
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
04

6 
94

0
A

1
*EP004046940A1*

(11) EP 4 046 940 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
24.08.2022 Bulletin 2022/34

(21) Application number: 22157877.6

(22) Date of filing: 22.02.2022

(51) International Patent Classification (IPC):
B65F 3/04 (2006.01) B65F 3/02 (2006.01)

B65F 3/08 (2006.01)

(52) Cooperative Patent Classification (CPC): 
B65F 3/048; B65F 3/08; B65F 2003/023; 
B65F 2003/024; B65F 2003/025; B65F 2003/0266; 
B65F 2003/0276 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 23.02.2021 IT 202100004211

(71) Applicant: Iride S.r.l.
12051 Alba (IT)

(72) Inventor: BERTOLA, Marco
TROFARELLO (IT)

(74) Representative: Lavoix
62, rue de Bonnel
69448 Lyon Cedex 03 (FR)

(54) WASTE COLLECTION VEHICLE

(57) Waste collection vehicle (100) comprising a
waste collection container (102), comprising:
- a first device (1) for moving and emptying waste-holding
bins (200) which is mounted on a lateral side (104) of the
vehicle (100) movable between at least a first loading
position suitable to allow hooking with at least one
waste-holding bin (200) moved manually towards the first
device (1) by an operator, and a second raised position
for emptying the hooked waste-holding bin (200) inside
the collection container (102);
- a second device (20) for moving and emptying
waste-holding bins (200) which comprises hooking
means (40) for automatically hooking at least one

waste-holding bin (200), said second device (20) being
mounted on the vehicle (100) movable among at least a
first rest position in which said hooking means (40) are
retracted in correspondence of the lateral side (104) of
the vehicle (100), a second loading position in which said
hooking means (40) are extended away from the lateral
side (104) of the vehicle (100) to automatically hook at
least one waste-holding bin (200), and a third raised po-
sition for emptying the waste-holding bin (200) automat-
ically hooked inside the collection container (102);
- command and control means (50) configured for oper-
ating at least one of said first device (1) and second de-
vice (20).
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Description

[0001] The present invention relates to a vehicle for
the collection of waste, in particular of the lateral loading
type, and with a double loading system.
[0002] As is known in the art, one of the most wide-
spread methods for waste collection nowadays is the use
of vehicles, such as trucks or vans, which are equipped
with a waste collection container inside which waste-
holding bins are emptied.
[0003] In practice, during service, the waste collection
vehicle stops wherever there are waste bins along its
route, such as in residential areas, and one or more op-
erators transport the bins full of waste to the collection
vehicle and hook them manually to an emptying device
installed on the vehicle which raises them and empties
them inside the waste collection container.
[0004] Once this operation is completed, the operators
get back on the vehicle, for example on special foot-
boards located at the rear of the vehicle; then the vehicle
moves off repeating the loading and emptying operations
wherever it encounters waste bins to be emptied.
[0005] In some cases, the driver of the vehicle is the
only operator and thus each time the driver has to stop
the vehicle, get down from the driving cab, complete the
emptying operations and then get back on board and
move off again.
[0006] Such solutions, even if allowing an efficient
waste collection, present some drawbacks in particular
concerning the health and safety of the operators.
[0007] In particular, the frequents getting up and down
from the footboards or driving cab, expose the operators
to the risk of accidents, for example falling, and over the
time can result in physical debilitation which could lead
to the onset of occupational illnesses.
[0008] Furthermore, when the operators are standing
on the footboards or manoeuvring the bins at the back
of the vehicle where the loading and emptying device is
normally located, the risk of being hit by other vehicles
is significant, particularly in areas with reduced visibility,
for example due to the presence of fog or to the config-
uration of the area itself.
[0009] Therefore, an object of the present invention is
to provide a vehicle for waste collection which, compared
to other solutions known in the art, makes it possible to
mitigate one or more of the above-mentioned drawbacks,
particularly reducing the possibility of accidents, casual-
ties and debilitation of the operators.
[0010] This object, as well as others which will become
more apparent from the following description, is achieved
by means of a waste collection vehicle as defined in claim
1.
[0011] Particular embodiments of the vehicle accord-
ing to the invention are object of the dependent claims,
which are intended as an integral part of the present de-
scription.
[0012] Further characteristics and advantages of the
invention will become more apparent from the following

detailed description of exemplary and non-limiting em-
bodiments, and with reference to the attached drawings,
where:

figure 1 is a lateral view illustrating a waste collection
vehicle according to the invention on a side of which
a first device and a second device for moving and
emptying waste-holding bins are mounted, accord-
ing to a lateral loading position;
figure 2 is a perspective view illustrating a first pos-
sible embodiment of the first device in figure 1, in a
first loading position of a waste-holding bin;
figure 3 is a perspective view illustrating the first de-
vice in figure 2 in a predefined stop position;
figure 4 is a perspective view illustrating the first de-
vice in figures 2 and 3 in a position of emptying the
waste-holding bin;
figure 5 is a perspective view illustrating a possible
embodiment of the second device in figure 1, in an
extracted position for automatic hooking of a waste-
holding bin;
figure 6 is a perspective view illustrating the second
device in figure 5 in the phase of raising a waste-
holding bin;
figure 7 is a perspective view illustrating the second
device in figures 5 and 6 in the phase of emptying a
waste-holding bin;
figure 8 is a perspective view illustrating a further
possible embodiment where the first and the second
devices form an integral part and are illustrated in a
position suitable for hooking a waste-holding bin;
figure 9 is a perspective view illustrating the first and
the second devices in figure 8 in the raising phase;
figure 10 is a perspective view illustrating the first
and the second devices in figures 8 and 9 in a position
suitable for emptying a waste-holding bin.

[0013] It should be noted that in the following detailed
description identical or similar components, from both
structural and/or functional points of view, may be indi-
cated with the same reference numbers, independently
of the fact that they are shown in different embodiments
or in components different from the present description;
furthermore, it should be noted that, in order to illustrate
this invention clearly and concisely, the drawings are not
necessarily to scale and certain characteristics of the de-
scription may be shown in a rather schematic form.
[0014] Furthermore, when the term "suitable" or "or-
ganised" or "configured" or "shaped" or "set up", or a
similar term is used in this document, with reference to
any component whatsoever as a whole or to any part
whatsoever of a component, or a combination of compo-
nents, it must be understood as meaning and comprising
correspondingly the structure and/or configuration and/or
shape and/or position.
[0015] In particular, when said terms refer to hardware
or software electronic means, they are understood to in-
clude circuits or parts of electronic circuits, as well as
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software/firmware, such as for example algorithms, rou-
tines and programs in general, being executed and/or
resident in any storage medium whatsoever.
[0016] Furthermore, when the terms "substantial" or
"substantially" are used herein, they must be understood
to comprise an actual variation of more or less 5% of
what indicated as a reference value, axis or position, and
when the terms "transversal" or "transversally" are used
herein, they must be understood to comprise a direction
not parallel to the reference part or parts or to the direc-
tion(s)/axis to which they refer, and the perpendicularity
is to be considered as a specific case of transversal di-
rection.
[0017] Finally, in the following description the ordinal
numbers first, second, third, etc. will be used, whose se-
quence is intended only for the sake of better illustrative
clarity; therefore, unless implicitly or clearly indicated to
the contrary in the description, the definition for example
of a second element does not necessarily imply the pres-
ence of a first element, and so on.
[0018] Figure 1 illustrates a vehicle for waste collection
according to the invention, indicated with the reference
number 100, comprising a collection container 102, per
se known, suitable for temporarily receiving waste during
operation of the vehicle 100.
[0019] The vehicle 100 according to the invention com-
prises at least:

- a first device, indicated with the overall reference
number 1, for moving and emptying waste-holding
bins 200 inside the container 102; in particular, the
first device 1 is mounted on a lateral side 104 of the
vehicle 100 movable between at least a first loading
position, illustrated for example in figure 2, suitable
to allow hooking with at least one waste-holding bin
200 moved manually towards the first device 1 by
an operator, and a second raised position, illustrated
in figure 4, suitable for emptying the hooked at least
one waste-holding bin 200 inside the collection con-
tainer 102; and

- a second device, indicated with reference number
20, also for moving and emptying waste-holding bins
200 inside the container 102 and which loads the
bins laterally and on the same side 104 where the
first device 1 is located.

[0020] In particular, the second device 20 comprises
hooking means 40 for automatically hooking at least one
waste-holding bin 200, and is mounted on the vehicle
100 movable between at least a first rest position, illus-
trated for example in figure 1, in which the hooking means
40 are retracted in correspondence of the lateral side 104
of the vehicle 100, a second loading position, illustrated
for example in figure 5, in which the hooking means 40
are extended away from the lateral side 104 of the vehicle
100 so as to automatically hook at least one waste-hold-
ing bin 200, and a third raised position, illustrated for ex-
ample in figure 7, for emptying the automatically hooked

at least one waste-holding bin 200 inside the collection
container 102.
[0021] Furthermore, the vehicle 100 comprises com-
mand and control means, configured for appropriately
operating said first device 1 and/or second device 20 so
that, according to specific operation situations, alterna-
tively to each other, one (device 1) is manually hooked
to at least one waste-holding bin 200 to be emptied or
the other (device 20) automatically hooks at least one
waste-holding bin 200 to be emptied.
[0022] In practice, in the way that will result more in
detail from the following description, the vehicle 100 ac-
cording to the invention advantageously comprises two
devices 1 and 20 both with side loading and operating
on the same side of the vehicle, of which one enables
loading and emptying of one or two bins which are man-
ually put in the loading position by the operator, and the
other is configured in such a way as to automatically hook
one or two bins located along its route, under the guide
of an operator who can remain in the vehicle, for example
in the driving cab 106, and who uses the command and
control means to operate said device 20.
[0023] In a possible embodiment of the vehicle 100
according to the invention, said command and control
means comprise at least one electronic control unit 50,
installed for example in the driving cab 106, and a control
device 52, for example a joystick, also installed in the
driving cab 106, which enables the operator to remotely
handle at least the second device 20 without having to
get off from the driving cab 106.
[0024] Furthermore, the command and control means
may comprise a push-button panel 51 installed outside
the driving cab 106, for example in an appropriate posi-
tion on the side 104 of the vehicle 100, which enables
the operator to automatically handle at least the first de-
vice 1.
[0025] In another possible embodiment of the vehicle
100 according to the invention, and as illustrated in the
figures 1-7, the first device 1 and the second device 20
are installed on the vehicle 100 structurally separated
from each other and comprise first actuation means and
second actuation means respectively, operationally driv-
en by the command and control means, which are con-
figured so as to move the first device 1 and respective
second device 20 separately from each other.
[0026] In particular, in this first embodiment and ac-
cording to the manner that will result more in detail in the
following description, the first device is normally enabled
to operate loading of the bins 200, while the second de-
vice 20 is disabled and the command and control means
are configured so as to enable the second device 20 only
when the first device 1 is in a predefined intermediate
stop position, illustrated in figure 3.
[0027] More in detail, in this embodiment, the first de-
vice 1 comprises at least a loading basket 3 having an
internal compartment 5 suitable for receiving waste for
example from small bins for the collection of organic
waste, and clamping means arranged externally to the
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internal compartment 5 and configured to clamp at least
one waste-holding bin 200 moved manually by an oper-
ator who places it in the loading position towards said
basket 3.
[0028] Furthermore, the basket 3 is shaped at the bot-
tom so as to form an external housing curved recess 4.
[0029] The clamping means of the basket comprise a
plurality of hooking teeth 6 arranged on the front part of
the basket 3 in correspondence with the upper edge of
the internal compartment 5; in the embodiment here il-
lustrated, two groups of hooking teeth 6 are provided,
each group enabling hooking to a respective waste-hold-
ing bin 200, so as to simultaneously load, whenever pos-
sible, even two bins, one on the right side and the other
on the left side of the basket 3.
[0030] Furthermore, in the embodiment here illustrat-
ed, the clamping means comprise a rod 7 which is fixed
to the basket 3 so as to extend longitudinally in corre-
spondence with the row of teeth 6 along a reference axis
X, and a clamping flange 8, movable relatively to the rod
7, in particular rotating around the axis X, which is suitable
to clamp, in collaboration with the plurality of teeth 6, an
associated portion of at least one hooked bin 200.
[0031] In particular, the rotation of the flange 8 occurs
thanks to an arm 9 placed laterally on the side of the
basket 3 which is operatively connected to the flange 8
at one end and is equipped with a roller 10 at the other
end. As will be seen in more detail in the following de-
scription, when the basket 3 is activated, the roller 10 is
positioned at a certain point along the path sliding along
a ramp or guide 11 which is fixed for example to an ex-
ternal wall of the container 104, and having a suitably
profiled surface, represented only schematically in figure
2 for illustrative simplicity. The interaction between the
roller 10 and the ramp 11 causes the displacement of the
arm 9 and the consequent rotation of the flange 8 which,
while the basket 3 moves upwards, rotates and clamps
together with the teeth 6 the portion of the hooked bin
200 situated between them, whereas when the basket 3
moves downwards it rotates in the opposite direction in-
terrupting clamping and leaving the basket simply
hooked to the teeth 6.
[0032] Furthermore, in the embodiment illustrated in
the figures 1-7, the first actuation means of the device 1
comprise a mounting frame, indicated with the overall
number 12, on which the loading basket 3 is slidably
mounted.
[0033] The mounting frame 12, which is fixedly in-
stalled on the vehicle 100 so as to extend vertically along
the side 104, comprises for example two parallel guide
tracks 12A and 12B along which the basket 3 slides, and
an actuation mechanism 13 which is connected to the
loading basket 3 so as to move it bidirectionally along
the mounting frame 12, and in particular along the two
sliding tracks 12A and 12B.
[0034] As illustrated in figures 1-7, the mechanism 13
is for example a motorised chain mechanism and com-
prises a chain 13A, which is movably mounted around a

vertical support 13B and is connected to the loading bas-
ket 3, and a motor 13C which activates the chain 13A
which, in its turn, by rotating around the support 13B,
moves the basket 3 hooked to at least one bin 200 from
the loading position, illustrated in figure 2, towards the
emptying position illustrated in figure 4, and vice versa.
[0035] Furthermore, the first actuation means com-
prise a tilting mechanism, indicated in figure 4 with the
overall reference number 17, which is mounted externally
to the frame 12 and is connected to it in a movable man-
ner, for example along the track 12B; this tilting mecha-
nism comprises for example a double-acting hydraulic
cylinder 17A coupled to and suitable to rotate an asso-
ciated oscillating arm 17B.
[0036] In this first embodiment, the command and con-
trol means comprise at least one sensor 14, for example
an ultrasonic sensor, which is mounted on the side 104
of the vehicle 100, for example laterally with respect to
the basket 3; said sensor 14 is configured so as to detect
the presence of a bin 200 taken by an operator to the
loading position close to the teeth 6 of the basket 3 and
to send a corresponding signal indicating said position
to the electronic control unit 50. In addition, or alterna-
tively, said corresponding signal can be sent directly to
the electronic control of the motor 13C.
[0037] In a possible embodiment, as illustrated in figure
1, two sensors 14 are provided and installed on the side
104 of the vehicle on opposite sides of the basket 3, so
that one detects the hooking of a bin 200 on the right side
of the basket 3 and the other detects the hooking of an-
other bin 200 on the left side.
[0038] Furthermore, in this first embodiment, the com-
mand and control means also comprise at least one po-
sition detection device 15, comprising or constituted by
a position sensor, which is located for example on the
mounting frame 12, e.g. along the track 12A as illustrated
in figure 2.
[0039] In particular, said device 15 is configured so as
to detect when the loading basket 3 is in a predefined
stop position, illustrated in figure 3, and to send to the
driving cab, in particular to the electronic control unit 50,
a corresponding signal indicating the fact that the basket
3 is effectively stationary in the stop position. Said pre-
defined stop position is intermediate between the first
loading position, illustrated in figure 2, and the second
raised position suitable for emptying the bins 200, illus-
trated in figure 4.
[0040] Usefully, the electronic control unit 50 is config-
ured so as to disable the first actuation means while main-
taining the loading basket 3 stationary in said intermedi-
ate stop position and to enable the second actuation
means to move the second device 20 only when it has
received in input from the position detector device 15
said signal indicating that the loading basket 3 is effec-
tively stationary in said predefined stop position.
[0041] In practice, in this embodiment, the command
and control means, and in particular the electronic unit
50, are provided with an interlocking module which
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makes it possible to enable/disable the device 20 with
respect to the device 1. Should the basket 3 not be in the
intermediate stop position, any attempt by the operator
to activate the second device 20 would be prevented by
said module; moreover, in said condition, the command
and control means can be further configured to emit a
corresponding warning signal to the operator, for exam-
ple by causing a device in the cab 106 or a light on the
vehicle 100 to flash.
[0042] In their turn, as can be seen in detail in figures
5-7, the second actuation means of the second actuation
device 20 comprise at least:

- a first frame 30 which is fixedly mounted on the ve-
hicle 100;

- a first arm 31 which is mounted on the first frame 30
slidingly movable along a first longitudinal axis Y,
transversal with respect to the direction of travel of
the vehicle 100 and therefore also to the side 104,
between a retracted position towards the inside of
the vehicle gauge 100 and an extracted position in
which the first arm 31 extends, at least partially, ex-
ternally from the side 104;

- a second arm 33 on which said hooking means 40
are mounted and which extends longitudinally along
the lateral side 104 of the vehicle 100, therefore
transversally with respect to the first longitudinal axis
Y; and

- a third arm 35 having a first end connected to the
second arm 33, and a second opposite end connect-
ed to a second frame 37 fixed to and solidly movable
with the first arm 31.

[0043] In the embodiment illustrated, the hooking
means 40 comprise a gripping device, for example made
up of two mobile arms 40A and 40B which, when acti-
vated by the command and control means, and in par-
ticular by an operator who moves the joystick 52 in the
driving cab 106, grasp the body of the bin 200 solidly
between them, as illustrated for example in figure 5.
[0044] In figures 5-7 only one gripping device is illus-
trated, while in the embodiment illustrated in figures 8-10
two distinct gripping devices are illustrated installed along
the arm 33 so as to automatically hook two bins 200 to
be emptied; it is evident that, also in the embodiment in
figures 5-7, the hooking means 40 can comprise two grip-
ping devices installed side by side along the second arm
33.
[0045] In particular, as can be seen in figure 1, the sec-
ond device 20 is configured in such a way that when the
basket 3 of the first device 1 is in the lowered loading
position, the second arm 33 is positioned inside the
curved recess 4 defined by the body of the basket 3 and
substantially covered frontally by the body of the basket
3 itself. In said position, the hooking means 40 have for
example their most external part retracted internally or
substantially aligned with respect to the front surface of
the basket 3, under the bottom wall of the latter.

[0046] As can be better seen in figures 5-7, the second
actuation means also comprise:

- a first double-acting hydraulic cylinder 32 which is
operationally connected to the first arm 31 and is
configured so as to translate the first arm 31 bidirec-
tionally along the first longitudinal axis Y;

- a second double-acting hydraulic cylinder 34 which
is operationally connected to one end of a third ar-
ticulated arm 35 and at the other end is hinged to a
further anchoring frame 38, rotating around it. In its
turn, the anchoring frame 38 is fixed to and solidly
movable with the first arm 31. In particular, during
the stage when the bin 200 is raised towards the
emptying position, the second hydraulic cylinder 34
causes rotation of the third arm 35 around the rota-
tion axis 105 which, in its turn, moves the second
arm 33 together with the bin 200 lifting it towards the
collection container 102; and

- a third double-acting hydraulic cylinder 36 which is
connected at one end to the second frame 37, in
particular hinged and rotating around the rotation ax-
is 110, and at the opposite end to the second arm
33. The third hydraulic cylinder 36 is configured so
as to rotate around the rotating axis 110 by means
of the action of the third arm 35 during the lifting stage
until the suitable emptying position is reached. In
said position, the third cylinder 36 is activated and
rotates the arm 33 around a rotation axis 115 so
causing emptying of the bin 200 inside the collection
container 102.

[0047] The various cylinders are activated for example
by means of a hydraulic circuit according to known em-
bodiments or that can be easily implemented by a person
skilled in the art and therefore not described in detail.
Similarly, the connection of the cylinders and/or arms be-
tween them and/or with the parts connected to them takes
place according to well known embodiments or that can
be easily implemented by a person skilled in the art and
therefore not described here in detail.
[0048] In a possible embodiment, the command and
control means further comprise a plurality of sensors 21,
for example magnetoresistive sensors, suitable to send
to the electronic control unit 50 signals indicating the
starting position of at least one bin 200 with respect to
the vehicle 100 when it is automatically hooked by the
extended hooking means 40 moving away from the lat-
eral side 104 to the relative loading position illustrated in
figure 5; in its turn, the electronic control unit 50 is further
configured to calculate and memorise, on the basis of
said signals received in input, said starting position of at
least one bin 200.
[0049] In this way, once the bin has been emptied, the
second device 20, controlled by the command and con-
trol means, replaces the empty bin 200 substantially in
the same initial position it had before being hooked by
the hooking means 40.
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[0050] In a possible embodiment, for example three
magnetoresistive sensors 21 are provided, each associ-
ated to one of the respective first second and third double-
acting cylinders 32, 34, 36.
[0051] In a second embodiment of the vehicle 100 ac-
cording to the invention, of which an exemplary embod-
iment is illustrated in figures 8-10, the first device 1 and
the second device 20 are installed on the vehicle 100
structurally integral with each other, and only one actu-
ation mechanism is provided, configured so as to jointly
move both devices 1 and 20 together.
[0052] In particular, in this second embodiment, said
only one actuation mechanism coincides preferably with
the second actuation means described above in relation
to the second device 20 and which, therefore, also act
as actuation means of the first device 1.
[0053] Therefore, in this embodiment the first actuation
means described above, i.e. the mounting frame 12 with
relative motorised chain mechanism 13 and the tilting
mechanism 17, are not utilised. Furthermore, the device
15 for detection of the position of the basket 3 in the stop
position is also unnecessary.
[0054] However, in this case too, even if the two de-
vices 1 and 20 are moved jointly together for the purpose
of emptying the bins, the two devices 1 and 20 operate
alternatively to each other, so that one bin 200 is posi-
tioned manually by an operator in a position suitable for
hooking by the first device 1, or that the bin 200 is hooked
directly and automatically in its initial position by the sec-
ond device 20 guided by an operator who, moving the
joystick 52, activates the hooking means 40.
[0055] Preferably, in this second embodiment, the sec-
ond device 20 generally replicates constructively and
functionally the second device 20 described above with
reference to figures 1-7.
[0056] In its turn, the device 1 essentially comprises a
loading basket 3 which comprises only some of the com-
ponents/parts described above with reference to the ex-
emplary embodiment in figures 2-4, i.e. the internal com-
partment 5, the teeth 6, the rod 7, the clamping flange 8.
In this case when, during lifting, the basket 3 hooked to
a bin 200 reaches a pre-established height, the clamping
flange 8 is activated by the cylinder 9A fitted with a mov-
able part, for example a double-acting hydraulic type cyl-
inder (schematically illustrated only in figure 9 for clarity),
which causes its rotation around the axis X, which then
triggers clamping of the bin 200 between the flange 8
and the teeth 6. As illustrated in figure 9, the hydraulic
cylinder 9A can substitute the lateral arm 9 in the em-
bodiment previously described, therefore acting directly
on the flange 8 or on the arm 9 itself acting as actuator
and therefore functionally substituting the action ob-
tained by the surface coupling of the roller 10-ramp 11
previously described.
[0057] In this case, the basket 3 is fixed to and solidly
movable with a component of the second device 20, in
particular to the upper part of the second arm 33, on the
opposite side of the hooking means 40 and is not shaped

so as to present the external housing curved recess 4;
the hooking means 40 are installed along the second arm
33 so as not to protrude from the front surface of the
basket 3 when it is stationary, and so that the arms 40A
and 40B, when activated, protrude sufficiently from the
basket 3 to hook the bin 200 without causing the surface
of this to interact against the basket 3 itself.
[0058] The functioning of the vehicle 100 according to
the invention will be now described by referring initially
to the first embodiment in figures 1-7.
[0059] Starting from the position illustrated in figure 1,
where the vehicle 100 can be considered stationary along
its route near an area for manually loading the bins 200,
the device 1 should be in such a condition that its basket
3 is already in a lowered loading position illustrated in
figure 2, or the basket 3 is put into that position by an
operator who, using the push-button panel 51, activates
the chain mechanism 13; in this way, the basket 3 is
lowered towards the ground taking it, for example, from
the position in figure 1 to the position in figure 2. The
device 20 is disabled in the retracted rest position, with
the second arm 33 positioned within the curved recess
4 and the first arm retracted along the axis Y inside the
vehicle gauge 100.
[0060] In said position, an operator moves at least one
bin 200 to be emptied near the teeth 6 of the basket 3;
at least one of the sensors 14 detects the presence of
the bin 200 and sends a corresponding signal to the elec-
tronic control unit 50 which intervenes by briefly activating
the motor 13C and causing a brief lifting of the basket 3
with the teeth 6 which abut against a portion of the bin
200 firmly hooking it. Depending on the applications, it
is possible to set up the commands so that said initial
brief lifting of the basket 3 is caused by a manual com-
mand for example carried out by an operator using the
push-button panel 51, and/or also by an operator in the
driving cab 106. Once this brief lifting is completed, the
operator then intervenes with the push-button panel 51
which activates the motor 13C. In its turn, the motor 13C
sets in motion the chain 13B which, rotating, moves the
basket 3 upwards. During the lifting stage, at a certain
point the roller 10 slides along the ramp or guide 11 which,
due to its suitably profiled surface, for example pushes
the arm 9 forwards and causes rotation of the flange 8.
In this way, the flange 8 clamps together with the teeth
6 the portion of the hooked bin 200 situated between
them.
[0061] When the basket 3 reaches the tilting position,
the tilting mechanism 17 is activated, for example by
means of the push-button panel 51, and the rotating arm
17C moved by the cylinder 17B pushes the basket 3 tilting
it together with the hooked bin 200 and therefore emp-
tying the contents into the container 102. Once the emp-
tying operation is completed, the operator inverts the op-
erations using the push-button panel 51, the chain 13A
moves in the opposite direction and the basket is re-
placed on the ground; during this operation, at a certain
point the roller 10 detaches itself from the ramp 11, and
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the arm 9, for example activated by a return spring, caus-
es rotation in the opposite direction of the flange 8 which
unlocks the clamping action. During the last descending
stage, the bin 200 remains hooked to the teeth 6 until it
reaches the ground where an operator moves it away
from the vehicle 100. Said operations can then be re-
peated in the same loading area (and in others similar
along the route) for other bins 200. Furthermore, as pre-
viously indicated, it is possible to load two bins 200 to be
moved and emptied on the basket 3 simultaneously.
[0062] In the case it is possible to use the device 20 in
a loading area along the route, then the basket 3 must
be in the predefined stop position illustrated in figure 3,
leaving uncovered the second arm 33 with relative hook-
ing means 40. As previously described, the position de-
tection device 15 detects the basket 3 in said position
and sends a corresponding signal to the electronic con-
trol unit 50 which disables the first device 1 enabling the
second device 20. The basket 3 can be taken to said stop
position for example when the emptying operations in a
loading area by means of the device 1 are completed
and then the operator using the push-button panel 51
moves the basket 3 upwards until it reaches said position,
or by means of a command sent by an operator in the
driving cab 106.
[0063] In said condition, while the device 1 is blocked,
the device 20 is enabled and an operator in the cab 106
can activate it and move it for example by using the joy-
stick 52. In practice, the first cylinder 32 is activated which
moves the arm 31 along the axis Y, taking with it the rest
of the components directly or indirectly connected to it.
When the second arm 33 reaches the position suitable
to hook a bin 200, the operator himself activates the arms
40A and 40B which surround and hook the bin 200, as
illustrated in figure 5. The position sensors 21 send sig-
nals to the electronic control unit 50 indicating the initial
position of the bin 200, and this then calculates the start-
ing coordinates. Once the bin 200 has been hooked, it
is raised slightly from the ground for example by means
of the second cylinder 34 and subsequently the first arm
31 is returned back to its starting position again by means
of the first cylinder 32. The second cylinder 34 is then
activated again, which causes rotation of the third arm
35 around the rotation axis 105. In its turn, as illustrated
in figure 6, during its rotation, the third arm 35 moves the
second arm 33 together with the hooked bin 200, raising
it towards the collection container 102. In correspond-
ence with the emptying position, activation of the third
cylinder 36 causes rotation of the second arm 33 around
the rotation axis 115 together with the bin 200, so that its
contents are emptied inside the collection container 102.
In this case too, the operations described are substan-
tially inverted and the empty bin 200 is taken back to its
initial position on the ground thanks to the coordinates
calculated on the basis of the signals sent to the elec-
tronic control unit 50 by the plurality of sensors 21.
[0064] In the case where the vehicle 100 is configured
with the first and second devices 1 and 20 structurally

integrated with each other, as in the embodiment illus-
trated in figures 8-10, the loading and emptying opera-
tions of the bins 200 carried out using the automatic hook-
ing device 20 activated remotely by an operator in the
driving cab 106, substantially coincide with that previous-
ly described for the device 20 in the first embodiment of
figures 1-7.
[0065] For the loading and emptying operations of the
bins 200 using the device 1 with manual hooking, as pre-
viously described, movement between the various posi-
tions takes place thanks to the actuation means of the
second device 20. In this case, starting from the position
illustrated in figure 8, an operator moves at least one bin
200 near the teeth 6 of the basket 3 (not illustrated for
greater illustrative clarity of the components of the devic-
es 1 and 20), and then activates the actuation means,
for example using the push-button panel. In particular,
as illustrated in figure 8 (where the bin near the teeth 6
of the basket 3 has also not been illustrated to favour
better visibility of the components of the devices 1 and
20), the first arm 31 remains in the initial retracted position
inside the vehicle gauge 100, and the second cylinder
34 is activated directly which rotates the third arm 35
around the rotation axis 105. In its turn, as can be seen
in figure 9, the third arm 35 during its rotation moves the
second arm 33 together with the basket 3 and the bin
200 hooked to it (not illustrated in the figure), lifting it
towards the collection container 102. During the lifting
stage, at a predefined position, the hydraulic cylinder as-
sociated to the flange 8 intervenes making it rotate and
causing clamping of the bin 200 between the flange 8
and the teeth 6. When the emptying position is reached,
activation of the third cylinder 36 makes the second arm
33 rotate around the rotation axis 115 together with the
bin 200 so causing emptying inside the collection con-
tainer 102, as illustrated in figure 10 (where the bin is not
illustrated for better visibility of the components of the
devices 1 and 20). In this case too, the operations de-
scribed are then substantially inverted and the empty bin
is replaced in its initial position on the ground thanks to
the coordinates calculated on the basis of signals sent
to the electronic control unit 50 by the plurality of sensors
21. Furthermore, as previously described, it is possible
to load and empty two bins simultaneously by using the
device 1 with manual hooking means or alternatively by
using the device 20 with automatic hooking means. In
this embodiment, evidently there is no interlocking be-
tween the two devices 1 and 20 which maintains one
device enabled while movement of the other is tempo-
rarily disabled.
[0066] In practice it has been demonstrated how the
vehicle 100 for waste collection according to the present
invention makes it possible to reach the intended object.
In fact, thanks to the fact that the bins are loaded laterally,
compared to solutions known in the art which use rear
loading systems, the possibility that the operators get hit
by other vehicles is reduced since they operate on the
side of the vehicle 100 and therefore in areas that present
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fewer risks compared to the rear part where other vehi-
cles may arrive. Furthermore, thanks to the use of manual
hooking means together with automatic hooking means,
the number of times an operator on board the vehicle is
obliged to get up and down from the cab can be consid-
erably reduced, thus contributing to a reduction in pos-
sible physical debilitation and occupational illnesses.
[0067] Naturally, without prejudice to the principles of
the invention, many variations and implementation de-
tails thereof may be applied to the above-described ex-
emplary and non-limiting embodiments, without depart-
ing from the scope of protection of the invention as de-
fined in the accompanying claims, including also any
combination, even partial, of the embodiments illustrat-
ed. For example, some of the above-described compo-
nents/parts could be configured and/or positioned and/or
reciprocally connected differently from that described,
while still remaining capable of carrying out the functions
and objects for which they were designed within the
scope of the present invention.

Claims

1. Waste collection vehicle (100) comprising a waste
collection container (102), characterized in that it
further comprises at least:

- a first device (1) for moving and emptying
waste-holding bins (200) which is mounted on
a lateral side (104) of the vehicle (100) movable
between at least a first loading position suitable
to allow hooking with at least one waste-holding
bin (200) moved manually towards the first de-
vice (1) by an operator, and a second raised
position for emptying the hooked at least one
waste-holding bin (200) inside the collection
container (102);
- a second device (20) for moving and emptying
waste-holding bins (200) which comprises hook-
ing means (40) for automatically hooking at least
one waste-holding bin (200), said second device
(20) being mounted on the vehicle (100) mova-
ble among at least a first rest position in which
said hooking means (40) are retracted in corre-
spondence of the lateral side (104) of the vehicle
(100), a second loading position in which said
hooking means (40) are extended away from
the lateral side (104) of the vehicle (100) to au-
tomatically hook at least one waste-holding bin
(200), and a third raised position for emptying
the at least one waste-holding bin (200) auto-
matically hooked inside the collection container
(102);
- command and control means (50, 51, 52) con-
figured for operating at least one of said first de-
vice (1) and second device (20).

2. Vehicle (100) according to claim 1, wherein said first
device (1) and said second device (20) are installed
on the vehicle (100) structurally separated from each
other and comprise respective first actuation means
and second actuation means configured to move
said first device (1) and respectively said second de-
vice (20) separately from each other.

3. Vehicle (100) according to claim 1, wherein said first
device (1) and said second device (20) are installed
on the vehicle (100) structurally integrated with each
other and comprise actuation means configured to
move together said first and second devices (1, 20).

4. Vehicle (100) according to claim 1, wherein said first
device (1) comprises a loading basket (3) having an
internal compartment (5) suitable for receiving
waste, and clamping means (6, 7, 8, 9, 9A) arranged
externally to the internal compartment (5) and con-
figured to clamp said at least one waste-holding bin
(200).

5. Vehicle (100) according to claims 2 and 4, wherein
said first actuation means comprise a mounting
frame (12) which is fixedly installed on the vehicle
(100) and extends in a substantially vertical direction
along said lateral side (104), and an actuation mech-
anism (13) which is connected to the loading basket
(3) and is configured to move the loading basket (3)
bidirectionally along said mounting frame (12).

6. Vehicle (100) according to claims 2 and 4, wherein
said command and control means comprise at least
one device (15) configured to detect when the load-
ing basket (3) is in a predefined stop position inter-
mediate between said first loading position and said
second raised position, and an electronic control unit
(50) which is configured to disable said first actuation
means while maintaining the loading basket (3) in
said intermediate stop position and enable said sec-
ond actuation means to move said second device
(20) only when it has received in input from said at
least one device (15) a signal indicating that the load-
ing basket (3) is in said predefined stop position.

7. Vehicle (100) according to one or more of the pre-
ceding claims, wherein said command and control
means comprise a plurality of sensors (21) adapted
to send, to an electronic control unit (50), signals
indicative of the starting position on the ground of
the at least one waste-holding bin (200) when auto-
matically hooked by said hooking means (40) ex-
tended away from the lateral side (104) of the vehicle
(100) in said second loading position, said electronic
control unit (50) being configured to calculate and
memorize said starting position on the ground of the
at least one waste-holding bin (200) on the basis of
the signals received by said plurality of sensors (21).
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8. Vehicle (100) according to claim 2 or 3, wherein said
second actuation means or said actuating means
comprise a first frame (30) fixedly mounted on the
vehicle (100), a first arm (31) mounted on said fixed
frame (30) slidingly movable along a first longitudinal
axis (Y) transversal with respect to the direction of
travel of the vehicle (100) between a retracted posi-
tion towards the inside of the vehicle shape (100)
and an extracted position in which the first arm (31)
extends at least for a portion thereof externally from
the lateral side (104), a second arm (33) on which
said hooking means (40) are mounted and which
extends, along the lateral side (104) of the vehicle
(100), transversely with respect to the first longitudi-
nal axis (Y), and a third arm (35) having a first end
connected to said second arm (33) and a second
end connected to a second frame (37) fixed to and
solidly movable with said first arm (31).

9. Vehicle (100) according to claim 8 wherein said sec-
ond actuation means further comprise a first hydrau-
lic cylinder (32) connected to said first arm (31) and
configured to translate said first arm (31) along said
first axis longitudinal (Y), a second hydraulic cylinder
(34) which is connected to said third arm (35) and to
a further frame (38) solidly mounted on said first arm
(31) and is configured to rotate said third arm (35)
around an axis (105) hinged on said second frame
(37) lifting said second arm (33) towards the collec-
tion container (102), and a third hydraulic cylinder
(36) connected to said second frame (37) and to said
second arm (33) to rotate the second arm (33) about
an axis (115) hinged on said third arm (35) and cause
the emptying of the waste-holding bin (200) hooked
by the hooking means (40) inside the collection con-
tainer (102).

10. Vehicle according to claims 3 and 4, wherein said
loading basket (3) is mounted on and solidly movable
with a component of the second device (20).
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