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ABSTRACT

A bed assembly for a motor vehicle includes a floor pan that defines a bed surface
extending between longitudinal sides. Each of the longitudinal sides includes a side support
surface spaced from and parallel to the bed surtface. The bed assembly also includes a sidewall
panel having a lower end defining a base surface disposed adjacent to and supported by the side
support surface. In addition, the bed assembly includes a retention member extending along a
portion of one of the longitudinal sides to secure the base surface to the side support surface.

The retention member maintains the sidewall panel in abutting relation to the floor pan.



CA 024247766 2010-07-16

HYBRID PICK UP BOX

Field of the Invention

This invention relates to a bed assembly for a motor vehicle. More particularly,
the invention relates to a reduced weight bed assembly for a motor vehicle having a

secure connection between a floor pan and a sidewall panel.

10  Description of Related Art

A majority of motor vehicle component parts are formed from steel. The use of
steel for the component parts 1s advantageous in many regards: it is relatively
inexpensive, recyclable, and can be shaped into finished parts easily. Steel 1s, however,

15  also a heavy material. Thus, the use of steel in forming many of the component parts of

the motor vehicle results in an increase in the overall weight of the motor vehicle.

Reduction of overall motor vehicle weight 1s a constant goal for motor vehicle
manufacturers. A reduction in motor vehicle weight increases fuel efficiency and can
20  result in lower manufacturing costs. Previous reductions in motor vehicle weight have
been achieved by reducing the number of component parts and by using different
materials to form the component parts. With regard to the use of different materials,
many component parts are now being made from aluminum, synthetic materials, such

as plastic, and other materials that are lighter than steel.
25

Pickup trucks, and certain hybrid vehicles, include a bed at a rear portion to
provide a storage space for large items. The bed commonly occupies a significant area
of the pickup truck. Thus, manufacturing a reduced weight bed would contribute
significantly to reducing the overall weight of the pickup truck. The use of plastic

30  matenals to form a reduced weight bed is known



CA 02424766 2003-04-07

to those skilled in the art. For example, Umted States Patent 6,439,649 to Lorenzo et al.
discloses a bed that 1s formed trom a plurality of sections each separately molded trom « plastic
material. The plurality of sections includes a central section defining most of a floor and a front
wall, a left side section defining a left sidewall and a portion of the tloor, and a right side section
defining a right sidewall and the remaining portion of the floor. In one of the multiple
embodiments of the invention, the left sidewall 1s secured to the floor portion of the left section
by a tongue in groove joint. The floor portion of the left side section includes a groove defined
by spaced apart upright walls. The left sidewall includes a protruding tongue, which is received

within the groove to secure the left sidewall to the floor portion of the left section.

In addition, United States Patent 0,422,642 to Grimm et al. discloses a vehicle pick-up
bed that 1s made from polymeric material and that can be folded into shape by hand. The vehicle
pick-up bed is formed from a shect of material adhered to a generally flat sheet of reinforced
polymeric material. The sheet of material 1s placed in a mold. The reinforced polymeric
material 1s injected into the mold over a back side ot the sheet of material. The reinforced
polymeric material and the sheet of material are then molded nto a solid, forming a generally
flat component. When the molding process i1s complete, the gencrally tlat component is folded
along a plurahity of hinge edges into the shape of the vehicle pick-up bed. The vehicle pick-up
bed, after folding, includes a center section or floor, a first side wall, a second side wall, and a

third side wall.

Besides the use of plastic materials, the overall weight of the motor vehicle can also be
reduced by utilizing different manutacturing methods. A typical floor pan is formed by a
stamping operation, which requires sheet material of a certain thickness. The thickness of the
sheet material provided is greater than that desired in the finished floor pan to compensate for
reductions in thickness that occur during stamping. But because the amount of thickness
reduction varies in each stamping operation, the resulting floor pan can still be quite thick, thus

increasing the weight of the motor vehicle.

United States Patent 6,347,454 o Jurica ct al. discloses a roll forming process to be used

in the stecad of the stumping operation to manutacture a floor pan of a vehicle bed. 1In the roll

(-9
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forming process, a thin sheet of metal is utihized to form the tloor pan. As a result, the weight of

the bed 1s reduced, contributing to a reduction in the overall weight of the motor vehicle.

Summary of the Invention
A bed assembly for a motor vehicle mcludes a tloor pan that defines a bed surface
extending between longitudinal sides. Each ot the longitudinal sides includes a side support
surface spaced from and parallel to the bed surface. The bed assembly also includes a sidewall
panel having a lower end defining a base surtace disposed adjacent to and supported by the side
support surface. In addition, the bed assembly includes a retention member extending along a
portion of one of the longitudinal sides to sccure the base surtace to the side support surface.

The retention member maintains the sidewall panel in abutting relation to the floor pan.

Brief Description of the Drawings

Advantages of the invention will be readily appreciated as the same becomes better
understood by reference to the following detailed description when considered in connection
with the accompanying drawings wherein:

Figure 1 1s a side view of a motor vehicle including a bed assembly according to a first
embodiment of the invention;

Figure 2 15 an exploded, rear, perspective view of the bed assembly;

Figure 3 18 a cross-sectional view taken along line 3-3 of Figure 2 of a sidewall panel of
the bed assembly with a storage compartment shown in phantom;

Figure 4 1s a cross-sectional view, partially cut away, of the bed assembly with a side
crimp tab in a locked position;

Figure 5 is an enlarged, cross-sectional view of circle 5 in Figure 4;

Figure 6 is an exploded, rear, perspective view of a bed assembly according to a second
embodiment of the invention;

Figure 7 1s a cross-sectional view, partially cut away, of a sidewall panel and a floor pan
incorporating the second embodiment of the invention; and

Figure 8 1s an exploded, rear, perspective view of a bed assembly according to a third

embodiment of the invention.

e
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Detailed Description of the Preferred Embodiment
Referring to Figure 1, a motor vehicle 10, such as a pick-up truck 10, includes a
passenger cab 12 and a bed assembly, generally indicated at 14, extending rearwardly therefrom.

The bed assembly 14 allows for storage and transport of larger items and loads therewithin.

Referring to Figure 2, the bed assembly 14 includes a generally planar floor pan 16
having a front edge 18, a rear edge 20, and longitudinal sides 22, 24 extending therebetween.
The bed assembly 14 also includes sidewall panels, generally indicated at 26, 28, each extending
between a torward end 30 and a rearward end 32. A headboard 34 is secured to the passenger
cab 12 and extends perpendicularly out from the floor pan 16 at the front edge 18 thercot. The
headboard 34 is also fixedly secured to the sidewall panels 26, 28 at the forward ends 30 thereof
by welding, bonding, or by mechanical fasteners, all of which are known to those skilled in the

art.

A tailgate 36 disposed adjacent to the rearward end 32 of cach of the sidewall panels 26,
28. The tatlgate 36 1s movable between an open position, in which the tailgate 36 is generally
parallel to the tloor pan 16, and a closed position, in which the tailgate 36 is generally parallel to
the headboard 34 and latches with the rearward end 32 of each of the sidewall panels 26, 28.
When the tatlgate 36 1s 1n the open position, the floor pan 16 may be accessed from cutside the
pickup truck 10 for loading and unloading of items onto and off of the floor pan 16. Corner
supports 38 (one shown) are provided at the rearward end 32 of the sidewall panels 26, 28 to

support the sidewall panels 26, 28.

The tloor pan 16 includes a corrugated bed surface 40 extending between the longitudinal
sides 22, 24. A side support surface, generally indicated at 42, extends outwardly along a portion
of each ot the longitudinal sides 22, 24 of the floor pan 16 and supports the sidewall panels 20,

28 thereon.

Reterring to Figures 3 and 4, wherein reference is being made to only one of the two
complementary longitudinal sides 22, 24 tor purposes ol simplicity, the side support surface 42

along the longitudinal side 22 1s spaced apart from and parallel to the bed surface 40. A riser 43
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elevates the side support surface 42 in relation to the bed surface 40 of the floor pan 16. The side
support surface 42 includes a side groove 44 and a side channel 40, discussed in greater detail

subsequently.

Referring back to Figure 2, and similar to the longitudinal sides 22, 24, the front edge 18
of the floor pan 16 includes a front support surtace 41 for recetving the headboard 34. The front

support surtace 41 includes a front groove 43.

The floor pan 16 may be formed by various manufacturing processes including, but not
limited to, roll forming, pultrusion, and injection or compresston molding. The forming of the
floor pan 16 via roll forming, pultrusion, or molding results in a reduced weight floor pan as
compared to floor pans that are made of steel. As a result, the weight of the bed assembly 14 and

the motor vehicle 10 1s also reduced.

The tloor pan 16 includes a first plurality of corrugations 48 extending longitudinally
along the bed surface 40 between the front 18 and rear 20 edges. The first plurahity of
corrugations 48 provides strength to the floor pan 16 in order to allow the floor pan 16 to
withstand loads applied thereon. Floor supports 50 are positioned underneath the floor pan 16
and extend transverse to the longitudinal sides 22, 24 thereof to provide load-bearing support to
the floor pan 16. In addition, a rear support 52 is positioned underneath the floor pan 16 and
disposed adjacent the rear edge 20 thereotf to provide additional load bearing support to the floor
pan 16. Both the plurality of floor supports 50 and the rear support 52 are preferably formed

from a metal material.

Referring to Figure 3, the stdewall panel 26 includes inboard 54 and outboard 56 walls
detining an interior cavity 58. Although only one of the sidewall panels 26 1s shown, it will be
appreciated that the same applies equally to the other sidewall panel 28. The inboard wall 54
extends between a lower end 60 und an upper end 62. The lower end 60 defines a base surface,
generally indicated at 04, which 1s disposed adjacent to and 1s supported by the side support
surface 42 of the floor pan 16. The base surface 64 extends along a portion of the sidewall panel

26 and icludes a downwardly extending tlange 60 and an outwardiy extending flange 68. The

'



CA 02424766 2003-04-07

downwardly protruding tongue 68 fits inside the side groove 44 of the side support surface 42 to

secure the stdewall panel 26 to the tloor pan 10.

Referring to Figures 3 and 5. the upper end 62 of the inboard wall 54 includes a tonneau
cover attachment, generally indicated at 70, for securing a hard or sott tonneau cover (both not
shown) to the sidewall panel 26. The tonneau cover attachment 70 includes a J-shaped hook 72
for receiving the hard tonneau cover, and a recess 74 tformed for recerving a belt retainer (not
shown) of the soft tonneau cover, as described 1in United States Patent Nos. 4,757,854,

5,947,546, and 5,979,968.

Referring back to Figure 2, the sidewall panel 206 includes a plurality of dividers 76
positioned between the plurality of storage compartments 78, 80, 82. Each of the plurality of
storage compartments 78, 80, 82 allows for the storage of smaller items, such as tools, first aid
supplies, and the like. Although three storage compartments 78, 80, 82 are shown in Figure 2, it
will be appreciated that the number of storage compartments will vary depending upon the
design of the sidewall panel 26. The plurality of storage compartments 78, 80, 82 1s disposed
adjacent one another. The sidewall panel 26 may include additional storage space 84, 806 to
increase the stowing capacity of two of the plurality of storage compartments 78, 82,
respectively. [t can be seen, however, that one of the plurality of storage compartments 80 does
not extend downwardly similar to the other two storage compartments 78, 82 to provide
additional storage space due to the positioning of a wheelwell closure 88, which 1s shaped to fit

over a wheel 90 (shown in Figure 1).

Referring to Figures 3 and 4, a hinge 92 1s fixedly secured to the inboard wall 54 of the
sidewall panel 26. A door 94 is attached (o the hinge 92 so that the door 94 may be pivotally
opened or closed for access to one or all of the plurality of storage compartments 78, 80, 82. The

number of doors 94 provided depends upon the design specifications of the sidewall panel 26.
The sidewall panels 26, 28 are preferably formed from injection or compression molded

thermoset or thermoplastic materials. Further, the stdewall panels 26, 28 may be formed using

S-RIM, spray lay up, or sheet molding compound processes.

§
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The bed assembly 14 also Includes a retention member, generally indicated at 96,
extending along a portion of the longitudinal side 22. In the first embodiment, the retention
member 96 is a side crimp tab 98 extending out trom the side support surface 42 of the tloor pan
16 to retain the base surface 64 to the side support surface 42. The side crimp tab 98 18 movable
between an unlocked position, in which the side crimp tab 98 s positioned away from the base
surface 64 to allow for insertion of the sidewall panel 26 into the side groove 44, and a locked
position, in which the stde crimp tab 95 closes against the base surface 64 to maintain the
sidewall panel 26 in abutting relation to the floor pan 16, as ts shown in Figure 4. Figure 3
represents the side crimp tab 98 in a position intermediate between the unlock position and the
locked position. A layer of adhestve material 100 1s applied along the side support surface 42 1o

further secure the base surtface 64 thereto.

Referring once again to Figure 2, a bottom portion 102 of the headboard 34 includes an
attachment surface 104 that is adjacent to and supported by the front support surface 41 of the
floor pan 16. The attachment surtace 104 includes a downwardly extending attachment tlange
106 that fits within the front groove 43. The attachment fiange 106 is preferably T-shaped. A
front crimp tab 108 is located along the front support surface 41 and 1s movable from an
unlocked position to a locked position. The front crimp tab 108 moves from the unlocked
position to the locked position after insertion ot the attachment tlange 100 into the front groove

43 to secure the headboard 34 to the floor pan 106.

The headboard 34 may be formed by various manulacturing processes including, but not
limited to, roll forming, pultrusion, and injection or compression molding. A second plurality ot
ribs 109 is formed along the headboard 34 during the headboard manutacturing process to

provide added strength thereto.

Referring to Figures 6 and 7, wherein like primed reference numerals represent similar
elements as those described above, in a second embodiment of the bed assembly 147, the
retention member 96° for securing the sidewall panels 267, 28 to the tloor pan 16" 1s a chip 110.

The base surface 64’ of the sidewall panel 28 includes the downwardly 66’ and outwardly 68°
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extending flanges. The side support surface 427 along cach longitudinal side 22’ of the tloor pan
16° includes an outward step 113 to support the downwardly 66" and outwardly 68 extending

tflanges therealong.

Referring to Figure 7, the clip 110 fits around the outwardly extending tlange 68’ and a
portion of the side support surface 42" in abutting relation with the outwardly extending tlange
68’ to secure the sidewall panel 26° to the floor pan 16°. The clip 110 1s generally C-shaped and
has varying lengths depending upon design preferences. For example, the clip 110 may extend
along an entire length of one of the longitudinal sides 227, 24° of the floor pan 16°, or the clip
1 10 may engage only a small portion of one of the longitudinal sides 227, in which case multiple
clips 110 may be positioned along the longitudinal side 227, 247 to secure the sidewall panel 26’

to the floor pan 16,

Referring to Figure 8, wherein like double primed reference numerals represent similar
elements as those described above, a third embodiment of the bed assembly 14" includes an
integrally formed one-piece floor pan-headboard, generally indicated at 120, that is used in the
stead of the separately formed floor pan 10, 16° and headboard 34, 34" of the previous
embodiments. The one-piece floor pan-headboard 120 includes a floor pan portion 122 having
longitudinal sides 2277, 2477, and u headboard portion 128. The floor pan sides 124, 120 include
the side support surface 427", the base surtace 64, and the side crimp tab 98" as shown in the

first embodiment to secure the sidewall panel 2677 to the one-piece floor pan-headboard 120.

The one-piece floor pan-headbouard 120 1s preferably formed via roll forming a thin sheet
of metal or by pultruding long glass fibers into a fiber mat. The thin sheet of metal or fiber mat
1s then folded at a cut-out (not shown) to form the floor pan portion 122 and the headboard
portion 128. The side support surface 64’ and the side crimp tab 98" are formed along sides of
the thin sheet of metal or the fiber glass mat during the chosen forming process. In either case,
the resulting one-piece tloor pan-headboard 120 contributes to overall weight reduction ot the

bed assembly 14°".
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The invention has been described 1n an 1llustrative manner. It 1s to be understood that the
terminology, which has been used, 1s intended to be in the nature of words of description rather
than of hmitatton. Many modifications and variations of the invention are possible in light of the
above teachings. Theretore, within the scope of the appended claims, the invention may be

practiced other than as specttically described.

9
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Claims

What 1s claimed is:

1. A bed assembly for a motor vehicle comprising:

a floor pan defining a bed surface extending between longitudinal sides, each of

said longitudinal sides including a side support surface spaced from and parallel to said

bed surface;

a sidewall panel having a lower end defining a base surface disposed adjacent to

and supported by said side support surface; and

a retention member extending along a portion of one of said longitudinal sides
and securing said base surface to said side support surface to maintain said sidewall
panel 1n abutting relation to said tloor pan, wherein said retention member 1s a side
crimp tab extending alone a portion of each of said side support surfaces and movable

from an unlocked position to a locked position.

2. A bed assembly as set forth in claim 1 wherein said base surface defines a

downwardly extending flange.

3. A bed assembly as set forth in claim 2 wherein each of said side support surfaces
defines a side groove extending along a portion of said longitudinal side to receive said

downwardly extending flange therein.

4. A bed assembly as set forth in claim 3 wherein said base surface defines an

outwardly extending flange.

5. A bed assembly as set forth in claim 4 wherein each of said side support surfaces

includes a side channel to receive said outwardly extending flange therein.

6. A bed assembly as set forth in claim 5 including a layer of adhesive material applied

along said side support surface to further secure said base surface thereto.

10
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7. A bed assembly as set forth in claim 6 including a plurality of supports positioned

underneath said floor pan and extending between said longitudinal sides transverse

thereto.

8. A bed assembly as set forth in claim 7 wherein said sidewall panel includes

outboard and inboard walls defining an interior cavity therebetween.

9. A bed assembly as set forth in claim 8 wherein said sidewall panel includes a divider

to define a storage compartment.

10. A bed assembly as set forth in claim 9 including a door pivotally hinged to said
inboard wall of said sidewall panel to selectively allow access to said storage

compartment.

11. A bed assembly as set forth in claim 10 wherein said sidewall panel includes a

tonneau cover attachment.

12. A bed assembly as set forth in claim 11 wherein said sidewall panel is molded from

a plastic matenal.

13. A bed assembly as set forth in claim 12 wherein said tonneau cover attachment

includes a J-shaped hook.

14. A bed assembly as set forth in claim 12 wherein said tonneau cover attachment

includes a tonneau cover-receiving recess.

15. A bed assembly as set forth in claim 1 including a headboard having a bottom

portion defining an attachment surface.

11
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16. A bed assembly as set forth in claim 15 wherein said floor pan includes a front

edge including a front support surface spaced from and parallel to said bed surface for

receiving said attachment surface.

17. A bed assembly as set forth in claim 16 including a front crimp tab extending along

said front support surface and movable from an unlocked position to a locked position

to secure said attachment surface to said front support surface.

18. A bed assembly for a motor vehicle comprising:

a floor pan defining a bed surface extending between longitudinal sides, each of
said longitudinal sides including a side support surface spaced from and parallel to said

bed surface;

a sidewall panel having a lower end defining a base surface disposed adjacent to

and supported by said side support surface; and

a retention member extending along a portion of one of said longttudinal sides
and securing said base surface to said side support surface to maintain said sidewall
panel in abutting relation to said floor pan, wherein said retention member 1s a clip

removably secured to said base surface and said side support surface.

19. A bed assembly as set forth in claim 18 wherein said base surface includes a

downwardly extending flange and an outwardly extending flange.

20. A bed assembly as set forth in claim 19 wherein each of said side support surfaces

includes an outward step for supporting said outwardly extending flange therealong.

21. A bed assembly as set forth in claim 20 including a layer of adhesive material

applied along said side support surface to further secure said base surface thereto.
22. A bed assembly as set forth in claim 21 including a plurality of supports positioned

underneath said floor pan and extending between said longitudinal sides transverse

thereto.

12
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23. A bed assembly as set forth in claim 22 wherein said sidewall panel is molded from

a plastic material.

24. A bed assembly as set forth in claim 23 wherein said clip extends all along one of

said longitudinal sides.

25. A bed assembly for a motor vehicle having a passenger cab, said bed assembly
comprising:

an integrally formed, one-piece floor pan-headboard having a headboard portion
adapted to be secured to the passenger cab and a floor pan portion defining a bed
surface extending between longitudinal sides, said longitudinal sides each including a
side support surface spaced from and parallel to said bed surtace;

a sidewall panel having a lower end defining a base surface disposed adjacent to

and supported by said side support surface; and
a retention member extending along a portion of one of said longitudinal sides
and securing said base surface to said side support surface to maintain said sidewall

panel in abutting relation to said floor pan, wherein said retention member is a side
crimp tab extending along a portion of each of said side support surfaces and movable

from an unlocked position to a locked position.

26. A bed assembly as set forth in claim 25 wherein said base surface defines a

downwardly extending flange.

27. A bed assembly as set forth in claim 26 wherein each of said side support surfaces
defines a side groove extending along a portion of said longitudinal side to recerve said

downwardly extending flange therein.

28. A bed assembly as set forth in claim 27 wherein said base surface defines an

outwardly extending flange.

29. A bed assembly as set forth 1n claim 28 wherein each of said side support surfaces

includes a side channel to receive said outwardly extending flange therein.

13
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30. A bed assembly as set forth in claim 29 including a layer of adhesive matenal

applied along said side support surface to further secure said base surface thereto.

31. A bed assembly as set forth in claim 30 including a plurality of supports positioned

underneath said floor pan and extending between said longitudinal sides transverse

thereto.

32. A bed assembly as set forth in claim 31 wherein said sidewall panel includes

outboard and inboard walls defining an interior cavity therebetween.

33. A bed assembly as set forth in claim 32 wherein said sidewall panel includes a

divider to define a storage compartment.

34. A bed assembly as set forth in claim 33 including a door pivotally hinged to said

inboard wall of said sidewall panel to selectively allow access to said storage

compartment.

35. A bed assembly as set forth in claim 34 wherein said sidewall panel 1s molded from

a plastic matenal.

14
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FIG - 1
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