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(54) Lifting device

(57)  The present invention relates to a lifting device
(14) in a refuse collection vehicle (1). Said device is uti-
lized in turning over and emptying refuse containers (15,
22) or the like in an at least two-piece collection bin (2).
The lifting device comprises a substantially U-shaped
primary lifting yoke (16) arranged hinged in the refuse
collection vehicle, the yoke being arranged to lift a

(10 to 13) provided in the refuse collection vehicle and
to tip it over. The present lifting device (14) also com-
prises at least one secondary lifting yoke (23) for engag-
ing lifting fittings (26) provided in a refuse cassette (22)
arranged in the refuse container, and for lifting and tip-
ping the refuse cassette over at least one second emp-
tying trough (12, 13) comprised by the refuse collection

refuse container above at least one emptying through vehicle.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a lifting device
of the kind indicated in the preamble of independent
claim 1.

[0002] Such a lifting device is employed when empty-
ing refuse containers into a refuse collection vehicle.
The lifting device is particularly intended for use in emp-
tying refuse containers having receptacles for more than
one refuse fraction.

PRIOR ART

[0003] Itis previously known to employ lifting devices
in refuse collection vehicles, the devices being con-
structed as an elevator arrangement adjacent a collec-
tion bin provided in the vehicle. On the other hand, it is
also known for instance from patent publication EP 0
359 083 or FR 2 029 848 to employ lifting devices pro-
vided with a lifting yoke arranged hinged in the refuse
collection vehicle. Such a lifting yoke is connected to a
refuse container, and the container is then lifted above
an emptying pocket provided in the collection bin along
a substantially circular path. In the course of its path or
well above the emptying pocket, the refuse container is
turned for emptying the refuse into one or several emp-
tying pockets.

[0004] However, the prior art suffers from drawbacks
and shortcomings in respect of emptying modern refuse
containers provided with a plurality of receptacles in-
tended for refuse in different fractions and arranged de-
tachably to each other. Present lifting devices require
either that the refuse containers are emptied several
times with the same lifting device or that different refuse
receptacles are emptied with different lifting devices in
different positions around the collection bin. Besides be-
ing expensive, solutions having several lifting devices
are also laborious since the refuse containers have to
be emptied a plurality of times.

PRESENTATION OF THE PROBLEM

[0005] The present invention allows the problems in
known solutions to be substantially avoided. The object
of the invention is thus to provide a lifting device that is
as easy to handle as possible and yet provides good
reliability of operation. This object is achieved in accord-
ance with the invention by the lifting device according to
the invention having the characteristics described in
claim 1. The subsequent dependent claims specify suit-
able further enhancements and variants of the invention
that further improve its performance.

[0006] In the following description, the terms 'up’,
'down’, 'above', 'under' and so on, refer to directions rel-
ative to the lifting device or its constructional details as
they are shown in the attached figures.
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[0007] The lifting device described in the present in-
vention provides a plurality of significant advantages
over the prior art. Accordingly, the invention enables
considerable simplification of the emptying of containers
comprising a plurality of adjacent receptacles; a con-
struction that is becoming increasingly common as
refuse sorting increases in society. Simplification of the
tasks naturally brings about economic savings in the
emptying of each individual refuse container, but it also
brings about savings due to the capability of handling
the emptying of a larger number of refuse containers
with the same refuse collection vehicle.

[0008] The construction of the invention also allows
all receptacles of the refuse container to be emptied on
the same side of the collection bin. Besides simplifying
the emptying of the refuse container, this also simplifies
the construction and emptying of the collection bin.
[0009] Further advantages and details of the inven-
tion are disclosed in detail in the description below.

SUMMARY OF THE DRAWING FIGURES

[0010] Inthe following, a preferred embodiment of the
lifting device according to the invention is described in
detail with reference to the attached drawing, in which

Figure 1 is a top view of a lifting device with the
refuse collection vehicle outlined,

Figure 2 is a side view of a lifting device according
to Figure 1 in its lowest position,

Figure 3 shows a lifting device in a position where
the gripping means have engaged the refuse con-
tainer and the refuse cassette and are ready to start
the lifting step, and

Figure 4 shows a lifting device seen from the side
in its uppermost position with the refuse container
and the refuse cassette tipped, and their position
before/after the tipping outlined.

PREFERRED EMBODIMENT

[0011] Inthe following, a preferred embodiment of the
lifting device is described with reference to the above
figures. In this connection, the solution comprises the
constructional parts shown in the figures, each being
designated by a corresponding reference numeral.
These reference numerals correspond to the reference
numerals indicated in the description below.

[0012] The figures show the back part of a refuse col-
lection vehicle 1, which also comprises a chassis, which
is not shown, and a driver's cab. The figures show a part
of a collection bin 2, in which the refuse is transported
from the collecting site to a waste treatment centre. In
this case, the collection bin is divided into four adjacent
chambers 3 to 6 on top of each other by means of a
perpendicular partition 7 and a horizontal separating
plane 8 that extend in the longitudinal direction of the
refuse collection vehicle. Both the height and width of
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the chambers can vary depending on the type of refuse
intended to be transported with the vehicle. The rear end
of the collection bin is open for achieving at least one
feeding and discharge opening.

[0013] For feeding the refuse into the collection bin 2,
the refuse collection vehicle 1 is provided, behind the
bin, with at least one back part 9, often called a com-
pressor, which pivots around an axis of rotation at the
edge of the feeding and discharge opening. The back
part is provided with a discharge trough 10 to 13 accord-
ing to Figure 1 for each chamber 3 to 6 provided in the
collection bin for receiving collected refuse. The back
part also comprises a pivot plate movable along the bot-
tom of the discharge trough by means of a hydraulic de-
vice for transporting the refuse to the feeding and dis-
charge opening of the collection bin. However, these are
not indicated in detail in the attached figures. Both the
collection bin and the back part have a conventional
structure and they are therefore not described in more
detail in this connection.

[0014] For feeding the refuse into the collection bin 2,
the refuse collection vehicle 1 comprises at least one
lifting device 14 with which the refuse container can be
tipped over the discharge troughs 10 to 13 of the back
part 9. The present embodiment of such a lifting device
is utilized particularly in emptying refuse containers 15
or corresponding containers into an at least two-piece
collection bin provided in the refuse collection vehicle.
For this purpose, the lifting device comprises a substan-
tially U-shaped primary lifting yoke 16 preferably ar-
ranged hinged in the collection bin or back part of the
refuse collection vehicle. The lifting yoke comprises at
least two substantially parallel lever arms 17 and 18 that
extend from the collection bin in a direction behind the
refuse collection vehicle. A crossbar 19 provided with
primary gripping means 20 is arranged in the lever arms.
The lifting yoke is arranged to use these means to grasp
lifting fittings 21 provided in a refuse container brought
alongside the refuse collection vehicle for the purpose
of then being able to lift or turn the refuse container rel-
ative to the collection bin in a substantially vertical di-
rection and then empty the container into the corre-
sponding discharge trough in accordance with what is
shown in Figures 2 to 4.

[0015] Asrefuse collection has developed and the re-
quirements set on refuse containers 15 have increased,
they have been provided with more receptacles for re-
ceiving different refuse fractions. In a present embodi-
ment of the refuse container, the container is two-piece
and provided with a partition. The container also com-
prises an insert or mounting in the form of a refuse cas-
sette 22, which also preferably can be two-piece. For
emptying this refuse cassette, the present lifting device
14 comprises at least one secondary lifting yoke 23. It
comprises at least a lever arm 24, which like the lever
arms 17 and 18 in the primary lifting yoke 16, extends
from the collection bin 2 in a direction behind the refuse
collection vehicle 1 and is pivoted relative to the collec-

10

15

20

25

30

35

40

45

50

55

tion bin. The lever arm comprises, in turn, at least one
therein arranged secondary gripping means 25, which
is arranged to grasp the refuse cassette and manoeuvre
it to emptying.

[0016] For easy conveyance of the secondary grip-
ping means 25 to the lifting fittings 26 provided in the
refuse cassette 22, the secondary lifting yoke 23 is pref-
erably pivotally fastened above the primary lifting yoke
16. Accordingly, as shown in Figure 2, the travel path of
the lifting yoke extends from its outer end taking a first
end position at the primary gripping means for engaging
the lifting fittings provided in a refuse cassette arranged
in the refuse container to a second end position above
the collection bin according to Figure 4 for tipping the
refuse cassette over an upper discharge trough 12 or
13 provided in the collection bin. In conformity with the
primary lifting yoke, the secondary lifting yoke 23 is
brought in movement with a jack device 27 known per
se. This device preferably comprises at least a regulat-
ing unit arranged to manoeuvre the lever arm of the lift-
ing yoke.

[0017] In this connection, the movements of the lifting
device 14 can be divided into three main parts according
to Figures 2, 3 and 4. In the initial step corresponding
to Figure 2, the primary lifting yoke 16 and particularly
the gripping means 20 provided therein take a position
alongside the refuse container 15 in the immediate vi-
cinity of the primary lifting yoke. Once the primary lifting
yoke has engaged the lifting fittings 21 provided in the
refuse container, its lever arms 17 and 18 are arranged
to take a position according to Figure 3, whereby the
refuse container is slightly lifted from its base. When the
refuse container is arranged according to Figures 3 and
5, the gripping means 25 of the secondary lifting yoke
23 is able to grasp the lifting fittings 26 in the refuse cas-
sette 22 of the refuse container, after which the refuse
cassette is arranged to be released from the refuse con-
tainer such that the lever arm is brought in a position
substantially parallel above the lever arm 18 of the pri-
mary lifting yoke. At this stage, the lifting device is ready
to initiate the actual lifting and emptying step.

[0018] When the gripping means 20 and 25 are ar-
ranged in the refuse container 15 or the refuse cassette
22, respectively, the lifting step is initiated once the con-
tainers are brought against the corresponding emptying
trough for emptying in accordance with Figure 4. In this
connection, the lever arms are preferably manoeuvred
with the above indicated dedicated jack device 27,
which attends to the shifting of the corresponding lever
arm from the initial stage of movement until the refuse
container and cassette are emptied. On the other hand,
by combining the lever arms of both lifting yokes with a
bar or by means of a regulating unit 28, the lever arms
are arranged to maintain a substantially symmetrical
movement while the refuse container and the refuse
cassette are lifted to their upper positions. By thus me-
chanically combining the lever arms 18 and 24, the
movements of the secondary lifting yoke 23 can be at-
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tended to by the primary lifting yoke 16 on the underside,
whereby the construction only requires a jack device.
This considerably simplifies the construction and ma-
noeuvring procedure of the lifting device.

[0019] When the refuse container 15 and the refuse
cassette 22 reach their upper positions at the emptying
troughs 10 to 13, the emptying step is initiated. The
refuse container and the refuse cassette are rotated
above the corresponding emptying through for reaching
an end position where the contents of the containers are
tipped into the emptying trough of the back part accord-
ing to Figure 4. The emptied containers then resume
their substantially vertical position, after which the lifting
yokes 16 and 23 are lowered and the refuse container
and the refuse cassette resume their relative places and
are restored to the ground.

[0020] According to the above description, the bar or
regulating unit 28 that attends to the manoeuvring of the
secondary lifting yoke 23 is preferably arranged at its
one end in the lever arm 18 of the primary lifting yoke
16, and at its opposite end in the lever arm 24 of the
secondary lifting yoke. In this connection, a regulating
unit preferably comprises a pneumatic or hydraulic cyl-
inder. Well-thought-out placing of the bar or the regulat-
ing unit allows the lifting yokes to be manoeuvred from
their initial position to their emptying position in a single
continuous movement.

[0021] The description and the therein-presented fig-
ures are only intended to illustrate the present solution
for the structure of a lifting device. Consequently, the
solution is not restricted only to the above or the embod-
iment described in the attached claims, but a plurality of
variations and alternative embodiments are possible
within the idea described in the attached claims.

Claims

1. Alifting device (14) in a refuse collection vehicle (1),
the device being utilized in turning over and empty-
ing refuse containers (15, 22) or the like in an at
least two-piece collection bin (2) provided in the
refuse collection vehicle, the lifting device compris-
ing a substantially U-shaped primary lifting yoke
(16) arranged hinged in the refuse collection vehi-
cle, the yoke comprising at least two substantially
parallel lever arms (17, 18) arranged to be rotating
relative to the collection bin, and a crossbar (19) ar-
ranged in the lever arms and provided with gripping
means (20) for engaging lifting fittings (21) provided
in a refuse container (15) brought alongside the
refuse collection vehicle, the lifting device being
provided with at least a secondary lifting yoke (23)
that comprises at least one lever arm (24) and at
least one secondary gripping means (25) arranged
therein, the refuse container being arranged to be
lifted with the lifting yoke above at least one empty-
ing through (10 to 13) provided in the refuse collec-
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tion vehicle and to be tipped over it, characterized
in that

the secondary lifting yoke (23) being rotating
relative to the collection bin (2) above the primary
lifting yoke (16) such that

the secondary gripping means (25) is ar-
ranged to take a first end position at the primary
gripping means (20) for engaging lifting fittings (26)
provided in a refuse cassette (22) arranged in the
refuse container (15), and a second end position
above the collection container (2) or an end part (9)
provided therein for tipping the refuse cassette over
an upper emptying trough (12, 13).

A lifting device (14) as claimed in claim 1, charac-
terized in that the lifting device (14) comprises a
bar or a regulating unit (27) arranged to manoeuvre
the lever arm (24) of the secondary lifting yoke (23)
in a position substantially parallel to the lever arm
(18) of the primary lifting yoke (16) when the primary
gripping means (20) has engaged the lifting fittings
(21) of the refuse container.

A lifting device (14) as claimed in claim 2, charac-
terized in that the shifting means (27) is arranged
to maintain a substantially symmetrical movement
between the lever arms (18, 24) in the primary and
secondary lifting yoke (16, 23) for manoeuvring the
gripping means (25) provided in the secondary lift-
ing yoke in the upper position of the lever arm (24)
of the primary lifting yoke to a position above an up-
per emptying trough (12, 13).

Alifting device (14) as claimed in claim 2 or 3, char-
acterized in that the shifting means (27) comprises
a pneumatic cylinder.

Alifting device (14) as claimed in claim 2 or 3, char-
acterized in that the shifting means (27) comprises
a hydraulic cylinder.

A lifting device (14) as claimed in any one of claims
2105, characterized in that the shifting means (27)
is arranged at its one end in the lever arm (18) of
the primary lifting yoke (16) and in its opposite end
in the lever arm (24) of the secondary lifting yoke
(23).
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