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A system for restraining a wheelchair in a vehicle comprises a barrier having housings for restraining belts thereon. A remote

release assembly Is mounted on the barrier remote from the housing and Is connected
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to the housing, as by a cable. The
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(57) Abrege(suite)/Abstract(continued):

wheelchair Is secured by first operating the assembly to release the belt from the housing to allow the vehicle operator to withdraw
the belt from the housing and attach it to the wheelchair before the wheelchair is fully in the securing area. Then, as the wheelchair
IS moved fully into the wheelchair area, the operator again operates the remote assembly to cause the housing to retract the belt
Into the housing to tension the belt.
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(57) Abstract

A system for restraining a wheelchair in
a vehicle comprises a barmier having housings
for restraining belts thereon. A remote release
assembly is mounted on the barrier remote from
the housing and is connected to the housing, as
by a cable. The wheelchair is secured by first
operating the assembly to release the belt from the
housing to allow the vehicle operator to withdraw
the belt from the housing and attach it to the
wheelchair before the wheelchair is fully in the
securing area. Then, as the wheelchair is moved
fully into the wheelchair area, the operator again
operates the remote assembly to cause the housing

to retract the belt into the housing to tension the
belt.
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WHEEILCHAIR RESTRAINING SYSTEM WITH
REMOTELY-CONTROLLED RESTRAINING BELTS
TECHNICAL FIELD

This invention relates to systems for securing objects to mass-transit vehicles,
such as busses. In the preferred embodiment, the invention relates to a system for
remote operation of restraint devices used for securing wheelchairs in busses.

BACKGROUND

A common problem in public transit is how to quickly and easily secure
wheelchairs 1n mass-transit vehicles. A known technique for securing a wheelchair is
to provide four flexible restraining belts, one for each corner of the wheelchair. To
secure the wheelchair to the vehicle, each of these belts is attached to a respective
corner of the wheelchair and to a respective point on the bus. This holds the
wheelchair to the bus when tension is applied to the belts.

One such system is shown in United States Patent 5,888,038. The system
shown in that patent employs restraining belts that are permanently attached to a
vehicle, with one of the belt housings being movable between an operational position
and a storage position. Thus, in the preferred embodiment shown in that patent, two
housings for restraining belts are provided at the rear of a tie-down area, and each of
these belts 1s adapted to be attached to a respective rear comner of the wheelchair. The
front belts are adapted to be attached to the front comners of the wheelchair.

While this technique provides excellent safety for the wheelchair occupant, it

can be difficult to use. The difficulty in applying the belts arises because the belts
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must be placed in tension after attachment to the wheelchair, and it is usually difficult
for the bus operator to reach the belt housings, particularly those near the wall of the
bus, because the floor space allowed for the wheelchair is minimal. Thus, the driver
must often bend over and reach to retrieve the belts from their storage locations to
éttach the belts to the wheelchair as it is moved into the securing area and then again
reach the belt housings to tighten the belts éfter the wheelchair has been moved fully
Into the securing area. This latter motion often requires the operator to reach through
a narrow space between a panel, or barrier at the rear of the securing area and the back

of the wheelchair, a procedure that can be difficult.
SUMMARY OF THE INVENTION

In accordance with the invention, flexible-belt restraint housings are attached

to a barrier commonly found on busses or to a seat that has been folded to form a

barrier. The release mechanisms of the belt housings may be levers capable of remote

operation by a cable or other means, and a release assembly is attached to the barrier
In a location easily reached by the operator. This allows the operator to control the
restraint devices from a standing or slightly stooped position. Thus, by using the
arrangement of the invention, the operator need only bend over to extend and then
attach the restraint belts to the wheelchair when the wheelchair is far enough from the
barrier to make those operations comfortable, and then tightening or releasing the
belts from a standing position.

The particular belt devices employed are preferably of the type that is locked
until released by moving a release lever. When released, the belts automatically
retract into the housings, for example, by a spring return known in the art.

In use, the operator moves the wheelchair passenger partially into the

wheelchair location. Then, he operates the handle of the remote assembly with one
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hand whereby the housings release the belts. The operator holds the lever of the remote assembly
with one hand and pulls the belts out to the desired length with the other. He then releases the lever,
which leaves the belts at the desired length because the housings automatically lock. Then he
attaches hooks on the belts to the wheelchair frame and moves the wheelchair to the final location in
the securing area. He then operates the handle again allowing the belts to retract by spring retraction
to tension the restraint belts.

The invention provides according to an aspect, for an apparatus for securing a
wheelchair to a vehicle, comprising: at least one seat belt housing adapted to be mounted to the
vehicle, the housing having a retractable wheelchair-restraining element; an assembly attached to the
housing and positioned at a location remote from that of the housing, the assembly for controlling
retraction of the restraining element; and a cable connected to the housing for controlling retraction
of the restraining element and operable by the assembly.

According to another aspect, the invention provides for a system comprising: an element
adapted to be attached to a vehicle in a generally upstanding orientation; a housing having a
retractable restraining element therein and a release mechanism, the housing being adapted to be
attached to the vehicle; an assembly attached to the element at a location remote from that of the
housing; and means for controlling the release mechanism extending between the assembly and the
housing and operable by the assembly.

According to yet another aspect, the invention provides for a system comprising: a vehicle
having an area in which a wheelchair is to be secured, the area having boundaries that are spaced
longitudinally with respect to the vehicle; an upstanding element secured to the vehicle at one of the
boundaries; a housing having a retractable restraining element therein and a release mechanism, the
housing being attached to the vehicle; an assembly attached to the element at a location remote from
that of the housing; and means for controlling the release mechanism extending between the

assembly and the housing and operable by the assembly.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a front view of a barrier in accordance with the invention.

Figure 2 is a side view of the barrier of Figure 1.

Figure 3 is a front view of a seat folded to form a barrier in accordance with the invention.
Figure 4 1s a side view of the seat of Figure 3.

Figure 5 is a rear view of a release assembly in accordance with the invention.

Figure 6 is a cross section of the release assembly of Figure 5 installed in a barrier.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
With reference to Figure 1, the invention provides a barrier 2 that is configured to be placed
at one end of a wheelchair tie-down or securing area, such as the area described further in the noted
'038 patent. The barrier includes a panel 4 that serves as both a privacy screen between the securing
area and other passengers and as a safety barrier for the wheelchair passenger. The barrier includes
feet 6 for securely bolting the barrier to the floor of a bus, as is known in the art. The barrier further
includes posts 7 extending upward from the feet, each of which has thereon a respective one of two

housings 8 containing extendable wheelchair-restraining belts
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10 and hooks 12 for engaging the frame of a wheelchair in the securing area. Other
configurations of the feet and posts such as a curved bar or a solid panel are
contemplated,

The restraining belt housings are of the type that includes a locking
mechanism wherein the belts are normally locked in position. The housings further
include a release lever (not shown) connected to the locking mechanism that unlocks
the belts when depressed and then locks the belts when released. Further, the
housings include spring-activated retraction mechanisms that apply retraction tension
to the belts when the release mechanism is activated to unlock the belts. Thus, the
belts can be extended by activating the release lever and are retained in the extended
position upon deactivating the release lever. Such housings are available in the art,
and one suitable source is Indiana Mills & Manufacturing Inc.

In accordance with the invention,. the barrier 2 further provides remote
operation of the release levers on the housings. Thus, a remote assembly 14 is
provided for allowing the vehicle operator to operate the release levers on the
housings without reaching down to engage the actual levers. While the details of the
remote assembly will be described in detail in connection with figures 5 and 6, it
should be noted at this point that the remote assembly is preferably connected to the
release levers on the housing 8 by cables 16 that extend from the assembly through
the interior of the barrier to release mechanisms 17 on the housings. Other structures
for engaging and controlling the release mechanisms may be used, including electrical
or fluid operated structures.

Figures 3 and 4 show another embodiment of the invention wherein the barrier
1s a passenger seat 18 having a seat bottom portion 20 folded up to expose fully the

wheelchair securing area. In this embodiment, the remote assembly 14 is located on
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the undersurface of the seat bottom so that it is exposed only when the seat bottom is
in the raised position shown. Cables 16 pass through a cavity in the seat bottom and
are connected to the release mechanisms in the housings 8.

It will be appreciated that the remote assembly may be mounted at locations
other than the barrier or seat illustrated. For example, it may be mounted to other
existing upstanding structures in the vehicle or to a separate structure dedicated to
supporting the assembly.

The preferred structure of the remote assembly 14 will now be described with
reference to figures 5 and 6.

Figure 5 is a rear view of the assembly 14, which includes a pan 22 having a
bottom 24, sides 26, and edge flange 28. Cable-end mounting structure 30 is secured
to the under side of the bottom 24, the mounting structure being U-shaped and
providing an upstanding mounting plate 32 for securing the ends of the cables 16.

The mounting structure may be attached to the bottom surface by rivets 34, as shown,
or by a variety of other means, e.g., welding, cementing, screwing, etc. As well, the
mounting plate may extend directly from the bottom surface.

With reference to figure 6, a release lever 36 is pivotally mounted in the cavity
formed by the pan by a pivot pin 38 mounted to opposed sides 26 of the pan. One end
40 of the lever is attached to a bracket 42 that engages the balled ends 44 of the

cables. The bracket 42 is shown being attached to the lever by a bolt, but of course it

may be attached in many different ways.
The front of the lever forms a finger .pull 46, which is easily engaged by an

operator to operate the lever to pull on the cables and release the locking mechanisms

of the housings 8. A cover plate 48 covers the pan cavity.

PCT/US00/08216
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In the embodiment shown, the remote assembly 14 is attached to the surface
50 of the barrier by the use of a plurality of standoffs 52. Thus, when the barrier does
not have a cavity large enough to receive the pan 22 internally, the standoffs are
secured to the surface by known means, and the pan is attached to the standoffs by
bolts 54, which pass through the flange 28. If the panel cavity is large enough, the
pan in placed in the cavity and the tlange 28 is attached directly to the surface 50.

In the instances where the pan is mounted on the exterior of the barrier
surface, a trim panel 56 may also be provided to enhance the appearance.

It will be appreciated that the remote assembly provides remote control of the
release levers of the restraining belt housings 8. This permits the operator to release
the belts with one hand by lifting the finger pull 46 and extending the belts with the
other hand. This is done before the wheelchair has moved entirely into the securing
area, thus not crowding the operator. When the operator has the belts in his hand he
can also attach the hooks 12 to the wheelchair frame. Then, the operator again
releases the locks on the housings by lifting the finger pull 46 as the wheelchair
passenger moves into the securing area, thus allowing the belts to retract
automatically under the spring retraction provided by the housings to adjust to the
proper length. This latter operation is done with the operator standing, which obviates
the necessity of leaning between the wheelchair and the barrier to tighten the belts, as
In prior systems.

It will be appreciated that a unique barrier with a remote release assembly and
a method for their operation has been described. Modifications within the scope of

the appended claims will be apparent to those of skill in the art.
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Claims:

1. Apparatus for securing a wheelchair to a vehicle, comprising:

at least one seat belt housing adapted to be mounted to said vehicle and containing a
retractable wheelchair-restraining element;

an assembly adapted to be mounted to said vehicle; and

a cable connected to said housing and said assembly for controlling retraction of said
restraining element and operable by said assembly,

wherein said assembly is remote from said housing.

2. Apparatus according to claim 1 wherein said housing is adapted to be mounted
between a floor of said vehicle and said assembly.

3. Apparatus according to claim 1 further comprising a vertical barrier and wherein said
assembly is mounted to said barrier.

4. Apparatus according to claim 1 further comprising a passenger seat and wherein said
assembly is mounted to said seat.

5. Apparatus according to claim 1 wherein said assembly comprises a lever having one
end connected to said cable.

6. Apparatus according to claim 5 wherein said lever is manually operated.

7. A system comprising:

a barrier adapted to be attached to a vehicle in a generally upstanding orientation;

a housing having a retractable restraining element therein and a release mechanism, said
housing being adapted to be attached to said vehicle;

an assembly attached to said barrier at a location remote from that of said housing; and
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means for controlling the release mechanism extending between said assembly and said

housing and operable by said assembly.

8. A system according to claim 7 wherein said housing includes a spring-activated
retraction mechanism and said retractable restraining element is spring-loaded by said spring-
activated retraction mechanism for automatic retraction into said housing upon activation of said
release mechanism.

9. A system according to claim 7 wherein said means for controlling comprises a cable.

10. A system according to claim 7 wherein said barrier comprises a folding passenger
seat.

1. A system according to claim 10 wherein said assembly is mounted on folding part of
said folding passenger seat that is on the bottom of said folding passenger seat when the folding
part 1s n one orientation and on a vertical part of said folding passenger seat when said folding
part 1s in a folded orientation.

12. A system according to claim 7 wherein said housing is attached to said barrier.

13. A system according to claim 7 in further combination with said Vehic_le, wherein said
vehicle includes an area in which a wheelchair is to be secured, and said element is secured to said
vehicle at one end of said area.

14. A system comprising:

a vehicle having an area in which a wheelchair is to be secured, said area having
boundaries that are spaced longitudinally with respect to said vehicle;

an upstanding barrier secured to said vehicle at one of said boundaries:

a housing having a retractable restraining element therein and a release mechanism, said

housing being attached to said vehicle;
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an assembly attached to said element at a location remote from that of said housing; and

means for controlling the release mechanism extending between said assembly and said
housing and operable by said assembly.

15. A system according to claim 14 wherein said housing is mounted to said upstanding
barrier.

16. A system according to claim 15 wherein said upstanding barrier is a passenger seat.

17. A system according to claim 14 wherein said means for controlling comprises a cable

and said assembly further comprises a lever that engages one end of said cable and is mounted to

said upstanding barrier for pivotal motion.
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