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(54) OPENING APPARATUS FOR A WASTE CONTAINER

(57) Opening apparatus (10) separably mountable
with a waste container (100) which comprises a contain-
ment chamber (103), adapted to pass from a closing po-
sition which does not provide accessible openings to said
containment chamber (103) to an opening position which
provides at least an access opening to the containment
chamber (103), comprising a coupling body (11) coupla-
ble with said container (100), a drawer (30) with solid
dihedral geometrical shape rotatably mounted with said
coupling body (11) defining a first rotation axis of said

drawer (30), said drawer (30) and said coupling body (11)
defining a chamber (35) of predefined volume for housing
a waste bag of said predefined volume, a tilting wall (70)
hinged at a point (63) of the coupling body (11) which
rotates about said second rotation axis bonded by said
at least one spacing bar (90) hinged with another point
(65) of at least one guide element (20) and hinged at a
point (75) of said tilting wall (70), where said at least one
guide element (20) is hinged at a point (25) of the coupling
body (11) and defines another rotation axis. (Figure 7).
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Description

[0001] The present invention relates to an opening ap-
paratus for a waste container.
[0002] In the state of the art, containers for waste bags
are known comprising opening apparatuses which pass
from a closing position to an opening position by means
of a pedal connected to leverage systems. Pressing the
pedal, the opening apparatus passes from the closing
position to the opening position in which a user can throw
a waste bag inside a chamber of the container through
an opening of the opening apparatus. There are contain-
ers comprising opening apparatuses mounted with con-
tainers and comprising a prehensile lever to be raised by
hand to open an inlet opening towards the chamber of
the container.
[0003] There are electronic recognition apparatuses
adapted to control a lock of the opening apparatus to
prevent the opening apparatus from passing from a clos-
ing position to an opening position preventing the inser-
tion of waste bags.
[0004] Disadvantageously, it is necessary to touch the
container with one hand or foot in order to pass the open-
ing apparatus from a closing position to an opening po-
sition.
[0005] Disadvantageously, the opening apparatus
during a passage between a closing position to an open-
ing position leaves an opening in the chamber of the con-
tainer open, allowing the wrong insertion of waste bags.
[0006] Disadvantageously, the insertion of waste bags
through the opening of the opening apparatus causes
the bags to fall one on top of the other creating a pyramid
of bags. The pyramid-arranged bags do not homogene-
ously fill the chamber of the container, preventing the use
of all the space available in the chamber. The pyramid
of bags can come into conflict with opening and closing
mechanisms of the opening apparatus, leaving the con-
tainer jammed in an intermediate position, or jammed in
the opening or closing position.
[0007] Disadvantageously, the opening and closing
mechanisms of the container are energy-inefficient and
consume electric batteries in a short time.
[0008] The object of the present invention is to provide
an opening apparatus separably mountable with a waste
container which overcomes the disadvantages set forth
above and which functions without jamming, which is sol-
id, safe and which allows predetermining a defined vol-
ume of waste to be thrown through it preventing the de-
livery of higher volumes of waste than allowed, which in
the closing position has no access openings, nor even
partial, which allows passing from a closing position to
an opening position without any contact with parts of the
human body and only if there is an identification of a user
authorized to throw waste bags, which is energy efficient,
which consumes little electric battery, which cooperates
with the elements of the opening apparatus according to
claim 1.
[0009] In accordance with the invention, this object is

achieved with an opening apparatus separably mounta-
ble with a waste container according to claim 1.
[0010] Other features are envisaged in the dependent
claims.
[0011] The features and advantages of the present in-
vention will be more apparent from the following descrip-
tion, which is to be understood as exemplifying and not
limiting, with reference to the appended schematic draw-
ings, wherein:

figure 1 is a front view of a container comprising an
opening apparatus according to the present inven-
tion;
figure 2 is a side view of the container of figure 1;
figure 3 is an axonometric view of the opening ap-
paratus separated from the container and in the clos-
ing position;
figure 4 is a side view from the left of the opening
apparatus in the closing position;
figure 5 is a side view from the right of the opening
apparatus in the closing position;
figure 6 shows an uncovered side view from the left
of the opening apparatus in the closing position;
figure 7 is a perspective view of the opening appa-
ratus separated from the container and in the open-
ing position;
figure 8 is a side view from the left of the opening
apparatus in the opening position;
figure 9 is a side view from the right of the opening
apparatus in the opening position;
figure 10 shows an uncovered side view from the left
of the opening apparatus in the opening position;
figure 11 shows an uncovered side view from the
right of a detail of the opening apparatus in the clos-
ing position comprising a lock in the closing position;
figure 12 shows an uncovered side view from the
right of the detail of the opening apparatus in one of
the multiple non-return positions and of the lock in
the non-return position;
figure 13 shows an uncovered side view from the
right of the detail of the opening apparatus in the
opening position and of the lock in the opening po-
sition;
figure 14 shows an axonometric view of figure 13;
figure 15 shows a detail of the lock in the opening
position comprising a cam in contact with an ignition
switch of a motor;
figure 16 shows an alternative opening apparatus
comprising an alternative guide element in a non-
return position;
figure 17 shows the alternative opening apparatus
of figure 16 in a closing position;
figure 18 shows a partially uncovered axonometric
view of an alternative opening apparatus in the open-
ing position comprising a push element integral with
the tilting wall;
figure 19 shows a side view of the alternative opening
apparatus of figure 18 in the opening position;
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figure 20 shows a section view of the alternative
opening apparatus of figure 18 in the closing posi-
tion;
figure 21 shows a partially uncovered axonometric
view of an alternative drawer of the opening appa-
ratus comprising two internal draft walls;
figure 22 shows a projection view of the alternative
drawer of figure 21 on a geometric plane which pass-
es from the extreme sides of a chamber of the draw-
er;
figure 23 shows a projection view of an alternative
drawer comprising a multiplicity of strips which pro-
trude upwards with respect to a rear wall of the draw-
er;
figure 24 shows a section view of the alternative
drawer of figure 23.

[0012] With reference to the aforementioned figures
and in particular figures 1 and 2, a container 100 for waste
divided into predefined volumes where each predefined
volume of waste is a bag for waste is shown.
[0013] The container 100 comprises a box-like body
101, a lid 102 and a containment chamber 103 for waste.
The lid 102 of the box-like body 101 comprises at least
two openable side flaps 111 and 112 and is adapted to
pass from a closing configuration to an opening config-
uration. The opening configuration of the lid 102 provides
at least one access opening to the containment chamber
103 for waste by opening the two side flaps 111, 112.
The lid 102 passes to the opening configuration when
the container 100 is opened, inclined or overturned to be
emptied of the waste contained in the containment cham-
ber 103 by means of enabled waste collection means,
such as for example waste collection vehicles not shown
in the figures.
[0014] Alternatively, the lid 102 can also comprise only
an openable flap 111, 112.
[0015] The container 100 comprises an opening appa-
ratus 10 which is separably mountable with the container
100 and is adapted to pass from a closing position which
does not provides any access openings to the contain-
ment chamber 103 to an opening position which provides
at least an access opening to the containment chamber
103. In particular, it is provided that the opening appara-
tus 10 is separably mountable with at least one of the
two side flaps 111, 112 of the lid 102 of the box-like body
101 of the container 100.
[0016] To facilitate the insertion operations of prede-
fined volumes of waste by people, the opening apparatus
10 is separably mounted with a side flap 111 of the lid
102 so that when the opening apparatus 10 is in the open-
ing position it occurs that the access opening to the con-
tainment chamber 103 is directed towards one side of
the container 100. Advantageously, this ergonomic po-
sition of the opening apparatus 10 also facilitates people
of short stature to insert the waste bag comfortably and
effortlessly in the opening of the opening apparatus 10.
[0017] As shown in particular in figures 3-10, the open-

ing apparatus 10 comprises a coupling body 11 couplable
with the side flap 111 of the lid 102 of the container 100.
The coupling body 11 comprises a couplable portion 14
with the side flap 111 of the lid 102 whose shape is com-
parable with that of the side flap 111 and complementary
with the side flap 111 so that it can be easily mountable
with it 111.
[0018] Advantageously, the shape of the coupling por-
tion 14 is complementary to the shape of the side flap
111 or complementary to another portion of the lid 102
where it is preferable to mount the opening apparatus 10
so that the opening apparatus 10 can be mounted with
any type of container 100.
[0019] The coupling body 11 comprises an upper cap
12 which protrudes upwards from the couplable portion
14 of the coupling body 11 and a lower limiting wall 13.
[0020] The cap 12 and the lower limitation wall 13 de-
fine an opening 15 of the opening apparatus 10 which
leads to the chamber 103 of the container 100.
[0021] The cap 12 protrudes above the opening 15 and
is adapted to protect the opening 15 from rain so as not
to allow water to drip into the containment chamber 103.
[0022] The coupling body 11 further comprises a lower
portion 16 which protrudes downwards starting from the
coupling portion 14.
[0023] Advantageously, the elements of the coupling
body 11 are made of metal sheet suitable for stiffening
the structure of the opening apparatus 10, allowing it to
withstand the stresses to which the container 100 is sub-
jected during operations for delivering waste bags and
for emptying the container 100 and to allow the opening
apparatus 10 to be mounted with any type of container
100.
[0024] The opening apparatus 10 comprises a drawer
30 rotatably mounted with the coupling body 11 defining
a first rotation axis of the drawer 30.
[0025] The drawer 30 is mounted at the opening 15
between the cap 12 and the lower wall 13 of the coupling
body 11.
[0026] The first rotation axis of the drawer 30 passes
through the lower portion 16 of the coupling body 11.
[0027] The drawer 30 is rotatably mounted with the
lower portion 16 of the coupling body 11 by means of two
hubs 40, one on the left and one on the right of the opening
apparatus 10. Each of the two hubs 40 comprises bear-
ings or ball or rolling elements of the sealed and self-
lubricating type so as to advantageously avoid getting
dirty and avoid the entry of dust, or dirt or water.
[0028] The drawer 30 has a solid dihedral geometrical
shape and comprises a transverse section with circular-
sector shape which comprises two radial walls 31, 32, a
front wall 31 and a rear wall 32, protruding along two
different radial directions with respect to the first rotation
axis of the drawer 30 defining an angle θ of 135 sexag-
esimal degrees measured on a geometric plane perpen-
dicular to the first rotation axis, as shown in figures 6 and
10.
[0029] The drawer 30 also comprises two side walls
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33 adapted to form together with the two radial walls 31
and 32 a chamber of the drawer 30 for containing the
waste bag.
[0030] The walls 31-33 of the drawer 30 together with
an internal surface of the cap 12 define a chamber 35 of
predefined volume for housing a waste bag when the
opening apparatus 10 is in the opening position as shown
in particular in figures 7-9. In particular, it is provided that
the predefined volume of the chamber 35 as defined
above is adapted to contain a 30-litre waste bag.
[0031] Alternatively, it is possible to provide that if a
volume of waste bag other than 30 litres is to be housed,
then the angle θ between the front wall 31 and the rear
wall 35 should vary accordingly so that the walls 31-33
of the drawer 30 together with the internal surface of the
cap 12 define a chamber 35 with another predefined vol-
ume for housing a waste bag of different volume.
[0032] Alternatively, it is possible to provide that if a
volume of waste bag other than 30 litres is to be housed,
then the geometry of the cap 12 could be modified without
changing the angle θ between the front wall 31 and the
rear wall 35.
[0033] The drawer 30 comprises two pins 36 which pro-
trude outwardly from both the side walls 33 of the drawer
30 along a direction parallel to the direction of the first
rotation axis.
[0034] The opening apparatus 10 comprises a guide
element 20 which is pivoted at a point 25 of the lower
portion 16 of the coupling body 11. The guide element
20 rotates about the point 25 defining a fourth rotation
axis.
[0035] The guide element 20 comprises a guide slot
26 of curvilinear shape. A lower end of the guide slot 26
comprises a recess 27. The recess 27 of the guide slot
26 is preferably a portion of the guide slot 26 with a cur-
vilinear shape with an inverse curvature with respect to
that of the remaining portion of the guide slot 26.
[0036] The first rotation axis of the drawer 30 and the
fourth rotation axis of the guide element 20 are parallel.
[0037] Each of the two pins 36 of the drawer 30 slides
inside the guide slot 26 of the guide element 20 of the
opening apparatus 10. In fact, a guide element 20 is pro-
vided both on the left and on the right of the opening
apparatus 10.
[0038] The guide slot 26 of the guide element 20 has
a curvature such as to allow the drawer 30 to rotate safely
about the first rotation axis within maximum two stops,
an upper stop which corresponds to an upper end of the
guide slot 26 and the recess 27 of the lower end of the
guide slot 26 of the guide element 20.
[0039] The curvilinear shape of the guide slot 26 has
variable radii of curvature according to angular positions
of the drawer 30 so as to open a tilting wall 70 in the
closing position of the opening apparatus 10.
[0040] The drawer 30 remains in its seat in an advan-
tageously safe manner rotating about the first rotation
axis by means of the two hubs 40 and being guided by
the two pins 36 which slide within the guide slot 26.

[0041] The recess 27 of the lower end of the guide slot
26 is reached by the pin 36 of the drawer 30 when the
opening apparatus 10 is in a non-return position. The
drawer 30 drags the guide element 20 downwards
through the pin 36 causing the tilting wall 70 to open until
the opening apparatus 10 is in the closing position and
the tilting wall 70 is in the opening position.
[0042] The shape of the recess 27 of the guide slot 26
of the guide element 20 is specially made so that the
tilting wall 70 can be opened by snap fitting as much as
possible in order to better launch the waste bag towards
the wall of the containment chamber 103.
[0043] The pin 36 of the drawer 30 and the recess 27
coupled between them advantageously allow to strength-
en the closing position of the opening apparatus 10 avoid-
ing it from being opened accidentally or that the opening
apparatus 10 can be forced.
[0044] The hub 40 comprises a damping device which
is mounted under the bracket 41 in the figures and which
allows dampening the opening movement of the drawer
30 during the passage from the closing position to the
opening position of the opening apparatus 10.
[0045] Alternatively, it is possible to provide that the
damping device can also be used for the passage from
the opening position to the closing position of the opening
apparatus 10.
[0046] The drawer 30 is adapted to pass from a closing
angular position shown in figure 11 which corresponds
to the closing position of the opening apparatus 10 to a
multiplicity of non-return angular positions one of which
positions is shown in figure 12, each of the non-return
positions of the drawer 30 corresponds to respective po-
sitions that the opening apparatus 10 takes on during a
passage step from the opening position to the closing
position, up to an angular opening position of the drawer
30 shown in figures 13 and 14 which corresponds to the
opening position of the opening apparatus 10.
[0047] The hub 40 comprises a lever 45. The lever 45
is mounted in a single piece with the hub 40 and rotates
as a single piece with the hub 40 about the first rotation
axis.
[0048] The lever 45 comprises a first portion 46 and a
second portion 47 which extend along two different radial
directions with respect to the first rotation axis. The two
radial directions are substantially opposite to each other.
Substantially opposed because an angle between the
two radial directions is provided which is adapted to
deamplify the ratio of the force lever of the elastic recall
element 51.
[0049] The first portion 46 of the lever 45 is a first arm
of the lever 45 and is mounted in a single piece with the
rear wall 32 of the drawer 30 so that when the lever rotates
about the first rotation axis, the drawer 30 also rotates
about the first rotation axis.
[0050] The second portion 47 of the lever 45 is a sec-
ond arm of the lever 45 and is connected by means of a
connection means 48 to a first end of a first elastic recall
element 51 of the opening apparatus 10. The first elastic

5 6 



EP 3 689 785 A1

5

5

10

15

20

25

30

35

40

45

50

55

recall element 51 preferably consists of two springs.
[0051] The elastic recall element 51 comprises a sec-
ond end connected to a first point 61 of the coupling body
11 so that the first elastic recall element 51 passes from
a more elongated position corresponding to the closing
position of the opening apparatus 10 as shown in partic-
ular in Figure 4 to a less elongated position corresponding
to the opening position of the opening apparatus 10 as
shown in particular in figures 7 and 8.
[0052] Alternatively, it is provided that the connection
means 48 is a means for regulating the first elastic recall
element 51 and is mounted with the first point 61 of the
coupling body 11.
[0053] The more elongated position of the first elastic
recall element 51 provides that the first elastic recall el-
ement 51 can recall the lever 45 by rotating the drawer
30 in the opening position of the opening apparatus 10.
[0054] As shown in particular in figures 1, 2, 7 and 8,
the opening apparatus 10 comprises leverage means 85
comprising a pedal 80 and at least one pulling cable 81.
The pulling cable 81 comprises a first end 83 connected
to the second portion 47 of the lever 45 and a second
end 84 connected to the leverage means 85 of the pedal
80.
[0055] Starting from the opening position of the open-
ing apparatus 10, the pedal 80 is adapted to pass from
a raised position corresponding to the opening position
of the opening apparatus 10 to a lowered position corre-
sponding to the closing position of the opening apparatus
10, that is, operating in reverse with respect to the state
of the prior art.
[0056] The raised position of the pedal 80 provides that
the first elastic recall element 51 is in the less elongated
position.
[0057] Passing from the raised position to the lowered
position of the pedal 80, the pulling cable 81 is pulled by
the leverage means 85 and moves the lever 45 making
it rotate about the first rotation axis passing the drawer
30 from the opening angular position to the closing an-
gular position, by passing the opening apparatus 10 from
the opening position to the closing position and by pass-
ing the first elastic recall element 51 from the less elon-
gated position to the more elongated position. In this way,
in the closing position of the opening apparatus 10, the
first and second elastic recall elements 51 and 52 are in
the most elongated position ready to open the drawer 30
and pass the opening apparatus 10 from the closing po-
sition to the opening position without using electric bat-
teries and thus saving electricity.
[0058] When the opening apparatus 10 is instead in
the closing position, the pedal 80 can be in any position.
[0059] The opening position of the opening apparatus
10 provides that the drawer 30 is in an opening angular
position as shown in figures 7-9, 13 where the waste bag
can be inserted inside the drawer 30 through the chamber
35 of predefined volume, passing from the opening po-
sition to the closing position of the opening apparatus 10.
Subsequently, the drawer 30 rotates about the first rota-

tion axis by closing the chamber 35 directed towards the
outside of the container 100 and directing the opening of
the chamber 35 of predefined volume towards the inside
of the containment chamber 103 as shown in figure 12.
The closing position of the opening apparatus 10 pro-
vides that the drawer 30 is in the closing angular position
as shown in figures 3-6, 11, completely closing the cham-
ber 35 of predefined volume towards the outside of the
container 100 and opening it to its utmost extent towards
the inside of the containment chamber 103.
[0060] The opening apparatus 10 comprises the tilting
wall 70, a spacing bar 90 and a second elastic recall
element 52 adapted to pass from a more elongated po-
sition to a less elongated position.
[0061] The tilting wall 70 comprises an upper portion
71, a median portion 73 and a lower portion 72.
[0062] The tilting wall 70 comprises a transverse sec-
tion with curvilinear shape which follows the transverse
section with circular-sector shape of the drawer 30, so
that during the rotation of the drawer 30 from the opening
position to the closing position of the opening apparatus
10 the tilting wall 70 does not interfere with the drawer
30 and can close the chamber 35 as long as the opening
apparatus 10 is in the closing position with respect to the
outside.
[0063] The upper portion 71 of the tilting wall 70 is
hinged at a third point 63 of a rear portion of the coupling
body 11 and defines a second rotation axis which is par-
allel to the first rotation axis about which the drawer 30
rotates.
[0064] The tilting wall 70 is located under the access
opening defined by the chamber 35 of predefined volume
formed by the drawer 30 and by the cap 12 when the
drawer 30 passes from the angular closing position to
one of the multiple non-return angular positions.
[0065] The tilting wall 70 rotates about the second ro-
tation axis. The tilting wall 70 is bonded in its rotation
about the second rotation axis by the spacing bar 90.
[0066] The tilting wall 70 passes from a closing position
of an access opening of the chamber 35 of predefined
volume which leads to the containment chamber 103 of
the container 100 which corresponds to the opening po-
sition of the opening apparatus 10 to an opening position
of the access opening to the chamber 35 of predefined
volume which leads to the containment chamber 103 of
the container 100 which corresponds to the closing po-
sition of the opening apparatus 10.
[0067] The spacing bar 90 comprises an upper end 91
and a lower end 92.
[0068] A median point 75 of the median portion 73 of
the tilting wall 70 is hinged at the lower end 92 of the
spacing bar 90 so as to bond the rotation of the spacing
bar 70 about the second rotation axis.
[0069] A first pawl 76 mounted above the tilting wall 70
comprises the median point 75. The first pawl 76 is of
suitable shape so that the spacing bar 90 can rotate piv-
oted at the median point 75 within two stop ends and
therefore can only rotate within an angle defined by the
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shape of the first pawl 76.
[0070] An upper end 91 of the spacing bar 90 is hinged
with a fourth point 65 of the guide element 20 as shown
in particular in figures 6 and 10.
[0071] A second pawl 66 mounted above the guide el-
ement 20 comprises the fourth point 65 of the guide el-
ement 20. The second pawl 66 is of a suitable shape so
that the spacing bar 90 can rotate pivoted at the fourth
point 65 within two stop ends and therefore can only ro-
tate within an angle defined by the shape of the second
pawl 66.
[0072] The second elastic recall element 52 comprises
an upper end connected with a second point 62 of the
coupling body 11 and a lower end connected with an
upper point 74 of the upper portion 71 of the tilting wall
70. The upper point 74 is spaced by a predefined space
from the third point 63 where the upper portion 71 of the
tilting wall 70 is hinged with the coupling body 11.
[0073] The second elastic recall element 52 is adapted
to pass from a more elongated position to a less elon-
gated position. As shown in particular in figures 4 and 5,
the more elongated position of the second elastic recall
element 52 corresponds to the closing position of the
opening apparatus 10, to the angular closing position of
the drawer 30 and to the multiple non-return positions of
the drawer 30.
[0074] As shown in particular in figures 8 and 9, the
less elongated position of the second elastic recall ele-
ment 52 corresponds to the opening position of the open-
ing apparatus 10 and to the opening angular position of
the drawer 30. The second elastic recall element 52 in
the less elongated position is adapted to keep the tilting
wall 70 in position.
[0075] The tilting wall 70 in the closing position advan-
tageously avoids the possibility of forcing the drawer 30
to deliver a higher waste volume than allowed both when
the drawer 30 is in the angular opening position and when
the drawer 30 is in one of the multiple non-return posi-
tions.
[0076] The tilting wall 70 advantageously allows keep-
ing the access opening to the containment chamber 103
of the container 100 closed when the opening apparatus
10 is in the opening position so that only the predeter-
mined volume defined by the walls 31-33 of the drawer
30 and by the cap 12 of the opening apparatus 10 can
be delivered.
[0077] Passing from the opening position of the open-
ing apparatus 10 to the closing position of the opening
apparatus 10, the pedal 80 is pushed with a user’s foot
from the raised position to the lowered position, pulling
the pulling cable 81 pivoted to the upper portion 47 of the
lever 45 and rotating the drawer 30 about the first rotation
axis. The drawer 30, by rotating, pushes the guide ele-
ment 20 to rotate about the point 25 and to open the tilting
wall 70 making the tilting wall 70 rotate in a bonded man-
ner and tensioning the second elastic recall means 52
which passes from the less elongated position to the
more elongated position.

[0078] The tilting wall 70 opens only when the pin 36
of the drawer 30 arrives in the recess 27 of the guide slot
26 of the guide element 20 and pushes the guide element
20 downwards, making it rotate about the fourth rotation
axis about the point 25 of the coupling body 11. The guide
element 20, by moving, moves the spacing bar 90 which
makes the tilting wall 70 move in turn by rotating it about
the third point 63 of the coupling body 11 and passing
the tilting wall 70 from the closing position to the opening
position which corresponds to the closing position of the
opening apparatus 10 and which corresponds to the an-
gular closing position of the drawer 30.
[0079] During this bonded rotary movement of the tilt-
ing wall 70, the waste bag which has been inserted in
the predefined chamber 35 to house the waste bag, is
stopped by the tilting wall 70 which does not drop the
waste bag from the chamber 35 of the drawer 30. When
the opening apparatus 10 passes to the closing position
and the drawer 30 passes to the angular closing position,
the tilting wall 70 opens snap-fittingly and the waste bag
is pushed towards an internal wall of the containment
chamber 103 for waste of the container 100 advanta-
geously preventing the waste bag from falling by gravity
forming a pyramid of waste bags with other waste bags.
The opening by snap fit occurs due to the change in cur-
vature of the guide slot 26 when the pin 36 of the drawer
30 reaches the recess 27 of the final portion 27 of the
guide slot 26. The elastic recall element 52 has the func-
tion of cushioning vibrations. The waste bag is catapulted
by means of the kinetic energy accumulated during the
rotation of the drawer 30. Advantageously the solid di-
hedral shape of the drawer 30 allows increasing the ki-
netic energy of the waste bag since there is an angle
between the front wall 31 and the rear wall 32 of the
drawer 30. If the tilting wall 70 were not there, the waste
bag would first fall into the chamber 103 without acquiring
sufficient kinetic energy to be pushed towards the walls
of the containment chamber 103. The thrust given to the
waste bag by the tilting wall 70 advantageously allows
preventing the opening apparatus 10 from being jammed,
that no pyramid of waste is formed under the drop point
of the waste bag, that the containment chamber 103 for
waste of the container 100 is filled homogeneously and
as effectively as possible. The lack of the tilting wall 70
would cause the waste bag to fall by gravity immediately
under the predefined chamber 35 for housing waste form-
ing a pyramid of waste bags.
[0080] The drawer 30, passing from the closing posi-
tion of the opening apparatus 10 to the opening position
of the opening apparatus 10 passes from the angular
closing position to the opening angular position. By ro-
tating the drawer 30, the pin 36 slides inside the guide
slot 26. The pin 36 stops before reaching the upper stop
and pushes the guide element 20 upwards, making it
rotate about the point 25 of the fourth rotation axis. In
fact, the curvilinear guide slot 26 has the function of keep-
ing the tilting wall 70 adjacent to the drawer 30 in position
and the curvature has an extension of the angle greater
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than the rotation of the drawer 30. The centre of the cur-
vature of the guide slot 26 lies in the first rotation axis of
the drawer 30. The guide element 20 stops its rotation
motion when an upper portion 22 of the guide element
20 abuts against a stop element 122 of the cap 12 of the
coupling body 11. The stop 122 removes a degree of
freedom when the tilting wall 70 is in the closing position
otherwise the friction on the guide element 20 could
cause the tilting wall 70 to rub on the drawer 30, which
the curvilinear shape of the guide slot 26 advantageously
avoids, advantageously preserving the elements of the
opening apparatus 10 for a longer time.
[0081] There are spatial distances between the third
point 63 of the coupling body 11 in which the upper portion
71 of the tilting wall 70 is hinged and the fourth point 65
of the guide element 20 in which the upper end 91 of the
spacing bar 90 is hinged and the second point 62 of the
coupling body 11 where the upper end of the second
elastic recall element 52 is connected so that the tilting
wall 70 can rotate about the second rotation axis and be
bonded by the spacing bar 90. Advantageously, the sec-
ond elastic recall element 52 avoids vibrations and fa-
vours the sliding of the drawer 30 and of the pin 36 inside
the guide slot 26. The action of the guide slot 26, of the
second elastic recall element 52 and of the weight of the
tilting wall 70 allows moving the tilting wall 70 without
providing electric motors that would consume electric
batteries.
[0082] There is a spatial distance between the first
point 61 and the second point 62 of the coupling body
11. In particular, the first point 61 is provided to be posi-
tioned in a front portion of the coupling body 11, while
the second point 62 is provided to be positioned in a rear
portion of the coupling body 11 so that the first elastic
recall element 51 and the second elastic recall element
52 are in a less elongated position when the opening
apparatus 10 is in the opening position as shown in par-
ticular in figure 8 and vice versa the first elastic recall
element 51 and the second elastic recall element 52 are
in a more elongated position when the opening apparatus
10 is in the closing position as shown in particular in figure
4.
[0083] As shown in particular in figures 4-10 there are
two spacing bars 90 on the two left and right sides of the
opening apparatus 10, respectively.
[0084] As shown in particular in figures 11-15, the
opening apparatus 10 of the container 100 comprises a
control unit (not shown in the figures) and a lock 200,
preferably a latch lock, which passes from an opening
position to a closing position adapted to keep the opening
apparatus 10 in the closing position.
[0085] The lock 200 of the opening apparatus 10 is
mounted on one side, the right one, of the opening ap-
paratus 10, as shown in figures 11-15.
[0086] As shown in particular in figure 13, the lock 200
comprises a toothed flange 201 which comprises a first
portion 210 rotatably mounted with the right hub 40 and
pivoted with the hub 40 so as to rotate about the first

rotation axis in a single piece with the drawer 30.
[0087] The toothed flange 201 comprises a second
portion 220 comprising a first tooth 221 and a second
tooth 222.
[0088] The toothed flange 201 comprises a multiplicity
of magnets or other indicators adapted to signal its po-
sition relative to at least one position sensor which checks
the rotation of the toothed flange 201.
[0089] The lock 200 comprises a bracket 202 adapted
to engage with the teeth 221, 222 of the toothed flange
201 and adapted to pass from an engaged position with
the first tooth 221 which corresponds to the closing po-
sition of the opening apparatus 10 and to the angular
closing position of the drawer 30, to a multiplicity of non-
return angular positions where the bracket 202 is en-
gaged in a space between the first 221 and the second
tooth 222 of the toothed flange 201 which corresponds
to the multiplicity of non-return angular positions of the
drawer 30 during the passage between the closing posi-
tion and the opening position of the opening apparatus
10.
[0090] Finally, the bracket 202 remains disengaged
from the toothed flange 201 when the bracket 202 passes
into a disengagement position, leaving the toothed flange
201 free to rotate. The bracket 202 comprises a third
elastic recall element 224 adapted to pass from a relaxed
position to a tension position.
[0091] The disengagement position of the bracket 224
provides that the third elastic recall element 224 is in the
tension position, ready to recall the bracket 202 in the
engagement positions with the teeth 221, 222 or with the
space between the teeth 221, 222 of the toothed flange
201.
[0092] Once the bracket 202 releases the toothed
flange 201 of the lock 200, the elastic recall elements 51
and 52 respectively move the rotation of the drawer 30,
the rotation of the guide element 20 and the bonded ro-
tation of the tilting wall 70 of the opening apparatus 10
by passing the opening apparatus 10 from the closing
position to the opening position without using batteries
and thus advantageously saving the charge of the electric
battery.
[0093] The lock 200 comprises a DC motor 205 pow-
ered by the electric battery of the opening apparatus 10,
a cam 204 pivoted with the motor 205 and rotated ac-
cording to a third rotation axis by the motor 205.
[0094] The lock 200 comprises a switch 206 through
which the motor 205 is powered. The cam 204 is rotated
by the motor 205 and passes from a multiplicity of posi-
tions which do not press the switch 206 to a pressure
position against the switch 206 adapted to press the
switch 206 and switch off the motor 205.
[0095] As shown in figure 11, the bracket 202 is in the
engagement position with the first tooth 221 of the
toothed flange 201 keeping the lock 200 in a locked po-
sition which does not allow the drawer 30 to pass from
the angular closing position to the angular opening posi-
tion and therefore not to pass the opening apparatus 10
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from the closing position to the opening position.
[0096] Once the control unit identifies a person such
as the user enabled to deliver a waste bag of predefined
volume, the motor 205 rotates the cam 204. The cam
204 pushes the bracket 202 in such a way as to pass the
bracket 202 from the engagement position with the first
tooth 221 to the multiplicity of engagement positions be-
tween the first tooth 221 and the second tooth 222 of the
toothed flange 201 as shown in figure 12.
[0097] The motor 205 continues to rotate the cam 204
until the bracket 202 passes to the disengaged position
from the toothed flange 201 as shown in figures 13 and
14. In the disengaged position the toothed flange 201 is
free to rotate and causes the drawer 30 to rotate in the
angular opening position and the opening apparatus 10
in the opening position. In this disengagement position
of the bracket 202, the cam 204 pushes the switch 206
causing the motor 205 to switch off. In the disengagement
position of the bracket 202, the third elastic element 224
is in the tension position.
[0098] To reload the lock 200 and return the bracket
202 to the engagement position first with the second tooth
222 and then with the first tooth 221 of the toothed flange
201, the pedal 80 is lowered by pulling the pulling cable
81 and passing the opening apparatus 10 from the open-
ing position to the closing position.
[0099] The closing position of the opening apparatus
10 corresponds to the engagement position of the brack-
et with the first tooth 221 of the toothed flange 201.
[0100] The control unit is mounted inside a metal box
300 of the opening apparatus 10. The control unit com-
prises at least one memory and a processor adapted to
control at least the motor 205. The metal box 300 mounts
five antennas electrically connected to the control unit
which is in communication with a control unit or with ve-
hicles or with other control units of other containers. The
control unit advantageously allows preventing the five
antennas from interfering with each other and with other
radio communication systems.
[0101] In particular, the five antennas can allow LTE,
3G, 4G, LoRaWAN, WI-FI, radio, RFID tag readers, GPS
communication.
[0102] The control unit is adapted to read the position
of the drawer 30 by means of the magnetic elements of
the toothed flange 201 or other angular position sensors.
[0103] The opening apparatus 10 also comprises a po-
sition detector, for example a GPS, for communicating
the position of the container 100.
[0104] It is possible to communicate with the control
unit to transmit information or receive information to and
from the container 100 by programming the control unit
remotely or closely. For example, from the remote oper-
ating centre it is possible to control all the control units
of the opening apparatuses 10 by commanding to remain
in the opening position or to remain in the closing position.
[0105] The lever 45, the first elastic recall element 51,
the lock 200 and the leverage system 85 with pedal 80
cooperate synergistically with the tilting wall 70 with the

spacing bar 90 and the guide element 20 of the opening
apparatus 10 so as to make the push movement of the
waste bag more effective and efficient by avoiding the
creation of a pyramid of waste and that the opening ap-
paratus 10 works without jamming, which is solid, safe
and that allows predetermining a defined volume of waste
to be thrown through it, preventing deliveries of volumes
of waste higher than allowed, which allows passing from
the closing position to an opening position without any
contact with parts of the human body and only if there is
an identification of a user enabled to throw waste bags,
which is energy efficient, who consumes little electric bat-
tery.
[0106] Advantageously, the opening apparatus 10 ac-
cording to the present invention allows achieving the re-
quirements and objectives required by the current Emilia
Romagna Regional Law relating to the Punctual Fee, the
so-called TCP. The TCP aims at monitoring the number
of deliveries of each user, in this case limited to a maxi-
mum of 30 litres of volume for each delivery, in order to
be able to apply a tax proportional to the actual annual
uses of the deliverer.
[0107] Alternatively, as shown in figures 16 and 17, an
alternative guide element 20 comprises a second slot 28
on the upper portion 22 of the guide element 20. The
drawer 30 comprises a further pin 37 adapted to engage
inside the second slot 28 of the guide element 20. During
the rotation of the drawer 30 from the angular opening
position to the multiplicity of non-return angular positions
one of which is shown in figure 16 to the angular closing
position shown in figure 17, the further pin 37 enters the
second slot 28 by pushing the guide element 20 to rotate
about the fourth rotation axis identified by point 25 caus-
ing the tilting wall 70 to open even more by snap fitting.
[0108] Alternatively, as shown in figures 18-20, the tilt-
ing wall 70 integrally mounts a push element 77. The
push element 77 is a wall which protrudes the upper por-
tion 71 of the tilting wall towards the chamber 35. As
shown in figures 18 and 19 in the opening position of the
opening apparatus 10 the push element 77 does not in-
terfere with the waste bag and follows the curvilinear
shape of the tilting wall 70. The push element 77 follows
the transverse section with circular-sector shape of the
drawer 30, so that during the rotation of the drawer 30
from the opening position to the closing position of the
opening apparatus 10 the push element does not inter-
fere with the drawer 30. As shown in figure 20 in the
closing position of the opening apparatus 10 and in the
opening position of the tilting wall 70, the push element
77 which protrudes towards the front wall 31 like a hook
advantageously allows pushing towards the rear wall 32
a possible wet or humid waste bag that has adhered to
the front wall 31 allowing to increase the kinetic energy
of the waste bag pushed towards the containment cham-
ber 103. The same effect of increasing the thrust energy
by the push element 77 occurs with the side walls 33, as
well as with the front wall 31.
[0109] Alternatively as shown in figures 21 and 22 the
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drawer 30 also comprises two internal draft walls 38 ar-
ranged coupling with the side walls 33. The volume of
the chamber 35 of the drawer 30 for containing the waste
bag is restricted by the two internal draft walls 38. Each
internal draft wall 38 has a shape that follows that of the
respective side wall 33. A rear portion 382 of each of the
internal draft walls 38 mates with a rear side of the side
wall 33 and with sides of the rear wall 32. The internal
draft wall 38 gradually moves away from the correspond-
ing side wall 33. As shown in figure 22, the internal draft
wall 38 at rest forms a draft angle ϕ with the respective
side wall 33 which is comprised between 2 and 15 sex-
agesimal degrees, where the draft angle ϕ is measured
in projection on a geometric plane which passes through
the ends of the two radial walls 31 and 32 as shown in
figure 22. Advantageously, the internal draft walls 38 are
elastic in that they are connected to the drawer 30 only
on the side mating between the rear wall 32 and the rear
portion 382 of the internal draft wall 38, that is, each in-
ternal draft wall 38 can oscillate about the draft angle ϕ
passing from a position of maximum approach with the
respective side wall 33 to a position of maximum distance
from the respective side wall 33. Advantageously, the
internal draft walls 38 allow reducing an engagement an-
gle between the waste bag and chamber 35 with respect
to the direction of discharge of the waste inside the cham-
ber 103, reducing the friction between the bag and the
walls of the chamber 35 and even more avoiding that a
wet or humid waste bag can adhere to the walls of cham-
ber 35. Advantageously, the internal draft walls 38 reduce
the inlet opening of the waste bag from the front wall part
31 with respect to the outlet opening of the waste bag
from the rear wall part 32.
[0110] Alternatively, the internal draft walls 38 are also
fixed to the front wall 31 so that the internal draft walls
38 are rigidly connected to both the front wall 31 and the
rear wall 32. In this alternative, the internal draft walls 38
do not oscillate about the draft angle ϕ. This alternative
is advantageous in that it is provided that the curvilinear
flaps of the side walls 33 close with the curvilinear side
flaps of the internal draft walls 38 so as to completely
close every possible interspace between the walls 33
and 38 so that no interspaces accessible from the outside
are formed or where dirt accumulates.
[0111] Alternatively, as shown in figures 14, 23 and 24,
an internal face of the front wall 31 of the drawer 30 com-
prises at least two first strips 39 parallel to each other
which rise from the surface of the internal face of the front
wall 31. Advantageously, the presence of the first strips
39 allows increasing the friction between a waste bag,
even wet or humid, which would otherwise get stuck be-
tween an edge of the cap 12 and the edge of the front
wall 31 of the drawer 30, due to the centrifugal force fol-
lowing the rotation of the drawer 30 in the passage from
the opening position to the closing position. The present
of the first strips 39 advantageously allows during the
introduction of the waste bag by the user not to slide the
bag out of the chamber 35 of the drawer 30 since the first

strips 39 are arranged horizontally, i.e. parallel to the ro-
tation axis of the drawer 30.
[0112] Again alternatively, as shown in figures 23 and
24, the rear wall 32 is provided to comprise a multiplicity
of second strips 34. The second strips 34 are arranged
parallel to each other and rise from the surface of an
internal face of the rear wall 32. The second strips 32 are
arranged vertically, i.e. perpendicular to the rotation axis
of the drawer 30, so that when the opening apparatus 10
is in the closing position and the drawer 30 is rotated
towards the inside of the containment chamber 103, the
second strips 34 reduce the adhesion of a waste bag to
the rear wall 32 by not decreasing the kinetic thrust. The
presence of the second strips 34 advantageously allows
not to reduce the thrust of kinetic energy even of a bag
of wet or humid waste. As shown in particular in figure
24, the second strips 34 also have a trapezoidal shape,
that is, they comprise a first portion 341 close to the in-
ternal face of the front wall 31 and a second portion 342
on the opposite side towards the containment chamber
103, wherein the first portion 341 is more raised from the
internal face of the rear wall 32 with respect to the second
portion 342, so as to facilitate the sliding of the waste bag
by increasing an emptying angle.
[0113] Alternatively, the first portion 341 and the sec-
ond portion 342 are raised with the same height measure
with respect to the internal face of the rear wall 32.
[0114] Alternatively, the second strips 34 can be U-
shaped folded sheets which rise from the internal face
of the rear wall 32. Advantageously, the latter alternative
allows decreasing the adhesion surface of the bag to the
rear wall 32 of the drawer 30.
[0115] The invention thus conceived is susceptible to
many modifications and variants, all falling within the
same inventive concept; furthermore, all details can be
replaced by equivalent technical elements. In practice,
the materials used, as well as the dimensions thereof,
can be of any type according to the technical require-
ments.

Claims

1. Opening apparatus (10) separably mountable with
a waste container (100) which comprises a contain-
ment chamber (103), said opening apparatus (10) is
adapted to pass from a closing position which does
not provide accessible openings to said containment
chamber (103) to an opening position which provides
at least an access opening to the containment cham-
ber (103), said opening apparatus (10) comprising
a coupling body (11) couplable with said container
(100), said opening apparatus (10) comprising a
drawer (30) rotatably mounted with said coupling
body (11) defining a first rotation axis of said drawer
(30), said drawer (30) and said coupling body (11)
defining a chamber (35) of predefined volume for
housing a waste bag of said predefined volume, the
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opening position of said opening apparatus (10) pro-
vides that said drawer (30) is in an opening angular
position wherein said waste bag can be inserted
through said chamber (35) of predefined volume,
said opening apparatus (10) passing from the open-
ing position to the closing position provides that said
drawer (30) rotates about the first rotation axis clos-
ing the chamber (35) directed towards the outside
of the container (100) and directing the opening of
the chamber (35) of predefined volume towards the
inside of the containment chamber (103), the closing
position of the opening apparatus (10) provides that
the drawer (30) is in the closing angular position com-
pletely closing the chamber (35) of predefined vol-
ume towards the outside of the container (100) and
opening it to its utmost extent towards the inside of
the containment chamber (103), wherein said draw-
er (30) has a solid dihedral geometrical shape and
comprises a transverse section with circular-sector
shape which comprises two radial walls (31, 32), a
front wall (31) and a rear wall (32), protruding along
two different radial directions with respect to the first
rotation axis of the drawer (30) defining an angle (θ)
measured on a geometric plane perpendicular to the
first rotation axis, where said angle (θ) is predefined
according to the predefined volume of the chamber
(35), wherein said opening apparatus (10) compris-
es a tilting wall (70), at least a guide element (20)
and at least a spacing bar (90), said tilting wall (70)
is hinged at a point (63) of the coupling body (11)
and defines a second rotation axis, said at least one
guide element (20) is hinged at another point (25) of
the coupling body (11) and defines another rotation
axis, wherein the first, the second and the other ro-
tation axis are parallel, said tilting wall (70) rotates
about said second rotation axis bonded by said at
least one spacing bar (90) which comprises an upper
end (91) hinged with another point (65) of said at
least one guide element (20) and a lower end (92)
hinged at a point (75) of said tilting wall (70), said
tilting wall (70) is adapted to pass from a closing po-
sition of an access opening of said chamber (35) of
predefined volume to an opening position of said ac-
cess opening of said chamber (35) of predefined vol-
ume which corresponds to the closing position of
said opening apparatus (10).

2. Opening apparatus (10) according to claim 1, char-
acterized in that it comprises at least one elastic
recall element (52) adapted to pass from a more
elongated position to a less elongated position, said
at least one elastic recall element (52) comprises an
upper end connected with a second point (62) of the
coupling body (11) and a lower end connected with
a point (74) of said tilting wall (70), the more elon-
gated position of said elastic recall element (52) cor-
responds to the opening position of said tilting wall
(70), the less elongated position of said elastic recall

element (52) corresponds to the closing position of
said tilting wall (70).

3. Opening apparatus (10) according to any one of
claims 1 or 2, characterized in that said drawer (30)
comprises at least one engagement means (36, 37)
slidably engaged with at least one guide slot (26) of
said at least one guide element (20), where said at
least one guide slot (26, 28) comprises an upper stop
portion and a lower stop portion (27), wherein at least
one engagement means (36, 37) of the drawer (30)
in one of the abutment positions against the two re-
spective stops of said at least one guide slot (26, 28)
drags said at least one guide element (20) rotating
said guide element (20) about the other rotation axis.

4. Opening apparatus (10) according to claim 3, char-
acterized in that said at least one guide slot (26,
28) of said at least one guide element (20) has a
curvilinear shape comprising variable radii of curva-
ture according to angular positions of the drawer (30)
so that said tilting wall (70) passes from the opening
position into the closing position of the opening ap-
paratus (10).

5. Opening apparatus (10) according to any one of
claims 1-4, characterized in that said tilting wall (70)
comprises an upper portion (71) which is hinged with
said point (63) of the coupling body (11), where said
point (63) of the coupling body (11) is of a rear portion
of the coupling body (11).

6. Opening apparatus (10) according to any one of
claims 1-5, characterized in that said lower end (92)
of said spacing bar (90) is hinged at a point (75) of
said tilting wall (70) which is of a median portion of
the tilting wall (70).

7. Opening apparatus (10) according to any one of
claims 1-6, characterized in that said opening ap-
paratus (10) comprises at least one lever (45) mount-
ed in a single piece with said drawer (30), said lever
(45) rotates about said first rotation axis, said lever
(45) comprising an arm (47) which is connected to
a first end of at least one first elastic recall element
(51) of the opening apparatus (10), said at least one
first elastic recall element (51) comprises a second
end connected to a first point (61) of the coupling
body (11) so that said at least one first elastic recall
element (51) is adapted to pass from a more elon-
gated position corresponding to the closing position
of the opening apparatus (10) to a less elongated
position corresponding to the opening position of the
opening apparatus (10).

8. Opening apparatus (10) according to claim 7, char-
acterized in that it comprises a leverage system
(85) comprising a pulling cable (81) connected with
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said arm (47) of said lever (45) adapted to pull said
arm (47) of said lever (45) rotating said drawer (30)
about the first rotation axis and passing said opening
apparatus (10) from said opening position to said
closing position, where said lever (45), said at least
one first elastic recall element (51).

9. Opening apparatus (10) according to any one of
claims 7 or 8, characterized in that it comprises a
lock (200) which passes from an opening position
which allows the rotation of the drawer (30) to a clos-
ing position adapted to keep the opening apparatus
(10) in the closing position.

10. Opening apparatus (10) according to any one of
claims 8 or 9, characterized in that said leverage
system (85) comprises a pedal (80) which is adapted
to pass from a raised position corresponding to the
opening position of the opening apparatus (10) to a
lowered position corresponding to the closing posi-
tion of the opening apparatus (10), said pedal (80)
passing from the raised position to the lowered po-
sition is adapted to activate the leverage system (85)
which is adapted to pull said pulling cable (81) pass-
ing said at least one first elastic recall element (51)
from the less elongated position to the more elon-
gated position.

11. Opening apparatus (10) according to any one of
claims 9 or 10, characterized in that said lock (200)
comprises a motor (205) which passes said lock
(200) from the closing position to the opening posi-
tion, a bracket (202) moved by means of leverage
means (204) by said motor (205), a toothed flange
(201) mounted in a single piece with said drawer (30)
and adapted to rotate about said first rotation axis,
said toothed flange (201) comprising at least a tooth
(221, 222) adapted to engage with said bracket (202)
when said lock (200) is in closing position preventing
the toothed flange (201) from rotating about said first
rotation axis.

12. Opening apparatus (10) according to claim 11, char-
acterized in that said leverage means comprise a
cam (204) adapted to be rotated about a third rotation
axis by said motor (205), said cam (204) rotating
about said third rotation axis passes said bracket
(202) from an engagement position with at least one
tooth (221, 222) of said toothed flange (201) to a
disengagement position where the toothed flange
(201) is free to rotate about said first rotation axis.

13. Opening apparatus (10) according to any one of
claims 9-12, characterized in that it comprises a
control unit comprising at least a processor and at
least a memory which is adapted to control said lock
(200) passing it from the opening and closing posi-
tion and vice versa.

14. Opening apparatus (10) according to any one of
claims 1-13, characterized in that said tilting wall
(70) comprises a push element (77), wherein said
push element (77) is integrally mounted with said
tilting wall (70) and said push element (77) protrudes
towards said front wall (31).

15. Opening apparatus (10) according to any one of
claims 1-14, characterized in that said drawer (30)
comprises two side walls (33) adapted to form, to-
gether with the two radial walls (31 and 32), a cham-
ber of the drawer (30) for containing the waste bag,
wherein said drawer (30) comprises an internal draft
wall (38) for each side wall (33), wherein each inter-
nal draft wall (38) forms a draft angle (ϕ) with the
respective side wall (33) which is comprised between
2 and 15 sexagesimal degrees, wherein the draft
angle (ϕ) is measured in projection on a geometric
plane that passes through the ends of the radial walls
(31, 32) of the drawer (30).

16. Opening apparatus (10) according to any one of
claims 1-15, characterized in that at least one of
the two radial walls (31, 32) comprises an internal
face from which a multiplicity of strips (34, 39) rise.
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