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(54) METHOD AND DEVICE FOR HANDLING WASTE COLLECTION CONTAINERS

(57) The present invention discloses a device for
handling waste collection containers, the device compris-
ing a coupling head 1 which comprises a head structure
30 comprising: a first holding member 10 having first mov-
able elements 14, said first movable elements being mov-
able between a handle gripping position and a handle
release position and for being coupled to a mush-
room-shaped handle 2,2’ fixed on an outer surface of a
container 3; wherein at least part of the first movable
elements 14 is movable from the handle gripping position
to an overload position, in which the first movable ele-
ments are into geometric interference with the mush-
room-shaped handle 2,2’; and wherein the first holding
member 10 comprise resilient elements configured to
move at least part of the first movable elements 14 from
the handle gripping position to the overload position when
a force exerted by the container handle exceeds a thresh-
old. The present invention also discloses a method for
handling waste collection containers.
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Description

Technical field

[0001] The present invention relates to the field of de-
vices for handling waste collection containers, and to
methods for performing said operations. In particular, the
present invention relates to a device for handling waste
collection containers, and to a method for performing said
operation, by means of a coupling head attached to a
crane arm of a waste collection vehicle, said coupling
head allowing holding a container and lifting it. Particular
embodiments of the device and method of the present
invention also allow emptying the container into a con-
tainer discharge area.

State of the Art

[0002] Devices for handling waste collection contain-
ers capable of being coupled to a handle of the container
are known in the state of the art. In the state of the art
are also known devices for handling and emptying waste
collection containers which besides being capable of be-
ing coupled to a handle of the container, are also capable
of interacting with a gate operator of the container for
causing the opening and/or closing of the gates of the
container.
[0003] For example, patent document EP 3115317 A1
discloses a device and a method for handling and emp-
tying waste collection containers. In the device disclosed
in EP 3115317 A1 a holding member comprises a central
opening for the insertion of the handle of the container
and a plurality of jaws, which move in a radial and coor-
dinated manner to close the same around the handle of
the container. Although said holding member provides a
firm and secure attachment of the device to the container,
it can be damaged if the container and/or its handle are
not properly placed or aligned, in which case the mis-
alignment of the handle and/or its container can cause
an overload to one or more of the jaws that can damage
them as the device lacks a mechanism to avoid overloads
in the jaws. Said misalignment of the handle and/or its
container can be caused, for example, due to an uneven
resting surface of the container.
[0004] It is important to mention that a fully loaded
waste collection container can be considerably heavy
and, thus, the forces that a device for handling containers
has to withstand are considerably high.
[0005] Other devices for handling waste collection con-
tainers known in the art, as for example, the ones dis-
closed in patent documents DE29905551U1, EP
1916218 A1 and EP 1172308 A1, also lack means to
avoid overloads in the jaws that could damage, or even
break, them.
[0006] None of the known prior art documents disclose
a device for handling waste collection containers com-
prising means to avoid overloading the jaws that secure
the container.

Brief description of the invention

[0007] The present invention is directed towards a de-
vice for handling waste collection containers.
[0008] In order to provide a device for handling waste
collection containers which comprises means to avoid
damaging or even breaking the gripping means of the
container due to overloads caused by, for example, a
misalignment or misplacement of the container handle
in said gripping means, according to a first aspect it is
disclosed a device for handling waste collection contain-
ers, the device comprising a coupling head which com-
prises a head structure arranged to be attached to the
distal end of a crane arm comprised in a waste collection
vehicle, said head structure comprising: a first holding
member having first movable elements operated by
means of first operating means, said first movable ele-
ments being movable between a handle gripping position
and a handle release position and for being coupled to
a mushroom-shaped handle fixed on an outer surface of
a container and for holding up said container through
said handle, each of said first movable elements having
a flat surface adapted for being placed in contact with a
corresponding flat surface of the mushroom-shaped han-
dle in their handle gripping position; said first operating
means being controlled by means of a control unit; where-
in at least part of the first movable elements is movable
from the handle gripping position to an overload position,
in which the first movable elements are into geometric
interference with the mushroom-shaped handle; and
wherein the first holding member comprise resilient ele-
ments configured to move at least part of the first movable
elements from the handle gripping position to the over-
load position when a force exerted by the container han-
dle exceeds a threshold.
[0009] According to the present invention, it is under-
stood that a mushroom-shaped handle is a handle having
a tubular section and a head protruding transversally with
respect to said handle. Said head is preferably shaped
like a semi ellipsoid or a semi sphere, although it can
have any other suitable shape. Said tubular section is
preferably of a polygonal cross-section.
[0010] According to the present invention, in said over-
load position the flat surface of the first movable element
is not in contact with a corresponding flat surface of the
mushroom-shaped handle of the container. However, in
said overload position the first movable element still in-
terferes with the mushroom-shaped handle, and in par-
ticular, the upper surface of the first movable element still
interferes with the protruding head of the handle.
[0011] According to the first aspect of the present in-
vention, the first movable elements may comprise a slid-
ing element having a first end having a flat surface for
being placed in contact with the mushroom-shaped han-
dle in the container handle position and a second end
operatively attached to a first end of a resilient element
operatively fixed to the corresponding first movable ele-
ment.
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[0012] According to the first aspect of the present in-
vention, the sliding element may be partly housed in a
chamber of the corresponding first movable element, the
corresponding resilient element being housed in said
chamber.
[0013] According to the first aspect of the present in-
vention, the second end of the resilient element may op-
eratively abut against a cap of the corresponding cham-
ber.
[0014] According to the first aspect of the present in-
vention, the sliding element may be configured to slide
along the corresponding chamber to move from the han-
dle gripping position to the overload position, and vice
versa.
[0015] According to the first aspect of the present in-
vention, the resilient element may comprise at least one
spring. If the resilient element comprises a plurality of
springs, said springs are preferably arranged to work in
parallel.
[0016] According to the first aspect of the present in-
vention, the first holding member may comprise a lower
plate for housing the first movable elements, and an in-
termediate plate for simultaneously actuating the first
movable elements, said intermediate plate being ar-
ranged between the lower plate and an upper plate for
being attached to the head structure.
[0017] According to the first aspect of the present in-
vention, an end of each first movable elements may be
operatively connected to the intermediate plate by a link
member.
[0018] According to the first aspect of the present in-
vention, at least part of the link members may slide along
a groove matching the shape of the link. For example, if
the link is shaped as a circular arc, the groove is also
shaped as a circular arc.
[0019] According to the first aspect of the present in-
vention, the first operating means may comprise an ac-
tuator and the intermediate plate may comprise a pro-
truding part for being operatively connected to said ac-
tuator.
[0020] According to the first aspect of the present in-
vention, said protruding part may protrude from the first
holding member through an aperture in the upper plate.
[0021] According to the first aspect of the present in-
vention, the actuator may be configured to rotate the in-
termediate plate relative to the head structure.
[0022] According to the first aspect of the present in-
vention, said actuator may be a hydraulic cylinder.
[0023] According to the first aspect of the present in-
vention, each first movable element may comprise two
lateral faces perpendicular to its flat surface.
[0024] According to the first aspect of the present in-
vention, each first movable element may comprise cham-
fered edges between the flat surface and the lateral fac-
es.
[0025] According to the first aspect of the present in-
vention, the first holding member may comprise at least
a pair of movable elements facing each other.

[0026] According to the first aspect of the present in-
vention, the first holding member may comprise four first
movable elements arranged in a cross shaped manner.
[0027] According to the first aspect of the present in-
vention, said head structure may further comprise a sec-
ond holding member having second movable elements
arranged to be operated by means of second operating
means, said second movable elements being movable
between a gate operator release position and a position
of interaction with the gate operator and allowing said
second movable elements to come into geometric inter-
ference with the gate operator, preventing its free move-
ment, the first holding member being adapted to be at-
tached to the handle and the second holding members
being adapted to be arranged in the position of interac-
tion, and the gate operator being arranged in the con-
tainer in a position adjacent and/or concentric to said
handle and mechanically linked to lower gates of the con-
tainer for controlling their opening and closing; a displac-
ing mechanism arranged to be operated by a third oper-
ating means envisaged for axially moving said second
holding member with respect to said first holding member
between gate closing and gate opening positions, by
means of the relative axial movement between the han-
dle and the gate operator of the mentioned container
linked to the first and second holding members, causing
the closing and/or opening of said lower gates of the con-
tainer mechanically linked to the gate operator; and the
second movable elements may be movable between the
gate operator release position and the position of inter-
action with the gate operator; and the first, second and
third operating means may be controlled by means of the
control unit. Embodiments of the present invention com-
prising these features can also empty the waste contain-
er.
[0028] According to the first aspect of the present in-
vention, the control unit may be provided with at least a
first and second handling configuration, which are adapt-
ed, respectively, for handling a container containing a
gate operator of a first type and for handling a container
containing a gate operator of the second type, the first
and second configurations differing at least in the prede-
termined handle gripping and release positions, and/or
in the operator release and interaction positions; and/or
in the gate opening and closing positions.
[0029] According to the first aspect of the present in-
vention, the displacing mechanism for axially moving the
second holding member with respect to the first holding
member, may comprise at least a guide arranged in an
axial direction of the coupling head and the third operating
means may comprise at least a roller chain.
[0030] According to the first aspect of the present in-
vention, the third operating means may further comprise
a hydraulic cylinder.
[0031] According to a second aspect of the present
invention, it is also disclosed a method for handling waste
collection containers by means of a device for handling
waste collection containers according to the present in-
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vention, comprising the following steps: placing the cou-
pling head in a position such that the first holding member
is located adjacent to, aligned with and at least partially
around the handle of a container; operating the move-
ment of the first movable elements to the handle gripping
position, firmly securing the handle; lifting the container,
placing it such that it is superposed on a discharge area;
moving at least part of one movable element to its over-
load position when a force exerted by the container han-
dle exceeds a threshold; returning said at least part of
one movable element to its handle gripping position from
its overload position when the force exerted by the con-
tainer handle is inferior to the threshold.
[0032] According to the second aspect of the present
invention, the method may further comprise the steps of
operating the movement of the second movable ele-
ments to the position of interaction with the operator;
moving the second holding member to the gate closing
position by means of the displacing mechanism, allowing
the second movable elements to support a vertical load
produced by the weight of the waste located on the gates
of the container and transmitted through the gate oper-
ator; operating the displacing mechanism until placing
the second holding member in the gate opening position,
causing the movement of the second holding member
and the gate operator, causing the opening of the gates
mechanically linked to said gate operator; and operating
the displacing mechanism again until placing the second
holding member in the gate closing position, causing the
closing of said gates, putting the container back in its
original location and releasing the first and second hold-
ing members.
[0033] According to the second aspect of the present
invention, the first, second and third operating means
may be controlled by means of a programmable control
unit provided with at least a first and a second handling
configuration, which are adapted, respectively, for han-
dling a container containing a gate operator of a first type
and for handling a container containing a gate operator
of a second type, the first and second configurations dif-
fering at least in the predetermined handle gripping and
release positions, and/or in the gate opening and closing
positions; and wherein the programmable control unit
may implement the following steps: determining if the
container to be handled integrates a gate operator of a
first type or a gate operator of the second type based on
the information obtained by means of sensors or by
means of information entered by an operator through an
interface; applying a first handling configuration if the
container to be handled integrates a gate operator of the
first type or a second handling configuration if the con-
tainer to be handled integrates a gate operator of the
second type.
[0034] According to the second aspect of the present
invention, a camera and/or a lidar sensor may be inte-
grated in the coupling head for providing information of
the handle and the gate operator, and in that the pro-
grammable control unit uses said information of the han-

dle and the gate operator to guide the coupling head to
the handle and the gate operator and/or to determine if
the gate operator is of the first type or of the second type.
[0035] It will be understood that references to geomet-
ric position, such as parallel, perpendicular, tangent, etc.
allow deviations up to 6 5° from the theoretical position
defined by this nomenclature.
[0036] It will also be understood that any range of val-
ues given may not be optimal in extreme values and may
require adaptations of the invention to these extreme val-
ues are applicable, such adaptations being within reach
of a skilled person.
[0037] Other features of the invention appear from the
following detailed description of an embodiment.

Brief description of the Figures

[0038] The foregoing and other advantages and fea-
tures will be fully understood from the following detailed
description of an embodiment with reference to the ac-
companying drawings, to be taken in an illustrative and
non-limitative manner, in which:

FIG. 1 shows a top perspective view of an exemplary
embodiment of a device for handling waste collection
containers according to the present invention.

FIG. 2 shows a bottom perspective view of the first
holding member of the exemplary embodiment of a
device for handling waste collection containers
shown in FIG. 1 with the first movable elements in
the handle release position.

FIG. 3 shows a bottom perspective view of the first
holding member of the exemplary embodiment of a
device for handling waste collection containers
shown in FIG. 1 with the first movable elements in
the handle gripping position.

FIG. 4 shows a schematic front view of two different
handles of waste collection containers.

FIG. 5 shows a perspective view of the first holding
member of the exemplary embodiment of a device
for handling waste collection containers shown in
FIG. 1.

FIG. 6 shows an exploded perspective view of a first
movable element of the exemplary embodiment of
a device for handling waste collection containers
shown in FIG. 1.

FIG. 7 shows a front view of a first movable element
of the exemplary embodiment of a device for han-
dling waste collection containers shown in FIG. 1, in
its overload position.

FIG. 8 shows a section view along the cut line VIII-
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VIII of the first movable element shown in FIG. 7.

FIG. 9 shows a side view of a first movable element
of the exemplary embodiment of a device for han-
dling waste collection containers shown in FIG. 1.

FIG. 10 shows a sectioned perspective view along
the cut line X-X of the first movable element shown
in FIG. 9.

Detailed description of an embodiment

[0039] The foregoing and other advantages and fea-
tures will be fully understood from the following detailed
description of an embodiment with reference to the ac-
companying drawings, to be taken in an illustrative and
not limitative way.
[0040] FIG. 1 shows a top perspective view of an ex-
emplary embodiment of a device for handling waste col-
lection containers according to the present invention. The
device comprises a coupling head 1 which comprises a
head structure 30 arranged to be attached at a distal end
of a crane arm in a waste collection vehicle (not shown).
Said head structure 30 further comprises a first holding
member 10 having first movable elements 14 operated
by first operating means.
[0041] In the exemplary embodiment shown, the first
holding member 10 comprises a lower plate 11 for hous-
ing the first movable elements 14 and an upper plate 12
attached to the head structure 30. Between said upper
and lower plates 12, 11, the first holding member 10 com-
prises an intermediate plate (in this view is hidden). Said
intermediate plate is driven by an actuator 20, which in
the exemplary embodiment shown is a hydraulic cylinder,
which rotates said intermediate plate around a longitudi-
nal axis of the head structure 30.
[0042] In this view can be seen a channel 110 that
houses and guides a corresponding first movable ele-
ment 14, which slides or moves along said channel 110.
[0043] In this exemplary embodiment, the linear travel
of the first movable elements 14 along their correspond-
ing channel 110 is limited by the actuator 20, and in par-
ticular, by the rotation that the actuator 20 imparts to the
intermediate plate by the protruding part 132.
[0044] FIGS. 2 and 3 show a bottom perspective view
of the first holding member 10 of the exemplary embod-
iment of a device for handling waste collection containers
shown in FIG. 1, with the movable elements in its handle
release position and in its handle gripping position, re-
spectively.
[0045] As can be seen, the exemplary embodiment
shown comprises four first movable elements 14 ar-
ranged in a cross shaped manner. However, other em-
bodiments can have a different number of first movable
elements 14, for example, a pair of them facing each
other.
[0046] In this exemplary embodiment, the lower plate
11 defines a circular opening 112 for the passage there-

through of the handle 2, 2’ of a waste collection container
3 (see FIG. 4) to be handled by the device object of the
present invention.
[0047] In these figures can be seen the link member
141 that, in this exemplary embodiment, operatively con-
nects each first movable element 14 to the intermediate
plate of the first holding means 10.
[0048] In this exemplary embodiment, the intermediate
plate is at least partly guide by a corresponding circular
groove or housing in the lower plate 11 and in the upper
plate 12.
[0049] In this exemplary embodiment, each first mov-
able element 14 is operatively connected to a link mem-
ber 141 that is also operatively connected to the inter-
mediate plate, so that the rotation of the intermediate
plate simultaneously drives all first movable elements 14.
The connection between the first movable element 14,
the link member 141 and the intermediate plate is pref-
erably done using non-permanent attachment means,
such as, bolts and nuts, screws, etc. This particular em-
bodiment also comprises a plate for each first movable
element 14, placed between the lower plate 11 and the
intermediate plate 13 that can, among other benefits,
ease the movement, and in particular, ease the rotation
of the intermediate plate relative to the head structure 30
and the first holding member 10 by easing the sliding of
the intermediate plate 13 relative to the upper and lower
plates 12, 11 that are fixed.
[0050] In the embodiment shown, the upper plate 12
is attached to the lower plate 11 using threaded fasteners,
however other types of fastening means can also be
used.
[0051] FIG. 4 shows a schematic front view of two dif-
ferent handles 2, 2’ of a waste collection container 3.
[0052] The device object of the present invention can
be used for handling containers 3 having gates on its
lower face, filling openings in its upper half, a handle 2,
2’ firmly attached to the container 3 on its upper face,
which allows holding the entire container and its waste
load through said handle 2, 2’. Certain containers 3 can
have a handle 2, 2’ comprising a gate operator 201, 201’
arranged in a position adjacent or concentric to said han-
dle 2, 2’, which is mechanically linked to the gates of the
container 3, for example, by means of an articulated bar
mechanism or a cable and pulley mechanism. Said me-
chanical link allows the axial movement of the gate op-
erator 201, 201’ to cause the opening and closing of said
gates and to cause at least a part of the weight of the
waste deposited on the lower gates of the container 3 to
be transmitted through the mentioned mechanical link to
the gate operator 201, 201’ while lifting the container 3.
In embodiments of the device of the present invention
comprising a second holding member having second
movable elements, said transmitted loads are supported
by said second holding member.
[0053] As can be seen, both handles 2, 2’ comprise a
tubular section 202 and a head 200 protruding from said
tubular sections 202. In both handles 2, 2’ shown, the
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tubular section 202 has a squared cross-section, al-
though other handles 2,’2 can have tubular sections hav-
ing different cross-sections.
[0054] In the gate operator 201 of the first type, the
gate closing position will be the position in which said
operator 201 is completely inserted into the handle 2,
without projecting above the same, whereas the gate
opening position will be the position in which said gate
operator 201 of the first type projects a predetermined
distance from the handle 2. In FIG. 3 the gate operator
201 of the first type is shown in the gate opening position.
However, in other embodiments, the gate opening posi-
tion can be the position in which the operator is complete-
ly inserted into the handle, without projecting above the
same, whereas the gate closing position can be the po-
sition in which said gate operator projects a predeter-
mined distance from the handle.
[0055] In the gate operator 201’ of the second type,
said gate operator 201’ comprises a flange and the gate
opening position will be the position in which said gate
operator 201’ is in the lower point of its vertical travel, the
mentioned flange being close to and superposed to the
handle.
[0056] This one will also be the resting position of the
gate operator 201’ of the second type, the container 3
being supported on the ground, and the opening of the
lower gates therefore being prevented as they are sup-
ported on the ground. In the case shown in FIG. 3, al-
though the gate operator 201’ of the second type is in
the gate opening position, the gates will remain closed
as they are supported on the ground, which means that
the mechanical link between the gate operator 201’ of
the second type and the gate must allow that position,
for example, by integrating cables or chains that can stay
loose in this resting position.
[0057] The gate closing position of the gate operator
201’ of the second type will be the position in which the
flange of the gate operator 201’ of the second type is
arranged at a predetermined distance from the head 200
greater than the distance existing in the gate opening
position, in the upper limit of its vertical travel.
[0058] The two types of handles 2, 2’ depicted in FIG.
4 have been shown for illustrative purposes, as other
types of handles 2, 2’ of waste collection containers 3
can also be used with the device of the present invention.
[0059] FIG. 5 shows a perspective view of the first hold-
ing member 10 of the exemplary embodiment of a device
for handling waste collection containers shown in FIG.
1. In this view can be seen a channel 110 that houses
and guides a corresponding first movable element 14,
which slides or moves along said channel 110. Sliding
or moving along their corresponding channel 110, the
first movable elements 14 move in a radial manner from
the handle release position to the handle gripping posi-
tion, and vice versa. In the handle release position, the
first movable elements 14 are placed so that they do not
interfere with the container handle 2, 2’ of the container
3 (see FIG. 4) and the device of the present invention

can be uncoupled from the container 3. In the handle
gripping position, a flat or planar surface of the first mov-
able elements 14 is placed in contact with a correspond-
ing flat surface of the container handle 2,2’, and in par-
ticular, with a corresponding flat surface of the tubular
section 202 of the container handle 2, 2’, firmly securing
the container handle 2, 2’ to the device of the present
invention. In said handle gripping position the first mov-
able elements 14 interfere geometrically with the head
200 of the container handle 2, 2’, thus providing a more
secure coupling between the container handle 2, 2’ and
the device for handling waste container of the present
invention.
[0060] This figure clearly depicts the protruding part
132 of the intermediate plate protruding from the upper
plate 12 through the aperture 120. Although in the em-
bodiment shown the aperture 120 is in the upper face of
the upper plate 12, in other embodiments, said aperture
can be in the side face of said upper plate 12, as the
protruding part 132 in other embodiments can also pro-
trude radially instead of longitudinally with respect to a
longitudinal axis of the head structure 30 (see FIG. 1).
[0061] In the exemplary embodiment shown, in order
to allow a tilting motion of the link member 141 with re-
spect to its corresponding first movable element 14, each
first movable element 14 comprises an indentation. A
groove 111 aids in allowing and guiding the movement
of the first movable element 14 by guiding a pin that slides
along a corresponding groove.
[0062] FIG. 6 shows an exploded perspective view of
a first movable element 14 of the exemplary embodiment
of a device for handling waste collection containers
shown in FIG. 1. The first movable element 14 of the
exemplary embodiment shown comprises a sliding ele-
ment 143 having a first end having a flat surface for being
placed in contact with the handle 2, 2’ of the container 3
(see FIG. 4). Said sliding element 143 has a second end
operatively connected to a resilient element, which in the
case of the exemplary embodiment shown is a spring
145, which is operatively fixed to the first movable ele-
ment 14.
[0063] In other embodiments, the resilient element can
comprise two or more springs 145 arranged to work in
parallel.
[0064] In this exemplary embodiment, the sliding ele-
ment 143 is partially housed in a chamber 144, which
guides the movement of the corresponding sliding ele-
ment 143, among other functions.
[0065] In the handle gripping position and in the handle
release position, said sliding element 143 protrudes from
the chamber 144 (see FIGS. 9 and 10). However, when
the container handle 2,2’ applies a force to said sliding
element 143 greater than a certain threshold, the spring
145 is compressed and the sliding element 143 moves
into the chamber 144, thereby reaching an overload po-
sition of the first movable element 14. When said excess
force disappears, i.e., the force that the first movable el-
ement 14 receives comes back to the normal or regular
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values, the spring 145 pushes the sliding element 143
back to its resting or working position.
[0066] When the sliding element 143 moves the over-
load position of the first movable element 14, the con-
tainer handle remains secured as the upper face of the
first movable element 14 still interferes with the head 200
of the handle 2, 2’.
[0067] In the exemplary embodiment shown, the slid-
ing element 143 is operatively attached to the spring 145
by a washer 148 and a connection pin 147. However, in
other embodiments said connection may be deferent.
Said connection is preferably non-permanent, so that the
first movable element 14 can be disassembled for main-
tenance, for example. However, said connection can also
be made using permanent attaching means.
[0068] In this exemplary embodiment, the spring 145
operatively abuts against a cap 146 of the first movable
element. Said cap allows for easy access to the inside
of the first movable element 14, and in particular, to the
chamber 144 and the elements housed therein. Howev-
er, other embodiments can lack of such cap 146. In other
embodiments, there can be intermediate elements be-
tween the resilient element and the cap 146.
[0069] In this embodiment, the first movable element
14 comprises a protrusion 149 in one of its lateral faces
for sliding along a groove of matching shape in the lower
plate 11, thus aiding in the guidance of the first movable
element. Other embodiments can lack of such protrusion
149, and the counterpart groove, or can have a protrusion
149 on each lateral face, and thus, the lower plate has a
corresponding groove on each lateral face of the channel
110 (see, for example, FIG. 5).
[0070] In order to further increase the guidance of the
first movable element 14, in this exemplary embodiment,
the first movable element defines a groove or channel
150 for receiving a corresponding protrusion in the lower
plate 11. As can be seen in greater detail in FIG. 9, the
first movable element 14 of the embodiment shown com-
prises a groove or channel 150 on each lateral face, an
in particular, on the lower portion of each lateral face.
However, the first movable element 14 can only comprise
a channel in one of its lateral faces, or even lack of it.
[0071] FIG. 7 shows a front view of a first movable el-
ement 14 of the exemplary embodiment of a device for
handling waste collection containers shown in FIG. 1. As
can be seen, in this figure the first movable element 14
is in its overload position as the sliding element 143 is
completely housed in the body of the first movable ele-
ment 14. This can be seen in greater detail in the section
view of FIG. 8 along the cut line VIII-VIII depicted in FIG. 7.
[0072] FIG. 8 shows a section view of the first movable
element shown in FIG. 7 along the cut line VIII-VIII. This
section view clearly shows the sliding element 143 com-
pletely housed in the body of the first movable element
14. In order to reach its overload position, it is not nec-
essary that the sliding element 143 is completely inserted
in the chamber 144, as a slight insertion therein may suf-
fice to reduce the force applied by the container handle

2, 2’ that a particular first movable element 14 has to
withstand.
[0073] This sectional view shows the arrangement of
the sliding element 143, the washer 148, the connection
pin 147, the spring 145 and the cap 146.
[0074] FIG. 9 shows a side view of a first movable el-
ement 14 of the exemplary embodiment of a device for
handling waste collection containers shown in FIG. 1.
Contrary to what is shown in FIGS. 7 and 8, in this figure
the first movable element 14 is in its resting or working
position, that is to say, in the handle gripping or in the
handle release position, with the sliding element 143 pro-
truding from the boy of the first movable element 14.
[0075] In the handle release position and in the handle
gripping position, the sliding element 143 protrudes sub-
stantially the same. Only when a force applied to said
sliding element 143 exceeds a certain threshold, said
threshold being determined by the spring 145, the sliding
element moves to the overload position by moving inside
the chamber 144, wholly or in part.
[0076] The side view of FIG. 9 allows the clearly see
the protrusion 149 in a side face and both grooves or
channels 150 of the first movable element 14. As each
first movable element 14 has to withstand considerable
forces when lifting a container that is full, it is advanta-
geous that the first movable element 14 is properly guid-
ed.
[0077] In FIG. 9 is also depicted the cut line X-X
[0078] FIG. 10 shows a sectioned perspective view
along the cut line X-X of the first movable element shown
in FIG. 9. This views shows the internals of a first movable
element 14 of the exemplary embodiment of the present
invention shown.
[0079] Certain embodiments of the device according
to the present invention can comprise a second holding
member having second movable elements arranged to
be operated by means of second operating means, said
second movable elements being movable between a
gate operator release position and a position of interac-
tion with the gate operator 201, 201’ and allowing said
movable elements to come into geometric interference
with the gate operator 201, 201’, preventing its free move-
ment, the first holding member being adapted to be at-
tached to the handle 2, 2’ and the second holding mem-
bers being adapted to be arranged in the position of in-
teraction. Said embodiments according to the present
invention also comprise a displacing mechanism ar-
ranged to be operated by third operating means envis-
aged for axially moving said second holding member with
respect to said first holding member between gate closing
and gate opening positions, by means of the relative axial
movement between the handle 2, 2’ and the gate operator
201, 201’ of the mentioned container 3, causing the clos-
ing and/or opening of the lower gates of the container 3.
That is to say, said embodiments besides handling the
waste collection container 3, can also empty their content
in a discharge area. In embodiments lacking such fea-
tures, the containers 3 can be emptied, for example, by
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an operator manually activating a discharge mechanism
of the containers 3. Embodiments of the device according
to the present invention which are able to discharge the
content of the container 3 are preferred, but as previously
stated, are not necessary.
[0080] In the exemplary embodiment shown, each first
movable element 14 comprises two lateral faces perpen-
dicular to its flat surface and chamfered edges between
the flat surface and the lateral faces. However, in other
embodiments the first movable elements 14 can have a
different shape than the one described.
[0081] In the exemplary embodiment shown, the first
movable elements 14 comprise a sliding member 143
that moves along a longitudinal axis of the corresponding
first movable element to move to the overload position
when a force exerted by the container handle 2, 2’ ex-
ceeds a certain threshold. However, in other embodi-
ments, for example, an end of the first movable element
can be attached to the rest, or body, of the first movable
element via a resilient element, so that part of said first
movable element, in particular, said end, moves to the
overload position. Other arrangements or configurations
of the first movable elements are also possible and within
the scope of the present invention.
[0082] It will be understood that various parts of one
embodiment of the invention can be freely combined with
parts described in other embodiments, even being said
combination not explicitly described, provided that such
combination is within the scope of the claims and that
there is no harm in such combination.

Claims

1. Device for handling waste collection containers, the
device comprising a coupling head (1) which com-
prises a head structure (30) arranged to be attached
to the distal end of a crane arm comprised in a waste
collection vehicle, said head structure comprising:

a first holding member (10) having first movable
elements (14) operated by means of first oper-
ating means, said first movable elements (14)
being movable between a handle gripping posi-
tion and a handle release position and for being
coupled to a mushroom-shaped handle (2, 2’)
fixed on an outer surface of a container (3) and
for holding up said container (3) through said
handle (2, 2’), each of said first movable ele-
ments (14) having a flat surface adapted for be-
ing placed in contact with a corresponding flat
surface of the mushroom-shaped handle (2, 2’)
in their handle gripping position;
said first operating means being controlled by
means of a control unit;
characterized in that at least part of the first
movable elements (14) is movable from the han-
dle gripping position to an overload position, in

which the first movable elements (14) are into
geometric interference with the mushroom-
shaped handle (2, 2’),
and in that the first holding member (10) com-
prise resilient elements configured to move at
least part of the first movable elements (14) from
the handle gripping position to the overload po-
sition when a force exerted by the container han-
dle (2, 2’) exceeds a threshold.

2. Device, according to claim 1, wherein the first mov-
able elements (14) comprise a sliding element (143)
having a first end having a flat surface for being
placed in contact with the mushroom-shaped handle
(2, 2’) in the container handle position and a second
end operatively attached to a first end of a resilient
element operatively fixed to the corresponding first
movable element (14).

3. Device, according to claim 2, wherein the sliding el-
ement (143) is partly housed in a chamber (144) of
the corresponding first movable element (14), the
corresponding resilient element being housed in said
chamber.

4. Device, according to claim 3, wherein the second
end of the resilient element operatively abuts against
a cap (146) of the corresponding chamber (144).

5. Device, according to claim 3 or 4, wherein the sliding
element (143) is configured to slide along the corre-
sponding chamber (144) to move from the handle
gripping position to the overload position, and vice
versa.

6. Device, according to any one of the preceding
claims, wherein the first holding member (10) com-
prises a lower plate (11) for housing the first movable
elements (14), and an intermediate plate for simul-
taneously actuating the first movable elements (14),
said intermediate plate being arranged between the
lower plate (11) and an upper plate (12) attached to
the head structure (30).

7. Device, according to claim 6, wherein an end of each
first movable elements (14) is operatively connected
to the intermediate plate by a link member (141).

8. Device, according to claim 7, wherein at least part
of the link member (141) slides along a groove
matching the shape of the link.

9. Device, according to any one of claims 6 to 8, where-
in the first operating means comprise an actuator
(20) and wherein the intermediate plate comprises
a protruding part (132) for being operatively connect-
ed to said actuator (20).
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10. Device, according to claim 9, wherein the actuator
(20) is configured to rotate the intermediate plate rel-
ative to the head structure (30).

11. Device, according to any one of the preceding
claims, wherein each first movable element (14)
comprises two lateral faces perpendicular to its flat
surface.

12. Device, according to any one of the preceding
claims, wherein the first holding member (10) com-
prises at least a pair of movable elements (14) facing
each other.

13. Device, according to any one of the preceding
claims, wherein said head structure (30) further com-
prises:

- a second holding member having second mov-
able elements arranged to be operated by
means of second operating means, said second
movable elements being movable between a
gate operator (201, 201’) release position and a
position of interaction with the gate operator
(201, 201’) and allowing said second movable
elements to come into geometric interference
with the gate operator, preventing its free move-
ment, the first holding member being adapted
to be attached to the handle and the second
holding members being adapted to be arranged
in the position of interaction, and the gate oper-
ator (201, 201’) being arranged in the container
(3) in a position adjacent and/or concentric to
said handle (2, 2’) and mechanically linked to
lower gates of the container (3) for controlling
their opening and closing;
- a displacing mechanism arranged to be oper-
ated by a third operating means envisaged for
axially moving said second holding member with
respect to said first holding member between
gate closing and gate opening positions, by
means of the relative axial movement between
the handle and the gate operator (201, 201’) of
the mentioned container (3) linked to the first
and second holding members, causing the clos-
ing and/or opening of said lower gates of the
container mechanically linked to the gate oper-
ator (201, 201’); and

wherein the second movable elements are movable
between the gate operator (201, 201’) release posi-
tion and the position of interaction with the gate op-
erator (201, 201’); and the first, second and third op-
erating means are controlled by means of the control
unit.

14. Method for handling waste collection containers by
means of a device for handling waste collection con-

tainers according to any one of claims 1 to 13, com-
prising the following steps:

- placing the coupling head (1) in a position such
that the first holding member (10) is located ad-
jacent to, aligned with and at least partially
around the handle (2, 2’) of a container (3);
- operating the movement of the first movable
elements (14) to the handle gripping position,
firmly securing the handle (2, 2’);
- lifting the container (3), placing it such that it is
superposed on a discharge area;
- moving at least part of one movable element
(14) to its overload position when a force exerted
by the container handle (2, 2’) exceeds a thresh-
old;
- returning said at least part of one movable el-
ement (14) to its handle gripping position from
its overload position when the force exerted by
the container handle (2, 2’) is inferior to the
threshold.

15. Method, according to claim 14, further comprising
the steps of:

- operating the movement of the second mova-
ble elements to the position of interaction with
the operator (201, 201’);
- moving the second holding member to the gate
closing position by means of the displacing
mechanism, allowing the second movable ele-
ments to support a vertical load produced by the
weight of the waste located on the gates of the
container (3) and transmitted through the gate
operator (201, 201’);
- operating the displacing mechanism until plac-
ing the second holding member in the gate open-
ing position, causing the movement of the sec-
ond holding member and the gate operator (201,
201’), causing the opening of the gates mechan-
ically linked to said gate operator (201, 201’);
and
- operating the displacing mechanism again until
placing the second holding member in the gate
closing position, causing the closing of said
gates, putting the container back in its original
location and releasing the first and second hold-
ing members.
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