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@ Device and method for subjecting objects to a treatment in treatment stations ailocated to them.

I

&) The invention relates to a device for controlling stations
located along a line conveyor supporting a row of objects, ..
such that to each object a station is allocated. Actuation of the )
station happens by an allocation signal delayed by a time delay
corresponding to the time the objects need to aftain the sta-
tion. The invention provides a detector at the station side
which detects the presence of the object at an exactly deter-
mined location, which detection together with the allocation
signal actuates the related station.
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Device and method for subjecting objects to a treatment

in treatment stations allocated to them.

The invention relates to a device for subjecting objects

to a treatment, which objects move one behind the other in
a track along which treatment stations are positioned, said
device being provided with an allocation instrument for
determining in which treatment station or stations each of
said objects has to be submitted to a treatment, said
allocation instrument being provided with means for generating
signals, characteristics for activating the allocated
station or stations, a delay means being present to delay
said signals over a time period corresponding to the time
the objects need to travel from the allocation instrument
to an allocated station, each station being provided with
an actuation mechanism and means being provided to correct
the delay of the said delay means for deviations in the
time the objects needs for travelling from the allocation
instrument to an allocated station.

A device of this type has been depicted in the Luropean
Patent sP-A-0 028 527 (FLC CORP.).

In this known device the step period is divided in a large
nunber of for instance 500 equal sub steps. The step period
is the period the objects need to travel over the distance
occupied by an object or the center-to-center distance of
two adjacent objects. Further a marker means ‘travels with
the objects and at the location of each station a check
signal is generated which in a computer 1s used to determine
the exact sub step in which the object is in cooperative
relation with the station. If, for instance by reason of
elongation of a conveyor to which the objects are attached,
the center to center distance of two adjacent objects, to

be called the step distance, has changed, the computer is
adjusted to let the station respond again in the right moment.

This known device has the disadvantage, that it is only
possible to correct the sub step value once in the time the
conveyor needs to travel along its entire track. This meuns,
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that when starting the device in the first run no exact
adjustment of the sub step value has occurred, which is

-

rather serious, because any conveyor elongation may be due
to temperature deviations and consequently may change during
a machine stop, which may be the night (or weekend) over.

A second disadvantage is, that a corrected sub step value
has to be available for each treatment station for calculating
the corrected moment for actuation of the related station.
This means that a considerable computer capacity has to be

used for this purpose.

Further a drive chain encoder is necessary, which should be
able to give said large number of pulses for each step pe-
riod, which necessitates an accurate mechanical device

coupled to the machine.

Finally changes in the location of the station in the time
between the passing of the said marker will not be corrected.

The invention aims to overcome these difficulties and to
provide a device which is more reliable, needs a smaller
computer capacity, avoids difficulties with starting or
rastarting the device and allows for at least limited
adjustments of the location of the stations, even with

running machine.

A further aim of the invention is to obtain the above indica-
ted results with only 1little additional apparatus.

It is remarked, that the above indicated know device shows
also some advantages over older devices of this type having
no means to correct the delay of said delay means for
deviations. Such devices, are for instance shown in the
copending suropean Application 83201479.9 in the mean time
published as £P-A~0 108 439. These advantages are mainly
that velocity changes cannot hamper the correct working of
the device, for instance with starting or stopping and that
it is possible to locate the stations at arbitrary locations

along the track.
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Therefor it is a further aim of the invention to overcome
the above disadvantages without sacrifying the advantages

of +the known device.

According the invention the above aims are attained by
providing that the delay means are adapted to cause a delay
that is smaller than the time the objects need to reach the
allocated station and in that at at least some stations a
detector is present for detecting the presence of an object
generating a further signal AND circuit means being provided
t0 combine the said signal and the said further signal to
generate a control signal for the actuation mechanism of

the allocated station.

According to a preferred embodiment of the invention i%
is provided that the delay devices are adapted to issue
an output signal having a duration equalling the time
period the objects need to trivel over the step distance
of the objects in the track.

Herewith it is attained that the complete step period is
availlable for actuating the related treatment station and
that practically no limitations exist as to the location
of the treatment stations, which would be the case if the
signal procured by the allocation device would emit pulses
of a duration shorter than the step period.

According to a further feature of the invention it may be
provided that tie actuation mechanisms have an actuation
menber which can take two positions, namely an inactive and
an active position, the actuation members being adapted %o
be moved by the actuation mechanism on receipt of a control
signal and to remain in said active position when the same
station is also aliocated to the object immediately following
the object which caused the actuation member to take its
active position., Herewith is attain-d that the actuation
nechanisn needs not to be reset if the next object has to
be treated in the same station. This allows not only for a
snoother working of the device but also gives a better use

of the time available for setting and resetting, which time
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now can be extended, because the resetling can be carried

out in the next step period.

According to still a further elaboration of the invention

it can be provided that the treatment stations are combined
to form sets, one of the treatmunt stations belonging to a
set being controlled by an actuation mechanigm and the other
stations of the set being controlled by said one station.
This embodiment of the invention is specially useful when
the distance between corresponding points of juxtapositioned
treatnent stations, to be called the station width, is larger
than the step distance. In that instance it is difficult to
control the stations unambiguously without subdividing the
step period in a rather high extend. lievertheless the
important advantages are attained which result from having
the station widt: smaller than the step distance, which
advantages are among other a shorter machine length and
consequently a snaller tr:velling speed of the objeets with

the sane capacity of the machine.
& J

In case the locations of the treatment stations have nutual
distances cqualling or being an exact multiple of the step
distance, it is possible to procure only one detector for a
number of consecutive stations. In fact the variations of
tlie length of a conveyor suprorting the objects are very
small, if only a short length of the conveyor is considered.

Accordingly a furtier improvenent of the inveution provides
that the treatment stations or sets of treatrnent stations
are convined to groups, one of the stations or sets of
stations of a groupt veing provided with a detector und that
this detector supplies the further control signal for the

other stations or sets of statious of the group.

A constructively simple embodinent of the invention provides
that the delay devices are shift registers and thii 2 puls
shaper is present feedin; a .nall integer numvzr of sLift

B

pulses to the shift registers in ezci: step period of the

device.
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In order to restrict the number of cells of the shift
registers it is desirable that the number of steps corres-
pondii; to a step distance is as small as possible. If for
instance tlhe distance between treatment stations (the
station width) is 2/% of the gtep distance threce pulses per
gstep period suffice, in which cade a following station is

ruached alter two pulscos.

In many cases, however, it is possible to make this number
unity, especially if bthe embodinment is used in which a number
of successive gstations is combined to a set or group, so

that only the first stations of the sets or groups have to
comply with the exigence of a mutual distance equalling an

integer number of step distances.

In practice a preferred embodiment exists in that the delay
devices and/or the actuation mechanisms and/or the AHD cir-
cuits are part of a computer device such as o computer or

a microprocecssor.

Though the invention is applicable to any treatnent, a
preferred eunbodiment exists in that the objects arc containers
and the treatoent consits in discharging fthe containers. A
container is to be defined as any member able to contain,
supvort, grip or in ary other way bear anything, for instance
an egs gripper or a fruit scale. Further the invention cun
also be appliecd to devices haoving o number of parallel tracks
along which the objects trovel, as has buen shown in buropean

ratent 21'-A-0 028 527 or in Li-A-0 108 439,

Purther the inveution encompasses a nethod for controlling
treatment stations for treating objects selected out of a

row of objects roving one behind the other alon:; a fixed
track, in which at a first location along said treck is
indicated which objects have to be treated in which stations,
signuls being transmitted from said location to said gtations,
said si_nols being delajyed with a time period mainly corrcs-
ponding to the time period an object neids to travel Lrom

the said first location to tie station allocated to it,

which nmethod is characterized in that in the near neighbour-
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hood of the allocated treati:nt sbatiocwn the presence of the
objects is detected, which detection determines the moment
for executing the ftreatuent.

The invention in the following ig elucidated on hand of the

drawing; in which:-

Figure 1 schematically shows a plan view of a machine in
which the invention can be used,

Figure 2 shows schematically the application of the invention
at one of the treatment stations,

Figure 3 shows a time diagranm of the control gignuls,

Ficure 4 shows a variant of the electronical part of the
device of figure 2,

Figure 5 shows a diagram elucidating a further aspect of the
invention,

Figure 6 shows a variant of figure 4, and

Pigure 7 shows a number of signal graphs.,

In the drawing fig. 1 shiows 2 plan view of a grading nmachine
in which by neans of feeding webs 1 and 2 objectig are fed to
transfer conveyors 3 and 4, which cooperate with bearing
nembers 5, which are schematically indicated at 5 and which
are noved in the direction of arrow 6 by an endlegss chain 7.
These lLearing menbers <ach bear two balances, ench provided
with an egg gripper. After a stabilisation by mu:ans of
zuides 8 the position of these balunces can be read by an
allocation device 9, which consists of two menbers which
each cooperate with one of the bal nces of each bearing
menber 5 or with the other of {them.

The data of the allocation device 9 are fad to an electronical
processor 10 which determines to which of the dischurge
stations 12 the object in the related balance his to be sent.
Comnunication lines run from processor 10 to the different
discharge stabions 12 and are provided with shift repgicslepns
11. Por clarity's sake in the drawing only the 2nd, 10th 5nd
15th of these lines have been shown.

4

It is remarked that the discharge stations in the shown
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embodiment have been mounted in groups of four, namely firstly
one for the balances at the innerside of the conveyor 7,

then two successive ones for the balances locatced at the
outegside ol the said conveyor and again one for the balances
at the inner side, the four discharge stations normally

being organized such, that the first two ol them are allotted
to a first weight class and the next two to another weight
class. The objects discharged by the discharge stations 12
come on transport webs 13 which‘may be provided with packages
for the objects.

When the objects from the webs 1 and 2 via the transfer
conveyors 3 and 4 have been put in the balances, the latter
can damp out over the distance A. If desired a division in
unambiguous weight regiouns is realized by means of guides &8
in a way xnown per se in the distance B, at th- end of which
the position taken by the balances is read by the allocation
device 9 and fed to the processor 10 which determines which
of the lines starting from 10 has to be energizcd. The time
thie balances need to cover the trac. portion C and the part
of track portion D to tihe allocated discharge station corres-
vonds to the delay of the shirt registers 11, which receive

a shift pulse winen the chain 7 travels over the step distance.

The invention is applied to this known &vice. A schematical
embodiment hereof has been shown in fig. 2, in which the
entrance of a discharge station 12 has been depicted. The
balances have guide rolls 14 cooperating with fixed guides 15.
A switch plate 16 is normally in the position indicated with
interrupted lines and can pivot avout pivot 17. A link 18
connacts the switch plate 16 with the armature 19 of an
electro-magnet 20. The balance which is connected to roll 14
also bears a marker 21, which may consist of any detectatle
part of a balance or bearing member and which can cooperate
with a detector 22. The marker 21 can be a permanent magnet
in which instance detector 22 can be a Reed contact, but it
is also possible that marker 21 contains an clectrically
conducting portion and detector 22 an oscillator the tuning
or damping or which is influenced by the vicinity of 21.

Of course each other detector system such as a photo sensitive




10

15

20

25

30

35

40

~t- 0150538
;ne can be used also. The output of 22 1s connected to one
input of an ALD gate 23. The other input of this gate is
connected to the output 24 of the concerned shift register
11. The output of the ARD gate 23 energizes the electro-
magnet 20.

After receipt of a control pulse on 24 indicating that the
next roll 14 has to be conducted to the branch guide 25,
the marker 21 will cooperate with’detector 22. This happens
at a moment at which roll 14 is iﬂ?gccurately determined
position with respect to the switch plate 16, which is
elected such, that sufficient time is available for switching
the switch plate 16. This eliminates all difficulties with
respect to activating the switch plate 16 too early or too
late. In the shown embodiment switch plate 16 is reset by
means of its tail portion 26, actuated by roller 14 when
running on guide 27.

In fig. 3 graph 11 shows the output of a shift register 11
which firstly during one step period 29 is high, then two
step periods low and then two successive step periods 30
high.

Line 22 shows the output of detector 22. The pulses 28
shown in solid lines all show the same timing with respect
to shift register pulses such as 29 or 30. If, however, for
some reason they should deviate from this timing, as has
been indicated with pulse 28',shown in interrupted lines,
eleétromagnet 20 will be energized in exactly the same way.
Because, however, the location of detector 21 is related to
that of switch plate 16 the latter still will be actuated
when roll 14 is at the desired location with respect to

the switch plate. The pulses 28 may occur in the whole time
period corresponding to 29.

In the right hand part of fig. 3 the case has been shown
that two successive pulses of the type of 29 occur. If the
shift registers show the rather common feature to give an
output pulse covering the complete step period of the
register, one single long pulse 30 will occur having twice
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the length of pulse 29. When pulse 28a occurs a swilch plate
corresponding to 16 but without mechanical reset 26 can be
set.

At the moment 28b occurs pulse 30 still exists, so that a
pulse for setting the switch plate passes the rclated AND
gate 23, but this has no influence, because the switch plate
still is set.

Pig. 4 shows an example of a circuilt with electrical reset.
The electromagnetic relay 20' is of the polarized or bistabile
type, which means that it takes a position after energizing

a first circuit and only takes.its second position after
energizging a second circuit. In fig. 4 these circuits have
been indicated with 31 and 32, A differentiating circuit 33
reacts on the trailing edge of the shift register output 24
and is adapted to energige the reset circuit 32.

In fig. 5 a diagram has been shown in which the long bars
341, 342 ceeee 348 indicate the edges of the pulse regions
of the type of 29, If the distance between the objects is

the same the bars 341 cesne 348 correspond to locations in
the machine where an object is located at the end of the
preceding and the start of the next pulse corresponding to
29. The location where detectors 22 should be placed in

case each discharge station is provided with its own detector
and the distance between adjacent discharge stations is
smaller than the step distance, are indicated at 354 caennn

3541-

In this case a detector 22 and switch plate 16 is only present
for each set of six discharge stations. The stations 351,

352 cranen 356 of the first set cover the region indicated
with arrow 36. The follov stations 352 ++.. 35, are mecha-
nically controlled for successively discharging all containers
sent to then by the related switcu plate. Such sets of
discharge stations are known, for instance the United States

fatent Specification no. 3,749,260,

The invention has the advantage, that the location of the
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switeh point 551 can be frecvly selected between two bars

341 caee 348 and that nevertheless the possibility is created
to use discharge stations having a width that is considerably
smaller than the step distance. In case the discharge station
sets have to be spaced from cach other, for instance to allow
for space between two output webs, it i1s only neccusary to
locate the next detector clearly between two bars 34,f.i. 34,
and 347.

Fig. 6 shows a practical embodiment of the invention. In this
figure the references 11,14,15,16,17,21,22 and 24 have the
same nmeaning as in fig. 2, it being remarked that a spring
18a biases switch plate 16 in the inactive or reset position,
which is indicated with interrupted lines. Liembers 14 and 21
pertain to a first container and 14a and 21a to a second one.

Reference 42 is a so called data flip flop. This flip flop

has the feature to give an energizing output on its Q terminal,

by line 38 connected to electromagnet 20, if simultaneously
a high signal is received on its D and C inputs, connected
to the shift register output 24 and via line 37 to detector
22 respectively.

In fig. 7 graph 39 shows the clock pulse for the shift
registers, a step only being made at the downward edges

of 40,40b and so on. Graph 24 shows the shift register
output, the leading and trailing edges of which correspond
to the downward edges 40 of graph 39.

Graph 37 shows the pulses 41 generated by detector 22, when
the markers 21 pass.

Finally graph 38 shows the energizing pulses of the electro-
magnet 20, Only if a pulse 41 coincides with part of a pulse
of graph 24 an energizing pulse of a duration that is deter-
nined by the data flip flop 42 is sent to 20. This duration
equals the duration beiween two successive downward edges

of clock graph 39. By reason hereof it is easily possible

to maintain power on electromagnet 20 in more than one

successive step periods.
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As is shown in [ig. 6 detector 22 is located somewhat ahend
of the left end of switch plate 16, so that sufficient time
is avallable to set this ploate. On the other hand hias roll
14 already moved so far on that at the moment marker 21a
cooperatus with detuctor 22 roll 14 does not hamper owitch
plate 16 to move from Lhe set position into the inactive

position or vice versa.

In fig. 7 at the occurrence of downward edge 40 shift
register output 24 becomes high, which at the occurrence
of pulse 41 causes magnet 20 to be energized until pulse 41a
occurs. Then at downward edge 40b shift register output 24
becomes high for two successive clock periods until edge
40d. Pulse 41b causes 38 to become energized and pulse 41c
prolongs the activation duration of data fliip flop 42.
Finally pulse 414 again has no influence, because then shift
register output 24 is low.

It is remarked, that it ie possible fto feed the output of
detector 22 to a nunber of consecutive data-£lip flops 42,
provide.i the switch plates served by these flip flops are
not so far away rfrom eaclh other, that elongution of the
conveyor 7 supnorting the containérs bearing the markers 21
could show to nmuch length variation between these switch
plates and that the distance between the switch plates is
an exact nultiple of the step distance.




A

10

15

20

25

i
1

12- - 0150538

Claims:

1. Device for subjecting objects to a treatment, which

objects move one behind the other in a track (A,B,C,D)

along which treatment stations (1%) are positioned, said

device being provided with an allocation instrument (9,10)

for detuernining in which trenatment station or stations
3

gach of said objects has to be submitbted to a treatment,

said allocation instrument being provided with means for

generating signals, characteristic for activating the

allocated station or stations, a delay means (11) being
present to delay said signals over a time period correspon-

ding to the time the objects need to travel from the

allocation instrument to an allocated station, each station

being provided with an actuation mechanism and means being

provided to correct the delay of the said delay means for

deviations in.- the time the objects need for travelling from

the allocation instrument to an allocated station, charac-

teriz=d in that the delay means are adapted to cause a

delay that is smaller than the tine the objects need to

reach tie allocated station and in that at at least sonma

stations a detector (£2) is present for detecting the

presence of an object generating a further signal AND

circuit means (23) being provided to combine the said
signal and the caid further signal to generate a control
signal for the actuation mechanism (20) of the allocated

station.

2. Device according to claim 1, characterized in that the

delay devices are adapted to issue an output signal having

a duration equalling the time period the objects need to

travel over the step distance of the objects in the track.

3. Device according to claim 1 or 2, characterized in that

the actuation mechanisms have an actuation menber (16)

whichk can taze two positions, namely an inactive and an

active position, the actuation metibers being adapted to be

noved by the actuation nechanism on receipt of a c¢.ntrol

signal and to remain in said active position when the sane

stativn is also allocated to lile object immediately following
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the object which caused the awcluation menber to Luke its

active position.

4. Device according to any ol the claims 1-%, characterized
in that the treatment stations are coabined to Lorm sebs (56),
one ol the treatment stabticms belonging to o selb boeing
contbrolled by an actuabion nmechanicn and the other stations

of the set being controlled by said one station.

5. Device according to any of the preceding claims 1-4,
characterised in that the treatment stations or gsets of
treatiment suntlons are conbined to groups, one of the

stations or sets of stations of a group being provided with

a detector and tiuat tuis detector supplies the further control
signal for the other stations or sets of stations of the

group.

6. Device according to one or nore of the preceding claing,
characterized in that the delay devices are shiift registoers
(11) and in .aet 2 pulse shuper is prisent feeding o snall
integor number ol s:ift pulses to the shift registers in

&
each step period of the device.

7. Device according sc¢ cne or more of the preceding clains,
characterized in that the objects are containers and the
treatent is the disch-rge of the contalners.

8. Device accerding to one or more of the crecedirn;; clair:,
chaructericed in that the delay devices and/or the nctustion
pecianisms and/or the ..D circuits arc part of a connuter

device such as a conputer or a nicroprocesuor.

9. sethed for contr 1lin, treatment stetions for troatiag
ovjectye selected out of 2 row of objects noving one behind
the other along a fixed traci, in which at & first loe:bion

.

along said trasek

-

is indicated which object.: have 1o ue
trented in which stations, signale bedn : tranoitted Crow
sadid lec:ition to sald siztioas, said sig.alc welng delayed
with a fime period mainiy correspondi:y tr the time period

an object neels to trovel fronm the said Lfirst location Lo
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the station allocated to it, characterized in that in the
near neighbourhood of the allocated treatment station the
presence of the object is detected, which detection deter-
mines the moment for executing the treatment.
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