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(54) Washing apparatus

(57) A washing apparatus includes a turntable (1, 49)
adapted to receive a container (51), such as a waste
container or bin, to be washed in an inverted orientation

and to rotate the container. A spray head (9, 55, 57) is
adapted to be positioned within the container on the turn-
table so as to direct a spray of cleaning fluid against an
internal surface of the container.
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Description

[0001] The present invention relates to a washing ap-
paratus, for example for washing the interior and option-
ally the exterior of a container for waste.
[0002] Waste containers, or bins, are generally
cleaned with the aid of a spraying mechanism which in-
cludes a spray head that is manipulated by a user so as
to spray water or water incorporating a detergent or other
cleaning agent onto the internal surface of the container
and removing the soiled water or the like from the interior
of the container. The external surface of the container
may similarly be cleaned with the spraying mechanism.
[0003] The size of such waste containers, for example
about 1 m tall, is such that it is not straightforward for the
user of the spraying mechanism to wash the internal sur-
face of the containers in an effective manner and to re-
move the soiled water or the like from the container in
order to leave the waste container clean and relatively
dry for re-use.
[0004] It is therefore an object of the present invention
to provide a washing apparatus which is effective for
cleaning the interior of a container.
[0005] According to the present invention there is pro-
vided a washing apparatus comprising a turntable adapt-
ed to receive a container to be washed in an inverted
orientation and to rotate the same, and a spray head
adapted to be positioned within the container on the turn-
table so as to direct a spray of cleaning fluid against an
internal surface of the container.
[0006] The turntable may be annular.
[0007] In one embodiment of the invention the spray
head is movable upwardly and downwardly within the
container. The spray head may be provided on an ele-
vating mechanism. The spray head may be mounted in
a pivotable manner on the elevating mechanism whereby
the spray head rotates towards the upper end of its up-
ward movement so as to spray the base of the inverted
container. Return means may be provided to return the
orientation of the spray head towards a side of the con-
tainer.
[0008] The elevating mechanism may comprise a scis-
sor lift. The scissor lift may have one free lower end
mounted in a pivotable manner and another free lower
end mounted to be movable towards and away from the
one free end.
[0009] The washing apparatus may include means for
directing a flow of air against an internal surface of the
container.
[0010] The means for directing a flow of air may be
provided on an elevating mechanism. The means for di-
recting a flow of air may be mounted in a pivotable manner
on the elevating mechanism whereby the air flow direct-
ing means rotates towards the upper end of its upward
movement so as to direct air towards the base of the
inverted container. Return means may be provided to
return the orientation of the air flow directing means to-
wards a side of the container.

[0011] The air flow directing means may be actuated
substantially only when the air flow directing means is
moving downwardly within the container.
[0012] A further spray head may be provided adapted
to be positioned externally of the container so as to direct
a spray of cleaning fluid against an external surface of
the container. The external spray head may be movable
upwardly and downwardly and may move in an opposite
direction to the internal spray head.
[0013] The or each spray head may be actuated sub-
stantially only when the internal spray head is moving
upwardly within the container.
[0014] Alternatively, in another embodiment of the in-
vention the turntable may be freely rotatable and the
spray head may be inclined relative to the internal surface
of the container such that the cleaning fluid impinges on
the internal surface of the container in a manner which
causes the container to rotate with the turntable. A plu-
rality of spray heads may be provided within the contain-
er, at least one spray head directed primarily towards an
internal side wall of the container and at least another
spray head directed primarily towards a base of the con-
tainer.
[0015] If desired, one or more further spray heads may
be provided externally of the container. At least one ex-
ternal spray head may be directed towards an external
side wall of the container such that the cleaning fluid im-
pinges on the external side wall in a manner which causes
the container to rotate with the turntable.
[0016] For a better understanding of the present inven-
tion and to show more clearly how it may be carried into
effect reference will now be made, by way of example,
to the accompanying drawings in which:

Figure 1 is a schematic perspective view of one em-
bodiment of part of a washing apparatus according
to the present invention;

Figure 2 is a schematic view of a further part of a
washing apparatus shown in Figure 1; and

Figure 3 is a schematic perspective view of another
embodiment of a washing apparatus according to
the present invention.

[0017] Figure 1 shows an annular turntable 1 which is
rotatably mounted on a base (not shown) by way of a
plurality of rollers (not shown), such as four rollers, and
maintained in position by way of a plurality of guides 3,
such as four guides, which may be located, for example,
on the internal periphery of the turntable. The base may
be in the form of a plastics tray on which a base plate of
suitable material, such as steel, is provided for supporting
the turntable. A track is formed in a suitable manner, for
example by means of nylon blocks, for determining the
axis about which the turntable rotates. An electric motor
4 is provided for rotating the turntable 1 by way of a
toothed belt which extends around the periphery of the
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turntable. It should be noted that the motor need not be
electrically powered, but could, for example, be a pneu-
matic or hydraulic motor.
[0018] A plurality of radial arms 5, for example four,
extend from the external periphery of the turntable 1 for
supporting a container of well-known type to be washed
(not shown) in an inverted orientation. The container is
not shown in order that the construction and operation
of the washing apparatus can be readily appreciated.
One or more locking mechanisms may be provided to
secure the container to the turntable during the washing
operation.
[0019] Mounted within the annular turntable 1 is an el-
evating mechanism 7 on which is provided a spray head
9. The elevating mechanism 7 is illustrated as being in
the form of a scissor lift, but alternative lifting mechanisms
can be employed. The scissor lift 7 operates by mounting
one of the free lower ends 11 in a pivotable manner and
by mounting the other of the free lower ends 13 in a man-
ner which allows movement towards and away from the
pivotably mounted end 11. Movement of the free ends
towards each other causes the scissor lift to extend, while
movement of the free ends away from each other causes
the scissor lift to contract. The free lower end 13 is slidably
mounted in an elongate slot formed in a mounting plate
and is connected to an electric motor 14 by way of a cable
16 such that operation of the motor can move the lower
end 13 towards the lower end 11 so as to cause the scis-
sor lift to extend or can allow the lower end 13 to move
away from the lower end 11 due to the weight of the
scissor lift and other components mounted thereon to
allow the scissor lift to contract.
[0020] If desired, operation of the scissor lift may be
controlled in the following manner. The pivotably mount-
ed lower end 11 may be provided with a pair of lever
arms, a lower lever arm and an upper lever arm. An op-
erating cable is connected to the upper of the lever arms
and extends towards and beyond the movable lower end
13 to a pulley. The cable extends around the pulley and
returns past both the movable and pivotable lower ends
of the scissor lift and passes around a pulley mounted
on the motor 14 to return towards the pivotable lower end
11. The cable is secured to the lower lever arm of the
pivotable lower end 11 by way of a spring which maintains
the cable in tension. In this way, rotation of the motor in
a first direction draws the lower lever arm in a direction
away from the movable lower end 13 so as to draw the
movable lower end 13 towards the pivotable lower end
11 and to extend the scissor lift. Rotation of the motor 14
in the opposite direction correspondingly causes the scis-
sor lift to contract.
[0021] The spray head 9 is pivotably mounted on the
scissor lift 7 in such a way that the spray is directed gen-
erally horizontally as the scissor lift is raised and lowered
so as to wash the sides of the container, but is pivoted
upwardly (as shown in Figure 1) as the scissor lift reaches
its maximum extension so as to spray the base of the
container. A linked series of arms (not shown for clarity)

may be pivotably mounted on the scissor lift and con-
nected to the spray head 9 so as to cause the spray head
to pivot as the arms reach their maximum extension. A
return spring 15 may return the spray head to its generally
horizontal orientation when the scissor lift is not substan-
tially at its maximum extension. The spray head 9 is con-
nected to a source of water or the like by way of a flexible
hose 17 which passes over rollers 19, 21.
[0022] A plurality of sensors may be mounted in the
region of the lower ends of the scissor lift. A first sensor
may detect the arrangement of the scissor lift for use with
a relatively shallow container, a second sensor may de-
tect the arrangement of the scissor lift with a relatively
deep container, that is, when the scissor lift should be
extended further, and a third sensor may detect the ar-
rangement of the scissor lift when the lift has contracted
so as to indicate the end of a washing cycle.
[0023] Also mounted on the scissor lift 7 is a flexible
hose 23 for conducting air or the like to the region of the
spray head 9. The flexible hose 23 has an outlet nozzle
25 which, as with the spray head 9, is directed generally
horizontally as the scissor lift is raised and lowered so
as to direct air towards the sides of the container, but is
pivoted upwardly (as shown in Figure 1) as the scissor
lift reaches its maximum extension so as to direct air to-
wards the base of the container.
[0024] A sensor 27 is provided to detect rotation of the
turntable 1.
[0025] The external surface of the container is washed
by a separate spray head 29 which is mounted on a ro-
tatable arm 31, for example of nylon or aluminium. The
flexible hose 17 carrying water to the spray head 9 is also
secured to the rotatable arm 31 such that, as the scissor
lift is extended and the flexible hose is correspondingly
extended, upward movement of the spray head 9 results
in downward movement of the spray head 29. A return
mechanism 33, such as a length or elastomeric material,
causes the spray head 29 to be raised as the scissor lift
7 is retracted.
[0026] Other arrangements may be provided for the
spray head 29. For example the spray head 29 may be
mounted on an upright arm so as to be movable upwardly
and downwardly. Alternatively, a plurality of stationary
spray heads 29 may be mounted so as to be adjacent to
the container and may be angled such that the momen-
tum of the spray causes the container to rotate with the
turntable 1, thereby eliminating the need for the motor 4.
[0027] In order to accommodate containers of differing
heights, a sensor may be provided to determine the
height of the container and may control the extension of
the scissor lift 7 and the rotation of the spray head 9
accordingly.
[0028] Moreover, although not shown a flexible hose
may be provided externally of the container for conduct-
ing air or the like to the region of the spray head 29, the
flexible hose having an outlet nozzle which is directed
generally horizontally so as to direct air towards the ex-
ternal sides of the container. Alternatively, air may be
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directed at the external surface of the container by way
of an upright elongate slot.
[0029] If desired a further spray mechanism may be
provided internally of the container so as to direct a spray
of a disinfectant or like fluid at the internal surface of the
container after it has been cleaned.
[0030] Water and air are provided by means of an in-
ternal combustion engine 35, although other means for
providing water and air will readily be apparent. The en-
gine 35 is coupled to a water pump 37 for providing pres-
surised water to the spray heads 9 and 29. A further pump
(not shown) may be provided, if desired, to convey soiled
water to a waste tank (not shown). Alternatively, the
waste water may be recycled for re-use.
[0031] All or part of the exhaust gas from the engine
35 is conveyed to a turbofan 39 and is employed to pro-
duce a stream of hot air which is conveyed to the outlet
nozzle 25. A gate valve 41 may be provided in the outlet
of the turbofan 39 in order to control the flow of air to the
nozzle 25. The turbofan 39 is connected to the engine
35 by way of a sprag clutch 43 in order to prevent the fan
turning the engine when the engine is switched off. It
should be noted, however that the turbofan 39 may be
connected to the engine 35 by way of a belt and pulley
arrangement. Also connected to the engine 35 is an al-
ternator 45 which generates electricity in order to power
the motors 4, 14, a programmable logic controller 47 for
controlling operation of the apparatus and valves for con-
trolling the supply of water to the spray heads 9, 29.
[0032] The washing apparatus according to the
present invention is readily portable and may, for exam-
ple, be mounted in a van or other suitable vehicle, with
the spray heads being provided in a spray booth or cu-
bicle which is separated from the engine and the electrical
controls.
[0033] In use of the washing apparatus, a container to
be washed is inverted, placed on the turntable 1 and se-
cured in position. The washing apparatus can then be
actuated and can follow a selected washing cycle. The
cycle essentially includes energising the motor 4 to cause
the container to rotate and energising the motor 14 to
elevate the scissor lift 7. At the same time, water is sup-
plied to the spray heads 9, 29, with spray head 9 rising
with the scissor lift and the spray head 29 descending.
Consequently, the spray head 9 washes the internal sur-
face of the container as the container rotates and the
spray head 29 washes the external surface of the con-
tainer as the container rotates. As the spray head 9 reach-
es the inverted base of the container, the spray head
rotates upwardly so as to wash the base of the container.
[0034] Once the container has been washed, the sup-
ply of water to the spray heads 9, 29 is terminated and
gate valve 41 is opened so as to allow the passage of
heated air to the outlet nozzle 25 of the flexible air hose
23. Heated air is directed initially towards the inverted
base of the container and thereafter towards the sides
of the container as the scissor lift 7 is lowered and the
container rotates.

[0035] In practice, the heated air causes little evapo-
ration of the water remaining on the internal surface of
the container, but generally tends to blow water off the
surface of the container. As the nozzle 25 descends, the
spray head 9 also descends, while the spray head 29
ascends, returning the spray heads to their starting po-
sitions.
[0036] The apparatus shown in Figure 3 differs from
that shown in Figures 1 and 2 in that the turntable 49 is
not powered, but is freely rotatable. Consequently, when
the turntable 49 rotates, the container 51 which is mount-
ed on the turntable in an inverted configuration rotates
with the turntable. A hose 53 extends upwardly within the
container 51 and is provided with two nozzles 55, 57.
The nozzles are inclined to the side wall of the container
in such a manner that water or the like exiting the nozzles
impinges upon the container in such a manner as to
cause the container to rotate. One nozzle 55 extends
generally horizontally so as to wash the internal side wall
of the container, while the other nozzle 57 is inclined up-
wardly such that the spray therefrom impinges upon the
base of the container to wash the base region.
[0037] A further possibility is to provide a hose 59 which
extends in an upright manner externally of the container
and is provided with one or more nozzles 61 which are
directed onto the external surface of the container 51 so
as to wash the external surface. The nozzle or nozzles
61 are also inclined relative to the external surface of the
container such that the spray therefrom impinges against
the external surface in a manner which contributes to the
rotation of the container.

Claims

1. A washing apparatus characterised by a turntable
(1, 49) adapted to receive a container (51) to be
washed in an inverted orientation and to rotate the
same, and a spray head (9, 55, 57) adapted to be
positioned within the container on the turntable so
as to direct a spray of cleaning fluid against an inter-
nal surface of the container.

2. An apparatus as claimed in claim 1, characterised
in that the turntable (1, 49) is annular.

3. An apparatus as claimed in claim 1 or 2, character-
ised in that the spray head (9) is movable upwardly
and downwardly, for example on an elevating mech-
anism (7), within the container.

4. An apparatus as claimed in claim 3, characterised
in that the spray head (9) is mounted in a pivotable
manner whereby the spray head rotates towards the
upper end of its upward movement so as to spray
the base of the inverted container.

5. An apparatus as claimed in claim 3 or 4, character-
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ised in that the spray head (9) is movable upwardly
and downwardly by means of a scissor lift (7) which
optionally has one free lower end (11) mounted in a
pivotable manner and another free lower end (13)
mounted to be movable towards and away from the
one free end (11).

6. An apparatus as claimed in any preceding claim and
including means (23) for directing a flow of air against
an internal surface of the container.

7. An apparatus as claimed in claim 6, characterised
in that the means (23) for directing a flow of air is
provided on an elevating mechanism (7).

8. An apparatus as claimed in claim 6 or 7, character-
ised in that the means (23) for directing a flow of air
is mounted in a pivotable manner whereby the air
flow directing means rotates towards the upper end
of its upward movement so as to direct air towards
the base of the inverted container.

9. An apparatus as claimed in claim 6, 7 or 8, charac-
terised in that the air flow directing means (23) is
actuated substantially only when the air flow direct-
ing means is moving downwardly within the contain-
er.

10. Apparatus as claimed in any preceding claim, char-
acterised in that a further spray head (29) is pro-
vided adapted to be positioned externally of the con-
tainer so as to direct a spray of cleaning fluid against
an external surface of the container.

11. Apparatus as claimed in claim 10, characterised in
that the external spray head (29) is movable upward-
ly and downwardly and optionally moves in an op-
posite direction to the internal spray head (9).

12. An apparatus as claimed in any preceding claim,
characterised in that the or each spray head (9,
29) is actuated substantially only when the internal
spray head (9) is moving upwardly within the con-
tainer.

13. Apparatus as claimed in any preceding claim, char-
acterised in that the turntable (49) is freely rotatable
and the spray head (55, 57) is inclined relative to the
internal surface of the container (51) such that the
cleaning fluid impinges on the internal surface of the
container in a manner which causes the container
to rotate with the turntable.

14. Apparatus as claimed in claim 13, characterised in
that a plurality of spray heads (55, 57) are provided
within the container (51), at least one spray head
(55) directed primarily towards an internal side wall
of the container and at least another spray head (57)

directed primarily towards a base of the container.

15. Apparatus as claimed in claim 13 or 14, character-
ised in that one or more further spray heads (61)
are provided externally of the container (51).

16. Apparatus as claimed in claim 15, characterised in
that at least one external spray head (61) is directed
towards an external side wall of the container (51)
such that the cleaning fluid impinges on the external
side wall in a manner which causes the container to
rotate with the turntable (49).
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