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(57)  The equipment (1) comprises a lifting arm (9)
having an upper end portion (9a) rotatably engaged to a
support structure (6) about a horizontal overturning axis
(X1), between a lowered position and an emptying posi-
tion wherein it extends in an upward inclined direction.
The lifting arm (9) provides at the bottom a base coupling
(15) configured to engage a lower edge (22) of a bin (3).
The upper end portion (9a) provides an upper coupling
(23) for the engagement of a coupling eyelet (25) provid-
ed at the top of the bin (3). To prevent accidental falling
ofthe bin (3) to the benefit of safety, upperlocking devices
(38) lock the upper coupling (23) during tipping, while
lower locking devices (50) comprising a harpoon (52) co-
operating with a matching seat (51) lock the base cou-
pling (15) to the lifting arm (9).
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Description

[0001] The present invention relates to equipment for
emptying bins in waste containers. In particular, the in-
vention is conveniently used to facilitate the handling of
waste bins of such a size and weight that they cannot be
easily handled for the purpose of emptying into larger
waste containers, e.g. of the dumpster type.

[0002] As is well known, the organised collection of
municipal waste in many cases involves the use of spe-
cial containers, e.g. of the "bell" shaped or dumpster type,
appropriately located in different areas of urban land -
usually on a pavement and/or by the roadside - to enable
citizens to dispose of waste.

[0003] The containers are periodically emptied into
suitably equipped vehicles, which transport the waste to
the respective treatment sites.

[0004] The use ofthese containers by citizens involves
the regular delivery of waste in relatively small quantities,
such that they can be easily transported and handled by
a person.

[0005] However, for certain types of users, e.g. bars,
restaurants, shops or the like, where waste production
is typically higher than in households, transferring waste
to dumpsters can be more problematic. In fact, in these
circumstances, delivery operations involve the transfer
of far greater quantities of waste than those associated
with a normal household. In such circumstances, the
waste may be temporarily accumulated in special bins,
typically wheeled bins of the type prescribed in UNI-EN
380 with a capacity of between 120 and 360 litres, to be
transferred to the container for public use at the end of
the shift or working day.

[0006] Inordertofacilitate the emptying of the bins into
the containers, equipment with a lifting arm hinged to a
support structure that is attached to one of the side walls
of the container for public use has been proposed. The
lifting arm has a base coupling onto which the lower edge
of the bin is hooked, and an upper coupling that incorpo-
rates a coupling mechanism configured to retain a cou-
pling eyelet protruding from an upper edge of the bin. To
protect the coupling mechanism against the entry of for-
eign objects and/or tampering, the base coupling has a
gripping element attached to a movable rod inside the
lifting arm. Engaging the bin at the base coupling causes
the gripping element to lower and consequently the rod
to slide, whichin turn causes the opening of an inlet open-
ing provided in the lifting arm at the height of the upper
coupling. Pushing the bin towards the lifting arm causes
the insertion of the coupling eyelet of the inlet opening
and the engagement thereof by the upper coupling. At
this point, the lifting arm can be rotated about its hinging
axis on the support structure, so that the waste is tipped
into the container.

[0007] The applicant has noted that the known equip-
ment described above has certain limitations and draw-
backs.

[0008] First of all, the mobility of the base coupling is
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a source of potential danger in that the gripping element,
e.g. because itis inadvertently touched during the tipping
manoeuvre or for other reasons, can undergo uncon-
trolled displacement and cause the base coupling to dis-
engage from the bin while the latter is suspended in an
upside-down position and still loaded with waste. Such
circumstances represent an obvious safety limitation, as
disengaging the bottom edge of the bin in an inverted
condition can easily result in the bin falling over and/or
serious structural damage at the top coupling. This situ-
ation is aggravated by the fact that the engagement of
the coupling eyelet by the coupling mechanism is rather
unstable, and unsuitable for firmly holding the bin at its
upper edge.

[0009] A further limitation of the state of the art stems
from the fact that the known equipment is designed to be
associated with bell-shaped containers, which are
equipped with a movable bottom for emptying purposes,
and have upward sloping outer side walls. In this type of
container, the inclination of the side walls and the typical
positioning of the waste delivery openings make it easier
to spill the contents of the bin inside the container. The
applicant has, however, found that the known equipment
is unsuitable for installation on containers other than bell-
type ones, e.g. on dumpster containers where the side
walls have downwardfacing outer surfaces and where it
is difficult to properly convey waste spilled from the bin
into the container.

[0010] The object of the present invention is substan-
tially to overcome the problems encountered in the prior
art.

[0011] In particular, the aim is to propose equipment
for emptying bins with improved reliability of use, both in
relation to safety for the user and in relation to safeguard-
ing mechanical components from unwanted damage. A
further aim of the invention is to propose a piece of equip-
mentthat can be easily and effectively adapted to operate
on any container, be it a bell-shaped type, a dumpster
type, or the like.

[0012] These purposes and others, which will better
appear in the course of the following description, are sub-
stantially achieved by equipment for emptying bins into
waste containers, comprising: a support structure rigidly
engageable to a waste container; a lifting arm having an
upper end portion rotatably engaged to the support struc-
ture about a horizontal overturning axis, and movable
between a lowered or rest position wherein it extends in
a substantially vertical direction, and an emptying or
raised position wherein it extends in an upward inclined
direction away from the overturning axis; a base coupling
arranged at a lower end portion of the lifting arm opposite
the upper end portion, and configured to engage a lower
edge of a bin; an upper coupling arranged close to the
upper end portion of the lifting arm and arranged to en-
gage a coupling eyelet provided at the top of the bin, and
upper locking devices to lock the upper coupling to the
lifting arm at least when the lifting arm is moved away
from the lowered position towards the emptying position.
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[0013] Preferably, lower locking devices are also pro-
vided to lock the base coupling to the lifting arm at least
when the lifting arm is moved away from the lowered
position.

[0014] The combined action of the lower and upper
locking devices promotes a stable and secure engage-
ment of the bin during emptying.

[0015] In at least one convenient embodiment, the
equipment may also have one or more of the hereinafter
characteristics.

[0016] Preferably, the base coupling comprises a grip-
ping element slidably engaged to said lower end portion
and movable parallel to a longitudinal extension of the
lifting arm between a waiting position wherein itis moved
towards the upper end portion and a working position
wherein itis moved away from the upper end portion and
elastic return elements operating between the lifting arm
and the gripping element to push it towards the waiting
position.

[0017] Preferably, the lower locking devices are selec-
tively activatable following a lifting of the lifting arm to-
wards the empty or raised position, in order to lock the
base coupling relative to the lifting arm.

[0018] Preferably, the lower locking devices are deac-
tivated when the liftarmis in the lowered position, in order
to unlock the base coupling relative to the lifting arm.
[0019] Preferably, the lower locking devices comprise:
a matching seat provided by the lifting arm; a tilting har-
poon rotatably engaged relative to the gripping element,
rotatably free about aftilting axis parallel to the overturning
axis and movable by gravity following the movement of
the lifting arm, between an inserted position wherein it
engages the matching seat to inhibit the movement of
the gripping element towards the working position, and
a released position in which it disengages the matching
seat. Preferably, the lifting arm has an inlet opening ac-
cessible at the bin coupling eyelet, and wherein the base
coupling is integral with a rod slidably engaged along the
lifting arm and providing, on the opposite side to the base
coupling, a shutter movabile jointly with the base coupling
between a closed position in which it closes an inlet open-
ing and an opening position in which it disengages the
inlet opening to free access to the coupling eyelet.

[0020] Preferably, the harpoon is tiltably provided by
said rod.
[0021] Preferably, the lifting arm has a handle protrud-

ing towards the longitudinal extension of the lifting arm
away from the base coupling.

[0022] Preferably,the uppercoupling comprises a cou-
pling element that is angularly rotatable about a rotation
axis, selectively between a closed position wherein it is
intended to retain the coupling eyelet of the bin, and an
open position wherein it disengages the coupling eyelet.
[0023] Preferably, the upperlocking devices are selec-
tively activatable after moving the lifting arm away from
the lowered or rest position, in order to lock the upper
coupling relative to the lifting arm.

[0024] Preferably, the upper locking devices are con-
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figured to enable disengagement of the coupling eyelet
by the upper coupling when the lifting arm is in the low-
ered or rest position.

[0025] Preferably, the upperlocking devices comprise:
a tilting pawl rotatably engaged relative to the lifting arm,
that is movable between an inserted position wherein it
engages an insertion seat integral with the coupling ele-
ment to inhibit its rotation towards the open position, and
a released position wherein it disengages the insertion
seat to release the rotation of the coupling element; a
first elastic return element to elastically push the tilting
pawl towards the inserted position; a matching fin integral
with the tilting pawl and engageable against a matching
element fixed to the support structure to bring the tilting
pawl into the inserted position when the lifting arm moves
away from the lowered position.

[0026] Preferably, the coupling element is obtained on
a discoidal cam element perimetrically having a first and
a second stop seat interspersed with a radial relief, and
alternatively engageable by a cam follower probe to se-
lectively retain the coupling elementin the closed position
and in the open position.

[0027] Preferably, the cam element also carries a pe-
rimeter locking seat that can be operationally engaged
by a latch that is elastically retained in a gripping position
and manually movable to a release position to unlock the
movement of the coupling element from the closed po-
sition.

[0028] Preferably, the latch has two side expansions,
laterally protruding from the lifting arm at opposite sides
respectively.

[0029] Preferably, there are also devices for locking
the lifting arm in the lowered position, which can be se-
lectively deactivated following engagement of the cou-
pling eyelet by the upper coupling.

[0030] Preferably, the locking devices comprise an
auxiliary coupling element provided by the cam element
and operatively engaged, following movement of the cou-
pling element to the open position, with an auxiliary cou-
pling eyelet provided by the support structure.

[0031] Preferably, there should also be atleasttwo sta-
bilising matching elements protruding fromthe liftingarm,
spaced parallel to the overturning axis and configured to
act against a wall of the bin at positions laterally opposite
to the upper coupling.

[0032] Preferably, the support structure comprises: an
upright; at least one coupling plate configured to be fixed
to a side wall of a waste container; fixing members for
fixing said at least one coupling plate to the upright.
[0033] Preferably, there is also a conveyor chute con-
figured to convey into the waste container material spilled
from the bin in the emptying position, and constrained to
the upper end portion of the lifting arm and to the support
structure by means of an articulated quadrilateral lever
system.

[0034] Preferably, the articulated quadrilateral lever
system comprises the overturning axis.

[0035] Preferably, the articulated quadrilateral lever
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system is configured to impose on the conveyor chute
an overall angular excursion greater than the rotation
made by the lifting arm about the overturning axis.
[0036] Further features and advantages will better ap-
pear from the detailed description of a preferred but not
exclusive embodiment of equipment for emptying bins
into waste containers, according to the presentinvention.
Such description will be set forth herein below with ref-
erence to the accompanying drawings, provided for
merely indicative and therefore nonlimiting purposes,
wherein:

figure 1 shows a perspective view of a waste con-
tainer provided with equipment according to the
present invention, in a rest condition with a bin po-
sitioned nearby;

figure 2 shows the container of figure 1 with a bin in
engagement with the equipment being emptied into
the container itself;

figure 3 shows an upper end portion of the lifting arm,
in a lowered position and with the cover shell in trans-
parency;

figure 4 shows a lower end portion of the lifting arm,
without the cover shell;

figure 5 shows a lateral view of the lifting arm without
the cover shell and at an early stage of the bin en-
gagement, with the base coupling in the working po-
sition and the upper coupling element in the open
position;

figure 6 shows a perspective view of a detail close
the upper end portion of the lifting arm, with the upper
coupling element in the open position:

figure 7 shows the detail of figure 6 in a laterally op-
posite perspective view:

figure 8 is a similar representation to figure 6,
with the upper coupling element in the closed
position;

figure 9 is a similar representation to figure 7,
with the upper coupling element in the closed
position;

figure 10is aninterrupted side view of the equip-
ment with a bin engaged and the lifting arm in
the overturning position.

[0037] With reference to the above-mentioned figures,
1 denotes equipment for emptying bins into waste con-
tainers, according to the present invention. The equip-
ment 1 is suitable for installation on a waste container,
collectively indicated with 2, to facilitate the emptying of
bins 3 into the container itself. The attached figures show,
by way of example, a bin 3 fitted with wheels 3a, of the
type conforming to UNI-EN 380.

[0038] Again by way of example, the waste container
2 is of the dumpster type, presenting a containment tank
4 having a substantially parallelepiped tapered confor-
mation with side walls 4a diverging upwards, equipped
at the top with a cover element having one or more open-
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able access doors 5.

[0039] The equipment1 comprises a support structure
6 rigidly engageable to the waste container 2. As can
best be seen in figure 10, the support structure 6 prefer-
ably comprises an upright 7 extending in a substantially
vertical direction and providing atthe rear, i.e. on the side
facing the waste container 2, one or more coupling plates
8 configured for fixing to one of the side walls 4a of the
containment tank 4. The coupling plates 8 and the upright
7 are preferably made separately from each other, e.g.
of punched and bent sheet metal, and mutually joined by
means of rivets 8a, threaded elements, welding or other
suitable fixing members. This facilitates the adaptation
of the equipment 1 to any type of waste container 2 by
selecting the type of coupling plate 8 suitable for the
waste container 2 on which the equipment is to be in-
stalled.

[0040] The equipment 1 further comprises a lifting arm
9 having its own upper end portion 9a rotatably engaged
to the support structure 6 about a horizontal overturning
axis X1, positioned at a height close to an upper edge
4b of the containment tank 4. The lifting arm 9 is movable
about the overturning axis X1, between a lowered posi-
tion wherein it extends in a substantially vertical direction
as visibleinfigures 1,and 3 to 9, and an emptying position
wherein, as figures 2 and 10 show, it extends in an up-
ward inclined direction away from the overturning axis
X1. The angular excursion made by the lifting arm 9 be-
tween the lowered position and the emptying position is
indicatively comprised between 90° and 180°, preferably
comprised between 120° and 165°, e.g. approximately
150°. In the example shown, the lifting arm 9 has an inner
strut 10 coupled to an upper terminal 11 with a closed
tubular section. The upper terminal 11 is constrained to
an upper end of the support structure 6 at the overturning
axis X1. At one end of the inner strut 10 opposite the
upper terminal 11, a lower end 12 is fixed, providing a
handle 13, which protrudes substantially in the direction
and continuation of the longitudinal extension of the arm
itself. The inner strut 10 and the upper terminal 11 are
preferably enclosed in a cover shell 14, which is rigidly
fastened thereto, e.g. by rivets or other suitable fixing
means, so as to stabilise their mutual positioning.
[0041] A base coupling 15 is arranged at a lower end
portion 12 of the lifting arm 9, which is slidably engaged
relative to said lower end portion 12. The base coupling
15 has a plate-like gripping element 16, arranged in par-
allel ata shortdistance from the liftingarm 9, at the bottom
provided with a base bridge 17 (figure 5) projecting hor-
izontally through a slot 18 defined in the lower end 12 of
the lifting arm 9.

[0042] The base bridge 17 is integral to a lower end of
arod 19 slidably guided along the inner strut 10, internally
to the lifting arm 9. Consequently, the entire base cou-
pling 15 is movable parallel to a longitudinal extension
of the lifting arm 9 between a waiting position wherein it
is moved towards the upper end portion 9a and a working
position wherein it is moved away from the upper end



7 EP 4 365 106 A1 8

portion 9a. One or more return springs 20 or equivalent
spring elements of another type (figures 3 and 5) operate
between the inner strut 10 and the rod 19, or other parts
belonging respectively to the lifting arm 9 and the base
coupling 15, to constantly draw the latter back to the wait-
ing position.

[0043] An upward-opening recess 21 is defined be-
tween the gripping element 16 and the lifting arm 9 (figure
4), which lends itself to accommodating a lower edge 22
ofthe bin 3, protruding inferiorly from one of its back walls.
[0044] For the purposes of the initial engagement with
the lifting arm 9 in the lowered position, the bin 3 is tilted
about the axis of rotation of its wheels 3a so as to raise
its lower edge 22, and then brought closer to the lifting
arm 9, until the lower edge 22 is above the recess 21. A
slight rotation of the bin 3 causes a lowering of the lower
edge 22 and its consequent insertion into the recess 21,
until it meets the base bridge 17 and lowers the base
coupling 15 towards the working position, overcoming
the action of the return springs 20.

[0045] Close to the upper end portion 9a of the lifting
arm 9, internally thereto, an upper coupling 23 is housed,
accessible through aninlet opening 24 formed in the cov-
er shell 14 and configured to operatively engage a cou-
pling eyelet 25 protruding horizontally from an upper
edge of the bin 3.

[0046] Inthe absence of engagement between the bin
3 andthelifting arm 9, the inlet opening 24 is conveniently
closed by a shutter 26 defined at one end of the rod 19,
on the opposite side to the base coupling 15. The longi-
tudinal displacement of the rod 19, caused by the lower-
ing of the base coupling 15 pressed by the lower edge
22 of the bin 3 during engagement, causes the shutter
26 to slide from a closed position in which it closes the
inlet opening 24, to an open position in which it disen-
gages the inlet opening 24 to free access to the coupling
eyelet 25.

[0047] The upper coupling 23 comprises a coupling
element 27, preferably formed on a discoidal cam ele-
ment 28 rotatably engaged between a pair of retaining
cheeks 29 rigidly fixed relative to the lifting arm 9, pref-
erably within the upper terminal 11. The cam element 28
is angularly rotatable about a rotation axis Z, preferably
parallel to the overturning axis X1. As a result of alter-
nating angular rotations of the cam element 28, the cou-
pling element 27 is selectively positionable between a
closed position in which it lends itself to retaining the cou-
pling eyelet 25 of the bin 3 inserted through the inlet open-
ing 24, and an open position in which it disengages the
coupling eyelet 25. A first stop seat 30a and a second
stop seat 30b are defined along a perimeter edge of the
cam member 28 interspersed with a radial relief 31. The
first and second stop seats 30a, 30b are alternatively
engageable by a cam follower probe 32, provided by an
arm 33 (depicted in transparency in figures 6 and 8) tilt-
ably hinged to one of the retaining cheeks 29. A contrast
spring 34 elastically pushes the cam follower probe 32
towards the perimeter edge of the cam element 28, to
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elastically retain the coupling element 27 selectively in
the closed position when the cam follower probe 32 is in
the first stop seat 30a, and in the open position when the
cam follower probe 32 is in the second stop seat 30b. In
otherwords, the camelement 28 is subjected to a bistable
kinematic motion, brought about by the cooperation be-
tween the stop seats 30a, 30b, the radial relief 31 and
the cam follower probe 32, under the action of the con-
trast spring 34.

[0048] The upper coupling 23 is also associated with
locking devices 35 of the lifting arm 9 in the lowered po-
sition, which can be selectively deactivated following en-
gagement of the coupling eyelet 25 with the upper cou-
pling itself. The locking devices 35 preferably comprise
an aucxiliary coupling element 36 provided by the cam
element 28, substantially diametrically opposed to the
coupling element 27. The auxiliary coupling element 36
is operatively engageable, following movement of the
coupling element 27 to the open position, with an auxiliary
coupling eyelet 37 provided by the support structure 6.
More particularly, the alternating angular rotation of the
cam element 28 brings the auxiliary coupling element 36
between an engaged position (figures 6 and 7) in which
it engages the auxiliary coupling eyelet 37, and an un-
coupled position (figures 8 and 9) in which the auxiliary
coupling eyelet 37 is disengaged from the auxiliary cou-
pling element 36.

[0049] The coupling position of the auxiliary coupling
element 36 corresponds to the opening position of the
coupling element 27. The lifting arm 9 is therefore locked
in the lowered position when bin 3 is disengaged from
the upper coupling 23. The closed position of the coupling
element 27 corresponds in turn to the uncoupling position
of the auxiliary coupling element 36, so that the lifting
arm 9 is free to rotate to the emptying position when the
bin 3 is engaged at the upper coupling 23.

[0050] Upper locking devices 38 are also provided to
lock the upper coupling 23 to the lifting arm 9, at least
when the latter is moved away from the lowered position
towards the emptying position. The upper locking devices
38 preferably comprise a tilting pawl 39, integral with a
matching fin 40 rotatably engaged to one of the retaining
cheeks 29, preferably opposite to that bearing the arm
33 of the cam follower probe 32. Alternating angular ro-
tations of the matching fin 40 cause the pawl 39 to move
from and towards the perimeter edge of the cam element
28, between an engaged and an disengaged position. In
the engaged position, the pawl 39 engages an insertion
seat41 provided by the cam element 28, and thus integral
with the coupling element 27, to inhibit rotation of the
latter towards the open position. In the disengaged po-
sition, the pawl 39 disengages the insertion seat 41 to
release the mobility of the coupling element 27 towards
the respective open position.

[0051] A first spring or other elastic return element 42
operating between the matching fin 40 and one of the
retaining cheeks 29, or other fixed part relative to the
lifting arm 9, elastically pushes the pawl 39 towards the
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engaged position. The matching fin 40 has an end pro-
jection 43 which can be engaged against the auxiliary
coupling eyelet 37, or other fixed matching element
against the support structure 6, to overcome the resist-
ance of the first return spring 42 and bring the pawl 39
into the released position as the lifting arm 9 reaches the
lowered position. When the lifting arm 9 moves away
from the lowered position, the first return spring 42 push-
es the tilting pawl 39 into the inserted position, locking
the coupling element 27 in the closed position.

[0052] The upper locking devices 38 may further com-
prise a latch 44 provided by an auxiliary arm 45 tiltably
engaged to at least one of the retaining cheeks 29, or
other fixed part in relation to the lifting arm 9. The latch
44 has at least one, preferably two, side expansions 45a,
45D, laterally protruding from respectively opposite sides
of the lifting arm 9, so as to be easily accessible to an
operator from either side of the lifting arm 9 itself.
[0053] A second return spring 46 acts on the latch 44
to keep it elastically in contact against the perimeter edge
of the cam element 28, close to the coupling element 27.
[0054] When the coupling element 27 is in the closed
position, the latch 44 lends itself to being elastically
pushed by the second return spring 46 into a gripping
position, in which it engages a perimeter locking seat 47
provided along the perimeter edge of the cam element
28. In this way, a stable engagement of the bin 3 by the
upper coupling 23 is ensured, preventing accidental dis-
engagement thereof, for example, should the lifting arm
9 fall back to the lowered position under the effect of the
weight of the full bin.

[0055] Whentheequipment1isinthewaiting condition
to receive a bin 3 to be emptied, the lifting arm 9 is placed
in the lowered position while the cam element 28 of the
upper coupling 23 is retained by the cam follower probe
32 in the first stop seat 30a, so as to keep the coupling
element 27 in the open position. At the same time, the
auxiliary coupling element 36 remains in the coupling po-
sition so that the lifting arm 9 cannot be lifted. After the
bin 3 to be emptied has been engaged with its lower edge
22 at the base coupling 15 causing the lowering of the
rod 19 and the consequent opening of the inlet opening
24, the bin 3 lends itself to being pushed towards the
lifting arm 9, so that the coupling eyelet 25 engages with
the inlet opening 24 to engage with the coupling element
27 of the upper coupling 23. By engaging the coupling
member 27, the coupling eyelet 25 transmits a thrust ac-
tion on the cam member 28 causing it to rotate angularly
anti-clockwise relative to figures 5 and 6, so as to cause
the disengagement of the first stop seat 30a from the
cam follower probe 32 and the engagement of the latter
in the second stop seat 30b, after climbing over the radial
relief 31. This angular rotation of the cam element 28
causes the coupling element 27 to move into the closed
position, resulting in the retaining of the bin 3 at the cou-
pling eyelet 25, and the simultaneous release of the lifting
arm 9 by translation of the auxiliary coupling element 36
into the respective release position. The snapping of the
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latch 44 into its perimeter locking seat 47 helps to retain
the coupling element 27 in the closed position.

[0056] The bin 3 is therefore firmly retained in at least
two points respectively distant from each other, i.e. at its
lower edge 22 by the gripping element 16 of the base
coupling 15, and at the coupling eyelet 25 by the upper
coupling 23.

[0057] To promote the stability of the bin 3 engaged to
the lifting arm 9, a pair of stabilising matching elements
48 can be conveniently provided, protruding from the lift-
ing arm 9, spaced parallel to the overturning axis X1 and
configured to act against a front wall of the bin 3, in po-
sitions laterally opposite to the upper coupling 23, to in-
hibit undesirable tilting of the bin 3 about its vertical ex-
tension.

[0058] After opening the access door 5 provided on
the waste container 2, the lifting arm 9 can then be
gripped at the handle 13 and rotated about the overturn-
ing axis X1, in order to determine the emptying of the
contents of the bin 3 into the containment tank 4. This
operation can be facilitated by one or more pneumatic
springs 49 or other elastic devices operating between
the support structure 6 and the lifting arm 9 to assist the
lifting of the bin 3 during overturning. Since the handle
13 protrudes on the longitudinal continuation of the lifting
arm 9, moving away from the base coupling 15, the risk
of accidental interference of the user’s hands against the
gripping element 16 during the overturning action, and
the consequent risk of causing accidental disengage-
ment of the lower edge 22 of the bin 3, is conveniently
reduced.

[0059] To further improve the safe engagement of the
bin 3 by the base coupling 15, there are also lower locking
devices 50 suitable for locking the base coupling 15
against the lifting arm 9, at least when the lifting arm 9 is
moved away from the lowered position. In a preferred
embodiment, the lower locking devices 50 provide that
on the lifting arm 9, e.g. along the inner strut 10, a match-
ing seat 51 is provided which can be operationally en-
gaged by a tilting harpoon 52 rotatably engaged relative
to the gripping element 16. More in particular, the har-
poon 52 is preferably engaged along the rod 19, rotatably
free about a tilting axis Y parallel to the overturning axis
X1 and movable by gravity in consequence of the move-
ment of the lifting arm 9, between an inserted position
wherein it engages the matching seat 51 to inhibit the
movement of the gripping element 16 towards the work-
ing position, and a released position in which it disen-
gages the matching seat 51. When the lifting arm 9 is in
the lowered position, the harpoon 52 retains its released
position so that the rod 19 slides downwards during the
engagement of the bin 3. Therefore, the lower locking
devices 50 are deactivated when the lifting arm 9 is in
the lowered position, so that the base coupling 15 is un-
locked relative to the lifting arm 9.

[0060] The lowerlocking devices 50 are selectively ac-
tivated following a lifting of the lifting arm 9 to the emptying
or raised position, in order to lock the base coupling 15
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relative to the lifting arm 9. More specifically, following
the lifting of the lifting arm 9 to the emptying or raised
position, the harpoon 52 rotates by gravity about its hinge
axis Y into the working position, due to the engagement
of the matching seat 51. Undesirable displacements of
the gripping element 16 in engagement relation with the
lower edge 22 of the container are thus inhibited during
the operation of overturning the bin 3.

[0061] In a possible embodiment variant, where mo-
bility of the gripping element 16 is not required to control
the sliding of the rod 19, the lower locking devices 50
may more simply provide fixing elements (e.g. screws,
rivets, welds) to realise a fixed mounting of the gripping
element 16 itself relative to the lifting arm 9.

[0062] The upper locking devices 38 are selectively
activated after moving the lifting arm 9 away from the
lowered or rest position to lock the upper coupling 23
relative to the lifting arm itself. In fact, the movement of
the lifting arm 9 away from the lowered or rest position
also causes the detachment of the end projection 43 from
the auxiliary coupling eyelet 37, and the consequent ro-
tation of the matching fin 40 by the first return spring 42.
Accordingly, the pawl 39 is brought into the inserted po-
sition with the respective insertion seat 41 provided in
the cam element 28. This further improves the safety of
use by limiting the risk of the container becoming unde-
sirably disengaged from the upper coupling 23, e.g. as
a result of displacement of the latch 44 due to shocks or
accidental interference with the user’s hands during the
overturning step.

[0063] The lifting of the lifting arm 9 to the emptying
position causes the substantial overturning of the bin 3
and the exit of the waste contained therein andits transfer
to the containment tank 4. In order to facilitate the proper
conveying of waste into the containment tank 4, a con-
veying chute 53 may be provided configured close to the
upper end portion 9a of the lifting arm 9, configured to
convey the material spilled from the bin 3 into the waste
container 2.

[0064] The conveyor chute 53 has a front edge 53a
constrained to the upper end portion 9a of the lifting arm
9 itself, e.g. by means of a hinge 54 fixed to the upper
terminal 11 and defining a second constraint axis X2 par-
allel to the overturning axis X1. Starting from its own front
edge 53a, the conveyor chute 53 extends above the up-
per end portion 9a of the lifting arm 9 to its own rear edge
53b, facing rearwards on the opposite side to the front
edge 533, i.e. towards the waste container 2, and over-
hanging the support structure 6.

[0065] Also hinged to the conveyor chute 53, about a
third constraint axis X3 spaced parallel to the second
constraint axis X2, is at least one deflection lever 55, two
in the illustrated example, hinged to the support structure
6 according to a fourth constraint axis X4 spaced parallel
to the overturning axis X1, away from the upper end por-
tion 9a. In other words, the conveyor chute 53 is con-
strained to the lifting arm 9 and to the support structure
6 by means of an articulated quadrilateral lever system,
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the vertices of which are represented respectively by the
second, third and fourth constraint axis X2, X3, X4 and
the overturning axis X1. Through a careful choice of po-
sitioning and reciprocal distances between the axes X1,
X2, X3 and X4, this articulated quadrilateral is geomet-
rically configured in such a way as to impose on the con-
veyor chute 53 a rototranslatory movement during the
angular rotation performed by the lifting arm 9 about the
overturning axis X1, between the lowered position and
the emptying position. In an initial step of the movement
from the lowered position, the conveyor chute 53 per-
forms a rotation with a smaller angular excursion than
that performed by the lifting arm 9, in order to maintain
a substantially upward orientation from its front edge 53a
and to easily climb over the upper edge 4b of the con-
tainment tank 4. In a terminal step of the movement to-
wards the emptying position, the conveyor chute 53
makes an angular excursion greater than that made by
the lifting arm 9, so as to assume an orientation directed
downwards from its front edge 53a, in order to fit easily
inside the containment tank 4 beyond the upper edge 4b
and facilitate the conveying of the material falling from
the bin 3.

[0066] When emptying is complete, the lifting arm 9
can be easily returned to its lowered rest position by man-
ual action on handle 13. The upper locking devices 38
are configured to enable disengagement of the coupling
eyelet 25 by the upper coupling 23 when the lifting arm
9 is in the lowered position. In fact, when the lowered or
restposition is reached, the end projection 43 encounters
the auxiliary coupling eyelet 37 causing a new rotation
of the matching fin 40 and the consequent displacement
of the pawl 39 into the released position from the respec-
tive insertion seat 41. With a manual displacement of the
latch 44 and a simultaneous pulling action exerted on the
bin 3, it is therefore possible to impose on the cam ele-
ment 28 a rotation such as to reposition the first stop seat
30a in engagement relation with the cam follower probe
32, enabling the disengagement of the coupling eyelet
25 from the upper coupling 23. The emptied bin 3 can
then be easily removed from the equipment 1, with the
disengagement of the lower edge 22 of the bin itself from
the gripping element 16 of the base coupling 15, recalled
by the return spring 20 to the waiting position.

Claims

1. Equipment for emptying bins into waste containers,
comprising:

a support structure (6) rigidly engageable to a
waste container (2);

a lifting arm (9) having an upper end portion (9a)
rotatably engaged to the support structure (6)
about a horizontal overturning axis (X1), and
movable between a lowered position wherein it
extends in a substantially vertical direction, and



13 EP 4 365 106 A1 14

an emptying position wherein it extends in an
upward inclined direction away from the over-
turning axis (X1);

a base coupling (15) arranged at a lower end
portion (12) of the lifting arm (9) opposite the
upper end portion (9a), and configured to en-
gage a lower edge (22) of a bin (3);

an upper coupling (23) arranged close to the up-
per end portion (9a) of the lifting arm (9) and
arranged to engage a coupling eyelet (25) pro-
vided at the top of the bin (3);

further comprising:

lower locking devices (50) to lock the base
coupling (15) to the lifting arm (9) at least
when the lifting arm (9) is moved away from
the lowered position;

upper locking devices (38) to lock the upper
coupling (23) to the lifting arm (9) at least
when the lifting arm (9) is moved away from
the lowered position towards the emptying
position.

Equipment according to claim 1, wherein the base
coupling (15) comprises a gripping element (16) sl-
idably engaged to said lower end portion (12) and
movable parallel to a longitudinal extension of the
lifting arm (9) between a waiting position wherein it
is moved towards the upper end portion (9a) and a
working position wherein it is moved away from the
upper end portion (9a);

elastic return elements (20) operating between the
lifting arm (9) and the gripping element (16) to push
it towards the waiting position.

Equipment according to claim 2, wherein the lower
locking devices (50) comprise:

a matching seat (51) provided by the lifting arm
(9); and

a tilting harpoon (52) rotatably engaged relative
to the gripping element (16), rotatably free about
a tilting axis parallel to the overturning axis (X1)
and movable by gravity in consequence of the
movement of the lifting arm (9), between an in-
serted position wherein it engages the matching
seat (51) to inhibit the movement of the gripping
element (16) towards the working position, and
a released position in which it disengages the
matching seat (51).

Equipmentaccording to one or more of the preceding
claims, wherein the lifting arm (9) has a handle (13)
protruding towards the longitudinal extension of the
lifting arm (9) away from the base coupling (15).

Equipmentaccording to one or more of the preceding
claims, wherein the upper coupling (23) comprises
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a coupling element (27) that is angularly rotatable
about a rotation axis (Z), selectively between a
closed position wherein it is able to retain the cou-
pling eyelet (25) of the bin (3), and an open position
wherein it disengages the coupling eyelet (25);
wherein the upper locking devices (38) comprise:

a tilting pawl (39) rotatably engaged relative to
the lifting arm (9), that is movable between an
inserted positionin which itengages aninsertion
seat (41) integral with the coupling element (27)
to inhibit its rotation towards the open position,
and a released position wherein it disengages
the insertion seat (41) to release the rotation of
the coupling element (27);

a first elastic return element (42) to elastically
push the tilting pawl (39) towards the inserted
position;

a matching fin (40) integral with the tilting pawl
(39) and engageable against a matching ele-
ment (25) fixed to the support structure (6) to
bring the tilting pawl (39) into the inserted posi-
tion when the lifting arm (9) moves away from
the lowered position.

Equipmentaccording to one or more of the preceding
claims, wherein the coupling element (27) is ob-
tained on a discoidal cam element (28) perimetrically
having a first and a second stop seat (30b) inter-
spersed with a radial relief (31), and alternatively en-
gageable by a cam follower probe (32) to selectively
retain the coupling element (27) in the closed posi-
tion and in the open position.

Equipment according to claim 6, wherein the cam
element (28) further provides a perimeter locking
seat (47)operatively engageable by alatch (44) elas-
tically retained in a gripping position and manually
movable to a release position to unlock the move-
ment of the coupling element (27) from the closed
position, and wherein the latch (44) preferably has
two side expansions (45a), (45b) laterally protruding
from the lifting arm (9) at opposite sides respectively.

Equipmentaccording to one or more of the preceding
claims, further comprising locking devices (35) for
locking the lifting arm (9) in the lowered position, se-
lectively deactivatable following the engagement of
the coupling eyelet (25) by the upper coupling ele-
ment (23), said locking devices (35) preferably com-
prising an auxiliary coupling element (36) provided
by the cam element (28) and operatively engagea-
ble, following the movement of the coupling element
(27) in the open position, with an auxiliary coupling
eyelet (37) provided by the support structure (6).

Equipmentaccording to one or more of the preceding
claims, further comprising at least two stabilising
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matching elements (48) protruding from the lifting
arm (9), spaced parallel to the overturning axis (X1)
and configured to act against a wall of the bin (3) at
positions laterally opposite to the upper coupling
(23).

Equipmentaccording to one or more of the preceding
claims, wherein the support structure (6) comprises:

an upright (7);

at least one coupling plate (8) configured to be
fixed to a side wall of a waste container (2);
fixing members (8a) for fixing said at least one
coupling plate to the upright (7).

Equipmentaccording to one or more of the preceding
claims, further comprising a conveyor chute (53)
configured to convey into the waste container (2) ma-
terial spilled from the bin (3) in the emptying position,
and constrained to the upper end portion (9a) of the
lifting arm (9) and to the support structure (6) by
means of an articulated quadrilateral lever system.

10

15

20

25

30

35

40

45

50

55

16



EP 4 365 106 A1

Fig.1

X

.

—T

\
,__

10



Fig.2




53

EP 4 365 106 A1

Fig.3

44a

11

44

48

9

P, .\ )
o~

44b

12



EP 4 365 106 A1

Fig.4

— — T = —

13



EP 4 365 106 A1

o3

99

Fig.5

53a

29

26
35

20

49

52

50

o1

da

14



EP 4 365 106 A1

Flg . 6 //53
//
/
!
55
55
O
39
30b
32 31
0
. 0
\
O 54
41
27
@a 25
-
46 |
2 ! ) 44
S —
47 26
® f( H\ll
‘_/—Qa
@
4 _—10
-

49
28 29

15



EP 4 365 106 A1

49

16



EP 4 365 106 A1

Fig.8 23
/
/
55
O 55
X1
\\
\.
\\
\ 32
B M 41
30a\ S~ )
23 B 0 O
37 \ ~—_| \\ N
/< ) \\ Q o4
- —1 27
, 25
[ 1
| A [ 1
X | ——44
8 36’/:-'/——/ N \s.\ze
~
/’/’ & T |47
7 ]
- 5 f( 28
7—/// /Qa
/
46 /
19
/ G
6 ) . _—10
L—
4434
49

17

29



EP 4 365 106 A1

Fig.9

18



EP 4 365 106 A1

19



10

15

20

25

30

35

40

45

50

55

European
Patent Office
Office européen

Europdisches
Patentamt

des brevets

[

EPO FORM 1503 03.82 (P04C01)

EP 4 365 106 A1

Application Number

EUROPEAN SEARCH REPORT
EP 23 20 0192

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 5 784 947 A (BAYNE JIMMY O [US] ET AL) 1,10 INV.
28 July 1998 (1998-07-28) B65F1/02
A * figures 3,4 * 2-9,11 B65F1/14
A DE 20 2008 015365 Ul (BAUER HEINZ DIETER 1

* figure 1 *

[DE]) 12 February 2009 (2009-02-12)

TECHNICAL FIELDS
SEARCHED  (IPC)

B65F
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 20 December 2023 de Miscault, Xavier

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another

document of the same category
A : technological background
O : non-written disclosure
P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

20




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 365 106 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 23 20 0192

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

20-12-2023
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 5784947 A 28-07-1998 Ca 2098685 Al 23-12-1993
DE 69307952 T2 04-09-1997
DE 69329581 T2 31-05-2001
EP 0575867 A2 29-12-1993
ES 2097395 T3 01-04-1997
Us 5447405 A 05-09-1995
Us 5784947 A 28-07-1998
UsS 5826485 A 27-10-1998
Us 6167795 B1 02-01-2001

DE 202008015365 Ul 12-02-2009 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

21



	bibliography
	abstract
	description
	claims
	drawings
	search report

