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(57) Abrege/Abstract:

A stair chair for transporting a person up and down a flight of stairs and over a surface Is disclosed. The stair chair comprising a
main frame and a glide track assembly to support the stair chair for movement on the flight of stairs. The glide track assembly Is
pivotally connected to the main frame for pivotal movement between open and closed positions. The glide track assembly has at
least one endless glide track. The stair chair also provides an adjustable glide track resistance and braking device which engages
the endless glide track and is configured to infinitely adjust and set a desired rolling resistance applied to the endless glide track.
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@ (57) Abstract: A stair chair for transporting a person up and down a flight of stairs and over a surface is disclosed. The stair
& chair comprising a main frame and a glide track assembly to support the stair chair for movement on the flight of stairs. The glide
N (rack assembly is pivotally connected to the main frame for pivotal movement between open and closed positions. The glide track

glide track.

assembly has at least one endless glide track. The stair chair also provides an adjustable glide track resistance and braking device
which engages the endless glide track and is configured to infinitely adjust and set a desired rolling resistance applied to the endless
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STAIR CHAIR WITH AN ADJUSTABLE

GLIDE TRACK RESISTANCE AND BRAKING DEVICE

This invention generally relates to medical transport devices, and in particular to a
stair chair with an adjustable glide track resistance and braking device.

Various types of stair chairs are specifically designed to transport people down
stairs are known. In particular, it is known to attach a péir of foldable glide tracks each
having an endless tread carried by a plurality of rollers to the back of a stair chair, which
are used in a deployed position to transport a person down a flight of stairs. In the
deployed position, the treads grip the stairs and prevent the stair chair from sliding out of
control. Difficulty may be encountered, however, in providing a ride having a consistent,
manageable rate of descent supporting people of various weights.

The invention provides a chair thgt can readily be used both to transport people
upstairs and downstairs. The present invention provides to a stair chair an adjustable glide
track resistance and braking device. The adjustable glide track resiétance and braking
device enables an operator to quickly and easily adjust the rolling resistance of the glide
track. As such, for people of various weights, the operator is able to vary the rolliﬁg
resistance on the fly such that a more consistent and manageable rate of descent is
provided when supporting a patient on the stair chair. In one embodiment, the present
invention is provided as a collapsible stair chair.

In accordance with one embodiment of the invention, a stair chair for transporting a
person up and down a flight of stairs and over a ground surface is disclosed. The stair

chair comprising a main frame and a glide track assembly to support the stair chair for |
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movement on the stairs. The glide track assembly is pivotally connected to the main
frame for pivotal movement between open and closed positions. The glide track assembly
has at least one endless glide track. The stair chair also provides an adjustable glide track
resistance and braking device which engages the endless glide track and is configured to
infinitely adjust and set a desired rolling resistance applied to the endless glide track.

Further benefits and advantages of the invention will become apparent from a
consideration of the following detailed description, given with reference to the
accompanying drawings, which specity and show preferred embodiments of the invention.

FIG. 1 1s a front elevated perspective view of a collapsible stair chair embodying
the present invention. :

FIG. 2 shows the stair chair of FIG. 1 in its collapsed position.

FIG. 3 1s a rearward, elevated perspective view of one embodiment of a stair chair
with a glide track assembly in a folded or closed position with an adjustable glide track
resistance and braking device according to the present invention.

FIG. 4 1s a closer rearward perspective View of a stair chair embodiment showing
rail assemblies of the chair in an open position with an adjustable glide track resistance
and braking device according to the present invention.

FIG. 5 is an enlarged view of an adjustable glide track resistance and braking
device according to the present invention.

FIG. 6 is a rearward, elevated perspective view of another embodiment of a stair
chair with a glide track assembly in an open or deployed position with an adjustable glide
track resistance and braking device according to the present invention having a control

knob used to adjust rolling resistance.
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With reference first to FIGS. 1-4, a collapsible stair chair 100, generally comprising
a main frame 102, a seating assembly 104, a glide track assembly 106, and a latching
assembly 108, is illustrated. Generally, the main frame 102 provides a base or frame for
the other components of the chair 100, and supports the chair for movement over floors
and other flat surfaces. Seating assembly 104 is provided to form a seat for a person, and
is mounted pivotally at a rear end to the main frame 102. The glide track assembly 106 is
also mounted pivotaily to the rﬁain frame 102 and provides support to the chair 100 for
movement down stail*s. The latching assembly 108, which is best shown by FIG. 4, 1s
connected pivotally to and supported between the main frame 102 and the glide track
assembly 106.

The stair chair 100 further includes extendable handles 110 and 111, a back section
112, a front support assembly 114, and a harness system 116 having upper torso, lower
torso, and leg restraints (upper and lower torso restraints removed for ease of illustratipn).
The extendable handles 110 and 111 may be located releasably in one of a variety of
positions outward from the stair chair 100 in order to provide an operator the best control
and leverage advantage when transitioning the stair chair along a set of stairs. The back
section 112 provides direct support for the upper back of a person seated in the stair chair
100. The front support assembly 114 provides additional support to the front of stair chair
100, and is mounted pivotally to a front end of the seating assembly 104. The harness
system 116 is used to hold a person in the stair chair 100. A foldable footrest 118 is also

provided for the comfort of the person seated on the stair chair 100.
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The elements and components of stair chair 100 are connected together so that the
stair chair can be expanded from a collapsed form, shown in FIG. 2, to an open form,
shown in FIGS. 1, 3 and 4. In its collapsed position, the stair chair 100 has a small,
compact size and shape and, for example, the stair chair can be stored in a vehicle or closet
without occupying a substantial amount of space. When the stair chair 100 is opened, a
person can be safely and securely seated and transported in the stair chair; and n
particular, a person in the stair chair can be easily transported up and down a set of stairs.

With the embodiments of stair chair 100 shown in FIGS. 1-4, main frame 102
includes left and right support members 120 and 122, lower cross member 124, uppér
cross member 126 (best shown by FIG 3), and a height adjustable, u-shaped handle bar
128. The handle bar 128 is accommodated slidably in respective cavities of the lett and
right support members 120 and 122, and may be located releasably in one of a variety of
positions which provides an operator the best control and leverage advantage when
transitioning the stair chair 100 along the stairs or a surface. At lower ends of the right
and left support members 120 and 122 are provided wheels 130 and 131 mounted
rotatably on the main frame to support the stair chair 100 for movement over the surface.

Left and right support members 120 and 122 of main frame 102 are generally
parallel to each other and generally define the left and right sides of stair chair 100. Lower
cross member 124 is congpected to and extends between lower ends of the support
members 120 and 122. The upper cross member 126 of the main frame 1s connected to

and extends between upper ends of the support members 120 and 122, Wheels 130 and

131 are connected to bottom ends of the support member 120 and 122 via suitable
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brackets. With these connections, frame members 120, 122, 124 and 126 form a sturdy
rectangular shaped support {rame for the stair chair 100.
As best shown by FIG. 2, seating assembly 104 includes four support members 132,

: 134, 136, and 138, which together form a rectangular frame. The front support member

5 132 mounts pivotally the front support assembly 114. The four support members 132,
134, 136, and 138 together releasably support a polymer based seat 140. The seat 140
may be conveniently removed for cleaning. The front support assembly 114 includes legs
142 and 144, and a leg cross member 146 connected to and extending between the legs
142 and 144. The foldable footrest 118 is pivotally mounted to the leg cross member 146.

10 At the lower ends of the legs 142 and 144 are wheels 147 and 148. Wheels 147 and 148 in
one embodiment are swivel castors such that the stair chair 100 may be conveniently
mové'd about a surface. A lock release 150 is provided such that the front support
assembly 114 may be released from its extended position shown in FIG. 1, and situated in
its folded position shown by F1G. 2.

15 Seating assembly 104 is pivotally connected to main frame 102 for pivotal
movement between a closed or folded position and an open or unfolded position. In the
closed position, as shown in FIG. 2, the side support members 136 and 138 of the séating
assembly 104 extend generally parallel and closely adjacent to main frame 102. In the
unfolded positioﬁ, the side support 136 and 138 of ‘the seating assembly104 extend away

20 from the main frame 102, generally perpendicular thereto, as shown in FIG. 1.

The extendable handles 110 and 111 are each accommodated slidably within a
respective haﬁdle frame member 152 and 154, which is best shown by FIG. 1. The handle

frame members 152 and 154 are pivotally connected at one end to the main frame 102, and
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pivotally connected at their front end by the front support assembly 114 via respective
brackets 156 and 158. By this arrangement, the frame members 152 and 154 may
transition automatically from their position in FIG. 1, and rotated in parallel with the main
frame 102 for compact storage of the stair chair 100, as shown in FIG. 2.

With particular reference to FIGS. 3 and 4, the glide track assembly 106 is also
pivotally connected at lower ends, via a pair of brackets 300 and 302, to main frame 102
of stair chair 100 for pivotal movement between folded or closed and unfolded or open
positions. In the folded or closed position, shown 1n FIG. 3, the glide track assembly 106
extends upward from a lower portion of main frame 102, generally parallel thereto; and in
the unfolded or open position, shown in FIGS. 1, 4, and 5, the glide track assembly 106
extends upward and away from the main frame 102.

The glide track assembly 106 is also pivotally connected at an upper portion to
latching assembly 108. As shown, the latching assembly 108 is pivotally connected to and
supported between the main frame 102 and the glide track assembly 106. The latching
assembly 108 has a retracted position, as shown in FIG. 3, which releasably holds the
glide track assembly 106 in the closed position, and an extended position, shown i FIG.
4, which releasably holds the glide track assembly 106 in the open position.

As best shown by FIG. 4, the latching assembly 108 has a first pair of arms 160 and
162 pivotally connected at first ends thereof to the main frame 102. A crossbar 164 iS
mounted between the first pair of arms 160 and 162 at second ends thereof. The crossbar
164 supports a second pair of arms 166 and 168. In one embodiment, the second pair of
arms 166 and 168 are pivotally connected to the crossbar 164 and the glide track assembly

106. In a second embodiment, the second pair of arms 166 and 168 are statically mounted
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to the crossbar 164 and pivotally mounted to the glide track assembly 106, wherein the
crossbar 164 is pivotally mounted between the first pair of arms 160 and 162. The first
pair of arms 160 and 162 each have a bent portion, which directs the arms 160 and 162
downwards in the extended position as shown in FIG. 4. It is to be appreciated that the
physical shape of the first pair of arms 160 and 162, which situates the crossbar 164 and
the second pair of arms 166 and 168 in the illustrated extended position, secures the glide
track assembly 106 in the open position. A lever 170 of the latching assembly 108, which
is mounted to one of the first pairs of arms, such as arm 162, permits an operator to
conveniently pivot and lock the glide track assembly 106 between its closed and open
positions depending on the need by moving the latching assembly 108 between a retraced
position, shown in FIG. 3, and the extended position, shown in FIG. 4, respectively.

With reference now made to FIGS. 3, 4 and 5, the glide track assembly 106
includes a pair of endless glide tracks 172 and 174, each supported rotatably by rollers
176. Each of the glide tracks 172 and 174 has a tread or teeth 178 provided on an exterior
surface thereof. The teetfl 178 serves both to provide a gripping surface of the stair chair

100 in contact with the stairs to prevent slipping, and as an engagement member for an

~adjustable glide track resistance and braking device 180 according to the present

invention, which is explained in greater detail in a later section hereinafter. The rollers
176 supporting the endless glide tracks 172 and 174 are rotatably mounted a respective rail
182 and 184 at least at the ends thereof. In addition, the rollers 176 are arranged in a
linear sequence or path on their respective rails 182 and 184 such that each respective

endless glide track 172 and 174 rotates endlessly around a path defined by their respective

rollers 176.
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The glide track assembly 106 further includes a rail cross member 186 mounted
between the rails 182 and 184 at an upper portion thereof. At lower énds thereof, the rails
182 and 184 are pivotally mounted to the lower portion of the main frame 102 to a
respective suppoﬁ member 120 and 122. It is to be appreciated that the rails 182 and 134
are mounted in such a fashion that the glide tracks 172 and 174 do not engage the surface
upon which the stair chair 100 is rolling about upon wheels 130 and 148. The main frame
102 also includes a pair of hand grips 188 and 190 that are releasably positionable in
folded and unfolded positions, which may be conveniently used by the operatbr to
maneuver the stair char 100 around the surface.

The adjustable glide track resistance and braking device 180 (herein after referred
to as "the braking device 180", and best shown by FIG. 5), has a pair of gears 192 and 194
which each engage a respective one of the endless glide tracks 172 and 174. In particular,
each of the gears 192 and 194 meshes with the teeth 178 of their respective endless glide
tracks 172 and 174. In one embodiment, the braking device 1800 1s configured to arrest
movement of the endless glide tracks 172 and 174=:when operated via an actuator 196
connected thereto, which in the illustrated embodiment of FIG. 3, is a hand lever, but other
actuators such as buttons, pulls, etc., may be suitably used.

In the illustrated embodiment, the actuator 196 1s .oonveniently located on the
extendable handle 128 for use by the operator when transiting the stair chair 100 on the
stairs. In still another embodiment, the actuator 196 may be situated adjacent one of the
extendable handles 110, if so desired. The actuator 196 is connected to the braking device

180 via line 198. It is to be appreciated that line 198 may be a cable or tubing depending
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on the type of braking device 180 used, either mechanical or hydraulic. In the hydraulic
embodiment, the actuator 196 would include master cylinder components (not shown)
which provide hydraulic fluid to a hydraulically actuated caliper (not shown) in a disc
brake 204, via line 198. In the mechanical embodiment, line 198 is a cable attached
between the actuator 196 and a mechanically actuated caliper (not shown) of the disc
brake 204. As disc brake 204 (both mechanically and hydraulically based) is
conventional, not further discussion is provided.

As best shown by FIG. 5, the gears 192 and 194 are joined together via an axle 200.
The axle 200 also mounts a rotor 202, such that the gears 192 and 194 and rotor 202 rotate
with the axle 200. The rotor 202 is part of the disc brake 204, which is mounted to one of
a pair of braokets 206 and 208, which are each mounted to a respective one of the rails 182
and 184. Due to the engagement of the gears 192 and 194 to glide tracks 172 and 174, via
meshing with teeth 178, any rotating resistance applied to rotor 204 by the disc brake 204
will similarly affect the rolling of the endless glide tracks 172 and 174.

Using the actuator 196 in an operated position, i.e., squeezing the actuator will
move brake pads (not shown) of the disc brake 204 into fuller engagemen;[ with the rotor
202 to provide variable rolling resistance. Fully squeezing the actuator 196 will arrest
rotation of the disc 202, and thus similarly stop the movement of the glide tracks 172 and
174, and hence stop the movement of the stair chair 100 along a set of stairs, if desired. A
preset rolling resistance may be applied to the endless glide tracks 172 and 174 and
infinitely adjusted via a preset adjustor 210. In one embodiment, tiner adjustments to the
preset rolling resistance may be further made via a fine adjuster 212, which functions thé

same as adjuster 210, except makes smaller adjustments to the rolling resistance when
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turned. Adjusting either adjustor 210 or 212 will adjust the engagement of the brake pads
(not shown) of the disc brake 204 with the rotor 202 to provide the preset rolling
resistance. Further rolling resistance, in addition to the preset rolling resistance, is applied
via operating the actuator 196.

In another embodiment illustrated by FIG. 6, the braking device 180 is configured
to infinitely adjust and set a desired rolling resistance applied to the pair of endless glide

tracks from 0 to 100% resistance. It is to be appreciated that a 100% resistance, as with

~ the hand actuator 196 (FIG. 3) being fully operated, prevents rotation of the glide tracks

1’72 and 174. In this alternative embodiment, the rolling resistance is set via a control,
such as control knob 214. The control knob 214 is provided in this embodiment on the
guide track assembly 106, and in particular mounted to the crossbar 186, for convenient
access by an operator. The control knob 214 is used by an operator to infinitely set the
desired rolling resistance that is applied to the glide track assembly 106. For example, the
control knob 214 provides in one embodiment, a 270° adjustment (turning) range, wherein
adjusting the control knob clockwise (up to about 135°) reduces the rolling resistance from
a preset rolling resistance, and adjusting the control knob counterclockwise (up to 135°)
increases the rolling resistance from the preset resistance. In other embodiments, other
suitable infinite adjustment methods may be used, such as for example, as sliding lever,
thumb wheels, etc. A lock 216 is also provided to the control knob 214 to lock a selected
resistance setting into place. The present rolling reéistance 1s set and adjusted in this

embodiment via the adjustor 210 of the disc brake 204.
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Although the operation of chair 100 is apparent from a review of the above
discussion, that operation will now be summarized. This operation is specifically
illustrated in FIGS. 1-4, and as shown therein, one of the advantages of the present
invention is that the stair chair can readily and easily be used to transport people both
upstairs and downstairs in a controlled fashion via use of the adjustable glide track
resistance and braking device 180. In addition, as shown in FIG. 2, the stair chair 100 may
be stored in its compact, collapsed position, and the chair may be fully opened, as shown
in FIG. 1 by means of a simple procedure. To open the chair, seating assembly 104 is
pulled into its open position and locked. When seating assembly 104 is pulled into its
opened position, front support assembly 114 and handle frame member 152 and 154 are
automatically moved into their open or operating positions. The footrest 113 may be
extended to support the feet of a person thereon, if desired.

Once stair chair 100 is opened, a person may be seated in the chair. Then belt
sections of the harness system 116 may be connected together across the chest, lap, and
legs of that person. When the stair chair 100 is moved over a flat, or comparatively flat,
surface, the stair chair is supported by wheels 130, 131, 147, 148, and may be controlled
by extending the handgrips 188 and 190, and/or :Via the handlebar 128. When the stair
chair 100 is transitioning along stairs, the stair chair is supported by the lateral glide tracks
assembly 106, which engages and extends across the top edges of the stairs.

The extendable handles 110 and 111 may be locked in an extended position to pl_*ovide
better leverage and control. Two people then transition the stair chair 100 along stairs in a
controlled fashion, wherein one of the operators may control the rolling speed and braking

of chair via actuator 196 in one embodiment. In another embodiment of the stair chair
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100, rolling speed of the tracks 172 and 174 may be set via control knob 214 as well as the
preset rolling resistance via adjustor 210, or in the previous embodiment having the
actuator 196, via fine adjuster 212, before transiting along the stairs.

It will be appreciated that numerous modifications and embodiments may be
devised by those skilled in the art, and it is intended that the appended claims cover all

such modifications and embodiments as fall within the true spirit and scope of the present

invention.
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CLAIMS:
1. A stair chair for transporting a person up and down a flight of stairs and over a ground
surface, said stair chair comprising:

a main frame;

a glide track assembly to support the stair chair for movement on the stairs, and pivotally
connected to the main frame for pivotal movement between open and closed positions, said glide
track assembly having at least one endless glide track, wherein said at least one endléss glide
track comprises teeth; and

an adjustable glide track resistance and braking device engaging said at least one endless
glide track, said device comprising a disc brake and at least one gear which meshes with said

teeth and 1s configured to infinitely adjust and set a desired rolling resistance applied to said at

least one endless glide track.

2. A stair chair according to claim 1, further comprising an actuator connected to said

adjustable glide track resistance and braking device to arrest movement of said at least one

endless glide track when operated via said actuator.

3. A stair chair according to claim 1, wherein said teeth are provided on an exterior surface

of said at least one endless glide track.

4. A stair chair according to claim 1, wherein said disc brake is connected to said at least

one gear.
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. A stair chair according to claim 1, wherein said disc brake comprises a rotor which is
connected to said at least one gear via an axle, and an adjustor which adjusts and sets said

desired rolling resistance applied to said at least one endless glide track via adjusting a pressure

applied to said rotor.

6. A stair chair according to claim 1, wherein said stair chair is collapsible into a reduced

profile for convenient storage.

7. A stair chair according to claim 1, further comprising:

a seating assembly pivotally connected to the main frame for pivotal movement between
open and closed positions;

a pair of wheels rotatably mounted on the main frame to support the chair for movement
over a surface; and

a latching assembly pivotally connected to and supported between the main frame and the
glide track assembly, the latching assembly has a retracted position which releasably holds said

glide track assembly in the closed position, and an extended position which releasably holds said

glide track assembly in the open position.

8. A stair chair according to claim 7, wherein the main frame includes left and right support
members, a cross member supported by and positioned between the left and right support
members, and an height adjustable handle bar slidably accommodated in respective cavities of

said left and right support members.
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0. A stair chair according to claim 7, wherein the main frame includes left and right support
members, a cross member supported by and positioned between the left and right support
members; a pair of hand grips releasably positionable in folded and unfolded positions; and an

height adjustable handle bar slidably accommodated in respective cavities of said left and right

support members.

10. A stair chair according to claim 7, wherein the seating assembly includes a seat, a pair of
legs pivotally connected to the seat, and wheels rotatably and pivotably mounted to said legs to
support the stair chair for movement over the ground surface when said seat assembly is in said

open position which permits the person to sit upon said seat.

11. A stair chair according to claim 7, wherein said at least one endless glide track is

supported by a plurality of rollers.

12. A stair chair according to claim 7, wherein said at least one endless glide track has a

patterned exterior surface.

13. A stair chair according to claim 7, wherein said latching assembly comprises a first pair
of arms pivotably connected to said main frame, a crossbar mounted between said first pair of
arms, a second pair of arms pivotally connected to said crossbar and said glide track assembly,

and a lever mounted to one of said arms for placing said glide track assembly in the closed and

open positions.
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14. A stair chair according to claim 7, further comprising an actuator connected to said

adjustable glide track resistance and braking device to arrest movement of said at least one

endless glide track when operated via said actuator.

15. A stair chair according to claim 7, wherein said teeth of said at least one endless glide

track-are provided on an exterior surface thereof.

16. A stair chair according to claim 7, wherein said disc brake is connected to said at least
one gear.
17. A stair chair according to claim 7, wherein said disc brake comprises a caliper, a pair of

brake pads, and a rotor which is connected to the at least one gear via an axle, said rotor is

engageable by said pair of brake pads via movement of said caliper.

18. A stair chair according to claim 7, wherein said disc brake comprises a caliper having a
piston and a pair of brake pads, a rotor which is connected to the at least one gear via an axle,
said rotor 1s engageable by said pair of brake pads via movement of said piston, and an adjustor
which adjusts and sets said desired rolling resistance applied to said at least one endless glide
track via moving said piston from a first location to a second location which adjusts a pressure

that at least one of said brake pads applies to said rotor.

19. A stair chair according to claim 7, wherein said stair chair is collapsible into a reduced

profile for convenient storage.
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20. A stair chair according to claim 7, wherein said disc brake comprises a mechanical disc

brake.

21. A stair chair according to claim 7, wherein said disc brake comprises a hydraulic disc

brake.

22. A stair chair according to claim 1, further comprising:

a seating assembly pivotally connected to the main frame for pivotal movement between
open and closed positions, the seating assembly includes a seat, a pair of legs pivotally connected
to the seat, and wheels rotatably and pivotably mounted to said legs to support the stair chair for
movement over the ground surface when said seat assembly is in said open position which
permits the person to sit upon said seat;

a latching assembly pivotally connected to and supported between the main frame and the
glide track assembly, the latching assembly has a retracted position which releasably holds said
glide track assembly in the closed position, and an extended position which releasably holds said
glide track assembly in the open position, said latching assembly comprises a first pair of arms
pivotably connected to said main frame, a crossbar mounted between said first pair of arms, a
second pair of arms pivotably connected to said crossbar and said glide track assembly, and a
lever mounted to one of said arms for placing said glide track assembly in the closed and open
positions; and

wherein the main frame has left and right support members, a cross member supported by

and positioned between the left and right support members, a pair of hand grips releasably
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positionable in folded and unfolded positions, a height adjustable handle bar slidably

accommodated 1n respective cavities of said left and right support members, and a pair of wheels
to support the chair for movement over a surface,
wherein the adjustable glide track resistance and braking device is further configured to

arrest movement of said at least one endless glide track when operated via an actuator connected

thereto, and

wherein said disc brake comprises a rotor which is connected to the at least one gear via
an axle, and an adjustor which adjusts and sets said desired rolling resistance applied to said at

least one endless glide track via adjusting a pressure that is applied to said rotor.
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