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(54) Cleaning assembly for cleaning the inner walls of a container and combination of a cleaning 
assembly and a container to be cleaned

(57) The invention relates to a cleaning assembly (1)
for cleaning the inner walls of a container, comprising:
- a guiding frame (4), with a first end, which guiding frame
is moveable in a direction of transport;
- a cleaning frame (14), moveable in the direction of trans-
port along the guiding frame; and

- at least one cleaning head (16), attached to the cleaning
frame and hingeable along an axis parallel to the direction
of travel, the cleaning head comprising at least one clean-
ing nozzle, connected to cleaning means.

The invention further relates to a combination of a
cleaning assembly and a container to be cleaned.
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Description

[0001] The invention relates to a cleaning assembly
for cleaning the inner walls of a container and a combi-
nation of a cleaning assembly and a container to be
cleaned.
[0002] In transport, a wide variety of loads are shipped
in shipping containers, which containers may shaped as
a rectangular box. The containers are then moved by a
vehicle to which the container is connected. The same
containers are often used for multiple types of loads.
While some containers may be loaded regardless of the
type of load previously loaded in the container, certain
types of load, such as for instance refuse, most often
require cleaning of the inner walls of the container before
reuse. Cleaning of the inner walls of a container may also
be useful at other occasions.
[0003] In order to clean the inner walls of a container,
cleaning assemblies are known.
[0004] One such a cleaning assembly is described in
GB 2299770A. This document describes a rectangular
frame, mounted on a telescopic boom, that may be
moved by the boom along the walls of a container. The
cleaning assembly is provided with nozzles, which noz-
zles are directed towards the walls of the container, for
distributing a cleaning solution.
[0005] Since the nozzles are arranged outwardly di-
rected from on the frame, their number is necessarily
large to obtain adequate cleaning characteristics. In ad-
dition, due to the predetermined positions of the nozzles,
there is no possibility to adapt the cleaning without mod-
ifying the frame, for instance when one of the walls of the
container requires more thorough cleaning than other
walls. This cleaning assembly further requires movement
of the complete frame with the boom to adjust its position.
Because the boom is because of its length often required
to travel along a relatively long the container, the boom
is generally heavy and therefore relatively slow. For these
reasons, the cleaning assembly from GB 2299770A is
not efficient.
[0006] Another cleaning assembly is known from PCT
Application WO 2012/022881. This document describes
a moveable base and a carriage moveable with respect
to the base. The carriage is provided with two rectangular
frames, each provided with outwardly directed nozzles,
of which the first frame is used for distributing a cleaning
solution, and of which the second frame is used for dis-
tributing compressed air for drying the walls of the con-
tainer.
[0007] The rectangular frame for distributing the clean-
ing solution is similar to the frame of GB 2299770A and
thus suffers from similar disadvantages. In addition, be-
cause of the relatively large freedom of movement of the
carriage in the container, the carriage may misalign in
the container relatively easily, for instance because of
blockages and dirt inside the container or irregularities
in the surface of the container.
[0008] It is an object of the invention to reduce of even

obviate the above mentioned disadvantages.
[0009] This object is achieved with a cleaning assem-
bly for cleaning the inner walls of a container, comprising:

- a guiding frame, with a first end, which guiding frame
is moveable in a direction of transport;

- a cleaning frame, moveable in the direction of trans-
port along the guiding frame; and

- at least one cleaning head, attached to the cleaning
frame and hingeable along an axis parallel to the
direction of travel, the cleaning head comprising at
least one cleaning nozzle, connected to cleaning
means.

[0010] The cleaning assembly according to the inven-
tion is provided with a guiding frame moveable in a di-
rection of transport, for instance into a container from the
open end of the container toward its end wall. A cleaning
frame is moveable back and forth along the guiding
frame, for instance using wheels adapted to a profiling
in the guiding frame, in the same direction of transport
and as such, the cleaning frame provides a guide for the
movement of the cleaning assembly, reducing the
chance of misalignments due to irregularities and in-
creasing the speed of movement of the cleaning assem-
bly since it does not require movement of the complete
guiding assembly.
[0011] At least one cleaning head is hingeably at-
tached to the cleaning frame. Hinging the cleaning head
allows it to be directed from a first surface of the container
towards a second surface more easily. The cleaning
head may for instance be moved hydraulically. At least
one cleaning nozzle is attached to the cleaning head for
distributing a cleaning means such as a cleaning solution,
e.g. water, soap or a mixture thereof, preferably pressu-
rized. The cleaning nozzle may be moveable with respect
to the cleaning head, for instance by the use of a water
motor. The cleaning assembly may also be provided with
means for assisting the cleaning process, e.g. brushes
contacting the walls of the container to be cleaned. Es-
pecially when the cleaning means is a liquid, it is preferred
to slope the container, preferably towards the open end
of the container in order to have the liquid drain from the
container more easily.
[0012] The cleaning assembly may be provided with
one or more further cleaning heads, with may be move-
able or fixed. These further cleaning heads may for in-
stance comprise two cleaning heads, arranged at a po-
sition near the lower half with respect to the side walls of
a container to be cleaned, each of the cleaning heads
directed towards an opposing side wall.
[0013] The cleaning assembly may be provided with a
controller, such as a PLC controller, for controlling the
movement of the guiding frame, the cleaning frame, the
at least one cleaning head, e.g. its hinging movement,
the cleaning nozzle disposed thereon, e.g. the movement
thereof with respect to the cleaning head, or its on-off
switch. The controller may be provided with one or more
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preprogrammed programs. Each of the programs may
be adapted to the dimensions of individual containers.
The controller may be connected to a security sensor,
for instance connected to a door, for aborting the program
when the security sensor is triggered.
[0014] In a preferred embodiment of the cleaning as-
sembly according to the invention, the cleaning assembly
further comprises a drying frame, fixed at the first end of
the guiding frame, comprising at least one outwardly di-
rected drying nozzle, connected to drying means.
[0015] After cleaning the container, the cleaning
means may, especially when liquid, remain attached to
the walls of the container. While the container may be
sloped to minimize the contents of liquid cleaning means
remaining, it will take a relatively long period for a con-
tainer to dry completely through such a procedure. Liq-
uids remaining may cause smells and even fungal growth
in the container when not adequately removed by drying
after cleaning.
[0016] It is therefore preferred to use adequate drying
nozzles, provided on a drying frame. These nozzles may
for instance be provided with compressed gaseous
stream, such as with air or nitrogen, to create a forced
stream towards to walls to remove liquids from the wall.
To assist this process, the stream may be heated. The
nozzles may be arranged rotatably with respect to the
drying frame to allow the nozzles to be directed to the
walls of a container to be cleaned.
[0017] By positioning the drying frame at the first end
of the guiding frame, the drying frame will be placed at
the ultimate position with respect to the open end of the
container at which cleaning is required, since the guiding
frame limits the range of motion of the cleaning frame in
this direction. After the cleaning frame has finished clean-
ing in a certain area, the drying frame may be pulled to
dry that area.
[0018] The drying frame, e.g. its movement and the
nozzles mounted thereon, may be controlled by a con-
troller.
[0019] In another preferred embodiment of the clean-
ing assembly according to the invention, the cleaning as-
sembly comprises a supply tube extending through the
guiding frame, connected to at least one drying nozzle.
[0020] Because of the fixed position of the drying frame
on the guiding frame, it is efficient to use the guiding
frame, which already extends over a relatively large span
in the direction of travel to allow for movement of the
cleaning frame along it, for supplying the drying frame
with its means for executing its drying action. The guiding
frame may thus be provided with the supply tube extend-
ing through the guiding frame, preferably from the second
end, opposing the first end to which the drying frame is
fixed, to the drying frame. The tube may be a hose but
preferably is integrated into the shape of the guiding
frame, for instance by an aperture surrounded by the
walls of the guiding frame along the length of the guiding
frame, which also reduces the chance of damage or mal-
functioning of the supply.

[0021] In yet another preferred embodiment of the
cleaning assembly according to the invention, the clean-
ing assembly further comprises a base frame, arranged
around the guiding frame such that the cleaning frame
is arranged between the base frame and the first end of
the guiding frame.
[0022] The base frame thereby determines the range
of motion of the cleaning frame between the first end of
the guiding frame and the base frame and prevents the
cleaning assembly from accidentally running of the guid-
ing frame.
[0023] The base frame may be provided with one or
more spools connected to the at least one cleaning noz-
zle of the at least one cleaning head of the cleaning as-
sembly for supplying the cleaning means to the cleaning
nozzle, allowing adequate supply. The spools may be
provided with a motor to wind the spools depending on
the position of the cleaning frame with respect to the base
frame, which may be controlled by a controller.
[0024] Preferably, the base frame is at a fixed position,
in which it is adjacent to a basic position of the cleaning
frame. The base frame may be provided with means for
supporting the cleaning frame in such basic position.
[0025] In even another preferred embodiment of the
cleaning assembly according to the invention, at least
one of the guiding frame and cleaning frame comprises
at least one outwardly directed guiding wheel for guiding
the movement along the walls, the roof or the floor of a
container to be cleaned.
[0026] The movement of at least one of the guiding
frame, including an eventual drying frame fixed thereto,
and the cleaning frame is preferably guided by providing
at least one rotatable wheel, supported on at least one
of the mentioned surfaces. Preferably, the cleaning as-
sembly is supported in at least two directions perpendic-
ular to each other and perpendicular to the direction of
transport for increased stability.
[0027] One or more rails may be provided to support
the movement of the wheel.
[0028] In again another preferred embodiment of the
cleaning assembly according to the invention, at least
one of the cleaning nozzles is rotatable with respect to
the cleaning head along an axis, and preferably along at
least two axes, which axes are preferably perpendicular
to each other.
[0029] By providing the cleaning heads with rotatable
cleaning nozzles, a greater flexibility is achieved in the
possibilities of directing the cleaning nozzles in an ade-
quate position. The movement along one or both axes is
preferably determined by a controller.
[0030] In yet another preferred embodiment of the
cleaning assembly according to the invention, the clean-
ing assembly further comprises a housing, comprising a
cleaning assembly room, enclosing the cleaning frame
and the guiding frame in a basic position of the cleaning
assembly.
[0031] By providing the cleaning assembly with a hous-
ing, enclosing the cleaning frame and the guiding frame,
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and preferably an eventual drying frame fixed thereto,
the cleaning assembly may be moved more easily be-
tween different locations. Preferably, the housing also
comprises doors to be able to fully cover the cleaning
assembly in a basic position.
[0032] The housing also allows sheltered movement
of the cleaning assembly in operation. When the cleaning
assembly is provided with a security sensor, the security
sensor may be provided at one of the walls of the housing
for triggering the sensor when the housing is entered by
a person to increase security.
[0033] A base frame which may be part of the cleaning
assembly may be fixed on the floor of the housing in the
cleaning assembly room. An eventual rail for supporting
a wheel may be fixed to any of the sides of the container.
[0034] In a further preferred embodiment of the clean-
ing assembly according to the invention, the housing has
a first side, to which the first end of the guiding frame is
directed, and a second side opposite the first side, and
wherein the housing further comprises a supply room,
accessible through the second side, securely separated
from the cleaning assembly room, provided with a room
supply, connected to at least one nozzle.
[0035] A supply room is preferably supplied in the
housing behind the range of movement of the guiding
frame in the direction of transport. The supply room is
preferably provided with one or more room supplies,
which supplies may be connected to the nozzles, such
as a cleaning nozzle or a drying nozzle. The placement
of the supply room separated from the cleaning assembly
room allows for secure access to the room supply.
[0036] The separation of the cleaning assembly room
and the supply room may comprise a separation wall
provided with a door, e.g. for maintenance to the parts
of the cleaning assembly inside the cleaning assembly
room, in which case the door is preferably provided with
a security sensor such as described above.
[0037] In another preferred embodiment of the clean-
ing assembly according to the invention, the cleaning as-
sembly further comprises a collection reservoir, arranged
adjacent to the first end of the guiding frame in a basic
position of the guiding frame for collecting residues from
an open end of a container to be cleaned.
[0038] When cleaning a container with the cleaning as-
sembly, residues and a cleaning solution may be re-
leased through the open end of the container. It is pre-
ferred to provide the cleaning assembly with a collection
reservoir to collect residues and any eventual cleaning
solution. The contents received by the collection reser-
voir may be disposed but may also be partially or com-
pletely recycled to the supply of the cleaning heads, pref-
erably after passing a filter.
[0039] When the guiding assembly or the cleaning as-
sembly is provided with wheels in contact with the bottom
of a container to be cleaned, the cleaning assembly is
preferably provided with a rail for at least one of the
wheels to bridge its travel over the collection reservoir
into the container.

[0040] In again another preferred embodiment of the
cleaning assembly according to the invention, the clean-
ing assembly further comprises a leveling table disposed
under at least one of the guiding frame and the cleaning
frame in at least one position for leveling the frame with
an open end of a container to be cleaned.
[0041] Containers to be cleaned may be disposed on
a chassis with a different height. For proper vertical align-
ment of the cleaning assembly, especially the guiding
frame and the cleaning frame with respect to the contain-
er, it is preferred to provide a leveling table disposed un-
der at least one of these to shift this frame.
[0042] The object of the invention is further achieved
with a combination of a cleaning assembly according to
any of the preceding claims and a container to be
cleaned, the container comprising an open end and an
end wall, opposite the open end, wherein the first end of
the guiding frame is directed towards the end wall of the
container.
[0043] By having the first end of the guiding frame di-
rected towards the end wall of the container, the part of
the guiding frame along which the cleaning frame will
travel is substantially parallel to the direction of the side
walls of the container, increasing the ease of homoge-
neous cleaning of the total container using the cleaning
assembly.
[0044] In a preferred embodiment of the combination
according to the invention, the cleaning assembly further
comprises an aligning frame, provided with a cavity in
which the cleaning frame is preferably arranged, and two
arms on both sides of the cavity, surrounding the con-
tainer at opposite sides.
[0045] In order to correctly align a container, possibly
arranged on a chassis of a vehicle, efficiently with the
cleaning assembly, the cleaning assembly may be pro-
vided with a cavity, and two arms extending on both sides.
Such two arms, which are visible from the side mirrors
of the vehicle to which the container is attached assist
the driver in proper alignment of the container to the
cleaning assembly.
[0046] These and other features of the invention will
be elucidated in conjunction with the accompanying
drawings.

Figure 1 shows a side view of a cleaning assembly
according to the invention in a basic position with the
side wall removed from the housing.
Figure 2 shows a side view of the cleaning assembly
according to figure 1 in combination with a container,
in which both the side wall from the container and
from the housing are removed.
Figure 3 shows a front view of a cleaning frame of
the cleaning assembly according to the invention.
Figure 4 shows a front view of a drying frame of the
cleaning assembly according to the invention.
Figure 5 shows a detail of a cleaning head according
to the invention.
Figure 6 shows a top view of a detail of a cleaning
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assembly according to the invention.
Figure 7 shows a top view of a cleaning assembly
according to the invention.

[0047] Figure 1 shows a cleaning assembly 1 compris-
ing a housing 2 arranged on a base 3. In the housing 2,
a guiding frame 4 is moveably arranged on the floor 5
through wheels 6, 7. The guiding frame 4 is provided with
a drying frame 8 at its first end 9. A number of drying
nozzles 10 are distributed outwardly arranged on the dry-
ing frame 8.
[0048] A tube 11 is arranged throughout the guiding
frame 4 to supply the drying frame 8 with compressed
air from a compressed air source 12. Compressed air
source 12 comprises a spool 13 to allow for adjustment
of the distance between the guiding frame 4 and the com-
pressed air source 12.
[0049] A cleaning frame 14 is moveably arranged
along the guiding frame 4. The cleaning frame 14 is pro-
vided with wheels 15 for movement over floor 5. Cleaning
frame 14 is further provided with a cleaning head 16
hingeable via an arm 17 with which it is attached to the
body 18 of cleaning frame 14. Also attached to the clean-
ing frame 14 is one of two lower cleaning arms 19 with
a cleaning head 20.
[0050] The cleaning heads 16, 20 are provided with a
cleaning nozzle (see for an example figure 5) for distrib-
uting a cleaning solution received from a spool 21 ar-
ranged on a base frame 22, connected to the cleaning
frame through a hose 23. The spool 21 thereby allows
adjustment of the distance between the base frame 22
and the cleaning frame 14.
[0051] A collection reservoir 24 is arranged at the end
of the housing 2 to which the first end 9 of the guiding
frame 4 is directed. The collection reservoir 24 serves to
collect residues from a container to be cleaned, as can
be seen from figure 2. Above the collection reservoir 24,
a platform 25 is disposed adjacent to the housing 2 al-
lowing the guiding frame 4, drying frame 8 and cleaning
frame 14 to safely enter a container 26.
[0052] Figure 2 shows the cleaning assembly 1 in com-
bination with a container 26. Coming from the basic po-
sition as shown in figure 1, the leveling table 27 is leveled
to allow the cleaning assembly to enter the container 26.
First, guiding frame 4 with drying frame 8 and cleaning
frame 14 located at any position thereon is placed with
its first end 9 adjacent to the end wall 28 of container 26.
Cleaning frame 14 is moved according to a predefined
program over the guiding frame 4 and cleaning heads
16, 20 and the cleaning nozzles disposed thereon are
moved along the walls of the container 26 according to
the program. After completing a certain part of the con-
tainer when viewed from the end wall 28, the drying frame
8 may be pulled by pulling the guiding frame 4 to which
it is attached backwardly and the drying nozzles 10 dis-
posed on the drying frame 8 may be used to direct a
compressed air stream towards the walls of the container
26, including the floor.

[0053] The container 26 is placed under an angle with
respect to the housing 2, in order to allow residues to
flow under the force of gravity towards the open end 29
of the container 26.
[0054] Figure 3 shows a cleaning frame 14 according
to the invention disposed around a guiding frame 4. The
cleaning frame 14 is provided with wheels 30 guided in
a profiling of guiding frame 4. Mounted on the guiding
frame 4 is a cleaning head 16, hingeable along an axis
parallel to the length direction of the guiding frame 4. Two
further cleaning heads 20, 31 are also provided. The
cleaning frame 14 is further provided with wheels 32, 33
for guiding the cleaning frame 14 over a floor. Cleaning
frame heads 16, 20, 31 are each provided with a cleaning
nozzle 34, 35, 36, rotatable along two axes perpendicular
to each other.
[0055] Figure 4 shows a drying frame 8, comprising a
frame 37 with drying nozzles 10 disposed thereon facing
outwardly. The drying nozzles 10 are supplied through a
supply tube 38, connected through the tube 11 through
the guiding frame 4. The drying frame 8 is also provided
with wheels 39, 40 for guiding the drying frame 8 over a
floor.
[0056] Figure 5 shows a cleaning head 16, 20, 31 in
greater detail. The cleaning head 16, 20, 31 comprises
a first housing 41, through which a first axis 42 is directed,
and around which second housing 43 may rotate. A
cleaning nozzle 34, 35, 36 are rotatable with respect to
second housing 43 around an axis 44.
[0057] Figure 6 shows a housing 2 of the cleaning as-
sembly 1 and a container 26 arranged next to the housing
2. To assist in proper aligning of the length axis 45 of the
container 26 with the direction of transport of the cleaning
assembly 1, the cleaning assembly 1 is provided with two
alignment arms 46, 47, disposed on opposite sides of
the container 26.
[0058] Figure 7 shows a cleaning assembly 1 in a hous-
ing 2 with a cleaning assembly room 48 and a supply
room 49 and a wall 50 separating these rooms 48, 49.
supply lines 51, 52 are provided, opening up into supply
room 49 allowing for safe access to these supplies with-
out entering the cleaning assembly room 48.

Claims

1. Cleaning assembly for cleaning the inner walls of a
container, comprising:

- a guiding frame, with a first end, which guiding
frame is moveable in a direction of transport;
- a cleaning frame, moveable in the direction of
transport along the guiding frame; and
- at least one cleaning head, attached to the
cleaning frame and hingeable along an axis par-
allel to the direction of travel, the cleaning head
comprising at least one cleaning nozzle, con-
nected to cleaning means.
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2. Cleaning assembly according to claim 1, further
comprising a drying frame, fixed at the first end of
the guiding frame, comprising at least one outwardly
directed drying nozzle, connected to drying means.

3. Cleaning assembly according to claim 2, comprising
a supply tube extending through the guiding frame,
connected to at least one drying nozzle.

4. Cleaning assembly according to any of the preceding
claims, further comprising a base frame, arranged
around the guiding frame such that the cleaning
frame is arranged between the base frame and the
first end of the guiding frame.

5. Cleaning assembly according to any of the preceding
claims, wherein at least one of the guiding frame and
cleaning frame comprises at least one outwardly di-
rected guiding wheel for guiding the movement along
the walls, the roof or the floor of a container to be
cleaned.

6. Cleaning assembly according to any of the preceding
claims, wherein at least one of the cleaning nozzles
is rotatable with respect to the cleaning head along
an axis, and preferably along at least two axes, which
axes are preferably perpendicular to each other.

7. Cleaning assembly according to any of the preceding
claims, further comprising a housing, comprising a
cleaning assembly room, enclosing the cleaning
frame and the guiding frame in a basic position of
the cleaning assembly.

8. Cleaning assembly according to claim 7, wherein the
housing has a first side, to which the first end of the
guiding frame is directed, and a second side opposite
the first side, and wherein the housing further com-
prises a supply room, accessible through the second
side, securely separated from the cleaning assembly
room, provided with a room supply, connected to at
least one nozzle.

9. Cleaning assembly according to any of the preceding
claims, further comprising a collection reservoir, ar-
ranged adjacent to the first end of the guiding frame
in a basic position of the guiding frame for collecting
residues from an open end of a container to be
cleaned.

10. Cleaning assembly according to any of the preceding
claims, further comprising a leveling table disposed
under at least one of the guiding frame and the clean-
ing frame in at least one position for leveling the
frame with an open end of a container to be cleaned.

11. Combination of a cleaning assembly according to
any of the preceding claims and a container to be

cleaned, the container comprising an open end and
an end wall, opposite the open end, wherein the first
end of the guiding frame is directed towards the end
wall of the container.

12. Combination according to claim 11, wherein the
cleaning assembly further comprises an aligning
frame, provided with a cavity in which the cleaning
frame is preferably arranged, and two arms on both
sides of the cavity, surrounding the container at op-
posite sides.
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