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STEERABLE LOA~CARRY1NG ASSEMBLIES _ Field of the invention ' The present
invention relates to improvements in moveable load-carrying assemblies and
refers particularly, but not exclusively to a steerable, movable)
Ioad-carrying assembly. 5 The present invention also includes a
centralising mechanism for use with such load carrying assemblies to assist
in steering of the overall assembly. Definition Throughout this
specification reference m11 be made to a perambulator, pusher or push '>
chair for babies, invalids and the like. It should be understood that such
preferred 10 embodiments are given by way of example only and the invention
is not to be considered to be limited to such usage. Indeed) the present
invention will be suitable for use in any assembly intended to be propelled
by human effort rather than motive power including) for example, trolleys,
carts) shopping trolleys) wheel barrows) strollers, toy prams, trailers,
caravans) boat traders) wheeled jacks for vehicles, wheel chairs, gunnies)
hospital beds, 15 hospital stretchers mounted on a wheeled base) work
platforms, library trolleys, and other similar articles having a number of
wheels and/or castors. Throughout this specification, reference to a wheel
or wheels is to be taken as including a reference to a castor or castors)
or a wheel acting as a castor. --) Furthermore, throughout this
specification reference to a chassis is to be taken as including ,: 20
reference to a framework. Background of the invention *G00002* In
accordance with the known prior art, perambulators normally have fixed
wheels. This gives rise to undue and undesirable hardship in their use. For
example, the turning circle of fixed wheel perambulators can be rather
large, with obvious limitations and consequences. `5 Also, there can be
scrubbing of the wheels when turning thus increasing wear.   ~ g MpY 200Z
WO 99/l9198 2 PCTIAU98100214 In accordance with the prior art) moveable
assemblies of the aforementioned type can be said to be one of three forms:
(i) a first where all four wheels are fixed and not in any way steerable
(for example, traditional forms of perambulators); 5 (ii) a second (for
example) child strollers and the like having the rear wheels fixed, whilst
the front wheels are swivellable; or (iii) a third where all four wheels
are separately swivellable (for example, supermarket trolleys). In practice
it has been found that each of the three forms exhibit a number of
advantages 10 which make them suited to certain uses) but suffer from
disadvantages which limit' their suitability for all uses. 



When all four wheels are fixed (the first form)) one advantage is that the
wheels can be quite large in diameter, thus allowing the assembly to more
easily traverse uneven terrain. . Another advantage is that such assemblies
are suitable for use along pathways where the 15 operator does not need to
concentrate on manoeuvring the assembly in normal travel and only has to do
so when a change of direction is required. Therefore) when larger diameter
wheels are used with fixed wheel assemblies) the ride is smoother for the
occupant, an important result when the occupant may be a baby. It has also
been found that fixed wheel assemblies may . traverse a slope or undulating
ground without there being excessive 20 exertion by the operator to keep
the assembly in the desired direction other than when a change in direction
is required. Such fixed wheel assemblies suffer from the disadvantage that
it is difficult to change direction. Two commonly used methods are to
either push down on the handle to lift the front wheels off the ground and
to pivot the handle horizontally to point the assembly in the 25 desired
new direction of travel; or to lift the handle so that the rear wheels
leave the ground and to pivot the handle horizontally to achieve the
desired new direction of travel. Both of these alternatives can require the
application of significant effort and skill Further disadvantages of such
fixed wheel assemblies include the excessive wear and tear on the frame
component of the overall structure) which can result in the frame being
bent or   1 WO 99/19198 3 0 9 MAY 2002 PGT/AU98/00214 distorted.
Furthermore) the effort required by the operator may be excessive. As a
result) assemblies of the faced wheel type have been found to be unsuited
for use as articles such as shopping trolleys) where frequent changes in
direction are required and normally within a small area. S For the second
form of assembly is that with fixed rear wheels and swivellable front
wheels. Such assemblies have the advantages of being more easily
manoeuvrable) in terms of both space and effort. However, this form has the
disadvantage that it is necessary to utilise small-diameter wheels to
enable the caster-style swivel action to allow the front wheels to rotate
through 360 degrees as they are generally mounted or have to swivel under
the 10 assembly. The use of such smaller diameter wheels make it more
difficult for the assembly to traverse rough or uneven surfaces) and also
gives a far less comfortable ride to the occupant when compared with
larger-diameter fixed wheeled assemblies. Furthermore) the swivellable
front wheels are normally casters) or operate as caster wheels. In
consequence they are not linked together and individually follow the
terrain which can result in the 15 swivellable front wheels facing in
different directions) making it extremely difficuit for the operator to
maintain control, especially when the assembly is traversing a sloping
surface. With such assemblies, when traversing a cambered or sloping
surface it is necessary for the operator to maintain concentration and
expend a significant effort to keep the assembly heading in the desired
direction. 20 Assemblies with four separately swivellable wheels - the
third form - have the advantages of being: very manoeuvrable; able to turn
within their own length; and able to be used equally well and effciently
when pushed and/or pulled in either direction. Such assemblies have
therefore being found to be specially suited for use as shopping trolleys,
baby strollers and the like. 



25 Such assemblies also exhibit a number of disadvantages. Firstly such
assemblies are best suited for use on horizontal) flat surfaces, with it
being diffcuit to maintain control when moving such an assembly across a
slope. Furthermore) as all wheels have to be able to rotate through 360
degrees, assemblies of this form can only be produced with smaller diameter
wheels, once again giving rise to a less comfortable ride for the occupant
even if 30 the wheels are locked in the forward position) thereby allowing
forward movement only. As   ~ 1 WO 99/19198 4 0 9 MAY 2002 PGT/AU98/00214
all four swivel wheels are caster wheel sets) all may operate
independently) especially when uneven surfaces are being traversed. As the
wheels are not linked they can all be pointing in different directions at
any given time. The assembly may therefore be difficult to control. With
known load-carrying assemblies there is a tendency for the direction of
movement to 5 be readily upset. A variety of means have been employed in an
attempt to give improved steerabdity, but without success. The present
invention seeks to overcome the problems and disadvantages of the prior art
by providing a mechanism to retain steerable wheels of a steerable assembly
in a position allowing for straight-forward motion) and which acts to
return the steerable wheels to the position which corresponds to straight
motion for the 10 assembly. Preferably this is regardless of the extent to
which the steerable wheels may be caused to shift due to variations in
terrain) etc. ' In a further aspect) the present invention preferably acts
to prevent any tendency the assembly might exhibit to drift out of the
position which corresponds to straight ahead motion and compensate for the
tendency of the assembly to steer in anything other than a 15 straight
line. Prior Art There has been very little development of steering systems
for load-carrying assemblies of the present invention. For example
PCT/GB96/00687 discloses a trolley) such as a supermarket trolley) having a
castor at each corner. The castors are arranged as a driving 20
(rear)castor and as a driven (front) castor. A worm gear arrangement allows
the driving castor on one side to drive the d driven castor on that side
such that when the driving castor .. turns in one direction, the driven
castor turns in the opposite direction. However) there is no linkage of the
castors from one side to the other. Therefore, the castors on one side
could be turned to the right (rear) and left (front)) and the castors on
the other side could be 25 turned to the left (rear) and right (front).
This would defeat the entire exercise. Also it is only relevant for castors
located immediately below the frame and is not useable for any other form
of wheel) nor for any other form of product. Furthermore US patents 4348033
and 4405140 relate to a steerable bob sled where the four runners of the
sled are linked to enable them to be steered. However, the mechanism   4 WO
99/19198 



5 0 9 MAY 2002 PCT/AU98/OOZ14 involved is a complex an angement requiring
numerous parts) with the use of cables and links. Furthermore, it is
intended to controlled from within rather than without. This is a
fundamental difference in that when controlled from within there is an
occupant who can steer the apparatus and it is not intended to be steered
by external forces. With a device 5 such as a perambulator or child
stroller) it is steered from without and is therefore intended inherently
to be controlled by external forces. Furthermore, with devices such as .
perambulators and strollers) it is inherently intended that they not be
controlled by internal forces otherwise a wriggling child or baby could
control the direction of the perambulator or stroller, and this is totally
contrary to what is required. 10 Brief Summary of the Invention In
accordance with a first aspect of the present invention there is provided a
moveable loadcarrying assembly including a chassis having a plurality of
wheels arranged as a first wheel set and a second wheel set, each wheel
being rotatable and swivellable relative to the chassis; the wheels of the
first wheel set being connected by a first linkage) and the wheels 15 of
the second wheel set being connected by a second linkage; and wherein one
of the wheels of the second wheel set is linked to the opposite one of the
wheels of the first wheel set by a link such that when one of the wheels of
the first wheel set is swivelled in one direction relative to the chassis)
all the wheels of the first wheel set swivel in that direction in unison
and all the wheels of the second wheel set swivel in the opposite direction
in unison. 20 Preferably) there are two wheels in the front wheel set. More
preferably, there are two wheels in the rear wheel set. Advantageously, the
chassis has a front transverse member and a rear transverse member. More
advantageously, the front transverse member is the front linkage.
Furthermore) the rear transverse member may be the rear linkage.
Preferably, the link is a bar or rod pivotally attached to one of the front
wheels and to the 25 diagonally opposite one of the rear wheels. In
accordance with a further aspect of the present invention there is provided
a moveable load-carrying assembly wherein means are included to provide
three distinct modes of operation for the rear set of wheels, the modes
corresponding to straight-line travel (either     WO 99/19198 6 0 9 MAY
2002 PCT/AU98/00214 forward or in reverse), fully steerable travel (again
either forward or is reverse)) and a braking mode. In accordance with
another aspect of the present invention there is provided an apparatus for
controlling the direction of travel of a steerable assembly, the apparatus
including: 5 (i) a first member associated with a tie-rod operably
connected to one or more steerable wheels of the assembly; (ii) at least
one further member associated with a fixed chassis member of the assembly)
the at Least one further member being selectively and continuously
pivotably moveable relative to the fixed chassis member between respective
inoperative and 10 operative end positions; and  (iii) resilient means
associated with the at least one further member) the arrangement being such
that, in use) when the steerable wheels of said assembly undergo a change
in direction) the first member and the at least one further member 



come into contact) whereby the resilient means acts to return the at least
one further 15 member to its inoperative position, thereby correcting the
steering of said assembly. Description of the drawings In order that the
invention may be more clearly understood and put into practical elect)
there shall now be described preferred embodiments of moveable
load-carrying assemblies in accordance with the present invention) the
description being by way of non-limua~tive 20 example only and being with
reference to the accompanying drawings, in which: - Fig. 1 is a top plan
view of a first embodiment of a chassis of a moveable load-carrying
assembly; Fig. 2 is a view similar to Fig. l ) showing the assembly of >
ig. 1 in its configuration best suited for turning wherein all wheels are
steerable; 25 Fig. 3 is a cross-sectional view along the lines of and in
the direction of arrows 3-3 of Fig. 1;   0 9 MAY U02 WO 99/19198
PCT/AU98/OOZ14 7 Fig. 4 is a view) similar to Fig. 3) of an alternative
embodiment of an assembly , in accordance with the present invention; Fig.
5 is a partial top view of the alternative embodiment of Fig. 4; Fig. 6 is
top plan view of the embodiment of Figs. 4 and 5) when in the
straight-ahead 5 mode; Fig. 7 is a view) similar to Fig 6) but when tuning
left; Fig. 8 is a side view of one of the rear wheels of the assembly of
Figs. 4 to 7) when in its locked configuration, wherein all wheels are
fixed against any swivelling, with the overfill arrangement acting in a
conventional manner, 10 Fig. 9 is a view similar to Fig. 8) showing a rear
wheel of the alternative embodiment of Figure 4 in a second configuration)
wherein all wheels are swivellable; Fig. 10 is a view similar to Figs. 8
and 9 but showing the rear wheels in a third configuration) being a braking
mode; Fig. 11 is a view taken along the lines of and in the direction of
arrows 11-I 1 of Fig. 10; 15 Fig. 12 is a side elevational view of an
assembly in accordance with the present invention) with the alternative
embodiment of Fig. 4 to 11; Fig. 13 is a partial view, in rear elevation)
of a further embodiment of the present invention incorporating a
centralising mechanism; and Fig. 14 is a view) similar to Fig. 13, of an
alteroative form of a centralising device or ..~0 mechanism in accordance
with the present invention. Description of preferred embodiments With
reference now to Figs. 1 to 3) there is illustrated a chassis made up from
an interconnected arrangement of respective front and rear transverse
members 2 and 3 



respectively) and co-operating longitudinal members 4. The members 2) 3 and
4 make-up 25 the chassis 1 and are inter-connected in any known manner) as
for example by welding, bolting) pinning) etc.) to give a substantially
rigid chassis 1. As shown in Fig. 3,.. the members 4 are each an elongate
member having a longitudinal portion 4b and) extending   1 . 0 9 MAY 2002
WO 99/19198 ~ PCT/AU98/OOZ14 8 from the rearward end thereof) an accurate
portion 4a, the accurate portions 4a being ' adapted, in use, to receive
and preferably releasably retain a collapsible assembly which in turn is
adapted to co-operate with a load-carrying means. Mounted at or is the
vicinity of each end of each of the transverse members 2) 3 are wheel 5
assemblies 5. Wheel assemblies 5 are made up of a wheel 6, a stub axle 7 on
which the wheel 6 is mounted for rotation, a swivel axle 8 fixedly
connected to the transverse member 2, 3, and a boss 9 pivotably mounted
relatively to the swivel axle 8, preferably with the use of brushings or
bearings of an appropriate type. The boss 9 is rotatably yet releasably
mounted relative to the swivel axle 8 by use of a split pin or the like.
The stub axle 7 is 10 associated with the boss 9 in such a way that it is
substantially at right angles to swivel axle 8. Each wheel 6 is rotatable
about its stub axle 7) and also pivotable or swivellable relative to the
chassis 1, around the respective swivel axle 8. In an alternative (not
shown) a caster) made-up of two juxtaposed wheels with each wheel mounted
for rotation on a free end of a stub axle) is mounted) via a boss and
pintle, for pivoting or swivelling movement relative to 15 the chassis 1.
One of the front wheels 6 is connected via a suitable linkage 11 to the
opposed one of the rear wheels 6. The front wheels 6 are linked together)
in any suitable manner, and the rear wheels 6 are also linked together. The
end result of such an arrangement is that all four wheels 6 are steerable,
with the front and rear pairs of wheels being respectively moveable 20 in
opposite directions. With reference now to figures 1 and 2) each boss 9 has
associated therewith, and extending at an angle therefrom, an attachment
member 20. The attachment members 20 are preferably somewhat
boomerang-shaped so that the front portion 20a thereof may, if desired,
contact the longitudinal member 4 prior to the wheel 6 making contact
therewith, 25 thus acting as a limit to the swivel action of the wheels 6
relative to chassis 1. The attachment members 20 associated with the rear
wheels 6 are interconnected via a rear linkage 21, and the attachment
members 20 associated with the front wheels 6 are interconnected via a
front linkage 22. One of the rear wheels 6, and the opposed (diagonal) one
of the front wheels 6) has associated therewith a further member 23 fixedly
attached to 30 the boss 9 and extending at an angle to both the boss 9 and
the attachment member 20. The   1  



wo 9sn9i9a 9 0 9 MAY 20D2 PGT/AU98100Z14 , two further members 23 are
interconnected via the link 11 so that when the rear wheels 6 are pivoted
or swivelled in a given direction about their swivel axles 8, the front
wheels 6 pivot or swivel in the contrary direction about their respective
swivel axles 8. In such a way fully controllable steering for the overall
chassis 1 and associated wheel assemblies 5 is 5 achieved. The assembly is
such that each wheel 6 is subjected to or operates in a caster-type action.
A body to be attached to chassis 1 would preferably be attached to front
linkage 22 at points a (Fig. 1)) and preferably pivotally attached at the
rear at b (Fig. 3). In this way the body can be used to control the
direction of the front wheels 6 by acting directly on link 22 10 to thus
control the relevant wheels 6. With reference now to Figs. 4 to 12 of the
drawings, there is illustrated an alternative embodiment of a moveable
load-carrying assembly. The same numbering system is employed as with the
embodiment of Figs. 1 to 3. The alternative embodiment includes a chassis 1
made up from an interconnected arrangement of respective front and rear 15
transverse members 2, 3 and co-operating longitudinal members 4. The
various members 2) 3 and 4 making up the chassis 1 are connected together
in any known manner) as for example by welding) bolting, piping, ~ etc.) to
give a substantially rigid structure There may be two front transverse
members 2) mounted one above the other, and two rear transverse members 3,
also mounted one above the other. The longitudinal members 4 20 extend
between than. The actual configuration for the chassis 1 does not
constitute an essential part of the invention. - Mounted at or in the
vicinity of each end of each of the transverse members 2 and 3 are wheel
assemblies 5. The assemblies 5 are made up of a single wheel 6, a stub axle
7 on which the wheel 6 is mounted for rotation, a swivel axle 8 fixedly
connected to and 25 extending between the pairs of transverse members 2 and
3) and a boss 9 pivotably mounted on the swivel axle 8) preferably with
bushings or bearings of an appropriate type. The bosses 9 are rotatably yet
releasably mounted relative to the swivel axle 8. The stub axle 7 is
associated with the boss 9 so that it is substantially at right angles to
the swivel axle 8. As a .   WO 99/19198 10 O U14 result, the wheel
assemblies 5 have a caster action) being swivellable relative to the
chassis 1. One of the front wheels 6 is connected via a suitable link 11 to
the opposed one of the rear wheel 6. The front wheels 6 are linked together
in any suitable manner; and the rear wheels 5 6 are also linked together.
Preferably) the boss 9 for each front wheel assembly 5 is fixedly) yet
pivotably) connected to a further linkage - in the form of a rod or the
like extending transversely of the chassis 1. In like manner the opposed
rear wheel assemblies 5 are fixedly yet pivotably linked, by means of a
further transverse member or linkage. The end result of -) such an
arrangement is that all four wheels are steerable. 



10 In flee manner to the embodiment of Figs. 1 to 3) the boss 9 of the at
least one of each of the front and rear wheel assemblies 5 has associated
therewith and extending at an angle therefrom a further member 23. The
further members 23) of opposed ones of the front and rear wheels 6) are
interconnected by the link 11. Attachment members 20 of the boss 9 of the
front wheels 6 are interconnected via linkage 22 to have the front wheels
pivotable 15 (swiveIlable) in unison relative to the chassis 1. In a
similar manner, the opposed rear wheels 6 are interconnected via a linkage
21) to have the rear wheels 6 also pivotable (swivellable) in unison. The
end result is that when the rear wheels 6 are pivoted or swivelled in a
given direction relative to the chassis about their respective swivel axles
8, the front wheels 6 pivot or swivel in the opposite direction. 20 If
desired, for this embodiment) the transverse members 2, 3 may be combined
into a central transverse member this making chassis 1 approximately
H-shaped. Alteroatively, transverse members 2,3 can be deleted and replaced
by a basket 29 of wire or the like which would be ~' securely and/or
releasably mounted between longitudinal members 4) in which case the basket
29 adds to the structural strength of chassis 1, and would be considered
part of 25 chassis 1. In the embodiment flustrated in Figs.,4 to 10) the
chassis 1 and associated wheels 6 are able to be set in one of three
operating modes, including: (i) a first mode where all wheels 6 are
lockable in direction yet are rotatable thereby facilitating straight-line
motion either forward or reverse;    WO 99/19198 11 p g MAY 2002
PCT/AU98J00214 (ii) a second mode where the wheels 6 are steerable) being
both rotatable about their respective stub axles 7 and swivellahle about
their respective swivel axles 8; and (iii) a third mode where the rear
wheel r, are locked against rotation. With particular reference to Figs. 8
to 11. illustrated therein are the three operating modes. 5 Fixedly mounted
to the at least one of the rear swivel axles 8 is a longitudinally and
outwardly-projecting locating member 3(1. Associated with attachment member
20) now part of boss 9) for each rear wheel 6, and pivotably mounted
thereon and relative thereto, are respective lever members 31, each lever
member 31 in turn being connected to an adjacent end of a linkage member 2
! extending transversely of the chassis 1. The lever 10 member 31 is
pivotably attached to attachment member 20 by any suitable means such as,
for example) a pin 33. The lever member 31 I has extending therefrom and at
substantially right angles thereto a stud 34 which ca-operates with the
shaped rear end portion of the attachment member 20 in a cam-follower type
arrangment The lever member 31 is selectively movably between the three
positions illustrated in Figs. 15 8, 9 and 10 respectively) each position
corresponding to the three modes of operation. The application of a force
to the linkage member 21. as for example by the foot of an operator) can
impart movement to the assembly of linkage member 21 and associated lever
members 31, thereby moving the assembly to the desired position to achieve
the desired mode of operation. 20 When in the position shown in Fig. 8) the
lever member 31 engages locating member 30) 



thereby preventing swivelling movement of the rear wheels 6 - and in turn
the linked front - wheels 6 - yet still allowing for rotation of the wheels
themselves. In this mode) all wheels 6 are in a position to allow straight
ahead motion. When moved to the position shown in Fig. 9) all wheels 6 are
rotatable) and also 25 swivellable) the overall assembly thus being
steerable as is described above. When the lever member 31 is moved to the
position shown in Fig. 10) the stud 34 contacts between internally directed
projections 35 disposed around the hub 36 of the rear wheels 6 to prevent
rotation of the rear wheels 6.   wo ~n919s 12 0 9 MAY 2002 PCT/AU98/00214
With reference now to Fig. 12, there is illustrated a framework adapted to
receive) and releasabIy retain thereon, a suitable means for containing a
load - as for example a tray or the like a bassinette etc. The arrangement
as illustrated is adapted) in any known manner. as for example by pinning
to be releasably or fixedly connected to a steerable wheeled 5 assembly of
the type refereed to earlier If desired, the locating member 30 may be
incorporated into arcuate portion 4a of  longitudinal member 4 so that stud
34 can engage in a suitable slot or indentation (not shown) in arcuate
portion 4a. ' , When compared with known assemblies) the assembly of the
present invention has been 10 found to exhibit important advantages. As all
wheels am mechanically linked) and are capable of being used either in
fixed wheel or fully steerable modes) all the advantages associated with a
fixed wheel assembly may be achieved, but without any of the inherent
disadvantages - as referred to earlier in the description - being
associated therewith Furthermore, the advantages associated with four-wheel
steerable assemblies are evident, 15 again without the disadvantages. The
same can be said with comparing the assembly of the present invention with
known assemblies which employ four separate swivel wheel sets. Also) as the
wheels 6 are outside the periphery of chassis l) them is no upper or lower
limit on the diameter of wheels 6 so that large diameter wheels 6 may be
used (to give a smoother ride) yet they are still capable of being steered
in the same manner, and to 20 substantially the same extent, as smaller
diameter wheels. With reference to the embodiment of Fig. 13) it should be
realised that it is adapted to be - disposed between a first) fixed bar or
the like member 201, constituting a lateral frame members of the chassis of
a perambulator) pusher) trolley or the like equipment) and a moveable bar
or tie-road 202 extending laterally between steerable wheels of the 25 ,
perambulator) pusher, trolley or the like equipment. The moveable tie-rod
202 will be moveable in the direction of the arrows (see Fig. 13) in
response to swivelling of the wheels of the assembly,. the swivelling of
wheels could come about for a variety of reasons or due to a number of
factors.   



WO 99/19198 13 0 9 MAY 2002 PCT/AU98100Z14 A member 203 is affixed) in any
known manner, as for example by welding) to the tie-rod 202 and adapted to
extend substantially normally therefrom. The member 203 may take the form
of a rod-lilce member having a rotatable means) as for example a roller
204) appropriately disposed at the free end thereof. 5 Extending normally
from the fixed chassis member 201 ) in the direction of the tie-rod 202)
are two spaced-apart substantially straight members 205 and 206) each of
which is pivotably moveable in the direction of the arrows relative to the
fixed member 201. The pivotable movement can be achieved in any known
manner, as for example by having the members 205 and 206 pinned to the
fixed member 20l at 207. Also extending substantially normally 10 from the
fixed member, and interposed between the spaced-apart members 205 and 206,
is a spacing means 208 intended to maintain the spacing therebetween and
being in the form of a protrusion attached to the fixed member 201 in any
known manner, again as for example by welding. The members 205 and 206 are
interconnected at or in the vicinity of the upper most free ends thereof by
a resilient member 209 of any known type) as for example a 15 spring. The
principle of operation of the centralising mechanism in accordance with the
embodiment of Fig. 13 is that as the tie-rod 202 is moved, either to the
left or the right) in response to a change in the direction of the wheels
of the assembly) the roller means 204 engages one of the members 205 or
206. As a result, member 205 or 206 will move .in the 20 direction of the
arrow, downwardly towards the fixed chassis member 201 ) against spring
pressure generated by the resilient means 209. The resilient means 209
functions to attempt to return the member 203 and associated roller means
204 to tire position shown in Fig. 13) where it is disposed between the
upper free ends of the opposed members 205 and 206, but not in contact
therewith. Therefore) the tie-rod 202 is forced to move in the opposite 25
direction, thereby tending to straighten the wheels of the assembly to the
straight-ahead position. As can be seen) therefore, the mechanism acts to
compensate for any tendency for the assembly to steer in a direction other
than straight, and also acts to return to the straight ahead position after
it has been turned.   1 wo 99ns1n 14 0 9 MAY 2002 P~C'1'/AU98100Z14 Each
member 205, 206 has a substantiall~~ V-shaped cut-out 210 therein) which
tends to apply uneven pressure to the roller meant 204 as it moves out of
the central position illustrated. As only a single resilient means 2U9 iv
used tc~ achieve the centralising function) regardless 5 of the direction
of movement of the tic-rod 202, the arrangement acts in simplistic yet
effective manner. There is) for example, no need to select evenly balanced
springs) which would have been the case if a single spring means was to be
associated with each member 205, 206 since with the present arrangement the
same force will be applied to both steering directions. 



10 With the embodiment of Fig. 13 as soon ;~s the tie-rod 202 is shifted
away from the position shown) which corresponds to straight-forward motion
for the assembly) the spring 209 acts to attempt to return the tie-rod 202
to that position, thereby regaining straight-forward motion. The more off
set is the member 203 from the position illustrated due to variations in
tem~in) or tightness of funning the greater is the spring tension acting to
return the 15 member to the position illustrated. The embodiment of Fig. 14
shows) in full lines, the arrangement intended to steer the assembly in a
straight line. In phantom there arc shown what transpires when the assembly
is affected in any way so as to be travelling in a direction other than
straight ahead. In sirn0ar manner to the embodiment of Fig. 13) the
alternative centralising mechanism of 20 Fig. 14 is adapted to be disposed
between a fixed bar or the fke member 301) constituting one of the lateral
frame members of the chassis of a perambulator, pusher, trolley or the
lt'ke - equipment; and a moveable bar or tie-rod 302 extending laterally
between stecrable wheels of the perambulator, pusher) trolley or the like
equipment. A member 303 is affixed in any known manner) as for example by
welding, to the tie-rod ' 25 302 and is adapted to extend substantially
normally therefrom. The memtxr 303 preferably takes the fornr of a rod-ltxe
member having a rotatable means) in the form of a roller generally
designated 304) appropriately disposed in any known manner af~ the free end
thereof.   wo ~srn9i9s 15 0 9 MAY 2Q02 PCT/AU98/00214 Axed to the fixed
member 301 and adapted to be pivotably moveable relative thereto are two
arm members 305 and 306) the arm members 305 and 306 being pivotably
moveable relative to the fixed member 301 in the direction of the arrows,
dependent upon whether or not the assembly is travelling either to the left
or right. The pivotable movement can be 5 achieved in any known manner, as
for example by having the arm members pinned at 307 to the fixed member
301. A suitable resilient means, as for example a spring 310) can be .
extended between the respective free ends of the arm members 305 and 306,
the spring means 310 being provide a bias to return the arm members 305)
306 to the position shown _ in full lines in Fig. 14. Means are provided
for limiting the extent of pivotable movement of 10 the arm members 305 and
306 relative to the fixed member 301. Preferably, such means will take the
form of pins 308 aad 309 on the fixed member 301 and intended to contact a
surface of the arm member 305 or 306. When in the position shown in full
lines in Fig. 14) corresponding to the straight ahead position, the roller
304 has no force applied thereto as the stop pins 308 and 309 act to 15
prevent the arm members 305 and 306 contacting roller 304. As the tie-rod
302 moves either to the left or the right) the roper 304 contacts open of
the arm members 305 or 306 to force the relevant arm member in a downward
direction, as illustrated by the arrows, against the pressure applied by
the spring 310 until that edge of the arm member resting against the roller
304 is substantially parallel to the fixed member 20 301. when in that
position no further pressure is applied to the mller 304. Therefore, the
operator would feel resistance either side of centre unta the relevant arts
member 305 or 306 moves downwardly towards the fixed member 301 to its
maximum possible extent) at which time there is no further resistance to
steering. This will tend to hold the steering in the central position but
would have little if any effect 25 on any other steerable position. The
shape of the free end of the bar members 305 and 306 



could be varied to vary the "feel" given to the steering assembly. In an
embodiment not illustrated) the free end of the or each arm member 305) 306
could be curved in an upwards direction) giving rise to increased tension
the further the steering handle of the trolley was moved out of the
straight-ahead position. In the embodiment illustrated) however, the shape
WO 99/19198 16 0 9 MAY 200 PCT/AU98/OOZ14 of the free end of each arm
member 305) 306 is such that spring tension is nullified when the overall
assembly is steering in a direction other than straight-ahead. The
embodiment of Wig. 14 acts to counter any tendency for the steerable wheels
of the assembly to "drift" away from the position corresponding to
straight-ahead motion. In 5 contrast to the embodiment of Fig. I3, the
embodiment of Fg. 14 only acts within a predetermined range of displacement
of the tie-rod 302 and associated member 303.  It w01 be understood that
the invention disclosed and defined herein extends to all alternative
combinations of two or more of the individual features mentioned or evident
from the text or drawings. All of these different combinations constitute
various alternative 10 aspects of the invention. It will also be understood
that where the term "comprises" or its grar~nmatical variants, is employed
herein) it is equivalent to the term "includes" and is not to be taken as
excluding the presence of other elements or features.   wo ssrnsl9s 17 THE
CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: PGT/AU98/OOZ 14 1. A moveable
load-carrying assembly including a chassis having a plurality of wheels
arranged as a first wheel set and a second wheel set, each wheel being
rotatable and swivellable relative to the chassis; the wheels of the first
wheel set being connected 5 by a first Linkage) and the wheels of the
second wheel set being connected by a second linkage; and wherein one of
the wheels of the second wheel set is linked to the opposite one of the
wheels of the first wheel set by a link such that when one of the wheels of
the first wheel set is swivelled in one direction relative to the chassis)
aD the wheels of the first wheel set swivel in that direction in unison,
and all the 10 wheels of the second wheel set swivel in the opposite
direction in unison. 2. An assembly as claimed in claim 1, wherein there
are two wheels in the 5rst wheel set located at either side of the chassis
and there are two wheels in the second wheel set located at either side of
the chassis, each wheel being mtatably mounted on a stub axle. 15 3. An
assembly as claimed in claim 1 or claim 2, wherein each wheel has a
substantially vertical swivel axle about which it can swivel relative to
the chassis, the swivel axle being attached to the chassis; and wherein the
chassis has two generally parallel and spaced apart longitudinal members
extending between the first wheel set and the second wheel set. 20 4. An
assembly as claimed in claim 3, wherein a boss is mounted on each swivel
axle) each stub axle being mounted to its respective boss remote from the
swivel axle. 0 9 MAY ~00~ 5. An assembly as claimed in claim 4) wherein to
each boss there is attached an attachment member) the first linkage
connecting the attachment members of the first wheel set at the ends
thereof remote from the swivel axles; and the second linkage 25 connecting
the attachment members of the second wheel set at the ends thereof remote
from the swivel axles. 6. An assembly as claimed in claim 4) wherein the
boss of one of the wheels of ~~the second wheel set has extending therefrom
a further member; and the boss of the   0 9 MAY 2002 WO 99/19198
PCT/AU98I00214 18 opposite one of the wheels of the first wheel set has
extending therefrom a further member, the further members being joined by
the link. 7. An assembly as claimed in any one of claims 3 to 6) wherein
there is provided at least one transverse member extending between and
scored to the longitudinal 5 members. 8. An assembly as claimed in claim 7,
wherein there are two transverse members one associated with the first
wheel set and one associated with the second wheel set. 9. An assembly as
claimed in claim 7, wherein the at least one transverse member is a 



basket. 10 10. An assembly as claimed in claim 8) wherein there is provided
a body attachable to the chassis) the attachment at a first end of the
chassis being to the first linkage. 11. A moveable Ioad-carrying assembly
wherein means are included to provide three distinct modes of operation for
a set of wheels, the modes corresponding to straightline travel (either
forward or in reverse)) fully-steerable travel (again either forward 15 or
in reverse)) and a braking mode. 12. An assembly as claimed in claim 11,
when fitted to an assembly as claimed in any one of claims 1 to 10, the set
of wheels being the second wheel set 13. An assembly as claimed in claim
12, wherein the attachment member extends ~' outwards from boss of each
wheel of the second wheel set) to each attachment 20 member of the second
wheel set there being pivotally attached a lever member) the second linkage
being attached to the lever members at the ends thereof remote from the
attachment members. 14. An assembly as claimed in claim 13) wherein the
lever members are pivotable about the attachment member to provide the
three modes of operation. 25 15. An assembly as claimed in claim 14)
wherein to the swivel axle of at least one of the wheels of the second
wheel set is fvcedly mounted a longitudinally and outwardly projecting
locating member; at least one of the lever members engaging with ~ the
locating member to provide the straight-line travel mode.   0 9 MAY 2002 w0
99119198 ~ PCTIAU98I00214 19 16. An assembly as claimed in claim 15)
wherein the locating member has a slot in the end thereof remote from the
swivel axle, the slot being adapted to receive therein a part of the lever
member when in the straight-line travel mode. 5 10 17. Aa assembly as
claimed in claim 14) wherein at least one of the wheels of the second wheel
set has a hub on its stub axle secured to the wheel , the hub having a
plurality of radially directed projections; the at least one of the lever
members having a stud adapted to engage between the projections on the hub
to prevent rotation of the wheel and thus provide the braking mode. 18. The
assembly as claimed in claim 17) wherein the attachment member has an
opening therein to allow the stud to engage between the projections) the
opening having a surface which the stud contacts during a part of the
pivoting movement of the lever member between the straight-line mode and
braking mode of operation to provide the fully-steerable travel mode of
operation. 15 _~ 20 25 19. The assembly as claimed in any one of claims 13
to I8) wherein the second linkage member is operable by foot pressure to
move the lever members to and from the three modes of operation. 20.
Apparatus for controlling the direction of travel of a steerable assembly)
the apparatus including: (i) , a first member associated with a tie-rod
operably connected to one or more steerable wheels of the assembly; (ii) at
least one further member associated with a f xed chassis member of the
assembly) the at least oae further member being selectively and
continuously pivotably moveable relative to the fixed chassis member
between respective inoperative and operative end positions; and (iii)
resilient means associated with the at least one further member) the
arrangement being such that, in use, when the steerable wheels of said
assembly undergo a change in direction) the first member and the at least
one further member come into contact) whereby the resilient means acts to
return the at least one, further member to its inoperative position)
thereby correcting the steering of said assembly.   > . 0 9 MAY 2002 WO
99/19198 PCT/AU98/00214 20 



21. Apparatus as claimed in claim 20) wherein the first member includes a
rod securely attached to and extending generally perpendicular from the
tie-rod towards the at least one further member, and rotatable means
rotatably attached to the rod at the end thereof remote from the tie-rod. 5
22. Apparatus as claimed in claim 21, wherein the at least one further
member includes a first further member and a second further member, the
second further member being a mirror image of the first further member) the
first further member and the second further member being pivotally attached
to the fixed chassis member and having located therebetween the first
member when in the inoperative end position; the 10 resil'ent means
extending between the first further member and the second further member.
23. Apparatus as claimed in claim 22, wherein each of the first further
member and the second further member has an inner face) the inner faces
facing towards each other, there being a substantially V-shaped out-out in
each inner face) the rotatable means 15 engaging in the out-out to provide
uneven pressure to the rotatable means as it moves towards the operative
end position. 24. Apparatus as claimed in claim 22 or claim 23) wherein the
first further member and second further member are spaced apart and
generaDy parallel when in the inoperative end position) the fixed chassis
member having a spacing means secured 20 themto between the first further
member and the second further member. 25. Apparatus as claimed in claim 23,
wherein the resilient means is a spring extending between and pivotally
attached to the first further member and the second further member, between
the V-shaped out-out and the fixed chassis member. 26. Apparatus as claimed
in claim 22, wherein each of the first further member and the 25 second
further member are in the form of an arm pivotally attached to the fixed
chassis members adjacent a first end of each of the first and second
further members) the resilient means extending between the first ends of
each of the first and second further members. ,   0 9 MAY 2002 WO 99/19l98
PCT/AU98/00114 21 27. Apparatus as claimed in claim 26, wherein each of the
first and second further . members has a second end remote from the first
end, the first arid second further members crossing intermediate the first
and second ends to provide an X-shaped assembly; the rotatable means
locating between the second ends) the second ends 5 being shaped to provide
a cam surface upon which the rotatable means can move. 28. Apparatus as
claimed in claim 26 or claim 27, wherein the fixed chassis member has two
pins extending outwardly therefrom to locate each of the first and second
further members in the inoperative position. 29. An assembly as claimed in
any one of claims 1 to 10, or 12 to 19) when fitted with 10 the apparatus
of any one of claims 20 to 28 and wherein the tie-rod is the first linkage
or the second linkage. 30. A moveable load-carrying assembly substantially
as hereinbefore described with reference to the accompanying drawings. 31.
Apparatus for controlling the directions of travel substantially as
hereinbefore 15 ~ described with reference to the accompanying drawings.
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