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[57] ABSTRACT

An under floor lift comprising a horizontal, U-shaped header
framework which is mountable between a vehicle axle and
floor, and which reciprocatingly receives a nestable carriage
comprising a second U-shaped framework. The carriage
comprises a transverse motor mount plate and a pair of
spaced, horizontal arms between which is received the lift
platform. The platform is pivotably suspended, lifted and
lowered by spaced pairs of parallelogram linkages pivotably
secured at their outboard ends to the outboard end of the
carriage side rails and at their inboard ends to the inboard
end of the lift platform. The carriage is telescoped by a gear
and chain mechanism from an inboard stowed position
horizontally out to a transfer level deployed position. The
wheelchair lift is moved by a hydraulic/chain drive down-
wardly and upwardly supported by the parallelogram arms
to or from a ground level position, to permit the lift to be an
in-swing, negative type lift. An automatically transitioning
inboard bridge plate is pivoted to the platform, and during
decent inclines and forms an inboard barrier. The bridge
plate is slidably mounted on channels or rails which are in
turn mounted on a support plate pivotably mounted to the
outboard edge of the carriage motor mount plate. The
combination of the bridge and support plate assembly pro-
vides excellent stability to the lift mechanism, essentially
eliminating lateral sway way and the problems attendant
thereto.

25 Claims, 9 Drawing Sheets
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1
UNDER FLOOR WHEELCHAIR LIFT

CROSS REFERENCE TO RELATED CASE

This Application is a based on Provisional Application SN
60/049,575 entitled UNDER FLOOR LIFT filed Jun. 11,
1997 by the same Inventors. Applicants hereby claim the
priority of this earlier filed Provisional Application pursuant
to 35 US.C. § 119(e).

TECHNICAL FIELD

This application relates to Underfloor platform-type
wheelchair lifts (UFL) for transfer of wheelchair users from
ground level to the interior floor level of vehicles, more
particularly to transit vehicles such as buses and trains. The
UFL lift is of the telescoping, negative, in-swinging paral-
lelogram type, and has a unique mechanism for preventing
lateral sway and misalignment.

BACKGROUND ART

Wheelchair lifts for vehicles are three basic types: 1) floor
mounted at the entry sill of a vehicle such as a side or rear
door; 2) under floor lifts (UFL) which telescope outwardly
from underneath the floor; and 3) under vehicle (frame) lifts
(UVL).

The UVL lifts can be distinguished from the UFL, in that
while both telescope outwardly from a horizontal stowage
bay, the UVL under vehicle lift is located beneath the vehicle
frame and must have motion including raising the platform
from an intermediate stowage position upwardly to the floor
level and downwardly to the ground level. In the UVL, the
storage bay is substantially below the floor as it is suspended
below the frame and/or axle of the vehicle rather than being
above them as in the UFL type lifts.

In contrast, the UFL under floor lift does not lift above
stowage level, as stowage takes place at the transfer level at
or adjacent to the vehicle floor level. Typically both the UFL
and UVL lifts have parallelogram or scissors type mecha-
nisms to raise and lower the platform from the ground level
up to the transfer level (the floor level of the vehicle) and,
in the UVL, to move to an intermediate storage level.

The floor mounted lifts may be of a variety of types,
including dual parallelogram, rotary lifts, and header types
employing an inverted U assembly which is pivoted at its
upper end, the arms of which carry the telescoping lifting
arms. There are a few miscellaneous other types.

A particular problem with both the UVL and UFL type of
lifts is that they must telescope beneath either the vehicle
floor or its frame, and the lifting scissors or parallelogram
must be collapsible and stowable in a relatively small
vertical height in the order of 4 to 6 inches. Accordingly,
these lifting members are subject to side sway as they drop
down or lift. When a wheelchair user gets on the platform,
he or she is often not centered. The added weight and motion
of the chair on the platform can give rise to sway, which at
the very least is disconcerting to the wheelchair user and in
worst case situations can cause the mechanism to bind,
experience accelerated wear, and possibly fail. This may be
exacerbated by off-center location of the load on the
platform, as when a vehicle loads or unloads a wheelchair
user on an incline, either pointed up or downhill, or when the
vehicle is canted to one side as where the roadway has a
crown. In addition, the added weight of the wheelchair user
on the platform typically causes the vehicle to tilt to that
side.

In addition, these mechanisms are relatively complex and
require trained service personnel. This puts a significant
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burden on the transit authority or school district.
Accordingly, a lift with a solution to the lateral sway
problem and a better lifting assembly would fill a long-felt
need in the art.

THE INVENTION

SUMMARY, OBJECTS AND ADVANTAGES

This invention includes the following features, functions,
objects and advantages in an improved under floor lift
(UFL): Vastly improved lateral or sway stability, and an
inboard safety barrier that actuates in relation to the posi-
tional movement of the lift platform and which forms a
bridge plate at the upper transfer level; an improved UFL lift
with smoother lifting and descent action than prior lifts,
improved safety features, and which is less prone to main-
tenance and operational problems occasioned by lateral
sway; functioning of the lift without having to raise the
platform above its storage or transfer positions, permitting
the parallelogram linkage to be an unpowered guide or slave
linkage to simplify construction, maintenance and operation;
a UFL that is more adaptable and useful in a wide variety of
vehicles because the space required for lift mounting under-
neath of the floor or framing is substantially less than in prior
art lifts; and a UFL that is well adapted to installation,
operation and storage in vehicles having a doorway step
well, such as typical public transit buses. Other objects and
advantages will be evident from the description, drawings
and claims.

The under floor lift of the invention comprises a
horizontal, U-shaped (in plan view) header framework
which is mountable above a vehicle axle and below the floor,
and which reciprocatingly receives a carriage comprising a
second U-shaped framework. The carriage comprises a
transverse motor mount plate or beam and a pair of spaced,
horizontal arms (side rails) between which is received the
lift platform. The platform is pivotably suspended and
supported during lifting and lowering by spaced pairs of
parallelogram linkages mounted at their top ends to the
carriage ends. The force for platform lining and lowering is
provided by a chain/hydraulic drive system.

The lift has a motion from an inboard stowed position
horizontally out to a first transfer level deployed position in
which an inclined inboard bridge plate provides the transi-
tion from the floor level of the vehicle to the lift platform.
The wheelchair lift is then moved downwardly by virtue of
the motion of the spaced parallelogram arms on either side
of the lift platform to a ground level position. The links are
pivotably secured at their outboard ends to the outboard end
of the carriage slide rails and at their inboard ends to the
inboard end of the lift platform. This permits the lift to be an
in-swing, negative type lift providing most efficient opera-
tion and economy of design.

An automatic outboard roll stop is maintained in a gen-
erally vertical position during loading and descent to provide
an outboard barrier against wheelchair roll off. In addition,
during descent, the transitioning inboard bridge plate
increases its angle of inclination (its outboard end descends),
thereby forming an inboard barrier. The inboard bridge
plate/barrier is mounted on C-shaped (in cross section)
tubular sections which slide on steel rods or rails which are
in turn mounted on a support plate pivotably mounted to the
outboard edge of the motor mount plate of the carriage
assembly.

The carriage assembly is mounted on rollers or bearings
to move horizontally reciprocatingly (telescopingly) in the

































