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(54) Underground waste container, particularly for use in urban environments

(57) An underground waste container device (1)
comprises a lower housing (2) with an upper opening (3),
a waste container (4) removably placed in the lower hous-
ing (2),
a cover platform (5) for opening and closing the upper
opening (3), an insertion column (6) mounted on the cov-
er platform (5) and having an insertion aperture (7) for

receiving garbage and guiding it into the waste container
(4) in the lower housing (2), a lid (10) for covering and
opening the insertion aperture (7), a lid actuation mech-
anism (13) arranged inside an external housing (14) of
the insertion column (6) and inaccessible during use of
the device (1).



EP 2 821 352 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates, in general, to the
field underground waste container systems. More partic-
ularly, it relates to underground waste container devices
for urban environments of the type comprising:

- a lower housing intended to be at least partially
placed in the ground and having an upper opening,

- a waste container which can be placed into and ex-
tracted from the lower housing through the upper
opening,

- a cover platform for opening and closing the upper
opening,

- an insertion column mounted on the cover platform
and having an insertion aperture above ground level
and a passage channel extending from the insertion
aperture through the cover platform,

such that garbage inserted through the insertion aperture
falls through the passage channel into the waste contain-
er inside the lower housing.
[0002] These known underground waste container
systems have multiple drawbacks.
[0003] One drawback is related with the manual open-
ing and closing of the insertion aperture during placement
of garbage in the insertion column, since there is usually
no possibility to wash or disinfect one’s hand afterwards.
Also under very cold or hot weather conditions, the man-
ual opening or closing of the insertion aperture can cause
frost bits or burns of the users hands. A further disadvan-
tage of the known underground waste container devices
is that an electrical power supply for auxiliary functions,
like waste filling level sensing, lighting, automatic alert of
fault or anomaly situations, etc., needs either a connec-
tion to the electrical mains grid or a replaceable and/or
rechargeable battery pack.
[0004] However, an electrical mains grid connection to
neighboring facilities may be not always available or too
far away or not agreed upon by the proprietor, whereas
frequent replacement or recharging of batteries is expen-
sive.
[0005] A yet further disadvantage of the known under-
ground waste container devices is a rather complex and
labor intensive emptying procedure of the waste contain-
er. There are known systems in which a security platform
is provided which closes provisional the upper opening
of the lower housing when the cover platform is removed
therefrom and the waste container is hoisted out for emp-
tying. The security platform is locked in its closing position
by a mechanism with a button which is switched to an
unlocked position upon insertion of the waste container.
However, due to the necessary tolerances (the dimen-
sions of the underground housing may be in the range
of 2m x 2m x 4m) and the bad visual conditions at night
time (when the waste containers are emptied), unlocking
of the security platform often involves an undesirably high
number of attempts of placement and insertion of the

waste container for the locking mechanism to be re-
leased.
[0006] A yet further issue with underground waste con-
tainer devices is the level of safety provided for prevent-
ing a person or an object from falling into the lower hous-
ing and for preventing injury of operators involved with
the emptying of the waste container.
[0007] The object of the present invention is therefore
to provide an improved underground waste container de-
vice which better addresses at least some of the de-
scribed needs.
[0008] A further object of the invention is to provide an
underground waste container device which is improved
with regard to user friendliness, safety, environmental
sustainability.
[0009] These and other objects are achieved by an un-
derground waste container device according to claim 1.
[0010] Advantageous embodiments are the object of
the dependent claims.
[0011] According to an aspect of the invention, an un-
derground waste container device comprises:

- a lower housing intended to be at least partially
placed in the ground and having an upper opening,

- a waste container which can be placed into and ex-
tracted from the lower housing through the upper
opening,

- a cover platform for opening and closing the upper
opening,

- an insertion column mounted on the cover platform
and having an insertion aperture above ground level
and a passage channel extending from the insertion
aperture through the cover platform, such that gar-
bage inserted through the insertion aperture falls
through the passage channel into the waste contain-
er inside the lower housing,

- a lid connected to the insertion column and movable
in an open position away from the insertion aperture
and in a closed position covering the insertion aper-
ture,

- a pedal arranged to be accessible by a users’ foot
from a front side of the insertion column near the
cover platform, and a lid actuating mechanism con-
nected between the pedal and the lid such that ac-
tuation of the pedal moves the lid in the open position
and release of the pedal automatically moves the lid
back in the closed position,

wherein the lid actuation mechanism is arranged inside
an external housing of the insertion column and inacces-
sible during use of the device.
[0012] Thanks to the food operable lid opening, the
users hands are no longer required to touch potentially
dirty, cold or hot surfaces. Moreover, the inaccessibility
of the lid actuating mechanism drastically reduces the
number of accessible moving parts and, hence the risk
of injury, damage or soiling of users and of the mecha-
nism itself.
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[0013] In accordance with a further aspect of the in-
vention, the device comprises a rechargeable battery for
energizing electrical auxiliary functions, and an electric
generator for recharging the battery, wherein the electric
generator is electrically connected to the battery and me-
chanically associated to one of the lid, lid actuation mech-
anism and pedal and configured to generate electrical
current in response to the movement of the lid.
[0014] This allows to obviate both a mains grid con-
nection and replacement and recharge costs of the bat-
teries and simplifies battery positioning within the device,
as frequent accessibility is no longer required,
[0015] In accordance with a further aspect of the in-
vention, the device comprises a safety platform connect-
ed to the lower housing and movable from a rest position
away from the upper opening and not interfering with the
waste container inside the lower housing, to a work po-
sition covering the upper opening, and a safety lock for
locking the safety platform in the work position and re-
leasing it therefrom, wherein the safety lock comprises
at least one foot actuated member arranged to be acces-
sible by an operators foot near an edge of the upper open-
ing.
[0016] This allows the operator to quickly lock and un-
lock the safety platform using his foot, thereby keeping
his hands free to hold and operate a remote control for
controlling the crane that empties and moves the hoisted
waste container.
[0017] These and other features and advantages of
the present invention shall be made apparent from the
accompanying drawings which illustrate embodiments of
the invention, and, together with the general description
of the invention given above, and the detailed description
of the embodiments given below, serve to explain the
principles of the present invention.

Fig. 1 is a perspective view of an underground waste
container system according to an embodiment of the
invention,
Fig. 2 is a perspective view of the underground waste
container system in figure 1, in which side walls of a
lower housing are removed to better view a waste
container and a safety platform,
Figs. 3, 4 are schematic vertical cross-sectional
views of an insertion column of the device, illustrating
a lid actuating mechanism and a battery charging
electric generator in accordance with embodiments,
Fig. 5 is a vertical cross-sectional view of the device
in accordance with an embodiment in operational
conditions,
Fig. 6 is a vertical cross-sectional view of the device
in accordance with an embodiment during hoisting
and emptying the waste container,
Fig. 7 is a perspective view of the device in accord-
ance with an embodiment during hoisting and emp-
tying the waste container,
Fig. 8 is a magnified view of a detail in figure 6,
Fig. 9 is a perspective view of a safety lock of the

device in accordance with an embodiment,
Figs. 10a and 10b are frontal and upper views of the
safety lock in figure 9 in release position,
Figs. 11a and 11b are frontal and upper views of the
safety lock in figure 9 in a lock position,
Fig. 13 is a vertical cross-sectional view of a insertion
column of the underground waste container device
in accordance with an embodiment.

[0018] With reference to the figures, an underground
waste container device 1 comprises a lower housing 2,
e.g. in reinforced concrete, intended to be at least partially
placed in the ground and having an upper opening 3, a
waste container 4, e.g. in plastics material, which can be
placed into and extracted from the lower housing 2
through the upper opening 3, a cover platform 5 for open-
ing and closing the upper opening 3, an insertion column
6 mounted on the cover platform 5 and having an inser-
tion aperture 7 above ground level 8 and a passage chan-
nel 9 extending from the insertion aperture 7 through the
cover platform 5, such that garbage inserted through the
insertion aperture 7 falls through the passage channel 9
into the waste container 4 inside the lower housing 2.
[0019] A lid 10 is connected to the insertion column 6
and movable in an open position (Figure 4) away from
the insertion aperture 7 and in a closed position (Figure
3) covering the insertion aperture 7.
[0020] A pedal 11 is arranged to be accessible by a
users’ foot from a front side 12 of the insertion column 6
near the cover platform 5, and a lid actuating mechanism
13 is connected between the pedal 11 and the lid 10 such
that actuation of the pedal 11 moves the lid 10 in the open
position and release of the pedal 11 automatically moves
the lid 10 back in the closed position.
[0021] Advantageously, the lid actuation mechanism
13 is arranged inside an external housing 14 of the in-
sertion column and inaccessible during use of the device
1.
[0022] Thanks to the food operable opening of the lid
10, the users’ hands are no longer required to touch po-
tentially dirty, cold or hot surfaces. Moreover, the inac-
cessibility of the lid actuating mechanism 13 drastically
reduces the number of accessible moving parts and,
hence the risk of injury, damage or soiling of the user and
of the mechanism itself.
[0023] In accordance with an embodiment, the lid 10
may have also a handle 15 for possible manual operation
and is rotatably connected to (preferably two opposite
side walls 16 of) the insertion column 6 for rotating with
respect to the insertion column 6 about a lid rotation axis
17 between the open and closed position.
[0024] The pedal 11 comprises a frontal bar 18 extend-
ing outside the insertion column 6 or in a frontal cavity
thereof which is freely accessible by a users’ foot and
two lateral lever arms 19 extending from opposite ends
of the frontal bar 18 and rotatably connected to the in-
sertion column 6 (preferably near a rear wall 20 thereof
opposite the frontal bar 18), for rotating with respect to
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the insertion column 6 about a pedal rotation axis 20.
[0025] The lid actuating mechanism 13 comprises one
or two transmission rods 21 having a first end rotatably
connected to the lid 10 in a point eccentrically with respect
to the lid rotation axis 17 and a second end connected
to the pedal 11 (particularly to the lever arms 13) in a
point eccentrically with respect to the pedal rotation axis
20. Moreover, a return spring or a counter weight 22 may
be provided connected to the lid eccentrically to the lid
rotation axis 17 such as to permanently urge the lid 10
back to the closed position.
[0026] The entire lid actuation mechanism 13 and
counterweight 22 or return spring (if provided) are pref-
erably arranged in a gap 23 between the external housing
14 and an internal wall 23 of the insertion column 6 which
forms the passage channel 9.
[0027] In accordance with a further embodiment, the
device 1 may comprise a rechargeable battery 28 or bat-
tery pack for energizing electrical auxiliary functions, e.g.
waste filling level sensing means 24, lighting means 25,
display or alert means 26, etc., and an electric generator
27 for recharging the battery 28, wherein the electric gen-
erator 27 is electrically connected to the battery 28 and
mechanically associated to one of the lid 10, lid actuation
mechanism 13 and pedal 11 and configured to generate
electrical current in response to the movement of the lid
10.
[0028] This allows to obviate both a mains grid con-
nection and replacement and recharge costs of the bat-
teries and simplifies battery positioning within the device
1, as frequent accessibility is no longer required.
[0029] In accordance with an embodiment, the lid 10
forms a circular arch shaped toothed segment 29 mesh-
ing with a gear 30 of a rotor of the electric generator 27,
with or without the interposition of an additional reducer
gear box. Alternatively, the lid 10 may transmit its rotary
motion to the rotor of the electric generator 27 by means
of a (not illustrated) pulley - belt transmission.
[0030] In accordance with a further embodiment, the
device 1 comprises a safety platform 31 connected to
the lower housing 2 and movable from a rest position
(Figure 5) away from the upper opening 3 and not inter-
fering with the waste container 4 inside the lower housing
2, to a work position (Figures 6, 7) covering the upper
opening 3, and a safety lock 32 for locking the safety
platform 31 in the work position and releasing it there-
from, wherein the safety lock 32 comprises at least one
foot actuated member 33, e.g. lever, push button etc.,
arranged to be accessible by an operators’ foot near an
edge 34 of the upper opening 3, preferably on a rear side
35 of the device 1 opposite the front side 12 of the inser-
tion column 6.
[0031] This allows the operator to quickly lock and un-
lock the safety platform 31 using his foot, thereby keeping
his hands free to hold and operate a remote control for
controlling the crane that empties and moves the hoisted
waste container 4.
[0032] In an embodiment, the cover platform 5 may be

hinged to the lower housing 2, preferably on a front side
thereof corresponding to the front side 12 of the insertion
column 6 (compare figures 6, 7). Moreover, a spring or
a spring-damper-unit or damper 36 may be connected
between the lower housing 2 and the cover platform 5 to
at least partially counteract the weight of the cover plat-
form 5 and insertion column 6 and for damping its closing
movement. The safety platform 31 is arranged inside the
lower housing 2 and may be hinged to the lower housing
2 on the same side of the cover platform 5 hinge connec-
tion.
[0033] The safety platform 31 is preferably permanent-
ly biased towards the work position, e.g. by a spring or
a spring-damper-unit 37 connected between the lower
housing 2 and the safety platform 31. In this way, when
the safety lock 32 is released and the waist container is
lowered into the lower housing 2 it pushes the safety
platform 31 away from the upper opening 3 into the rest
position, e.g, adjacent to a side wall or to a bottom wall
of the lower housing 2, and when the waist container 4
is hoisted out of the lower housing 2 the safety platform
31 finds the space to move automatically back in the work
position where it covers the upper opening 3.
[0034] in accordance with an embodiment, the safety
lock 32 is provided on a side of the lower housing 2 op-
posite the hinge of the safety platform 31 in order to
achieve a safe double sided "simple beam" support with-
out additional constraints which could lead to problems
in case of deformations occurring during normal use of
the device.
[0035] The safety lock 32 comprises at least one, pref-
erably 2 latch members 38 connected to the lower hous-
ing in a position adapted for engaging the safety platform
31 in the work position and movable, e.g. rotatable, from
a release position (Figures 10A, 10B) to a locking position
(Figures 11A, 11B) and vice versa. Each latch member
38 forms a lower bar 39 and an upper bar 40 shaped to
embrace a free edge of the safety platform 31 both from
below and from above when the latch member 38 is in
the locking position and to withdraw completely from the
safety platform 31 when the latch member 38 is in the
release position.
[0036] In case there are two or more latch members
38, their position and movement with respect to the lower
housing 2 are preferably synchronized by a synchroni-
zation mechanism, e.g. a synchronization linkage 41 (fig-
ures 9, 10A, 11A) or a synchronization gear 42(figures
10A, 11A), such that the synchronized latch members 38
are all necessarily either in the locking position or in the
release position.
[0037] The foot actuated member 33 is connected to
the latch member/s 38, e.g. to the synchronization mech-
anism 41, 42 to provide foot actuated movement of the
latch member/s 38 from the locking position to the release
position and viceversa.
[0038] Particularly, the foot actuated member 33 is an
elongated lever portion of the synchronization linkage 41.
[0039] This provides a particularly safe, simple and re-
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liable locking and release system which obviates many
of the drawbacks of the prior art devices.
[0040] While the present invention has been illustrated
by description of several embodiments and while the il-
lustrative embodiments have been described in consid-
erate detail, it is not the intention to restrict or in any way
limit the scope of the appended claims to such detail.
Additional advantages and modifications may readily ap-
pear to those skilled in the art.

Claims

1. Underground waste container device (1), compris-
ing:

- a lower housing (2) intended to be at least par-
tially placed in the ground and having an upper
opening (3),
- a waste container (4) which can be placed into
and extracted from the lower housing (2) through
the upper opening (3),
- a cover platform (5) for opening and closing
the upper opening (3),
- an insertion column (6) mounted on the cover
platform (5) and having an insertion aperture (7)
and a passage channel (9) extending from the
insertion aperture (7) through the cover platform
(5), such that garbage inserted through the in-
sertion aperture (7) falls through the passage
channel (9) into the waste container (4) inside
the lower housing (2),
- a lid (10) connected to the insertion column (6)
and movable in an open position away from the
insertion aperture (7) and in a closed position
covering the insertion aperture (7),
- a pedal (11) arranged to be accessible by a
users’ foot from a front side (12) of the insertion
column (6) near the cover platform (5), and a lid
actuating mechanism (13) connected between
the pedal (11) and the lid (10) such that actuation
of the pedal (11) moves the lid (10) in the open
position and release of the pedal (11) automat-
ically moves the lid (10) back in the closed po-
sition,
wherein the lid actuation mechanism (13) is ar-
ranged inside an external housing (14) of the
insertion column (6) and inaccessible during use
of the device (1).

2. Underground waste container device (1) according
to claim 1, wherein:

- the lid (10) has a handle (15) for manual oper-
ation and is rotatably connected to the insertion
column (6) for rotating with respect to the inser-
tion column (6) about a lid rotation axis (17) be-
tween the open and closed position.

- the pedal (11) comprises a frontal bar (18) ex-
tending outside the insertion column (6) or in a
frontal cavity thereof which is freely accessible
by a users’ foot, and two lateral lever arms (19)
extending from opposite ends of the frontal bar
(18) and rotatably connected to the insertion col-
umn (6) for rotating with respect to the insertion
column (6) about a pedal rotation axis (20),
- the lid actuating mechanism (13) comprises at
least one transmission rod (21) having a first end
rotatable connected to the lid (10) in a point ec-
centrically with respect to the lid rotation axis
(17) and a second end connected to the pedal
(11) in a point eccentrically with respect to the
pedal rotation axis (20),
- return urging means connected to the lid ec-
centrically to the lid rotation axis (17) such as to
permanently urge the lid (10) back to the closed
position.

3. Underground waste container device (1) according
to claim 2, wherein the entire lid actuation mecha-
nism (13) and return urging means (22) are arranged
in a gap (23) between the external housing (14) and
an internal wall (23) forming the passage channel (9)

4. Underground waste container device (1) according
to any preceding claim, comprising a rechargeable
battery (28) for energizing electrical auxiliary func-
tions and an electric generator (27) for recharging
the battery (28), wherein the electric generator (27)
is electrically connected to the battery (28) and me-
chanically associated to one of the lid (10), lid actu-
ation mechanism (13) and pedal (11) and configured
to generate electrical current in response to the
movement of the lid (10).

5. Underground waste container device (1) according
to claim 4, wherein the lid (10) forms a toothed seg-
ment (29) meshing with a gear (30) of a rotor of the
electric generator (27), with or without the interposi-
tion of an additional reducer gear box.

6. Underground waste container device (1) according
to any preceding claim, comprising:

- a safety platform (31) connected to the lower
housing (2) and movable from a rest position
away from the upper opening (3) and not inter-
fering with the waste container (4) inside the low-
er housing (2), to a work position covering the
upper opening (3), and
- a safety lock (32) for locking the safety platform
(31) in the work position and releasing it there-
from, wherein the safety lock (32) comprises at
least one foot actuated member (33) arranged
to be accessible by an operators’ foot near an
edge (34) of the upper opening (3).
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7. Underground waste container device (1) according
to claim 6, wherein the cover platform (5) is hinged
to the lower housing (2) and one of:

- a spring, or
- a spring-damper-unit, or
- a damper (36),
is connected between the lower housing (2) and
the cover platform (5) to at least partially coun-
teract the weight of the cover platform (5) and
insertion column (6) and for damping its closing
movement.

8. Underground waste container device (1) according
to claim 6 or 7, wherein the safety platform (31) is
arranged inside the lower housing (2) and hinged to
the lower housing (2) on the same side as the the
cover platform (5),
wherein one of:

- a spring, or
- a spring-damper-unit (37)

is connected between the lower housing (2) and the
safety platform (31) to permanently bias the safety
platform (31) towards the work position, such that:

- when the safety lock (32) is released and the
waist container is lowered into the lower housing
(2) it pushes the safety platform (31) away from
the upper opening (3) into the rest position, and
- when the waist container (4) is hoisted out of
the lower housing (2), the safety platform (31)
finds the space to move automatically back in
the work position where it covers the upper
opening (3).

9. Underground waste container device (1) according
to claim 8, wherein the safety lock (32) is provided
on a side of the lower housing (2) opposite the hinge
of the safety platform (31).

10. Underground waste container device (1) according
to any one of claims 6 to 9, in which the safety lock
(32) comprises at least one latch member (38) con-
nected to the lower housing (2) in a position adapted
for engaging the safety platform (31) in the work po-
sition and movable from a release position to a lock-
ing position and vice versa,
said latch member (38) forming a lower bar (39) and
an upper bar (40) shaped to embrace a free edge of
the safety platform (31) both from below and from
above when the latch member (38) is in the locking
position and to withdraw completely from the safety
platform (31) when the latch member (38) is in the
release position.

11. Underground waste container device (1) according

to claim 10, in which at least two of said latch mem-
bers (38) are provided and their position and move-
ment with respect to the lower housing (2) are syn-
chronized by a synchronization mechanism (41),
such that the latch members (38) are all necessarily
either in the locking position or in the release position.

12. Underground waste container device (1) according
to claim 11. wherein the foot actuated member (33)
is connected to one of the latch member/s (38) and
the synchronization mechanism (41, 42).

13. Underground waste container device (1) according
to claim 11 or 12, wherein said synchronization
mechanism (41) comprises a synchronization link-
age or a synchronization gear (42).

14. Underground waste container device (1) according
to claim 13, wherein the foot actuated member (33)
is an elongated lever portion of the synchronization
linkage (41).
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