE INVENTION

Aspects and embodiments of the invention provide a battery support arrangement, a vehicle
comprising the battery support arrangement and a method of mounting a battery frame to a
vehicle frame as claimed in the appended claims.

A battery support arrangement for electric or hybrid electric vehicles, the support
arrangement comprising: a battery support frame comprising a base structure, and a top
cover, the top cover being opposed to the base structure, wherein the base structure and the
top cover define a cavity adapted to receive at least one battery cell; and at least one
mounting bracket arranged on an outside surface of the top cover, the one or more mounting
brackets being arranged to enable connection of the battery support frame to a vehicle

frame, when in use.

The top cover may be substantially parallel to the base structure.

The battery support frame may comprise at least one side wall extending between the base
structure and the top cover.

The one or more mounting brackets may be adapted to enable removeable connection of
the battery support frame to a vehicle frame, when in use.

The cavity may be arranged to receive a plurality of battery cells.
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The outside surface of the base structure may be adapted to be oriented towards a driving

surface, when in use.

The support arrangement may comprise a plurality of mounting brackets.

According to an embodiment of the invention, there is disclosed a battery support
arrangement for electric or hybrid electric vehicles. The battery support arrangement
comprises a battery support frame comprising a base structure and a top cover, the top
cover being arranged substantially parallel to the base structure. The battery support frame
further comprises at least one side wall extending between the base structure and the top
cover, wherein the base structure, the top cover and the at least one side wall form a cavity
adapted to receive a plurality of battery cells. The outside surface of the base structure is
adapted to be oriented towards a driving surface, when in use. The battery support
arrangement comprises a plurality of mounting brackets arranged on an outside surface of
the top cover, the mounting brackets being adapted to removably connect the battery

support frame to a vehicle frame, when in use.

By virtue of the mounting bracket arranged on the outside surface of the top cover, the
battery support arrangement can be removably connected to the underneath of the vehicle
frame by inserting fastening members, such as bolts or screws, through the vehicle frame
floor downwards into the plurality of mounting brackets. Consequently, the fastening
members do not directly extend into the top cover of the battery support frame, thereby
providing a means for attaching the battery frame without comprising its sealing integrity.
The top cover of the battery support frame can be directly connected to the underneath of
the vehicle frame via the mounting brackets, and thus smaller fastening members can be
utilised. The use of smaller fastening members enables structural members within the

battery frame to be reduced in size as will be described in more detail below.

Furthermore, securing the battery support frame to the underneath of the vehicle frame in
this manner provides the additional advantage of increasing the stiffness of the vehicle frame
floor. This helps to ensure that components, such as the mounts for vehicle seats, do not
move or warp when the vehicle is in use, thereby helping to maintain the secure position of
the vehicle seats.

Securing the battery support frame to the vehicle frame using mounting brackets on the
outside surface of the top cover additionally provides the advantage that in order to remove
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the battery support frame from the vehicle requires access to the internal vehicle cabin. This
helps to improve the security of the vehicle as the battery support frame may only be
removed from the vehicle when someone has gained access to the vehicle cabin.

In a further embodiment of the present invention, each mounting bracket comprises a top
surface and an opposite bottom surface, the bottom surface facing towards the outside
surface of the top cover of the battery support frame, wherein each mounting bracket is
adapted to receive a fastening member extending through the mounting bracket via its top
surface. As mentioned previously, the mounting brackets are therefore adapted to receive
fastening members, which are inserted through the vehicle frame floor downwards into the
top surface of the mounting bracket. Accordingly, in order to attach the battery support
arrangement to the vehicle frame, it is sufficient to align the top surfaces of the mounting
brackets with respective fastening bores of the vehicle frame.

In an embodiment of the invention, at least a portion of the bottom surface is distanced from
the outside surface of the top cover such that a space for receiving a fastening member is
provided between the bottom surface and the outside surface of the top cover. According to
this embodiment, the fastening member used for connecting the battery support
arrangement to the vehicle frame does not need to penetrate the top cover of the battery
support frame. Rather, the fastening member is received in a dedicated space arranged
between the bottom surface of the mounting brackets and the top cover of the battery
support frame. This is particularly advantageous if the battery support frame has to be
exchanged on a frequent basis, as this will likely result in wear of the mounting brackets
rather than the top cover of the battery support frame, which is substantially unaffected by
attaching and detaching the battery support arrangement to/from the vehicle frame via the
mounting brackets. It should be noted that the mounting brackets may be removably
attached to the top cover of the battery support frame, making the mounting brackets
individually replaceable wear parts. Accordingly, in this embodiment it is only necessary to
replace the mounting brackets rather than larger parts of the battery frame, such as the

entire top cover, when servicing of the vehicle frame connectors is required.

In another embodiment of the present invention, a fastening nut is arranged within the space
between the outside surface of the top cover and the bottom surface of the mounting
bracket. The fastening nut may thus be another wear part that can be replaced individually,
that is, without the need to replace the entire mounting bracket.
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In yet another embodiment, the fastening nut is a floating nut, also known as floating anchor
nuts or floating cage nuts. As such floating nuts comprise a fastening nut and a cage, the
fastening nut being received within the cage such that the nut is slightly loose. That is, the
nut is movable relative to the cage in any predetermined direction to accommodate
misalignments of a corresponding fastening pin. It will be appreciated that constructing the
fastening nut as a floating nut will ease alignment and allow for larger tolerances in
construction of the battery support arrangement, as the floating nut will compensate for
misalignments between the vehicle frame and the battery support arrangement. Of course, it
is equally feasible to utilise fixed nuts, such as a nut permanently attached to the bottom
surface of the mounting bracket by welding.

In another embodiment, each mounting bracket comprises a pair of side members extending
below the bottom surface and adapted to form a nut cage for receiving the fastening nut. In
this aspect, the fastening nut is a permanent part of the mounting bracket and can be
replaced together with the mounting bracket without the need for reattaching fastening nut
individually. The cage of the mounting bracket preferably serves as an anti-rotational lock for
the fastening nut but may allow for a degree of translational movement if the latter is
constructed as a floating nut.

According to yet another embodiment, the battery support frame comprises a plurality of
reinforcement members extending inside the cavity, and wherein each mounting bracket is
removably connected to one of the reinforcement members through the top cover. The
reinforcement members within the battery support frame increase the structural integrity and
may be utilised as ducts for cooling fluids to remove excessive heat from the battery cells.
According to this embodiment, the reinforcement members are further used as a structural
support for the attachment of the mounting brackets. Attaching the mounting brackets to the
reinforcement members ensures that the load of the battery support frame can be
transferred to the mounting bracket without damaging the top cover of the battery support
frame. A further advantage is that the mounting brackets can simultaneously be used as a
means for attaching the battery support frame to the vehicle frame and as means to close,
that is, attach the top cover to the remaining parts of the battery support frame.

The mounting brackets do not need to be directly connected to their respective
reinforcement member; rather, other parts (such as spacers) may be located between the
reinforcement members and the mounting brackets. Accordingly, in another embodiment,

each mounting bracket is connected to one of the reinforcement members via a spacer
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element, each spacer element being arranged between an inside surface of the top cover
and a top surface of the reinforcement element. In other words, the spacer elements are
advantageously arranged on top of the reinforcement members, that is between the
reinforcement members of the battery support frame and an inside surface of the top cover.
Accordingly, the spacer elements create a cavity between the top cover and the support
elements, which can be used for electric wires or cooling ducts, etc. extending within the

battery support frame.

According to yet another embodiment, each spacer element has a substantially U-shaped
cross-section. As will be described in more detail below, the U-shaped spacer element may
be used to increase a free space between the bottom surface of the mounting brackets and
the outside surface of the top cover.

According to an embodiment of the U-shaped spacer elements, each spacer element may
comprise a base section connected to one of the reinforcement members and side wall
portions extending substantially perpendicular to the base section between the
reinforcement member and the inside surface of the top cover. The base section of each
spacer element may be used to receive fastening members that removably attach the spacer
element to the top surface of its respective reinforcement element. The side wall portions are
arranged to be in contact with the inside surface of the top cover and thus can be used to
receive fastening members that extend through the top cover into the side wall portions of
the spacer element to removably attach the mounting brackets to the battery support frame.

According to another embodiment, sections of the top cover extending between the side wall
portions of the spacer elements comprise a recess extending towards the base section of
the spacer element. As described previously, the particular shape of the spacer element can
be used to move parts of the top cover away from the bottom surface of the mounting
brackets to increase the space for receiving the fastening member of the mounting bracket.

According to another embodiment of the invention, the battery support arrangement
comprises first and second mounting brackets attached to a first reinforcement member, and
third and fourth mounting brackets attached to a second reinforcement member, the first
reinforcement member being longitudinally spaced from the second reinforcement member.
According to this aspect, the battery support arrangement comprises at least four mounting
brackets to provide anti-rotational attachment of the battery support frame to the vehicle
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frame. The at least four mounting brackets may be arranged in the corners of a square-
shaped part of the top cover.

In another embodiment, the first reinforcement member is arranged in a rear half of the
battery support arrangement, wherein the second reinforcement member is arranged in a
forward half of the battery support arrangement. Consequently, the first and second
mounting brackets are arranged in the rear half of the battery support arrangement, while the
third and fourth mounting brackets are arranged in the forward half of the battery support
arrangement. This results in a particularly stable attachment of the top cover to the
remaining parts of the battery support frame, which is particularly useful to prevent the top
cover from bulging due to gas pressures created by the battery cells within the support

frame.

An aspect of the invention further relates to an electric or hybrid electric vehicle. In one
embodiment, the vehicle comprises a vehicle frame and a battery support arrangement as
described hereinbefore. The battery support arrangement is removably attached to the
vehicle frame by the plurality of mounting brackets.

In another embodiment, the battery support arrangement is attached below the vehicle frame
via fastening members extending through the vehicle frame and into the mounting brackets.
In one example, the fastening members may therefore be removable from the inside of the
vehicle, particularly through cut-outs in the carpet (or other respective floor covers of the
vehicle floor).

According to another embodiment, each of the fastening members extends through a section
of a centre tunnel of the vehicle frame. Accordingly, the fastening members can
simultaneously be used to attach the battery support frame and the centre tunnel to the
vehicle frame, thereby reducing the amount of fastening members required.

In another aspect of the present invention, a method of mounting a battery frame to a vehicle
frame is provided, particularly but not exclusively for an electric or hybrid electric vehicle.
The method comprises positioning the battery frame relative to the vehicle frame and
attaching the battery frame to the vehicle frame by introducing fastening members through
the vehicle frame into a mounting bracket arranged on a top cover of the battery frame.
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An electrical storage device support arrangement for electric or hybrid electric vehicles, the
support arrangement comprising: a battery support frame comprising a base structure, and a
top cover, the top cover being opposed to the base structure, wherein the base structure and
the top cover define a cavity adapted to receive at least one electric storage device; and at
least one mounting bracket arranged on an outside surface of the top cover, the one or more
mounting bracket being arranged to enable connection of the support frame to a vehicle
frame, when in use.

Within the scope of this application it is expressly intended that the various aspects,
embodiment, examples and alternatives set out in the preceding paragraphs, in the claims
and/or in the following description and drawings, and in particular the individual features
thereof, may be taken independently or in any combination. That is, all embodiments and/or
features of any embodiment can be combined in any way and/or combination, unless such
features are incompatible. The applicant reserves the right to change any originally filed
claim or file any new claim accordingly, including the right to amend any originally filed claim
to depend from and/or incorporate any feature of any other claim although not originally

claimed in that manner.

BRIEF DESCRIPTION OF THE DRAWINGS

One or more embodiments of the invention will now be described, by way of example only,
with reference to the accompanying drawings, in which:

Figures 1a & 1b show a schematic side view of a vehicle with a battery support

arrangement.

Figure 2 shows a perspective cross-section along a lateral direction of the floor section of a
vehicle frame and an embodiment of the battery support arrangement;

Figure 3 shows a cross-section of the battery support arrangement shown in Fig. 2;

Figure 4 shows an enlarged view of parts of the battery support arrangement shown in
Figure 3;

Figure 5 is a perspective cross-section of the bottom part of the vehicle frame and the
battery support arrangement shown in Figure 2, along a longitudinal direction; and
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Figure 6 shows a two-dimensional cross-section of the embodiment shown in Figure 2, along
a longitudinal direction.

DETAILED DESCRIPTION

Figures 1a and 1b show a schematic side view of a vehicle 100 (tyres omitted in Fig. 1a for
clarity purposes) with an electrical storage device support arrangement which is a battery
support arrangement 10. The battery support arrangement 10 in Figure 1b is removably
attached to a floor section of the vehicle frame, from below. The battery support
arrangement comprises a plurality of mounting brackets 20 arranged on a lid or top cover of
a battery support frame 18, for connecting the battery support arrangement 10 to the vehicle
frame, as will be described in more detail below.

Figure 2 shows an embodiment of the invention in which the battery support arrangement 10
is removably connected to the floor section 1 of a vehicle frame. The floor section 1 of the
vehicle frame may comprise a vehicle floor 3 and a plurality of cross members 5 extending in
a lateral direction of the vehicle floor 3 for mounting of vehicle seats (not shown). A centre
tunnel 7 may extend along a longitudinal direction of the vehicle floor 3 and is preferably
attached to a top surface of the latter via a plurality of fastening members 8.

The battery support arrangement 10 is attached to a bottom surface of the vehicle floor 3 via
mounting brackets, which will be described in more detail below with reference to Figures 3
to 6.

Figure 3 shows a perspective cross-section of the battery support arrangement 10 according
to the embodiment of Figure 2, disconnected from the vehicle floor 3. The battery support
arrangement 10 comprises a battery support frame having a base structure 11 and a top
cover 12 distanced from the base structure 11. The top cover 12 is arranged substantially
parallel to the base structure 11. A side wall 14 extends between the base structure 11 and
the top cover 12. In particular, the side wall 14 extends along the outer perimeter of the
battery support frame. A cavity 15 is formed inside the battery support frame. The cavity 15
is formed between the base structure 11, the top cover 12 and the side wall 14 of the
support frame. An outside surface 111 of the base structure 11 is adapted to be oriented
towards a driving surface 101 (such as a road surface not shown on figure 3), when the
battery support arrangement 10 is attached to the vehicle frame.
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As will be described in more detail below with reference to Figures 5 and 6, the battery
support frame is adapted to support a plurality of electrical storage devices or battery cells
within a vehicle. Accordingly, the base structure 11 of the battery support frame is configured
to support the weight of the required battery cells. The battery cells are received within the
cavity 15 and may be arranged within a plurality of compartments separated by one or more
reinforcement structures 17. Each of the base structure 11, the top cover 12, and/or the side
wall 14 may comprise one or more cooling channels for conducting a cooling fluid around the
battery cells in order to prevent excessive heat generation within the battery support

arrangement.

The cover 12 of the battery support frame has an inside surface 122 facing the cavity 15 of
the support frame and an outside surface 121 facing away from the cavity 15. A plurality of
mounting brackets are arranged on the outside surface 121 of the top cover 12. In the
embodiment shown in Figure 3, the battery support arrangement 10 comprises four
mounting brackets 20a, 20b, 20c and 20d adapted to removably connect the battery support

frame to a vehicle frame, when in use.

Figure 4 shows an enlarged view of mounting bracket 20d, which is removably attached to
the outside surface 121 of top cover 12. It will be understood that the remaining mounting
brackets 20a, 20b and 20c are substantially identical to the mounting bracket 20d shown in
and described with reference to Figure 4. The mounting bracket 20d is shown in a lateral
cross-section in Figure 4 and comprises a first flange portion 21 and a second flange portion
22. A bridging portion 23 extends between the first and second flange portions 21 and 22.
The mounting bracket 20d comprises a top surface 25 and an opposite bottom surface 27.
The bottom surface 27 faces towards the outside surface 121 of the top cover 12.

As can be derived from the embodiment in Figure 4, the bottom surface 27 of the flange
portions 21 and 22 are in contact with the outside surface 121 of the top cover 12 in the
assembled state of the mounting bracket 20d. In contrast to this, the bottom surface 27 of
the bridging portion 23 is distanced from the outside surface 121 of the top cover 12. To this
end, the mounting bracket 20d comprises first and second connector portions 28 and 29.
The first and second connector portions 28 and 29 extend away from the outside surface
121 of top cover 12 and connect the bridging portion 23 to the first and second flange
portions 21 and 22 respectively. In detail, the first connector portion 28 connects the bridging
portion 23 to the first flange portion 21 such that the bridging portion 23 is distanced from the
outside surface 121 of the top cover and from the first flange portion 21. The second
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connector portion 29, in turn, connects the bridging portion 23 to the second flange portion
22 such that the bridging portion 23 is also distanced from the second flange portion 22 in a
direction away from the outside surface 121 of the top cover 12. The first and second
connector portions extend substantially perpendicular to the bridging portion 23 and to their
respective flange portion 21, 22.

The bottom surface 27 of the mounting bracket 20d is distanced from the outside surface
121 of the top cover 12 at least along the bridging portion 23. As a consequence, a space 30
is formed between the bottom surface 27 of the bridging portion 23 and the outside surface
121 of top cover 12. As is further derivable from Figure 4, the space 30 is adapted to receive
a fastening member 40 for attaching the mounting bracket 20d, and therefore the battery
support arrangement to the vehicle floor 3. To this end, the embodiment shown in Figure 4
further comprises a fastening nut 42 arranged within space 30. The fastening nut 42 secures
fastening member 40, such as depicted fastening bolt, to securely attach the battery support
arrangement 10 to the vehicle frame.

In the embodiment shown in Figure 4, the fastening member 40 extends downwards through
a flange portion of the centre tunnel 7, a sealing member 9 and the vehicle floor 3, and
eventually into nut 42 via an opening 24 of the mounting bracket 20d. According to this
embodiment, the fastening member 40 acts as one of the fastening members 8 shown in
Figure 2, which is used to attach the centre tunnel 7 to the vehicle floor 3 and, at the same
time, connects the battery support arrangement 10 to the floor 3 of the vehicle frame.

It will be appreciated from the illustration of Figure 4 that the mounting brackets 20a, 20b,
20c and 20d are removably arranged on the outside surface 121 of the top cover 12.
According to this embodiment, each mounting bracket 20a, 20b, 20c and 20d is connected
to one of the reinforcement members 17 extending within the cavity 15 of the vehicle support
frame. To this end, the mounting bracket 20d shown in Figure 4 is removably attached to the
reinforcement member 17 via a spacer element 50, which is arranged between the inside
surface 122 of the top cover 12 and a top surface 171 of the reinforcement member 17. The
mounting bracket 20d comprises mounting holes on each of the first and second flange
portions 21, 22, configured to receive fastening members 51 and 52 that extend through the
top cover 12 of the battery support frame into side walls 54 of the spacer element 50. In
other words, the mounting bracket 20d is removably connected to the spacer element 50,
which, in turn, is removably connected to the reinforcement member 17 via another pair of

fastening members 56 extending through a base portion 55 of the spacer element 50. The
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mounting bracket 20d is connected to the reinforcement member 17 via spacer element 50
in such a way that the weight of the battery frame is supported by the reinforcement member
17. As such, it will be understood that the weight of the battery support arrangement 10 is
not carried by the top cover 12 but the reinforcement member 17 together with the spacer
element 50 and mounting bracket 20d.

The spacer element 50 in the embodiment of Figure 4 further has a U-shaped cross-section.
The U-shaped spacer element comprises a base portion 55 which is connected to the top
surface 171 of the reinforcement member 17 and side wall portions 54 extending
substantially perpendicular to the base portion 55, that is, away from the top surface 171 of
the reinforcement member 17. As a consequence of the U-shaped cross-section of the
spacer element 50, a cavity 60 is formed between the side walls 54, the base portion 55 of
the spacer element 50, and the inside surface 122 of the top cover 12. The cavity 60,
therefore, provides a free space between the side walls 54 of the spacer element 50 into
which a recessed portion of the top cover 12 extends to increase cavity 30 for receiving the
fastening member 40.

Figures 5 and 6 show a longitudinal cross-section through the battery support arrangement
and vehicle frame of Figure 2. As mentioned previously, the battery support frame may
comprise several compartments 61, 62, 63 for holding a plurality of battery cells. The
compartments 61, 62, and 63 are separated by reinforcement members 17, which extend in
a substantially lateral direction of the battery support frame. As shown, the lateral
reinforcement members 17 are directly connected to the base structure 11 of the battery
support frame and connect with an inside surface of the top cover 12 via previously
mentioned spacer element 50.

In the embodiment of Figures 5 and 6, the fastening nut 42 is constructed as a floating nut.
As illustrated, the mounting bracket 20c comprises a pair of side members 26a and 26b
extending below the bottom surface 23 of the mounting bracket and adapted to form a nut
cage for receiving the fastening nut 42. The side members 26a and 26b are constructed to
extend around and below a flange portion of the fastening nut 42 to hold the latter in a
longitudinal and a vertical direction of the battery support frame. The nut cage of the
mounting bracket 20c is designed to hold the fastening nut 42 with some clearance for the
fastening nut 42 to move slightly in a longitudinal and/or vertical direction.

12
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In the illustrated embodiment, the movement of the fastening nut 42 in a lateral direction of
the battery support frame is restricted by the connector portions 28 and 29 shown in Figure
4, for example. Accordingly, the fastening nut 42 can move to some extend within a cage
formed by the side members 26a, 26b and the connector portions 28, 29, in order to
compensate for misalignment between fastening members 40 and the mounting brackets
20a to 20d.

In an alternative embodiment, the mounting brackets may comprise four side members
extending below the bottom surface of the mounting brackets to form a substantially cuboid-
shaped cage. The four side members may then retain the fastening nut in a longitudinal, a
lateral and a vertical direction. In other words, the four side members of the mounting
brackets may form a floating nut cage without utilising the connector portions as lateral
stops. In a further alternative, the fastening nut could also be of fixed position to the bottom
surface of the respective mounting bracket by welding the fastening nut thereto.

13
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CLAIMS

A battery support arrangement for electric or hybrid electric vehicles, the support
arrangement comprising:

a battery support frame comprising a base structure, and a top cover, the top cover
being opposed to the base structure, wherein the base structure and the top cover
define a cavity arranged to receive at least one battery cell; and

at least one mounting bracket arranged on an outside surface of the top cover, the
one or more mounting bracket being adapted to enable connection of the battery

support frame to a vehicle frame, when in use.

The battery support arrangement of claim 1, wherein the or each mounting bracket
comprises a top surface and an opposite bottom surface, the bottom surface facing
towards the outside surface of the top cover of the battery support frame, and wherein
the or each mounting bracket is adapted to receive a fastening member extending
through the mounting bracket via its top surface.

The battery support arrangement of claim 2, wherein at least a portion of the bottom
surface is distanced from the outside surface of the top cover such that a space for
receiving a fastening member is provided between the bottom surface and the outside
surface of the top cover.

The battery support arrangement of claim 3, wherein a fastening nut is arranged within
the space between the outside surface of the top cover and the bottom surface of the
mounting bracket.

The battery support arrangement of claim 4, wherein the fastening nut is a floating nut.

The battery support arrangement of claim 4 or 5, wherein the or each mounting bracket
comprises a pair of side members extending below the bottom surface and adapted to
form a nut cage for receiving the fastening nut.

The battery support arrangement of any of claims 1 to 6, wherein the battery support
frame comprises a one or more reinforcement members extending inside the cavity,
and wherein the or each mounting bracket is removably connected to a reinforcement

member through the top cover.
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The battery support arrangement of claim 7, wherein the or each mounting bracket is
connected to a reinforcement member via a spacer element, each spacer element
being arranged between an inside surface of the top cover and a top surface of the

reinforcement element.

The battery support arrangement of claim 8, wherein each spacer element has a
substantially U-shaped cross-section.

The battery support arrangement of claim 9, wherein the or each spacer element
comprises a base section connected to a reinforcement member, and side wall
portions extending substantially perpendicular to the base section between the

reinforcement member and the inside surface of the top cover.

The battery support arrangement of claim 10, wherein the or each mounting bracket is
removably connected to the side wall portions of its spacer element by means of
fastening members extending through the top cover.

The battery support arrangement of claim 10 or 11, wherein one or more section of the
top cover extending between the side wall portions of the spacer elements comprise a
recess extending towards the base section of a spacer element.

The battery support arrangement of any of claims 7 to 12, wherein the battery support
arrangement comprises first and second mounting brackets attached to a first
reinforcement member, and third and fourth mounting brackets attached to a second
reinforcement member, the first reinforcement member being longitudinally spaced

from the second reinforcement member.

The battery support arrangement of claim 13, wherein the first reinforcement member
is arranged in a rear half of the battery support arrangement, and wherein the second
reinforcement member is arranged in a forward half of the battery support

arrangement.

The combination of the battery support arrangement of any preceding claim and at
least one battery cell within the cavity.

15



10

15

20

25

16.

17.

18.

19.

20.

21.

WO 2018/087131 PCT/EP2017/078576

An electric or hybrid electric vehicle, comprising a vehicle frame and a battery support
arrangement according to any of claims 1 to 14, the battery support arrangement being
removably attached to the vehicle frame by the or each mounting bracket.

An electric or hybrid electric vehicle, comprising the combination of the battery support
arrangement of claim 15, the battery support arrangement being removably attached to
the vehicle frame by the or each mounting brackets.

The electric or hybrid electric vehicle of claim 16 or claim 17, wherein the battery
support arrangement is attached below the vehicle frame via one or more fastening
member extending through the vehicle frame and into the or each mounting brackets.

The electric or hybrid electric vehicle of claim 18, wherein the or each fastening
members extends through a floor panel of the vehicle frame.

The electric or hybrid electric vehicle of claim 18, wherein each of the or each fastening
members extends through a section of a centre tunnel of the vehicle frame.

A method of mounting a battery frame to a vehicle frame of an electric or hybrid electric
vehicle, the method comprising:

positioning the battery frame relative to the vehicle frame; and

attaching the battery frame to the vehicle frame by introducing fastening members
through the vehicle frame into a mounting bracket arranged on a top cover of the
battery frame.
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