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(54) Loading system for lifting and emptying a container

(57) The loading system (4) comprises:
- a frame (12) with coupling means mountable on the
collector;
- a lifting mechanism (14) connected to the frame (12)
for lifting the container (6);
- a drive system (36) operatively connected to the lifting
mechanism (14), the drive system (36) comprising:
- connecting means (40) for operatively connecting the

drive system (36) to an external energy source (38);
- an electric motor (46) and control means (44) for con-
trolling the electric motor (46);
- a hydraulic pump (48) driven by the electric motor (46)
for hydraulically controlling a lifting cylinder (52) of the
lifting mechanism (14); and
- a hydraulic fluid reservoir (54) operatively connected to
the hydraulic pump (48).
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Description

[0001] The present invention relates to a loading sys-
tem for a refuse truck. Such a loading system is used
particularly to empty containers, for instance filled with
refuse, into a refuse truck or collection container.
[0002] Containers filled with for instance waste, such
as domestic refuse, waste paper or green waste, are usu-
ally collected from company and private premises using
refuse trucks. Such refuse trucks are usually provided in
practice with a loading system with which the containers
can be lifted and emptied into the refuse truck with a
pivoting movement. Refuse trucks known in practice con-
trol the loading system for lifting the containers hydrau-
lically via a so-called PTO pump from the fuel engine of
the vehicle. The loading system depends on the fuel en-
gine of the vehicle for its operation.
[0003] The present invention has for its object to pro-
vide a loading system with which it is possible to allow
the loading system to function more independently of a
vehicle.
[0004] This object is achieved with the loading system
for lifting and emptying a container into a collector ac-
cording to the invention. The loading system comprises:

- a frame with coupling means mountable on the col-
lector;

- a lifting mechanism connected to the frame for lifting
the container;

- a drive system operatively connected to the lifting
mechanism, the drive system comprising:

- connecting means for operatively connecting
the drive system to an external energy source;

- an electric motor and control means for control-
ling the electric motor;

- a hydraulic pump driven by the electric motor for
hydraulically controlling a lifting cylinder of the
lifting mechanism; and

- a hydraulic fluid reservoir operatively connected
to the hydraulic pump.

[0005] By providing a collector, preferably in the form
of a collection container or a refuse truck, containers pro-
vided with refuse, including domestic refuse, green waste
and paper, can be emptied into this collector. The con-
tainer can be lifted, tilted and emptied in efficient manner
by connecting a frame of a loading system to this collec-
tor. This lifting mechanism is made possible using a drive
system. The drive system here has an electric motor and
control means therefor. An efficient and effective loading
system is obtained through the use of an electric motor.
Also achieved hereby is per se "clean" operation of the
electrical drive during the emptying of containers. In the
case of a refuse truck provided with a loading system
according to the invention this means that, during collec-
tion of for instance domestic refuse, there is no emission
of contaminating substances in residential areas where

the refuse is being collected. A further additional advan-
tage, when use is made of an electrical drive, is that the
noise production is also reduced. The connecting means
of the loading system connect the drive system to an
external energy source during use. This is for instance a
battery of a refuse truck. This may also involve connec-
tion to a charging system of a rechargeable battery or
accumulator provided in the loading system itself. By pro-
viding the electric motor with control means the electric
motor can be controlled on the basis of demand. Accord-
ing to the invention the electric motor is operatively con-
nected to the hydraulic pump for driving the lifting mech-
anism. A lifting cylinder is hereby controlled hydraulically
such that the lifting mechanism performs the desired lift-
ing movement. The hydraulic pump is operatively con-
nected here to a hydraulic fluid reservoir. This achieves
that the loading system can operate more independently,
the advantage of using a hydraulic pump hereby being
that a container is emptied better, for instance by "shak-
ing" the container, so that it can thereby be set down
again having been better emptied.
[0006] The loading system according to the invention
is therefore provided with a combined electro-hydraulic
drive. By providing a hydraulic fluid reservoir this drive
operates independently of its setting, for instance a
refuse truck provided therewith. This further achieves
that the loading system can function independently of the
propulsion of such a refuse truck, i.e. independently of a
fuel engine and/or electrical drive of the vehicle. The drive
of the vehicle does not therefore have to remain active
to allow the loading system according to the invention to
function.
[0007] By providing the frame with coupling means it
is also a possible to for instance transfer a loading system
from a refuse truck provided with a fuel engine to a refuse
truck provided with an electrical drive. Additional advan-
tages of providing a more independent loading system
according to the invention is that relatively few operations
are necessary to connect the loading system to a refuse
truck, since no hydraulic connection need for instance
be made. This has the further additional advantage that
there is hereby also less risk of leakage of for instance
the hydraulic fluid. Locating and subsequent repair of
malfunctions are also greatly simplified in that the differ-
ent systems operate independently of each other.
[0008] In addition, the drive can be utilized in optimal
manner through the use of electro-hydraulic driving of
the loading system according to the invention. In conven-
tional drives, in which use is made of a fuel engine, this
fuel engine will not operate in all cases at the optimal
level of operation. The efficiency of the loading system
according to the invention can hereby be further in-
creased. In the case of an electrically driven refuse truck
a fully electrically driven system is obtained with a loading
system according to the invention, since the hydraulic
fluid for the loading system remains wholly internal, pref-
erably even wholly within the loading system. This en-
sures that the advantages of a fully electrically driven
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system are realized, while retaining the properties of the
hydraulic lifting system with the lifting cylinder for emp-
tying and shaking the container.
[0009] The lifting mechanism is preferably provided
with a first and a second loading seat. This achieves that
two containers can be emptied simultaneously, wherein
these containers are of the two-wheel type. The two load-
ing seats operate independently here. This means that
one loading seat can be used for emptying, while another
is utilized to place a container still to be emptied, or the
two loading seats are emptying an individual container
simultaneously. It is preferably also possible for the two
loading seats to operate synchronously to empty a single
four-wheel type of container. The control is preferably
such that the loading system according to the invention
can be set to independent or synchronous operation in
accordance with to the wishes of the user.
[0010] A further advantage of using an electro-hydrau-
lic drive in the use of a loading system according to the
invention is that it also retains the robustness of conven-
tional loading systems. This is important in the case,
among others, of collisions or crashes of the loading sys-
tem as may occur when a refuse truck provided with such
a loading system reverses.
[0011] In an advantageous preferred embodiment ac-
cording to the present invention the system comprises a
second electric motor operatively connected to a second
loading seat.
[0012] With the embodiment of the drive system by
providing a separate electric motor per loading seat,
therefore in the case of two loading seats also two electric
motors, an accurate control of the lifting mechanism is
realized. With synchronous operation at the two positions
a more effective lifting movement is likewise realized by
the lifting mechanism, for instance in respect of the dis-
charge of heat produced during lifting, when two electric
motors and two hydraulic pumps are used.
[0013] A further additional advantage obtained by also
controlling separate loading seats individually with a mo-
tor and a pump is the noise reduction. This is realized
due to the absence of flow control valves, whereby the
typical hissing sound associated therewith no longer oc-
curs. Energy loss and heat development are also re-
duced, since it is possible according to the invention to
dispense with hydraulic flow control valves and/or splitter
valves. Restrictions and resistances are hereby reduced
significantly. This results in an energy-efficient system
with an increased operational reliability due to the reduc-
tion of the number of components susceptible to mal-
function. Surprisingly, it has further been found that,
when a separate motor is applied, the energy consump-
tion per loading seat is reduced compared to convention-
al systems with a central motor for all loading seats. This
is realized in that the separate motors can be adjusted
to the specific load on the loading seat, while the con-
ventional system must support a wider range of loads at
the expense of the effectiveness of the drive.
[0014] The loading system preferably further compris-

es a controller for controlling the first and second electric
motor such that both an independent and synchronous
operation of the first and second loading seat are possi-
ble. A maximum flexibility of the loading system accord-
ing to the invention is in this way obtained.
[0015] The at least one electric motor is preferably also
a three-phase motor. In the case of an embodiment with
two loading seats which are individually controlled with
an electric motor, both motors are preferably embodied
as a three-phase motor. Use is advantageously made
here of a three-phase asynchronous motor without car-
bon brushes. Sparking and wear are hereby prevented.
A further advantage is that, in contrast to DC motors used
in conventional systems, such three-phase motors do
not display any significant switch-on peaks during startup
under load. The on-board electrical system is hereby not
loaded unnecessarily heavily and a kind of "soft" start is
obtained without a reduction of the oil flow being required
as in conventional systems and with additional losses.
[0016] The motors are preferably powered directly
from the battery voltage via the motor controller. No ad-
ditional components are hereby required and an effective
and robust system is obtained with which containers can
be emptied when a vehicle motor is switched off.
[0017] In an advantageous preferred embodiment ac-
cording to the present invention the hydraulic fluid res-
ervoir for the drive system is provided in the loading sys-
tem.
[0018] The independent operation of the loading sys-
tem of for instance the refuse truck is further enhanced
by providing the loading system according to the inven-
tion with a fluid reservoir. The fluid reservoir is preferably
provided in the interior of one or more parts of the frame.
By providing the fluid reservoir in the interior of one or
more parts of the profile, for instance in the interior of a
tubular profile, a compact loading system is obtained
which also attains a great independence due to a reser-
voir being by provided therein.
[0019] In a further advantageous preferred embodi-
ment according to the present invention the external pow-
er supply comprises a battery of a refuse truck. A con-
tinuous connection to a power supply is realized by con-
necting the drive system of the loading system to the
battery of a refuse truck via the connecting means. Such
a battery of a refuse truck can be used in an electrically
driven refuse truck as well as in a fuel-driven refuse truck.
[0020] In an advantageous preferred embodiment the
battery comprises a 24 Volt battery. Hazardous situations
for users and mechanics are avoided by using a 24 Volt
system in the preferred embodiment according to the in-
vention. Worker-friendly conditions are hereby realized.
Such a 24 Volt system can advantageously be provided
in a refuse truck driven by a combustion engine. Other
voltages are possible for the system according to the
invention. When the loading system according to the in-
vention is for instance used in an electrically driven ve-
hicle, the system can advantageously be provided oper-
ating at a different voltage.
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[0021] The control means for controlling the at least
one and preferably two electric motors are preferably
connected operatively and in direct manner to the battery.
This means that the motor controller forming a substantial
part of the motor control means is powered directly from
the battery and that a converter need not therefore be
provided which converts the battery voltage in use, for
instance 24 V, to a higher voltage for the purpose of the
electric motor. This limits the number of parts, and there-
fore cost and complexity. In addition, safety is achieved
by using the lower voltages as described above.
[0022] In a further advantageous preferred embodi-
ment according to the present invention the lifting mech-
anism is provided with a sensor connected operatively
to the control means. Through the use of sensors the
control means can control the drive on the basis of loads
occurring on the lifting mechanism. An efficient lifting
mechanism and associated lifting movement is hereby
realized.
[0023] In a further advantageous preferred embodi-
ment according to the present invention hydraulic fluid is
carried through the hydraulic pump when an emptied
container is set down such that energy is generated or
recovered.
[0024] By allowing the hydraulic fluid to flow through
the pump during the setting down, it will at that moment
function as a kind of dynamo with which a battery can for
instance be charged. More lifting movements are hereby
possible with the same amount of energy.
[0025] The invention further relates to a refuse truck
provided with the loading system as described above.
[0026] Such a refuse truck provides the same effects
and advantages as those stated in respect of the loading
system.
[0027] It has been found that such a refuse truck ac-
cording to the present invention can advantageously be
combined with the modular embodiment of the loading
system as described above. The system can hereby be
operatively connected to the vehicle by connecting pref-
erably only a power supply cable between system and
vehicle. The vehicle can hereby be provided in relatively
simple manner with another loading system. This further
increases the flexibility of both the system and the vehi-
cle.
[0028] The invention further also relates to a method
for emptying a container, comprising of providing a load-
ing system as described above.
[0029] Such a method provides the same effects and
advantages as those stated in respect of the loading sys-
tem and the refuse truck.
[0030] Further advantages, features and details of the
invention are elucidated on the basis of the diverse pre-
ferred embodiments thereof, wherein reference is made
to the accompanying drawings, in which:

- figure 1 shows a loading system according to the
invention;

- figure 2 shows a schematic outline of the electro-

hydraulic drive of the loading system of figure 1;
- figure 3 shows a schematic outline of an alternative

drive;
- figures 4 and 5 show views of a loading system with

the diagram of figure 3.

[0031] A refuse truck 2 (Figure 1) provided with a load-
ing 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 shown refuse
truck 2 to place refuse bags therein. Container 6 is emp-
tied into a large loading opening 8. This loading opening
8 is bounded on the sides by side walls 10 of refuse truck
2. In the shown embodiment loading system 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 move-
ment. 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 contact with obsta-
cles on ground surface 24. Loading system 4 is also pro-
vided with two guides 26 attached to the top part of load-
ing 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 disappears into loading
opening 8. Likewise arranged on the top part of loading
system 4 is a stop member 28, substantially along the
whole width of loading opening 8. This stop member 28
prevents container 6 continuing to rotate during the piv-
oting 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.
[0032] Engaging mechanism 16 engages using a
comb 30 under the edge of container 6. During lifting of
container 6 with comb 30 the clamping plate or enclosing
plate 32 closes, whereby the container edge is clamped
between comb 30 and clamping plate 32. A container 6
cannot detach from comb 30 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. Loading system 2 is connected releasably to ve-
hicle 2 with couplings 34.
[0033] The electro-hydraulic drive system 36 is sup-
plied with power from a battery/dynamo 38 in vehicle 2.
In the shown embodiment battery 38 is a 24 Volt battery.
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Between vehicle 2 and loading system 4 a coupling 40
is provided between drive system 36 and battery 38.
Loading system 4 is operatively connected to refuse truck
2 via coupling 40 in a manner such that it can be uncou-
pled, and for instance be exchanged, in simple and effi-
cient manner. Power is fed from coupling 40 to controller
42 and a first motor controller 44. Motor controller 44 is
controlled from controller or control 42. Controller 42 con-
trols, among other things, the independent or synchro-
nous operation of the two loading seats of the shown
loading system 4. Motor controller 44 controls electric
motor 46. Electric motor 46 drives hydraulic pump 48,
which carries oil through valve 50 to lifting cylinder 52 of
loading system 4 during a lifting movement. The oil
comes from oil reservoir 54 provided in loading system
4. Oil reservoir 54 is operatively connected to pump 48
with supply conduit 56. Return conduit 58 is used during
setting down of an emptied container.
[0034] In an alternative embodiment according to the
invention (not shown) the returned oil is also carried
through pump 48, wherein this latter acts as dynamo for
generating energy.
[0035] From coupling 40 energy is further provided to
a second motor controller 60, which is likewise connected
to controller 42. From motor controller 60 the second
electric motor 62 is controlled and in turn drives hydraulic
pump 64. During a lifting movement pump 64 carries oil
through valve 66 to second lifting cylinder 68 of loading
system 4. Pump 64 is also provided with a supply conduit
56 and oil is fed back from valve 66 to reservoir 54 via
return conduit 58.
[0036] If a refuse truck 2 is provided with a loading
system 4, during emptying of a container 6 this container
is placed in a position such that it can be picked up by a
loading seat of loading system 4. For this purpose electric
motor 46, 62 is controlled from motor controller 44, 60
under the control of a controller 42. The necessary power
supply is provided from a battery 38. Electric motor 46,
60 drives a hydraulic pump 48, 64, wherein oil from res-
ervoir 54 is carried via supply conduit 56 through valve
50, 66 to lifting cylinder 52, 68 of loading system 4. The
lifting mechanism makes a lifting movement due to sup-
ply of oil to lifting cylinder 52, 68. Container 6 is emptied
into the interior of refuse truck 2 by this lifting movement.
The emptied container 6 is then set down by a reverse
movement of the lifting mechanism, wherein lifting cylin-
der 52, 68 is returned to the starting position in which oil
is fed back via valve 50, 66 to reservoir 54 via return
conduit 58. Container 6 is then re-placed and a subse-
quent container 6 to be emptied can be placed. Due to
the independent operation of the drive system a motor
of refuse truck 2 will be deactivated during emptying of
container 6, for instance in the case the containers being
emptied are located in a residential area.
[0037] An alternative drive system 70 (figure 3) com-
prises a battery 71. System 70 is controlled from control-
ler 72. Controller 72 controls motor controllers 74, 76. In
the shown embodiment motor controllers 74, 76 are di-

rect current - three-phase alternating current controllers
preferably provided with a safety relay. Controllers 74,
76 control a high torque at a relatively high efficiency,
wherein a low starter current during a lifting movement
ensures that there is no unnecessarily heavy load on the
on-board electrical system. Controllers 74, 76 control
asynchronous motors 78, 80 which are provided with a
sensor 82, 84 for measuring the motor revolutions. Hy-
draulic pumps 86, 88 are driven by motors 78, 80. System
70 further has valve blocks 90, 92 consisting of switch
valves, and a flow control valve for the descending move-
ment. If desired, additional cylinders can be controlled,
for instance for an adjustable container stop and/or lock-
ing cylinder. Hydraulic pressure sensors 94, 96 deacti-
vate the drive when the maximum lifting force is reached,
this in contrast to conventional safety valves which con-
sume a relatively large amount of energy.
[0038] Cylinders 98, 100 provide for the lifting and/or
tilting movement of the container. A linear or rotation po-
sition sensor 102, 104 is further provided for the lifting
and tilting frame. Owing to drive 70 it is possible to suffice
with a relatively small oil reservoir 106. Connection 108,
110 between controller 72 and motor controllers 74, 76
is preferably a CAN communication connection.
[0039] In a currently preferred embodiment a refuse
truck is provided with a loading system with drive system
70 (figures 4 and 5) . System 70 makes use here of the
power supply from battery 71 of the vehicle. In the shown
embodiment the connection is made via plug 112 and
cables 114, 116. Plug 112 forms the only connection be-
tween the vehicle and the loading system, at least for
driving thereof.
[0040] System 70 can be used in a synchronous or
parallel mode to empty large containers 118 (figure 4) as
well as in an independent mode for emptying smaller
containers 120 (figure 5).
[0041] The present invention is by no means limited to
the above described preferred embodiments thereof.
The rights sought are defined by the following claims,
within the scope of which many modifications can be en-
visaged.

Claims

1. Loading system for lifting and emptying a container
into a collector, comprising:

- a frame with coupling means mountable on the
collector;
- a lifting mechanism connected to the frame for
lifting the container;
- a drive system operatively connected to the
lifting mechanism, the drive system comprising:

- connecting means for operatively connect-
ing the drive system to an external energy
source;
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- an electric motor and control means for
controlling the electric motor;
- a hydraulic pump driven by the electric mo-
tor for hydraulically controlling a lifting cyl-
inder of the lifting mechanism; and
- a hydraulic fluid reservoir operatively con-
nected to the hydraulic pump.

2. Loading system as claimed in claim 1, wherein the
lifting mechanism comprises a first and a second
loading seat.

3. Loading system as claimed in claim 1 or 2, wherein
the control means control the lifting mechanism such
that the first and second loading seats operate inde-
pendently or synchronously.

4. Loading system as claimed in claim 2 or 3, further
comprising a second electric motor operatively con-
nected to the second loading seat.

5. Loading system as claimed in claim 4, further com-
prising a controller for controlling the first and second
electric motor such that both an independent and
synchronous operation of the first and second load-
ing seat are possible.

6. Loading system as claimed in one or more of the
claims 1-5, wherein the at least one electric motor is
a three-phase motor.

7. Loading system as claimed in one or more of the
claims 1-6, wherein the hydraulic fluid reservoir is
provided in the loading system.

8. Loading system as claimed in claim 7, wherein the
fluid reservoir is provided internally in one or more
parts of the frame.

9. Loading system as claimed in one or more of the
claims 1-8, wherein the external power supply com-
prises a battery of a refuse truck.

10. Loading system as claimed in claim 9, wherein the
battery comprises a 24 Volt battery.

11. Loading system as claimed in claim 9 or 10, wherein
the motor control means for controlling the at least
one electric motor is connected for direct operation
to the battery.

12. Loading system as claimed in one or more of the
claims 1-11, wherein the lifting mechanism is provid-
ed with sensors connected operatively to the control
means.

13. Loading system as claimed in one or more of the
claims 1-12, wherein hydraulic fluid is carried

through the hydraulic pump when an emptied con-
tainer is set down such that energy is recovered.

14. Refuse truck provided with a loading system as
claimed in one or more of the claims 1-13.

15. Method for emptying a container, comprising of pro-
viding a loading system as claimed in one or more
of the claims 1-13.
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