
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

0 
97

6 
37

7
A

2
*EP000976377A2*
(11) EP 0 976 377 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
02.02.2000 Bulletin 2000/05

(21) Application number: 99305926.0

(22) Date of filing: 26.07.1999

(51) Int Cl.7: A61G 5/06

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 31.07.1998 GB 9816615

(71) Applicant: FERNO WASHINGTON, INC.
Wilmington, OH 45177 (US)

(72) Inventors:
• Ellis, Jonathan Stuart

Low Moor, Bradford BD12 OER (GB)
• Ward, Philip Ian

Settle, North Yorkshire (GB)

(74) Representative: Sherrard-Smith, Hugh et al
Appleyard Lees,
15 Clare Road
Halifax, HX1 2HY, West Yorkshire (GB)

(54) Chairs

(57) A chair includes a seat (30), a backrest (34), a
foot rest (32), upper handles 84 and lower handles (82).
Three wheels (62) are mounted at each side of the chair.
The wheels are pivotal about their own axis and also a

common axis. Rotation about the common axis can be
braked or locked. The chair can be lowered downstairs
with a person pulling on the upper handle (84) and an-
other person pushing on the lower handles (82) in order
to slow movement of the chair down the stairs.
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Description

[0001] The present invention relates to chairs and to
a method of moving chairs. The invention is particularly,
although not exclusively, applicable to chairs that are for
use in an emergency such as chairs for evacuating
buildings and chairs for manoeuvring patients.
[0002] According to one aspect of the present inven-
tion a chair includes at least one wheel assembly con-
strained to rotate about an assembly axis, the or each
wheel assembly comprising a plurality of wheels with
each wheel being rotatable about its own wheel axis.
[0003] The chair may include means arranged to re-
sist rotation of the wheel assembly about the assembly
axis.
[0004] The means to resist rotation about the assem-
bly axis may comprise means to prevent rotation about
the assembly axis. Those means to prevent rotation
about the assembly axis may comprise locking means.
[0005] The locking means may comprise a retractable
plunger movable from a first position in which the plung-
er engages the wheel assembly and another part of the
chair and a second position in which the plunger is dis-
engaged from the wheel assembly.
[0006] The plunger may be movable by a pivotal cam.
[0007] The plunger may be biased towards the first
position.
[0008] The locking means may be arranged to coop-
erate with an axle portion defining the assembly axis.
The locking means may be arranged to cooperate with
the axle portion in a central region of the axle. The lock-
ing means may be arranged to cooperate with the axle
such that the axle can be locked in one of a plurality of
positions. For instance three. These positions may be
equally angularly spaced from each other.
[0009] The means to resist rotation about the assem-
bly axis may comprise a brake. The brake may be ar-
ranged to induce friction to resist rotation. The brake
may be arranged to vary the friction force.
[0010] The brake may comprise an arcuate member.
[0011] The arcuate member may be pivotally connect-
ed to the chair and movable about that pivot to apply or
increase friction or to remove or decrease friction or any
combination thereof. The pivot of the arcuate member
may be arranged to be caused by an operating means.
The operating means may comprise a threaded portion
that is arranged to engage with a threaded member
whereby relative rotation of the threaded portion and the
threaded member is arranged to cause axial movement
of the threaded portion to cause pivotal movement of
the arcuate member.
[0012] Relative rotation of the threaded portion to the
threaded member may be arranged to occur in opposed
directions to cause axial movement of the threaded por-
tion in one of two opposed directions.
[0013] The operating means may include moveable
means for engaging and disengaging the threaded por-
tion whereby reciprocal movement of the movable

means is arranged to cause rotational movement of the
threaded portion in one rotational direction only by en-
gaging the threaded portion when moving the operating
member in one direction of the reciprocal movement and
disengaging this threaded portion in the opposite direc-
tion of reciprocal movement.
[0014] The assembly axis may be defined by an axle.
The brake may be arranged to act on a downwardly fac-
ing portion of the axle. The brake may be arranged to
engage with an enlarged portion of the axle.
[0015] The brake may comprise a pivotal operating
member movable between a first position in which a
brake portion does not have any significant braking ef-
fect and a second position in which the brake member
is urged to resist rotation of the axle. Movement of the
operating member may be arranged to move the brake
between both positions.
[0016] The operating member may be arranged to be
in an over centre position when in at least one of the
positions. For instance, when the brake is applied, the
operating member may have to go through a pivotal po-
sition in which more force would be applied to the brake
prior to returning to the first position. Alternatively or ad-
ditionally resilient means may be arranged to bias the
brake into an operative or inoperative position or both.
[0017] The operating member may be connected to a
rotatable shaft at a location radially offset from the lon-
gitudinal axis of the shaft.
[0018] The brake may be adjustable whereby the
length of the brake portion from the operating member
to the axle is adjustable, for instance by rotating a
threaded portion of the brake portion.
[0019] The brake may be operable by the foot of an
operator, for instance both to apply the brake and to re-
move the brake. The chair may include an axle defining
the wheel assembly axis. The brake and the locking
means may be arranged to cooperate with the same ax-
ial extent of the axle. The brake and locking means may
be arranged to act on opposite sides of the axle. The
brake and the locking means may be arranged to coop-
erate with an enlarged portion of the axle.
[0020] The brake or alternatively or additionally the
locking means may have the parts that cooperate with
the axle concealed.
[0021] The or each wheel assembly may comprise
three wheels.
[0022] The chair may include two wheel assemblies
at opposed side regions of the chair. The two wheel as-
semblies may be constrained to rotate together about a
common axis.
[0023] According to a further aspect of the present in-
vention a method of moving a chair including at least
one wheel assembly that is constrained to rotate about
an assembly axis in which the or each wheel assembly
comprises a plurality of wheels with each wheel being
rotatable about its own wheel axis comprises providing
a support for the chair by at least one wheel from the or
each wheel assembly and rolling the chair on at least

1 2



EP 0 976 377 A2

3

5

10

15

20

25

30

35

40

45

50

55

one wheel.
[0024] The method may comprise providing support
for the chair by at least two wheels of the or each wheel
assembly.
[0025] The method may comprise preventing rotation
of the assembly axis relative to the remainder of the
chair whereby a single wheel of the or each wheel as-
sembly is able to provide the support for the chair.
[0026] The method may comprise imposing a braking
force on the assembly axis whereby resistance to rota-
tion about the assembly axis is imposed. The method
may comprise varying that resistance. The method may
comprise imposing the resistance to rotation about the
assembly axis when the chair is being moved down
steps or down stairs.
[0027] The method may comprise the wheel assem-
bly rotating about the assembly axis when the chair is
being moved up or down steps or stairs such that suc-
cessive wheels of the or each wheel assembly are
caused to engage with the step or stairs. The method
may comprise the chair pivoting about both a wheel axis
and the assembly axis as the chair undergoes at least
a part of its movement relative to steps or stairs. The
method may comprise at least two wheels engaging the
step or stairs as the chair undergoes movement relative
to the step or stairs. The method may comprise at least
two wheels of the or each wheel assembly rotating about
their wheel axis as the chair undergoes movement along
the step or stairs. The method may comprise one wheel
rotating about its wheel axis and engaging an upwardly
facing portion of a stair and another wheel engaging a
generally horizontal portion of a step and rotating about
its wheel axis or stair simultaneously as the chair is
moved relative to the step or stairs.
[0028] According to another aspect of the present in-
vention a foldable chair includes a backrest, a seat and
a foot rest, the seat and foot rest being movable relative
to the backrest from an operative position in which the
backrest projects upwardly, the seat projects forwardly
and the foot rest is located at a lower elevation than the
seat to a storage position in which the seat is located
adjacent to the backrest and the foot rest is located ad-
jacent to the seat.
[0029] In the storage position, the backrest, seat and
foot rest may be generally parallel to each other. In the
storage position at least two of the backrest, the seat
and the foot rest may be in contact with each other and
preferably all three of the backrest, seat and foot rest
are in contact with each other.
[0030] In the operative position the foot rest may be
arranged to extend downwardly and forwardly. In the op-
erative position the backrest may be arranged to extend
upwardly and rearwardly.
[0031] At least one of the seat and foot rest, and pref-
erably both, are pivotally mounted on the chair and the
seat and/or the foot rest may be pivotally movable be-
tween the operative and the inoperative position.
[0032] According to another aspect of the present in-

vention a foldable chair includes a backrest, a seat and
a foot rest, the foot rest being movable between an op-
erative position in which the foot rest is located at a lower
elevation than the seat and a storage position, the chair
including releasable means arranged to retain the foot
rest in the operative position.
[0033] The releasable means may comprise a retract-
able plunger arranged to engage with a part of the foot
rest to resist movement of the foot rest away from an
abutment.
[0034] According to another aspect of the present in-
vention a foldable chair includes a backrest, a seat and
a foot rest, the seat being pivotally mounted on the chair
between an operative position in which the seat extends
forwardly and a storage position in which the seat is piv-
oted upwardly, the seat, in the operative position, abut-
ting with a portion of the foot rest to resist further down-
wards movement of the seat about its pivotal mounting.
[0035] The foot rest may be arranged to be pivotally
mounted on the chair. The seat may be arranged to abut
with the foot rest in the region of the pivotal mounting of
the foot rest when the seat is in the operative position.
[0036] According to a further aspect of the present in-
vention a chair includes a backrest, seat, foot rest and
an upper handle portion, the handle portion being ar-
ranged, in use, to be located at a higher elevation than
the backrest.
[0037] The height of elevation of the handle portion
may be adjustable, for instance between a plurality of
positions and the height of elevation of the handle por-
tion may be arranged to be releasably held in a plurality
of positions.
[0038] The configuration of the handle portion with re-
spect to the remainder of the chair may be arranged to
be adjustable and may be arranged to be held releasa-
bly in a plurality of different positions. One position of
adjustment of the handle portion may be such that the
handle portion extends to elevations substantially co-
extensive with the elevation of other parts of the chair
and another position in which the handle portion is at an
higher elevation than other parts of the chair.
[0039] The handle portion may comprise a pair of han-
dles and those handles may be arranged to extend to-
wards each other and those handles may be arranged
to have an extent in a substantially horizontal direction.
[0040] The handle portion may comprise a single
member. The single member may be arranged to be piv-
otally movable on the chair.
[0041] The present invention also includes a method
of operating a chair including a handle portion with the
chair being substantially as herein described. The meth-
od may comprise using the handle portion to manoeuvre
the chair up a step or stairs, or down a step or stairs, or
along the horizontal, or any combination thereof.
[0042] According to a further aspect of the present in-
vention a chair includes a backrest, a seat and a foot
rest and a lower handle portion.
[0043] The lower handle portion may be arranged to
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project forwardly from the foot rest and may project for-
wardly and downwardly from the foot rest or downwardly
from the foot rest or any combination thereof.
[0044] The handle portion may comprise a pair of han-
dles spaced from each other.
[0045] The lower handle portion may include a pair of
handles arranged to project forwardly from each side of
the foot rest.
[0046] The handle portion may be arranged to occupy
a plurality of positions and may be arranged to be re-
leasably held in those positions.
[0047] The lower handle portion may comprise a pair
of handles and the handles may be arranged to occupy
a position in which they are substantially co-extensive,
for instance side-by-side with, the foot rest.
[0048] The handle portion may be arranged to extend
forwardly and upwardly from the foot rest.
[0049] The handle portion may comprise a single
member and that single member may be arranged to be
pivotable between a plurality of different positions.
[0050] The lower handle portion may be connected to
the foot rest and may be constrained to move within the
foot rest.
[0051] The present invention also includes a method
of using a chair having a backrest, a seat, a foot rest
and a lower handle portion as herein referred to. The
method may comprise pushing against the lower handle
portion to resist movement of the chair down a step or
stairs or to urge the chair up a step or stairs or any com-
bination thereof.
[0052] The present invention also includes a chair in-
cluding a backrest, a seat and a foot rest in which the
chair includes a support extending upwardly in the mid-
dle region of the chair.
[0053] Any or all of the foot rest, backrest, seat or
wheel assemblies may be connected to the support in
the central region. The upper handle portion may be ad-
justable relative to the support. The seat or the foot rest
or both may be pivotally connected to the support. The
brake or the locking means or both may be at least par-
tially concealed within the support.
[0054] The or each wheel assembly may be rotatably
connected to the bottom region of the support.
[0055] According to a further aspect of the present in-
vention, a chair incorporates a seat, a backrest and a
handle portion, the seat and backrest being movable rel-
ative to each other between an operative position and
a storage position in which, in the storage position, the
handle portion is arranged to retain the seat and back-
rest together.
[0056] The handle portion may be movable, in the
storage position, between a first position in which the
seat and backrest can move relative to each other and
a second position where that relative movement is in-
hibited. The movement of the handle portion may be piv-
otal. Locking means may be provided to retain the han-
dle in the second position.
[0057] In the operative position the handle portion

may be an upper handle portion.
[0058] The handle portion may comprise a pair of han-
dles.
[0059] The seat may include a foot rest that is also
movable between the operative position and the storage
position. The foot rest may also be arranged to be re-
tained in the storage position by the handle portion.
[0060] The present invention includes any combina-
tion of the herein referred to features or limitations.
[0061] The present invention can be carried into prac-
tice in various ways but several embodiments will now
be described by way of example, and with reference to
the accompanying drawings in which:-

Figure 1 is a side view of a chair 10 in an operative
position;

Figure 2 is a side view of the chair 10 in a storage
position;

Figure 3 is a detailed view of the rear of the base of
the chair showing the mechanism that retains a foot
rest of the chair in an operative position;

Figure 4 is a view similar to Figure 3 that shows a
locking mechanism for a wheel assembly of the
chair;

Figure 5 is an underneath view of part of the chair
showing a brake mechanism;

Figure 6 is a perspective view of a second embod-
iment of a chair 110 in an operative position;

Figure 7 is a schematic side view of a brake and
locking mechanism employed for the chair 110;

Figure 8 is a detail view of a locking mechanism for
a foot rest for the chair 110, and

Figure 9 is a view from underneath of part of the
brake mechanism for the chair 110.

[0062] As shown in Figure 1, the chair includes a seat
30 on which, in use, a person to be transported sits with
their feet resting on a downwardly and forwardly inclined
foot plate 32 with their back being supported by an up-
wardly and rearwardly inclined backrest 34.
[0063] As shown in Figure 6, the foot rest 132 is de-
fined by a series of three parallel bars which can rest on
the ground and on which a patients fee can rest. In this
embodiment a patients lower legs can extend straight
down from their upper legs with the feet resting in a flat
position.
[0064] Straps (not shown) may surround a patient's
legs to hold them together on the foot plate 32 or foot
rest 132. These straps may be fastened by cooperating
hooks and eyes, for instance, to make the straps easily
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attachable and detachable. The strips may be connect-
ed to either side of the foot plate or they may be con-
nected to the rear of the foot plate or they may extend
over the complete under surface of the foot plate.
[0065] A harness (not shown) may be connected to
the backrest 34 or 134 or to the rear of the backrest 34
or 134. Straps of the harness may go over each shoulder
and under each arm to be detachably connected across
the chest of a person.
[0066] The straps of the foot rest and the harness hold
the person securely on the chairs. This is of particular
importance where the chairs have to be moved in a hurry
or where the chairs have to negotiate steps where the
operatives controlling the chair will need their hands free
to manoeuvre the chair.
[0067] The seat 30 or 130 are supported by and con-
nected to a pair of bars 36 that are pivotally connected
to a central tubular trunk 38 or 138 of the chair. The bars
36 extend in a straight direction beneath the seat 30 or
130 before extending upwardly from the rear of the seat,
to the axially aligned pivots 40 at each side of the trunk,
as shown in Figure 1. The foot rest 32 is supported by
and connected to generally straight parallel bars 42 or
142 that extend upwardly and rearwardly from the foot
rest before extending generally upwardly to pivots 44 on
each side of the trunk 38.
[0068] In the position shown in Figures 1 and 6, down-
wards movement of the seat 30 or 130 about the pivots
40 is prevented by abutment of the bars 36 of the seat
with the mounting for the pivots 44 of the bars 42 or 142.
[0069] In the operative position shown in Figure 1,
downwards movement of the foot rest is prevented by
abutment of a cross bar 46 extending between the bars
42 with a screw stop 48 extending forwardly from the
trunk, as shown in Figure 3. The extent of the screw stop
48 from the trunk can be adjusted by rotating the screw
48 to cause the stop 48 to move in a translational direc-
tion towards or away from the trunk. A plate 50 extends
forwardly from the trunk just below the stop 48. A plung-
er 52 projects upwardly through the plate. When the
cross bar 46 abuts the stop 48, forwards movement of
the cross bar is prevented by abutment with the plunger
52. In this way the footplate is locked in position relative
to the trunk. The plunger can be retracted down through
the plate 50, against a spring bias, by pulling downward-
ly on a knob 54 located beneath the plate and connected
to the plunger. In the retracted position of the plunger
the footplate can be moved about its pivot to allow the
cross bar to move towards or away from the stop 48.
[0070] In Figure 8 a plunger 152 is mounted on a cross
bar 153 of the foot rest. A bracket (not shown) is secured
to the trunk 138 and, in the operative position, is located
beneath the plunger 152. The plunger can be pulled to
be retracted against a spring force. When released the
plunger extends through the cross bar 153 into an open-
ing in the bracket to prevent movement of the foot rest
relative to the trunk. The foot rest can be freed to allow
it to be collapsed by retracting the plunger from the

opening in the bracket.
[0071] The chairs can be moved from the operative
position shown in Figures 1 and 6 to the storage position
shown in Figure 2 by moving the seat 30 or 130 upwardly
about the pivots 40 until the seat 30 or 130 extends up-
wardly and rearwardly, flat against the backrest 34 or
134. Then the plunger 52 or 152 is retracted to release
or free the cross bar and allow the foot rest 32 or 132 to
be moved upwardly about the pivots 44 until the foot rest
lies flat against what is normally the underside of the
seat. In this position the planes of the backrest, seat and
foot rest are generally parallel to each other and they
are closely adjacent to each other or in contact with each
other to provide a compact storage configuration. If de-
sired, straps can be provided to secure the backrest,
seat and foot rest together in the storage configuration.
Alternatively, the handles 184 shown in Figure 6 can be
pivoted through 180° to bring the handles over the foot
rest and seat to retain them in the storage position. In
that configuration, one of the bars of the foot rest 132
projects above the handle to manoeuvre the chair on
the wheels to lift the chair to a storage position.
[0072] The trunk 38 or 138 includes a lower tubular
hollow branch 56 or 156, shown in Figures 3 and 6,
through which an axle 58 (shown in Figure 4) is rotatably
mounted. The axle rotatably supports wheel assemblies
60 or 160 at each side of the chair.
[0073] Each wheel assembly 60 or 160 includes three
wheels 62 or 162 that are axially aligned with each other.
The pivot axis of each wheel 62 or 162 is spaced an
equal radial distance from, and an angular extent
around the longitudinal axis of the axle 58. The mounting
of each wheel 62 or 162 is provided by a pair of brackets
64 or 164 that are fixed to the axle 58 and that provide
a pivot for each wheel 62 or 162 extending across the
brackets 64 or 164 through each wheel.
[0074] In the storage position of the chair shown in
Figure 2, two of the wheels 62 or 162 at each side pro-
vide support for the chair. The trunk 38 or 138 though is
able to pivot about the axle 58. That would make the
chair unstable if the only support for the chair were pro-
vided by the wheels 62 or 162 and the chair would fall
from the position shown.
[0075] Accordingly axle and trunk locking means
shown in Figure 4 are provided to prevent relative rota-
tion of those parts. The locking mechanism for the chair
110 shown in Figure 6 will be described later.
[0076] The locking means comprises a plate 66 ex-
tending upwardly from one side of the branch adjacent
to the inside bracket 64 of a wheel assembly 60. A re-
tractable plunger 67 extends through the plate into a
hole (not shown) in the bracket 64. With the plunger be-
ing located in the hole in the bracket, the bracket is not
able to rotate relative to the branch or trunk and the axle
58 is fast with the trunk.
[0077] The plunger can be retracted against a spring
force, by pivoting a lever 68 from the horizontal position
shown in Figure 4 to an upright position. During that
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movement of the lever 68 a cam is engaged to cause
axial movement of the lever and the plunger to which it
is connected to retract the plunger from the hole. Inser-
tion of the plunger into the hole is achieved by moving
the trunk about the axle 58, if necessary, to align the
plunger with the hole in the bracket and pivoting the le-
ver 68 back into the horizontal position to allow the
spring to push the plunger into the locking position.
[0078] The chair 10 is also provided with a brake to
inhibit free rotation of the trunk 38 about the axle 58.
The brake for the chair 110 will be described later.
[0079] The brake is located at the base of the trunk,
as shown in Figure 5. The brake comprises an operative
member 70 connected by a pivot 72 at one side of the
trunk and extending around the base of the trunk where
it is connected to rod 74 that extends up the other side
of the trunk through a bracket 76 extending from the rear
of the trunk. The rod 74 can be moved up and down
along the trunk by means described below to cause the
member 70 to move about the pivot 72.
[0080] The upwardly facing surface of the member 70
includes an arcuate friction member (not shown) that is
arranged to cooperate with a friction disc 78 secured to
the axle 58 and projecting through the lower end of the
trunk.
[0081] As the rod 74 is moved upwardly the operative
member 70 is moved about the pivot 72 to cause the
friction member to engage with the friction disc to inhibit
relative rotation of the axle 58 and the trunk 38. Further
upwards movement of the rod causes that resistance to
relative movement to be increased. Ultimately the brake
can lock the axle 58 and trunk together.
[0082] Movement of the rod 74 is achieved by a con-
trol lever 80 above the bracket 76 and through which the
rod extends. The rod 74 threadably engages the bracket
76 such that relative rotation of the rod causes up or
down movement of the rod along the trunk.
[0083] The lever 80 is pivotally connected to the
bracket such that a socket (not shown) in the base of
the lever can selectively engage with a nut on the top of
the rod. Adjustment of the rod is achieved by pivoting
the rod in an upwards direction to engage the socket
with the nut and then rotating the lever in one direction
to cause the rod to rotate. Then the lever is pivoted in a
downwards direction to disengage the socket from the
nut and the lever is rotated in the opposed direction with-
out rotating the rod. By repeating this sequence the rod
can be repeatedly rotated in one direction to raise or
lower the rod and to increase or decrease or remove the
brake, depending on the direction of rotation when the
nut and socket are engaged.
[0084] The locking mechanism of the chair 110 will
now be described.
[0085] A plate 166 is secured to the trunk 138 adja-
cent to the bottom of the trunk. A retractable plunger 167
extends through the plate 166 and the trunk 138 towards
a friction disc 178 that is fast with the axle 158. The
plunger is able to be biased towards the disc to rest in

one of a series of three holes 169 that are equally
spaced in the circumferential surface of the disc 178.
When located in one of the holes the axle 158 is fast
with the trunk and the wheel assemblies are always in
the same configuration with respect to the trunk, even
though each wheel may be in one of three possible po-
sitions.
[0086] The plunger can be retracted against a spring
force by pivoting a lever 168 to cause a cam to be en-
gaged to cause axial movement of the plunger.
[0087] The plunger is applied by a spring force against
the disc by moving the lever in the opposite direction.
The chair can then be moved to rotate the axle until the
plunger is aligned with, and moves into one of the holes
139.
[0088] The brake for the chair is also located in the
bottom of the trunk. It includes a brake liner 171 on a
block 173 that can act against the upwardly facing sur-
face of the disc 178.
[0089] The top of the block 173 is attached to a thread-
ed rod 175 that is locked in position by a nut 177. The
nut 177 can be slackened and the rod can be screwed
into or out of the block, before tightening the nut 177
again, to alter the extent of the rod 175 from the block
to adjust the effective length of the assembly and the
breaking force, for instance to take account of wear of
the friction surfaces.
[0090] The top of the rod includes a cylindrical open-
ing. A bolt 179 is passed through that opening and
threadably engages with the end of a shaft 181 off centre
from the longitudinal axis of the shaft 181.
[0091] The shaft 181 extends through the trunk 138
and is rotatably mounted in a bush 183 on the side of
the trunk. A bolt 185 threadably engages with the bush
183 and extends into a circumferential groove of the
shaft 181 to axially locate the shaft.
[0092] A foot pedal 187 is secured to the free end of
the shaft. Pushing the pedal down causes the bolt 179
to move from a position in which its centre is generally
at the same height as the axis of the shaft, round to a
position in which the centre of the bolt is generally be-
neath the axis of the shaft. This movement causes the
top of the rod 175 to move in an arcuate direction down-
wardly and to the right to apply the brake. If desired, this
position may be such that the axis of the rod 175 extends
over centre, to the right of the axis of the shaft 181 such
that the rod resists movement in the reverse direction
as such movement would tend first to urge the brake
more firmly into engagement before the brake was re-
leased.
[0093] The brake is removed by a user pushing up
with their foot on the underside of the pedal 187 to cause
the bolt 179 to move back, taking with it the rod 175.
[0094] If desired, the pedal can be raised until the axis
of the rod 175 again passes to the right of the axis of
the shaft 181 in an over centre position to prevent the
brake from coming on again.
[0095] Alternatively or additionally, a spring may be
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connected, such as a compression spring between the
pedal or an extension of the pedal such that, with the
pedal pushed down to apply the brake, the spring urges
the brake on, and, with the pedal in the raised position,
the spring acts to hold the pedal up and the brake off.
[0096] The bottom of the trunk may include a cap 189
to protect the brake and locking mechanism from the
environment.
[0097] The chair 10 or 110 has many modes of oper-
ation including:

movement up stairs or steps;
movement down stairs or steps, and
movement along a non-stepped surface.

[0098] Referring first to movement upstairs or steps,
the axle is able to rotate relative to the trunk. The chair
is reversed towards the steps by a first operator tilting
the trunk rearwardly by pushing down and rearwardly
on upper handles 84 at the top of the chair to raise the
foot rest and associated lower handles 82 or 182 clear
of the ground. Then that operator pulls the handles 84
or 184 rearwardly to cause the chair to roll rearwardly
over the ground on two pairs of wheels 62 or 162 at each
side of the chair.
[0099] When one wheel 62 or 162 at each side of the
chair abuts the vertical surface of a step a second op-
erator grips the lower handles. Then the first operator
pulls on the upper handles 84 or 184, generally in the
line of inclination of the steps, and the lower operator
may, optionally, apply a lifting force or a pushing force
or both.
[0100] The first wheels 62 or 162 that engage with the
base of the step remain in position and the wheel as-
semblies 60 or 160 pivot about the axis of the axle 58
to cause the wheels 62 or 162 of the assemblies that
previously provided no support for the chair to move to-
wards engagement with the step and to raise the re-
maining wheels clear of the ground.
[0101] The wheel assemblies continue to rotate to
bring successive wheels into contact with the steps as
the chair is being moved up the stairs. Thus the wheels
provide vertical support for the chair over the majority of
the movement of the chair. Furthermore, as the wheels
engage with the vertical part of the steps control is pro-
vided on the movement of the chair up the steps.
[0102] For steps having large horizontal surface two
wheels will briefly be in contact with the step as the chair
is advanced along that step until the leading wheels abut
the base of the next vertical step. As the chair is being
lifted following that abutment succeeding wheels may
abut the vertical extent of the steps as the chair is being
raised, together with the wheel that abutted the base of
the step to roll the chair up. Alternatively, the wheel suc-
ceeding that at the base may engage the flat surface of
the next step or the corner between the horizontal and
vertical parts of the step to cause both wheels to ride
around the corner.

[0103] To descend stairs the brake can be applied to
an extent, if desired, to stop the chair tending to run
away down the stairs and to ease the load on the oper-
ators to resist that movement. The chair is pushed along
the ground towards the stairs in a forwards direction by
an operator gripping the handles 84 or 184 and with the
chair being tilted back slightly such that two pairs of
wheels at each side support the chair.
[0104] As the top of the stairs are approached, an op-
erator already part of the way down the stairs grips the
lower handles 82 or 182. The operators then provide re-
sistance, if required, to the force of gravity moving the
chair down the stairs with the wheel assemblies and the
axle 58 moving and engaging with the steps substan-
tially as previously described. The lower handles, in the
position shown, extend downwardly and forwardly from
the foot rest, generally in the direction of the foot rest.
Consequently the lower operator is clear of the foot rest
and the feet of a person on the chair. Furthermore, the
lower operator can take the handles and control move-
ment of the chair without necessarily having to bend at
all, and may only have to push against the handles.
[0105] To move the chair along flat ground, only one
operator need be used who grips the upper handles 84
or 184. To make the chair more manoeuvrable, the
wheel assemblies and the axle can, optionally, be
locked in position relative to the trunk either by the
brake, or more probably, by locking the brackets of the
wheel assemblies. Then the chair can be tipped back
such that support is provided by one wheel only at each
side. This allows the chair to be manoeuvred, forwards
or backwards, and around corners without there being
resistance such as would be provided if two supporting
wheels at each side had to scrape round the corner.
[0106] The lower handles are able to occupy more
than one position relative to the foot rest. In the figures
the handles are shown as projecting forwardly from the
foot rest in the general plane of the foot rest. These han-
dles though could be pivoted to a position in which they
extend alongside the foot rest in the plane of the foot
rest. This provides a compact configuration when the
chair is being manoeuvred on a flat surface cr is useful
when the chair is being stored. The lower handles are
able to occupy a third position in which they extend up-
wardly, generally at right angles to the plane of the foot
rest. This position is particularly useful when the chair
is being lowered down stairs as it enables the lower op-
erator to push or lean against the handles to provide re-
sistance to the chair moving downstairs.
[0107] The upper handles are also able to occupy
more than one position. Although the upper handles are
shown in Figures 1 to 5 as being a straight cross-bar in
practice each end of the bar may include parallel bars
that extend first away from the axial extent of the cross-
bar and then back, to a small extent, towards each other
to allow that small extent, known as a hand grip, to be
held.
[0108] The upper handles are able to rotate on their
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mounting relative to the trunk. The handles can occupy
a first position in which the bars that extend from the
cross-bar to the hand grip are generally parallel to the
longitudinal extent of the trunk. This allows the hand
grips to be engaged to allow an upper operator to pull
the chair upstairs or to lower the chair downstairs. To
ensure that the upper operator can maintain an advan-
tageous lifting or weight bearing position the cross bar
is mounted on a rod that is telescopically located within
the trunk. A retractable spigot (not shown) extends
through the trunk and can be selectively engaged in one
of a series of, for instance, eight openings in the rod to
locate the rod in the required telescopic position relative
to the trunk.
[0109] With the rod being extended from the trunk, the
chair is adapted for easy lowering down particularly
steep stairs with a favourable operator position.
[0110] With the rod being collapsed within the trunk
the configuration is compact for storage. In that position
the bars that extend away from the cross bar may extend
downwardly or parallel to the spine to occupy a compact
storage configuration.
[0111] The bars that extend from the cross bar may
also extend rearwardly of the trunk, or rearwardly and
downwardly relative to the trunk. This is a particularly
favourable position for an operator to be able to engage
the hand grips and tilt the chair back slightly for manoeu-
vring on flat ground or to allow the chair to approach
stairs.
[0112] he upper and lower handles are each mounted
on a cross-bar that extends through a socket. A retract-
able spigot may extend through the socket to allow one
of a selected series of holes in the cross-bars to be en-
gaged to hold the cross-bar and thus the handles in the
required angular position.
[0113] The reader's attention is directed to all papers
and documents which are filed concurrently with or pre-
vious to this specification in connection with this appli-
cation and which are open to public inspection with this
specification, and the contents of all such papers and
documents are incorporated herein by reference.
[0114] All of the features disclosed in this specification
(including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or proc-
ess so disclosed, may be combined in any combination,
except combinations where at least some of such fea-
tures and/or steps are mutually exclusive.
[0115] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings), may be replaced by alternative features serving
the same, equivalent or similar purpose, unless ex-
pressly stated otherwise. Thus, unless expressly stated
otherwise, each feature disclosed is one example only
of a generic series of equivalent or similar features.
[0116] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-

nying claims, abstract and drawings), or to any novel
one, or any novel combination, of the steps of any meth-
od or process so disclosed.

Claims

1. A chair (10,110) including at least one wheel assem-
bly (60,160) constrained to rotate about an assem-
bly axis, the or each wheel assembly comprising a
plurality of wheels (62,162) with each wheel being
rotatable about its own axis.

2. A chair as claimed in Claim 1 including means
(70,74,173,187) arranged to resist rotation of the
wheel assembly about the assembly axis.

3. A chair as claimed in Claim 2 in which the means
to resist rotation about the assembly axis comprises
means (66,67,68,167,168) to prevent rotation
about the assembly axis.

4. A chair as claimed in any preceding claim including
a brake (70,74,173,187) that is arranged to act on
a downwardly facing portion of an axle
(58,158,178).

5. A chair as claimed in any preceding claim in which
a brake (167,168) to inhibit rotation of the wheel as-
sembly and a locking means (167,168,169) to pre-
vent rotation of the wheel assembly are arranged to
cooperate with the same axial extent of the axle
(158).

6. A method of moving a chair (10,110) including at
least one wheel assembly (60,160) that is con-
strained to rotate about an assembly axis in which
the or each wheel assembly comprises a plurality
of wheels (62,162) with each wheel being rotatable
about its own wheel axis comprising providing a
support for the chair by at least one wheel (62,162)
from the or each wheel assembly and rolling the
chair on at least one wheel.

7. A method as claimed in Claim 6 comprising prevent-
ing rotation (66,67,68,167,168) of the assembly ax-
is relative to the remainder of the chair whereby a
single wheel (62,162) of the or each assembly is
able to provide the support for the chair.

8. A method as claimed in any of Claims 42 to 44 com-
prising imposing a braking force (70,74, 173,187)
on the assembly axis whereby resistance to rotation
about the assembly axis is imposed.

9. A method as claimed in Claim 8 comprising impos-
ing the resistance to rotation about the assembly
axis when the chair is being moved down steps or
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down stairs.

10. A method as claimed in any of Claims 6 to 9 com-
prising pushing against a lower handle portion
(82,182) to resist movement of the chair down a
step or stairs.

15 16



EP 0 976 377 A2

10



EP 0 976 377 A2

11



EP 0 976 377 A2

12



EP 0 976 377 A2

13



EP 0 976 377 A2

14



EP 0 976 377 A2

15



EP 0 976 377 A2

16


	bibliography
	description
	claims
	drawings

