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An apparatus for weighing poultry moving in a conveyor line

An apparatus (1) for weighing poultry in a conveyor line (2), comprising carriers (3) for the poultry, which carriers
(3) are linked to each other by a driving chain (12) of the conveyor line (2), said conveyor line (2) comprising at
least a curved track section (2') and a weighing track section (2"), wherein a weighing station is located along the
weighing track section (2"), and that the apparatus (1) further comprises a chain (12) tension control mechanism
that alleviates tension in the driving chain (12) at or near the weighing station along the weighing track section (2"),
wherein the chain tension control mechanism comprises a rotatable wheel (6) having its circumference following
the curved track section (2) and pass the weighing track section (2"), which rotatable wheel (6) supports a series
of engaging units (5) that engage the chain (12) and/or the carriers (3) in the curved track section (2") to tension
the chain (12) and disengage the chain (12) and/or the carriers (3) in the weighing track section (2") to release
tension in the chain (12).
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Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende stukken.



10

20

25

30

35

An apparatus for weighing poultry moving in a conveyor line

The invention relates to an apparatus for weighing
poultry in a conveyor line, comprising carriers for the poul-
try, which carriers are linked to each other by a driving
chain, said conveyor line comprising at least a curved track
section and a weighing track section, wherein a weighing sta-
tion is located along the weighing track section, and that the
apparatus further comprises a chain tension control mechanism
that alleviates tension in the driving chain at or near the
welghing station along the weighing track section.

Such an apparatus is disclosed by GB 2 125 174 B, and
by WO 2013/154427, which documents are about 30 years apart
which demonstrates that the industry is continuously looking
for improvement of the weighing operation on the poultry while
it is moving in the conveyor line.

The chain tension control mechanism serves the purpose
to reduce inaccuracies during the weighing operation which are
caused by the chain ocbscuring the weight measurement. As par-
ticularly WO 2013/154427 demonstrates, the prior art has
evolved into a complicated and accordingly relatively costly
solution. The construction of WO 2013/154427 with two subse-
quent pulleys defining a path following two curved track sec-
tions in opposite directions, and a weighing track section in
between those two curved track sections may disadvantageously
give rise to swinging of the poultry, which is undesirable
since i1t deteriorates the accuracy of the weight measurement.
It also poses a risk of cross-contamination between the con-
veyed poultry, because their swinging may result in neighbour-
ing poultry touching each other.

It is an object of the invention to simplify the de-
sign of the apparatus for weighing poultry when moving in a
conveyor line, and to realize cost benefits without compromis-
ing the weight accuracy.

It is further an object of the invention to prevent
progressive swinging motion of the poultry while being con-
veyed, particularly when passing through the weighing station.

The apparatus of the invention 1s therefore provided

with features according to one or more of the appended claims.
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According to a first aspect of the invention the chain
tension control mechanism comprises a rotatable wheel having
its circumference fellowing the curved track section and pass
the weighing track section, which rotatable wheel supports a
series of engaging units that engage the chain and/or the car-
riers in the curved track section to tension the chain and is
disengaged from the chain and the carriers in the weighing
track section to release tension in the chain. With such a
straightforward sclution it is possible to avoid the complicat-
ed machinery of the prior art, whereas its effectiveness is un-
compromised.

Suitably the engaging units are movable in a radial
direction of the rotatable wheel for engaging and disengaging
the chain and/or the carriers.

In a suitable embodiment the engaging units are slida-
bly mounted on shafts that are provided on the rotatable wheel.

In a preferable embodiment of the apparatus of the in-
vention, the apparatus comprises a stationary guide ring and
the engaging units that are supported by the rotatable wheel
are each provided with a guide wheel running in a track of the
stationary guide ring. This enables that the track on the sta-
ticnary guide ring can cause the engaging units to engage the
chain and/or the carrier in the curved track section, and to be
disengaged from the chain and the carriers in the weighing
track section. This is an effective and reliable way to have
the engaging units operate on the chain and/or the carriers ex-
actly at the desired moment, that is when the poultry is pass-
ing the weighing station at the weighing track section.

To accommodate any possible curvature that may be ap-
plied in the curved track section, it is desirable that the
track of the stationary guide ring which causes radial movement
of the engaging units with reference to the rotatable wheel,
has
a first track section and a second track section wherein the
first track section is farther away from a rotational axle of
the rotatable wheel than the second track section so as to ar-
range that the first track section causes tensioning of the
chain and the second track section causes releasing tension in
the chain.

In a preferred embodiment the weighing track section
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is delimited both at its entry section and at its exit section
with at least part of the curved track section. Since the
welghing track section represents the shortest distance possi-
ble between the curved track sections on the opposite ends of
the weighing track section, this measure contributes to releas-
ing the tension in the chain when this part of the chain is in
the region of the weighing track section.

To support the accuracy of the weight measurement it
is preferred that the weighing track section is free from a di-
rect connection with the curved track section, particularly
when the weighing track section is suitably provided with a
load cell of the weighing station.

The invention will hereinafter be further elucidated
with reference to the drawing of an exemplary embodiment of an
apparatus according to the invention that is not limiting as to
the appended claims.

In the drawing:

-figure 1A and 1B show an apparatus of the invention
in an obligue top view and in a bottom view, respectively;

-figure 2 shows one chain engaging unit of the appa-
ratus of the invention;

-figure 3 shows a statiocnary guide ring for moving the
chain engaging units of figure 2 in a radial direction of the
guide ring,; and

-figure 4 shows a lcad cell at the weighing track sec-
tion of the apparatus of the invention.

Whenever in the figures the same reference numerals
are applied, these numerals refer to the same parts.

Turning first to figure 1A and figure 1B, it shows an
apparatus 1 for weighing poultry (the poultry is not shown, but
the skilled person is generally familiar with how poultry
locks) that are conveyable by carriers 3 in a conveyor line 2
which usually is embodied with a T-track. This is however not
essential. The carriers 3 are supported by wheels 4 that run in
the track of the conveyor line 2, and the carriers 3 are linked
to each other by a driving chain 12. The conveyor line 2 com-
prises at least a curved track section 2’ and a weighing track
section 2'’, which is better shown in figure 3. A weighing sta-
tion with a lcad cell 14 of the weighing station is located

along the weighing track section 2'’, as depicted in figure 4.



(@]

10

15

20

25

30

35

40

4

It is further shown in figure 4 that the weighing track section
2'"7 is free from any direct connection with the curved track
section 27.

The apparatus 1 of the invention comprises a chain 12
tension control mechanism that alleviates tension in the driv-
ing chain 12 in the part of the chain 12 being at or near the
welghing station along the weighing track section 27'.

According to the invention the chain tension control
mechanism comprises a rotatable wheel 6 having its circumfer-
ence 6’ following part of the curved track section 2’ and also
passing the weighing track section 2’7 (see figure 1B and fig-
ure 3) where the weighing station is located. The rotatable
wheel 6 supports a series of engaging units 5 that are movable
on account of the rotation of the wheel 6 and also radially
movable with reference to the wheel 6 so as to engage the chain
12 or carriers 3 in the curved track section 2’ to tension the
chain 12, and that disengage from the chain 12 and carriers 3
in the weighing track section 2’7’ to release tension in the
chain 12. This effect is preferably brought about by providing
that the apparatus comprises a statiocnary guide ring 11 (see
figure 3) and that the engaging units 5 that are supported by
the rotatable wheel 6 are each provided with a guide wheel 10
running in a track 13 of the stationary guide ring 11.

Figure 3 shows that the track 13 which causes radial
movement of the engaging units 5 with reference to the rotata-
ble wheel 6 has a first track section 13’ and a second track
section 13’’, wherein the first track section 13’ is farther
away from a rotational axle 8 of the rotatable wheel 6 than the
second track section 13" so0 as to arrange that the first track
section 13’ causes tensioning of the chain 12 and the second
track section 13'’ causes releasing tension in the chain 12. It
is thus the track 13 of the stationary guide ring 11 which
causes that the engaging units 5 engage the chain 12 and/or the
carrier 13 in the curved track section 27, and to disengage
from the chain 12 and the carriers 13 in the weighing track
section 277.

The weighing track section 27’ is delimited at both
its entry section and at its exit section with at least part of
the curved track section 2’. Since the weighing track section

27" represents the shortest distance possible between the
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curved track sections 2’ on the opposite ends of the weighing
track section 277, this contributes to releasing the tension in
the part of the chain 12 which is in the region of the weighing
track section 2’'. This also applies when the weighing track
section 2'' 1s curved.

Figure 2 shows that the engaging units 5 are slidable
on shafts 7 that are at one end mounted to supports 15 on the
rotatable wheel 6. This is however not essential. Also other
ways of mounting the engaging units 5 on the rotatable wheel 6
are conceivable.

During use the apparatus 1 of the invention operates
as follows.

As the carriers 3 are conveyed 1in a conveying direc-
tion T, they reach a curved track section 2’ of the conveyor
line 2. The chain 12 is driven by driven means as known in the
art (not depicted) to convey the carriers 3 along the track.
The curved track section has a radius R1. As the carriers 3
reach the curved track section 2’', they are engaged by the en-
gaging units 5. As explained above the engaging units 5 are
slidably mounted on shafts 7 on the rotatable wheel 6. Thus,
the engaging units 5 are conveyed along the curved track sec-
tion 2’ by rotation about a rotaticnal axis 8 of the rotatable
wheel 6, and are alsc radially movably relative to the axis 8
through sliding over the shafts 7.

As will be clear from combining figure 2 with figure
3, the guide track 13 of the stationary guide ring 11 guides
the engaging units 5 via their wheels 10 that run in the guide
track 13. The first guide track section 13" exhibits a radius
R2, and the second track section 13’ near the weighing track
section 27’ 1is closer to the axle 8, e.g. by exhibiting a radi-
us R3 which is smaller than RZ2. In a different embodiment the
second track section 13’’’ may be rectilinear.

As explained above, the carriers 3 are coupled to the
driving chain 12 so that the carriers 3 move in the direction T
towards the beginning of the curved track section 2’'. There,
the chain engaging units 5, which are rotating together with
the rotatable wheel 6, engage the chain 12 and/or the carriers
3 with their engaging means 9. The rotatable wheel 6 is ar-
ranged to rotate because the chain 12 drives the engaging units

5 as they are contacting the chain of carriers. This means that
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there is no need for a separate actuator driving the wheel 6,
although it can be added as long as the motion of the rotating
motion of the engaging units 5 around axle 8 of the rotatable
wheel 6 is synchronized with the motion of the carriers 3.

As the engaging units 5 are being conveyed, their
guide wheel 10 is moved along the track 13 of the stationary
guide ring 11. The engaging units 5 feollow a curved path above
the curved track section 2'. However, once a unit 5 reaches the
welghing track section 2’7, the engaging units 5 slide radially
toward the axle 8 of the rotating wheel € because the radius R3
of the track 13 near the location of the weighing track section
2’7 is smaller than the radius RZ of the track 13 following the
curved track section 2. Due to the radial inward movement of
the engaging units 5, the chain 12 is released from the engag-
ing means 9 of the engaging units 5 at the weighing track sec-
tion 2'.

As the wheel 4 of a single carrier 3 reaches the
welghing track section 27, the load cell 14 measures the weight
of the carrier 3 transporting the poultry. Since at the weigh-
ing track section 2” the tension is removed from the chain 12,
the distortion of the weight measurements due to the tension of
the chain 12 is reduced. Once the single carrier 3 leaves the
weighing track section 2’’, the engaging unit 5 moves again ra-
dially away from the rotation axle 8 of the rotatable wheel 6
and its engaging means 9 engages agaln the chain 12 or its car-
riers to provide tension to the chain 12.

Embodiments of the present invention can include every
combination of features that are disclosed herein independently
from each other. Although the invention has been discussed in
the foregoing with reference to an exemplary embodiment of the
apparatus of the invention, the invention is not restricted to
this particular embodiment which can be varied in many ways
without departing from the invention. The discussed exemplary
embodiment shall therefore not be used to construe the appended
claims strictly in accordance therewith. Cn the contrary the
embodiment is merely intended to explain the wording of the ap-
pended claims without intent to limit the claims to this exem-
plary embodiment. The scope of protection of the invention
shall therefore be construed in accordance with the appended

claims only, wherein a possible ambiguity in the wording of the
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claims shall be resolved using this exemplary embodiment.

Variations and modifications of the present invention
will be obvious to those skilled in the art and it is intended
to cover in the appended claims all such modifications and
equivalents. The entire disclosures of all references, applica-
tions, patents, and publications cited above are hereby incor-
porated by reference. Unless specifically stated as being “es-
sential” above, none of the various components or the interre-
lationship thereof are essential to the operation of the inven-
tion. Rather, desirable results can be achieved by substituting
various components and/or reconfiguration of their relation-
ships with one another.

Aspects of the invention are itemized in the follow-
ing section.

1. An apparatus (1) for weighing poultry in a conveyor
line (2), comprising carriers (3) for the poultry, which carri-
ers (3) are linked to each other by a driving chain (12}, said
conveyor line (2) comprising at least a curved track section
(2') and a weighing track section (2'7), wherein a weighing
station is located along the weighing track section (277), and
that the apparatus (1) further comprises a chain tension con-
trol mechanism that alleviates tension in the driving chain
{12} at or near the weighing station along the weighing track
section (27'’), characterized in that the chain tension control
mechanism comprises a rotatable wheel (6) having its circumfer-
ence following the curved track section (2') and pass the
welghing track section (27'), which rotatable wheel (6) sup-
ports a series of engaging units (5) that engage the chain (12)
and/or the carriers (3) in the curved track section (2') to
tension the chain (12) and is disengaged from the chain (12)
and the carriers (3) in the weighing track section (277) to re-
lease tension in the chain (12).

2. The apparatus of claim 1, characterized in that the
engaging units (5) are movable in a radial direction of the ro-
tatable wheel (6) for engaging and disengaging the chain (12)
and/or the carriers (3).

3. The apparatus of claim 1 or 2, characterized in
that the engaging units (5) are slidably mounted on shafts (7)
that are provided on the rotatable wheel (6).

4. The apparatus of any one of claims 1 - 3, charac-
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terized in that the apparatus comprises a staticnary guide ring
{11) and the engaging units (5) that are supported by the ro-
tatable wheel (6) are each provided with a guide wheel (10)
running in a track (13) of the staticnary guide ring (11).

5. The apparatus according to claim 4, characterized
in that the track (13) of the stationary guide ring (11) is ar-
ranged to cause that the engaging units (%) engage the chain
(12) and/or the carrier (13) in the curved track section (2'),
and to disengage the chain (12) and/or the carriers (13) in the
welghing track section (277).

6. The apparatus acceording to claim 4 or 5, character-
ized in that the track (13) which causes radial movement of the
engaging units (5} with reference to the rotatable wheel (&)
has a first track section (13') and a second track section
{1377} wherein the first track section (13’) is farther away
from a rotational axle (8) of the rotatable wheel (6) than the
second track section (13'") so as to arrange that the first
track section (137) causes tensioning of the chain (12) and the
second track section (13'7) causes releasing tension in the
chain (12).

7. The apparatus of claim 1 or according to any one of
claims 1 - 6, characterized in that the weighing track section
{(277) is delimited at its entry section and at its exit section
with at least part of the curved track section (27).

8. The apparatus of any one of claims 1 - 7, charac-
terized in that the weighing track secticon (277) is free from a
direct connection with the curved track section (27).

9. The apparatus of any one of c¢laims 1 - 8, charac-
terized in that the weighing station is provided with a load
cell (14).
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CONCLUSIES

1. Inrichting (1) voor het wegen van pluimvee in een
transportlijn (2), omvattende dragers (3) voor het pluimvee,

welke dragers (3) met elkaar verbonden zijn door een aandrijf-

ketting (12}, welke transportlijn (2) tenminste een gebogen
baangedeelte (2') en een weegbaangedeelte (2'') omvat, waarbi]
zich langs het weegbaangedeelte (2'') een weegstation bevindt,

en dat de inrichting (1) voorts een kettingspanningsregelmecha-
nisme bezit dat spanning in de aandrijfketting (12) op of nabii
het weegstation langs het weegbaangedeelte (2'') wverlicht, met
het kenmerk, dat het kettingspanningsregelmechanisme een ro-
teerbaar wiel (6) omvat waarvan zijn omtrek het gebogen baange-
deelte (2') volgt en het weegbaangedeelte (2'') passeert, welk
roteerbaar wiel (6) een reeks aangrijpeenheden (5) ondersteunt
die aangrijpen op de ketting (12) en/of de dragers (3) in het
gebogen baangedeelte (2') om de ketting (12) te spannen en is
losgekoppeld van de ketting (12) en de dragers (3) in het weeg-
baangedeelte (277) om de spanning in de ketting (12) te vermin-
deren.

2. Inrichting volgens conclusie 1, met het kenmerk,
dat de aangrijpeenheden (5) in radiale richting van het roteer-
bare wiel (6) beweegbaar zijn voor het aan- en ontkoppelen wvan
de ketting (12) en/of de dragers (3).

3. Inrichting volgens conclusie 1 of 2, met het ken-
merk, dat de aangrijpeenheden (5) verschuifbaar zijn gemonteerd
op assen {(7) die zijn voorzien op het roteerbare wiel (6).

4. Inrichting volgens een van de conclusies 1-3, met
het kenmerk, dat de inrichting een stationaire geleidingsring
{11) omvat en de aangrijpeenheden (5) die afgesteund zijn op
het roteerbare wiel (6) elk zijn voorzien van een geleidings-
wiel (10) dat in een baan (13) van de statiocnaire geleidings-
ring (11) loopt.

5. Inrichting volgens conclusie 4, met het kenmerk,
dat de baan (13) van de stationaire geleidingsring (11) is in-
gericht om ervoor te zorgen dat de aangrijpeenheden (5) aan-
grijpen op de ketting (12) en/of de drager (13) in het gebogen
baangedeelte (27), en om te ontkoppelen van de ketting (12)
en/of de dragers (13) in het weegbaangedeelte (277).
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6. Inrichting volgens conclusie 4 of 5, met het ken-
merk, dat de baan (13) die de radiale beweging van de aan-
grijpeenheden (5) veroorzaakt ten opzichte van het roteerbare
wiel (6) een eerste baangedeelte (13') en een tweede baange-
deelte (13'') heeft, waarbij het eerste baangedeelte (13') ver-
der weg 1s van een roterende as (8) van het roteerbare wiel (6)
dan het tweede baangedeelte (13'') zodat het eerste baangedeel-
te (13') zorgt voor het spannen van de ketting (12) en het
tweede baangedeelte (13'') zorgt voor het vrijgeven van span-
ning in de ketting (12).

7. Inrichting volgens conclusie 1 of volgens een van
de conclusies 1-6, met het kenmerk, dat het weegbaangedeelte
(2'7) bij zijn ingangsgedeelte en bij zijn uitgangsgedeelte is
begrensd met ten minste een deel van het gebogen baangedeelte
(27).

8. Inrichting volgens een van de conclusies 1-7, met
het kenmerk, dat het weegbaangedeelte (2'') vrij is van een di-
recte verbinding met het gebogen baangedeelte (2°').

9. Inrichting volgens een van de conclusies 1-8, met
het kenmerk, dat het weegstation is voorzien van een weegcel
(14).
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Box No.| Basis of this opinion

. This opinion has been established on the basis of the latest set of claims filed before the start of the search.

. With regard to any nucleotide and/or amino acid sequence disclosed in the application, this opinion has been
established on the basis of:

a. type of material:
O asequence listing
[1 table(s) related to the sequence listing
b. format of material:
O on paper
O in electronic form
c. time of filingfurnishing:
L1 contained in the application as filed.
O filed together with the application in electronic form.

1 furnished subsequently for the purposes of search.

. O In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

. Additional comments:

Box No.V  Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

. Statement

Novelty Yes: Claims 1-9
No: Claims

Inventive step Yes: Claims 1-9
No: Claims

Industrial applicability Yes: Claims 1-9

No: Claims

. Citations and explanations

see separate sheet
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following documents:

D1 CN 209 214 735 U (JILIN SSK MACHINERY & ELECTRON STOCK CO
LTD) 6 augustus 2019 (2019-08-06)

D2 US 4 488 635 A (LINVILLE RICHARD D [US]) 18 december 1984
(1984-12-18)

D3 US 5 672 098 A (VERAART ANTONIUS JOZEF [NL]) 30 september 1997
(1997-09-30)

Document D1 is regarded as being the prior art closest to the subject-matter of
claim 1, and discloses:

Inrichting voor het wegen van pluimvee in een transportlijn (5; fig. 1, 4), omvattende
dragers voor het pluimvee, welke dragers (fig. 7) met elkaar verbonden zijn door een
aandrijfketting (8), welke transportlijn tenminste een gebogen baangedeelte en een
weegbaangedeelte (6; fig. 1, 4) omvat, waarbij zich langs het weegbaangedeelte een
weegstation bevindt, en dat de inrichting voorts een kettingspanningsregelmechanisme
bezit (2, 3; alinea [0019] - alinea [0032]) dat spanning in de aandrijfketting op of nabij
het weegstation langs het weegbaangedeelte verlicht (see also references in the search
report).

The subject-matter of independent claim 1 therefore differs from this known D1 in
that

het kettingspanningsregelmechanisme een roteerbaar wiel omvat waarvan zijn omtrek
het gebogen baangedeelte volgt en het weegbaangedeelte passeert, welk roteerbaar
wiel een reeks aangrijpeenheden ondersteunt die aangrijpen op de ketting en/of de
dragers in het gebogen baangedeelte om de ketting te spannen en is losgekoppeld van
de ketting en de dragers in het weegbaangedeelte om de spanning in de ketting te
vermin-deren.

The problem to be solved by the present invention may be regarded as

Form NL237-3 (separate sheet) (July 2006) (sheet 1)
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simplifying the design and preventing progressive swinging motion of the poultry while
being conveyed through the weighing station.

The solution to this problem proposed in independent claim 1 of the present
application is considered as involving an inventive step for the following reasons:

Documents D1-D3 (see references in the search report) represent the current common
practice w.r.t. weighing poultry in an overhead rail processing facility.

All three documents discuss and present solutions to decouple the tension in the chain
during the weighing process.

None of the documents D1-D3 give a hint to the solution.

Likewise the solution of independent claim 1 does not appear to be part of the common
general knowledge of the skilled person.

Claims 2-9 are dependent on claim 1and as such also meet the requirements of novelty
and inventive step as-well.

Form NL237-3 (separate sheet) (July 2006) {(sheet 2)



	Page 1 - BIBLIOGRAPHY
	Page 2 - DESCRIPTION
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - CLAIMS
	Page 11 - CLAIMS
	Page 12 - DRAWINGS
	Page 13 - DRAWINGS
	Page 14 - DRAWINGS
	Page 15 - DRAWINGS
	Page 16 - DRAWINGS
	Page 17 - SEARCH_REPORT
	Page 18 - SEARCH_REPORT
	Page 19 - SEARCH_REPORT
	Page 20 - SEARCH_REPORT
	Page 21 - SEARCH_REPORT
	Page 22 - SEARCH_REPORT
	Page 23 - SEARCH_REPORT
	Page 24 - SEARCH_REPORT

