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(57) Abstract

Assembly characterized by the fact that it comprises first transport elements (1) with parallel tracks provided with re-
ceptacles, open at the lower end, in which are disposed the products (P), and a weighing station (2) consisting of a weigh-
ing wheel (3) driven by a geared motor (4), part (3a) of said wheel projecting into said receptacles, carrying the product (P)
on its passage into the weighing station (2). Said wheel (3) and geared motor (4) are supported by a product weighing de-
vice (5). A calibration station (6) is also provided, consisting of several product ejection points (7, 8, ¢), and first transport
elements (1) in product output elements (10, 11, 12), sensitive to product weight.

(57) Abrege

Cet ensemble est caractérisé en ce qu'il comporte des premiers moyens de transport (1) & brins paralléles, compor-
tant des alvéoles ouvertes dans leur partie inférieure, et dans lesquels sont disposés les produits (P), un poste de pesage (2)
comprenant une roue de pesage (3) entrainée en rotation par un motoréducteur (4), et dont une portion (3a) fait saillie
dans les alvéoles de maniére & porter le produit {P) lors de son passage dans le poste de pesage (2), ladite roue (3) et ledit
motoréducteur (4) étant supportés par un dispositif (5) de pesage du produit, et un poste de calibrage (6) comprenant plu-
sieurs stations (7, 8, 9) d'éjection des produits, des premiers moyens de transport (1).dans des moyens (10, 11, 12) d’évacua-
tion des produits, en foniction du poids de ceux-ci.
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The present invention relates to a unit for grading produce, such as
fruits.
Previously proposed grading units consist of bucket conveyors in which
fruits are placed, for example by means of automatic feed devices.

) The buckets are connected to the conveyors in a manner such chat they
may be weighed freely when the latter pass through a first part of the unit and
pivot at the moment of discharging the fruit contained in the bucket for
grading thereof.

The weight of the fruit is obtained by automatically subtracting the
10 weight of the bucket, the weight of the bucket and‘ fruit together as measured,
which then makes it possible to control the means for discharging the buckets
such that the fruits are classified by weight category.
However, these devices present a certain number of drawbacks, the
most important of which lies in the fact that it is not possible to eliminate from
: °,§ 15 the measurement the effects of friction deriving from the fact that the bucket
.- is weighed while moving during transport and that, moreover, the vibrations
generated by this movement interfere with weighing and reduce the accuracy
o oo of the latter.
The aim of the invention is therefore to solve these problems by
eseees 20 proposing a grading unit which is simple, reliable, of a moderate cost price but
which makes it possible to obtain a better accuracy in measuring the weight of

the produce and therefore a better grading of the latter.

ceeees According to the invention, there is provided a unit for grading produce,

oot such as fruits, comprising first transporting means having receptacles which are
oo 25 open in their lower part for receiving the produce, a weighing station

e el - comprising weighing means drivable by a motor in the direction of motion of

the receptacles, a section of said weighing means projecting into the
ssee receptacles so as to carry the produce when it passes into the weighing station,
the said weighing means and the said motor being supported by a device for
30 weighing the produce, and a grading station comprising several stations for
ejecting the produce from the first transporting means into means for removing

the produce, as a function of the weight of the latter.




Advantageously, the unit according to the
invention also comprises second means for transporting
produce and means for transferring the said produce
from the seccnd transporting means into the receptacles
of the first transporting means.

The invention will be better understood with
the aid of the following description which is given
solely by way of example and which is made with refer-
ence to the appended drawings, wherein:

- Fig. 1 represents a diagrammatic view of a
grading unit according to the invention;

- Fig. 2 represents a block diagram illustrat-

"',E ing the operation of the grading unit according to the

..": invention;

sese’ - Fig. 3 represents a partial view of the sec-

.::: ond transport@ng meansvénd of a transferring wheel which

.J.. are included in the structure of a unit according to

cos the invention;

:'"5 - Fig. 4 represents a partial view of first
transporting means and of a weighing wheel which are
included in the structure of a unit according to the

coee, invention;

3;: - Fig. 5 illustrates the operation of the ejec-

. : tion means which are included in the structure of a

ve, 0 unit according to the invention;

’:":; - Figs. 6, 7, 8 and 9 illustrate different

', ' stages of turning a fruit in a unit according to the

*e®%e invention;

- Fig. 10 represents a different embodiment of ,
the first transporting means and of a weighing wheel s
which are included in the structure of a unit according '
to the invention; @

- Fig. 11 represents another different embodi-
ment of the weighing means which are included in the b




10

15

20

25

30

35

- 3 -
structure of a unit according to the invention; and

~ Fig. 12 represents another embodiment of
transporting means which are included in the structure
of a3 unit according to the invention.

As may be seen in Fig. 1, a unit for grading
produce according to the invention comprises first
transporting means which will also be caltled transport-
ing means, with parallel belts, comprising receptacles
which are open in their Llower part and in which the
produce P is arranged. The unit according to the
invention also comprises a weighing station 2 compris-
ing weighing means consisting, for example, of a
weighing wheel 3 driven in rotation by a gear motor 4.
A section 3a of the weighing wheel 3 projects into the
receptacles of the first transporting means 1 so as to
carry the produce when it passes into the weighing e
station.

The wheel 3 and the gear motor 4 are supported
by a device 5 for weighing the produce, this device
being itself supported, for example, by the frame of
the unit., This device makes it possible to determfne
the actual weight of the produce by subtracting the
weight measured when there is no produce on the wheel
from the weight measured when there is.

The unit according to the invention also comp-
rises a grading station 6 comprising several stations
7, 8 and 9 for ejecting the produce from the first
transporting means 1 into the means for removing the
produce, 10, 11 and 12, respectively, as a function of
the weight of the latter.

The second means 13 for transporting the pro-
duce, which will also be called feed means, and means
14 for transferring the said produce from the second
transporting means 13 into the receptacles of the first
transporting means ‘1 are also provided in order to en-

sure automatic feed.

As may be seen in this Figure, these transfer-
ring means 14 advantageously consist of a transfeciring
wheel inserted between the first 1 and the second 13
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transporting means. This wheel will be described in
more detail below.

Each ejection station comprises ejection means
15, 16 and 17, respectively, which are driven by a
control device connected to the weighing device S and
to a device 18 for detecting the position of the pro-
duce with .respect to the ejection stations. More-
over, a sensor 19 also makes it possible to detect
the presence of a fruit in the weighing station in
order to trigger measuring. 4

As is represented in Fig. 2, which illustrates
the operation of a unit according to the invention, the
control device 20 receives information from the detec-
tion device 19 which indicates to it that a fruit is in
3 weighing position. The control device 20 then trig-
gers the weighing device 5 so that it performs a
measurement and the control device receives from the
latter the measurement corresponding to the weight of
ttie wheel/gear motor/produce group, from which it
determines the weight of the produce. This weight is
then memorized by the control device and, as a function
of the position of the produce, indicated by the detec-
tion device 18, the control device 20 activates one of
the ejection means 15, 16, 17 as a function of the
weight of the produce so as to eject the produce into
the removal means corresponding to the weight grade
determined. The various means described above present
no particular problems in implementation and will not
be described in further detail.

The produce which is firstly arranged on the
transporting means or feed means 13 is transported by
the Latter to the transferring wheel 14 which ensures
their transfer and their positioning, one by one, in
the receptacles of the transporting means 1, as illus-
trated in Fig. 1. The produce then passes inta the b
weighing station 2 and it is then ejected from the .
first transporting means towards the removal means 10, l

j

11 and 12, which grades thenm.
The speed of passage of the transferring wheel
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14 is at least equal to the speed of passage of the
second transporting means 13 and less than the speed of
passage of the first transporting means 1 in order to
coordinate the various displacements of the produce on
the various transporting and transferrirj means.

Moreover, the weighing wheel 3 and the trans-
ferring wheel 14 may also comprise, on their periphery,
flaps for receiving the produce so as to facilitate the
passage of the produce on 'the wheels.

The weighing wheel and the transferring wheel
may comprise at least two discs of the same diameter
separated by a distance which is less than the size of
the produce so as to ensure a good support for this
produce.

As may Le seen in Figs. 3 and 4, the transfer-
ring wheel 14 and the weighing wheel 3 may each
comprise three discs 21, 22, 23 and 24, 25, 26, respec—
tively, of which the two discs arranged in the extreme
positions, that is to say the discs 21, 23 and 24, 26,
respectively, have the same diameter, whilst the disc
inserted between the first two, that is to say the
discs 22 and 25, respectively, have a diameter which is
less than the diameter of the two other discs so that
the straight Lines passing via the periphery of this
disc and the periphery of each of the two others toge-
ther form an angle a of between 100 and 180°%, this
being in order to provide a good support and a good
Lateral guiding of the produce.

Moreover, the second 13 and the first 1 trans-
porting means may also comprise at least two elongated
elements for transporting and for laterally guiding the
produce 27, 28 and 29, 30, respectively. These two
transporting elements are advantageously parallel and
separated from one another by a distance which is Lless
than the size of the produce so as to form a support
and guiding chute for the latter, these elements form-
ing, as may be seen in Fig. 1, Loops which are closed
around two guiding members 31, 32 for the second trans-
porting means or feed means 13, and four guiding
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members 33, 34, 35, 36 for the first 1.

Advantageously, these transporting elements
consist of chains on whose Links support members 37,

38 and 39, 40, respectively, are fixed, on the upper
faces of which the produce bears, as may be seen, in
particular, in Fig. 4.

According to one embodiment, the upper faces of
the support members 37, 38 and 39, 40 together form, re-
spectively, an angle B of at least 100°. According to one
particular émbodiment, these upper faces are arranged in
one and the same plane.

As is representecd in Fig. 4, the receptacles of
the first transporting means 1 may be delimited by
parts 41, 42 projecting from the transporting elements
29 and 30.

Each of the ejection means, for example the
means 15 represented in Fig. S, comprises an actuator 43
arranged below the first transporting means 1 and whose
exit shaft 44 comprises at least one ejection finger and,
in the example illustrated, two ejection fingers 45, 46
offset angularly so as to eject the produce P in a
specific direction following a command from the cor-
responding actuator onto the removal means, for example,
10.

The produce P represented in the figures may
consist, for example, of oranges or apples of an appro-
ximately spherical shape. However, it should be noted
that the unit according to the invention is also suit-
able for weighing and grading produce, such as pears or
avocados, which have a first part whose shape corres-~
ponds approximately to a section of a sphere extended
by a second part in an approximately frustoconical
shape, and in which the first part has a mass greater
than the second. In this case, and as is represented
in Figs. 6 to 9, the second transporting means or feed #}
means 13 and the transferring wheel 14 form a device ;Z
for positioning this produce in a specific direction. -
In fact, the intersection between the second transpcrt-
ing means or feed means 13 and the-transferring wheel %ﬁ

=
|
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14 forms a space, with a flared V-shaped cross section,
for turning the produce which arrives with its approxima-
tely frustoconical part of smaller mass in front, under
the effect of the relative movement of the two branches
of the V formed by the opposing sections of the second
transporting means or feed means 13 and of this trans-
ferring wheel 14. As has been described above, these
second transporting means or feed means and the trans-
ferring means comprise means for laterally guiding the
produce so that its axis is always approximately para-
Llel to the axis of displacement of the second
transporting or feed means and the transferring means,
such that the produce which arrives with the section of
approximately frustoconical shape at the front is set
upright and then turned and finally released from this
space by the transferring wheel.

1t goes without saying that the wheel for trans-
ferring the produce may consist of any other transferring
means which determines, with the second transporting means
or feed means 13, the space with a flared V-shaped cross-

section for turning the produce.

As is represented in Fig. 10, which represents a different embodiment of
the feed means and/or of the first transporting means, the latter may consist of
three transporting elements 47, 48 and 49 consisting, for example, of belts of
cylindrical cross-section and in a deformable material, arranged around the

guiding means mentioned above

These guiding means, for example 31, then comp-
rise three guiding grooves 50, 51, 52, one of which is
arranged in a section 313 of reduced cross-section for
guiding the transporting element 48 arranged between
the two others 47 and 49, so that the planes which are
tangent to the free surfaces of the said belts together
form an angle y of at Least 100°.

In this embodiment, the receptacles of the
first transporting means may, for example, consist of
pieces 53 in the shape of a bridge extending between ;
the two transporting elements 47 and 49 arranged in the
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extreme positions.

As has been represented, the weighing wheel 54
and/or the transferring wheel may comprise four discs
55, 56, 57, 58 ensuring good guiding of the produce
when it is transferred and/or when it is weighed.

As may be seen in Fig. 11, which represents
another different embodiment of the weighing means
which are included in the structure of a unit according
to the invention, the weighing station 2 comprising
weighing means described above and consisting, for
example, of the weighing wheel 3 driven in rotation by
the gear motor 4, this wheel and this gear motor being
supported by the device S for weighing the produce, may
also comprise means 60 for gripping the produce when it
passes into this station.

Advantageously, the gripping means 60 comprise
an auxiliary wheel 61 consisting of a deformable mater-
ial such as, for example, rubber, arranged above the
weighing wheel 3 and with an axis which is parallel
to the axis of the latter, so as to provide a weighing
passage between these two wheels of a size which is
less than the size of the produce,

The auxiliary wheel 61 is driven, at the same
speed, in the opposite direction of rotation to the
weighing wheel 3 by the gear motor 4, by means of, for
example, a system with pulleys and a belt so as to pro-
vide a good gripping of the produce when it passes into
the weighing station.

As may be seen in this Figure, the produce is
then taken between the weighing wheel 3 and the auxili-
ary wheel 61 which is deformed in an elastic manner so
as to avoid any damage to the produce when the produce
passes into the weighing station.

It should be noted that the weighing wheel 3
and the auxiliary wheel 61 advantageously have the same
initial diameter which makes it possible to provide a
good gripping of the produce when this produce arrives
] in the weighing station and thereby avoids round pro-

& .
P é?/duce, such as, for example, cranges, turning on

Lzent
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themselves when encountering the weighing wheel 3.

It should also be noted that the auxiliary
«heel 61 is carried by the measuring device 5 so as not
to interfere with measurement.

Moreover, this device also makes it possible to
increase the accuracy of measurement since the gripping
means make it possible to hold the produce when it is
weighed.

Finally, and as has been represented in Fig.
12, the transporting means may also consist of parallel
belts 62 and 63, as described above, on which support
studs, for example 64, 65, 66 and 67, 68, 69, respec-
tively, are fixed, these support studs forming, in
aroups of four, studs for supporting produce which is
represented by a dotted Line in this Figure.

NG
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A unit for grading produce, such as fruits, comprising first transporting
means having receptacles which are open in their lower part for receiving the
produce, a weighing station comprising weighing means drivable by a motor in
the direction of motion of the receptacles, a section of said weighing means
projecting into the receptacles so as to carry the produce when it passes into
the weighing station, the said weighing means and the said motor being
supported by a device for weighing the produce, and a grading station
comprising several stations for ejecting the produce from the first transporting
means into means for removing the produce, as a function of the weight of the

latter.

2. A grading unit according to claim 1, comprising second means for
transporting produce, and means for transferring the said produce from the

second transporting means into the receptacles of the first transporting means. e

3. A grading unit according to either of the preceding claims, wherein the
weighing means and/or the transferring means comprise, on their periphery,

flaps for receiving the produce.

4. A grading unit according to claim 2 or 3, wherein the transferring
means comprise a transferring wheel between the first and the second
transporting means, and the weighing means comprise a weighing wheel driven

in rotation by the motor.

S. A grading unit according to claim 4, wherein the weighing wheel and/or
the transferring wheel comprise at least two discs separated by a distance

which is less than the size of the produce.

6. A grading unit according to claim 5, wherein the or each wheel

comprises three discs, one of the discs lying between the two other discs having b

910204,csspe.003,produce.spe, 10
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a diameter which is less than the diameter of the two other discs so that
straight lines passing via the periphery of this disc and the periphery of each of
the two others together form an angle of between 100 and 180°.

7. A grading unit according to any one of claims 2 to 6, wherein the speed
of passage of the transferring means is at least equal to the speed of passage
of the second transporting means and less than the speed of passage of the

first transporting means.

8. A grading unit according to any one of the preceding claims, wherein
the said first and/or the said second transporting means comprise at least two
elongated elements for transporting and for laterally guiding the produce,
which are parallel and separated from one another by a distance which is less
than the size of the produce so as to form a support and guiding chute for the
produce, the said elements forming loops which,.pass around at least two

guiding members.

9. A grading unit according to claim 8, wherein the two transporting
elements consist of chains on whose links support members are fixed, upper

faces of the support members serving to support the produce.

10. A grading unit according to claim 9, wherein the upper faces of the

support members together form an angle of at least 100 °.

11. A grading unit according to claim 9, wherein the upper faces of the

support members are arranged in one and the same plane.

12. A grading unit according to claim 8, wherein the said first and/or the
said second transporting means comprise three transporting elements, said
transporting elements consisting of belts of cylindrical cross section and in a

deformable material, and each of the said guiding members comprising three

901127,csspe.003,produce.spe, 11 '
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grooves for guiding the elements, one of which is arranged in a -art of the
guiding member of reduced cross-section for guiding that transporting element
arranged between the two others so that planes which are tangential to the

free surfaces of the said belts togetk:er form an angle of at least 100 °.

13. A grading unit according to any one of claims 8 to 12, wherein the
receptacles of the first transporting means are delimited by parts projecting

from the transporting elements.

14. A grading unit according to any one of claims 8 to 12, wherein the
receptacles of the first transporting means are delimited by pieces in the shape

of a bridge extending between two transporting elements.

15. A grading unit according to any one of the preceding claims, wherein
the ejection stations each comprise means for ejecting the said produce, said
ejecting means being responsive to a control device connected to the weighing
device and to a device for detecting the position of the said produce with

respect to the said ejection means.

16. A grading unit according to claim 15, wherein each of the ejection
means comprises an actuator arranged below the first transporting means and
at least one ejection finger operative to eject the said produce in a specific

direction onto the removal means following a command from the actuator.

17. A grading unit according to any one of claims 4 to 16, wherein the
weighing station comprises means for gripping the produce when it passes into

this station.
18. A grading unit according to claim 17, wherein the gripping means

comprises an auxiliary wheel in a deformable material arranged above the

weighing wheel and with an axis which is parallel to the axis of the weighing

901127,csspe.003,produce:spe,12
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wheel, so as to provide a weighing passage of a size which is less than the size
of the produce, the auxiliary wheel being driven in the opposite direction of
rotation to the weighing wheel by the motor so as to provide a gripping of the

produce when it passes into the weighing station.

19. A grading unit according to any one of the preceding claims, wherein
the transporting means comprise parallel belts on which studs for supporting

the produce are arranged.

20. A grading unit substantially as hereinbefore described with reference to

the accompanying drawings.

DATED this 28th day of November, 1990.
XEDA INTERNATIONAL

By its Patent Attorneys:

DAVIES & COLLISON
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