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A DOOR, A DOOR ARRANGEMENT AND A VEHICLE

TECHNICAL FIELD

The present disclosure relates to a door, a door arrangement and a vehicle. In particular, but
not exclusively it relates to a door for a vehicle, a door arrangement for a vehicle and a vehicle
in which the vehicle is a road vehicle such as a car.

BACKGROUND

The safety of occupants of road vehicles, such as cars, depends partly upon the strength of
the structure of the vehicle that surrounds the occupants. This includes the strength of the
sides of the vehicle, which is of importance during a side impact on the vehicle. Consequently,
road vehicles are known to have doors that include additional structural members formed of
high tensile steel bars, to increase the ability of the doors to withstand impacts from other
vehicles, thereby increasing occupant safety. However, the additional structure adds to the
weight of the doors and the overall weight of the vehicle.

On conventional road vehicles, such as cars, passengers are able to obtain access to front
seats of the cabin of the vehicle by a front door mounted on an A-pillar at the front end of the
front door and may be able to obtain access to rear seats by a rear door, typically mounted on
a B-pillar at the front end of the rear door, or possibly mounted on a C-pillar at the rear end of
the rear door. In the event of a side impact on such a vehicle, the B-pillar positioned between
the front and rear door plays a significant part in providing structural reinforcement for side

impact events.

In recent times, vehicle designs have been proposed that eliminate the B-pillar between front
and rear doors to provide easier access into the cabin of the vehicle. However, the
disadvantage of this arrangement is that it results in the front and rear doors extending across
a relatively wide single opening, without the support that a B-pillar would provide to the doors
in the event of a side impact on the vehicle.

It is an aim of the present invention to address one or more of the disadvantages associated
with the prior art.
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SUMMARY OF THE INVENTION

Aspects and embodiments of the invention provide a door, a door arrangement and a vehicle
as claimed in the appended claims.

According to an aspect of the invention there is provided a door for a vehicle, the door
comprising: a first door panel; a first support mechanism configured to support the first door
panel on a body of a vehicle, the first support mechanism being configured to enable
movement of the door between an open position and a closed position; a first connection part
attached to the first door panel, for providing a latching connection with a second connection
part of the vehicle to maintain the door in the closed position; and a first tension member
connected to both the support mechanism and the first connection part; wherein the first
support mechanism and the first connection part are configured to enable the first tension
member to be put in tension between the first support mechanism and the first connection
part, and the tension member is sufficiently flexible to enable a lateral force against the tension
member to be mainly resisted by tension forces that the lateral force produces in the tension

member when the first support mechanism and the first connection part are restrained.

This provides the advantage that the tension member provides a barrier to an object impacting
against the door, such as another vehicle, to prevent it from encroaching into the cabin of the
vehicle. Also, because the tension member is a flexible member connected to the first support
mechanism and the first connection part, so that the forces of tension created in the tension
member provide the main resistance to the encroachment, the tension member may be formed
of arelatively light structure. For example, the tension member may be formed of a high tensile
steel cable.

According to another aspect of the invention there is provided a door for a vehicle, the door
comprising: a first door panel; a first support mechanism configured to support the first door
panel on a body of a vehicle, the first support mechanism being configured to enable
movement of the door between an open position and a closed position; a first connection part
attached to the first door panel, for providing a latching connection with a second connection
part of the vehicle to maintain the door in the closed position; and a first tension member
connected to both the support mechanism and the first connection part; wherein the first
support mechanism and the first connection part are configured to enable the first tension
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member to be put in tension between the first support mechanism and the first connection
part.

Optionally, the first connection part comprises a latch mechanism for connection with a second
connection part comprising a striker. This provides the advantage that the first connection part
may be simply releasably restrained to provide an anchor for the tension member.

Optionally, the first support mechanism comprises a hinge. This provides the advantage that
the tension member is anchored to the body of the vehicle via the hinge and no additional
connection arrangement is required to anchor the tension member to the body of the vehicle
at the hinge side of the door.

Optionally, the first tension member extends along a first straight line that passes through the
first support mechanism and the first connection part. This provides the advantage that the
tension member extends between the first support mechanism and the first connection
member without any slackness in the first tension member. Consequently, as soon as an
impacting object pushes against the tension member the tension forces in the tension member
are able to increase more steadily and they are jerked less.

Optionally, the first tension member comprises at least one wire.

Optionally, the first tension member comprises a cable comprising a plurality of wires.

Optionally, the first tension member is formed of a metal.

According to another aspect of the invention there is provided a door arrangement for a vehicle
comprising the door of any one of the previous paragraphs, in which said door is a first door
of the vehicle and the door arrangement includes a second door comprising: a second door
panel; a second support mechanism configured to support the second door panel on a body
of the vehicle and enable movement of the second door between an open position and a
closed position; a second connection part attached to the second door panel; and a second
tension member connected to both the second support mechanism and the second connection
part; wherein the first connection part of the first door is configured to provide a latching
connection with the second connection part of the second door. This provides the advantage
that the two doors are able to extend across a relatively wide opening to provide easy access
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into and out from the cabin of the vehicle, while the tension members provide a barrier for
resisting encroachment into the cabin by object impacting against one or both of the doors.

Optionally, the second tension member is formed of the same type of material as the first

tension member.

Optionally, the first connection part comprises a latch mechanism and the second connection
part comprises a striker. This provides the advantage that the first connection part may be
simply releasably connected to the second connection part in a manner in which play between

the connection parts may be minimized.

Optionally, the second support mechanism comprises a hinge. This provides the advantage
that the second tension member is anchored to the body of the vehicle via the hinge and no
additional connection arrangement is required to anchor the tension member to the body of
the vehicle at the hinge side of the door.

Optionally, the first tension member extends in a first direction and the second tension member
extends in a second direction, and the angle between the first direction and the second
direction is less than 10 degrees. This provides the advantage that the amount of lateral
movement of the tension members caused by an impacting object before they become taut is
kept within a limit, and therefore the initial jerk applied to the tension members as they become
taut is limited.

Optionally, the angle between the first direction and the second direction is less than 2
degrees. This provides the advantage that the amount of lateral movement of the tension
members caused by an impacting object before they become taut is kept relatively small, and
therefore the initial jerk applied to the tension members as they become taut is kept relatively

small.

Optionally, the first tension member extends along a first line that passes through the first
support mechanism and the first connection part, and the second tension member extends
along a second line through the second support mechanism and the second connection part.
This provides the advantage that the amount of lateral movement of the tension members
caused by an impacting object before they become taut is kept relatively small.
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Optionally, the second tension member extends along the first line through the second support
mechanism and the second connection part, so that the first tension member and the second
tension member are aligned. This provides the advantage that tension may be built up
relatively gradually in the tension members from the time at which an impacting object initially
pushes against the tension members.

According to another aspect of the invention there is provided a vehicle comprising a body
defining a cabin, and a door according to any one of the previous paragraphs.

According to a further aspect of the invention there is provided a vehicle comprising a body
defining a cabin, and a door arrangement according to any one of the previous paragraphs.

Optionally, the body has an opening to enable entry into the cabin, the first support mechanism
is attached to the body at a first side of the opening and the second support mechanism is
attached to the body at a second side of the opening that is opposite to the first side.

Optionally, in the event of a force of an impacting object causing a tension force in the first
tension member, the first support mechanism is configured to transfer the tension force to the
body at the first side of the opening, and the first connection part, the second connection part,
the second tension member and the second support mechanism are configured to transfer the
tension force to the body at the second side of the opening.

According to yet a another aspect of the invention there is provided a door arrangement for a
vehicle, the door arrangement comprising a first door and a second door, wherein the first
door comprises: a first door panel; a first support mechanism configured to support the first
door on a body of a vehicle and enable movement of the first door between an open position
and a closed position; a first connection part attached to the first door panel; and a first tension
member connected to both the first support mechanism and the first connection part; and the
second door comprises: a second door panel; a second support mechanism configured to
support the second door on a body of a vehicle and enable movement of the second door
between an open position and a closed position; a second connection part attached to the
second door panel; and a second tension member connected to both the second support
mechanism and the second connection part; wherein the first connection part of the first door
is configured to provide a latching connection with the second connection part of the second
door.
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This provides the advantage that the tension members provide a barrier to an object impacting
against the door, such as another vehicle, to prevent it from encroaching into the cabin of the
vehicle. Also, because the tension members are connected to the support mechanisms and
the connection parts, tension forces generated in the tension members are able to resist a
lateral force exerted by an impacting object and so the tension members are able to be
provided with a relatively light structure.

Optionally, the first connection part comprises a latch mechanism and the second connection
part comprises a striker. This provides the advantage that the first connection part may be
simply releasably connected to the second connection part in a manner in which play between

the connection parts may be minimized.

Optionally, the first support mechanism comprises a hinge. This provides the advantage that
the tension members are anchored to the body of the vehicle via the hinge and no additional
connection arrangement is required to anchor the tension member to the body of the vehicle
at the hinge side of the first door.

Optionally, the first tension member extends in a first direction and the second tension member
extends in a second direction, and the angle between the first direction and the second
direction is less than 10 degrees. This provides the advantage that the amount of lateral
movement of the tension members caused by an impacting object before they become taut is
kept within a limit, and therefore the initial jerk applied to the tension members as they become
taut is limited.

Optionally, the first tension member comprises at least one wire.

According to yet a further aspect of the invention there is provided vehicle comprising a body
defining a cabin, and a door arrangement according to any one of the previous paragraphs,
wherein the body has an opening to enable entry into the cabin, the first support mechanism
is attached to the body at a first side of the opening and the second support mechanism is
attached to the body at a second side of the opening that is opposite to the first side.

Within the scope of this application it is expressly intended that the various aspects,
embodiments, examples and alternatives set out in the preceding paragraphs, in the claims

6
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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:

Fig. 1 shows a vehicle embodying the present invention with its doors in an open position;
Fig. 2 shows the vehicle of Fig. 1 with its doors closed;

Fig. 3 shows an alternative vehicle embodying the present invention;

Fig. 4 shows a first connection part of a front door and a second connection part of a rear door
of the vehicle of Fig. 1, with a latch member in a latched position;

Fig. 5 shows the connection parts of the doors of Fig. 4 with the latch member in an unlatched
position;

Fig. 6 shows another vehicle embodying the present invention;

Fig. 7 shows an enlarged view of a first connection part, supporting mechanisms and a tension
member of the vehicle of Fig. 6;

Fig. 8 shows a further vehicle embodying the present invention; and

Fig. 9 shows an enlarged view of a first connection part, supporting mechanisms and two
tension members of the vehicle of Fig. 8.

DETAILED DESCRIPTION

A door 106, 107 for a vehicle 100 and a vehicle in accordance with an embodiment of the
present invention is described herein with reference to the accompanying Figs. 1, 2, 4 and 5.

With reference to Figs. 1 and 2, the vehicle 100 is a road vehicle comprising a body 101
supported on road wheels 102. The body 101 defines a cabin 103 which, in the present
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embodiment, contains seating 104 (shown in Fig. 1) to enable users of the vehicle to be seated
and an opening 105 to enable users to enter and exit the cabin 103.

The vehicle 100 also comprises a front door 106 and a rear door 107 that each comprises an
outer panel 120. In combination, the outer panels 120 of the two doors 106 and 107 extend
across the width of the opening 105 when the doors 106 and 107 are in a closed position, as
shown in Fig. 2. The doors 106 and 107 are shown in their open positions in Fig. 1, in which
they allow access through the opening 105.

The outer panel 120 of the front door 106 is supported from the body 101 at its front edge 108
by first supporting mechanisms 201 (shown in Fig. 2) that enable the front door 106 to move
between the open position of Fig. 1 and the closed position of Fig. 2. Similarly the outer panel
120 of the rear door 107 is supported from the body 101 at its rear edge 109 by second
supporting mechanisms 202 that enable the rear door 107 to move between the open position
of Fig. 1 and the closed position of Fig. 2. The first supporting mechanisms 201 of the front
door 106 are attached to the body 101 at the front side of the opening 105, while the second
supporting mechanisms 202 of the rear door 107 are attached to the body 101 at the rear side
of the opening 105.

The first supporting mechanisms 201 comprise hinges 201A and 201B, and the second
supporting mechanisms 202 comprise hinges 202A and 202B. Therefore the supporting
mechanisms 201 and 202 enable the doors 106 and 107 to rotate between their open and
closed positions.

The front door 106 comprises a first connection part 110 attached to its outer panel 120
adjacent to its rear edge 111. Similarly the rear door 107 comprises a second connection part
112 attached to its outer panel 120 adjacent to its front edge 113. In the present embodiment
the second connection part 112 comprises a striker (401 shown in Figs. 4 and 5) and the first
connection part 110 comprises a latching mechanism (400 shown in Figs. 4 and 5) configured
to provide latching engagement with the striker when the doors 106 and 107 are closed.
However, it will be appreciated that in other embodiments, the first connection part 110 may
comprise a striker and the second connection part 112 may comprise a latching mechanism
to latch with the striker.
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In the present embodiment, the doors 106 and 107 each comprise a second latching
mechanism 203 (shown in Fig. 2) configured to latch with a corresponding striker 114 (shown
in Fig. 1) mounted on the body 101 of the vehicle 100. The body 101 comprises a sill 115
which extends along the vehicle 100 at the bottom of the doors 106 and 107, and in the present
embodiment, the strikers 114 are located on the sill 115. The second latching mechanism 203
enables each of the doors 106 and 107 to be individually latched against the sill 115. The
second latching mechanism 203 of the front door 106 is located adjacent to the rear edge 111
of its outer panel 120. Similarly, the second latching mechanism 203 of the rear door 107 is
located adjacent to its front edge 113 of its outer panel 120.

The second latching mechanisms 203 may be similar to those found on conventional cars on
front doors that latch against a B pillar, or rear doors that latch against a C pillar.

In some alternative embodiments the doors 106 and 107 are provided with latching
mechanisms 115 for latching against strikers 114 positioned on a cant rail 116 that extends
over the top of the doors. In some such embodiments the doors 106 and 107 are not provided
with a means of latching against the sill 115. In other alternative embodiments, the doors may
only be arranged to latch to each other, or just one of the two doors may be arranged to latch
against the sill 115 or cant rail 116.

The doors 106 and 107 of Figs. 1 and 2 are each provided with a handle 117 to enable a user
of the vehicle 100 to cause the release of the first connection part 110 and the latching
mechanism 203.

The front door 106 also comprises a first tension member 204 that is connected at a first end
to the support mechanism 201A and a second end connected to the first connection part 110.
The first tension member 204 extends along a straight line between the first support
mechanism 201A and the first connection part 110, and it is formed of a material having high
tensile strength. The tension member 204 is formed of a flexible material but it is provided with
sufficient tension so that it extends along substantially straight lines between the first support
mechanism 201A and the first connection part 110. The required tension may be provided by
a tensioning mechanism at the support mechanism 201A or at the first connection part 110,
for example by means of a ratchet mechanism (not shown), or as a part of the tension member

204 for example by incorporating a turnbuckle into the tension member 204.
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In the embodiment of Figs. 1 and 2 the tension member 204 is formed of a cable comprising
a plurality of steel wires. However, in other embodiments the tension member 204 may
comprise a single steel wire or several steel wires formed into a strap structure. In some
alternative embodiments, the wire, cable or strap structure may be formed of an alternative

metal or a fibre composite material.

The rear door 107 comprises a second tension member 205 which is connected at a first end
to the second support mechanism 202A and a second end connected to the second
connection part 112. The second tension member 205 is similarly arranged to extend along a
straight line between the second support mechanism 202A and the second connection part
112, and it is formed of the same type of material as the first tension member 204. In the
present embodiment the first tension member 204 and the second tension member 205 are

collinear.

However, as illustrated in a similar but alternative vehicle 100 embodying the present invention
shown in Fig. 3, the first tension member 204 extends from the first support mechanism 201A
to the first connection part 110 along a first direction 302 and the second tension member 205
extends from the second connection part 112 to the second support mechanism 202A along
a second direction 303 so that there is an angle 304 between the two directions 302 and 303.
In some embodiments the angle 304 is arranged to be within 2 degrees of zero but in other
embodiments it may be up to 10 degrees.

All other features of the vehicle 100 of Fig. 3 may be as described for the vehicle 100 of Figs.
1 and 2, and where shown they have been provided with the same reference signs.

Returning to the embodiment of Figs. 1 and 2, it may be observed in Fig. 1 that unlike
conventional cars, there is no pillar extending between the sill 115 and the cant rail 116 at the
position of the rear edge 111 of the front door 106 and the front edge 113 of the rear door 107
when they are closed. However, like conventional cars, the body 101 of the vehicle 100
comprises a strong rigid first pillar 206 forward of the opening 105 and a strong rigid second
pillar 207 to the rear of the opening 105.

With the doors 106 and 107 in their closed positions, the first tension member 204 and the
second tension member 205 connected by the first connection part 110 and the second
connection part 112 form a barrier that extends between the first support mechanism 201 and

10
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the second support mechanism 202, which are anchored to the pillars 206 and 207 of the body
101 of the vehicle 100. Although flexible, the tension members 204 and 205 are capable of
withstanding high tension forces. Consequently, in the event of another vehicle impacting
against one or both of the doors 106 and 107, the tension members 204 and 205 are placed
in tension, supported by the body 101, and the tensional force in the tension members 204
and 205 acts against the other vehicle to prevent its access through the opening 105. For
example, rather than allowing the other vehicle entry into the cabin 103, the force of the other
vehicle against the tension members 204 and 205 may cause the vehicle 100 of Figs. 1 and
2 to be pushed sideways. It will therefore be appreciated that the tension members 204 and
205 provide a barrier that increases the protection of occupants of the cabin 103.

It should also be understood that when subjected to the lateral force applied to them by the
impacting vehicle, the tension members 204 and 205 do not resist the lateral force by their
rigidity and resistance to bending. Instead, because they are flexible and have high tensile
strength, they resist the lateral force exerted by the impacting vehicle mainly by the tension
forces that are created within them. However, in some alternative embodiments, the tension
members may be rigid, and when subjected to the lateral force applied to them by the
impacting vehicle, the tension members resist the lateral force by resistance to bending as
well as by the tension forces created within them.

Also it may be noted that, because the tension members 204 and 205 extend in a straight line
that extends through the support mechanisms 201 and 202 and the connection parts 110 and
112, when an impacting object pushes against the tension members 204 and 205 the tension
forces in the tension members are able to increase steadily and they are jerked less than they
would be if they were originally allowed to be slack. For similar reasoning, the amount of play
between the connection members 110 and 112 when connected together is kept to a
minimum. |.e. the space through which one connection part 110 or 112 is able to move relative
to the other connection part 110, 112 when they are connected together is kept to a minimum.

In the embodiment of Figs. 1 and 2, the supporting mechanisms 201 comprise hinges 201A
and 201B, and the second supporting mechanisms 202 comprise hinges 202A and 202B.
However, in alternative embodiments, the doors 106 and 107 are arranged to slide between
open and closed positions. In some such embodiments, the supporting mechanisms 201 and
202 comprise guide mechanisms that are attached to the body 101, and the doors 106 and
107 comprise a rail that is configured to slide by movement over the guide mechanism.

11
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In other embodiments the doors 106 and 107 are arranged to slide open and closed, and the
supporting mechanisms 201 and 202 comprise guide mechanisms that are attached to the
doors 106 and 107 and which are arranged to move along rails fixed to the body of the vehicle.
In some such embodiments, the rail is configured to limit further movement of the guide
mechanism in its closing direction when it is closed, so that the guide mechanism is able to
hold the tension member in tension when required. In other such embodiments, the guide
mechanism may be arranged to be latched to the body when the doors are in their closed
positions.

In other alternative embodiments, each of the two doors 106 and 107 may be provided with a
different type of support mechanism on which it is mounted to move between open and closed
positions. For example, in some embodiments, just one of the doors 106 and 107 may be
arranged to slide on a guide mechanism while the other door is mounted on hinges.

Figs. 4 and 5 provides a schematic illustration of the first connection part 110, the second
connection part 112 and the second latching mechanisms 203 on the inner sides of the outer
panels 120 of the doors 106 and 107. The second connection part 112 comprises a striker
401 in the form of a steel loop (which extends out of the paper in Figs. 4 and 5). The striker
401 is fixed to a supporting plate 402, to which a hook 403 is attached. The hook provides an
anchor point to which one end of the second tension member 205 is attached. The tension
member 205 is in the form of a steel cable having an eyelet at each of its ends. Thus, as shown
in Fig. 4, the tension member 205 is attached to the second connection part 401 by the eyelet
hooked over the hook 403.

The first tension member 204 is similarly provided with eyelets 404 and attached to a hook
403 of the first connection part 110. The first connection part 110 comprises a latching
mechanism 400 that includes a latching member 405. The latching member 405 is mounted
to rotate on a pivot pin 406 between the latched position of Fig. 4 and the unlatched position
of Fig. 5. The latching member 405 may be moved into its latched position against the force
of a first spring (not shown) and held in the latched position by a detent 410 that acts against
a ratchet portion 407 of the latching element. The detent 410 is itself mounted on a pivot pin
408 and urged into the position shown in Fig. 4 by a second spring (not shown), where it
retains the latching member 405 in its latched position.

12
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The latching member 405 is configured such that it does not extend past the rear edge 111 of
the outer panel 120 of the first door 106 in its unlatched position, as shown in Fig. 5, but
extends past the rear edge 111 to latch over the striker 401 in its latched position shown in
Fig. 4.

The actuation of the latching member 405 and the detent 410 is performed by an actuation
mechanism shown generally at 409. The actuation mechanism 409 may be provided with a
mechanical linkage to the handle 117 of the front door 106 to enable the detent 410 to be
moved to a retracted position, shown in Fig. 5, where it releases the latching member 405,
which may then be unlatched, for example by the first spring. In addition, or alternatively, a
sensor (not shown) is located at each of the handles 117 and configured to provide a signal
when the handle 117 is actuated, and the actuation mechanism 409 may comprise an
electromechanical actuator that is configured to retract the detent 410 in dependence on the
signal generated by the sensor at either one of the handles 117.

The doors 106 and 107 or the body 101 of the vehicle 100 may comprise sensors (not shown)
configured to detect when the doors 106 and 107 are in their closed positions and to provide
a signal indicative of when they are in their closed positions. For example, the sensors may
be arranged to detect when the second latching mechanisms 203 are in their latched positions
and to provide a signal indicative of this. Alternatively the sensors may comprise proximity
sensors arranged to detect when each of the doors is closed. The proximity sensors may be
located, for example, in the doors 106 and 107adjacent to the sill 115, or in the sill adjacent to
the doors 106 and 107. The actuation mechanism 409 also comprises an electromechanical
actuator configured to cause the latching member 405 to move from the unlatched position to
the latched position in dependence on receiving signals from the sensors indicating that both
of the doors 106 and 107 have been moved to their closed position.

A second vehicle 100A embodying the present invention is shown in Fig. 6. In addition, an
enlarged view of a first connection part 110A, supporting mechanisms 201 and a tension
member 204 of the vehicle 100A is provided in Fig. 7, in which the outer panel 120 is shown
in dotted outline.

The second vehicle 100A is a road vehicle in the form of a car 100A. The car 100A has a body
101A defining a cabin 103 and an opening 105 to enable users of the car 100A to enter and
exit the cabin 103.
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The car 100A has just one door, such as door 106A, on each of its two sides. The door 106A
has an outer panel 120 that is supported by supporting mechanisms 201 comprising two
hinges 201A and 201B attached to the body 101A of the car 100A at a front edge 108 of the
outer panel 120. The supporting mechanisms 201 allow the door 106A to move between an
open position allowing access through the opening 105 and the closed position shown in Fig.
6, in which it extends across the entire width of the opening 105.

A first connection part 110A comprising a latching mechanism 110A is attached to the outer
panel 120 of the door 106A on its inner side and adjacent to its rear edge 109. A second
connection part 112A comprising a striker is attached to the body 101 of the car 100A at the
rear side of the opening 105. The latching mechanism 110A may be configured to latch with
the striker in a conventional manner when the door 106A is moved to its closed position. The
door 106A also comprises a handle 117 to enable a user to release the latching mechanism
110A.

In addition, the door 106A comprises a tension member 204 connected to both the supporting
mechanism 201 and the first connection part 110A. The tension member 204 may have a form
similar to the tension member 204 of Fig. 2.

In the embodiment of Figs. 6 and 7, the tension member 204 has a first end attached to the
first hinge 201 and a second end attached to the second hinge 201B. The first end and the
second end of the tension member 204 are retained at the respective hinges 201A and 201B
so that linear movement with respect to the hinges is prevented. For example, the hinges 201A
and 201B may be provided with hooks 701 and 702 and the tension member may be provided
with an eyelet 703 at each end that is attached to the hooks 701 and 702.

A mid-point of the tension member 204 is looped through a hole in a retaining loop 601 which
forms a part of the first connection part 110A, so that a first section 602 of the tension member
204 extends between the first hinge 201A and the first connection part 110A and a second
section 603 of the tension member 204 extends between the first connection part 110A and
the second hinge 201B.

The tension member 204 is formed of a flexible material but it is provided with sufficient tension
so that it extends along substantially straight lines between the first hinge 201A and the first
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connection part 110A and between the second hinge 201B and the first connection part 110A.
The required tension may be provided by a tensioning mechanism at either of the hinges 201A
and 201B or at the first connection part 110A, for example by means of a ratchet mechanism,
or alternatively the tensioning mechanism may form a part of the tension member 204, for
example by incorporating a turnbuckle.

The support mechanisms 201 and the first connection part 110A are restrained by their
connections to the body 101A of the vehicle 100A on either side of the opening 105.
Consequently the tension member 204 is held at each of its ends in 2 manner that enables it
to be put in tension by a lateral force exerted by an object impacting against the door 106A.
The tension force created in the tension member 204 resists movement of the impacting object
into the cabin 103 of the car 101A, and therefore is able to provide protection for its occupants.

In alternative embodiments to that of Figs. 6 and 7, the tension member 204 only extends
between one of the hinges 201A or 201B and the first connection part 110A, where it is
anchored to enable a tensional force to be created within the tension member.

Another vehicle 100B embodying the present invention is shown in Fig. 8. In addition, an
enlarged view of a first connection part 110A, supporting mechanisms 201 and a tension
member 204 of the vehicle 100B is provided in Fig. 9, in which the outer panel 120 is shown
in dotted outline.

The vehicle 100B is similar to that of Fig. 6 but differs in that it has a door 106B comprising
two tension members 204 and 204A. A first end of the first tension member 204 is anchored
to the first hinge 201A at the front edge 108 of the door 106B and a second end is anchored
to a first connection part 110B at a rear edge 109 of the door 106B. A first end of the second
tension member 204A is anchored to a second hinge 201B at the front edge 108 of the door
106B and a second end is also anchored to the first connection part 110B.

The first connection part 110B comprises a hook 801 and a hook 701, 702 is also attached to
each of the hinges 201A and 201B. The ends of the tension members 204 and 204A are
provided with eyelets 703 for attachment to the hook 801 of the first connection part 110B and
for attachment to one of the hooks 701 and 702 that are fixed to the hinges 201A and 201B.
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It will be appreciated that the tension members 204 and 204A provide protection for occupants
of the vehicle 100B in a similar manner to the tension member 204 of the vehicle 100A of Fig.
6.

It will be appreciated that various changes and modifications can be made to the present
invention without departing from the scope of the present application.

Although embodiments of the present invention have been described in the preceding
paragraphs with reference to various examples, it should be appreciated that modifications to
the examples given can be made without departing from the scope of the invention as claimed.
For example, in alternative embodiments, the vehicle is provided with user input devices to
enable a user to request opening and/or closing of a door and a control system that is

configured to cause a servo motor to actuate one or more of the door latching mechanisms.

Also the described embodiments comprise tension members that are provided with eyelets for
connection to a hook, but it will be appreciated that alternative means of anchoring the ends
of the tension members may be employed, provided they provide a robust mechanical fixing.
For example, in some embodiments, the ends of the tension members may be crimped into a

fixing tab configured to enable attachment to the support mechanisms or the connection parts.

Features described in the preceding description may be used in combinations other than the
combinations explicitly described.

Although functions have been described with reference to certain features, those functions
may be performable by other features whether described or not.

Although features have been described with reference to certain embodiments, those features
may also be present in other embodiments whether described or not.

Whilst endeavoring in the foregoing specification to draw attention to those features of the
invention believed to be of particular importance it should be understood that the Applicant
claims protection in respect of any patentable feature or combination of features hereinbefore
referred to and/or shown in the drawings whether or not particular emphasis has been placed
thereon.
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CLAIMS

1. A door for a vehicle, the door comprising:

a first door panel;

a first support mechanism configured to support the first door panel on a body of a
vehicle, the first support mechanism being configured to enable movement of the door
between an open position and a closed position;

a first connection part attached to the first door panel, for providing a latching
connection with a second connection part of the vehicle to maintain the door in the closed
position; and

a first tension member connected to both the support mechanism and the first
connection part;

wherein the first support mechanism and the first connection part are configured to
enable the first tension member to be put in tension between the first support mechanism
and the first connection part, and

the first tension member is sufficiently flexible to enable a lateral force against the first
tension member to be mainly resisted by tension forces that the lateral force produces in the
first tension member when the first support mechanism and the first connection part are

restrained.

2. A door according to claim 1, wherein the first connection part comprises a latch

mechanism for connection with a second connection part comprising a striker.

3. A door according to claim 1 or claim 2, wherein the first support mechanism comprises
a hinge.
4. A door according to any one of claims 1 to 3, wherein the first tension member extends

along a first straight line that passes through the first support mechanism and the first

connection part.

5. A door according to any one of claims 1 to 4, wherein the first tension member

comprises at least one wire.

6. A door according to claim 5, wherein the first tension member comprises a cable
comprising the plurality of wires.
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7. A door according to any one of claims 1 to 6, wherein the first tension member is
formed of a metal.

8. A door arrangement for a vehicle comprising the door of any one of claims 1 to 7, in
which said door is a first door of the vehicle and the door arrangement includes a second door
comprising:

a second door panel;

a second support mechanism configured to support the second door panel on a body
of the vehicle and enable movement of the second door between an open position and a
closed position;

a second connection part attached to the second door panel; and

a second tension member connected to both the second support mechanism and the
second connection part;
wherein the first connection part of the first door is configured to provide a latching connection
with the second connection part of the second door.

9. A door arrangement according to claim 8, wherein the second tension member is
formed of the same type of material as the first tension member.

10. A door arrangement according to claim 8 or claim 9, wherein the first connection part
comprises a latch mechanism and the second connection part comprises a striker.

11. A door arrangement according to any one of claims 8 to 10, wherein the second

support mechanism comprises a hinge.

12. A door arrangement according to any one of claims 8 to 11, wherein the first tension
member extends in a first direction and the second tension member extends in a second
direction, and the angle between the first direction and the second direction is less than 10
degrees.

13. A door arrangement according to claim 12, wherein the angle between the first
direction and the second direction is less than 2 degrees.
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14. A door arrangement according to any one of claims 8 to 13, wherein the first tension
member extends along a first line that passes through the first support mechanism and the
first connection part, and the second tension member extends along a second line through the
second support mechanism and the second connection part.

15. A door arrangement according to claim 14, wherein the second tension member
extends along the first line through the second support mechanism and the second
connection part , so that the first tension member and the second tension member are

aligned.

16. A vehicle comprising a body defining a cabin, and a door according to any one of
claims 1to 7.

17. A vehicle comprising a body defining a cabin, and a door arrangement according to
any one of claims 8 to 15.

18. A vehicle according to claim 17, wherein the body has an opening to enable entry into
the cabin, the first support mechanism is attached to the body at a first side of the opening
and the second support mechanism is attached to the body at a second side of the opening
that is opposite to the first side.

19. A vehicle according to claim 18, wherein in the event of a force of an impacting object
causing a tension force in the first tension member, the first support mechanism is configured
to transfer the tension force to the body at the first side of the opening, and the first connection
part, the second connection part, the second tension member and the second support
mechanism are configured to transfer the tension force to the body at the second side of the

opening.

20. A door arrangement for a vehicle, the door arrangement comprising a first door and a
second door, wherein the first door comprises:

a first door panel ;

a first support mechanism configured to support the first door on a body of a vehicle
and enable movement of the first door between an open position and a closed position;

a first connection part attached to the first door panel; and
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a first tension member connected to both the first support mechanism and the first
connection part; and
the second door comprises:

a second door panel;

a second support mechanism configured to support the second door on a body of a
vehicle and enable movement of the second door between an open position and a closed
position;

a second connection part attached to the second door panel; and

a second tension member connected to both the second support mechanism and the
second connection part;
wherein the first connection part of the first door is configured to provide a latching connection
with the second connection part of the second door.

21. A door arrangement according to claim 20, wherein the first connection part comprises
a latch mechanism and the second connection part comprises a striker.

22. A door arrangement according to claim 20 or claim 21, wherein the first support

mechanism comprises a hinge.

23. A door arrangement according to any one of claims 20 to 22, wherein the first tension
member extends in a first direction and the second tension member extends in a second
direction, and the angle between the first direction and the second direction is less than 10
degrees.

24. A door arrangement according to any one of claims 20 to 23, wherein the first tension

member comprises at least one wire.

25. A vehicle comprising a body defining a cabin, and a door arrangement according to
any one of claims 20 to 24, wherein the body has an opening to enable entry into the cabin,
the first support mechanism is attached to the body at a first side of the opening and the
second support mechanism is attached to the body at a second side of the opening that is
opposite to the first side.
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