
88-211 4A OLEFIN POLYMERIZATION CATALYST SYSTEM FIELD
OF THE INVENTION The invention relates to a catalyst
system useful for polymerizing olefins. The catalyst
system incorporates a chelating ligand as part of a
supported transition metal mixture. BACKGROUND OF THE
INVENTION Interest in catalysis continues to grow in
the polyolefin industry. Many olefin polymerization
catalysts are known, including conventional
Ziegler-Natta catalysts. To improve polymer
properties, single-site catalysts, in particular
metallocenes are beginning to replace Ziegler-Natta
catalysts. Single-site catalysts typically require
large amounts of expensive activators such as
methylalumoxane or salts of non-nucleophilic anions
such as triphenylcarbenium
tetrakis(pentafluorophenyl)borate. It would be
desirable to incorporate some of the advantages of
single-site catalysts, such as narrow molecular weight
distribution and good comonomer incorporation, without
the high cost due to the activators. One useful
Ziegler-Natta catalyst is disclosed in U.S. Pat. No.
4,464,518. A first component is made by reacting an
organoaluminum compound with a mixture of linear and
branched alcohols. Separately, a second component is
made by reacting an organomagnesium compound with a
silicon-containing compound. The first and second
components are combined and then further reacted with
a halogen-containing vanadium or titanium compound.
Reaction of this product with another organoaluminum
compound gives the final catalyst. The catalyst is
described as being useful for ethylene polymerizations
and ethylene copolymerizations with alpha-olefins such
as propylene, 1-butene, 1- hexene or 1-octene.
Single-site catalysts are not used. No chelating
ligands are 



used. The catalyst is reported to yield polyethylene
powder with a high bulk density. Single-site catalysts
typically feature at least one polymerization-stable,
anionic ligand that is purely aromatic, as in a
cyclopentadienyl system. All five carbons in the
planar cyclopentadienyl ring participate in h-5
bonding to themetal. The cyclopentadienyl anion
functions as a 6p-electron donor. Similar bonding
apparently occurs with heteroatomic ligands such as
boratabenzenyl or azaborolinyl. Single-site catalysts
are used with expensive activators such as alumoxanes,
anionic compounds of boron, trialkylboron, and
triarylboron compounds. U.S. Pat. Nos. 5,459,1 16,
5,798,424, and 6,1 14,276 teach olefin polymerization
catalysts that do not require the use of expensive
activators. They employ chelated titanium compounds.
Similarly, Eur. Pat. No. 1,238,989 and U.S. Pat. No.
6,897,176 do not require the use of expensive
activators. The catalyst is a Lewis acid and a
chelated transition metal compound containing 2 or
more atoms selected from boron, nitrogen, oxygen,
phosphorus, sulfur, and selenium. The Lewis acid may
be a magnesium compound such as magnesium chloride, a
dialkylmagnesium, a dialkoxymagnesium, an
alkylmagnesium halide, an alkoxymagnesium halide,
magnesium metal, or reduced magnesium compounds with a
polysiloxane compound. The magnesium compound does not
contain a chelating ligand and when an organoaluminum
compound is used, it does not contain a chelating
ligand. Polymethylhydrosiloxane is not used. Vanadium
(III) and titanium (III) amidinate complexes have been
combined with a support prepared from MgCl2 #2.1Et0H
and triethylaluminum (Polvm. Int. 54 (2005) 837). The
catalyst is combined with triisobutylaluminum and
ethylene to give polyethylene with a low
polydispersity in this single-site 



catalyst system. Neither a polymethylhydrosiloxane nor
an organic magnesium halide is used, and the aluminum
compounds used do not contain chelating ligands.
Transition metal complexes containing chelating
ligands are known. U.S. Pat. No. 5,637,660 describes
transition metal complexes containing chelating
ligands based upon pyridine or quinoline. U.S. Pat.
No. 6,204,216 describes single-site transition metal
complexes based upon amine derivatives such as
alkoxyamines. Science and Technology in Catalysis
(2002) 517 describes transition metal complexes based
upon phenoxyimines supported on magnesium chloride.
While transition metal complexes containing chelating
ligands are known, apparently polymerization catalysts
incorporating a chelating ligand into an
organomagnesium halide or an organoaluminum compound
havey/ US OI / " A5 A3 not Been contemplated. This has
many advantages in ease of preparation of a wide
variety of catalyst systems. SUMMARY OF THE INVENTION
The invention is a catalyst system which comprises a
cocatalyst and a 5 supported transition metal. A
polymethylhydrosiloxane is reacted with an organic
magnesium halide and this product is combined with an
organoaluminum compound. The organoaluminum-siloxane
containing mixture contains a chelating ligand and is
used to support a transition metal compound. By
varying the chelating ligand, many versatile catalyst
systems can be easily 10 prepared. The invention
includes a method for making the catalyst system and
an olefin polymerization process performed in the
presence of the catalyst system. DETAILED DESCRIPTION
OF THE INVENTION Catalyst systems of the invention
comprise a cocatalyst and a supported 15 transition
metal. The cocatalyst is a trialkylaluminum (e.g.,
triethylaluminum, 



triisobutylaluminum, or trimethylaluminum), a
dialkylaluminum halide (e.g., diethylaluminum chloride
or diisobutyl-aluminum bromide), or an alkylaluminum
dihalide (ethylaluminum dichloride or
isopropylaluminum dichloride). Preferably, the
cocatalyst is a trialkylaluminum or a dialkylaluminum
chloride. 20 The optimum amount of cocatalyst needed
relative to the amount of supported transition metal
depends on many factors, including the nature of the
supported transition metal and cocatalyst, the purity
of the solvent, the desired reaction rate, the
reaction conditions, and other factors. Generally,
however, the amount used will be within the range of
about 0.01 to about 100 moles, 25 preferably from
about 0.1 to about 50 moles, and more preferably from
about 1 to about 5 moles, of cocatalyst per mole of
transition metal. The catalyst system also includes a
supported transition metal. The supported transition
metal is the reaction product of a halogen-containing
Group 4-6 transition metal compound and an
organoaluminum-siloxane containing 30 mixture. The
transition metal compound does not contain chelating
ligands or polymerization-stable, anionic ligands such
as cyclopentadienyl ligands. Suitable transition metal
compounds include titanium tetrachloride,
diisopropoxytitanium dichloride, vanadium(V)
oxychloride, vanadium trichloride,P IC TV" U S OS / 3
1 ,5 . 3 vanadium tetrachloride, zirconium
tetrachloride, and zirconium tetrabromide. Titanium
tetrachloride is preferred. The
organoaluminum-siloxane containing mixture is the
reaction product of an organoaluminum compound and the
organomagnesium-siloxane reaction 5 product of a
polymethylhydrosiloxane and an organic magnesium
halide. Preferably, the organoaluminum compound has
the formula AIRnX3-n, where n is an integer from 1 to
3, X is chlorine or bromine, and R is Ci to C
hydrocarbyl, hydrogen, alkoxy, aryloxy, or a chelating
ligand. Exemplary organoaluminum compounds include
triethylaluminum, diethylaluminum chloride,
ethylaluminum 



10 dichloride, diisobutylaluminum hydride,
diethylaluminum ethoxide, diethyl aluminum
cyclohexoxide, and butylaluminum diphenoxide.
Optionally, the organoaluminum compound incorporates a
chelating ligand. By "chelating ligand," we mean a
ligand that can be attached to a central transition
metal by bonds from at least two donor atoms selected
from the group 15 consisting of O, N, S, and P. The
chelating ligand can be a bidentate, tridentate, or
polydentate ligand. Preferably, the chelating ligand
is bidentate. Exemplary organoaluminum compounds
containing a chelating ligand:One convenient way to
prepare organoaluminum compounds containing a
chelating ligand is to treat an alkylaluminum compound
with an amino or a hydroxyl compound and liberate an
alkane. For example, treatment of triethylaluminum
with 2-ethoxyethanol incorporates the chelating
ligand, liberates ethane, and produces
diethyl(2-ethoxyethoxy)aluminum: + ethane Preferred
hydroxyl compounds are hydroxylamines,
2-hydroxypyridines, 8-hydroxyquinolines, hydroxyimines
prepared from 2-hydroxyanilines, andhydroxyimines
prepared from 2-hydroxybenzaldehydes. The amine could
be, e.g., 2-aminoethanol N,1-dimethyl ether. The
organoaluminum compound is combined with the reaction
product of a polymethylhydrosiloxane and an organic
magnesium halide. The polymethylhydrosiloxane is any
silicon compound containing recurring Si-O-Si bonds
with some of the silicon atoms being substituted with
both a methyl group and a hydrogen atom. By
"polymethylhydrosiloxane," we include siloxane dimers,
oligomers, polymers, and copolymers. Suitable
polymethylhydrosiloxanes include, e.g.: The organic
magnesium halide preferably has the formula RMgX,
where X is chlorine or bromine, and R is Ci to C8
hydrocarbyl, hydrogen, alkoxy, aryloxy, or a chelating
ligand. Exemplary organic magnesium halides include
ethylmagnesium chloride, isobutylmagnesium bromide,
phenylmagnesium 



chloride, ethoxymagnesium chloride, and
phenoxy-magnesium bromide. Alkyland arylmagnesium
halides can be conveniently prepared by reacting the
corresponding alkyl or aryl halide with magnesium
metal. Alkoxymagnesium halides can be prepared from
the corresponding alcohol, magnesium metal, and HCI or
by reacting an alkylmagnesium halide with an alcohol.c
t /us ae/3J.si3 Aryloxymagnesium halides can be
prepared from an alkylmagnesium halide and a phenol.
Optionally the organic magnesium halide incorporates a
chelating ligand. At least one of the organoaluminum
compound or the organic magnesium halide 5
incorporates a chelating ligand. Exemplary organic
magnesium halides containing a chelating ligand:STAIR
CHAIR WITH AN ADJUSTABLE GLIDE TRACK RESISTANCE AND
BRAKtNG 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 pair
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 that 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 resistance 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 rolling 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 formovement 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 specify and show preferred embodiments of the
invention. FIG. 1 is 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 is 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 is 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.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 pivotally to
the main frame 102 and provides support to the chair
100 for movement down stairs. The latching assembly
108, which is best shown by FIG. 4, is 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 illustration). The extendable
handles 110 and 11 1 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.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 in 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, upper 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 left 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 connected to and
extends between lower ends of the support members 120
and 122. The upper cross member 126 of the main frame
is 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 suitablebrackets. With these connections,
frame members 120, 122, 124 and 126 form a sturdy
rectangular shaped support frame 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 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. 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 moved 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 FIG. 2. 



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 seating assembly
104 extend generally parallel and closely adjacent to
main frame 102. In the unfolded position, the side
support 136 and 138 of the seating assembly 104 extend
away 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 handle 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, andpivotally 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 in 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 in 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 mountedto 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 teeth 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.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 ends
thereof, the rails 



182 and 184 are pivotally mounted to the lower portion
of the main frame 102 to a respective support member
120 and 122. It is to be appreciated that the rails
182 and 184 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 operator 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 180 is 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 is
conveniently 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 dependingon 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 brackets 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 engagement
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, finer adjustments to the preset
rolling resistance may be further made via a fine
adjuster 212, which functions the same as adjuster
210, except makes smaller adjustments to the rolling
resistance whenturned. Adjusting either adjuster 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 172 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 resistance is set and adjusted in this
embodiment via the adjuster 210 of the disc brake
204.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 118 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 provide 



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 chair100, 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.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; and
an adjustable glide track resistance and braking
device engaging said at least one endless glide track,
said device is configured to infinitely adjust and set
a desired rolling resistance applied to said 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 endless glide track when
operated via said actuator. 3. A stair chair according
to claim 1, wherein said adjustable glide track
resistance and braking device comprises a disc brake.
4. A stair chair according to claim 1, wherein said at
least one glide track comprises teeth and wherein said
adjustable glide track resistance and braking device
comprises at least one gear which meshes with said
teeth.5. A stair chair according to claim 1, wherein
said at least one glide track comprises teeth provided
on an exterior surface and wherein said adjustable
glide track resistance and 



braking device comprises at least one gear which
meshes with said teeth. 6. A stair chair according to
claim 1, wherein said at least one glide track
comprises teeth and wherein said adjustable glide
track resistance and braking device comprises at least
one gear which meshes with said teeth, and a disc
brake connected to said at least one gear. 7. A stair
chair according to claim 1, wherein said at least one
glide track comprises teeth and wherein said
adjustable glide track resistance and braking device
comprises at least one gear which meshes with said
teeth, and a disc brake comprising a rotor which is
connected to the at least one gear via an axle. 8. A
stair chair according to claim 1, wherein said at
least one glide track comprises teeth and wherein said
adjustable glide track resistance and braking device
comprises at least one gear which meshes with said
teeth, and a disc brake comprising 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 endless glide track
via adjusting a pressure applied to said rotor. 9. A
stair chair according to claim 1, wherein said stair
chair is collapsible into a reduced profile for
convenient storage.10. 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 seating assembly pivotally connected to the
main frame for pivotal movement between open and
closed positions; a pair of wheels rotatable mounted
on the main frame to support the chair for movement
over a surface; 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 a pair of endless glide tracks; 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; and an adjustable
glide track resistance and braking device engaging
said pair of endless glide tracks, said device is
configured to infinitely adjust and set a desired
rolling resistance applied to said pair of endless
glide tracks, and configured to arrest movement of
said endless glide tracks when operated via an
actuator connected thereto.11. A stair chair according
to claim 10, 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. 12. A stair chair according to
claim 10, 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. 13. A
stair chair according to claim 10, 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. 14. A stair chair
according to claim 10, wherein said pair of endless
glide tracks are supported by a plurality of rollers.
15. A stair chair according to claim 10, wherein said
pair of endless glide tracks have a patterned exterior
surface.16. A collapsible chair according to claim 10,
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. 



17. A stair chair according to claim 10, further
comprising an actuator connected to said adjustable
glide track resistance and braking device to arrest
movement of said endless glide tracks when operated
via said actuator. 18. A stair chair according to
claim 10, wherein said adjustable glide track
resistance and braking device comprises a disc brake.
19. A stair chair according to claim 10, wherein said
glide tracks have teeth and wherein said adjustable
glide track resistance and braking device comprises
gears which mesh with said teeth. 20. A stair chair
according to claim 10, wherein said glide tracks have
teeth provided on an exterior surface and wherein said
adjustable glide track resistance and braking device
comprises gears which meshes with said teeth.21. A
stair chair according to claim 10, wherein said glide
tracks have teeth and wherein said adjustable glide
track resistance and braking device comprises gears
which mesh with said teeth, and a disc brake connected
to said gears. 22. A stair chair according to claim
10, wherein said glide tracks have teeth and wherein
said adjustable glide track resistance and braking
device comprises gears which mesh with said teeth, and
a disc brake comprising a caliper, a pair of brake
pads, and a rotor which is connected to the gears via
an axle, said rotor is engageable by said pair of
brake pads via movement of said caliper. 23. A stair
chair according to claim 10, wherein said glide tracks
have teeth and wherein said adjustable glide track
resistance and braking device comprises gears which
mesh with said teeth, and a disc brake comprising a
caliper having a piston and a pair of brake pads, a
rotor which is connected to the gears via an axle,
said rotor is 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 endless glide tracks 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. 24. A stair chair
according to claim 10, wherein said stair chair is
collapsible into a 



reduced profile for convenient storage.25. A stair
chair according to claim 10, wherein said adjustable
glide track resistance and braking device comprises a
mechanical disc brake. 26. A stair chair according to
claim 10, wherein said adjustable glide track
resistance and braking device comprises a hydraulic
disc brake. 27. 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 having 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, an height adjustable handle bar slidably
accommodated in respective cavities of said left and
right support members, and a pair of wheels to support
the chair for movement over a surface; 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 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 endless
glide tracks; a latching assembly pivotally connected
to and supported between the main frame and the glide
track assembly, the latching assembly has a retracted
position whichreleasably 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 an adjustable glide track
resistance and braking device engaging said pair of 



endless glide tracks, said device is configured to
infinitely adjust and set a desired rolling resistance
applied to said endless glide tracks, and configured
to arrest movement of said endless glide tracks when
operated via an actuator connected thereto, wherein
said glide tracks have teeth and wherein said
adjustable glide track resistance and braking device
comprises gears which mesh with said teeth, and a disc
brake comprising a rotor which is connected to the
gears via an axle, and an adjustor which adjusts and
sets said desired rolling resistance applied to said
endless glide tracks via adjusting a pressure that is
applied to said rotor. 


