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(57)  In an apparatus for emptying boxes (2) of fruit
and vegetable produce (3) into a tank (4) containing a
liquid, a tipping device (9) has a pocket (24) movable
between an input station (9a), where the pocket (24) is
set to a first operating position to receive a box (2) po-
sitioned with its concavity facing upwards, and an output
station (9b), where the pocket (24) is located inside the
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liquid and set to a second operating position to release
the box (2) with its concavity facing downwards; and an
actuating device (36), having at least one orienting
member (42, 43) cooperating with at least one tappet
(44, 45) carried by the pocket (24), moves the pocket
(24) about its hinge axis (37) between the first and sec-
ond operating position.
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Description

[0001] The present invention relates to an apparatus
for emptying boxes of fruit and vegetable produce into
a tank containing a liquid.

[0002] More specifically, the present invention relates
to an apparatus of the type comprising an upright ex-
tending in a vertical first direction and fitted in sliding
manner to the tank to move linearly in a horizontal sec-
ond direction; a slide fitted to the upright to slide linearly
along the upright in said first direction; and a pocket for
receiving at least one box and hinged to the slide to os-
cillate, about a hinge axis perpendicular to the first and
second direction, between a first operating position, in
which the box is positioned with its concavity facing up-
wards, and a second operating position, in which the box
is positioned with its concavity facing downwards.
[0003] The slideis movable along the upright between
an input station, where the pocket is located substan-
tially outside the liquid in the first operating position to
receive the box, and an output station, where the pocket
is located substantially inside the liquid in the second
operating position to release the box.

[0004] The apparatus also comprises an actuating
cylinder interposed between the slide and the pocket to
move the pocket between the first and second operating
position; and an ejector device fitted to the pocket to
eject the box from the pocket at the output station.
[0005] The ejector device normally comprises two
chain conveyors movable in respective parallel vertical
planes; and a push bar extending between the chain
conveyors, parallel to said hinge axis, and for engaging
the box at the rear in a third direction in which the box
is ejected from the pocket.

[0006] Known apparatuses of the above type have
several drawbacks, mainly due to the fact that, as the
slide moves from the input station to the output station,
the actuating cylinder is immersed in the liquid and so
calls for relatively frequent maintenance and/or replace-
ment.

[0007] It is an object of the present invention to pro-
vide an apparatus for emptying boxes of fruit and veg-
etable produce into a tank containing a liquid, designed
to eliminate the aforementioned drawbacks and which
is cheap and easy to produce.

[0008] According to the present invention, there is
provided an apparatus for emptying boxes of fruit and
vegetable produce into a tank containing a liquid, as
claimed in Claim 1.

[0009] A non-limiting embodiment of the present in-
vention will be described by way of example with refer-
ence to the accompanying drawings, in which:

Figure 1 shows a schematic view in perspective,
with parts removed for clarity, of a preferred embod-
iment of the apparatus according to the present in-
vention;

Figure 2 shows a schematic side view, with parts
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removed for clarity, of the Figure 1 apparatus;
Figure 3 shows a schematic view in perspective,
with parts removed for clarity, of a first detail in Fig-
ures 1 and 2;

Figure 4 shows a plan view of a second detail in
Figures 1 and 2.

[0010] Number 1 in Figures 1 and 2 indicates as a
whole an apparatus for emptying boxes 2 of loose fruit
and vegetable produce 3 into a tank 4 containing a liquid
- in the example shown, water.

[0011] Each box 2 is substantially cup-shaped, is de-
signed to let in water, has a substantially flat bottom wall
5, and is open outwards at a surface 6 parallel to and
opposite wall 5.

[0012] Apparatus 1 comprises two conveyor units 7
and 8; and a tipping device 9, which is located between
units 7 and 8, is connected to unit 7 at an input station
9a located substantially outside tank 4, is connected to
unit 8 at an output station 9b located substantially at the
bottom of tank 4, and receives boxes 2 successively
from unit 7, and tips them over and releases them suc-
cessively to unit 8.

[0013] Conveyor unit 7 conveys boxes 2 successively
with their concavities facing upwards, and comprises
two conveying devices 10, 11 arranged in series and
connected to each other at a transfer station 12.
[0014] Device 10 conveys boxes 2 in a substantially
horizontal travelling direction 13 perpendicular to the
Figure 2 plane, and comprises a number of chain con-
veyors 14, which move in respective parallel vertical
planes, and extend, at station 12, between the rollers
15 of a roller conveyor 16 forming part of device 11.
[0015] Rollers 15 are fitted idly to a supporting frame
17 hinged to a fixed frame 18 of apparatus 1 to oscillate
- with respect to frame 18, under the control of two ac-
tuating cylinders 19 cooperating with respective crank
mechanisms 20 interposed between frame 17 and cyl-
inders 19, and about a hinge axis 21 parallel to direction
13 - between a lowered rest position (Figure 2), in which
rollers 15 are located below the conveying surface de-
fined by conveyors 14, and a raised operating position
(not shown), in which rollers 15 are located above the
conveying surface defined by conveyors 14 to detach
boxes 2 from conveyors 14.

[0016] Device 11 comprises a push bar 22, which ex-
tends in direction 13, engages boxes 2 at the rear in the
travelling direction of boxes 2 on rollers 15, and is con-
nected in known manner to frame 17 to move linearly -
with respect to frame 17 and under the control of a
known actuating device 23 - between stations 12 and
9a.

[0017] Device 9 comprises an oscillating pocket 24,
in turn comprising a substantially parallelepiped-shaped
box body 25 with a number of openings by which to take
in water, and a roller conveyor 26 defining a supporting
surface P1 for boxes 2. Conveyor 26 is fitted in known
manner to body 25 to move linearly - with respect to
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body 25 and under the control of two actuating cylinders
27 fixed to body 25 - to and from a face of body 25 de-
fined by two flat plates 28, which are coplanar with each
other to define a supporting surface P2 parallel to sur-
face P1, and are located a given distance apart to define
a longitudinal channel 29.

[0018] Conveyor 26 is therefore movable, with re-
spect to body 25, between a release position, in which
surfaces P1 and P2 are separated by a distance greater
than the height of a box 2, and a gripping position, in
which the distance between surfaces P1 and P2 sub-
stantially equals the height of a box 2, and plates 28
therefore substantially contact relative surface 6.
[0019] With reference to Figures 1 and 4, device 9 al-
so comprises two parallel guide posts 30 (only one
shownin Figure 1), which extend from the bottom of tank
4 in a given direction 31, are defined by respective sub-
stantially channel sections 32, are positioned facing
each other, and each comprise two portions 32a, 32b
arranged in series in direction 31, and of which the top
portion 32a is of a depth p1 greater than the depth p2
of the bottom portion 32b.

[0020] Device 9 also comprises two slides 33 (only
one shown in Figure 2), each of which is fitted in sliding
manner to a respective post 30, is designed to engage
both relative portions 32a and 32b, and is also connect-
ed by a screw-nut screw coupling to a screw 34, which
is rotated by a motor 35, normally common to both
screws 34 and located outside tank 4, to move relative
slide 33 linearly along relative post 30 in direction 31.
[0021] Since body 25 is connected in rotary manner
to slides 33 to oscillate - with respect to slides 33 and
under the control of an actuating device 36 described in
detail later on - about a hinge axis 37 parallel to direction
13, posts 30, slides 33, screws 34, and motor 35 define
an actuating device 38 for moving pocket 24 between
stations 9a and 9b in direction 31.

[0022] Along portions 32a, pocket 24 is maintained in
a first operating position (Figure 1) - in which pocket 24
receives a box 2 positioned with its concavity facing up-
wards - by two tappet rollers 39 (only one shown in Fig-
ures 2 and 3), each of which projects from body 25 in a
direction parallel to direction 13, is of such a length,
measured parallel to direction 13, as to engage relative
portion 32a (Figure 4a) but not relative portion 32b (Fig-
ure 4b), and has a longitudinal axis 40 aligned with axis
37 in a direction 41 (Figure 3) coincident, at portions
32a, with direction 31.

[0023] Device 36 comprises two pairs of cams 42, 43
fixed inside tank 4 and aligned in direction 13. Cams 42,
43 in each pair of cams 42, 43 are arranged in succes-
sion in direction 31, and cooperate, as explained in de-
tail later on, with two tappet rollers 44, 45 projecting from
body 25 in a direction parallel to direction 13, and having
respective axes 46, 47, which are located on opposite
sides of axis 37 in a direction 48 (Figure 3) perpendicular
to direction 41, are equidistant from axis 37, and are
aligned with axis 37 in direction 48.
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[0024] In actual use, and commencing from the in-
stant in which rollers 15 are in the lowered rest position,
and pocket 24 is located at input station 9a, in the first
operating and release positions, chain conveyors 14 are
operated to feed a box 2 in direction 13 onto rollers 15
and into contact with a stop member (not shown) fitted
at station 12 and crosswise to direction 13.

[0025] At this point, actuating cylinders 19 are oper-
ated to move rollers 15 into the raised operating position
to detach box 2 from conveyors 14, and push bar 22 is
operated to feed box 2 inside pocket 24 and into contact
with a stop member 49 (Figures 2 and 3) fixed to body
25.

[0026] As box 2 contacts member 49, actuating cylin-
ders 27 are operated to move pocket 24 into the gripping
position, in which plates 28 prevent fallout of produce 3
from box 2; and motor 35 is operated to move pocket
24 along posts 30 in direction 31, with tappet rollers 39
engaging relative portions 32a (Figure 4a).

[0027] When rollers 39 release relative portions 32a
and are positioned outside relative portions 32b, thus
enabling pocket 24 to oscillate about axis 37, rollers 44
contact the top portions of relative cams 42, and pocket
24 is rotated, clockwise in Figure 2, about axis 37. By
combining the movements of pocket 24 in direction 31
and about axis 37, rollers 39 are first positioned between
cams 42 and 43, and rollers 45 then contact the bottom
portions of relative cams 43 to set pocket 24, at output
station 9b, into a second operating position, in which box
2 is positioned with its concavity facing downwards.
[0028] In the course of each operating cycle of appa-
ratus 1, pocket 24 therefore performs, along a path P
extending between stations 9a and 9b, a reciprocating
rotation-translation movement comprising a forward
stroke, in which pocket 24 is moved from station 9a to
station 9b and from the first to the second operating po-
sition, and a return stroke, in which pocket 24 is moved
from station 9b to station 9a and from the second to the
first operating position.

[0029] When pocket 24 reaches station 9b in the sec-
ond operating position, surface P2 is positioned copla-
nar with a flat chute 50 fixed to tank 4; motor 35 is de-
activated; and box 2 is ejected from pocket 24 and fed
along chute 50 by an ejector device 51 forming part of
conveyor unit 8.

[0030] Device 51 comprises two guides 52 (only one
shown in Figure 2) fixed to tank 4 and extending in a
given direction 53; and two slides 54 (only one shown
in Figure 2), each of which is fitted in sliding manner to
a respective guide 52, and is connected by a screw-nut
screw coupling to a screw 55, which is rotated by a motor
56, normally common to both screws 55 and located out-
side tank 4, to move relative slide 54 linearly along guide
52 in direction 53.

[0031] Slides 54 support an ejector blade 57, which
engages channel 29 defined between plates 28, engag-
es the rear of box 2 to first eject it from pocket 24, and
then cooperates with a push bar 58 of a known feed de-
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vice 59 to feed box 2 along chute 50. At the end of chute
50, produce 3 falls freely out of box 2 onto a known roller
conveyor 60 for removing produce 3 from tank 4.
[0032] Once the whole of box 2 has been unloaded
on chute 50, pocket 24 is moved back to station 9a by
actuating device 38; rollers 45 and rollers 44 cooperate
successively with cams 43 and 42 respectively to move
box 2 back into the first operating position; and the un-
loaded box 2 is fed by device 59 along a known con-
toured guide 61 to turn box 2 over onto an output surface
P3, again with its concavity facing upwards.

[0033] Operation of ejector device 51 is therefore fully
independent of the rotation-translation movement of
pocket 24 in direction 31 and about axis 37, thus ena-
bling a relatively high output rate of apparatus 1.
[0034] Obviously, actuating device 36 for rotating
pocket 24 about axis 37 may be replaced by similar ac-
tuating devices comprising at least one tappet, and at
least one cam cooperating with the tappet to swing
pocket 24 about axis 37 according to a given law of mo-
tion.

[0035] Apparatus 1 therefore has the advantage of
motors 35 and 56 being located completely outside tank
4, and of pocket 24 simply being rotated about axis 37
by cams 42, 43 and tappet rollers 44, 45.

[0036] In a variation not shown, actuating devices 36
and 38 are replaced by an actuating device comprising
at least one sprocket, which is hinged to pocket 24 to
rotate, with respect to pocket 24, about an axis parallel
to direction 13, and has a fork, which is fixed to and
projects from the sprocket in direction 13, and is en-
gaged by a tappet projecting from body 25 in a direction
parallel to direction 13. The sprocket meshes simulta-
neously with a chain conveyor moving in a vertical plane
substantially perpendicular to direction 13, and with a
fixed chain located on the opposite side of the sprocket
to the chain conveyor.

[0037] The movement of the sprocket along the fixed
chain, the design of the fixed chain, and engagement of
the fork by the tappet, provide for both moving pocket
24 between stations 9a and 9b, and also rotating it about
axis 37 between the first and second operating position.

Claims

1. An apparatus for emptying boxes (2) of fruit and
vegetable produce (3) into a tank (4) containing a
liquid, the apparatus comprising a tipping device (9)
for tipping at least one box (2), and in turn compris-
ing an input station (9a) substantially outside said
liquid; an output station (9b) substantially inside
said liquid; a pocket (24) mounted for rotation about
a given first axis (37) to oscillate between a first op-
erating position, in which the pocket (24) receives
the box (2) positioned with its concavity facing up-
wards, and a second operating position, in which
the pocket (24) releases the box (2) with its concav-
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ity facing downwards; first actuating means (38) for
moving the pocket (24) along a given path (P) ex-
tending between said input station and said output
station (9a, 9b); and second actuating means (36)
for selectively moving the pocket (24) into said first
and said second operating position; characterized
in that said second actuating means (36) comprise
at least a first tappet (44) carried by said pocket
(24), and orienting means (42, 43) cooperating with
said first tappet (44) to orient the pocket (24) about
said first axis (37).

An apparatus as claimed in Claim 1, wherein said
orienting means (42, 43) comprise cam means.

An apparatus as claimed in Claim 1 or 2, wherein
said orienting means (42, 43) comprise at least one
first cam (42) located along the path (P) to cooper-
ate with said first tappet (44) and move the pocket
(24) about said first axis (37) as of a first operating
position, and at least one second cam (43) located
along the path (P); the second actuating means also
comprising at least one second tappet (45) carried
by said pocket (24) and cooperating with said sec-
ond cam (43) to move the pocket (24) about said
first axis (37) as of the second operating position.

An apparatus as claimed in Claim 3, wherein said
first and said second tappet (44, 45) have a longi-
tudinal second and, respectively, third axis (46, 47)
substantially parallel to said first axis (37) and locat-
ed on opposite sides of the first axis (37) in a given
first direction (48); said first, said second, and said
third axis (37, 46, 47) being aligned in said first di-
rection (48).

An apparatus as claimed in Claim 4, and also com-
prising at least one third tappet (39) cooperating
with both the first cam (42) and the second cam (43)
as said pocket (24) moves between said first and
said second operating position.

An apparatus as claimed in Claim 5, wherein said
third tappet (39) has a longitudinal fourth axis (40)
substantially parallel to said first axis (37); said first
and said fourth axis (37, 40) being aligned in a sec-
ond direction (41) substantially perpendicular to
said first direction (48).

An apparatus as claimed in Claim 6, and also com-
prising at least one guide (32a) extending along part
of said path (P); said third tappet (39) engaging said
guide (32a) to keep the pocket (24) in said first op-
erating position along the guide (32a).

An apparatus as claimed in any one of the foregoing
Claims, wherein the pocket (24) comprises a sup-
porting wall (28) defining a supporting surface (P2)
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for said box (2) when the pocket (24) is in said sec-
ond operating position; said wall (28) having a guide
channel (29) extending through the wall (28).

An apparatus as claimed in Claim 8, and also com-
prising ejector means (51) for ejecting the box (2)
from the pocket (24) at said output station (9b); the
ejector means (51) comprising an ejector member
(57) engaging and movable along said guide chan-
nel (29).

An apparatus as claimed in Claim 9, wherein said
ejector means (51) comprise transportation means
(54) fitted in sliding manner to said tank (4) to move
said ejector member (57) along said guide channel
(29); and at least one motor (56) for driving the
transportation means (54); the motor (56) being lo-
cated outside said liquid.

An apparatus as claimed in any one of the foregoing
Claims, wherein said first actuating means com-
prise further transportation means (33) fitted in slid-
ing manner to said tank (4) to move the pocket (24)
between said input station and said output station
(92, 9b); and at least one further motor (35) for driv-
ing said further transportation means (33); said fur-
ther motor (35) being located outside said liquid.

An apparatus as claimed in Claim 1, wherein said
first actuating means comprise a chain conveyor, a
fixed chain, and a sprocket hinged to said pocket
(24) and meshing with both the chain conveyor and
the fixed chain to move the pocket (24) between
said input station and said output station (9a, 9b) by
virtue of the chain conveyor; said second actuating
means comprising a seat formed in said sprocket
and engaged by said first tappet.
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