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(57) Abrege(suite)/Abstract(continued):
vehicle, and a door panel disposed between the first and second panels, the door being hingedly attached to one of the first and

second panels, wherein the panels are formed from a polymer material. In one embodiment, the panel adjacent the street-side wall
of the vehicle (I.e., the driver-side panel) defines a cavity extending rearwardly into the cargo area, the cavity being sized (in terms of

the cavity's width) to accommodate the seat-back of the driver's seat.
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BULKHEAD ASSEMBLY FOR VEHICLES

ABSTRACT OF THE DISCLOSURE

A bulkhead assembly for a vehicle such as, for example, a van or truck
comprises a first panel adjacent and substantially perpendicular to a street-side wall
of the vehicle, a second panel adjacent and substantially perpendicular to a curb-
side wall of the vehicle, and a door panel disposed between the first and second
panels, the door being hingedly attached to one of the first and second panels,
wherein the panels are formed from a polymer material. in one embodiment, the
panel adjacent the sireet-side wall of the vehicle {1.e., the driver-side panel) defines

a cavity extending rearwardly into the cargo area, the cavity being sized (in terms of

the cavity's width) to accommodate the seat-back of the driver's seat.
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BULKHEAD ASSEMBLY FOR VEHICLES

BACKGROUND

[0001] The present disclosure relates to bulkhead assemblies for vehicles. |t
finds particular application in conjunction with vehicles such as, forexample, cargo
vans and the like, and will be described with particular reference thereto. However,

it is to be appreciated that the present exemplary embodiment is also amensble to
other like applications. '

f0002] Bulkhead assemblies are known_for use in vehicles such as trucks, vans,
and the like, that include a rear section for storing cargo (i.e., a cargo section). A
bulkhead serves as a partition between the rear cargo section and the operator or
cabin section of the vehicle. Thus, the bulkhead fUnctions, IN one aspect, to prevent
any loose or unsecurad cargo from moving into the cabin area during opertation of
the vehicle.

[0003] It is desireble 0 maximize the space of a vehicle such as a van, cargo,
van, truck, or the like and provide the maximum amount of ca'rgo area. Maximizing
cargo space, however, must be balanced with providing a comfortable environment
for the driver and any other passengers, who may spend a considerable amount of
time drniving the vehicle. Placing the bulkhead closer to the driver's and passenger’s
seats obviously provides a larger cargo area. The cost of placing the bulkhead,
which is typically a substantially vertical partition, closer (o the cabin seats is
compromising the operator's comfort by limiting the total area of the cabin and/orthe
ability of the operator(s) to recline the respective seats.

[0004] Another drawback to known bulkheads is that they are typically
constiructed of metal materials. The use of metal panels increases the noise in the
vehicle due to metal cargo striking the metal bulkhead and/or vibration between the
metal bulkhead and the metal pieces connecting the bulkhead o the vehicie.
[000€] Thus, there 1s a2 need for a bulkhead assembly that aliows the space of
both the cargo area and the cabin area to be maximized as desired. Thereis also a
need for a bulkhezd that provides exira space in the vehicle's cabin to allow the
driver to recline his or her seat to a comioriable position. Additionally, there is a

”~

need 101 a bulkhead whose primary components are iormed from a material other
than metal.
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BRIEF DESCRIPTION

[0006] In accordance with one aspect of the present disclosure, a bulkhead,
for a vehicle having a street-side, a curb-side, and a longitudinal center [ine
comprises a first panel adjacent to the street-side of the vehicle, a second panel
adjacent to the curb-side of the vehicle; and a door panel disposed between and
hingedly attached to one of the first and second panels, wherein the first, second, anad
door panels are formed from a polymer material. At least one of the first and second
panels defines a cavity having a width sufficient to accommodate a seat back when
the seat back is moved into a reclined position.

[0007] In accordance with another aspect of the present disclosure, a
bulkhead, for a vehicle having a street-side, a curb-side, and a longitudinal center iine
comprises a first panel adjacent and substantially perpendicular to the street-side of
the vehicle; a second panel adjacent and substantially perpendicular to the curd-side
of the vehicle; and a door panel hingedly connected to the first panel, wherein each of
the first, second, and door panels is formed from a polymer material. At least one of
the first, second and door panels defines a cut out window area covered by a mesh
screen.

[0008] In accordance with a further aspect of the present disclosure, a
bulkhead assembly, for a vehicle having a street-side, a curb-side, a longitudinali
center line, and including a driver's seat having a moveable seat back with a seat
width, comprises a first panel adjacent and substantially perpendicular to the street-
side wall of the vehicle; a second panel adjacent and substantially perpendicular to
the curb-side wall of the vehicle, the second panel lying substantially in the same
vertical and horizontal planes as the first panel; and a door hingedly attached to one
of the first and second panels, wherein each of the first panel, second panel, and
door is formed from a polymer material, and the first panel defines a cavity 1)
extending toward a cargo portion of the vehicle and ii) sized to accommodate the
driver's seat when the driver's seat is moved back or the seat back is tilted into a

reclined position. The second panel is substantially planar.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Figure 1 is a side perspective, partially cut away, of the cargo area of a

cargo van that includes one embodiment of a bulkhead assembly in accordance with

the present disclosure;

[0010] Figure 2 Is a view from the inside rear of the cargo van of Figure 1;
[0011] Figure 3 is a top plan view of a cargo van with the roof removed

showing the cabin area, the bulkhead assembly of Figure 1, and a portion of the

cargo area;

22
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[0012] Figure 4 is a rear elevation of the bulkhead assembly of Figures 1;
[0013] Figure 5 is an exploded view of the bulkhead assembly of Figure 1;
[0014] Figure 6 is a rear elevation of the street-side panel of the bulkhead

assembly of Figure 1;

[0015] Figure7 is afront elevational view of the street-side panel of the bulkhead
assembly of Figure 1;

[0016] Figure 8 is 2 top plan view of the bulkhead assembly of Figure 1;
[0017] Figure 8a is a detail of the circled area of Figure 8;

[0018] Figure Sis atop plan view of the bulkhead assembly of Figure 1 showing
the door in a fully opened position;
[0018] Figure 101s a side perspective, partially cut away, of a cargo van including

a bulkhead assembly of a second embodiment in accordance with the present
disclosure; '

[0020] Figure 11 s a view from the inside rear of the cargo van of Figure 10;
10021} Figure 12 is a top plan view of the cargo van of Figure 10 with the roof

removed showing the cabin area, the bulkhead assembly of Figure 10, and a portion

of the cargo area of the vehicle;

[0022] Figure 13 is a rear elevational view of the bulkhead assembly of Figure
10;

[0023] Figure 14 is an exploded view of ihe bulkhead assembly of Figure 10;
[0024] Figure 15 is a side elevational view of the street-side panel of the
bulkhead assembly of Figure 10;

[0025] Figure 16 is a top plan view of a portion of the cabin area showing the
driver's seat and the street-side panel of the bulkhead assembly of Figure 10;

[0026] Figure 17a is a perspective of the street-side panél of the bulkhead
assembly of Figure 10;

[00271 Figure 17b is a rear elevational view of the panel in Figure 172a;

[00281 Figure 17cis a front elevational view of the panel in Figure 17a;

[0028] Figure 17d is a top plan view of the panel in Figure 17&;

[0030] Figure 18 is a top plan view of the bulkhead assembly of Figure 10 with
the door in a fully open position; anc

[0031] Figure 18 is a side elevation schematic of the driver's side of the vehicie

displaying different seat configurations possibie utilizing difierent bulkhead
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assemblies in accordance with the present disclosure.

DETAILED DESCRIPTION

[0032] The presentdisclosure relates to a bulkhead assembly suitable for use in
a vehicle such as a van, cargo van, truck, or the like. Venhicles such as vans,
commercial vans, cargo vans, frucks, and the like include a forWard seCt'ion', arear
section, a longitudinal center 'Iine, a street-side, and a curb-side. ' Using the
American convention for driving, the area left of {he longitudinal center line of the
vehicle is referred to as the street-side and the area right of longitudinal center line
of the vehicle is referred to as the curb-side. The terms “street-side” and “curb-side”
are merely used for purposes of convenience. It will be appreciated that items
defined as a street-side item or a curb-side item can be switched'along the
longitudinal center line of the vehicle without departing irom the scope of the

disclosure.

[0033] Generally, a bulkhead assembly in accordance with the present disclosure
comprises a first panel adjacent and substantially perpendicular to a street-side wall
of the vehicle, a second panel adjacent and substantially perpendicular io a curb-
side wall of the vehicle, and a third panel (also referred to herein in as a door panel
or door) positioned between the first and second panels and hingedly attached to
one of the first and second panels, wherein the first panel, the second panél, and
the door panel are made from a polymernc matenial. In one embodiment, each of the
first panel, the second panel, and the door panel are subst'antia.lly vertical and
substantially planar. In another embodiment, at least one of the street-side panel
and/or the curb-side panel gefines a cavity sized to accommodate the driver's or
nessenger’s seat, respectively, when such seats are moved rearward énd/or Into a
reclined position.

[0034] With reference to Figures 1-9, one embodiment of a bulkhead assembly in
accordance with the present disclosure is shown. As shown in Figures 1-3, a cargo
van 10 comprises a bulkhead assembly 12 separating a cabin area 14 from a cargo
area 16. The bulkhead assembly 12 comprises & ..irst nanel 18 adjacent a street-
side wall SW of the vehicle, a second panel 20 adjacent a curb-side wall CW of the

vehicle, and a door panel 22 disposed between the first and second panels. Adoor

panel 22 is hingedly attached to one of the Tirst and the second panels. As shown in

Figures 1-9, the bulkhead assembly 12 extends substantially across the entire width
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of the vehicle. The bulkhead assembly 12 is substantially perpendi*c':ular to the
street-side and curb-side walls of the vehicle. In the embodiment in Figures 1-9,
each of the panels of bulkhead assembly 12 are considered flat in that the panels
are substantially planar and vertical and do not define any major cavities or

channels with the exception of any ribbing that may be included for decorative or

reinforcing purposes.

[0035] Each of the first panel, the second panel, énd the door panel have a front
surface oriented towa rd the cabin portion of the vehicle {(surfaces 18a, 20a, and 22a
respectively), and a rear surface oriented toward the cargo area of thefvehicle '
(surfaces 18b, 20b, and 22b respectively). Each of the first and second panels
includes a first edges 18¢c and 20c, respectively, oriented toward a side wall of the
vehicle and a second edge 18d and 20d oriented toward the oentér line o'f'the.
vehicle between the side-walls of the vehicle (i.e., the longitudinal axis of the
vehicle). A passageway P is defined between edges 18d and 20d of panels 18 and
20 when panel (e.g., door 22) is moved into an open position thereby allowing a
passenger to enter the cargo area through the cabin area, or vice versa, without
having to exit the vehicle. Edges 18c and 20c may inciude a substantially vertical
segment and an angled or rounded toward a top edge of the panel o more closely
mimic or fit the shape or contour of the wells of the vehicle.

F0036] A panel, e.qg., door 22, may be hingedly connected to either the first or
second panel in any suitable manor. As shown in the embodiment in Figures 1-9,
door 22 is hingedly attached to the first panel 18. The hinge Is created via cylinder
shaped projections that extend from and are integral with edge 18d of panel 18 and
cylinder-like projections that extend from and are integral with a hinged edge 22c¢ of
door panel 22. Each of the projections include a slot 25. The cylinder projections are
positioned to fit in between or adjacent cylinder projections on panel 18. A hinge pin
63 is inserted through slots 25 of the cylinder projections to hingedly connection door
22 to panel 18. Some of the cylinder projections in Figures 6 and 7 are shown In
cross section to expose slot 25 that extends therethrough. The door may be hingedly
connected to one of the panels in any other suitable manner including, but not |imitéd .
to, a separate hinge assembly that is individually fastened to each of the door panel

and one of the first or second panels. For example, other hinge structures such as

several discrete
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hinges or a piano hinge may be used.

[0037] The bulkhead assembly 12 is attached to the interior of cargo van 10 at
several different locations via appropriate attachment brackets. The first panel 18
and the second panel 20 are attached to a street-side wall and the curb-side wall of
the vehicle via attachment brackets 26 and 28, respectively. Panels 18 and 20 each

include a piurality of projections 30 near the vertical edges of the panel. Projections
30 define apertures 31 that extend through the panels 18 and 20, and are adapted
to receive a fastener to fasten the attachment brackets 26 and 28 to the respective
pénels. First and second panels 18 and 20 are attached to the floor of the vehicle
via brackets 38a and 38b respectively. Brackets 38a and 38b resembie angle iron
brackets and have a vertical flange'and a horizontal flange perpendicular to the
vertical flange. The vertical flange of the brackets 38a and 38b each comprise a
plurality of apertures positioned to correspond to projections 30 near the base of
panels 18 and 20. Similar to the vertical projections, the projections 30 along the
base of the panels define apertures adapted to receive a fastener. Bulkhead
assembly 12 is also attached to the c-eiling of the vehicle via ceiling brackets 36
through apertures near a top edge of the panels. It will be appreciated that the
panels of a bulkhead assembly in accordance with the present disclosure may be
attached to the vehicle using any suitable bracket and is not limited o the brackets
depicted in the present embodiments. That is, the brackets may be sized and
shaped as desired to suit a particular purpose or intended use. The shape and size

of the attachment brackets may vary depending on factors including, but not limited

to, cost, vehicle type, and the attachment location.

[0038] As shown in Figure 5, the top of panel 18 is attached to the top of panel
20 by a connector bracket 34. Bracket 34 may be attached to panel 18 and panel

20 by any suitable manner including, for example, by iasieners. Connecting the first

and second panels via, for example, connector bracket 34 may be useful to further

stabilize and support the bulkhead assembly.

- [0039] Asshownin bulkhea\d assembly 12, door panel 22 and second panel 20
include a window or view area defined by cutout portions 46 and 46°. The window
area is covered by an object such as mesh screen 47 and 47°, which is held in place

by fasteners 45 extending through apertures 48 and 48° of mesh screens 47 and 47°

and corresponding aperiures 48 of the respective panels.
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[0040] A door stop system may be provided to prevent door panel 22 from

swinging open into the cabin area of the vehicle. A door stop system is provided in

bulkhead assembly 12 by opposing flanges 42 and 44 '(FlGURE' 8a). Fla'nge 42
extends from surface 20a of panel 20 substantially perpendicular to edge 20d.

Flange 44 extends from surface 22b of door panel 22 substantially perpendicutar to

non-hinged edge 22d. Flange 42 is adapted to contact flange 44 and prevent the
door panel from swinging in toward the cabin area of the vehicle. |t will be
appreciated that, if desired, the flange may be provided on the opposite surfaces‘ of
the respective panel to prevent the door from opening into the cargo area.

[0041]  Figure 9 shows door panel 22 swung into a fully open position. In its fully
‘open position, door panelx 22 defines an angle a relative {o its closed position.
Generally, door panel 22 can be opened to a point where the hinged edge of door
nanel 22 abuts or mekes contact with the hinged edge 18d of, for example, first
panel 18, thereby defining an angle a. The angle depends on the thickness of the
respective panels and the hinge assembly employed. in one embodiment, tﬁe angle
ais about 140°. A door angle of at least about ninety degrees (90°) is an advantage
as it allows full doorway widih access to the cargo area when the door is opened.

[0042] With reference to Figures 10-18, a second embodiment of a bulkhead

assembly in accordance with the present disciosure is snown. As shown In figures
10-12, bulkhead assembly 52 is positionéd in vehicle 50 and divides cabin 54 from
cérgo area 56. Bulkhead z2ssembly §2 comprises a first panel 58 adjacent and
éubstantially nerpendicular to a street-side wall SW of the vehicle, a second panel
60 adjacent and substantially perpendicular to a curb-side wall CW of the vehicle,

and door panel 62 disposed between first panel 58 and second panel 60, and
hingedly attached to tirst panel 8.

[0043] The second panel 60, door panel 62, as well as the connection pieces
displayed in bulkhead assembly 52 are as described with respect to the
corresponding structures in bulkhead assembly 12 and reference is made to the
nrevious discussion of those structures. Bulkhead 82 employs a difierent type of
first (or street-side) panel, which 1s described below.

[0044] First panel 58 of bulkhead assembly 52 is contoured and defines a cavity
90 (FIGURE 12). Cavity 90 has a width W1 sized to receive the seat-back portion

57 of seat 552 when the seat-back portion §7 of seat £5a i1s moved to a reclined
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position. Cavity 90 is defined by a vertical portion 84 and an angled portion 93
(FIGURE 15) recessed relative to the cabin surface 68a of panel 58. That is, cavity

90 extends rearwardly into the cargo area of the vehicle and has a depth d.

[0045] It will be appreciated that a contoured panel for a bulkhead assembly in
accordance with the present disclosure is not limited to a contoured panel depicted
in the embodiment of Figures 10-18. A contoured panel may be configured as
desired to suit a particular purbose or intended use. The width of the cavity is not
limited except to the extent that the cavity (e.g., cavity 80) have a width sized to
accommodate a seat back of, for example, a driver’s seat, positioned in the cabin in
front of the contoured panel. The depth df the cavity is not limited in any manner
and may be selected as desired for a particular purpose or intended use.
Additionally, the shape of the cavity is not limited to the shape of the cavity depicted
in the embodiment of Figures 10-18. For example, the cavity may be angled from
the top edge 'of the panel, L.e., not include any veriical portion, or may be curved or

rounded. In one embodiment, the cavity may be a substantially vertically recessed
wall and extend the eniire height of the panel.

[0046]  ltis gesirable, however, 10 have the cavity form only a select portion of the
panel height so as to imit the amount of cargo area that is reduced by the use of a
contoured panel. The primary purpose of the recess is the aCcommddation.of the
driver's seat back. ltis also desirable to provide a cavity having a shape, size, and
locztion to only accommodzte a driver-seat seat back and maximize cargo space.
With reierence to riIGURES 15 and 17a-17d, panel 58 includes marginal portions

81a and 81Db aajacent edges 58c and 58d, respectively, and having a width W2 and

W3, respectively. Panel 58 includes a vertical lower portion 82 extending from the
base of panel 58 to a selected height. Cavity 90 is defined by an angled portion 83,

which angles out of the plane of vertical lower portion 82 into the cargo area of the

vehicle, a vertical upper portion 84 integral with angled portion 83, and wall or

flanges 25a and S38b that are inlegral with marginal portions ©1a and 91b,
respectively, and are also integral with angied portion 83 and vertical upper portion
84. Thus, angled porion 83 and vertical upper portion 84 are longitudinally
disposed behind or rearward of vertical lower portion 92. By cavity 90 forming only a
select portion of the panel 58, an area under the vertical upper portion 84 and

angled portion 83 ts slill available ior storing cargo. As shown in FIGURE 15, the

8
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available area may be viewed as the sum of areas A1 and A2. The area A1is
defined under vertical upper panel 84 from the edges of panel 58, and from the
base of panel 58 to the bottom of angled portion 93 along a line extrapolated from
the edge of vertical upper portion 84. The area A2 is defined under vertical upper
panel 94 from the edges of panel 58 and from the bottom of angled portion 83 to the
top of angled portion 83 (i.e., where angled portion 83 meets vertical upper portion
84).

[0047] Door 62 is hingedly attached {o panel §8 in a manner similar to that
- previously described with respect to the embodiment of Figures 1-9. Panél 58 and '
door 62 comprise cylinder projections 64a and 64b, respectively, having slots .65
extending therethrough. The projections are spaced apart such that projections 64b
may be placed between successive projections 64a and panel §8. The hinged
connection is provided by a pin 83 inserted through slots €5 of the projections.
[0048] As shownin Figure 18, contoured panel 88 restricts the degree to which
door panel 62 can open into the cargo area. It Is desirable that thé door be
positioned iorward of the cavity so that upon being rotaied open it does not extend
to far back into the cargo area. When opened, door 62 eventually contacts a portion
of wall 35b, which defines the exterior of cavity 90, such that door 62 cannot open or
extend beyond a certain point. As shown in Figure 18, in the fully opened posiﬁbn,
door 62 defines an angle B reiative to the fully closed position of the door. In one
embodiment, the angie B is at least 90°. In another embodiment, the angle B is
about 115°. The angle [ will depend on the shape, width, and depth of the cavity.
As shown In FIGURE 18, even though the angle by which the door 62 can be
opened is slightly reduced, by not moving door 62 back and keeping it forward of the
cavity, extra space S Is created In the cargo area. More specifically, if the door were
moved back toward the vertical plane of upper vertical wall 84 then an area S of the
cargo area or a portion thereof would be lost to allow for clearance of the door as
the door Is rotatea o an open or ciosed position.

[0048] With reference 1o rigure 19, a schematic representation is shown
depicting difierent pcssible seat positions in a2 vehicle employing bulkhead
assemblies In accordance with the present disclosure. Figure 19 shows the driver's

portion ot a vehicle 100 with cabin area 102 and cargo area 104 separated by a

bulkhead assembly 103 in accordance with the present disclosure employing one of

9
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a flat panel 106a or a contoured panel 106b adjacent a street-side wall of the
vehicle. Bulkhead 103 is positioned at the same location in the vehicle relative to
cabin area 102 and cargo area 104, but employs different first or street-side panels,
..., flat panel 106a or contoured panel 106b. Cabin area 102 includes driver's seat
108 with seat-back 110 and mounting base 112. Seat 108 I1s adapted to be moved
forward or backward relative to mounting base 112. At positioh P1, seat 108 is
moved to its full forward position with seat-back 110 in a fully upright position. At
position P2, seat 108 is moved to its fully bac‘kward position with seat-back 110 in its
fully upright position. At position P3, seat 108 is moved fully backward, and seat-
back 110 is partially reclined. Seat 108 rhay be in position P3 when either a flat
- panel 106a or a contoured panel 106b is employed in bulkhead assembly. Position
P4 depicts seat 108 in '{'ull backward position and reclined past position P3.
Reclining seat 108 to poesition P4 is. possible using a contoured panel 106a in
accordance with the present disclosure. It will be appreciated that seat-back 110
may be reclined to position P4 when using a bulkhead assembly comprising a flat
npanel such as panel 106z if the hulkhead assambly is moved toward the rear (i.e.,
into the cargo area) of the vehicle. Position P5 depicts the seat in a full backward
position and fully declined. Reclining seat-back 110 to position P& is obtainable by
1) moﬁing the bulkhead assembly comprising either panel 1062 or 106b toward the
rear of the vehicle and further into the cargo area, or 2) eliminating or removing the
bulkhead entirely. The abiiity'to move the driver's seat to a variety of positions |
between P1 and P3 or, better, between P1 and P4 is a significant advantage. This
ability means that a given installation will accommodate drivers of a large variety of

sizes. This ability also improves the comfort of a driver who may spend a significant

nortion of his or her work day in a bulkhead equipped truck or van.

[0050] The panels of a bulkhead assembly in accordance with the present
disclosure are formed from a material other than metal. The panels are formed from
a polymer maternial such as plastic matenals. Suitable plastic polymers include, but
are not hmited io, polyethylenes, polypropyienes, polystyrene, acrylonitrile-
butadiene-styrene resins, phenolic resins, polyurethanes, polyolefins,
polyisocyanurates, and the like. The polymer maternals may aiso be composite
materials, i.e., a polymer matrix reiniorced with a tfiber or other reinforcing material

having a sufficient length 1o thickness ratio 1o provide a desirable reinforcing function

10
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in one or more directions. In one embodiment, the polymer material is a foamed
polymer. Foamed polymers are also known as cellular polymers, polymeric foams,
and expanded polymers. Examples of suitable foamed polymers include, but are
not limited to, cellular polystyrene, polyurethane foams, polyisocyanurate foams,
phenolic foams, cellulose acetate, polyolefin foams.

[0051] The panels of a bulkhead assembly in accordance with the present
disclosure may be formed by any suitable molding method including, but not limited
to, inj'ection molding, blow molding, vacuum forming, and the itke. Foamed
polymers may be formed by injection molding, blow molding, extrusion, casting,
vacuum forming, and the like. | |

[0052] The panels may include a plurality of ribs as desired for aesthetic or
structural purposes. The ribs may be sized, shaped, and located as desired for a
particular purpose or intended use. For example, with reference to -the
embodiments in FIGURES 1-9, the panels may each include longitudinal ribs 29
formed by projections 28a on the rear surfaces of the panels and correspo‘nding
recesses 28b in the forward or front surfaces of the panels. it will be appreciated
that the number, dimensions, and shapes of the nbs may be different within a given
nanel or on different panels. With respect 10 contoured panels, such as, for
example, panel 58 of the embodiment in FIGURES 10-18, ribs may bé continuous
and exiend or run through each section forming the contour. '_For example, with
reference to FIGURES 17‘a-17d, panel 58 includes four longitudinal ribs 87 formed

by projections 97a and corresponding recesses 97b respectively. Further, in this

embodiment, each of the ribs 87 are continuous and run through each of upper
vertical portion 84, angled portion 83, and lower vertical portion 82. The ribs may be
formed solely by projections exiending irom the surface of a given side of a panel.
In one embodiment, a panel may include a plurality of ribs formed by projections on
one side of the panel and not having any corresponding recesses on the opposite
side of the panel. In another embodiment, each side of a panel may include ribs
formed by projections that do not have a corresponding recess on the opposite side
of the panel. Of course, other configuraiions are possible and within the scope of a

bulkhead in accordance with the present disclosure.

[00563] The height, width, thickness, and overall cdesign of the individual panels of

a bulkhead assembly may be selecied as dgesired jor a particular purpose or
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intended use. The ends of the panels near the street-side and curb-side walls may

be shaped, angled, rounded or tapered near the edge of the panel to more closely
conform to or mimic the shape of the vehicle walls.

[0054] It will be appreciated that the arrangement of the panels may be selected
as desired for a particular purpose or intended use. For example, as depicied in the
embodiments in FIGURES 1-18, the panels are arranged between the sidewalls

such that the panels lie in substantially the same vertical plahe. I{ is noted that even
though the first panel 58 in FIGURES 10-18 defines a cavity that lies out of the

plane of the panel, panel 68 includes marginal portions 81a and 91b, and edges 58¢c
and 58d that connect to the street-side wall and door 62, respectively, and lie in
substantially the same vertical plane as door 62 and second panel 60. The panels
that form the bulkhead need not lie in substantially the same vertical plane, but may
be off set or angled away from the vertical plane as desired, for a particular purpose

or intended use. For example, a door panel and/or street-side panel may be off set

or angled away from the street-side panel toward the front of the vehicle 10 provide

additional cargo area behind those structures.

[0055] Optidnally, support members may be connected to one or more of the
street-side panel, the door panel, or the curb-side panel of the bulkhead assembly.
With reference to Figure 14, support members 88 and 89 are shown for attachment
to the door panel 62 and the curb-side panel 60, respectively. Support member 88,
may be, for example, an L-shaped or angled iron bracket and s dimensioned to be
connected to the non-hinged edge of door panel 62. Support member 28 is a U-
-channeled member dimensioned 1o Tit over an edge of curb-side panel 60. Each of
support members 88 and 8¢ are connected to their respective paneis by fasteners
that are inseried through apertures on the support members and corresponding
apertures or bores on the panels. The support members may be used {0 increase
the streng{h of the respective panels. Depending on the maternal used for the
support member, the strength of the panel may be maae substantially equivalent to
that of a steel panel. The support members typically decrease or prevent movement
of the panel in the horizontal direction when a veriical or horizontal force is applied

to the panels. The support members aiso decrease the tlex of the panel.
[0056] The size, shape, material, and location of the support members such as

support members 88 and 99 meay be seiected as desired 1or a particular purpose or

12
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intended use. For example, the support members may be L-shaped brackets, angle
'iron hrackets, U-cannel brackets, vertical rods, vertical bars, and the like. The
support members may be formed from any suitable material including metals such
as aluminum, steel, and the like, or high strength polymeric materials. Where the
support members are a vertical rod or vertical bar that are not required to fit over an
edge of the panel, the support member may be positioned at any point on a given
panel to suit a particular purpose or intended use. For a door panel, a support
member is typically located near or adjacent the non-hinged edge of the door. For .
an end panel such as the street-side and curb-side panels, a support member is
typically positioned near or adjacent the edge of the panel disposed toward the
longitudinal center' line of the vehicle. The support members may be connected {o
the respective panels by any suitable means. The support members may be

releasably connected to or permanently connected to the respective panets. Some
examples of suitable means incluae fasieners, screwé, nins, bolts, rivets, welding,
and the like.

[0057] As shown in the embodiments in FIGURES 1-18, a bulkhead assembly
may include a window or viewing area in one or more of the panels comprising the
bulkhead assembly. The windows may be formed in any manner including a cut-out
covered by a suitable covering. As used herein, a window covering includes any
object suitable for covering a substantial portion of the cut-out area. A window
covering may be positioned relative to the cut-out area in any suitable manner
including over the cut-out area as depicted in the present Figures, or the covering
may be disposed in the cut-out area. For example, the bulkhead assemblies of the
first and second embodiments are formed by cut-out po-rtions (46 and 86). A
nrotective covering such as a mesh screen (e.g., 47 and 87) or a plastic sheet Is
slaced over the cut-out area and held in place in any suitable manner, such as, {or
example, by fasteners, bolts, screws, rivets, or the like.

[0058] The panels may include & member to position the window covering. For
example, the panels in the embodiments depicied in Figures 5 and 14 include
retainer members 41 on door 22, 43 on curb-siae panel 20, 81 on aoor 62, and 83
on curb-side panel 60. The retainer members in these embodiments are essentially
frames surrounding the respeciive cut-out areas and are tormed by one or more

flanges integral with the rear side of the paneis. A retainer member may be any

13
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suitable structure and is not limited to the frame members depicted in the Figures.
For example, the window retainer member could be formed from just a IoWer flange
positioned beneath the cut-out aréa and/or an upper flange positioned above the
cut-out area. In alternative embodiments, a retainer member may comprise a flange
on all or less than all sides of a cut-out area. Other configurations are also possible.

(0058] In the embodiments of Figures 1-18, mesh screens 47 and 87 are

stamped from a piece of metal to provide mesh screens 47 and 87. A mesh screen
may be formed from a metal or plastic material. In alternative embodiments, the
window covering may be a solid plastic sheet. A plastic sheet is préferably
substantially clear to allow a person in the vehicle to see through the sheet. A non-
limiting example of a suitable material for a plastic sheet to cover the cut-out window
Is a clear acrylic polymer material. Still another example of an appropriate materiai
1S a polycarbonate sheet, which can be _made transparent and strong.

[0060]1 The manner in which in which a bulkhead assembly is held in place in a
ifehicle is not limited in any particular manner. The various panels that compriSe the
bulkhead may be attached to a vehicle at various locations as desired to position the
bulkhead within the vehicle or to meset a paiticular purpese or intended use. Further,
the size and shape of the attachment pieces may be selected as"desired depending
on the type of vehicle and/or the area of the vehicle in which the bulkhéad s {0 be
positioned. The attachment pieces may be formed from any suitable material
including metals and plastics. In one embodiment the attachment pieces are metal.
[0061] As depicied in the embodiments of Figures 1-18, a bulkhead assembly in
accordance with the present disclosure may include one or more features to hoid a
door panel in place and/or prevent a door panel from swinging into one of the cargo
or cabin portions of the vehicle. For example, a door may include a locking or
latching mechanism (e.g., locks 40 and 80). A locking/laiching mechanism is not
critical, not limited in any manner, and may be selected s desired for a particular
purpose of intended use. The locking/latching member may have, for example, a

\aich (not shown) adapied to communicate with a slot or stop {not shown) on one of
the first or second panels.

[0062] Additionally, 2 bulkhead assembly In accordance with the present

disclosure may include a door stop system to prevent the door from swinging in a

selected direction, €.g., into the cabin area or into the cargo area. A door stop
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system is not limited in any manner. As depicted in the embodiments of Figures 1-'
18, a door stop system may be formed by opposing flanges integral with and

extending from the door panel and one of the first or second panels. Alternatively,

the door stop may be a separate piece, e.g., a metal or plastic strip attached to and
extending past an edge of the first or second panels such that the non-hinged edge
of the door is adapted to contact the strip and prevents the door from swinging in a
selected direction. In another embodiment, a connection bracket, e.g., bracket 34 or
74 may also provide a stop on rotation of a door panel, e.g., 22 or 62, pfeventing the
door from swinging into, for example, the cabin area. In such embodiments, a
portion of the connector bracket extends past the edge of a panel, e.g., panels 20 or
60, such that on rotation of a door panel the door panel contacts a portion of the
connector bracket preventing the door from swinging into the cabin area.
[0063] The panels may include other features as desired for a particular purpose

or intended use. For example, the panels may include projections integral with the
panelto act as a hook or support for shelves, tools, etc. The panels may also define

apertures as to which hooks or brackets or the like may be attached. The panels
may also be molded to include ribbed projections and/or recesses for aesthetic
and/or struc{ural DUIPOSES.

[0064] A bulkhead assembly suitable for use in a vehicle has been described
with reference to the present specific embodiments. Modifications and alterations '

may occur to others upon reading and understanding the preceding detailed
description. lt is intended that a bulkhead assembly be construed as including all

such modifications and alierztions insofar as they come within the scope of the

appended claims or the equivalents thereof.
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CLAIMS:

1. A bulkhead for a vehicle having a first side and a second side, the buikhead
comprising:

a first panel for positioning proximate to the first side of the vehicle;

a second pane! for positioning proximate the second side of the vehicle; and

a door panel disposed between and hingedly attached to one of the first and
second panels,

wherein said first, second, and door panels are formed from a polymer matenial,

and

wherein at least one of the first and second panels defines a cavity having a

width sufficient to accommodate a seat back when the seat back is moved into a

reclined position.
2. The bulkhead according to claim 1, wherein the first panel is substantially planar.

3. The bulkhead according to claim 1, wherein the first panel includes a cavity
having a width sufficient to accommodate a seat back when the seat back is moved into

a reclined position.

4. The bulkhead according to claim 3, wherein the first panel includes a lower
vertical portion, a first edge proximate the first side of the vehicle, a second edge
opposite the first edge, and a marginal portion having a marginal width near each of the
edges of the first panel, the cavity being defined by an upper portion positioned between
the marginal portions of said first panel and above and longitudinally rearward of the

lower vertical portion.

5. The bulkhead according to claim 4, wherein the cavity Is defined by an angled
portion integral with and adjacent the lower vertical portion, and an upper vertical portion
integral with the angled portion, each of the angled portions and the upper vertical being
positioned between the marginal portions and longitudinally rearward of the lower

vertical portion.

16
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6. The bulkhead according to claim 1, wherein the polymer material is a foamed
polymer.
7. The bulkhead according to claim 1, wherein at least one of the first panel, the

second panel, and the door panel defines a cut-out window area.

8. A bulkhead for a vehicle having a first side and a second side, the bulkhead
comprising: .

a first panel for positioning proximate and substantially perpendicular to the first
side of the vehicle;

a second panel for positioning proximate and substantially perpendicular to the
second side of the vehicle;

a door panel hingedly connected to the first panel,

wherein each of the first, second, and door panels is formed from a polymer
material;

wherein at least one of said first, second, and door panels defines a cut-out
window area; and

wherein the window area is covered by a mesh screen.

0. The bulkhead according to claim 8, wherein said polymer material is a structural

foam.

10. The bulkhead according to claim 8, wherein the window area is covered by a

covering formed from a substantially clear plastic sheet.

11.  The bulkhead according to claim 8, wherein the first panel includes a cavity having a
width sufficient to accommodate a seat back when the seat back is moved into a reclined

position.

12.  The bulkhead according to claim 11, wherein said first panel includes a lower
vertical portion, a first edge adjacent the first side of the vehicle, a second edge opposite
the first edge, and a marginal portion having a marginal width near each of the edges;
the cavity being defined by an upper portion positioned between the marginal portions

and above and longitudinally rearward of the lower vertical portion.
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13.  The bulkhead according to claim 12, wherein the cavity is defined by an angled
portion adjacent the lower vertical portion, and an upper vertical portion adjacent the
angled portion, each of the angled portion and the vertical upper portion being
positioned between said marginal portions and longitudinally rearward of said lower

vertical portion.

14.  The bulkhead according to claim 11, wherein, in a fully opened position, said door

panel defines an angle of at least 90° relative to a fully closed position.

15.  The bulkhead according to claim 11, wherein, in a fully opened position, said door

panel defines an angle of at least 115° relative to a fully closed position.

16.  The bulkhead according to claim 8, wherein the first panel is substantially planar
and the door panel, when in a fully opened position, defines an angle of at least 90°

relative to a fully closed position.

17.  The bulkhead according to claim 8, wherein the first panel is substantially planar,
and when the door panel is in a fully opened position the door panel defines an angle of

at least 140° relative to a fully closed position.

18.  The bulkhead according to claim 8, wherein

) the second panel comprises an edge disposed toward the longitudinal
center line of the vehicle, a surface and a first flange, the first flange extending from the
surface of the second panel and substantially perpendicular to the edge of the second
panel; and

1) the door panel comprises a non-hinged edge a surface oriented opposite
to the surface of the second panel, and a second flange, the second flange extending
from the surface of the door panel and substantially perpendicular to the non-hinged
edge of the door panel, wherein the first and second flanges are positioned in an
opposing relationship such that the flanges may be moved into engaging contact with
one another to prevent the door panel from being moved beyond a plane of the second

panel into the cabin area of the vehicle.
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19.  The bulkhead according to claim 8, wherein at least one of the door panel and

the second panel includes a support member attached thereto.

20. A bulkhead assembly for a vehicle having a first side, a second side, and a seat
with a moveable seat back and a seat back width, the bulkhead comprising:

a first panel for positioning proximate and substantially perpendicular to the first

side of the vehicle;

a second panel for positioning proximate and substantially perpendicular to the
second side of the vehicle, the second panel lying substantially in the same vertical and
horizontal planes as the first panel; and

a door hingedly attached to one of the first and second panels,

wherein each of said first, second, and door panels is formed from a polymer
material, and the first panel defines a cavity extending away from the seat and having a
width to accommodate the seat back when the seat back is moved into a reclined position,

and the second panel is substantially planar.

21.  The bulkhead assembly accordingly to claim 20, wherein the polymer material is

a foamed polymer.

22.  The bulkhead assembly according to claim 20, wherein at least one of the first,

second, and door panels defines a cut-out window area.

23. The bulkhead assembly according to claim 22, wherein the window area Is

covered by a mesh screen.

24. The bulkhead assembly according to claim 22, wherein the window area Is

covered by a substantially clear polymer sheet.

25.  The bulkhead assembly according to claim 20, wherein the door panel is hingedly

attached to the first panel.

26. The bulkhead assembly according to claim 25, wherein the door when in a fully

opened position defines an angle of at least 90° relative to a closed position.
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27.  The bulkhead assembly according to claim 25, wherein the door when in a fully

opened position defines an angle of at least 115° relative to a closed position.

28.  The bulkhead assembly according to claim 20, wherein at least one of the door

and the second panel includes a support member attached thereto.

29.  The bulkhead assembly according to claim 20, wherein

) the second panel comprises an edge disposed adjacent the door panel, a
first surface oriented in a first front direction, and a first flange, the first flange extending
from the first surface of the second panel and substantially perpendicular to the edge of
the second panel and

1) the door panel comprises a non-hinged edge, a second surface oriented
In a second direction opposite the first direction, and a second flange, the second flange
extending from the second surface of the door and substantially perpendicular to the
non-hinged edge of the door panel, wherein the first and second flanges are positioned
In an opposing relationship such that the flanges are movable into engaging contact with
one another to prevent the door panel from being moved beyond a plane of the second

panel.

30.  The bulkhead assembly according to claim 20, wherein the first panel includes a
vertical lower portion, a first edge, a second edge opposite the first edge, and a marginal
portion having a marginal width near each of the edges; the cavity being defined by an
upper portion positioned between the marginal portions and above and longitudinally

rearward of the lower vertical portion.

31.  The bulkhead assembly according to claim 30, wherein the cavity is defined by
an angled portion adjacent the lower vertical portion and an upper vertical portion
adjacent the angled portion, each of the angled portion and the upper vertical portion
being positioned between the marginal portions and longitudinally rearward of the lower

vertical portion.
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