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(57) Abstract: An automotive vehicle (10) body including a passenger cab (11) having a rear end, a cargo bed (20) having a substan-
tially horizontal floor extending rearwardly from the rear end of the passenger cab (11) and a pivoted closure on the rear end the cab.
The closure is movable between an erect position to separate the passenger cab (11) and the cargo bed (20), and a folded position to
extend the floor of the cargo bed (20) into the rear end of the passenger cab (11). In one embodiment, the pivoted closure is defined
by arear seat (30) back in the passenger cab (11) and that is capable of folding in a forward direction of the vehicle. A retractable
window is slidable into and out of a top portion of the rear seat back when the rear seat back is in an upright position. In another
embodiment, the pivoted closure is provided by a hinged door between the rear end of the passenger cab (11) and the cargo bed (20).
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VEHICLE BACK
BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to automotive vehicles having a passenger cab
and an open rear cargo bed, and, more particularly, to a convertible rear seat
and cab closure for such vehicles.

Description of the Related Art

The current popularity of pick-up trucks can be attributed in substantial
measure to the facility provided by the open top cargo bed of such vehicles to
receive and carrying diverse types and shapes of cargo. Although
traditionally, pick-up trucks have been equipped with a single seat passenger
cab, it is now common for such vehicles to be provided with an extended cab
to accommodate a rear passenger seat. However, the extended length of the
cab either compromises the length of the cargo bed or increases the overall
length of the vehicle. Also, pick-up trucks generally are designed with
emphasis on load-carrying capacity and for that reason, employ a relatively
heavy truck chassis that results in reduced passenger comfort from the
standpoint of riding characteristics, increased fuel consumption, and other
passenger discomforts as compared with a typical passenger sedan, for
example.

In the past, single seat vehicles with open top cargo beds have been
built on chasses essentially the same as those used on passenger cars of the
same vintage. Although it is not known whether such vehicles have
employed the equivalent of an extended cab to allow room for a rear
passenger seat, it is apparent that such an increase in passenger
accommodation would result in the same compromises associated with
extended cabs in pick-up trucks.

Therefore, there is a need for automotive vehicles having a passenger
cab and open top cargo bed and which may accommodate a rear seat in the
passenger cab while, at the same time, preserving a capability for cargo bed

length corresponding to that of a single seat passenger cab.
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SUMMARY OF THE INVENTION

The advantages and purpose of the invention will be set forth in part in

the description which follows, and in part will be obvious from the description,
or may be learned by practice of the invention. The advantages and purpose
of the invention will be realized and attained by means of the elements and
combinations particularly pointed out in the appended claims.

To attain the advantages and in accordance with the purpose of the
invention, as embodied and broadly described herein, the invention is
directed to an automotive vehicle body comprising a passenger cab having a
rear end and a cargo bed having a substantially horizontal floor extending
rearwardly from the rear end of the passenger cab. A pivoted closure is
provided on the rear end of the cab, the closure being movable between an
erect position to separate the passenger cab and the cargo bed, and a folded
position to extend the floor of the cargo bed into the rear end of the
passenger cab.

In another aspect, the automotive vehicle of the invention includes a
vehicle body, a rear seat including a seat back and a seat bottom, and a
retractable window. The vehicle body includes a substantially horizontal bed.
The rear seat back is capable of folding in a forward direction of the vehicle.
The retractable window is configured to extend in and out of a top portion of
the rear seat back upon actuation of a window operating mechanism when
the rear seat back is in an upright position.

In another aspect, the invention comprises a passenger seat of a
vehicle. The passenger seat includes a seat back, a retractable window, and
a seat bottom. The seat back has a front, top and back surface, and is
pivotable in a forward direction of the vehicle. The retractable window is
configured to extend from and retract into the top surface of the seat back.
The seat bottom is also pivotable in a forward direction of a vehicle.

In a further aspect, the invention comprises a rear portion of the
passenger compartment of a vehicle. The rear portion of the passenger

compartment includes a back wall and a retractable window. The back wall
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has a front, top and back surface, and is pivotable in forward direction of the
vehicle. The retractable window is configured to extend from and retract into
the top surface of the back wall.

Itis to be understood that both the foregoing general description and
the following detailed description are exemplary and explanatory only and are

not restrictive of the invention, as claimed.
BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute

a part of this specification, illustrate an exemplary embodiment of the
invention and together with the description, serve to explain the principles of
the invention. In the drawings,

Fig. 1 is a side view of a vehicle according to the invention:

Fig. 2 is a partial sectional side view of the vehicle of Fig. 1 with a rear
seat back in an upright position and a retractable window in an extended
position;

Fig. 3 is a partial sectional side view of the vehicle of Fig. 1 with the
rear seat back in a folded downward position and the retractable window in a
retracted position;

Fig. 4 is a side view of the rear seat back of the vehicle of Fig. 1;

Fig. 5 is a rear view of a rear surface of the rear seat back of Fig. 4;

Fig. 6 is a top view of the rear seat back of Fig. 4;

Fig. 7 is a partial sectional side view of an alternative vehicle
embodiment with a rear seat back in an upright position;

Fig. 8 is a partial sectional side view of the vehicle of F ig. 7 with the
rear seat back in a folded downward position and a hinged rear door in an
open position;

Fig. 9 is a perspective view showing the cargo bed of the vehicle of
Fig. 7 with the hinged rear door in a closed position; and

Fig. 10 is a perspective view showing the cargo bed of the vehicle of

Fig. 7 with the hinged rear door in an open position.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

Reference will now be made in detail to the present preferred

embodiment of the invention, an example of which is illustrated in the
accompanying drawings. Wherever possible, the same reference numbers
will be used throughout the drawings to refer to the same or like parts.

In accordance with the present invention, the vehicle includes a
passenger cab and a cargo bed extendable into the passenger cab via an
opening closure normally separating the cab and cargo bed. As embodied
herein and shown in Figs. 1-6, a vehicle 10 is provided in the form of a hybrid
truck/car. In a hybrid type of vehicle such as that shown, the vehicle may be
manufactured on a car platform, instead of a truck platform. The véhicle 10
has a passenger cab 11 with a front passenger area 12 having a front seat
and a rear passenger area 14 having a rear seat 30.

The vehicle further includes a cargo bed 20 similar to that found in a
pick-up truck. The cargo bed 20 is defined by a bottom floor surface 22 and
the side walls 23 extending from the rear of the passenger cab 11. As best
seen in Figs. 1 and 2, the front wall of cargo bed 20 is defined by the rear of
the passenger cab 11 as will be described in greater detail below. The back
wall of the truck bed is defined by a tail gate 24 or other similar structure.
Alternately, the tail gate could be removed to expose an open back portion of
the cargo bed 20.

The front seat 26 is similar to that found in most passenger vehicles,
with the exception of the scallops or grooves 28 for the rear passengers'
knees that may be provided with the present invention. The details of the
scallops and grooves will be described in more detail below. The rear seat 30
of the vehicle includes a rear seat back 32 and a rear seat bottom 34. The
rear passengers' back rests against the rear seat back 32 of the vehicle. The
rear seat back 32 is configured to be pivotable about first pivot point 36,
whereas the rear seat bottom 34 is configured to be pivotable about second

pivot point 38. Rear seat back 32 includes a front surface 40, rear surface 42
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and a top portion 44. The rear seat back is shown as being slightly curved at
the top, however, any variety of suitable sizes and shapes may be used with
the present invention.

The rear seat bottom 34 includes a first surface 46 and second surface
48. In the position shown in Fig. 2, the passenger sits on the second surface
48 of the rear seat bottom 34, while the first surface 46 rests against a base,
such as the cross beam 50, of the vehicle. The rear seat bottom 34 can be
folded forward and upward, by pivoting about pivot point 38.

As can be seen in Fig. 2, the seat back 32 of the rear seat 30 is
positioned forward of the original seat back position of a conventional
automobile. In one embodiment, the rear seat is positioned approXimately 7
inches forward of the conventional position. The forward positioning of the
rear seat helps to create a longer cargo bed length than conventional hybrid
vehicles, even without folding the rear seat back forward. The forward
positioning of the seat decreases the leg room of the rear passenger,
however. In order to compensate for the decrease in leg room, scallops or
grooves 28 may be provided in the back of the front seat for the knees of the
rear seat occupant. The grooves 28 are sized and shaped to be slightly
larger than the knees of a typical back seat occupant.

The rear seat further includes a retractable window 60 for retracting
into and extending out of the top portion 44 of the rear seat back 32. The
retractable window 60 serves as the back window of the passenger cab 11.
The retractable window can be made out of any of the conventional materials
known in the art such as glass or plexiglass. The window 60 may also be
provided with defroster wires. The rear glass window is configured inside the
rear seat back in a manner that is similar to car doors, or rear windows in
station wagons. In one embodiment, the window is powered by a motor that
may be positioned in the rear seat back or elsewhere. Alternately, the
window could be manually operated by a handle in a manner similar to a
manual door window. In another embodiment, the rear window could be

retracted into the rear seat back 32 by pressing or pulling on the latch, and
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allowing the window to slide into the rear seat back by its own weight or by
providing an external force.

When the window is extended as shown in Fig. 2, the window forms a
seal with the vehicle roof 80 and sides. A gasket such as those provided for
conventional windows may be used to provide the seal. The rear surface 42
of the rear seat back also serves as the front vertical wall of the cargo bed,
therefore, it is important that the rear seat back, and especially the rear
surface 42 is constructed of sturdy material. One material that has been
found to be especially suitable is fiberglass reinforced plastic. Other materials
may include a variety of metals such as aluminum and steel, hard rubbers, or
composite materials.

When the window is retracted into the seat, and the rear seat is folded
forward, as shown in Fig. 3, the size of the cargo bed is significantly
increased. This provides for increased cargo space and a bed length that is
competitive with typical conventional cargo beds found in pick-up trucks. In
one embodiment, one particularly advantageous feature is that the rear
surface 42 of the rear seat back is substantially flush with the surface 22 of
the flat bed. Because the surfaces are flush, the extended cargo bed can be
used in a manner similar to a conventional truck bed.

In one embodiment, as best shown in Fig. 2, a head rest 70 is provided
that pivots about head rest pivot point 72 on the vehicle roof 80. The head
rest includes a cushion 74 for resting against the rear passenger's head.
Typically, a plurality of head rests 70 will be provided in the back seat
passenger area, the number of head rests typically corresponding to the
number of passengers that the back seat is suitable for handling, for example,
two or three. In this embodiment, the individual head rests may move
independently or together. Alternately, a single wider head rest could be
provided to be shared by the rear passengers. In a preferred embodiment,
head rest 70 may pivot forward, as shown in Fig. 3, and fits into a recess (not
shown) in the vehicle roof 80 so that it is flush with the roof. If the head rest

were provided on the rear seat back, it would interfere with the seat bottom
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when it is folded forward as shown in Fig. 3. While the head rest is typically
manually operated, it may alternately be electrically actuated in one or both
directions.

Additional details of the rear seat and retractable window for one
embodiment of the present invention are shown in Figs. 4-6. As embodied
herein and shown in Figs. 4-6, the rear seat back 32 includes at least one
lever mechanism 90 for manual actuation of a latch mechanism 92 for locking
or unlocking the rear seat back in a first (upright) position. The lever
mechanism 90 includes a manual lever 94 or handle for manipulation by the
passenger in the rear seat of the vehicle. The manual lever 94 pivots about
pivot 96 when it is pulled by an operator. When the rear seat back 32isin
the upright locked position, the lever 94 will remain in the position shown in
Fig. 4. In the upright position shown in Fig. 4, the latching mechanism 92
engages with a corresponding member (not shown) on the vehicle body. In
one typical embodiment, a bolt of the latching mechanism is projected into the
corresponding member on the vehicle body. This type of latching mechanism
is similar to those utilized in car doors.

When the operator desires to fold the rear seat back to a forward
position to extend the cargo bed, the operator shouid first put the rear window
60 in a retracted position in the rear seat back 32, and then pull down on the
lever 94 so that it pivots in a clockwise direction about pivot 96. The lever is
typically connected to the latching mechanism 92 by a cable or rod in order to
actuate the latching mechanism. As the lever 94 is pulled down (ina
clockwise direction in Fig. 4), the latching mechanism 92 will become
disengaged from the corresponding member on the vehicle body so that the
rear seat back may be pivoted forward (clockwise in Fig. 4) about first pivot |
point or hinge 36. By pivoting the rear seat back to a second folded position,
the cargo bed may be extended as discussed previously.

In the embodiment shown in Figs. 4-6, portions of the lever mechanism
are contained within a lever housing 98. The lever housing 98 aids in
preventing fingers or other small objects from being inserted into the lever
and also prevents contamination to or from the lever. Although only one lever
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mechanism is shown in Figs. 4-6, the present invention is equally suitable for
use with a plurality of such lever mechanisms. In an arrangement with two
lever mechanisms, a lever mechanism is provided on each side of the rear
seat back, instead of on just one end as shown in Fig. 6. If more than one
lever mechanism is provided, the vehicle seat back may be folded down by an
operator that is on either the left or right side of the vehicle.

The rear seat back design of the present invention includes a number
of other features. For example, the rear seat back 32 in one embodiment
shown in Figs. 4-6 includes a motor housing 100 for housing the motor used
to drive the window 60 into and out of the rear seat back. The rear seat back
typically includes cushions on the front side 102 of the rear seat back for the
rear seat passenger's comfort. These cushions may be any of the
conventional cushions known in the art. In another aspect, the rear seat back
32 includes a plurality of parallel ribs 110 projecting from the rear surface 42
of the rear seat back. The parallel ribs 110 are raised surfaces used to
protect the flat portion of the rear surface. The parallel ribs 110 may be
designed to closely match the parallel ribs that are typically provided on the
bottom surface 22 of the flat bed 20. By providing the ribs 110 at the same
height as the ribs on the bottom surface 22 of the flat bed, the height of the
bed will remain substantially constant between the flat bed portion and the
rear surface of the rear seat back when it is folded to a downward position.
As shown in Fig. 5, the rear surface 42 of the rear seat back may also include
a central portion 120 for placing the name of the vehicle manufacturer, or
other design. The central portion 120 is located between a top set of ribs 110
and a bottom set of ribs 110. Alternately, the portion for placement of the
name could be located at any other position on the rear surface of the rear
seat back.

The operation of the foldable seat back and retractable window is as
follows. Initially, the rear window glass 60 is fully extended from the rear seat
back as shown in Fig. 2. The rear window glass forms a seal so that air, etc.

cannot enter the interior of the vehicle. The passenger may rest his/her head
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against the head rest. If necessary, the passenger's knees can be located in
grooves in the back of the front seat, as previously described.

When it is desirable to expand the cargo bed length, the passenger
must exit the back seat of the vehicle. The rear window glass 60 is then
retracted into the rear seat back 32. The system may include a safety device
so that the rear seat back cannot be folded forward until the rear window
glass is fully retracted into the rear seat back. This safety device can be in
the form of a sensor that senses whether the rear window has been lowered.
Alternately, the safety device can include a manual release switch that can be
operated by the driver or a passenger of the vehicle.

The rear seat may be folded forward and down by a variety of manual
or automatic processes. In a manual method of folding the rear seat forward,
the user will typically engage a manual lever such as that shown in Figs. 4-6
in order to disengage a latch mechanism, and then simply pull on the top
portion 44 of the rear seat back to pivot it about pivot point 36. Alternately,
instead of using a manual lever, an automatic mechanism may be provided
for disengaging the latch mechanism. In an automatic method of folding the
rear seat forward, the user presses a button so that the rear seat back is
lowered by a gear or cam mechanism within the vehicle seat. Before the rear
seat back is pivoted down, the rear seat bottom 34 of the rear seat is folded
forward and up about pivot point 38, as shown in Fig. 3, and the rear seat
back 32 is folded down and forward about pivot point 36. The head rest 70
should be folded upward and forward so that it will not interfere with the cargo
in the cargo area.

With the rear seat folded forward, the rear surface 42 of the rear seat
back 34 will serve as an extension of the cargo bed length, thereby
substantially increasing the cargo space of the vehicle. In this position, the
rear surface 42 and parallel ribs 110 of the rear seat back 32 is substantially
flush with the bed surface 22 and corresponding ribs of the bed so that cargo
can be slid along the bed surface 22 onto the rear surface 42. The first
surface 46 of rear seat bottom 34 now serves as the front wall of the now-

extended length cargo bed. The first surface 46 is preferably made of a
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sturdy durable material, such as those described for the rear surface 42 of the
rear seat back 32, that can withstand the wear and tear from the moving of
the materials into and out of the cargo bed.

The rear seat back and bottom are preferably configured so that when
folded into the second position (shown in Fig. 3), the top portion 44 of the rear
seat back 32 closely mates with the first surface 46 of the rear seat bottom
34. The seats should also preferably be configured so that the bottom
surface of the extended bed is smooth and does not have significant gaps.
The seats can alternately be provided with drainage areas so that any rain or
other liquid in the cargo bed area 20 can drain from the vehicle. In one
embodiment, the vehicle is provided with seals throughout the vehicle bed,
including portions where the vehicle seat back and the cargo bed mate. In
this embodiment, a trough in the shape of a gutter is provided under the seat
for water or other liquid that is not effectively blocked by the seal. The trough
is preferably located immediately below the parting line adjacent the pivot
point 36 where the rear seat back rear surface 42 meets with the cargo bed
surface 22.

The rear seat back 32 can be returned to the first position (Fig. 2) by
any of the manual or automatic processes previously discussed. In one
embodiment, a gear or cam mechanism will slowly lift the rear seat back 32
upon pressing of a button. Alternately, the rear seat back 32 can be manually
lifted and pivoted about pivot point 36. When the rear seat back is returned to
the first position, in one embodiment, the latching mechanism will latch the
rear seat back into its initial locked position.

The rear surface 42 of the rear seat back may alternately be provided
with slots for the positioning of two-by-fours or other support structures. In |
such an embodiment, the wall of tail gate 24 will also be provided with a slot
or recess. In another embodiment, tie-downs may be provided in the rear
surface 42 of the rear seat back. These tie-downs can be in a variety of
designs known in the art. In one embodiment, the tie-downs are in the shape

of a hemispherical groove in the rear surface with a bar extending across.
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An alternative vehicle embodiment is shown in Figs 7-10 with parts
corresponding to those described in the previous embodiment designated by
the same reference numbers to which 200 has been added. In this
embodiment, the front and rear passenger areas 212 and 214 of the cab 211
are essentially the same as those of the previously described embodiment.
Also the front and rear seats 226 and 230 are similarly arranged except that
in this instance, the rear seat back 232 is generally conventional in that it
does not carry a retractable window, nor does it function as a rear closure for
the cab 211. However, like the embodiment of Figs. 1-6, the rear seat back
232 is movable about a pivot 236 between an erect seating position, shown in
Fig. 7, to a folded down position, shown in Fig. 8, after the rear seat bottom
234 is pivoted upward and forward on its pivot 238.

The embodiment of Figs 7-10 differs from that of Figs. 1-6 in that the
rear end of the cab 211 is closed in its upper part by a fixed window 260 and
in its lower part by a front bulkhead 262 of the cargo bed 220, in which a
hinged door 264 is mounted. The door 264 is hinged at its bottom edge by a
pivot 265, and is arranged in the bulkhead 262 to pivot forwardly over the rear
seat back 232 after it is folded down to the position shown in Fig. 8. A cross-
beam 266 extends across the cargo bed 220 between the sidewalls 221 and
serves as reinforcement for the bulkhead 262 and as a bottom frame member
for the fixed window 260. As shown in Fig. 10, the open door 264 extends the
cargo bed 220 in the rear portion of the passenger cab 211 over the folded
rear seat back 232.

Although the above discussion has mainly focused on a hybrid vehicle,
the prowsuon of a rear seat with a retractable window is also suitable for use
ina regular pickup truck and other vehicles having cargo beds, and is not
limited to use in hybrid vehicies. Moreover, although the discussion has also
focused on the use of the above design in a rear seat back, the present
invention is also suitable in a structure without a seat. For example, the
structure previously described as a rear seat back may merely be the back of
the passenger compartment of the vehicle, without a seat built into the

structure. Many other variations of the present design are also possible.
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It will be apparent to those skilled in the art that various modifications
and variations can be made in the vehicle seat back and passenger
compartment of the vehicle of the present invention and in construction of this
apparatus without departing from the scope or spirit of the invention. For
instance, the rear of the vehicle may be able to be modified so that the
window will function with split folddown back seats that can be pivoted relative
to each other. In this manner, the window for one of the back seats can be
retracted into the seat, and the seat folded forward, thus allowing the cargo
bed length to be expanded in the portion of the cargo bed length
corresponding to the folded down seat. A passenger could remain in the
second seat. The back seats could also be configured so that either or both
of the back seats can be folded forward at the same time.

In another embodiment of the present invention, a rear window of the
vehicle could be hingedly attached to the roof of the vehicle. Prior to folding
down the rear seat, the rear window could be pivoted upwards and toward the
back of the vehicle. After pivoting the rear window, the rear seat back could
be folded down as previously described.

In a further embodiment of the present invention, a removable rear
window could be provided, instead of the retractable or fixed rear window
shown in the figures. In this embodiment, the rear window could be attached
to the rear seat back and walls of the vehicle body. When it is desired to fold
down the rear seat, the window can be detached from the rear seat back and
vehicle body. Latches or any other type of suitable fastening structures may
be utilized.

Other embodiments of the invention will be apparent to those skilled in
the art from consideration of the specification and practice of the invention
disclosed herein. It is intended that the specification and examples be
considered as exemplary only, with a true scope and spirit of the invention

being indicated by the following claims.
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WHAT IS CLAIMED IS:

1. An automotive vehicle body comprising:

a passenger cab having a rear end;

a cargo bed having a substantially horizontal floor extending rearwardly
from the rear end of the passenger cab; and

a pivoted closure on the rear end of the cab, the closure being
movable between an erect position to separate the passenger cab and the

cargo bed, and a folded position to extend the floor of the cargo bed into the

rear end of the passenger cab.

2. The automotive vehicle body of claim 1, wherein the pivoted closure
comprises a rear seat back capable of folding in a forward direction of the
vehicle, and a retractable window extendable into and out of a top portion of
the rear seat back when the rear seat back is in an upright position
corresponding to the erect position of the pivoted closure.

3. The automotive vehicle body of claim 1, including a window
extendable from and retractable into the pivoted closure.

4. The automotive vehicle body of claim 1, wherein the pivoted closure
comprises a door between the rear end of the passenger cab and the cargo
bed.

5. The automotive vehicle body of claim 4 including a foldable rear
seat back near the rear end of the passenger cab, and wherein the door is
pivoted over the rear seat back in a folded position.

6. The automotive vehicle body of claim 1 including

front and rear seats in the passenger cab, each of the front and rear
seats having a seat bottom and a seat back, the pivoted closure being
defined by the rear seat back;

a retractable window in the rear seat back and adjustable between a
retracted position within the rear seat back and an extended position
projecting from a top edge of the rear seat back; and

means supporting the rear seat back for movement between the erect
position and the folded position with the window in the retracted position.
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7. The automotive vehicle of claim 6, wherein the rear seat bottom is
pivotal between a generally horizontal seating position and a generally vertical
position providing a front wall for the cargo bed extended by the rear seat
back in the folded position.

8. The automotive vehicle of claim 6, further comprising a head rest

pivotable from a ceiling of said vehicle body.
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