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@ Device for sorting objects.

@ A sorting device in which containers {21) in dependance
on a criterion veiue of their contents are discharged in
discharge stations (28) by activating the latter with a time
delay equalling the time the containers need to reach the
related station, switching means (10,37-44;45-49) being
present to change the discharge station or stations receiving
the objects of one or more predetermined criterion values. A
preferred embodiment allows to change even the destination
of objects which are already on their way to the new allotted
discharge station or stations.
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Device for sorting objects. 0140425

The invention relates to a device for sorting objects
according to one or more criterions, such as guality and
weight, provided with containers movable along a track,
which containers are adapted to contain an object in part

of sald track, a plurality of discharge stations located
slong sald track, discharge means for cgusing said containers
to discharge the objects they contained at the discharge
stations, control means for said discharge stations, criterion
indicating means for indicating a criterion value of an
object in a container and connected to the control means,
delay means being provided in connections between the
criterion value indicating means and the control means in
order to make a control signal based on=id criterion value
available for the said control means with the same delay as
the object needs to travel to the control means of a dis-
charge station allotted to the indicated criterion value.

Such a device is known from for instance the British Patent
Specification GB-A-875.797.

This criterion value may be the weight of an object, but
also a colour value may be used as is indicated in the
British Patent Specification GB-A-1.602.911, whereas
specially for eggs such a criterion value may be the candling
result.

In the said British Patent Specification GB-A-875.797 all
objects are fed to the discharge stations, so that not all
objects fed to a discharge station are discharged in it. On
the other hand sorting devices exist, vide for instance |
European Patent Application O 048 525, in which only those
containers, that have to be discharged in a certain discharge
station, pass such a station in a position in which they can
cooperate with the station, because of a predetermined height
position of a discharge member of the container.

The other containers pass the discharge station with another

-heigﬁt position of their discharge member and can be consi-
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dered not to be fed to such a discharge station. Q4D 4258i0n

i;'applicabla to both types of sorting devices, to wit those
in which all containers are fed through all discharge
stations, 80 that only part of the containers fed to 2 dis~
charge station are discharged in that station and those in
whioh not all containers are fed to every discharge station,
but & container fed to a discharge station is always dis=-
charged in it.

The container may be of any type of dischargeable device,
such as for instance a releasable gripper or a tiltable cup
and may be mounted to & travelling balance or not.

Also it is not necessary that it is always the same container:
If in any place of the device the objects are transferred to
other containers (as for instance is the case in the British
Patent Specification GB-A-875.797) the term "container"
indicates the sequence of containers containing the same
object.

The criterion indicating means may be mechanical, such as
travelling mechanical balances, electronical, such as
electronical weighing devices, colour detectors, automatic
candling devices or simply manually actuability, such as
keys to be ‘activated by an inspector such as an egg candler.

The delay means may consist of a system of rotary swiiches
and reley circuits, as indicated in the cited British Patent
Specification GB-A-875.797, but preferably consist of shift
registers, stepped in dependence on or in accordance with
the movement of the containers, as per se is known from the
United States Patent Specification US-A~3% 898 435, In case
the device is coupled to a computer, the delay means may be
incorporgted in the computer, which may carry out the task
of delaying the signals by memorizing them during the time
period the container needs to reach the related control
means,

With devices of the indicated type the difficulty occurs,

-that it often is desirable to change the discharge station
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or stations at which the containers containing &L!é%€54§¥5
one or more criterion values have to be discharged. Such a
necessity may occur if a discharge station becomes out of
order, for instance if any mechanical failure occurs, it
has been soiled, for instance by an broken egg, or no
packings for the discharged objects are further present at
the discharge station. Further a switch can be desired if
another type of packing has to be used or for some reason
it simply is desirable to receive the objects of a certain
criterion value in a certain discharge station. A further
reason for changing discharge stations may be, that for a
smoother running of a discharge station receiving many
objects or even for obtaining a higher working speed of the
device, two or more discharge stations are allotted to
objects of one and the same criterion value.

In the known devices such a change of the discharge station

or stations allotted to one or more criterion values is

rather cumbersome and often even needs demounting and replace-
ment of members, such as guides determining the height
position of discharge members of the European Patent Appli-
cation EP-A- O 048 525 or wire circuits of the British Patent
Specification GB-A-B75 747.

The invention aims to provide a device of the depicted nature,
in which it is possible to change the discharge station or
stations allotted to one or more criterion values in a very
easy way, even without stopping the device.

According to.the invention this aim is realized by providing
that switching means are present to modify the discharge
station or stationssallotted to one or more criterion values.

In case the device has discharge stations, in which all
containers fed to a discharge station are discharged in it,
as in principle is known from the European Patent Application
EP-A-0 048 525, a preferred embodiment of the invention
consists in that the control means are guide switches causing
the containers to follow branched guides leading to a dis-

charge station allotted to the criterion value of the objects
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in the said containers. 0140425

In this embodiment a very simple and easy surveyable lay
out of the branched guides is obtained, if it is provided
that the branched guides consist of an amnibus guide, an
assembling means for conducting all containers to said
omnibus guide and guide ‘switches for a branched guide for
the related discharge station.

A preferred embodiment of the invention provides that said
switching means contains distribution means adapted to

allot objects of a criterion to be discharged in more than
one discharge station according to a predetermined sequence
pattern. This embodiment allows to distributed objects having
the same criterion value to more than one discharge stations,
which need not to be juxtapositioned. '

A further elaboration of this embodiment, which enables in
many instances, specially if a certain criterion value
occurs many times, to obtain a further improvement of this
embodiment provides that the distribution means contains
cyclic divider means adapted to devide by a small integer
number, for instance two, in order to enable an allotted
discharge station only in case the divider means is in a
predetermiried divider position (for instance odd or even).
Because this feature guarantees that never two successive
objects will be discharged in the said allotted discharge

station, it allows in many cases for a higher working speed
of the device.

Because it may be easy to allot more than one criterion
value to the same object, for instance in case of eggs as

a first criterion value the candling result and as second
criterion value the weight, it may be easier to weigh all
eggs , also those which are candled out. Because, however,
one criterion value may be decisive, for instance a bad egg,
which should be sorted out independently of its weight,
according to a further elaboration of the invention it is
provided, that a discriminator means is present to make one
or more criterion values dominating one or more other
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criterion values indicathrgthe said container to dtﬁfgfﬁﬁfZ%?
a discharge station not allotted to the dominating criterion
value,

When changing the discharge station or stations receiving
the objects having one or more criterion values, the diffi-
culty may occur, that the objucts which are alreddy on their
way towards the discharge station previously allotted to
them, either will nevertheless be dropped in said station,
or, if the station is disabled to discharge any object, not
discharged at all., In that instance in many devices of the
known art any non-discharged object will be discarded at a
special discarding station.

In order to minimize or even avoid this disadvantage, which
would occur with all objects on their way from the location
corresponding to the entrance of the delay means, dccording
to a preferred embodiment of the invention it is provided
that the shift register means contains a parallel shift
register adapted to shift a multi-bit word, outputs of this
register teing present in shift locations corresponding to
the locations of the control means for the discharge stationms,
said register outputs being connected to comparators, in
which the output value of the shift register is compared
with a multi-bit word, the switching means (49) having means
for inserting said multi-bit word in the related comparator.

It 1s remarked , that any computer specialist knowing the
invention may be able to connect a sorting device with a
processor or computer specially with a machine clock input
corresponding to the distance travelled by the containers,
an input for the criterion values related to the separate
objects and one or more outputs for controlling the control
means. It is considered, that the several means such as
delay means and switching means can be considered to be
present if it is possible by feeding instructions to the
said processor or computer to change the discharge station
or stations allotted to one or more criterion values.

In thht instance the processor or computer is a means for
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delaying the information corresponding to a criterionQvh}@ 425

during a period corresponding to the time the containers
need to reach the related control means, whereas it is also
a means to switch the information corresponding to said
criterion value to another control means with the delay
necessary to that control means. The fact that the same
parts of the processor or computer to other jobs at other
times does not annul the fact that such means are present.

In the following the invention is further elucidated on
hand of the drawing, in which:

Figure 1 shows schematically a plan view of a part of a
sorting machine in which the invention has been used,
Figure 2 shows a view on an enlarged scale taken over the
line II-II in fig. 1,

Figure 3 elucidates schematically an embodiment of the
invention,

Figure 4 shows a scheme elucidating the switchable control
of the discharge stations, and

FPigure 5 shows a further scheme elucidating a further
switchable control of the discharge stations,

Figure 1 shows an egg grading machine of the type shown in
the United States Patent Specification US-A-4 383 613, it
being schematically indicated how the invention can be
applied to this machine. .

In short the working of this machine comes down to feeding
by means of feeding chains 1 and 2 eggs to egg transfer
devices 3 and 4, which transfer them to balances, which in
pairs are mounted to yokes 5. The yokes 5 are connected to
an endless chain 7, which is continuously driven in thé
direction of the arrow 6.

After putting the eggs in the balances, the latter may
assume their equilibrium position in the trajectory A, which
equilibrium position by means of magnets 8 is digitalized in
a restricted number of final positions, which correspond %o
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a plurality of weight clasees. By means of detectQi'e4911%§e
final positions are detected and transferred to an electronic
processor’10’which by means of shift registers 11 transmits
signals belonging to the detected weight classes 'to’ the
discharge stations 12. In figure 1 only the connections to
the first, tenth and fifteenth discharge station have been
drawn.

'In figure 2 on an enlarged scale a cross-section over the

line II-II of figure 1 has been shown. As shown each yoke 5
is supported in guides 13 and 14 by means of guide rolls,

a further guide 15 restraining by means of a further guigde
roll transverse deviations of the yoke. Each yoke has two
depending legs 16, which each in a pivot 17 support a
balance beam 18, which at its one end bears a counter-
weight 19 and an adjustment weight 20 and at its other end

a container 21. A 1link 22 provides a parallellogram mounting
of the container 21 with respect to the leg 16. At the lower
side of each container an egg gripper 23 has been mounted.

Other constructionai details of the containers are less
important for the invention. Nevertheless it 1is indicated
that a guide roll 24 can cooperate with guides of which 25!
and 25" are shown with interrupted lines in’figure 2 and
with solid:iines‘in figure 3. Other such guides are indicated
with 33 and 35 in figure 3. Each container is provided with
a part 26 which is a discharge control member, which means,
that when it hits a non-travelling discharge abutment located
along the track of the containers, it provokes the opening

of gripper 23 and a pivot movement of roll 24 away from the
guide indicated with 33 in figure 3. Details of this con-
struction can be found in the United States Patent Specifi-
cation US-A-4 287 982,

The backside of each balance beam supports a metal sheet 27
that can cooperate with detectors 91.....99 controlled by
the electro-magnetic damping caused by these sheets. The
corresponding detectors at the right side of the shown
balaqces are indicated with the references 9'1....9'9.
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As schematically indicated in figure 1 the signgjg 4@&%

7 . from the detectors 9 are transmitted to the shift registers
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11 by means of a processor or switching device 10 to be
discussed further on. |

In figure 3 an embodiment of the invention has been shown
schematically, in which all containers which by their guide
roll are lead into a certain discharge station are dis-
charged in that station. For that reason the discharge station
is provided with a delatching set 28, whlch is able to bring
non shown discharge abutments in sequence on the level of

the discharge member 26 of an arriving container, the loca-
tion where this happens being shifted over the distance

from one discharge location to the next one, so that the

eggs are discharged the one after the another in a row.

Such delatching,sets in practice are used in a considerable
amount and depicted in for instance the United States Patent
Specification US-A-3 749 260. The eggs discharged are
received in a receiving device 29, for instance of the type
depicted in the United States Patent Specification US-A-

4 287 982.

The working of the device shown in figure 3'is the following:
When the balances come from the left, they will take positions
corresponding to the dash—dot lines 8 under influence of

the magnets 8, which lines due to this influence converge

a little. By reason of this all balances are almost exactly
in s position'correSpdnding to a dash-dot line and not in

an intermediate position.

These well defined positions are further maintained by the
interspaces between the detectors 9 corresponding to
91....99 of figure 2. For clarity's sake these detectors
91....99 are shown in figure 3 between the guides 25' and
25", but in fact they are located at the other side of the
balances. After the balances have become free, their guide
rolls 24 will remain on nearly the same level until they
engage the upper 25' or thexlower 25" of the converging

.guidés 25' and 25" after which they are conducted toward

the omnibus guide 35.
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In figure 1 first the 80 celled damping region A 8:3 4b6in25

indicated, followed by a region B in which the welght classes
are detected, after that a8 region C, in whieh the guides

are brought at the same level and finally a region D containing

guide switches to conduct container rollers 24 from the
omnibues guide 35 to the branched guides 33 and the unletching
sets 28 of the different discharge stations, These regions

to wit part of region A, regions B and C and part of region D
have also been shown in figure 3.

In the omnibus guide 35 a number of guide switches 30 are
present, which normally occupy the position shown in solid
lines, but under influence of electro-magnets (not shown)
they can be brought in the position shown with an interrupted
line, because they are pivotable about pivots 31. When a

roll 24 engages 8 guide switch 30 in the position shown in
interrupted lines it is urged downwardly until it engages in
the guide %3 located below omnibus guide 35 a backward
extension 32 of the switch 30. By reason of this the guide
switch is reset.

In figure 1 a2 machine has been shown'having sixteen diécharge
stations to wit eight for the balances at the one side of

the yokes 5 gnd eight for the balances at the other side of
the yokes.

According to the invention the processing unit 10 is adapted
to change the interconnections betweén the leads from
detectors 9 and those leading to the shift registers 11.
Figure 4 shows a basic scheme of an embodiment of such a
processing unit.

Figure 4 shows the outputs 91-99 of the detectors indicated
with the same references and U1 and U2 of two keys (not
shown) which indicate three different candling results to

wit one when only U1 has been activated, the second one when
only U2 has been activated and the third one, when both U1
and U2 have been activated. At 36 elements containing compen-
sating delay means have been indicated. These means compen-
sate for the time lapse the objects need to travel from the
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location where they are when the signals on U, or@! 40428
generated to the location, where their conteiners cooperate
with the detectors 9. A further purpose of the elements 36
is to generate and issue simultaneously well shaped pulses 1
of & predetermined duration., The elements %6 are timed by

a non shown clockpulse generator which also clocks other
elements of the circuit, for instance the coding device 37
8t1ll to be described and the shift‘registers 11,

The coding device 37 has four parallel output lines 38,

which in a binary coded form carry the information indicating
one out of the twelve possible criterion values, namely |
nine weight values and three candle results to wit U1activa-
ted, U2 activated and both U1 and U2 activated. Further
coding device 37 contains comparator means to make sure that
in case a candle result value is received this wvalue over-
rules the weight value ascertained for the same object.

The output of coding device 37 is carried by a multiple

lead to comparators 39, there being two comparators 39 present
for each discharge station. A second multiple input of each
comperator 39 is fed by a manually servable thumb wheel
switch 40, which allows to selectively supply a control
voltage to the said second multiple input of comparator 39.
If the thumb wheel switches 40 supply a voltage pattern
corresponding to that of the output of coding device 37 &
pulse is fed to an OR-gate 41. The output of the OR-gate

41 is connected to a divider circuif 42 dividing by two,.

This circuit 42 can be set to transmit each pulse i%
receives on its input or only those which occur with each odd
input pulse or only those which occur with each even input
pulse.

The output of divider circuit 42 is carried to a shift
register 11 corresponding to those of figure 1. The output
of the shift register 11 is connected to an one~-shot multi-
vibrator 43 which delivers an energizing pulse for an
electro-magnet 44 for activating a guide switch 30 of
figqre 3. ‘
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In figure 4 a pair of two thumb wheel switchesO/Mb4042&E:n
connected to one out of a pair of comparators 39 feeding
the same OR-gate 41.

In case it is desired to discharge only the objects having

8 selected criterion value, one of the thumb wheel switches
is adjusted to a code value not occurring in the code values
issuing from 37, which means that it will never give an
output to OR-gate 41. It is also possible to set the thumbd
wheel switches of the same group on the same code value,
because an OR-gate gives also an output if both of its
inputs are activated.

Divider circuit 42 is set in the position in which it trans-
mits each pulse it receives, so that after the delay of
shift register 11 electro-magnet 44 is energized for each
objJect having the selected criterion value.

In case it is desired to discharge the objects having two
different criterion values, the first and second thumb wheel
switches 40 of & group are adjusted, the one to a first one
of said criterion values and the secénd to the second one.
The OR-gate 41 transmits a pulse for both these criterion
values.

In case it is desired to discharge the objects of the same
selected criterion value in two different discharge stations
a comparator 39 belonging to the control circuit for the
electro-magnet 44 of the one discharge station and a compa-
rator 39 belonging to the control circuit of the electro-
magnet 44 of the other discharge station are set on the
related eriterion value, it being clear that the other thumb
wheel switch of each peir is eitheft set on a non existing
criterion value or on the same criterion value,

One of the dividers 42 is set in its dividing position trans-
mitting the odd pulse numbers and the other is set to trans-

mit the even pulse numbers.

Because the pulse number, the oddity of which activates the
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one divider 42, is the numbter of pulses correSchJi4Q4c25
movement of the containers equalling a step from one container
to the next, it is not so that each discharge station receives
alternately an object of the selected criterion value. Statis-
tically they will, however, in the long run receive slmost

the ssme number of objects. The important result is, however,
that never two immedistely succeeding objects can arrive in
the same discharge station, which allows for an important
increase of the working speed of the device.

When with the shown embodiment one wants to change the dis-
charge station receiving the objects of a selected triterion
value, the objects on their way from the location of the
detectors 9 to this discharge station will nevertheless be
dropped in that station. Of course it is possible to disable
any discharge station, for instance by preventing activation
of the related guide switch 30, but in that instance it will
be necessary either to have a free discharge station at the
end of the track travelled by the containers or %o have the
objects discarded by the usual final discharger, such as a
permanent stop at the level of discharge member 26 of the
containers. The disadvantage is, that all the objects on
their way between detectors 9 and their previous discharge
station, will not reach the new station, and will be lost

in case the last discharge station is not permanently
available to receive such objects. Such an availability
occupies permanently a complete discharge station, whereas
none of the objects which have passed the detectors 9 will
be discharged in the new discharge station allotted to them,

The embodiment shown in figure 5 eliminates this disadvantage
in 8 considerable degree.-

In this figure the coding device 45 corresponds to 37 of
figure 4, but its output 46 is connected to a parallel shift
register 47, which with each clock pulse shifts a complete
code word one step further on. Because such a code word has
to encompass twelve criterion values and possibly a -
thirteenth value corresponding to no object present, a shift .
register with four parallel tracks suffices. At the location *
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corresponding to the different discharge station $34Qut25e
compérétoré 48 are mounted. These comparators receive the
code word in the related stage of the shift register and
compare this word with a word set by means of a data input
49, Each comparator 48 corresponds to a comparator 39 of
figure 4 and the same features can be used for discharging
objects of two different criterion values in the same dis-
charge station, in which instance two comparators 48 are
connected to the same output of the shift register 47, each
connected to the same discharge station activating electr-
magnet 44. In case objects of one criterion value have to

be dropped in two or more discharge stations, the output of
the related comparator 48 has to be connected to a circuit
energizing sequentially the electro-magnets of the different
allotted discharge stations.

Because the function of many parts, such as 45, 47, 48 and
49 can be carried out by commercially available processors
or even microprocessors, it may be possible to step a
sixteen bits word through the shift register 47, which gives
the possibility to use only one bit in each code word for
each criterion value. This allows fo% a very simple execution
of the outputs of shift register 47 and the comparators 48.

The embodiment of figure 5 guarantees that in case the newly
allotted discharge station is aval of the previous one, all
objects will reach the new one, whereas in case the new
station is located amont the previous one only the objects
which have already passed the newly allotted one will be
dropped in the previous one or if this is?é%abled, be dis-
carded.

It is remarked that the above embodiments relate to devices
in which all containers fed to a discharge station are

discharged in said station.

The invention is, however, also applicable to known devices,

in which all containers are fed through all discharge stations,

as for instance shown in the British Patent Specification

.GB-A=-875 797. In such a device the activation of the dis-
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charge stationscan be treated in the same way., 0140425

If a discharge station hes a row of activable discharge
locations, all controlled with a delay corresponding to
their location along the track of the containers, it is
possible to have the switching means of the invention change
the allotment of a selected criterion value from a first
group of discharge 1ocations to another group.
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1. Device for sorting objects according to one or more
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criterions, such as quality and weight, provided with
containers movable along a track, which containers are
adapted to contain an object in part of said traék, a
plurality of discharge stations located along said track,
discharge means for causing said containers to discharge

the objects they contained at the discharge stations,
control means for said discharge stations, criterion
indicating means (9,U) for indicating a criterion value of
an object in a container and connected to the control means,
delay means being provided in connections between the
criterion value indicating means and the control means in
order to make a control signal based on said criterion value
available for the said control means with the same delay as

the object needs to travel to the control means of a discharge

station allotted to the indicated criterion value, characte-
rized in that switching means (10,37-44,45-49) are present
to modify the discharge station or stations allotted to one
or more criterion values,

2. Device according to claim 1 having discharge stations
which cause all containers entering them to be discharged
in them and in which the containers cooperate with branched
guides (35,33) characterized in that the control means are
guide switches (30,31,32) causing the containers to follow
branched guides leading to a discharge station allotted to
the criterion value of the objects in the said containers.

3. Device according to claim 2, characterized in that the
branched guides consist of an omnibus guide (35), an assem-
bling means (25',25") for conducting all containers to said
omnibus guide and guide switches (30) for .~ branched guides
(33) for the related discharge stations (28).

4., Device according to any of the preceding claims,
characterized in that said switching means contains distri-
bution means (40-42) adapted to allot® objects of a criterion

"to be discharged in more than one discharge siation according
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to a predetermined sequence pattern.

5. Device according to claim 4, characterized in that the
distribution means contains cyeclic divider means (41) adapted
to devide by a small integer number, for instance two, in
order to enable an allotted discharge station only in case
the divider means is in a predetermined divider position
(for instance odd or even).

-~

6. Device according to any of the preceding claims, in which
more than one criterion value may be allotted to the same -
object in a container, characterized in that a discriminator
means (37) is present to make one or more criterion values
dominating one or more: other criferion values indicating the
said container to discharge in a discharge station not
allotted to the dominating criterion value.

7. Device according to any of the preceding claims, in which
the delay contains a shift register means, characterized in
that the shift register means contains a parallel shift
register adapted to shift a multi-bit word, outputs of this
register being present in shift locations corresponding to the
locations of the control means for the discharge stations,
sald register outputs being connected to comparators, in
which the output value of the shift register is compafed
with a multi-bit word, the switching means (49) having
means for inserting said multi-bit word in the related
comparator.
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