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(57) Abrege(suite)/Abstract(continued):
member on an axle projecting through an opening Iin the cover member and supported by a bearing. The drive mechanism Is

arranged on an Inner side of the cover member opposite the picking heads. To protect the drive mechanism from deterioration, a
gas or air Is caused to flow along an inlet path on the inner side of the cover member and onwards to the drive mechanism. The
gas or air has a lower relative humidity than the air surrounding the picking heads, when the apparatus Is in operation, thus venti-
lating any moisture entering the picking bank away. T o further reduce the in- gress of water It is preferred that the flow of gas or air Is
sO as to cause an over-pressure on the inner side of the cover member,which Is, preferably at all times, higher than the pressure on

the outer side.
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IN APOULTRY DEFEATHERING APPARATUS

(57) Abstract: The mvention relates to a method for op-
erating a poultry defeathering appara- tus, where a drive
mechanism 1s used for rotating a plurality of picking
heads of a picking bank and to such a picking bank.
Fach picking head 1s mounted at an outer side of a cover
member on an axle projecting through an opening in the
cover member and supported by a bearing. The drive
mechanism 1s arranged on an inner side of the cover
member opposite the picking heads. To protect the drive
mechanism from deterioration, a gas or air 1s caused to
flow along an inlet path on the inner side of the cover
member and onwards to the drive mechanism. The gas or
air has a lower relative humidity than the air surrounding

the picking heads, when the apparatus 1s in operation,
“thus venti- lating any moisture entering the picking bank
- away.To further reduce the in- gress of water it 1s pre-

ferred that the flow of gas or air 1s so as to cause an
over-pressure on the mner side of the cover
member,which is, preferably at all times, higher than the
pressure on the outer side.
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A method for operating a poultry defeathering apparatus and a picking bank

for use In a poultry defeathering apparatus

The present invention relates to a method for operating a poultry de-
feathering apparatus, where a drive mechanism Is used for rotating a plurality
of picking heads, and to a picking bank comprising at least one cover mem-
ber, a plurality of picking heads and a drive mechanism for rotating the pick-
INg heads, each of said picking heads being mounted at an outer side of the
cover member on an axle projecting through an opening in the cover member,
sald axle being supported by a bearing, and said drive mechanism being ar-
ranged on a Inner side of the cover member opposite the picking heads.

Such poultry defeathering apparatuses have been known for dec-
ades, but have been the subject of continuous development, a recent exam-
ple of an improved apparatus being described In the applicants own patent
application WO2007071236.

The overall construction of the picking banks with rotating picking
heads driven via axles projecting through a cover member, typically in the
form of a housing enveloping at least a part of the drive mechanism, has re-
mained largely unchanged. Accordingly, the need for protecting the drive
mechanism and particularly the axle bearings, which must work constantly
under very tough conditions, Including the exposure to water, feathers and
sand dust, and for preventing feathers and dirt from building up inside the
picking bank, has long been recognized. Sand dust and small feathers meas-
ure only micro millimetres and can penetrate the smallest clearance and enter
the Iinternal of the picking bank. This effect iIs enhanced by the usage of large
amounts of water on the outside front of the picking banks to assist the
feather removal, since moisture will follow the sand dust and feathers and
cause bearings to rust, thereby reducing their lifetime considerably.

Examples of solutions to these challenges are found in US4175302,
which discloses the use of a sleeve around the axle, and in US7175516,
which teaches the use of a set of three seals at each axle. The inventions In

these two publications, which represent a span of 25 years of development
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within this field, and other like them function very well in theory, but in practice
they lack the robustness desired in modern poultry processing industries. As
also explained In US4175302, fine feathers are able to penetrate into the
smallest of openings and are surprisingly abrasive, thus causing the need for
frequent maintenance and repair, and this remains a problem even when the
prior art solutions have been applied. Particularly the axle seals will wear out
over a short period of time due, not least due to an often high content of sand
dust In the feathers, and it 1s both time consuming and expensive to replace
them. Moreover, attempts to clean the inside of picking banks have been
know to In itself result In damage to the mechanical parts, bearings and seals.

It 1s therefore a first object of the present invention to provide a
method for operating a poultry defeathering apparatus and a second object to
provide a picking bank for a poultry defeathering apparatus, where deteriora-
tion of the drive mechanism and other mechanical parts IS minimized even
further.

This first object Is achieved with a method where a gas or air Is
caused to flow along an inlet path on the inner side of the cover member and
onwards to the drive mechanism, and where the gas or air has a lower rela-
tive humidity than the air surrounding the picking heads, when the apparatus
IS In operation.

The second object Is achieved with a picking bank comprising one or
more flow Inducers adapted for directing gas or air along an inlet path on the
INnner side of the cover member towards the drive mechanism and where an
INntake adapted for leading gas or air to the one or more flow Iinducers Is di-
rected away from the picking heads.

The term "flow Inducer” Is here understood as meaning any device
capable of producing a flow along the Inlet path, be it an active component
such as ventilator or a compressor producing a pressure difference, which
drives the flow, or a passive device such as a deflector, which directs an ex-
Isting flow generated elsewhere In a desired direction.

In the prior art it has always been accepted that the only way of pro-

tecting the drive mechanism is to keep moisture, feathers and dirt away from
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it. The present invention represents a breakaway from this line of thought by
ventilating Iinstead of sealing. Using gas or air with a lower relative humidity
than the air surrounding the picking heads when the apparatus Is In operation
ensures that moisture penetrating into the picking bank during normal opera-
tion can be ventilated away In stead of building up on the inner side of cover
member. Any dirt entering the system will not stick due to the relatively dry
conditions, but will instead be gradually blown out of the system by the gas or
air.

During normal operation the area around the picking head will nor-
mally be characterized by a very high humidity due to the poultry having been
scalded with hot water prior to defeathering, and the intake adapted for lead-
INg gas or air to the one or more flow iInducers Is therefore directed away from
there. In the rare event that other areas of a slaughterhouse are equally or
even more humid, the intake leading to the flow inducer(s) should also not be
located there.

Having accepted a certain ingress of moisture, there 1s no longer a
need for tight fits between all parts of the picking bank, which therefore does
not need to be of the same high quality with regards to sealing. This involves
the added benefit that the abrasive properties of feathers also become even
less of a problem, since there are less tight joints where feathers can become
caught.

In an advantageous embodiment the flow of gas or air 1s adapted to
causing an over-pressure on the inner side of the cover member, meaning
that the pressure inside the picking bank iIs, preferably at all times, higher
than the pressure on the outer side. In this way dirt, feathers and water will
effectively be prevented from penetrating into the picking bank. An over-
pressure of 200-250 mbar on the inner side Is presently considered to be ad-
vantageous and the gas or air preferably passes along the cover member at
10-25 m/s.

It has also proven advantageous to provide a small clearance around
the axle shafts so that part of the gas or air may escape this way. When there

IS an overpressure on the inner side and/or the speed and direction of the gas
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or air Is right, this results in the creation of a small gas or air flow around each
shaft In the opposite direction of the potential ingress of dirt, feathers and wa-
ter, thereby preventing these from entering the picking bank.

The ventilation of the Inner side and the possible use of an over-
pressure has the added advantage that the growth of bacteria on the picking
bank Is prevented or at least reduced. An over-pressure prevents organic ma-
terial originating from the bird from accumulating in the picking bank and the
dry condition inhibits the bacterial growth, which has been known to create
biofiims that are hard to remove with normal cleaning operations.

Any gas suitable for use In food Industry may In principle be used,
put at present it Is preferred to use dried ambient air, ozone or mixtures
thereof. Ozone has the advantage of being an effective bactericide, but ne-
cessitates the provision of an ozone generator or tank and involves certain
well-known health issues for the machine operators. Air on the other hand Is
readily available and a non-toxic. If wishing to lower the humidity of the air,
this may be achieved simply by heating air taken from a cold storage room,
which I1s normally always found In a poultry processing facility, but it is of
course also possible to use a dehumidifier.

If the air Is heated to a temperature above 80 degrees Celcius prior
to being passed along the Inlet path, this will result in a heating of the picking
bank, which may be sufficient to kill off at least some bacteria. Like advan-
tages will of course be associated with heating gasses or mixtures of gasses
and air.

The flow of gas or air along the Inlet path may be achieved in numer-
ous ways as will be readily imaginable to the skilled person, one way being to
use a compressed gas or compressed air. WWhen released from the pressure
tank or compressor, the pressure will cause a propulsion of the gas or airr,
which may be sufficient to drive it along the entire length of the picking bank.
When using a mixture of different gasses/air one may be compressed and
used for propulsion of the other or the pressure may be used for achieving a
proper mixing. Propulsion may, however, also be achieved or aided by the

use of a ventilator and the direction of the flow may be control by means of
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deflectors or simply by shaping the picking bank appropriately.

As there 1s no longer a need for housing the drive mechanism In a
hermetically sealed housing, the gas or air can simply be led along a surface
of the cover member, but It 1s still considered advantageous to use a picking
pbank with a closed hollow cross-sectional configuration and to let the gas or
air flow through the picking bank via the hollow. To achieve optimum protec-
tion, drying and possible sterilization of the drive mechanism it I1s preferably
arranged substantially entirely in the hollow In the cover member, but due to
its size the motor will usually have to be arranged outside the cover member.

Regardless of the design of the cover member, It may be advanta-
geous to Inject the gas or air through an inlet at a first end of the picking bank
and/or extract the gas or air through an outlet at a second end of the picking
pbank. This 1s particularly so when using gasses, not least ozone or like gas-
ses Involving a potential health risk for machine operators, since it eases the
collection of used gas, but when It Is allowed to exit via the axle openings it
will normally not be possible to recollect all of the gas.

Recollected gas or air may be returned to the inlet and reused di-
rectly or send to a processing station for conditioning, sterilisation, concentra-
tion and/or mixing with gasses/air from different sources.

The invention as described above may be used with any type of pick-
INg bank, regardless whether the picking heads are driven by a series of mu-
tually engaging gear wheels, by a belt drive or by individual motors. A drive
mechanism based on gear wheels Is, however, relatively complex and there-
fore particularly benefits from the decreased need for maintenance and re-
pair. It 1s noted that In this, the wording “drive mechanism” Is primarily in-
tended to cover gear wheels, belts, chains, sprockets, pulleys, bearings etc.
located on the Inner side of the cover member and used for driving the rota-
tion of the picking heads, while the actual motor Is often located at a distance.
However, If using a series of small motors connected directly to the axles of
the individual picking heads, the axle and motor may also be considered part
of the drive mechanism, which has to be protected against deterioration.

In the following the invention will be described In closer detail with
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reference to the drawing showing embodiments of the invention:

Fig. 1 I1s a schematic end view of a poultry defeathering apparatus,

Fig. 2 IS a perspective view of a picking bank,

Fi1g. 3a shows a cross-section of the picking bank in Fig. 2 as marked
by the line A-A, and

Fig. 3b Is an enlargement of the detail marked B In Fig. 3a.

A poultry defeathering apparatus 1, as shown in Fig. 1, 1s part of a
poultry processing line in which killed birds 2 are fed to the apparatus sus-
pended from shackles 3 In an overhead conveyor 4. Prior to the feeding Iinto
the apparatus the birds have usually passed through scalding equipment (not
shown), where hot water has been applied to loosen the feathers and facili-
tate their subsequent removal from the carcasses.

The poultry defeathering apparatus 1 comprises a frame 5 having at
least four uprights and at least two horizontal girders, where each girder ex-
tends horizontally between a pair of uprights. The plucking part comprises two
substantially 1dentical, but mirrored, defeathering assemblies 6, which are
mounted on supports 7 that are slidable along the girders In directions of ar-
row H. The individual defeathering assembly 6 can adjust its positioning In the
vertical direction by sliding up or down on the support 7 In direction of arrow
V. As an alternative girders can be slidable on the uprights In order to adjust
the vertical position of assemblies 6. The two defeathering assemblies 6 are
arranged on opposite sites of the conveyor 4 so that picking heads 8 can con-
tact the bird surface simultaneously on both sides of the suspended birds 2.
As I1s well know to the skilled person, poultry defeathering apparatuses of this
type are normally made with series of picking heads arrange on a row, such
that each part of the bird 2 passes several picking heads on its way through
the apparatus. It Is therefore to be understood that each of the picking heads
8 shown In Fig. 1 represents a row of picking heads extending into the plane
of the drawing, such a row of picking heads usually being part of a picking
pbank having from 6 to 24 picking heads. Known defeathering apparatuses
presently have up to 176 picking heads In total.

Each of the defeathering assemblies 6 shown In Fig. 1 may be made
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as one coherent picking bank with a common drive mechanism (not shown)
or it may be a group of individual picking banks arranged adjacent to each
other, possibly enclosed in a common housing.

An example of a picking bank 10, which Is designed for being used In
a group, I1s shown In Figs. 2 and 3. This picking bank has its own motor 11 for
rotating axles 12 projecting through openings in a cover member 13, the pick-
INg heads being removed for giving a better view. The cover member 13 Is
attached to a support plate 14 so that together they form a hollow tube-shape
housing, which envelopes the drive mechanism used for rotating the axles 12.
The ends of the picking bank are closed off by end plates 15 and the upper
and lower sides of the housing are both curved to allow neighbouring picking
banks to be arranged closely side-by-side, while still allowing an adjustment
of their mutual positions and angles.

In this embodiment the drive mechanism 16 Is a series of mutually
engaging gear wheels, one of which is driven by the motor 11, but it is to be
understood that the invention also applies to picking banks, where the drive
mechanism Is of the widely used belt type, driven by chains or where several
smaller motors are associated with each picking bank.

The end plate 15, which Is seen to the right In Fig. 2, Is provided with
three openings 151, 152, 153, of which the centre opening 152 1s intended for
use when mounting the picking bank in a poultry defeathering apparatus, a
pin or like projection on the apparatus simply being inserted in the opening.
One of the other openings, In this case the uppermost opening 151, is used
for attachment of a position adjusting device such as a hydraulic cylinder,
which may push or pull on the upper side of end plate 15, thus causing the
picking bank to turn about the centre opening 152 and changing its angle of
operation. The last opening, In this case the lowermost opening 153, gives
access to the inner side of the picking bank and serves as an inlet for gas or
air.

In the following, for the sake of simplicity, the term "gas” will be used
as a common name for all gasses, air and mixtures unless a different inten-

tion Is clearly stated.
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As may be seen In Fig. 3a the drive mechanism 16 takes up most of
the space delimited by the cover member 13 and the support plate 14, but it is
nonetheless possible for gas to pass through it In the length direction. The
gas may then be extracted via an opening (not shown) In the end plate 15
opposite the one comprising the inlet opening, but some of the gas Is allowed
{0 escape via openings between the axles 12 and the axle bearings 17 as
llustrated by the arrows G in Figs. 2 and 3b. These axle openings will nor-
mally have a width of less 0,5 mm, since the bearings must still be able to
support the axles, but the optimal size will depend on the types of axles, bear-
INgs and picking heads used and on the kind of birds processed and will
therefore have to be determined by experiments. Likewise, the bearings
and/or axles may be provided with profiling, such as longitudinal canals, for
controlling and optimizing the gas flow. It Is also noted that the openings form
a labyrinth as may be seen from the path followed by the gas or air in Fig. 3b.
This I1s to help prevent the iIngress of dirt and water, particularly during clean-
INg of the outer side of the picking bank.

The more gas or air that exits via the axle openings, the less feath-
ers, dirt and water will be able to penetrate into the picking bank this way, but
It may be difficult to achieve a satisfactory flow at the axle openings furthest
from the Inlet If all gas or air exits via the axle openings. It may therefore be
advantageous to provide a primary flow within the picking bank running from
the Inlet openings 153 In one end plate 15 to a outlet at the opposite end plate
and/or to have several Inlets distributed over the length of the picking bank.
The extend of the problem with respect to distribution of the gas will of course
depend on the design of the picking bank, not least its length, and the provi-
sion of Inlets etc. will thus have to be designed accordingly.

To achieve the best possible protection against ingress of water and
against feathers and dirt penetrating into the picking bank 10 a constant over-
pressure IS kept on the Inner side. It I1s, however, also possible to allow natu-
ral variations In the pressure to result in the over-pressure being lost from
time to time and to then rely on the reestablishment of the over-pressure be-

INg able to blow out any undesired matter. Likewise, short regular increases
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of the pressure may be used for cleaning purposes, possibly In combination
with the introduction of a cleaning agent, either liquid or gaseous.

In the embodiment In Figs. 2, 3a and 3b the picking bank is of a
closed hollow configuration, which will in itself form a flow path, but the inven-
tion also relates to picking banks of a more open configuration. As an exam-
ple the picking bank could be made without the support plate 14 and/or the
cover member 13 could be plane. In such cases the gas could for example be
blown onto the back side of the picking row In a direction substantially in par-
allel to the arrows G In Fig. 2 and any gas not penetrating through the axle
openings could then simply be left to escape via the sides and ends of the
picking bank. The gas could, however, also be injected from the end as In Fig.
2, and the picking bank could then be provided with one or more fin-like baf-
fles or deflectors serving to direct the flow of gas in the desired direction.

As will be understood by the skilled person, the flow pattern of the
gas will depend highly on the direction and speed with which it meets the
picking bank and these factors may therefore be adjusted to achieve the de-
sired flow pattern for a given design of the picking bank. It Is, however, pre-
ferred that the gas travels at least at 10 m/s, but not above 25 m/s. Ventilators
may be used to achieve the desired speed of the gas, but it Is also possible to
pressurize the gas either by a compressor provided in connection with the
poultry defeathering apparatus or by using gas stored in pressure tanks.

With a picking bank of the type shown In Figs 2, 3a and 3b it has
proven expedient to use cold air taken from a cold storage room and to inject
It via the Inlet opening 153 at 300 |/min, thereby reaching an over-pressure of
200-250 mbar inside the picking bank. Depending on the number of axles, the
size of the opening at each axle and the general tightness of the picking bank
It may, however, be necessary to use more air or gas to maintain the over-
pressure. In other cases it may be acceptable to operate at a lower pressure,
pbut It I1s preferred to always keep the pressure at 150 mbar or more above
atmospheric pressure.

The gas may In principle be any gas approved for use In food Indus-

try, such as for example ozone or carbon dioxide, but due to availability and
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price it will often be expedient to use ambient air. In that case the gas supply
may simply be a ventilator, directing ambient air into the picking bank, but due
to the use of water In the scalding process the ambient air even at the outer
side of a poultry defeathering apparatus will often be relatively humid. If rely-
INg only on the ability of the gas to blow away feathers, dirt and moisture
and/or on an over-pressure preventing ingress, this may not be a problem,
pbut It Is preferred that the gas Is having a low relative humidity. This may be
achieved simply by using air taken from a dryer area or by heating the air to
decrease Its relative humidity. As an example, If starting from ambient air at a
temperature of 20 degrees Celcius and heating it to 60 degrees Celcius its
relative humidity will drop from 100% to 13%, or, put in other words, it will be
able to humidify up to more than seven times its original water content. Heat-
INg the gas has the further advantage that at least some of bacteria will be
killed and if heating the gas to 84 degrees Celcius or more, the need for using
antibacterial cleaning agents can often be eliminated. Running the apparatus
at such high temperatures may, however, cause deterioration of the materials
used and it may therefore be preferred to apply hot gas only during shorter
Intervals or as part of a cleaning operation, when the apparatus 1s not run-
ning.

Other types of gas will have to be delivered in tanks or generated In
suitably equipment, such as an ozone generator, and it i1s to be understood
that such gases may in some instances also be heated.

The provision of suitable equipment for leading the gas to and from
the picking banks will depend on the type of gas used and of the type and
position of any compressors, tanks, ventilators, heaters etc. used In the sys-
tem, but as it can be based on common tubing and pipe systems this will In-
volve no problem to the skilled person.

Apart from what have been described above other detalls of the pick-

INg bank, Including the choice of materials, may remain as in the prior art.
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CLAIMS

1. A method for operating a poultry defeathering apparatus, where a
drive mechanism Is used for rotating a plurality of picking heads of a picking
bank, each of said picking heads being mounted at an outer side of a cover
member on an axle projecting through an opening in the cover member and
being supported by a bearing, and said drive mechanism being arranged on
an Inner side of the cover member opposite the picking heads,

characterized Inthat gas or air Is caused to flow along an
Inlet path on the Inner side of the cover member and onwards to the drive
mechanism, and that the gas or air has a lower relative humidity than the air
surrounding the picking heads when the apparatus is in operation.

2. A method according to claim 1, where the flow of gas or air Is so
as to cause an over-pressure on the inner side of the cover member, which Is,
preferably at all times, higher than the pressure on the outer side.

3. A method according to claim 1 or 2, where the gas or air 1Is chosen
from the group consisting of. dried ambient air, ozone and mixtures thereof.

4. A method according to any of the preceding claims, where the gas
or air 1s heated to a temperature above 80 degrees Celcius prior to being
caused to flow along the inlet path.

S. A method according to any of the preceding claims, where pres-
surized gas or air Is used.

6. A method according to any of the preceding claims, where the
picking bank I1s made with a closed hollow cross-sectional configuration and
where the gas or air Is caused to flow through the picking bank via the hollow.

/. A method according to any of the preceding claims, where gas or
air Is Injected via an inlet opening at a first end of the picking bank and/or
where gas or air Is extracted through an outlet opening at a second end of the
picking bank.

8. A picking bank for use In a poultry defeathering apparatus com-
prising at least one cover member, a plurality of picking heads and a drive
mechanism for rotating the picking heads, each of said picking heads being

mounted at an outer side of the cover member on an axle projecting through
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an opening In the cover member, said axle being supported by a bearing, and
sald drive mechanism being arranged on a inner side of the cover member
opposite the picking heads,

characterized In that it further comprises one or more flow
INnducers adapted for directing gas or air along an inlet path on the inner side
of the cover member towards the drive mechanism and that an intake
adapted for leading gas or air to the one or more flow Inducers Is directed
away from the picking heads.

9. A picking bank according to claim 8, further including an Inlet
opening for gas or air at a first end of the picking bank and/or an outlet open-
INg for gas or air at a second end of the picking bank.

10. A picking bank according to claim 8 or 9, where the flow In-
ducer(s) Include a ventilator, a compressor and/or a deflector.

11. A picking bank according to any of claims 8-10, further including
at least one gas or air source, such as an ozone tank or an air compressor.

12. A picking bank according to any of claims 8-11, further including
a heater for gas or arr.

13. A picking bank according to any of claims 8-12, where the cover
member 1S made with a closed hollow cross-sectional configuration, said hol-
low being adapted for serving as a flow passage for gas or air.

14. A picking bank according to claim 13, where the drive mechanism
IS arranged substantially entirely in the hollow In the cover member.

15. A picking bank according to any of claims 8-14, where the drive
mechanism Includes a series of mutually engaging gear wheels, each being
connected to a picking head, and where at least one of the gear wheels Is

driven.



CA 02872013 2014-10-29

WO 2013/143539 PCT/DK2012/050095

1/3

) E\\‘\ <:>/\r-
4 V
= = 33 = |
=) e I /= 8

SUBSTITUTE SHEET (RULE 26)



CA 02872013 2014-10-29

WO 2013/143539 PCT/DK2012/050095
2/3

SUBSTITUTE SHEET (RULE 26)



WO 2013/143539 PCT/DK2012/050095
3/3

SUBSTITUTE SHEET (RULE 26)






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - abstract drawing

