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(54) Lifting mechanism for a loading system for emptying containers

(57) The invention relates to a lifting mechanism and
a loading system (4) for a refuse truck (2). The invention
also relates to a refuse truck (2) which is provided here-
with and a method herefor. The lifting mechanism com-
prises:
- two lifting arms (14) mountable on uprights (12) of the
loading system;
- a lifting shaft (18) which is placed between the lifting
arms (14) and which extends over substantially the whole
width of the loading system (4);
- an engaging mechanism (16) attached to the lifting shaft
(18) for picking up a container (6); and
- at least two cylinders (46,52) placed on or close to the
uprights (12) of the loading system (4) for the purpose of
moving the lifting arms (14) mountable on the uprights
(12).
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Description

[0001] The present invention relates to a lifting mech-
anism for a loading system for the purpose of emptying
containers. There are many types and dimensions of con-
tainer. The lifting mechanism according to the invention
is particularly suitable for containers with a volume var-
ying from 70 to about 1,700 litres.
[0002] Containers such as refuse bins are usually
emptied at the user location using a refuse truck. Such
refuse trucks are provided at the rear with a loading sys-
tem. This loading system comprises a lifting mechanism
for engaging a container and picking up and rotating this
container such that it is emptied into the refuse truck. The
engaging mechanism of such a lifting mechanism can be
provided with a comb or toothed edge which engages
under an edge of the container. This edge is clamped on
the other side by a plate. The lifting movement is realized
by making use of cylinders. These cylinders are mounted
at a first outer end on an additional lifting frame and at a
second outer end on a lifting arm. A certain overall depth
is required for the lifting mechanism with the additional
lifting frame. This depth lengthens the refuse truck or
reduces the loading capacity thereof. Since the lifting
mechanism is situated at the rear of a refuse truck, i.e.
behind the rear(most) axle thereof, the pressure on the
front axle of the refuse truck is reduced due to the lifting
mechanism. This front axle hereby tends to move upward
such that in an extreme case the wheels of a refuse truck
can leave the ground. The result hereof is that the loading
capacity of a refuse truck is limited in order to prevent
this. This therefore reduces the loading capacity of the
refuse truck.
[0003] The present invention has for its object to pro-
vide a lifting mechanism for a loading system with which
goods such as refuse can be collected in a more efficient
manner.
[0004] This object is achieved with a lifting mechanism
for a loading system for the purpose of emptying contain-
ers, comprising:

- two lifting arms mountable on uprights of the loading
system;

- a lifting shaft which is placed between the lifting arms
and which extends over substantially the whole width
of the loading system;

- an engaging mechanism attached to the lifting shaft
for picking up a container; and

- at least two cylinders placed on or close to the up-
rights of the loading system for the purpose of moving
the lifting arms mountable on the uprights.

[0005] By providing the cylinders directly on or close
to the uprights of the loading system it is possible to sub-
stantially dispense with an additional lifting frame on
which these cylinders have to be mounted. By dispensing
with this frame the mass of the overall lifting mechanism,
and thereby the whole loading system, is reduced. This

achieves that a greater loading capacity of the refuse
truck is realized. By reducing the mass behind the rear-
most axle of a refuse truck as a result of dispensing with
this frame, more load can instead be placed in the space
behind this axle without the pressure on the front axle of
the refuse truck falling below the limit value. In addition,
placing of the cylinders preferably directly on or at least
in the immediate vicinity of the uprights of the loading
system achieves that the lifting shaft extends over sub-
stantially the whole width of the loading system. This is
realized in that the uprights of the loading system are
placed substantially in the line of the sides of a refuse
truck. A loading system is hereby provided over the whole
width of the refuse truck. Through placing of the cylinders
on the uprights of the loading system, which are thus
situated substantially in line with the side of the refuse
truck, the lifting shaft can extend over substantially the
whole width of the refuse truck. This achieves that a max-
imum opening is obtained in which containers can be
emptied using the lifting mechanism according to the in-
vention. An additional advantage of the lifting mechanism
according to the present invention is that, by dispensing
with the additional lifting frame, the opening for emptying
of the containers is greater in vertical direction. One sig-
nificance hereof is that the containers have to be lifted
less high with the lifting mechanism. An additional ad-
vantage hereof is that refuse bags can also be placed
more easily in the opening since they need lifting or throw-
ing less high in order to be deposited in the refuse truck.
It is also the case that due to the lifting mechanism ac-
cording to the invention such refuse bags have to be
thrown less far owing to the smaller overall depth which
is realized by the lifting mechanism according to the in-
vention. An additional advantage of the lifting mechanism
according to the present invention is that a container for
emptying is tilted inward at a comparatively high position
relative to other known mechanisms. The enlarged load-
ing opening provided with the lifting mechanism accord-
ing to the invention is hereby utilized optimally. A refuse
slide-off plate provided in or on the lifting mechanism can
advantageously be opened, thereby realizing a low and
also wide insertion opening. This increases the user-
friendliness and efficiency of the lifting mechanism ac-
cording to invention.
[0006] In a preferred embodiment according to the
present invention the at least two cylinders are opera-
tively connected in a master-slave configuration for the
purpose of preventing torsional forces.
[0007] By providing the cylinders preferably directly on
an upright, or at least in the vicinity thereof, of the loading
system a greater moment effect will be exerted on the
lifting mechanism during lifting of a container compared
to a known loading system in which the cylinder is situ-
ated very closely to the container for lifting and is mounted
on the lifting frame. The lifting shaft in the lifting mecha-
nism according to the invention is therefore under rela-
tively great strain of torsion and of bending. Providing the
cylinders in a master-slave configuration prevents the
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lifting shaft as it were becoming asymmetrically suspend-
ed and the container for emptying not remaining suffi-
ciently horizontal. This achieves that the lifting mecha-
nism does not need to be given an unnecessarily stiff
form. One of the advantages of such a master-slave con-
figuration is that the lifting shaft can be given a relatively
light form. This reduction in weight can then be utilized
for a greater loading capacity as described above. By
connecting the hydraulic drive cylinders in series in a
master-slave configuration, and herein selecting the vol-
ume dimensions such that the desired ratio is achieved,
the cylinders move substantially synchronously. This
prevents the lifting shaft and/or the lifting mechanism
twisting and/or bending. Compared to other systems,
such as hydraulic synchronizing valves or electronic syn-
chronizing controls, the master-slave configuration has
the advantage that it can be embodied more cheaply and
is less susceptible to malfunction. It is additionally the
case that during performing of a lifting movement the
outer end of the cylinders will be fully extended, whereby
both cylinders, for instance in the case of a leakage or
fouling, can be placed in synchronized position (reset) in
the unlikely event a deviation occurs.
[0008] In a further advantageous preferred embodi-
ment according to the invention the at least two cylinders
are operatively connected to a valve with which the lifting
mechanism can be placed a greater distance from a
ground surface for the purpose of protection thereof in
the case of obstacles and/or a road surface.
[0009] Owing to the provision of additional valves the
cylinders can be moved such that a great distance can
be realized between these cylinders and the ground sur-
face. This is realized in that, in the case an obstacle exerts
a determined force, the hydraulic pressure in the cylin-
ders will rise. The additional valve is then opened so that
the lifting mechanism moves upward without damage oc-
curring to the system. It is possible here to have the
valves, which provide for a correction in the case of a
possibly occurring synchronization difference between
two cylinders, likewise perform this protective function.
This is particularly advantageous in the case obstacles
such as a kerb or speed bumps are provided on or in the
ground surface. Damage to the cylinders and the mech-
anism can hereby be prevented or reduced. In addition,
this also reduces the risk of something or someone being
caught between the lifting mechanism with the cylinders
and the ground surface. The use of the valves according
to the invention hereby increases the safety of the mech-
anism and also reduces maintenance costs resulting
from damage. This safety mechanism can otherwise be
combined in advantageous manner with a plastic part
which can be arranged on the underside of the loading
seats. This part can deform in the case it comes into
contact with an obstacle such as a speed bump. Partic-
ularly in the case of small obstacles the safety mecha-
nism with the additional valves need hereby not be acti-
vated, while damage is nevertheless prevented.
[0010] For safety purposes one or more springs are

preferably provided on or close to the lifting shaft in order
to protect the lifting mechanism. While the lifting mech-
anism tilts or rotates a container, this latter exerts a force
on, among other parts, the lifting shaft. Partly depending
on the mass in such a container, this load may be not
inconsiderable. The springs are therefore provided to
damp this peak load. Other spring members and/or
damping members can be provided instead of these
springs.
[0011] A cover or refuse slide-off plate rotatable rela-
tive to the engaging mechanism is preferably also pro-
vided for the purpose of covering the engaging mecha-
nism. This cover is rotatable and covers the comb or teeth
of the engaging mechanism. This increases the safety
of the lifting mechanism. An additional advantage hereby
is that, when refuse bags are for instance being placed
in the refuse truck, they cannot hook behind a comb. This
prevents the possibility of these bags tearing and the
content thereof ending up in the wrong place. It is also a
possibility to provide the cylinders with a length measur-
ing system for the purpose of determining the position of
the lifting mechanism. This increases the controllability
of the whole lifting mechanism, which further enhances
the safety of the system.
[0012] The invention further relates to a loading system
provided with a lifting construction as described above.
Such a loading system provides the same effects and
advantages as those stated in respect of the lifting mech-
anism.
[0013] In an advantageous preferred embodiment ac-
cording to the present invention the loading system is
provided with a weighing system for weighing a container
to be emptied.
[0014] Providing a weighing system achieves that the
content of an individual container can be measured. The
overall load on the system can for instance hereby be
monitored. It is also possible to track how much a user
discards by means of the container. Such a container
can be provided for this purpose with an identification,
for instance in the form of an RFID chip, which is read
during the operation. This weighing system can be used
manually, semi-automatically or fully automatically. This
is also the case for the loading system itself.
[0015] In a further preferred embodiment according to
the present invention the loading system comprises a
guide for opening a lid of a container.
[0016] By providing the loading system with a guide at
the correct position a lid of a container to be emptied can
be opened in automatic manner. This is important in the
case of, among others, so-called EN-840 type contain-
ers. This reduces the manual operations which have to
be performed, whereby the containers can be emptied
in more efficient manner.
[0017] In a further advantageous preferred embodi-
ment according to the present invention a loading system
comprises a stop member for stopping a container during
emptying thereof.
[0018] Placing a stop member in the form of a rod in
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width direction in the loading opening of for instance the
refuse truck prevents the container being as it were cat-
apulted into the interior of for instance the refuse truck
during the lifting movement, and particularly the rotation
of the container during this movement. This catapulting
movement of the container causes damage to the interior
of for instance the refuse truck. The stop member will in
that case stop the container for emptying and prevents
the container disappearing, with its possible content, into
for instance the refuse truck.
[0019] The invention also relates to a refuse truck pro-
vided with a loading system as described above, and to
a method for emptying a container, comprising of:

- engaging a container to be emptied using a loading
system as described above;

- emptying a container with the loading system; and
- setting down the emptied container.

[0020] The same effects and advantages are hereby
realized as stated in respect of the lifting mechanism and
the loading system.
[0021] Further advantages, features and details of the
invention are elucidated on the basis of preferred em-
bodiments thereof, wherein reference is made to the ac-
companying drawings, in which:

- Figure 1 shows a rear view of a refuse truck with
loading system according to the invention;

- Figure 2 shows a view of the loading system of figure
1;

- Figure 3 shows a detail of the outer end of the lifting
shaft;

- Figure 4 shows a view of the mounting of the clamp-
ing plate on the lifting shaft;

- Figure 5 shows a detail of figure 4 without resilient
elements;

- Figure 6 shows of view of the engaging mechanism;
- Figures 7A and B show tilting of a container in the

loading system of figure 1; and
- Figure 8 shows a schematic representation of the

coacting cylinders for the lifting arms.

[0022] A refuse collection truck 2 (figure 1) provided
with a loading system 4 is used to empty containers 6.
Containers 6 are, among others, containers of the type
EN 840-1, -2, -3 and -4 with respective volumes of 80-360
litres, 500-1200 litres, 770, 1100 and 1300 litres, and
750-1700 litres. In addition, it is also possible using load-
ing system 4 to place refuse bags in refuse truck 2.
Refuse truck 2 is provided for this purpose with a large
loading opening 8. This loading opening 8 is bounded on
the sides by side walls 10 of refuse truck 2. Loading sys-
tem 4 is provided for this purpose with the same width
as refuse truck 2, whereby uprights 12 of loading system
4 are situated substantially in line with side wall 10 of
refuse truck 2. Mounted on uprights 12 are lifting arms
14 with which engaging mechanism 16 can be moved

for the purpose of lifting a container 6. When a container
6 is emptied, engaging mechanism 16 makes a pivoting
movement with lifting shaft 18, wherein container 6 is
carried upside down into loading opening 8. Refuse truck
2 is provided with two footboards 20 on which for instance
a dustman can take up position during movement of
refuse truck 2. Refuse truck 2 is also provided with two
rubber buffers 22 on which a container 6 rests during the
pivoting movement. These cushions 22, with the plate
on which they are mounted, are also embodied such that
they can yield to some extent when they come into con-
tact with obstacles on ground surface 24. Loading system
4 is also provided with two guides 26 attached to the top
part of loading system 4. The lid of a container can be
pushed open with these guides 26 during the pivoting
movement such that the content of container 6 disap-
pears into loading opening 8. Likewise arranged on the
top part of loading system 4 is a stop member 28, sub-
stantially along the whole width of the loading opening
8. This stop member 28 prevents container 6 continuing
to rotate during the pivoting movement. In the case of
such a continued rotation container 6 would, without stop
member 28, disappear completely into loading opening
8, and thereby into the interior of refuse truck 2.
[0023] Engaging mechanism 16 (figure 2) engages us-
ing a comb 30 under the edge of container 6. During lifting
of container 6 with comb 30 the clamping plate or enclos-
ing plate 32 closes, whereby the container edge is
clamped between comb 30 and clamping plate 32. Con-
tainer 6 cannot detach from comb 32 due to clamping
plate 32. Lifting shaft 18 extends along the whole width
of loading opening 8, and therefore over the whole width
of refuse truck 2. Lifting shaft 18 is connected at an outer
end to an outer end 34 (figure 3) of lifting arm 14. Lifting
shaft 18 is provided at the outer end with an end stop 36.
Clamping plate 32 is mechanically connected close to a
first outer end with two fixing brackets 38 (figure 4) to
lifting shaft 18. Situated in this bracket 38 is a spring
element 40 so that shocks can be partially absorbed with-
out the whole lifting shaft 18 having to be unnecessarily
heavily loaded. The resilient elements 40 ensure that
container 6 and loading system 4 are not damaged if an
obstacle, such as wood, refuse etc., comes between
them. Resilient elements 40 also make it possible for
container 6 to be shaken without the container edge being
unnecessarily heavily loaded. Container 6 herein contin-
ues to rotate in the tilting movement and is braked by the
resilient action of resilient elements 40. Lifting shaft 18
is provided with a number of contact surfaces 42 (figure
5) to which resilient elements 40 are connected. Lifting
arm 14 (figure 2) is mounted at a first outer end on upright
12 via shaft 44. Lifting shaft 18 is mounted on the other
outer end of lifting arm 14. The pivoting movement of
lifting arm 14 is realized using a first cylinder 46. Cylinder
46 is mounted at one outer end for rotation around shaft
48 and connected on the other extendable part to lifting
arm 14 via shaft 50. When first cylinder 46 is extended
lifting arm 14 will make a pivoting movement, whereby it
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is possible to empty a container 6. Provided on the other
side of loading system 4 is a second cylinder 52 which
is mounted in the same manner on lifting arm 14 on this
side of loading system 4.
[0024] Engaging mechanism 16 (figure 6) has a cover
or refuse slide-off plate 54 which in a rest position lies
over clamping plate 32 and comb 30 such that these are
covered. This increases safety. It is likewise possible to
place refuse bags in loading opening 8 of refuse truck 2
when cover 54 is closed. Mechanism 56 controls the rel-
ative movements of comb 30 and clamping plate 32 in a
per se known manner. This relative movement between
comb 30 and clamping plate 32 (figures 7A and 7B) takes
place during the pivoting movement of container 6.
[0025] The configuration of first cylinder 46 and second
cylinder 52 (figure 8) is shown schematically. These cyl-
inders 46, 52 are not placed in the loading system ac-
cording to the invention at the location of the greatest
load resulting from the pivoting movement with contain-
ers 6. Cylinders 46, 52 are on the contrary placed at the
outer end of lifting shaft 18, substantially in line with side
wall 10 of refuse truck 2. Although the lifting shaft is in
principle under greater strain of torsion and bending as
a result, the hydraulic drive cylinders 46, 52 according to
the invention are connected in series. By correctly se-
lecting the volume dimensions of cylinders 46, 52 in
known manner cylinders 46, 52 always move synchro-
nously. Torsion of the frame, and bending thereof, are
hereby prevented. Using this relatively inexpensive con-
figuration a robust system is obtained compared to
known drive systems for loading systems 4 of refuse
trucks 2. Using the master-slave configuration with first
cylinder 46 as master and second cylinder 52 as slave,
the movement of these cylinders 46, 52 are controlled
using valve 58. The hydraulic fluid is transported through
conduits 60 to and from cylinders 46, 52 by means of this
valve 58. The desired pivoting movement of loading sys-
tem 4 can hereby be realized in synchronous manner.
Valve 58 can be operated manually as well as electrically
via a central control. First cylinder 46 is also provided
with a valve 62. Second cylinder 52 is also provided with
a valve 64. Valves 62, 64 are operated mechanically
when cylinders are fully retracted or extended. In the un-
likely event of a synchronization difference a correction
can be made by means of valves 62, 64. By means of
pressure-relief valve 66 the loading system or beam lift
4 can move upward as soon as it makes contact with an
obstacle in ground surface 24 in order to prevent damage
to loading system 4. Valve 66 limits the downward force
of the lifting mechanism. Valve 68 limits the lifting force
and can be operated electrically by a central control. Hy-
draulic pump 70 is mounted on refuse truck 2. The oil is
in communication with a central reservoir 72 mounted on
refuse truck 2. The shut-off valve 74 ensures that the
mechanism does not descend in the case of insufficient
pump pressure, and also serves as safety in the case of
a broken conduit.
[0026] The present invention is by no means limited to

the above described preferred embodiment. The rights
sought are defined by the following claims, within the
scope of which many modifications can be envisaged.

Claims

1. Lifting mechanism for a loading system for the pur-
pose of emptying containers, comprising:

- two lifting arms mountable on uprights of the
loading system;
- a lifting shaft which is placed between the lifting
arms and which extends over substantially the
whole width of the loading system;
- an engaging mechanism attached to the lifting
shaft for picking up a container; and
- at least two cylinders placed on or close to the
uprights of the loading system for the purpose
of moving the lifting arms mountable on the up-
rights.

2. Lifting mechanism as claimed in claim 1, wherein the
at least two cylinders are operatively connected in a
master-slave configuration.

3. Lifting mechanism as claimed in claim 1 or 2, wherein
the at least two cylinders are operatively connected
to a valve such that the cylinders can be placed a
greater distance from a ground surface for the pur-
pose of protecting the cylinders in the case of obsta-
cles and/or a road surface.

4. Lifting mechanism as claimed in claim 1, 2 or 3,
wherein one or more springs are provided on or close
to the lifting shaft in order to protect the lifting mech-
anism.

5. Lifting mechanism as claimed in one or more of the
claims 1-4, wherein a cover rotatable relative to the
engaging mechanism is provided on the lifting shaft
for the purpose of covering the engaging mecha-
nism.

6. Loading system provided with a lifting mechanism
as claimed in one or more of the claims 1-5.

7. Loading system as claimed in claim 6, further com-
prising a weighing system for weighing a container
to be emptied.

8. Loading system as claimed in claim 6 or 7, further
comprising a guide for opening a lid of a container
to be emptied.

9. Loading system as claimed in claim 6, 7 or 8, further
comprising a stop member for stopping a container
during emptying thereof.
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10. Refuse truck provided with a loading system as
claimed in one or more of the claims 6-9.

11. Method for emptying a container, comprising of:

- engaging a container to be emptied using a
loading system as claimed in one or more of the
claims 6-9.
- emptying the container with the loading sys-
tem; and
- setting down the emptied container.
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