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(57) Abrege(suite)/Abstract(continued):
free end to form a first pillar configured to form a terminal end of an upwardly-open rear bed of a motor vehicle. A second vertical

member has a second lower end coupled to the second end of the horizontal member. The second vertical member also has a
second upper pillar-free end to form a second pillar configured to form the terminal end of the upwardly-open rear bed of a motor
vehicle. The horizontal member, the first vertical member, and the second vertical member together form a one-piece, unitary U-

shaped member.
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ABSTRACT

A continuous, hydroformed tubular member includes a horizontal member having a
first end and a second end. A first vertical member has a first lower end coupled to the first
end of the horizontal member. The first vertical member also has a first upper pillar-free end
to form a first pillar configured to form a terminal end of an upwardly-open rear bed of a
motor vehicle. A second vertical member has a second lower end coupled to the second end
of the horizontal member. The second vertical member also has a second upper pillar-free
end to form a second pillar configured to form the terminal end of the upwardly-open rear

bed of a motor vehicle. The horizontal member, the first vertical member, and the second

vertical member together form a one-piece, unitary U-shaped member.
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FRAME FOR A MOTOR VEHICLE

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to frames for motor vehicles. In particular, the

present invention relates to frames for motor vehicles with open beds.

SUMMARY OF THE INVENTION
[0002] One aspect of the invention relates to a continuous, hydroformed tubular
member, iﬂcluding a horizontal member having a first end and a second end. A first vertical
member has a first lower end coupled to the first end of the horizontal member. The first
vertical member also has a first upper pillar-free end to form a first pillar configured to form
a terminal end of an upwardly-open rear bed of a motor vehicle. A second vertical member
has a second lower end coupled to the second end of the horizontal member. The second
vertical member also has a second upper pillar-free end to form a second pillar configured to
form the terminal end of the upwardly-open rear bed of a motor vehicle. The horizontal
member, the first vertical member, and the second vertical member together form a one-piece,
unitary U-shaped member.
[0003] Another aspect of the invention relates to a frame for a motor vehicle. The
frame includes a continuous, hydroformed tubular member. The tubular member has a
horizontal member having a first end and a second end. A first vertical member has a first
lower end coupled to the first end of the horizontal member. The first vertical member also
has a first upper pillar-free end to form a first pillar configured to form a terminal end of an
upwardly-open rear bed of a motor vehicle. A second vertical member has a second lower
end coupled to the second end of the horizontal member. The second vertical member also
has a second upper pillar-free end to form a second pillar configured to form the terminal end
of the upwardly-open rear bed of a motor vehicle. The horizontal member, the first vertical
member, and the second vertical member together form a one-piece, unitary U-shaped
member. A first side panel is coupled to the first vertical member and includes a first rear
wheel well to form a first side of the bed. A second side panel is coupled to the second
vertical member and includes a second rear wheel well to form a second side of the bed. A
floor panel is coupled between the first and second side panels and the horizontal member of

the tubular member to form the floor of the bed.



CA 02503477 2005-04-01

[0004] Another aspect of the invention relates to a frame for a motor vehicle. The
frame includes first and second continuous, hydroformed tubular members. Each of the first
and second tubular members have: a horizontal member having a first end and a second end;
a first 'vertical member having a first lower end coupled to the first end of the horizontal
member, the first vertical member also having a first upper pillar-free end to form a first
pillar configured to form a terminal end of an upwardly-open rear bed of a motor vehicle; and
a second vertical member having a second lower end coupled to the second end of the
horizontal member, the second vertical member also having a second upper pillar-free end to
form a second pillar configured to form the terminal end of the upwardly-open rear bed of a
motor vehicle. The horizontal member, the first vertical member, and the second vertical
member of each of the first and second tubular member together form a one-piece, unitary U-
shaped member. A first stringer member extends from the first upper pillar-free end of the
first tubular member to the first upper pillar-free end of the second tubular member to
structurally secure and interconnect the first vertical members of the first and second tubular
members. A second stringer member extends from the second upper pillar-free end of the
first tubular member to the second upper pillar-free end of the second tubular member to
structurally secure and interconnect the second vertical members of the first and second
tubular members.

[0005] Still another aspect of the invention relates to a frame for a motor vehicle. The
frame includes a pair of rearwardmost-pillars and a pair of rearward-pillars that are
positioned forward of the rearwardmost-pillars. Each of the pair of rearwardmost-pillars
have an upper, pillar-free end and a lower end. Each of the pair of rearward-pillars have an
upper, pillar-free end and a lower end. A floor panel is coupled between the pair of
rearwardmost-pillars and the pair of rearward-pillars adjacent the lower ends of the pair of
rearwardmost-pillars and the pair of rearward-pillars to form a floor of an upwardly-open rear
bed of the motor vehicle. A first main side panel is coupled between the one of the pair of
rearwardmost-pillars and one of the pair of rearward-pillars and includes a first rear wheel
well. A second main side panel is coupled between the other one of the pair of
rearwardmost-pillars and to the other one of the pair of rearward-pillars and includes a second
rear wheel well. A first side panel extension is attached to the first main side panel and is
positioned between the one of the pair of rearwardmost-pillars and the one of the pair of
rearward-pillars such that the first main side panel and the first side panel extension together
form a first side of the bed. A second side panel extension is attached to the second main side

panel and is positioned between the other one of the pair of rearwardmost-pillars and the
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other one of the pair of rearward-pillars such that the second main side panel and the second
side panel extension together form a second side of the bed.

[0006] Other aspects, features, and advantages of this invention will become apparent
from the following detailed description when taken in conjunction with the accompanying

drawings, which are a part of this disclosure and which illustrate, by way of example, the

principles of this invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] The accompanying drawings facilitate an understanding of the various
embodiments of this invention. In such drawings:
[0008] Fig. 1 is an exploded assembly view illustrating a frame constructed in
accordance with an embodiment of the invention;
[0009] Fig. 2 is an exploded assembly view of a continuous, hydroformed tubular

member of the frame shown in Fig. 1;

10010] Fig. 3 is an exploded assembly view of a stringer member of the frame shown
in Fig. 1;

[0011] Fig. 4 is an exploded assembly view of a side panel of the frame shown 1n Fig.
1

[0012] Fig. 5 is an exploded assembly view of a floor panel of the frame shown in Fig.
1

[0013] Fig. 6 is an exploded assembly view illustrating another embodiment of a
frame;

[0014] Fig. 7 is an exploded assembly view illustrating side body panels being

coupled to the frame shown in Fig. 6; and

[0015] Fig. 8 is an exploded assembly view of a side body panel shown in Fig. 7.

DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS
[0016] Fig. 1 illustrates a frame 10 for a motor vehicle constructed according to an
embodiment of the present invention. In the illustrated embodiment, the frame 10 forms an
upwardly open rear bed (also referred to as a vehicle bed, truck bed, or a pick-up box) that is
mounted rearwardly of a vehicle cab of a motor vehicle. As is conventional, the vehicle cab
is designed to accommodate passengers, including a driver, and has the various controls for
operating the vehicle. The frame 10 may be practiced with any type of motor vehicle having

a rear bed, e.g., a pickup truck.
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[0017] In the embodiment shown, the frame 10 includes first and second continuous,
hydroformed tubular members 12, 14, first and second side panels 16, 18 (only the side panel
16 being shown in the exploded portion of the assembly) extending between the first and
second tubular members 12, 14, a floor panel 20, and first and second stringer members 22,
24 (only the stringer member 22 being shown in the exploded portion of the assembly).
These components are securely mounted to one another to define an interior space 26 having
an upwardly facing opening for transporting objects.

[0018] Fig. 2 illustrates the tubular member 14. In the illustrated embodiment, the
tubular member 12 is substantially similar to the tubular member 12, so an understanding of
one will suffice for an understanding of both. As illustrated, each of the first and second
tubular members 12, 14 have a horizontal member 28, a first vertical member 30, and a
second vertical member 32. The horizontal member 28 has a first end 34 and a second end
36. The first vertical member 30 has a first lower end 38 coupled to the first end 34 of the
horizontal member 28. The first vertical member 30 also has a first upper pillar-free end 40
to form a first pillar 42 configured to form a terminal end of the upwardly-open rear bed. The
second vertical member 32 has a second lower end 44 coupled to the second end 36 of the
horizontal member 28. The second vertical member 32 also has a second upper pillar-free
end 46 to form a second pillar 48 configured to form the terminal end of the upwardly-open
rear bed.

[0019] In the illustrated embodiment, the horizontal member 28, the first vertical
member 30, and the second vertical member 32 of each of the first and second tubular
members 12, 14 together form a one-piece, unitary U-shaped member. Specifically, the first
and second tubular members 12, 14 are each formed from an elongated substantially tubular
body member that is hydroformed in a known manner to provide a one-piece, unitary U-
shaped member. Further details of the hydroforming process are provided in U.S. Patent Nos.
6,092,865 and 6,533,348, the entireties of both being incorporated herein by reference.
[0020] The hydroformed tubular members 12, 14 have several advantages. To begin
with, hydroforming increases durability at a lower mass, while maintaining structural
stiffness. Also, hydroforming allows for improved dimensional accuracy since the width is
fixed as the tubular members 12, 14 exit the forming die.

[0021] The tubular members 12, 14 may have any suitable cross-sectional
configuration, e.g., rectangular, square, etc. Also, the cross-sectional configuration may vary
along the length of the tubular members 12, 14, e.g., the cross-sectional configurations of the

first and second vertical members 30, 32 may be different than the cross-sectional
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configuration of the horizontal member 28. Moreover, the cross-sectional configurations of
the tubular members 12, 14 may vary with respect to one another.

[0022] The tubular members 12, 14 may include brackets and/or stiffening members
attached thereto, e.g., by fasteners or welding, to facilitate connection to the other
components of the frame 10 and to add rigidity. For example, Fig. 1 shows a
bracket/stiffening member assembly 50 for the tubular member 12, and Figs. 1 and 2 show a
bracket/stiffening member assembly 52 for the tubular member 14.

[0023] When the frame 10 is mounted to the vehicle cab of a motor vehicle, the pair
of pillars 42, 48 of the second tubular member 14 form a pair of rearwardmost-pillars 58, 60
of the vehicle and the pair of pillars 42, 48 of the first tubular member 12 form a pair of
rearward-pillars 54, 56 that are positioned forward of the rearwardmost-pillars 58, 50 (e.g.,
see Fig. 1). In an embodiment, the rearward pillars 54, 56 are C-pillars and the
rearwardmost-pillars 58, 60 are D-pillars, with the vehicle cab formed of A and B pillars.
However, the vehicle cab may be constructed of more than two pillars, .e.g., three pillars. As
a result, the vehicle cab would be formed of A, B, and C pillars, and the pairs of rearward and
rearwardmost piliars 54, 56 and 38, 60 of the frame 10 would become D and E pillars,
respectively. Fig. 1 of U.S. Patent No 6,533,348 1llustrates an example of a frame assembly
having a vehicle cab and a rear bed, with the vehicle cab being constructed of more than two
pillars. Thus, the frame 10 may be practiced with any type of vehicle cab having any suitable
number of pillars.

[0024] In the illustrated embodiment, the rearward pillars 54, 56 are configured to
receive a front panel 62, e.g., composite panel, that forms a forward side of the rear bed.
However, it is contemplated that a rear wall of the vehicle cab may form the forward side of
the rear bed.

[0025] The rearwardmost-pillars 58, 60 may be configured to receive a tailgate (not
shown) that forms a rearward side of the rear bed. The tailgate may be a pivotally mounted
tailgate for facilitating loading and unloading of the rear bed, or it may be fixedly secured in
position.

[0026]) Also, the frame 10 may be structured such that only one continuous,
hydroformed tubular member is provided. For example, Fig. 6 illustrates another
embodiment of a frame 210 having only the continuous, hydroformed tubular member 14.

That is, the rearwardmost-pillars 58, 60 of the frame 210 are formed as part of a continuous,

hydroformed tubular member 14 whereas the front panel 262 is provided without a
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hydroformed tubular member and coupled to the side panels 16, 18 and floor panel 20 in any

suitable manner.

[0027] Figs. 1 and 4 illustrate the first side panel 16. The second side panel 18 is a
mirror image of the first side panel 16. Because the side panels 16, 18 are similar to one
another, an understanding of one will suffice for an understanding of both. The first side
panel 16 is coupled between the first vertical members 30 of the tubular members 12, 14.
The first side panel 16 includes a first rear wheel well 64 to form a first side of the bed. The
second side panel 18 is coupled between the second vertical members 32 of the tubular
members 12, 14. The second side panel 18 includes a second rear wheel well 66 to form a
second side of the bed.

[0028] The may include brackets and/or stiffening members attached thereto, e.g., by
fasteners or welding, to facilitate connection to the other components of the frame 10 and to
add rigidity. For example, Figs. 1 and 4 show a bracket/stiffening member assembly 68 for
the side panels 16, 18. Further, the side panels 16, 18 may include side panel extensions that
allow the length of the rear bed to be modified, as will be further discussed below.

[0029] As shown in Figs. 1 and 35, the floor panel 20 is coupled between the first and
second side panels 16, 18 and the horizontal members 28 of the tubular members 12, 14 to
form the floor of the rear bed. The floor panel 20 includes a panel section 70, e.g., formed by
roll forming, and a plurality of cross-members 72 (also referred to as bolsters or floor joists).
The cross-members 72, e.g., formed by roll forming, are secured to the panel section 70 (e.g.,
by welding, fasteners) in space-apart relation and in a transverse orientation with respect to a
longitudinal axis of the panel section 70. As illustrated, the cross-members 72 may have .
different lengths and cross-sectional configurations with respect to one another. The cross-
members 72 reinforce the panel section 70 and provide mounting portions for coupling the
floor panel 20 to the other components of the frame 10. As will be discussed below, the
length of the floor panel 20 may be modified for various rear bed sizes.

[0030] Figs. 1 and 3 illustrate the first stringer member 22. The second stringer
member 24 is a mirror image of the first stringer member 22. Because the stringer members
22, 24 are similar to one another, an understanding of one will suffice for an understanding of
both. The first and second stringer members 22, 24 are secured between the tubular members
12, 14 along an upper surface of the side panels 16, 18. Specifically, the first stringer
member 22 extends from the first upper pillar-free end 40 of the first tubular member 12 to
the first upper pillar-free end 40 of the second tubular member 14 to structurally secure and

interconnect the first vertical members 30 of the first and second tubular members 12, 14.
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Similarly, the second stringer member 24 extends from the second upper pillar-free end 46 of
the first tubular member 12 to the second upper pillar-free end 46 of the second tubular
member 14 to structurally secure and interconnect the second vertical members 32 of the first
and second tubular members 12, 14. The stringer members 22, 24 may be secured in position
in any suitable manner, e.g., fasteners, welding. Figs. 1 and 3 show a fastener assembly 74
for the stringer member 22. The stringer members 22, 24 may have any suitable cross-
sectional configuration, e.g., C-shaped, and may be formed in any suitable manner.

[0031] In the illustrated embodiment, the first side panel 16 includes a first main side
panel 76 and a first side panel extension 78 (see Figs. 1 and 4). As illustrated, one end of the
first main side panel 76 is coupled to the rearwardmost-pillar 58. One end of the first side
panel extension 78 is attached to the other end of the first main side panel 76 and the other
end of the first side panel extension 78 is coupled to the rearward-pillar 54 such that the first
main side panel 76 and the first side panel extension 78 together form the first side of the bed.
[0032] Similarly, the second side panel 18 includes a second main side panel 80 and a
second side panel extension 82 (see Fig. 1). As illustrated, one end of the second main side
panel 80 is coupled to the rearwardmost-pillar 60. One end of the second side panel
extension 82 is attached to the other end of the second main side panel 80 and the other end
of the second side panel extension 82 is coupled to the rearward-pillar 56 such that the second
main side panel 80 and the second side panel extension 82 together form a second side of the
bed.

[0033] The side panel extensions 78, 82 may have any suitable cross-sectional
configuration, e.g., similar to or different than that cross-sectional configurations of the main
side panels 76, 80.

[0034] In the illustrated embodiment, the main side panels 76, 80 are of standard
length. The side panel extensions 78, 82 enable the length of the rear bed to be easily
modified for different vehicles. Specifically, to modity the length of the rear bed, the
manufacturer can simply add suitably sized side panel extensions 78, 82 to the main side
panels 76, 80 that correspond to a suitably sized floor panel 20. As a result, the side panel
extensions 78, 82, the floor panel 20, and the stringer members 22, 24 are the only
components of the frame 10 that are modified to provide different length rear beds. This
allows the tubular members 12, 14 and the main side panels 76, 80 to remain as common
parts and maintain the same size regardless of the desired bed length. Thus, the

interchangeability of parts for different frame lengths simplifies the manufacturing process
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and reduces manufacturing costs. It is contemplated that no side panel extensions 78, 82 may
be provided on the frame 10 should it be desired that the frame 10 be of standard length.
[0035] Each of the main side panels 76, 80 is formed with a mounting flange that
provides a joint for mounting the respective side panel extension 78, 82 thereto. The side
panel extensions 78, 82 may be mounted to the respective mounting flange in any suitable
manner, e.g., fasteners, welding. The stringer members 22, 24 also maintain the connection
between the main side panels 76, 80 and the side panel extensions 78, 82 and provide
structural rigidity to the frame 10. Alternatively, the side panel extensions 78, 82 may be
formed with mounting flanges. However, the main side panels 76, 80 and the side panel
extensions 78, 82 may be coupled to one another in any other suitable manner.

[0036] As shown in Fig. 7, side body panels 84, 86 are coupled to the frame once
assembled. In the illustrated embodiment, the side body panels 84, 86 are coupled to the
frame 210 shown in Fig. 6. However, it should be understood that the side body panels

84 ,86 may be coupled to the frame 10 shown in Fig. 1 in a similar manner. The side body
panels 84, 86 extend the length of the frame, and cover respective main side panels 76, 80
and side panel extensions 78, 80 (if provided). The side panels 76, 80 also include wheel
wells 88, 90 that align with the wheel wells 64, 66 of the main side panels 76, 80 when
coupled to the frame. '
[0037] The side body panels 84, 86 may include brackets and/or stiffening members
to facilitate connection to the frame and add rigidity. For example, Fig. 8 shows a
bracket/stiffening member assembly 92 for the side body panel 84. The side body panels 84,
86 may be coupled to the frame in any suitable manner, e.g., fasteners, welding.

[0038] The frame 10, 210 provides a simplified product that enables a simplified
manufacturing process with respect to known frames. For example, by forming the tubular
members 12, 14 in one piece by hydroforming, many parts can be eliminated. Also, by
eliminating welding to form the tubular members 12, 14, the tubular members are more
durable. Further, manufacturing costs are reduced due to interchangeability of parts for
different frame lengths.

[0039] Also, whereas known frames for motor vehicles are generally manufactured
from several parts with an elaborate process including stamping, forming, and welding, the
present invention provides improvements over known frames to simplify the manufacturing
process, reduce the number of parts, allow interchangeability of parts for different frame sizes,

and improve durability.
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[0040] The foregoing specific embodiments have been provided to illustrate the
structural and functional principles of the present invention, and are not intended to be
limiting. To the contrary, the present invention is intended to encompass all modifications,

alterations, and substitutions within the spirit and scope of the appended claims.
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Claims

What 1s claimed 1s:

1. A continuous, hydroformed tubular member, comprising:

a horizontal member having a first end and a second end;

a first vertical member having a first lower end coupled to said first end of said
horizontal member, said first vertical member also having a first upper pillar-free end to
form a first pillar configured to form a terminal end of an upwardly-open rear bed of a
motor vehicle; and

a second vertical member having a second lower end coupled to said second end
of said horizontal member, said second vertical member also having a second upper
pillar-free end to form a second pillar configured to form the terminal end of the
upwardly-open rear bed of a motor vehicle,

said horizontal member, said first vertical member, and said second vertical

member together forming a one-piece, unitary U-shaped member.

2. A frame for a motor vehicle, comprising:

a continuous, hydroformed tubular member having:

a horizontal member having a first end and a second end;
a first vertical member having a first lower end coupled to said first end of said
horizontal member, said first vertical member also having a first upper pillar-free end to
form a first pillar configured to form a terminal end of an upwardly-open rear bed of a

motor vehicle; and

a second vertical member having a second lower end coupled to said second end

of said horizontal member, said second vertical member also having a second upper

pillar-free end to form a second pillar configured to form said terminal end of said

upwardly-open rear bed of a motor vehicle,

said horizontal member, said first vertical member, and said second vertical

member together forming a one-piece, unitary U-shaped member;

a first side panel coupled to said first vertical member and including a first rear

wheel well to form a first side of said bed;

10
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a second side panel coupled to said second vertical member and including a
second rear wheel well to form a second side of said bed; and
a floor panel coupled between said first and second side panels and said

horizontal member of said tubular member to form the floor of said bed.

3. A frame according to claim 2, wherein said tubular member forms a rearwardmost-

pillar that is configured to receive a tailgate.

4. A frame according to claim 2, wherein said tubular member forms a rearward-pillar,
positioned forward of a rearwardmost-pillar, that 1s configured to receive a front panel

forming the forward side of said bed.

5. A frame for a motor vehicle, comprising:

first and second continuous, hydroformed tubular members, each of said first
and second tubular members having;:

a horizontal member having a first end and a second end;

a first vertical member having a first lower end coupled to said first end of said
horizontal member, said first vertical member also having a first upper pillar-free end to

form a first pillar configured to form a terminal end of an upwardly-open rear bed of a

motor vehicle; and

a second vertical member having a second lower end coupled to said second end
of said horizontal member, said second vertical member also having a second upper
pillar-free end to form a second pillar configured to form said terminal end of said

upwardly-open rear bed of a motor vehicle,

said horizontal member, said first vertical member, and said second vertical
member together forming a one-piece, unitary U-shaped member;
a first stringer member extending from said first upper pillar-free end of said

first tubular member to said first upper pillar-free end of said second tubular member to

structurally secure and interconnect said first vertical members of said first and second

tubular members; and

11
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a second stringer member extending from said second upper pillar-free end of

said first tubular member to said second upper pillar-free end of said second tubular
member to structurally secure and interconnect said second vertical members of said

first and second tubular members.

6. A continuous, hydroformed tubular member, comprising:

a horizontal member having a first end and a second end, and a first bracket and
stiffening member assembly therebetween;

a first vertical member having a first lower end coupled to said first end of said
horizontal member, said first vertical member also having a first upper pillar-free end to
form a first pillar configured to torm a terminal end of an upwardly-open rear bed of a

motor vehicle; and

a second vertical member having a second lower end coupled to said second end
of said horizontal member, said second vertical member also having a second upper
pillar-free end to form a second pillar contigured to form the terminal end of the
upwardly-open rear bed of a motor vehicle,

said first and second vertical members, each having a second bracket and
stiffening member assembly;

said horizontal member, said first vertical member, and said second vertical

member together forming a one-piece, unitary U-shaped member.

7. A frame for a motor vehicle, comprising:

a continuous, hydroformed tubular member having:

a horizontal member having a first end and a second end:

a first vertical member having a first lower end coupled to said first end of said
horizontal member, said first vertical member also having a first upper pillar-free end to
form a first pillar configured to form a terminal end of an upwardly-open rear bed of a
motor vehicle; and

a second vertical member having a second lower end coupled to said second end
of said horizontal member, said second vertical member also having a second upper

pillar-free end to form a second pillar configured to form said terminal end of said

upwardly-open rear bed of a motor vehicle,

12
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said horizontal member, said first vertical member, and said second vertical
member together forming a one-piece, unitary U-shaped member;

a first side panel coupled to said first vertical member and including a first rear
wheel well to form a first side of said bed;

a second side panel coupled to said second vertical member and including a
second rear wheel well to torm a second side ot said bed; and

a floor panel coupled between said first and second side panels and said
horizontal member of said tubular member to form the floor of said bed,

said tubular member forming a rearward-pillar that is configured to receive a

front panel forming the forward side of said bed.

8. A frame according to claim 7, wherein said frame further comprises a second
continuous, hydroformed tubular member that forms a rearwardmost-pillar that is

configured to receive a tailgate, said rearward-pillar positioned forward of said

rearwardmost pillar.

9. A frame according to claim 8, wherein said second tubular member comprises:

a horizontal member having a first end and a second end;

a first vertical member having a first lower end coupled to said first end of said
horizontal member, said first vertical member also having a first upper pillar-free end to

form a first pillar configured to form a terminal end of an upwardly-open rear bed of a

motor vehicle; and
a second vertical member having a second lower end coupled to said second end
of said horizontal member, said second vertical member also having a second upper

pillar-free end to form a second pillar configured to form said terminal end of said

upwardly-open rear bed of a motor vehicle.

13
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