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(57) A vehicle assembly, comprising a vehicle grille 1 and one or more body structure components, such as fenders or a
bonnet 2. The vehicle grille 1 is displaceable relative to the body structure components when the vehicle is in
collision with a pedestrian 4,5, wherein in a first position of the grille 1, the grille provides support to at least a part
of the one or more body structure components and wherein in a second position, said support is reduced.
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VEHICLE ASSEMBLY

The present invention relates to a vehicle assembly, such as for a motor car, and also a vehicle

grille and vehicle bonnet.

Production motor vehicles are required to pass various safety tests to ensure that they are
sufficiently safe for use on public roads. In particular, it is desirable that the risk of injury to
pedestrians is minimised in the event of a collision between a pedestrian and a motor vehicle,

in particular a collision between a pedestrian and the front or leading end of a motor vehicle.

Frequently, motor vehicles are provided with a grille located at a front end of the vehicle. The
grille is often located between the bumper and bonnet or hood of the vehicle. The vehicle
grille can serve fo provide an opening or aperture through which air may flow into the engine
compartment of the vehicle in order to facilitate the provision of air to the air inlet of the
engine or cooling air to the vehicle radiator. The grille may also serve to provide structural
rigidity to the front end of the vehicle by being fixedly connected, for example with rivets or
other fixing means, to the bumper and/or bonnet or hood of a vehicle. In view of the
prominent position of the grille, often at the front end of a vehicle, the grille is also designed
in view of aesthetic considerations. Therefore, the grille needs to look good. Often, the grille
is highly distinctive and its style, shape and/or quality may become closely associated with the
brand of motor vehicle, such as the Aston Martin (registered trade mark) grille whose shape is
highly distinctive and whose typical quality metal construction exemplifies the very high
quality and craftsmanship associated with the motor vehicle generally. Some motor cars have
a grille of plastics which is difficult to make look particularly high quality. Some motor cars
include compliant mouldings near the motor car front. This does not allow a single bonnet
part, e.g. of metal, to extend fully to the front of the vehicle and requires the additional panel

components.

The present invention aims to alleviate, at least to a certain extent, the problems and/or

address at least to a certain extent the difficulties associated with the prior art.

According to an aspect of the present invention, there is provided a vehicle assembly,

comprising a vehicle grille and one or more body structure components such as fenders, the
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vehicle grille being displaceable relative to the body structure components, wherein in a first
position of the grille, the grille provides support to at least a part of the one or more body
structure components and wherein in a second position, said support is reduced.
Advantageously, therefore, the grille may be displaceable during a pedestrian impact so as to
reduce its support for the body structure components and minimise pedestrian injury by

allowing increased movement of body structure components during impact.

Preferably, the grille is provided at the front end of the vehicle. When the grille is displaced,
the amount of support provided to the body structure components, such as fenders, is thereby
reduced. In the second position, the support provided by the grille may be fully removed, such
that the structural stiffness of the vehicle assembly at the front of the vehicle is reduced.
Where the body structure components are fenders, the fenders méy therefore be released for

movement during impact of the vehicle assembly with a pedestrian.

Preferably, the second position of the grille is a position of the grille spaced away from the

front end of the vehicle in a longitudinal direction thereof.

Preferably, in the first position of the grille, a bumper structure provides support to the grille
and in the second position, said support is reduced. Preferably, the bumper structure is a
bumper armature. Preferably, the bumper armature has a radiused edge over which, in use, the
grille is displaced. In the first position of the grille, the grille may connect the bumper
structure to fenders of the vehicle assembly in a supporting manner. The grille, when moved
to the second position by an impact, may no longer supportingly connect the bumper structure
to the fenders such that movement of the fenders and bumper structure relative to one another

is more easily allowed than when the grille is in the first position.

When the grille is displaced, the amount of support provided to the bumpers is thereby
reduced. In the second position, the support provided by the grille may be fully removed, such
that the structural stiffness of the vehicle assembly at the front of the vehicle is further
reduced. Preferably, in the second position of the grille, the vehicle assemble is more

compliant, preferably at the front end of the vehicle.
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Preferably, in the first position of the grille, the grille is coupled to the one or more fenders.

This coupling may be made with a releasable coupling.

Preferably, in a first position of the grille, the grille is coupled to the bumper structure. This

coupling may be made with a releasable coupling.

Preferably, in the second position of the grille, the grille is decoupled from the one or more

fenders. In this way, the fenders are not restrained by the grille.

Preferably, in the second position of the grille, the grille is decoupled from the bumper

structure. In this way, the grille is not restrained by the bumper structure.

Preferably, the assembly further comprises a bonnet, wherein in the first position of the grille,
the grille provides support for the bonnet and wherein in the second position of the grille,
reduced support is provided by the grille for the bonnet. The grille may include bump stops
attached thereto to support the bonnet. Thus, in the first position, the grille may provide
supporting connection between all of the bonnet, bumper structure and fenders but once the
grille is moved to the second position the strength of this connection may be substantially
reduced so that these components may move more easily relatively to one another in a

compliant fashion so that pedestrian impact performance is appropriate.

Preferably, a clearance is provided to permit displacement of the grille in a direction away
from the front of the vehicle. A clearance of sufficient size may be provided to ensure that the

grille does not contact any other parts of the vehicle assembly when it is displaced.

Preferably, the vehicle grille includes one or more coupling means for releasably coupling the
grille to one or more vehicle body parts, the coupling means being configured, in use, to
decouple the grille from the one or more body parts when the coupling means is subjected to a
predetermined load. The load may be a load that is a result of a force being applied to the

front side of the grille.

Preferably, the coupling means are configured to permit recoupling of the grille following

decoupling of the grille. Thus, with a minor impact in which the grille has been pushed back
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to the second position thereof without significant deformation of other components which
were supportingly connected to the grille or to one another by the grille in its first position,
the grille may simply be pulled forward again so that the vehicle assembly adopts its original

configuration.

Preferably, the one or more body parts includes the one or more fenders and/or the bumper
structure. The coupling means may be provided at spaced intervals around the grille. The
predetermined load to decouple the grille may vary between coupling means or be
substantially equal. Preferably, two coupling means are provided on the, in use, upper surface
of the grille. Preferably, four spaced coupling means are provided on, or adjacent the, in use,

lower surface of the grille.

Preferably, the coupling means is configured, in use, to resist displacement of the grille in a
direction substantially transverse to a longitudinal axis of the vehicle. In this way,
displacement, other than in a direction substantially parallel to a longitudinal direction of the

vehicle, is reduced or avoided.

Preferably, the coupling means includes guide means to guide displacement of the grille. In

this way, the displacement of the grille is controlled.

Preferably, the coupling means includes biasing means to resist decoupling of the grille from

the one or more vehicle body parts.

Preferably, the biasing means is formed as a spring clip. Preferably, the spring clip is formed
from a wire, preferably with a circular cross-section. The wire preferably forms an open loop.
Preferably, the wire is in part semi-circular. Preferably, the wire is formed with a gap between
opposing sides of the loop. Preferably, the gap narrows in width away from the semi-circular
part. Preferably, the wire is formed of a resilient material such as metal. The spring clip may
serve to couple the grille to a body part. The body part may be provided with a spacing
element which is held or gripped by the spring clip in the first position of the grille. The
spacing element may be connected to the body part. When there is a load applied to the grille,
the spacing element may be released from the grip of the spring clip. Preferably, when a

predetermined load is applied between the grille and spacing element, the spacing element is

4
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configured to bias the biasing means as the grille is displaced relative to the body part.
Preferably, the biasing means is attached to or coupled to the body part. The spring clip may
generally be capital Omega-shaped or jellyfish-shaped.

Preferably, the predetermined load is greater than 350 Newtons. More preferably, the
predetermined load is greater than or equal to 385 Newtons. This load may be a load
sufficient to bias the spring clip. The spring clip may be arranged to over-centre as the
predetermined load is reached, such that the spring clip releases at the predetermined load and

no longer provides force biasing the grille towards the first position thereof.

Preferably, the grille comprises one or more deformable vanes. In this way, the grille can
absorb some impact before the coupling means decouples the grille from the respective body
part. Preferably, the grille vanes are substantially planar. Preferably, the grille vanes are
slotted into the grille at their rear. Preferably, the vanes are configured to permit localised
deformation upon loading. This advantageously provides compliance during pedestrian
impact, especially when the grille is formed at least partly of metal in which forward-facing
vane components thereof are high quality metal such as aluminium alloy. Preferably, the grille
is formed as a moulded substrate. Preferably, the grille vanes are slotted into recesses formed

in the moulded grille substrate. Preferably, the grille vanes are retained using threaded fixings.

Preferably, the grille includes one or more bonnet bump stops. In this way, when the grille is

displaced, the support for the bonnet is reduced or removed.

According to a further aspect of the present invention, there is provided a vehicle bonnet
including an area of localised weakness. Such a bonnet may be used in the vehicle assembly
of the first aspect. Advantageously, the area of localised weakness may allow relatively

compliant deformation of the vehicle bonnet during pedestrian impact.

Preferably, the area of localised weakness is an area along the front edge of the bonnet. This
may advantageously allow local deformation of a front portion of the bonnet. This may

advantageously allow local deformation of a front portion of the bonnet.
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Preferably, the area of weakness includes a plurality of apertures. The apertures may be cut

outs in a single skin of the bonnet structure.

Preferably, the apertures are formed as a plurality of spaced, preferably similarly sized slots.
The apertures may be formed in arow. In this case, the apertures may advantageously allow a

predictable folding of the bonnet in the region of the row during pedestrian impact.

According to a further aspect of the invention, there is provided a vehicle grille for a vehicle
assembly according to the first aspect. The vehicle grille may include any one or more
features of the grille as defined in the first aspect of the invention. The grille is preferably
formed at least partly of metal.

The present invention may be carried out in various ways and embodiments of the invention
will now be described by way of example with reference to the accompanying drawings in

which:

Figures 1A to 1F show cross sections though a longitudinal plane of the vehicle, at the front
end of a vehicle, during sequential stages of a simulation of a front impact of the vehicle with
a pedestrian lower leg model;

Figure 2 shows a side view of the impact of a front of a vehicle with a pedestrian lower leg
model; v

Figure 3A shows a rear perspective view of a grille according to an aspect of the present
invention; _

Figure 3B shows a front perspective view of the grille of Figure 3A;

Figure 4A shows an underside perspective view of a lower coupling means attached to the
grille of Figure 3A;

Figure 4B shows a top perspective view of a lower coupling means attached to the grille of
Figure 3A;

Figure S5A shows an upper coupling means of the grille of Figure 3A shown in a second
decoupled position with the grille;

Figure 5B shows the upper coupling means of Figure 5A shown in a first coupled position

with the grille;
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Figure 5C shows a cross section through the upper coupling means of Figure 5A in a first
coupled position with the grille;

Figure 6 shows an underside view of a vehicle bonnet or hood according to a further aspect of
the invention; and |

Figure 7 shows a section through a perspective view of the front of a vehicle comprising a
grille, a bonnet, bumper armature and wing or fender.

Figure 8A shows a cross section in a vertical plane through a grille vane and grille substrate.
Figure 8B shows a cross-section in a horizontal plane through the grille vane as shown in

Figure 8A.

Figure 1A shows the front end of a vehicle at the point of impact of a bumper skin 3 with a
pedestrian lower leg model. The pedestrian lower leg model or lower leg impactor 33
comprises a lower part 4 representing the tibia region of a leg and an upper part 5 representing
a femur region of a leg. The lower leg form impactor is designed to represent the lower leg

form of a pedestrian and is a standard model from EC Regulation 436-2009.

The lower part 4 of the lower leg form impactor 33 has a length of 494 mm and the upper part
5 has a length of 432 mm. The upper and lower parts 4, 5 of the lower leg form impactor 33
are connected via a joint 6, which represents a deformable knee. The lower part 4 and the
upper part 5 of the lower leg impactor 33 are formed as steel cylinders covered with a foam

flesh and a synthetic skin. The outer diameter of the upper and lower parts 4, 5 is 132 mm.

As shown in Figure 1A, the front of the vehicle includes a bumper structure, section or
armature 3, a grille 1 and a bonnet 2. The bonnet 2 slopes downwards towards and terminates
at the front end of the vehicle at an angle to a horizontal plane. Behind the front surface of the
bumper armature 3, resiliently compressible foam 7 is provided. The grille 1 is orientated
substantially vertically. Latch strikers, which serve to lock the bonnet, are located rearwards
behind the grille 1 to avoid impact with the grille as it is displaced along the longitudinal axis
of the vehicle away from the front of the vehicle. In the embodiment shown, the primary latch
striker 42 is shown connecting the bonnet 2 to the bumper armature 3. Two secondary latch

strikers (not shown) connect between the bonnet and the air on structure.
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As shown in Figure 1B, as the bumper impacts with the lower leg form impactor 33, the
bumper armature 3 is deformed and the front edge of the bumper armature, i.e. the edge in
contact with the lower part 4 of the leg form impactor 33, rearwardly displaces longitudinally

of the vehicle.

As shown in Figure 1C, as the vehicle impacts further with the lower leg form impactor 33,
the upper part 5 of the impactor 33 comes into contact with the grille 1. The leading edge 2A
of the bonnet 2 deforms or bends as the load increases from its impact with the lower leg form
impactor 33. As described later, the bonnet includes an area of weakness along its leading
edge which allows this bending or rolling action of a front end portion of the bonnet. During
the stages of impact, a bump stop 9, which normally provides support to the bonnet 2,

becomes increasingly clear or spaced from the bonnet or hood 2.

As shown in Figure 1D, as the lower leg form impactor 33 impacts with the front end of the
vehicle, there is increasing deformation of the leading edge 2A of the bonnet 2. In addition,
the grille 1 is displaced rearwards in the vehicle in a direction substantially parallel with the
longitudinal axis of the vehicle. A clearance is providéd in the engine compartment to
facilitate displacement of the grille. As described later, the grille includes coupling means
which decouple from the bumper and fenders when the coupling means are subjected to a

predetermined load.

As shown in Figure 1E, as the grille 1 is displaced, the grille no longer provides support to the
bonnet 2 and the leading edge 2a of the bonnet increasingly deforms as force is exerted by the
lower leg form impactor 33. Therefore, even though the leading edge 2a of the bonnet, which
may be metal, is located right at the front of the vehicle, there is compliance enabling the
good pedestrian impact performance. A separate compliant moulding in front of the leading
edge 2a is not required. Furthermore, as the grille 1 has been displaced from the front end of
the vehicle, continued contact between the lower leg form impactor 33 and the grille 1 is

reduced or avoided.

As can be seen in Figures 1A to 1F, the lower part 4 and upper part 5 of the lower leg
impactor 33 tend to orientate at an increasing angle to the vertical. As shown in Figure 1F, as

the lower leg impactor 33 gradually falls over the top of the bonnet, there is reduced contact
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with the bumper 3. The bumper structure has a degree of resilience and when it is no longer
subjected to loading, returns to its former shape. The knee joint 6 hinges through elastic

deformation.

Figure 2 shows a side view of the front end of the vehicle in contact with the lower leg

impactor 33.

Figure 3A shows a perspective rear view of the grille 1. The grille 1 is formed with a
generally oval peripheral wall moulding or body 34. The grille 1 comprises a plurality of
vertical or generally vertical supporting ribs 11ato 11f. The wall moulding or body 34 and
the ribs 11a to 11f may be formed together as a single moulded grille substrate. The grille 1 is
also provided with a plurality of parallel grille vanes 12a to 12d which are located spaced
from one another between the top upper surface of the grille 1 and the lower bottom surface of

the grille 1.

The grille vanes 12a to 12f are metal and connected to the vertical supporting ribs 11a to 11f
which may be of metal or plastics. The grille vanes 12a to 12f are slotted into the supporting
ribs 11a to 11f. Through this arrangement, the grilles vanes 12a to 12f are configured to
deform locally on impact to provide good compliance during pedestrian impact and reduce
localised inertia effect. Thus, even though the vanes 12A to 12F may be of metal alloy
providing an appearance of high solidity and quality, they may in fact be relatively compliant.
The grille vanes 12a to 12f and the supporting ribs 11a to 11f extend in substantially or
generally orthogonal directions to one another to produce a lattice-like structure. The grille
vanes 12a to 12f and the supporting ribs 11a to 11f provide through holes or apertures
therebetween. The supporting ribs 11a to 11f may comprise rear moulded portions moulded
with the body 34 and front vane portions of metal which are pushed/fastened onto the rear
moulded portions and are locally compliantly deformable relative to the body during

pedestrian impact.

Figure 8A is a cross-section in a vertical plane, showing a grille vane 12a slotted in a recess
formed in a moulded extension 44 in the vertical supporting rib 11a of the moulded grille
substrate The extension 44 extends rearward the grille substrate in a generally horizontal

plane and is formed with a recess to receive the grille vane 12a in substantially horizontal
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orientation. A threaded bore 45 1s provided in the rear side of the grille vane 12a. A threaded
fixing 46, such as a bolt or screw, is screwed from the rear side of the recess of the grille
moulding into the rear side of the grille vane 12a to maintain the grille vane 12a in position.
Figure 8B is a cross-section in a horizontal plane, showing the threaded fixing 46 engaged

with the grille vane 12a.

On the top upper side of the grille 1, a bonnet bump stop 9a, 9b is provided proximate either
lateral side. When assembled in a vehicle, the bonnet bump stops 9a, 9b provide a support for

a vehicle bonnet when the bonnet is in a closed position.

The top upper surface of the grille 1 is also provided with a pair of coupling means 8a, 8b.
The coupling means 8a, 8b are provided spaced from one another at opposing sides of the top

upper surface of the grille 1.

At the lower bottom surface of the grille 1, a plurality of fixing apertures 10a to 10d are
provided. These fixing apertures 10a to 10d are formed as loop shaped forms which extend in
a plane substantially paralle] to the lower bottom surface of the grille 1. In the embodiment,

the fixing apertures are formed integrally with the grille periphery moulding 34.

Figure 3B shows a perspective view of the front of the grille 1. In this view, the coupling
means, 8a, 8b can be seen located on the top upper surface of the grille 1. The grille vanes
12a to 12d, which in the embodiment shown are formed as strips of aluminium alloy, extend

from each side of the grille 1 and are orientated in substantially horizontal planes.

Figure 4A shows the lower or second coupling means 35 located towards the lower bottom
edge or surface of the grille 1. In use, the second coupling means 35 are used to connect or

couple the grille 1 to a bumper member, e.g. a bumper armature (not shown).

As shown in Figure 4A, the fixing aperture 10 of the grille 1, includes a detent or locating
point in the form of an extension or protrusion 27 which extends below the plane of the fixing
aperture 10. The protrusion 27 is formed with an outer radial wall 36 and an inner radial wall

37, which share a common axis of rotation. On the outer radial wall 37 of the protrusion, a

10
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recessed groove 17 is provided. The recessed groove 17 has a substantially semi-circular cross

section.

The outer radial wall 36 and the inner radial wall 37 do not extend fully to form a closed
shape. Instead the inner radial wall 37 of the protrusion 27 is formed to receive a cylindrical
spacing element 15. The cylindrical spacing element 15 is provided with a recessed groove

38 around its circumference which has a substantially semi circular cross-section.

A through hole 39 is provided in the cylindrical spacer 15 extending through the centre
thereof through which a bolt 16 may be positioned. The bolt has a head or end cap 13 which
has a diameter larger than the diameter of the cylindrical spacer 15. As such, the cylindrical
spacer 15 is retained in position by the bolt 16. The bolt 16 also includes a tool connector 28,
for example a recess, to receive an Allen key or other such tool to facilitate assembly. A
bumper, not shown, is provided with means to receive the bolt such that the bolt 16 can be
screwed into or connected with the bumper to retain the cylindrical spacer 15 with the

bumper.

As shown in Figure 4A, a spring clip 14 is provided which is shaped like a capital Omega or
jellyfish cross section to extend around the outer radial surface 36 of the protrusion 27, and to
engage at least partially in the recessed groove 17 formed in the outer radial surface 36. The
spring clip 14 is formed from a wire with a circular cross-section. The wire forms an open
loop which in part is semi-circular, with a gap between opposing sides of the loop, the gap
first narrowing in width in a direction away from the semi-circular part followed by a section

where the width of the gap increases. The maximum width of the gap is formed to be smaller

that the diameter of the cylindrical spacer 15. The wire is formed of a resilient material such

as metal.

As can be seen in Figure 4A, the spring clip 14 is formed in a single plane. When the second
coupling means 35 is assembled, the opposing sides of the spring clip 14 bias against the
recessed groove 38 of the cylindrical spacer 15. This arrangement resists removal of the
cylindrical spacer 15 from its engagement with the inner radial surface 37 of the protrusion

27.

11
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As the spring clip 14 also engages in the recessed groove 17 in the outer radial surface 36 of
the protrusion 27, the spring clip serves to resists removal of the grille 1 from the bumper (not

shown) in a direction substantially parallel to the longitudinal axis of the bolt 16.

Four identical coupling means 35 are provided at spaced intervals along the lower most edge
of the grille 1. The spring clips 14 are chosen such that a load of 1540 Newtons applied in the
region of the lower side of the grille 1 is required in order for the cylindrical spacers 15 to bias
open the respective spring clips 14 such that the cylindrical spacers 15 may pass through the
gap in the respective spring clips 14. This load, termed a break out load, corresponds to an

average load of 385 Newtons per coupling means.

It can therefore be understood that during an impact of the grill with a body such as a lower
leg of a pedestrian, when a load of around 1540 Newtons or more is applied to the lower part

of the grille 1, the lower part of the grille 1 is released or decoupled from the bumper.

Figure SA shows a view of the upper or first coupling means 8 on the upper surface of the
grille 1. The coupling means 8 comprises a moulding 19 which fits in a correspondingly
formed part of the ﬁpper surface of the grille 1. The moulding 19 is formed with a protrusion
39 which has a guide groove 20, which lies in a substantially horizontal plane. Into this guide
groove, a protrusion 21 may be received. This protrusion 21 is formed in the correspondingly
formed part of the grille 1. When the moulding 19 and the correspondingly formed part of the
grille 1 are in engagement, the guide groove 20 is located within the protrusion 21 and vertical
displacement of the moulding 19 relative to the grille 1 is resisted. The correspondingly
formed part of the upper surface of the grille is only open at the front edge of the grille 1. As
such, when the moulding 19 is engaged, transverse displacement of the moulding 19 relative
to the grille 1 is resisted. These parts thereby serve as guide means to guide the direction of

displacement and decoupling of the grille from the fenders.

The coupling means 8 includes a bolt 23 which extends through a washer or supporting part
29 and a cylindrical spacer 24. The cylindrical spacer 24 is similar in form to the cylindrical
spacer 15 described in relation to the second coupling means and is similarly provided with a
grooved recess 38 around its circumference. A spring clip 18 is provided which is formed

similarly to the spring clip on the second coupling means. The upper surface of the grille 1 is

12
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formed with a detent in the form of a protrusion 40, similar in form to the protrusion on the
lower fixing apertures. The spring clip 18 similarly is located in a recessed groove 41 formed

in the outer radial surface of the protrusion 41.

Figure 5B shows the moulding 19 engaged with the grille 1. In this position, the spring clip
18 retains or holds the cylindrical spacer 24 against an inner radial surface 42 of the

protrusion 41.

Figure 5C shows a cross section through the coupling means 8 and the upper surface of the
grille 1. In this view, the coupling means 8 is shown connected to a fender or wing 25 of a
vehicle. The fender is connected via the bolt 23 which passes through a hole in the fender.
The fender is retained and connected to the moulding 19 in the gap 22 between the lower

surface of the bolt head and the washer or support member 29.

When the cylindrical spacer 24 is located within the spring clip 18, the spring clip resists
removal of the cylindrical spacer 24. As the cylindrical spacer is connected to a fender via the

bolt 23, displacement of the grille 1 relative to the fender is resisted.

Two identical second coupling means 8 are provided at either side of the top upper surface of
the grille 1. The spring clips 18 are chosen such that a load of 770 Newtons applied in the
region of the upper side of the grille 1 is required in order for the cylindrical spacer 24 to bias
open the spring clip 18 such that the cylindrical spacer 24 may pass through the gap in the
spring clip 18. This load, termed a break out load, corresponds to an average load of 385

Newtons per coupling means.

It can therefore be understood that during an impact of the grille with a body such as a lower
leg of a pedestrian, when a load of around 770 Newtons or more is applied to the upper part of
the grille 1, the upper part of the grille 1 is released or decoupled with the fenders to which it

is coupled.

In a vehicle assembly, comprising a grille 1, the first and second coupling means 8, 35 serve
to connect or couple the grille 1 with the vehicle body parts, here the fenders or wings 25 of a

vehicle and also to the bumper armature 3 of the vehicle, when the grille is in a first position.

13
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The grille 1 therefore serves to support and to maintain the fenders, and bumper of the vehicle
in position. In the case of an impact as described previously with reference to Figures 1A to
1F, when a predetermined load is exceeded, the first and second coupling means 8§, 35
decouple the grille 1 from the bumper armature 3 and the wings or fenders 25. In this case,
the fenders 25 are no longer held in a fixed transverse position and the stiffness of the front
end of the vehicle reduces. Because the first and second coupling means 8, 35 are only
decoupled when a predetermined load has been reached, during low impacts, the grille 1

remains in position.

Assuming no damage is caused to the coupling means, once the grille is decoupled from the
fenders and bumper, the grille can be subsequently replaced or reset in its original position

and retained by the spring clips 14, 18.

When the grille 1 becomes decoupled from the bumper 3 and the wings or fenders 25 of the
vehicle and is displaced into a second position, the fenders and bumpers are no longer
constrained and so in case of a pedestrian impact, the strength of the overall system or
structure at the front of the vehicle is reduced, providing a more resilient assembly. As such,
any impact is then only against the stiffness or strength of individual parts of the vehicle body.
The rearward movement of the grille also reduces support for the leading edge 2A of the

bonnet 2.

As shown in Figure 6, the leading edge 2a of the vehicle bonnet 2 is provided with a series of
slots 30. The slots 30 are formed as a plurality of spaced rectangular apertures formed in a
lowermost, in use, skin of the bonnet of the vehicle 2. These apertures 30 in the skin of the
bonnet, permit localised deformation or bending of the bonnet during impact. This localised
deformation has been described in relation to Figures 1A to 1F. These apertures reduce the
stiffness of the leading edge 2a of the bonnet relative to the other areas of the bonnet 2 and
their formation in a row enables a predictable bending with a rolling action during pedestrian

impact.

The bonnet 2 of the vehicle is also provided with recesses 31a and 31b in which the bonnet

bump stops 9a, 9b may be received.
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Because the grille 1 becomes decoupled from the fender 25 and bumper 3 during impact, the
grille is free to move longitudinally in the vehicle. As shown in Figure 7 and also in Figures
lato 1f, a space or cavity is provided behind the vehicle grille in order to facilitate the
displacement of the grille in a longitudinal direction. When decoupled, the grille is free to
more in a longitudinal direction away from the front end of the vehicle. In the embodiment,
the grille 1 and coupling means are the only location points for the fender and bonnet at the
leading or front end of the vehicle. The decoupling of the grille 1 from the fenders 25 and
bumper 3 and its movement rearward so that it no longer so strongly supports the bonnet 2
produces a front end of the vehicle which is more compliant than when the grille 1 is coupled
with the fenders 25 and the bumper 3. As shown in Figure 7, the top edge 32 of the bumper

armature 3 is radiused to facilitate the riding over of the grille 1 when it is decoupled.

The inventively moveable grille 1 serves like an architectural keystone in that in one position
it provides high rigidity of components so that they are well held against vibration and
aerodynamic loads during motoring but when moved to another position the components
become significantly more compliant, thereby providing good pedestrian impact performance.
During a minor impact, the grille 2 may be moved backwards from its first, original position
but other components may not be permanently deformed. The grille 1 may then be pulled
forward to its original position and the spring clips 13 may over-centre and snap back to their

original configurations.

In accordance with the above embodiment and discussion, a motor vehicle such as a motor car
may therefore provide excellent pedestrian impact performance while also enabling the use of
components of the very highest quality, such as a high quality and solid-looking metal-vaned
grille plus a bonnet formed in the highest quality materials such as metal which extends
uninterrupted fully to the front end of the vehicle without the need for a compliant moulding
between the bonnet front end and the grille. Even though one might think metal components
like a grille, bonnet and fenders would be difficult to make compliantly deformable during
pedestrian impact, especially when these components are required to remain very rigid under
normal driving conditions, preferred constructions in accordance with the invention are
advantageously able to achieve excellent pedestrian impact results while still providing the

possibility of constructions at the very highest levels of style and craftsmanship.

15



The present invention may be carried out in various ways and various modifications are
envisaged to the embodiments described without extending outside the scope of the invention

as defined in the accompanying claims.
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CLAIMS

A vehicle assembly, comprising a vehicle grille and one or more body structure
components, such as fenders, the vehicle grille being displaceable relative to the
body structure components, wherein in a first position of the grille, the grille

provides support to at least a part of the one or more body structure components

and wherein in a second position, said support is reduced.

A vehicle assembly according to claim 1, wherein in the first position of the grille,
a bumper structure provides support to the grille and in the second position, said

support is reduced.

A vehicle assembly according to claim 1 or claim 2, wherein in the first position of

the grille, the grille is coupled to the one or more body structure components.

A vehicle assembly according to any one of the preceding claims when dependent
on claim 2, wherein in a first position of the grille, the grille is coupled to the

bumper structure.

A vehicle assembly according to any one of claims 1 to 4, wherein in the second
position of the grille, the grille is decoupled from the one or more body structure

components.

A vehicle assembly according to claim 2 or any one of claims 3 to 5, when
dependent on claim 2, wherein in the second position of the grille, the grille is

decoupled from the bumper structure.

A vehicle assembly according to any one of the preceding claims, wherein the
assembly further comprises a bonnet, wherein in the first position of the grille, the
grille provides support for the bonnet and wherein in the second position of the

grille, reduced support is provided by the grille for the bonnet.
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10.

11.

12.

13.

14.

15.

16.

A vehicle assembly according to any one of the preceding claims, wherein a
clearance is provided to permit displacement of the grille in a direction away from

the front of the vehicle.

A vehicle assembly according to any one of the preceding claims, wherein the
vehicle grille includes one or more coupling means for releasably coupling the
grille to one or more vehicle body parts, the coupling means being configured, in
use, to decouple the grille from the one or more body parts when the coupling

means is subjected to a predetermined load.

A vehicle assembly according to claim 9, wherein the one or more body parts

includes the one or more fenders.

A vehicle assembly according to claim 9 or 10 when dependent on claim 2,

wherein the one or more body parts includes the bumper structure.

A vehicle assembly according to any one of claims 9 to 11, wherein the coupling
means is configured, in use, to resist displacement of the grille in a direction

substantially transverse to a longitudinal axis of the vehicle.

A vehicle assembly according to any one of claims 9 to 12, wherein coupling

means includes guide means to guide displacement of the grille.

A vehicle assembly according to any one of claims 9 to 13, wherein the coupling

means includes biasing means to resist decoupling of the grille from the one or

more vehicle body parts.

A vehicle assembly according to claim 14, wherein the biasing means is formed as

a spring clip.

A vehicle assembly according to any one of claims 9 to 15, wherein the

predetermined load is greater than 350 Newtons.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

A vehicle assembly according to claim 16, wherein the predetermined load is

greater than or equal to 385 Newtons.

- A vehicle assembly according to any one of the preceding claims, wherein the

grille comprises one or more deformable vanes.

A vehicle assembly according to any preceding claim, wherein the grille includes

one or more bonnet bump stops.
A vehicle bonnet, the vehicle bonnet including an area of localised weakness.

A vehicle bonnet according to claim 20, wherein the area of localised weakness is

an area along the front edge of the bonnet.

A vehicle bonnet according to claim 20 or 21, wherein the area of weakness

includes a plurality of apertures.

A vehicle bonnet according to claim 22, wherein the apertures are formed as a

plurality of spaced slots.

A vehicle grille for a vehicle assembly as claimed in any one of claims 1 to 19.
A vehicle grille including a series of metal vanes, at least one of the vanes being
arranged for locally compliant deformational movement relative to a body of the

grille.

A vehicle assembly substantially as described herein with reference to and as

illustrated in the accompanying drawings.

A vehicle bonnet substantially as described herein with reference to and as

illustrated in the accompanying drawings.

19



28. A vehicle grille substantially as described herein with reference to and as

illustrated in the accompanying drawings.
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