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Abstract Title: Wheeled load-carrying device

A Two-wheeled cart, trolley, wheelbarrow or like load-carrying
apparatus comprises two wheels 18,43 mounted on a frame
that rotate about separate axes of rotation 19 such that they
are inclined to one another, preferably at an angle between 80°
and 100°. The two wheels may have a high-friction exterior
surface and are preferably spherical or hemispherical. The
wheels and frame are arranged such that when the other end
or the frame from the two wheels is at a convenient height for a
user to grasp a handle 16,40 mounted thereupon, the axes of
rotation of the wheels are in a vertical plane and the car,
trolley, wheelbarrow or like load-carrying apparatus may move
freely. In use, if the handle is raised or lowered the wheel axles
no longer lie in a vertical plane with the result that the two
wheels try to travel in different directions across the ground so
as to have a braking effect on the cart, trolley, wheelbarrow or
like load-carrying apparatus.
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WHEELED APPARATUS FOR TRANSPORTING LOADS

This invention relates to wheeled apparatus for transporting loads. Itis
applicable to such apparatus which is designed to carry a load placed on it,
for example a cart, trolley or wheelbarrow, as well as to apparatus where
there is some form of container which is fitted with wheels to assist in
transporting the container, for example an article of luggage such as a

suitcase or rucksack.

Carts, trolleys and wheeled luggage are known in a very wide variety of
shapes, sizes and designs. Common to all of them is a pair of wheels which
are designed to engage the ground and which are mounted on one or two
axles. The arrangement is such that, on a horizontal support surface, the
wheels are vertical and the axis of the axle or axles about which they rotate

is horizontal.

Arrangements are known in which the two wheels or two major wheels of
certain wheeled load-supporting apparatus are slightly outwardly inclined.
This is the case with certain designs of wheelchair and FR-A-2823708
describes a luggage-carrying cart on to which, for example, a rucksack may
be strapped and which is pulled by means of a harness attached to the user.
As shown in Figure 2 of the specification, the two wheels are slightly
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outwardly inclined, i.e. when the item is on flat ground, the tops of the wheels
away from the ground are closer to one another than the ground-engaging

bottoms of the wheels.

In accordance with the present invention, there is provided load-carrying
apparatus comprising a frame carrying a pair of rotatable ground-engaging
members each mounted for rotation on the frame, the axes of rotation of the
respective rotatable members being at an angle to one another of at least 10
degrees, and the arrangement being such that the frame extends to one side
of the pair of rotatable members at an angle to the plane in which both of the
axes of rotation of the rotatable members lie such that when that plane is
vertical, the end of the frame remote from the rotatable members is from 50

to 150 centimetres above a horizontal supporting surface on which the

rotatable members rest.

By constructing a trolley, cart, wheelbarrow, piece of luggage or similar piece
of apparatus in this way, the ease with which the apparatus may be rolled
across a generally horizontal surface varies with the angle at which the item
is. The simplest case to consider is that of a two-wheeled luggage trolley
having a frame with a pair of wheels mounted at one end and a pulling

handile located at the other.

When the handie is grasped by someone using the luggage trolley, the plane
in which both axes of rotation of the wheels are located is substantially
vertical and the wheels turn without difficulty as the luggage trolley is pulled
along. If, on the other hand, the trolley is rotated about a horizontal axis
close to its base, so that it is either stood up with the handle extending
substantially vertically, or laid down, for example to allow access to a side
opening case mounted thereon, and with the handle resting on the ground,
then the angle at which the wheels are is such that movement of the trolley
is essentially braked. This is achieved simply because the wheels are now
at a substantial angle to one another relative to the ground and accordingly
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the trolley can only be swivelled about a vertical axis or slid with dragging of

the wheels on the ground.

The rotatable members are preferably ones having a fairly substantial
ground-engaging surface, so that they do not dig into soft ground, mud or
sand. A preferred construction is to make the members essentially
hemispherical. The rotatable members may be constructed of a fairly high
friction material, for example rubber, or may be faced with such material; the
greater the frictional properties, the more effective the braking action when
the plane of the axles is not perpendicular to the ground on which the device
sits. The frictional properties of the exterior surface of the rotatable
members can vary, for example as between a relatively low friction area
which contacts the ground when the apparatus is being wheeled along and
relatively higher friction areas which contact the group when the plane

containing the axes of rotation is not vertical.

If the rotatable members are hollow hemispherical ones, then the interior of
the rotatable members may be used as a space for stowing part of the load.
The rotatable members may be integrated into the overall designs so that
their edge lies flush with the contour of a load-carrying chamber mounted on

the frame.

Although the rotatable members may be supported on axles of any length, it
is preferred to mount them on short stub axles fixed to either side of the
frame so as to reduce the bending moment on each. Using hemispherical
members, the stub axle is preferably substantially vertically above the
ground-contacting part of the rotatable member.

The angle between the two axes about which the two rotatable members
rotate is, as noted above, more than 10 degrees. It is very convenient in
design terms to make the angle between 80 and 100 degrees which enables
the rotatable members essentially to be placed one side of a load or load-
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carrying member such as a case or box. This lowers the centre of gravity of

the loaded apparatus, leading to easier manoeuvrability.

The attached drawings show by way of example a number of ways in which

the present invention may be put into effect. In the drawings:

Figures 1a, 1b and 1c show respectively diagrammatic side end and
perspective views of the underlying structure of apparatus according to the

present invention;

Figure 2 is a perspective drawing of a wheeled picnic hamper in accordance

with the invention;

Figure 3 is a backpack constructed in accordance with the invention; and

Figure 4 is a wheelbarrow constructed in accordance with the present

invention.

Referring to Figures 1a to 1c, the load-carrying apparatus shown
diagrammatically there consists of a frame 1 on to which are mounted a pair
of hollow hemispherical wheels 2 and 3. Wheels 2 and 3 are mounted on
stub axles 4 and 5 respectively which are mounted at the lower end of frame

1 as shown in the drawings.

As can be seen from the drawings, when the apparatus is in the position
illustrated, the frame 1 is inclined relative to the ground (horizontal surface
10) and the higher end of the frame is a distance “A” from the ground of

between 50 and 150 cm.

As evident from an inspection of Figure 1a, in this position, the axles 4 and 5
lie in a vertical plane (denoted 8) which is perpendicular to the ground 10.
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In this position, the apparatus may be moved to the left or right as seen in
Figure 1a, or towards or away from the observer as seen in Figure 1b, with
rotation of wheels 2 and 3 about their respective axles 4 and 5. While the
position of the apparatus is as shown in these Figures, it may thus be rolled
along easily. However, if the upper end of frame 1 as shown in the drawings
is either placed adjacent to ground 10 or, for example, placed vertically
above the wheels (i.e. rotating frame 1 as shown in Figure 1a clockwise until
it lies in plane 8) then the two wheels are essentially splayed one with
respect to another, and will not rotate easily if at all. The item might be
swivelled somewhat about a vertical axis, but the directions in which each
wheel wishes to travel when rotating on its axle are now non-coincident, and
accordingly the device is essentially braked against lateral movement.

Put very simply, a two-wheeled trolley constructed on a framework of the
type diagrammatically illustrated in Figures 1a to 1c can be easily pushed or
pulled along when the upper end of frame 1 is at the proper height. As soon
as the upper end is raised or lowered from that height, the trolley becomes
progressively more difficult to push or drag along, and fairly rapidly becomes
essentially braked as the top end of the frame 1 approaches the ground or

moves towards a position over the wheels.

Figure 2 shows a picnic basket constructed on these principles. It consists
of a generally box-like container 12 having an extendable handle 14 fitted to
one side thereof. The top of handle 14 has a hand grip 16 which is grasped

by the user.

Mounted to each side of the box-like structure 12 are hollow part spherical
wheels 18 which are mounted on short stub axles so that they rotate around
an axis 19. Axis 19 is in a vertical plane when the wheels 18 are rested on
the ground and the handle grip 16 is held in the hand of the user and from
50 to 150 cm above the ground. It can be easily pulled across the ground to
the desired picnic site, at which point it may be swivelled to allow the handle
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14 to extend generally vertically and the front end of the box-like structure,

denoted 21 in Figure 2, to rest on the ground.

As visible in Figure 2, the handle 14 includes a track 23 and the box-like
structure has a lid 24 which is mounted by means not shown so as to be
slidable in track 23. When the handle 14 is in the vertical position, the lid 24
can accordingly be raised up track 23 and clipped or latched into position at
the top of the track 23 to form a picnic table. The provender is then available
in box-like structure 12 and can be extracted and consumed.

Figure 3 shows load-carrying apparatus according to the invention
configured as a backpack. On the right-hand side, this is shown on a
person. The load-carrying compartment generally denoted 25 has two
rotatable wheels 27 fixed to its base and rotating about axes which are at an
angle to one another. A handle 30 extends from the top of the load-carrying
compartment 25, and is foldable from a deployed position as shown in the
left-hand portion of Figure 3 to a folded down position when the backpack is
being womn. The wearer carries the backpack by way of a pair of .
conventional straps 32 mounted on the main load compartment 25. Such a
backpack may be carried as a backpack or, when the handle 30 is deployed,

pulled along like a trolley.

Figure 4 shows a wheelbarrow constructed in accordance with the principles
of the present invention. As can be seen, there is a tubular steel frame 40
on to which is mounted a mouided plastics load-receiving bowl 42. At the
front of the frame 40 are mounted two hemispherical wheels 43 on stub
axles which are so angled that they do not lie in a vertical plane when the
feet of the frame 44 rest on the ground at the same level as the ground-
engaging portions of wheels 43. This provides an automatic braking effect in

addition to the friction between the feet 44 and the ground.

When the right-hand end of the frame 40 as shown in Figure 4 is lifted by the
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user, the axles on which wheels 43 are mounted come to lie in a generally
vertical plane when the barrow is being wheeled along. It can be wheeled
along easily because the axles are in a vertical plane. When it is desired to
tip material in the wheelbarrow on to a desired location, for example earth on
to a garden bed or garden waste into a compost pit, the right-hand end of
frame 40 is raised and at this point the automatic braking effect comes into
play so that the front end of the barrow is then held against further
movement forward and the barrow may be tipped and its contents
discharged. The physical effort required to do this is reduced because the
user does not have to be trying to raise the barrow at the same time as

holding it back from rolling further forward.
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CLAIMS

1. Load-carrying apparatus comprising a frame carrying a pair of rotatable
ground-engaging members each mounted for rotation on the frame, the axes
of rotation of the respective rotatable members being at an angle to one
another of at least 10°, and the arrangement being such that the frame
extends to one side of the pair of rotatable members at an angle to the plane
in which both the axes of rotation of the rotatable members lie such that
when that plane is vertical, the end of the frame remote from the rotatable

members is from 50 to 150 cm above a horizontal supporting surface on

which the rotatable members rest.

2. Apparatus according to Claim 1 wherein the rotatable members have an
external substantially hemispherical ground-engaging surface.

3. Apparatus according to Claim 1 or 2 wherein the ground-engaging
members have an exterior surface of high friction material.

4. Apparatus according to any one of Claims 1 to 3 wherein the coefficient
friction of the exterior surface of the rotatable ground-engaging members

varies across its surface.

5. Apparatus according to any one of Claims 1 to 4 wherein the angle

between the two axes about which the two rotatable members rotate is

between 80 and 100°.
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