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VEHICLE ACCESSIBILITY SYSTEM
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to co-pending U.S. Provisional Patent Application
No. 61/829,154 filed on May 30, 2013, the entire content of which is incorporated herein by

reference.
FIELD OF THE INVENTION

[0002] The present invention relates to wheelchair accessible vehicles, and more particularly

to an integrated vehicle accessibility system for wheelchair ingress and egress.
BACKGROUND OF THE INVENTION

[0003] Ramps are often used to permit wheelchair-bound passengers entry to and exit from a
vehicle interior with minimal discomfort. Storing such ramps within the vehicle, however,
typically takes up valuable space that could be used for other purposes and further impedes

efficient and rapid deployment of the ramp from a stowed to an operative position.
SUMMARY OF THE INVENTION

[0004] The present invention provides a vehicle access ramp assembly for unimpeded access
into and out of a vehicle having a pan for supporting a wheelchair or other mobility device. The
ramp assembly folds flat within the pan when stowed, presenting a surface on which to place
luggage and other cargo. The ramp assembly is pivotable from the stowed position to a vertical
position and from the vertical position to a deployed position. A releasable tailgate assembly is
hinged to the pan and coupled to the ramp assembly such that when deployed, the tailgate is
rotated downward and positioned below the ramp, which extends continuously from a ground

surface into the pan.

[0005] In one embodiment, an accessibility system for providing access into or out of a
vehicle includes a pan defining a securement area. The pan includes a first end, a second end,

and a support surface. A ramp assembly includes a first segment coupled to a second segment
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and is pivotally coupled to the pan proximate the second end. The ramp assembly is pivotable
relative to the pan between a stowed position in which the ramp assembly extends toward the
first end of the pan and is adjacent to the support surface, a vertical position in which the ramp
assembly is generally perpendicular to the support surface, and a deployed position in which the
ramp assembly extends from the vehicle. A tailgate assembly is pivotally coupled to the pan
proximate the second end and operably coupled to the ramp such that when the ramp assembly is
in the deployed position, the tailgate assembly is disposed below and apart from the first

segment.

[0006] In one embodiment a method of providing access into or out of a vehicle includes
pivoting a ramp assembly from a stowed position within the vehicle to a vertical position and
unlatching a tailgate assembly from the vehicle. The method also includes concurrently pivoting
the ramp assembly about a first axis to a deployed position extending from the vehicle and

pivoting the tailgate assembly about a second axis parallel to and offset from the first axis.

[0007] In one embodiment an accessibility system for providing access into or out of a
vehicle includes a pan defining a securement area. The pan includes a first end, a second end,
and a support surface. A ramp assembly includes a first segment and a second segment hingedly
coupled to the first segment. The ramp assembly is pivotally coupled to and deployable from the
pan near the second end. A tailgate assembly is detachably secured and pivotally coupled to the
pan such that during deployment of the ramp assembly, the ramp assembly is pivotable about a
first axis and the tailgate assembly is pivotable about a second axis parallel to and offset from the

first axis.

[0008] Other features and aspects of the invention will become apparent by consideration of

the following detailed description and accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a rear perspective view of a vehicle for transporting a person in a mobility

device.

[0010] FIG. 2 is rear view of the vehicle of FIG. 1 illustrating portions of a vehicle

accessibility system.
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[0011] FIG. 3 is a perspective view of a pan of the accessibility system of FIG. 2
[0012] FIG. 3A is a cross-sectional view of the pan taken along line 3A-3A of FIG. 3.

[0013] FIG. 4 is a perspective view of the pan and a retractor assembly of the accessibility

system of FIG. 2, with a cover of the retractor assembly and a support floor removed.

[0014] FIG. 5 is a perspective view of the accessibility system of FIG. 2 with a ramp

assembly of the accessibility system in a stowed position.

[0015] FIG. 6 is a perspective view of the accessibility system of FIG. 2 with the ramp

assembly in a vertical position.

[0016] FIG. 7 is a perspective view of the accessibility system of FIG. 2 with the ramp

assembly in a deployed position.

[0017] FIG. 8 is a perspective view of a tailgate assembly of the accessibility system of FIG.

2 in a closed position.

[0018] FIG. 9 is a partially exploded view of the tailgate assembly of FIG. 8.

[0019] FIG. 10 is another partially exploded view of the tailgate assembly of FIG. 8.
[0020] FIG. 11 is a partially exploded view of the ramp assembly of FIG. 6.

[0021] FIG. 12 is a partial perspective view of the ramp assembly of FIG. 11.

[0022] FIG. 13 is a partial cutaway view of the accessibility system of FIG. 5.

[0023] FIG. 14 is a cross-sectional view of a portion of the accessibility system of FIG. 6

[0024] FIG. 15 is a perspective view of a lock member of the ramp assembly of FIG. 11 in an

unlocked position.

[0025] FIG. 16 is a perspective view of the lock member of FIG. 15 in a locked position.
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[0026] FIG. 17 is a perspective view of another lock member of the ramp assembly of FIG.

11 in an unlocked position.
[0027] FIG. 18 is a perspective view of the lock member of FIG. 17 in a locked position.
[0028] FIG. 19 is a schematic view of the ramp assembly in the stowed position.

[0029] FIG. 20 is a schematic view of the ramp assembly between the stowed position and

the vertical position.
[0030] FIG. 21 is a schematic view of the ramp assembly in the vertical position.

[0031] FIG. 22 is a schematic view of the ramp assembly between the vertical position and

the deployed position.

[0032] FIG. 23 is another schematic view of the ramp assembly between the vertical position

and the deployed position.
[0033] FIG. 24 is a schematic view of the ramp assembly in the deployed position.

[0034] Before any embodiments of the invention are explained in detail, it is to be
understood that the invention is not limited in its application to the details of construction and the
arrangement of components set forth in the following description or illustrated in the following
drawings. The invention is capable of other embodiments and of being practiced or of being
carried out in various ways. Also, it is to be understood that the phraseology and terminology

used herein is for the purpose of description and should not be regarded as limiting.
DETAILED DESCRIPTION

[0035] FIG. 1 illustrates an exemplary vehicle 10 for transporting a wheelchair-bound
individual. The illustrated vehicle 10 is a van, but the accessibility system is not so limited in
application and can be used with any van, SUV, light truck, or other consumer (or commercial)
vehicle permitting side or rear entry of a wheelchair. In addition, while the embodiments

disclosed will be described for use with a wheelchair, the accessibility system is applicable with
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any type of mobility device conventionally used to provide such assistance, to include motorized

scooters, carts, and other wheeled devices.

[0036] With reference to FIG. 2, the vehicle 10, as modified, includes a pan 20 for
supporting the wheelchair-bound passenger (not shown), a securement system 30 for securing
the wheelchair within the pan 20, and an accessibility system 40 for providing wheelchair access

into the vehicle 10.

[0037] With reference to FIGS. 2-4, the pan 20 has a support floor 110, first and second side
walls 114, 118, a front panel 122 extending between the first and second walls 114, 118, and a
generally open rear portion 130. As used here, terms of relative position, such as left, right,
front, and rear, are referenced as viewed from the rear of the vehicle 10 (i.e., from the
perspective of FIG. 2). The securement system 30 includes a retractor assembly 140 positioned
behind the front panel 122 of the pan 20 comprising a pair of front restraints 150, 154 and a pair
of rear restraints 160, 164, each with a retractor, a length of webbing, and a fastener fitted to an
end of the webbing for attachment to the wheelchair. Specifically, a left front retractor 170 and
right front retractor 174 dispense/retract the front restraints 150, 154, and a left rear retractor 180

and right rear retractor 184 dispense/retract the rear restraints 160, 164.

[0038] The front and rear retractors 170, 174, 180, 184 each include a rotationally biased
spool about which the straps or webbing 190, 192 of the respective front and rear restraints 150,
154, 160, 164 is wound and unwound, a ratchet, and a locking mechanism that prevents the
associated webbing from being unwound from the spool until activated. Guiding assemblies

194, 198 permit smooth extension and retraction of the respective webbing 190, 192.

[0039] Although the securement system 30 is described here as a four-point securement
system, it can be configured to have any number and/or arrangement of restraints suitable for

securing the wheelchair.

[0040] Referring to FIGS. 3-4, the pan 20 has a subfloor 200 disposed underneath and
adjacent to the support floor 110. Cross members 204 extend transversely between the first and
second side walls 114, 118 to provide structural integrity to the subfloor 200. The subfloor 200

is angled downwardly at a distance L from the front panel 122 and at an angle A. As shown in
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FIG. 3A, the support floor 110 follows the general contour of the subfloor 200 such that a rear
portion 210 of the support floor 110 declines from a front portion 214 and extends to the rear
portion 130 of the pan 20.

[0041] Referring to FIGS. 3A and 4, the subfloor 200 includes left and right channels 220
comprising inserts recessed into the subfloor 200 that provide a depth of approximately 2” from
a top surface 224 of the subfloor 200. The support floor 110 is disposed over the subfloor 200
and the channels 220 such that the channels 220 are covered by the support floor 110 when the
securement system 30 is fully assembled. The channels 220 are configured to route the webbing
192 of the rear restraints 160, 164 from the retractor assembly 140 and underneath the support
floor 110 so that they do not interfere with movement of a wheelchair within the pan 20. The
channels 220 terminate at dispensing openings 230 through which the ends of the respective
webbing 192 of each rear restraint 160, 164 pass upwardly through the support floor 110 (see
also FIG. 2) for attachment to the wheelchair.

[0042] The accessibility system 40 includes a ramp assembly 50 and a tailgate assembly 60.

[0043] With reference to FIGS. 5-7 and for initial context, the ramp assembly 50 is movable
between a stowed position, a vertical position, and a deployed position. Referring to FIG. 5, in
the stowed position, the ramp assembly 50 is folded into the pan 20 to provide a surface for
luggage, cargo, and other articles when the vehicle 10 is not being used to transport a passenger
in a wheelchair. As shown in FIG. 6, in the vertical position the ramp assembly 50 is positioned
in an upright orientation relative to the pan 20, i.¢., the ramp assembly 50 is generally
perpendicular to the front portion 214 of the support floor 110. This orientation provides room
within the pan 20 to accommodate a wheelchair-bound passenger and serves as a transition
between the stowed position of FIG. 5 and a deployed position, shown in FIG. 7. In the
deployed position, the ramp assembly 50 extends from the rear portion 130 of the pan 20,
permitting wheelchair access into or out of the pan 20. As will be further described, the tailgate
assembly 60 is movable from a closed position (FIGS. 5 and 6) to an open position (FIG. 7) and
cooperates with the ramp assembly 50 to permit a transition-free ramp surface to and from the

pan 20.
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[0044] With reference to FIGS. 8-10, the tailgate assembly 60 includes a main body 300,
opposing damping members in the form of pneumatic cylinders 304, and a latching mechanism
308. The main body 300 supports a portion 312 of the vehicle bumper and is pivotally coupled
to the pan 20 with hinges 320. The hinges 320 are coaxial and define a pivot axis 328 of the
tailgate assembly 60. In other embodiments, the tailgate assembly 60 can be pivotally coupled to
the pan 20 using any number of pins, posts, hinges, and the like. The pneumatic cylinders 304
provide a damping force to assist in smoothly raising and/or lowering the main body 300 (i.c.,
pivoting the main body 300 about the pivot axis 328 between the closed position and the open

position).

[0045] The latching mechanism 308 includes first and second latches 332, 336 that secure
the main body 300 to the pan 20 when the tailgate assembly 60 is in the closed position. The
first and second latches 332, 336 can be configured as conventional automotive door, hatch, or
tailgate latches. For example, in the illustrated embodiment, each of the first and second latches
332, 336 includes a pawl (not shown) engageable with respective strikers 340 located on the
sides of the pan 20 in order to secure the main body 300 to the pan 20. The latching mechanism
308 further comprises a release assembly 350 operable to disengage the latches 332, 336 from
the strikers 340 and permit pivotal movement of the tailgate assembly 60 about the pivot axis
328. The release assembly 350 includes an actuating lever 356 fixedly secured to an actuating
bar 360 itself attached to a three-bar linkage 370. The linkage 370 mechanically couples the
actuating lever 356 to each of the first and second latches 332, 336 such that rotation of the
actuating lever 356 displaces the pawls to disengage them from the respective strikers 340. In an
alternative embodiment, the actuating bar 360 can be actuated from a remote lever (not shown)
located in another portion of the vehicle 10 using a separate mechanical linkage, ¢.g., a cable,
extending in a concealed manner from the lever to the bar 360. In yet other embodiments, the
first and second latches 332, 336 can engage/disengage from the pan 20 electromechanically or

in any other suitable fashion.

[0046] With reference to FIGS. 5-6 and 11-13 the ramp assembly 50 includes a first ramp
segment 400 and a second ramp segment 404. The first segment 400 has a first end 410, a
second end 414, first and second sides 418, 422 extending from the first end 410 to the second

end 414, and a generally planar ramp portion 426 with a top surface 430 and an opposing bottom
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surface 434 extending between the first and second sides 418, 422. Opposing support posts 440
are fastened to and extend laterally from the first and second sides 418, 422 at the first end 410.
The support posts 440 are received within bearing apertures 444 formed within the side walls
114, 118 of the pan 20 to pivotally couple the ramp assembly 50 to the pan 20, as shown in
FIGS. 5 and 6. Clock springs (not shown) or other biasing elements can be positioned to interact
with the support posts 440 in order to assist in moving the ramp assembly 50 from the stowed
position to the deployed position and back. The support posts 440 are coaxial and define a pivot
axis 448 of the ramp assembly 50 parallel to and offset from the pivot axis 328 of the tailgate
assembly 60.

[0047] With reference to FIGS. 7 and 11, the second ramp segment 404 includes a first end
450, a second end 454, first and second sides 458, 462 extending from the first end 450 to the
second end 454, and a generally planar ramp portion 470 having a top surface 474 and an
opposing bottom surface 478 extending between the first and second sides 458, 462. A handle
482 is secured to the top surface 474 near the second end 454 to facilitate moving the ramp
assembly 50 between the stowed, vertical, and deployed positions. A hinge 486 located a
distance D from the first end 450 pivotally couples the second segment 404 to the second end
414 of the first segment 400 such that when the ramp assembly 50 is in the deployed position,
the top surfaces 430, 474 cooperate to define a ramp surface 490 that provides a continuous

transition between the segments 400, 404, as shown in FIG. 7.

[0048] With reference to FIGS. 5 and 13, a bridge plate 500 with a first end 504 pivotally
coupled to the main body 300 of the tailgate assembly 60 and a central portion 508 coupled to
the first segment 400 is configured to span a gap formed between the second end 454 of the
second segment 404 and the main body 300 of the tailgate assembly 60 when the ramp assembly
50 is in the stowed position. The bridge plate 500 and the top surface 474 of the second segment
404 of the ramp assembly 50 together define a flat support surface for supporting luggage or

other cargo to be transported in the vehicle 10.

[0049] With further reference to FIGS. 11-14, a first linkage 530 and a second linkage 534
couple the tailgate assembly 60 to the ramp assembly 50. First and second tracks 540 secured to

the respective first and second sides 418, 422 of the first segment 404 each define respective
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slots 544 with a first end 546 and a second end 548. The linkages 530, 534 each have a first end
552 slidably coupled to the respective tracks 540 via a retainer 560 for movement between the
slot ends 546, 548, as shown in FIGS. 13 and 14. A second end 564 of each linkage 530, 534 is
pivotally coupled to the main body 300 of the tailgate assembly 60.

[0050] With further reference to FIGS. 11 and 15-18, an automatic locking mechanism 570
includes a first locking member 574 pivotally coupled to the track 540 associated with the first
linkage 530 and a second locking member 578 pivotally coupled to the track 540 associated with
the second linkage 534. The locking members 574, 578 are rotatable about pivot points 580 on
the tracks 540 and are biased (e.g., with a spring) to a neutral position shown in FIGS. 16 and 18,
respectively. The first and second locking members 574, 578 cach include a hook end 584 and a
contact surface 588 for rotating the members 574, 578 from the neutral position upon contact
with a retainer 560 in translation toward the second end 548. Guides 592 cooperate with the
hook ends 584 to secure the respective first ends 552 of the linkages 530, 534 into position, as
will be further detailed below. The first locking member 574 further includes an actuating lever
582 and is operably coupled to the second locking member 578 via a cable (not shown), such as
a Bowden cable. An alternative mechanical linkage, or an electronic controller and solenoid
arrangement, or other suitable arrangement can be used to link the first and second locking
members 574, 578. Alternatively, each of the locking members 574, 578 can have an

independent actuating lever or other actuating means.

[0051] In operation, to move the ramp assembly 50 from the stowed position (FIGS. 5 and
19) to the vertical position (FIGS. 6 and 21), a user grasps the handle 482 and pulls generally in
the direction of arrow 600. As a result, the ramp assembly 50 pivots about the pivot axis 448
(counter-clockwise, in the orientation of FIG. 20). Referring also to FIGS. 15-18, as the ramp
assembly 50 pivots, the first end 552 of each linkage 530, 534 slides within the slot 544 of the
associated track 540 from the first end 546 toward the second end 548 in the direction of arrow
604. As the ramp assembly 50 approaches the vertical position, the retainers 560 impact the
contact surfaces 588 of each locking member 574, 578, displacing each member 574, 578 about
the respective pivot point 580 against the biasing force. Once each retainer 560 clears each
contact surface 588, the locking members 574, 578 rotate back to the neutral position and thus

engage the retainers 560, preventing movement of the linkages 530, 534 within the slots 544
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from the second end 548 to the first end 546. With the linkages 530, 534 so locked in place, the
ramp assembly 50 is not able to rotate back to the stowed position. During movement of the
ramp assembly 50 from the stowed position to the vertical position, the tailgate assembly 60

remains latched in the closed position.

[0052] To move the ramp assembly 50 from the vertical position (FIGS. 6 and 21) to the
deployed position (FIGS. 7 and 24), the user pulls on the actuating lever 356 to disengage the
latches 332, 336 of the tailgate assembly 60. With the latches 332, 336 disengaged, the tailgate
assembly 60 and the ramp assembly 50 can each pivot about their respective pivot axes 328, 448
(counter-clockwise, in the orientation of FIG. 23) as the user extends the ramp assembly 50 as
shown by arrow 608. When the ramp assembly 50 reaches the deployed position and the second
segment 404 is contact with a ground surface, the top surfaces 430, 474 of the first and second
segments 400, 404 cooperate to define the ramp surface 490, which permits wheelchair access
into or out of the pan 20 (FIGS. 7 and 24). Because the tailgate assembly 60 is now located
underneath of the ramp assembly 50, the ramp surface 490 provides a continuous transition
between the ground surface and the support floor 110 of the pan 20. In the deployed position, a

wheelchair occupant can enter and exit the vehicle 10.

[0053] To return the ramp assembly 50 from the deployed position, the user lifts up on the
handle 482 of the second segment 404 and pivots the ramp assembly 50 about the axis 448
toward the vertical position, concurrently folding the segments 400, 404 about the hinge 486. As
the ramp assembly 50 pivots, the linkages 530, 534 pull generally upward on the main body 300
of the tailgate assembly 60 in a direction generally opposite to that of arrow 608. When the
tailgate assembly 60 reaches the closed position, which coincides with the vertical position of the
ramp assembly 50, the latches 332, 336 engage the strikers 340 on the pan 20 to automatically
lock the tailgate assembly 60 to the pan 20. The linkages 530, 534, which remain locked in
place, prevent inadvertent movement of the ramp assembly 50 to the stowed position. The ramp
assembly 50 is therefore maintained in the vertical position during transportation of a wheelchair

occupant.

[0054] To move the ramp assembly 50 from the vertical position to the stowed position, the

user pulls the actuating lever 582 from the position illustrated in FIG. 16 to the position

10
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illustrated in FIG. 15 to rotate the locking member 574 from the neutral position. Because the
first and second locking members 574, 578 are operationally coupled, rotation of the lever 582
simultaneously displaces both members 574, 578 to release the linkages 530 534, freeing them to
slide within the slots 544 of the respective tracks 540. Once the first ends 552 of the linkages
530, 534 are free of the locking members 574, 578, the user can pivot the ramp assembly 50
about the pivot axis 448 to the stowed position. Concurrently, the bridge plate 500 rotates into
position and with the top surface 474 of the second segment 404 presents a flat surface capable

of supporting luggage or other cargo.

[0055] Various features and benefits of the invention are included in the following claims.

11
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CLAIMS

What 1s claimed is:

1. An accessibility system for providing access into or out of a vehicle, the accessibility
system comprising:

a pan defining a securement area, the pan including a first end, a second end, and a
support surface;

a ramp assembly including a first segment coupled to a second segment, the ramp
assembly pivotally coupled to the pan proximate the second end and pivotable relative to the pan
between a stowed position in which the ramp assembly extends toward the first end of the pan
and is adjacent to the support surface, a vertical position in which the ramp assembly is generally
perpendicular to the support surface, and a deployed position in which the ramp assembly
extends from the vehicle; and

a tailgate assembly pivotally coupled to the pan proximate the second end and operably
coupled to the ramp such that when the ramp assembly is in the deployed position, the tailgate

assembly is disposed below and apart from the first segment.

2. The accessibility system of claim 1, wherein the ramp assembly is pivotable about a first
axis and the tailgate assembly is pivotable about a second axis parallel to and offset from the first

axis.

3. The accessibility system of claim 1, further comprising a linkage having a first end
pivotally coupled to the tailgate assembly and a second end slidably coupled to the ramp

assembly.
4. The accessibility system of claim 3, wherein the second end of the linkage is received

within a track fixed to the first segment of the ramp assembly and is slidable along the track

when the ramp is moved between the stowed position and the vertical position.

12



WO 2014/194265 PCT/US2014/040350

5. The accessibility system of claim 4, wherein the second end of the linkage is locked in a
predetermined position within the track when the ramp is moved between the vertical position

and the deployed position.

6. The accessibility system of claim 5, further comprising a lock member engageable with
the second end of the linkage to automatically lock the second end of the linkage upon reaching

the predetermined position.

7. The accessibility system of claim 2, further including a damping member coupled to the
tailgate assembly, wherein the damping member dampens pivoting of the tailgate assembly about

the second axis.

8. The accessibility system of claim 1, further comprising a latch configured to secure the

tailgate assembly to the pan.

9. The accessibility system of claim 8, further comprising an actuator coupled to the latch,
wherein the actuator is operable to disengage the latch to permit the tailgate assembly to pivot

about a first axis parallel to and offset from a second axis about which the ramp assembly pivots.

10.  The accessibility system of claim 1, further comprising a plate having a first portion
pivotally coupled to the tailgate assembly and a second portion slidably coupled to the ramp
assembly, wherein the plate spans a gap defined between the ramp assembly and the tailgate

assembly when the ramp assembly is in the stowed position.

13
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11. A method of providing access into or out of a vehicle, the method comprising:
pivoting a ramp assembly from a stowed position within the vehicle to a vertical position;
unlatching a tailgate assembly from the vehicle; and
concurrently pivoting the ramp assembly about a first axis to a deployed position
extending from the vehicle and pivoting the tailgate assembly about a second axis parallel to and

offset from the first axis.

12.  An accessibility system for providing access into or out of a vehicle, the accessibility
system comprising:
a pan defining a securement area, the pan including a first end, a second end, and a
support surface;
a ramp assembly including
a first segment, and
a second segment hingedly coupled to the first segment, wherein the ramp
assembly is pivotally coupled to and deployable from the pan near the second end; and
a tailgate assembly detachably secured and pivotally coupled to the pan such that during
deployment of the ramp assembly, the ramp assembly is pivotable about a first axis and the

tailgate assembly is pivotable about a second axis parallel to and offset from the first axis.
13.  The accessibility system of claim 12, further comprising a linkage having a first end
pivotally coupled to the tailgate assembly and a second end slidable within a track fixed to the

ramp assembly.

14.  The accessibility system of claim 12, further comprising a latch configured to detach the

tailgate assembly from the pan for rotation about the second axis.

14
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