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(57)  Arefuse collection system comprises a chamber
(1) permanently located below ground (2) which opens
at ground level at the top, a cover (3) for opening and
closing off the chamber (1), a container (14), open at the
top, that can be accommodated in the chamber for col-
lecting refuse via a deposit opening (5) in the cover (3),
as well as a vehicle (18) that is provided with lifting gear

Refuse collection system with coupling means

(20) for lifting said container (14) out of the chamber,
which container and lifting gear (20) are provided with
coupling means (17,23) for coupling the lifting gear to the
container when the cover is open. The coupling means
(17,23) comprise at least one bayonet coupling (17,26).
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Description

[0001] Theinvention relates to a refuse collection sys-
tem comprising a chamber permanently located below
ground which opens at ground level at the top, a cover
for opening and closing off the chamber, a container,
open at the top, that can be accommodated in the cham-
ber for collecting refuse via a deposit opening in the cov-
er, as well as a vehicle that is provided with lifting gear
for lifting said container out of the chamber, which con-
tainer and lifting gear are provided with coupling means
for coupling the lifting gear to the container when the
cover is open, which coupling means comprise at least
a bayonet coupling provided with a rotary member that
can be rotated about an axis of rotation and has a shape
that is not revolutionally symmetrical with respect to said
axis of rotation, as well as a pick-up member in which
the rotary member can be inserted in a first rotational
position and with respect to which the rotary member is
locked in a second rotational position.

[0002] A refuse collection system of this type is dis-
closed in NL-A 1002778. With this known system the
chamber in which the container is located is formed by
a concrete bunker or tube that has been buried in the
soil, such thatonly a deposit shaft and the like with deposit
opening protrudes above ground level. Lifting gear can
be coupled to the coupling means after the cover has
been opened, after which the container can be lifted out
of the bunker and can be emptied into the load space of
the vehicle by tilting.

[0003] However, coupling of the lifting gear to the con-
tainer can give rise to problems, especially if this has to
be carried out in an automated manner. It is then ex-
tremely important that the coupling means have a self-
seeking nature to a certain extent, so that the driver of
the vehicle does not have to leave his position. Tilting
the container in a stable manner in connection with the
emptying thereof imposes particular requirements on the
coupling means.

[0004] The aim of the invention is to provide a refuse
collection system of the type described above that has
coupling means that are better equipped for these tasks.
Said aim is achieved in that the pick-up member com-
prises an undercut, curved slot. As soon as the lifting
gear has been correctly positioned with respect to the
container, turning the rotary members of the bayonet cou-
plings is sufficient to achieve coupling. In addition, posi-
tioning of the rotary members with respect to the contain-
er is relatively simple since these can be guided by the
curved insertion openings in which the rotary members
have to be introduced. By virtue of this curvature, cou-
pling can still take place even if the rotary members are
still positioned at somewhat of an angle with respect to
the slots concerned. After all, the curvature thereof pro-
vides the rotary members with initial coupling within a
broad range of play, which provides a guide for further
completion of the coupling.

[0005] As already mentioned, the bayonet couplings
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can comprise a rotary member that can be rotated about
an axis of rotation and has a shape that is not revolution-
ally symmetrical with respect to said axis of rotation, as
well as a pick-up member into which the rotary member
can be inserted in a first rotational position and with re-
spect to which the rotary member is locked in a second
rotational position. Preferably, the rotary member has two
projections protruding diametrically with respect to the
axis of rotation and the pick-up member comprises an
undercut slot (twistlock). As already mentioned, these
slots are curved somewhat in the plane of the top of the
container, in order to promote guiding of the rotary mem-
bers into the correct position thereof with respect to said
slots.

[0006] The container can have at least two flanged
edges at the top, each of which is provided with a pick-
up member. In this case the lifting means have two cor-
respondingly positioned rotary members. Furthermore,
the lifting means can have a head with respect to which
the rotary members protrude. Stable coupling between
the lifting gear and the container can be achieved with
the aid of this head. This can be achieved in particular if
the head has at least one stop surface with respect to
which the rotary members protrude, which stop surface
(s) can be brought into contact with the flanged edges.
In the coupled position the flanges bear on the stop sur-
face of the head in a stable manner, such that the con-
tainer and the lifting gear form a rigid whole that can be
controlled well when lifting and tilting the container.
[0007] In this connection, the lifting gear can, in a
known manner, comprise an articulated arm as well as
control means for manipulating the arm such that the
container can be moved along an essentially straight,
vertical path with respect to the chamber.

[0008] The vehicle can also have safety barriers that
can be moved between a rest position on the vehicle and
a safety position in which they extend with respect to the
vehicle in order to screen off the chamber when the cover
is open.

[0009] Finally, the invention relates to a container for
a system as described above, which container is provid-
ed at the top with at least two flanged edges in each of
which there is a curved slot for twistlock couplings of a
liting gear.

[0010] The invention will be explained in more detail
below with reference to anillustrative embodiment shown
in the figures.

Figure 1 shows a perspective view of the top of the
refuse collection installation according to the inven-
tion.

Figure 2 shows the refuse collection installation in
the open position, without container.

Figure 3 shows the refuse collection installation with
partially lifted container.

Figure 4 shows a perspective view of the refuse col-
lection system where the container has been lifted
out of the chamber by a vehicle.
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Figure 5 shows a bottom view of the heads of the
lifting gear of the vehicle.
Figure 6 shows a side view of a head.

[0011] The refuse collection installation shown in Fig-
ures 1 - 3 comprises a bunker 1 permanently installed
below ground 2, which opens at the top at ground level.
The cover 3 is mounted on the bunker 1 such that it can
hinge. Said cover has a deposit shaft 4 with a deposit
opening 5 that is closed off by a spring-loaded lid 6. In
the illustrative embodiment in Figure 1 three such deposit
shafts 4 are shown for different types of refuse.

[0012] At the top of the bunker 1 there is a frame 6
consisting of four frame sections 8, 9, 10 and 11. These
frame sections each have a flange 12 at the top, against
which the cover 3 can close. Below the flanges 12 there
is, inter alia, the spring pretensioning device that is used
when opening the cover. It is also possible to use an
electromechanical actuator, for example a screw spindle
driven by an electric motor. Power can be supplied to this
by a rechargeable battery, connected to solar cells that
are mounted on the filler lid. It is also possible to supply
the actuator with power from the refuse lorry.

[0013] As shown in Figure 3, the container indicated
in its entirety by 14 can be placed in the bunker 1. This
container 14 has a container body 15 that is delimited at
the top by a collar 16. This collar 16, which points out-
wards, is provided in a known manner with openings 17
in which the lifting gear of a refuse lorry 18 can engage.
[0014] This refuse lorry 18 is shown in Figure 4. It has
a refuse collection chamber 19 as well as lifting means
20 by means of which the container 14 can be lifted out
of the bunker 1 as shown in Figure 4. In addition, the
container 14 can be tilted in a known manner by means
of the lifting means 20 until it is above the load space 19,
such that the container 14 can be emptied.

[0015] The lifting means 20 have a set of arms 21 that
can be controlled by means of hydraulic piston/cylinder
assembly 22 in such a way that the container 14 can
initially be lifted essentially vertically upwards out of the
bunker 1. Furthermore, the set of arms 21 is suitable for
the tilting and emptying of the container mentioned
above. At the end, the set of arms 21 bears, by means
of joints 29, the heads indicated in their entirety by 23,
the bottom of which is shown in Figure 5 and the side
view of which is shown in Figure 6. This bottom has two
hydraulic rams 24, 25. The rotary members 26 protrude
with respect to these rams 24, 25. These rotary members
26 are constructed as so-called "twistlocks" and com-
prise a rotary pin 27 at the end of which an elongated
locking piece 28 is fitted.

[0016] During coupling the elongated locking pieces
28 are introduced into the openings 17 in the collar 16 of
the container 14. The locking pieces 28 are then turned
through approximately 90°, such that they hook under-
neath the collar 16.

[0017] In this position the rams 24, 25 are actuated,
which as a result are each pressed into contact with the
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relevant edge of the collar 16. Rigid, stable coupling be-
tween the lifting means 20 and the container 14 is pro-
duced by this means.

[0018] The rotary members 16 can each be driven by
means of their own hydraulic motor. Although a sunken
bunker is shown in the figures, the invention can also be
used with a bunker installed above ground.

[0019] As a safety feature for the open bunker 1, arms
32 are fitted on the refuse lorry 18 which can be folded
out on either side of the bunker. These arms 32 are pro-
vided with acoustic and/or visual warning elements 31.

Claims

1. Refuse collection system comprising a chamber (1)
permanently located below ground (2) which opens
at ground level at the top, a cover (3) for opening
and closing off the chamber (1), a container (14),
open at the top, that can be accommodated in the
chamber (1) for collecting refuse via a deposit open-
ing (5) in the cover (3), as well as a vehicle (18) that
is provided with lifting gear (20) for lifting said con-
tainer (14) out of the chamber (1), which container
(14) and lifting gear (20) are provided with coupling
means (17, 23) for coupling the lifting gear to the
container (14) when the cover (3) is open, which cou-
pling means (17, 23) comprise at least a bayonet
coupling (17, 26) provided with a rotary member (26)
that can be rotated about an axis of rotation and has
a shape that is not revolutionally symmetrical with
respect to said axis of rotation, as well as a pick-up
member (16, 17) in which the rotary member can be
inserted in a first rotational position and with respect
to which the rotary member is locked in a second
rotational position, characterised in that the pick-
up member comprises an undercut, curved slot (17).

2. System according to Claim 1, wherein the rotary
member (26) has two projections (28) protruding di-
ametrically with respect to the axis of rotation.

3. System according to one of Claims 1 - 2, wherein
the container (14) has at least two flanged edges
(16) at the top, each of which is provided with a pick-
up member (17) and the lifting gear (20) has two
correspondingly positioned rotary members (26).

4. System accordingto Claim 3, wherein the lifting gear
(20) has heads (23) with respect to which the rotary
members (26) protrude.

5. System according to Claim 4, wherein each head
(23) has at least one ram (24, 25) with respect to
which the rotary members (27) protrude, which rams
(24, 25) can be brought into contact with the flanged
edges (17).
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System according to one of the preceding claims,
wherein the lifting gear (20) comprises an articulated
arm (21) as well as control means for manipulating
the arm such that the container (14) can be moved
along an essentially straight, vertical path with re-
spect to the chamber (1).

System according to one of the preceding claims,
wherein the chamber comprises a concrete bunker

(1.

System according to Claim 7, wherein the bunker (1)
has a supporting rim (8 - 11) all round the top on
which the container can be supported.

System according to Claim 7 or 8, wherein the top
of the bunker (1) is defined by a frame (7) with four
frame sections (8 - 11), on the top of two (9, 11) of
which frame sections the container can be support-
ed.

System according to Claim 9, wherein the cover (3)
is mounted on one (11) of the frame sections in a
hinged manner.

System according to one of the preceding claims,
wherein the vehicle (18) can also have safety barri-
ers (33) that can be moved between a rest position
on the vehicle (18) and a safety position in which
they extend with respect to the vehicle (18) in order
to screen off the chamber (1) when the cover (3) is
open.

Container for a system according to one of the pre-
ceding claims, provided at the top with at least two
flanged edges (16) in each of which there is a curved
slot (17) for twistlock couplings (26) of a lifting gear.
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