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it from freely moving around the vehicle. The mechanism 
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AUTOMATIC WHEELCHAIR RESTRAINING 
DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority to US. Provisional 
Application Ser. No. 60/129,588 ?led Apr. 16, 1999. 

TECHNICAL FIELD OF THE INVENTION 

[0002] The present invention relates generally to durable 
medical equipment and, more particularly, to a mechanism 
for moving a vehicular Wheelchair-restraining device back 
and forth from a stoWed position in a vehicle to an engaged 
position capable of securing a Wheelchair to the ?oor of the 
vehicle. 

BACKGROUND OF THE INVENTION 

[0003] Mechanisms for securing a Wheelchair to the ?oor 
of a vehicle are knoWn in the art. See, for example, US. Pat. 
No. 4,690,364 to Constantin, the disclosure of Which is 
incorporated herein by reference in its entirety. The Wheel 
chair restraint of the ’364 patent is capable of coupling a 
Wheelchair to the ?oor of a motor vehicle, While still 
alloWing the Wheelchair 360 degrees rotational freedom. A 
commercially available prior art device capable of so cou 
pling a Wheelchair to the ?oor of a motor vehicle is shoWn 
in FIGS. 1 and 2. As shoWn in FIG. 1, the prior art 
Wheelchair restraint 1‘ includes a housing 2‘ With ?anges 3‘ 
for bolting the restraint 1‘ to a vehicle floor. FIG. 2 illustrates 
the interior Workings of the prior art Wheelchair restraint 1‘, 
including a solenoid 4‘ for actuating the release of the 
locking members 5‘ and 6‘. As disclosed in US. Pat. No. 
4,690,364, locking members 5‘ and 6‘ are adapted to rotate 
open upon pressure from an advancing engaging member 
(not shoWn) connected to a Wheelchair. A spring 7‘ is 
provided to assist in the smooth motion of locking members 
5‘ and 6‘. Other similar devices are knoWn Which likeWise 
secure a Wheelchair to the ?oor of a vehicle. 

[0004] One disadvantage shared by prior art Wheelchair 
lockdoWn devices is that they are permanently fastened to 
the vehicle ?oor, making it dif?cult for a Wheelchair pas 
senger or attendant to maneuver a Wheelchair around them 

upon entry and/or egress of the vehicle. The stationary 
nature of the knoWn prior art devices also makes it dif?cult 
to quickly adapt the vehicle for use by others not requiring 
a Wheelchair. 

[0005] Another disadvantage of prior art vehicular 
mounted Wheelchair restraining devices is that they are 
designed to be approached from the rear interior of the 
vehicle (i.e. the Wheelchair is presumed to enter the vehicle 
from a rear or side rear door.) When such a device is used 
to anchor a Wheelchair at the driver’s position, the restrain 
ing device is in the Way of a Wheelchair passenger entering 
the vehicle from the driver’s side door via a lift or other 
means, restricting vehicular ingress/egress. The Wheelchair 
passenger must either run his chair over the restraining 
device or face the dif?cult task of navigating around the 
restraining device in very tight quarters. 

[0006] Yet another disadvantage common to many of the 
prior art vehicular Wheelchair restraining devices is that they 
present a traffic obstacle to passengers entering and exiting 
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the vehicle by Wheelchair or by foot. The prior art devices 
are bulky and are located directly in the path of passenger 
traffic. People entering and/or exiting the vehicle on foot 
may be sloWed While navigating around the prior art devices, 
While people entering and/or exiting by Wheelchair run the 
risk of getting their Wheelchairs hung up on the prior art 
devices. 

[0007] There is therefore a need for a Wheelchair restrain 
ing device that may be stored out of the Way of foot and 
Wheelchair traffic during the loading and unloading of the 
vehicle and selectively deployed into operating position 
When a Wheelchair passenger is aboard the vehicle and 
desires to lock doWn his Wheelchair. The present invention 
is directed toWard meeting this need. 

SUMMARY OF THE INVENTION 

[0008] One embodiment of the present invention relates to 
an unobtrusive mechanism for moving a Wheelchair restrain 
ing device back and forth from a recessed, stored position 
near the ?reWall of a passenger vehicle to a deployed 
position Wherein the Wheelchair restraining device may 
engage a Wheelchair and prevent it from engaging in uncon 
trolled movement about the vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a perspective vieW of a prior art Wheel 
chair restraining apparatus. 

[0010] FIG. 2 is a perspective vieW of the interior of the 
apparatus of FIG. 1. 

[0011] FIG. 3 is a ?rst perspective vieW of a ?rst embodi 
ment of the present invention. 

[0012] FIG. 4 is a top plan vieW of the embodiment of 
FIG. 3. 

[0013] FIG. 5 is a ?rst partial perspective vieW of the 
embodiment of FIG. 3. 

[0014] FIG. 6 is a second perspective vieW of an embodi 
ment of FIG. 3. 

[0015] FIG. 7 is a second partial perspective vieW of the 
embodiment of FIG. 3. 

[0016] FIG. 8 is a third partial perspective vieW of the 
embodiment of FIG. 3. 

[0017] FIG. 9 is a front perspective vieW of the embodi 
ment of FIG. 3. 

[0018] FIG. 10 is a bottom perspective vieW of the lock 
doWn apparatus portion of the embodiment of FIG. 3. 

[0019] FIG. 11 is a perspective vieW of the embodiment of 
FIG. 3 in use With a Wheelchair. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0020] For the purposes of promoting an understanding of 
the principles of the invention, reference Will noW be made 
to the embodiment illustrated in the draWings and speci?c 
language Will be used to describe the same. It Will never 
theless be understood that no limitation of the scope of the 
invention is thereby intended, such alterations and further 
modi?cations in the illustrated device, and such further 



US 2001/0024604 A1 

applications of the principles of the invention as illustrated 
therein being contemplated as Would normally occur to one 
skilled in the art to Which the invention relates. 

[0021] FIGS. 3 and 4 illustrate one embodiment of an 
automatic Wheelchair-restraining device 20 for use in a 
passenger vehicle. A motor 22 is coupled to a platform 
member 24 and connected to a Wheelchair lockdoWn appa 
ratus 1. Platform member 24 extends lengthwise from a 
distal stoWage end 26 to a proximal deployed end 28. As best 
shoWn in FIG. 11, stoWage end 26 is preferably recessed 
adjacent W or near a vehicle’s ?reWall, and is more prefer 
ably located under the vehicle’s dash 105. Deployed end 28 
may be located anyWhere in the vehicle Where there is 
enough ?oor space to accommodate a Wheelchair 110, 
preferably beneath/behind the steering Wheel 106. 

[0022] Wheelchair lockdoWn apparatus 1 may be any 
convenient Wheelchair securing device knoWn in the art, 
such as one embodiment of the ’364 patent commercially 
marketed as EZ LOCK (and modi?ed as described herein 
beloW). LockdoWn apparatus 1 is slidingly coupled to plat 
form member 24. Included as part of Wheelchair lockdoWn 
apparatus 1 is a straight member 112 extending doWn from 
the Wheelchair 110 and adapted to lockingly engage Wheel 
chair lockdoWn apparatus 1. 

[0023] Referring once again to FIGS. 3 and 4, motor 22 
may be any convenient motor capable of pulling Wheelchair 
lockdoWn apparatus 1 along platform member 24, such as a 
typical vehicular poWer WindoW motor. Motor 22 is coupled 
to platform member 24 and is adapted to move the Wheel 
chair lockdoWn apparatus 1 back and forth along the length 
of platform member 24. Preferably, motor 22 is connected 
adjacent stoWage end 26 of platform member 24. Motor 22 
is illustrated in a motor housing 40 in FIGS. 3 and 4, and 
is illustrated Without any housing in FIG. 5. 

[0024] As shoWn in FIG. 3 and FIGS. 6-8, in operation 
motor 22 is adapted to pull Wheelchair lockdoWn apparatus 
1 from a stoWage position 30 near stoWage end 26 to a 
deployed position 32 near the deployed end 28. LikeWise, 
motor 22 is adapted to pull Wheelchair lockdoWn apparatus 
1 from the deployed position 32 back to the stoWage position 
30. The direction the motor 22 pulls is a function of Which 
rotational direction motor 22 is operated. FIG. 3 illustrates 
Wheelchair lockdoWn apparatus stoWed in the stoWage posi 
tion 30 near the distal stoWage end 26 of platform member 
24, While FIGS. 6-9 illustrate lockdoWn apparatus 1 pro 
gressing toWards a deployed position 32 near the proximal 
deployed end 28 of platform member 24. It should be noted 
that the deployed position 32 is not a single ?xed position, 
but may be customiZed as detailed beloW. 

[0025] Motor actuator controls (not shoWn) are operation 
ally coupled to motor 22 by conduits 42 and positioned in 
the vehicle. These controls are preferably sWitches con 
nected to motor 22 by Wire 42 and may be located at any 
convenient location in the vehicle. Alternately, a Wireless 
remote system (not shoWn) comprising a transmitter/sensor 
pair or the like may be adapted to actuate the motor 
remotely. 

[0026] The motor actuator controls are also operationally 
coupled to the Wheelchair lockdoWn apparatus 1 (see FIG. 
10). When Wheelchair lockdoWn apparatus 1 is disengaged 
from a Wheelchair, the controls are adapted to move the 
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Wheelchair lockdoWn apparatus 1 forWard from a recessed 
stoWage position 30 to engage the Wheelchair. The controls 
are further adapted to disengage an engaged Wheelchair by 
?rst actuating solenoid 4 to release the locking members 5 
and 6 from the Wheelchair, and then activating motor 22 to 
pull the Wheelchair lockdoWn apparatus 1 toWards the 
stoWed position 30. 

[0027] As illustrated in FIG. 3, platform member 24 
includes a top portion 50, a bottom portion 51, and tWo 
oppositely disposed side ramp portions 52. In the preferred 
embodiment, platform member 24 has a ?at top portion 50 
and an elongated rectangular shape, although platform mem 
ber 24 may have any shape convenient to the host vehicle 
design. Side ramp portions 52 extend from top portion 50 
doWnWardly to the vehicle ?oor. Top portion 50 of platform 
member 24 preferably rises about an inch above bottom 
portion 51, and ramp portions 52 extend far enough out 
Wardly that the angle de?ned by ramp portion 52 and bottom 
portion 51 (and the ?oor) is relatively shalloW. Platform 
member 24 also includes a support member or members 54 
adapted to support top portion 50 When foot or Wheelchair 
traffic puts pressure thereon. 

[0028] Platform member 24 also includes a drive train 60 
adapted to move the lockdoWn apparatus 1 along the track 
(see FIGS. 3 and 4). In one embodiment, the drive train 60 
is a chain drive substantially extending the length of plat 
form member 24 and adapted to move Wheelchair lockdoWn 
apparatus 1 back and forth along platform member 24. Drive 
train 60 preferably includes a ?rst long ?exible connector 62 
having a ?rst end 64 connected to Wheelchair lockdoWn 
apparatus 1, fractionally engaging a rotatable drive member 
66 of motor 22, extending to and frictionally engaging 
pulley 68, and extending back to connect to Wheelchair 
lockdoWn apparatus 1 at second end 69. In the preferred 
embodiment, ?exible connector 62 is a chain and rotatable 
drive member 66 is a gear adapted to meshingly engage the 
chain. In other contemplated embodiments, other convenient 
combinations of drive elements, such as a belt and friction 
Wheel, may be chosen as ?exible connector 60 and rotatable 
drive member 66. Alternately, other linear positioning 
devices, such as a lead screW, etc., may be used to move 
lockdoWn apparatus 1. 

[0029] In operation, motor 22 turns rotatable drive mem 
ber 66, Which moves the chain 62, thus pulling Wheelchair 
lockdoWn apparatus 1 along platform member 24. The 
direction of rotation of rotatable drive member 66 deter 
mines the direction of translational motion of Wheelchair 
restraining apparatus 1 along platform member 24. 

[0030] One embodiment of the present invention includes 
a longitudinally extending guide track 70 formed in top 
portion 50 of platform member 24. Guide track 70 is 
preferentially a slot formed through top portion 50. In the 
preferred embodiment, a pair of guide tracks 70 are sym 
metrically formed through top portion 50, and are more 
preferentially located substantially adjacent respective ramp 
portions 52. Fasteners 72 extend through guide track 70 and 
lockingly engage Wheelchair-restraining apparatus 1. Fas 
teners 72 are adapted to extend through each respective slot 
70 and slidingly fasten restraining apparatus 1 to top portion 
50 of platform member 24. Fasteners 72 may be any 
convenient slidable fasteners (i.e., nuts and bolts) or may be 
integrally connected to Wheelchair restraining apparatus 1 
and formed to slidingly engage guide track(s) 70. 
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[0031] One embodiment of the present invention includes 
a pair of stopping posts 74 positioned substantially at 
deployment end 28 of platform member 24. Stopping posts 
74 are adapted to stop and lock Wheelchair restraining 
apparatus 1 at a predetermined deployed position along 
guide track(s) 70, such as at a position placing a Wheelchair 
locked into Wheelchair restraining apparatus 1 at a conve 
nient distance from the steering Wheel of the vehicle, by 
engaging Wheelchair restraining apparatus 1 to prevent 
further motion thereof (see discussion of FIGS. 7-10 beloW). 

[0032] One embodiment of the present invention includes 
a manual release override system (not shoWn) adapted to 
release the Wheelchair in the event of a poWer failure. 
Preferably, the manual release system is further adapted to 
disengage or otherWise operationally release motor 22 from 
rotatable drive member and alloW manual retraction of the 
Wheelchair lockdoWn apparatus 1 into its stoWed position 
26. The manual release override system (not shoWn) is 
contemplated as including a hand crank or the like to 
manually actuate drive train 60. 

[0033] FIGS. 7-10 illustrate one embodiment of the 
present invention including a pair of engaging members, or 
“ears”, 80 attached to Wheelchair restraining apparatus 1. 
Preferably, there are tWo ears 80, one ear 80 located sym 
metrically on either side of restraining apparatus 1. More 
preferably, ears 80 are positioned substantially above 
respective guide track 70. Each ear 80 is operationally 
coupled to a respective locking member 5,6 of restraining 
apparatus 1 (see FIG. 10). Each ear 80 has a ?rst end 84 and 
a second end 86. Each ear 80 includes a toothed portion 90 
at its respective ?rst end 84. Each ear 80 terminates at 
respective second end 86 in semicircular recessions 88 
formed to accept stopping posts 74. Each toothed portion 90 
is adapted to move in unison With a respective locking 
member 5, 6 such that When locking members 5, 6 rotate to 
accept a Wheelchair member, ears 80 rotate to accept stop 
ping posts 74. Spring 92 biases locking member engaging 
portions 86 in the closed position. Accordingly, ears 80 
lockingly engage respective stopping posts 74 until restrain 
ing apparatus 1 releases the Wheelchair. 

[0034] In the embodiment illustrated in FIGS. 3 and 4, 
pairs of apertures 98 are provided in platform member 24 
and are adapted to securely receive stopping posts 74. 
Stopping posts 74 may be secured by an interference ?t into 
apertures 98, or may be secured by other convenient means 
such as by matable threads formed respectively on stopping 
posts 74 and in apertures 98. Apertures 98 are preferably 
formed in platform member 24 at various symmetrical 
positions aligned With respective ears 80, such that stopping 
posts 74 placed in apertures 98 act as short stops, custom 
iZing the stopping position of Wheelchair restraining appa 
ratus 1, and thus the Wheelchair, to the tastes of the operator. 

[0035] FIG. 11 illustrates the present invention in use With 
a Wheelchair 104. In operation, a Wheelchair 110 equipped 
With a doWnWardly extending engaging-member 112 can, 
upon entering the vehicle 114, easily traverse platform 
member 24. Vehicle 114 is illustrated in FIG. 11 as a 
four-door creW cab pickup truck, but the present invention 
may be used With any vehicle alloWing Wheelchair access. 
Ramp portions 52 are at a relatively shalloW angle With the 
?oor and alloW the Wheelchair 110 to easily roll up and over 
platform member 24 With minimal effort. 
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[0036] Once the Wheelchair 110 has entered the vehicle 
114, it is oriented such that the doWnWardly extending 
engaging-member 112 is operationally aligned With Wheel 
chair lockdoWn apparatus 1. Motor 22 is then engaged (via, 
for example, actuator controls on the dash 105), driving 
Wheelchair lockdoWn apparatus 1 toWards deployed end 28 
until it engages the doWnWardly extending engaging-mem 
ber 112. The apparatus 1 continues moving until it engages 
the stopping posts 74, thereby locking onto engaging-mem 
ber 112 and securing the engaged Wheelchair 110 from 
unintended motion. When it is so desired, solenoid 4 is 
actuated via the actuator controls to release the doWnWardly 
extending engaging-member 112 from lockdoWn apparatus 
1, and then motor 22 is engaged to pull Wheelchair lockdoWn 
apparatus 1 into its retracted stoWage position 30. Wheel 
chair 110 may then be rolled over platform 24 for exiting the 
vehicle 114. 

[0037] While the invention has been illustrated and 
described in detail in the draWings and foregoing descrip 
tion, the same is to be considered as illustrative and not 
restrictive in character, it being understood that only the 
preferred embodiment has been shoWn and described and 
that all changes and modi?cations that come Within the spirit 
of the invention are to be desired to be protected. 

What is claimed is: 
1. A Wheelchair lockdoWn device, comprising: 

an elongated member having a proximal end, a distal end, 
a substantially ?at top portion, a bottom portion and 
tapered elongated sides extending from the bottom 
portion to the top portion; 

a motor connected to said elongated member and having 
a rotatable drive member; 

a pulley mounted to said bottom portion of said elongated 
member substantially near said distal end and substan 
tially covered by said top portion; 

a slotted guide track formed in said elongated member; 

a lockdoWn apparatus slideably mounted in said slotted 
guide track and adapted to releasably engage a Wheel 
chair; and 

a ?exible drive connector extending from said lockdoWn 
apparatus around said pulley and around said rotatable 
drive member and back to said lockdoWn apparatus; 

Wherein said ?exible drive connector tractionally engages 
said rotatable drive member; and 

Wherein rotation of said rotatable drive member causes 
movement of said ?exible connector and actuates slid 
ing of said lockdoWn apparatus in said slotted guide 
track. 

2. The device of claim 1, further comprising: 

an ear coupled to said lockdoWn apparatus; 

a post connected to said elongated member; 

Wherein said ear is adapted to engage said post to prevent 
further motion of said lockdoWn apparatus. 

3. The apparatus of claim 2 Wherein said post is adapted 
to be placed in one of a plurality of discrete positions on said 
elongated member. 
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4. An apparatus for securing a Wheelchair in a motor 
vehicle, comprising, in combination: 

a raised platform having a top portion, a bottom portion 
mounted to the ?oor of the motor vehicle, ramped side 
portions extending from said bottom portion to said top 
portion, a proximal end and a distal end; 

a pulley positioned substantially at said proximal end 
betWeen said top portion and said bottom portion; 

a guide track formed in said top portion and linearly 
extending substantially from said distal end to said 
proximal end; 

a motor coupled to said platform and having a rotatable 
drive member; 

a lockdoWn apparatus having a guide track-engaging 
portion operationally coupled to said guide track and 
adapted to move in said guide track; 

a drive train having a ?rst end and a second end, Wherein 
said ?rst end is connected to said lockdoWn apparatus; 

Wherein said drive train extends from said lockdoWn 
apparatus to said motor and engages said rotatable 
drive member and extends around said pulley and back 
to said lockdoWn apparatus; and 

Wherein said second end is connected to said lockdoWn 
apparatus. 

5. The apparatus of claim 4 further comprising: 

an engaging member coupled to said lockdoWn apparatus; 

a post connected to said platform; 

Wherein said engaging member is adapted to engage said 
post to stop the motion of said lockdoWn apparatus. 

6. The apparatus of claim 5 further comprising a plurality 
of discrete apertures formed in said platform and Wherein 
said post is adapted to be placed in one of said plurality of 
discrete apertures formed in said platform. 
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7. A Wheelchair lockdoWn device, comprising: 

a platform having a proximal end and a distal end; 

a guide track formed in said platform and substantially 
extending from said proximal end to said distal end; 

a lockdoWn apparatus slideably mounted in said guide 
track and adapted to releasably engage a Wheelchair; 
and 

a motor operationally coupled to said platform and to said 
lockdoWn apparatus; 

Wherein said motor is adapted to move said lockdoWn 
apparatus in said guide track. 

8. The Wheelchair lockdoWn device of claim 7, Wherein 
said platform further comprises a top portion and a bottom 
portion and oppositely disposed tapered elongated sides 
extending from said bottom portion to said top portion. 

9. A method for securing a Wheelchair to a vehicle, 
comprising: 

providing an engaging member extending doWnWardly 
from the Wheelchair; 

positioning the Wheelchair above a portion of the platform 
With the engaging member extending doWnWardly 
from the Wheelchair for engagement; 

moving a Wheelchair restraining apparatus along said 
platform from a stoWed position to a Wheelchar engag 
ing position; and 

coupling the Wheelchair to the Wheelchair restraining 
apparatus via the engaging member. 

10. The method of claim 9 further comprising: 

decoupling the Wheelchair engaging member from the 
Wheelchair restraining apparatus; and 

moving the Wheelchair restraining apparatus to the stoWed 
position. 


