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DEVICE AND SYSTEM FOR PROCESSING OF EGGS, SUCH AS
VACCINATION OR A VACUUM SUCTION OR GRABBER BASED PICK UP

The present i1nvention relates to a device and a system

H H

for processing of eggs, such as vaccination or 1injection of

H

the eggs. Further the invention may be applicable for

candling or the like, and more 1n particular any application

ﬁ

where a predetermined orientation or alignment of eggs 1s

H

needed or necessary. In addition, alignment of eggs can also

play an i1mportant role for presenting eggs to be picked up

using — for example - suction cups or a grabber.

For instance, when vaccinating eggs, a needle 1s

normally i1njected through the egg shell. Eggs normally have

a poilinted end and a blunt end. An air pocket 1s normally

H

situated 1nside the egg at one of these ends, normally the

H

blunt end of the egg. When 1njecting or vaccinatlng eggs

care should be taken not to harm the embrvo 1nside the egq.

When the needle 1s not 1nserted at precisely an extreme end

I I

of the egg, 1.e. one of the blunt or pointed end, a higher

risk exists that the shell may be cracked, than when the egg

H

1s 1njected at precisely one of the blunt and pointed ends.

When candling an eqgg, the egg should preferably be oriented

H

with a longitudinal axis thereof (running between the blunt

and pointed ends) at an orientation that 1s perpendicular

I

relative a line of sight to review and candle the egg.

When pickling up eggs usiling vacuum suction cups or a

grabber, cups or grabbers should normally be shaped and

H

dimensioned 1n relation to specific portion of the eggs to

H H

allow the best result i1in terms of numbers of eggs actually

picked up using the suctions cups or grabbers. In order to
achieve a high success rate picking up the eggs, these
should be presented to the suction cups or grabbers 1n a

predetermined orientation as much as possible, to enable the



10

15

20

20

30

CA 02869982 2014-10-08

WO 2013/152970 PCT/EP2013/056914

suction cups oOor grabbers to engage precisely onto the eggs

H

at the portion thereof, 1n relation to which the suctions

cups Or grabbers are shaped and formed.

H H

To the best knowledge of the i1inventors of the present

invention, no device or system 1s 1n existence that would

allow automatic vaccination or 1njection or candling or

I

presenting for pick up of eggs (or any other purpose) with

ﬁ

precisely the right orientation or alignment of the eggs

H H

relative to a line of sight (as 1n the case of candling)

H H

and/or a direction of processing (as in the cases of for

instance injection and / or vaccilnation and / or vacuum Or

~—

grabber based pick-up). Especially 1n view of the above

I

ferent types of

I

requirements corresponding with di:

processing (vaccilnation / injection and candling and vacuum

or grabber based pick-up) and 1in relation with the required

H

posltioning or orilentation of eggs during such processing,

the known prior art only relates to manually executed
aligning and processing, where through human error and
tedious and repetitive actions damage to embrvyo’s or egg

shells will 1nevitably continue to occur. Thus there 1s a

desire for an automated solution, where no such solution 1s

known to the inventors.

H

The present invention 1s directed at alleviating 1f not

~—

obviating the drawbacks of the prior art, for which a device

and a system are provided 1n correspondence with the

appended 1ndependent device and system claims.

H

According to a first aspect of the invention, a device

1s provided, assembled to subject at least one egg, said egg
normally having a longitudinal direction between a blunt end
and a polnted end, to a processing 1n a predetermined

~— ~—

orlentation of the longitudinal direction of the egg, such

as 1njection or vaccilnation, candling or vacuum Or grabber

based pick-up, wherein the device comprises: a processing
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station arranged to subject the egg to the processing; a

holder arranged to hold the egg 1n said predetermined

orientation for the processing station to subject the egg to

the processing, wherein the holder comprises: a support,

H H

arranged to engage one of said two ends of the egg; and a

cylindrical accommodation defined by least two arms, which

are connected to and extend from the support i1n use 1n the

ﬁ

longitudinal direction of the egg to engage the egg at a

distance from the support, wherein the arms are flexible and

H

curved 1n correspondence with the circumferential shape of

the egg and 1n use vield to align the egg when the arms move

over the egg to be engaged by the support.

I

Further according to a second aspect of the present

invention, a system 1s provided, comprising aforementioned

device and at least a supply for egg crates, each crate

H H

comprising at least one row of compartments each for

accommodating one egg to be processed, wherein the device

~—

comprises at least one pair of a holder and a processing

station arranged opposite one another relative to a

throughput direction defined by at least the supply.

With the device and system according to the present

H

invention, automated processing and aligning of the eggs

prior to the processing 1s made possible, since a positive
allignment or arranging eggs 1n the predetermined orientation
may be achieved prior to actual processing. The

ﬁ

predetermined alignment of the egg 1s preferably 1in the

direction between the blunt end and the pointed end of the

H

eqgqg, or the longitudinal axis thereof, oriented very

precisely 1n line with the direction defined by the

cylindrical accommodation.

It 1s noted that with an egg placed in the holder, a

gentle enclosing or resilient clamping force by the

ﬁ

resilient arms 1n or of the holder may su:

ﬁ

fice to align the
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eqgqg, 1n particular already when the arms move over the eqgg,

1.e. when the egg 1s moved i1into the holder to be engaged by

the support. Since the arms are flexible and curved 1in

H

H

correspondence with the circumferential shape of the egg

H

H

seen from the relevant one of said two ends of the egg, the

egqg may be stably supported and aligned 1n, by or at the

holder.

ﬁ

)

The egg may be processed at one of the ends thereof or

H

an i1ntermediate location, as long as the positioning of the

processing station relative to the egg 1s reliliably

predictable, which 1s preferably but not exclusively at one

~—

I

~—

of the egg’s blunt or pointed ends. Processing of the egg

I

there may minimize the risk of fracture of the egg’s shell.

To allow the processing to take place, either of the holder

and the abutment may comprise a passage to enable i1nsertion

H

or 1njection, for 1nstance, of a needle, thus providing an

H

access to the blunt end or pointed end of the egg, which

~—

S U

I

fices to provide an elegant and simple configuration.

Thereby the egg at the location of processing may further

ﬁ

also be bolstered by the presence of the holder and/or the

abutment. Some vibrations may be used

to align the egg in

the holder and against or 1n the abutment. The abutment may

H

accommodate — 1n use - the blunt or the pointed end of the

eqgqg, and the same 1s true for the holder.

The system enables separate or simultaneous processing

ﬁ ﬁ

O

H

ﬁ

a plurality of eggs 1n a row or a plurality of rows. With

multiple pairs of holders and abutments the processing times

H

may 1lncrease relative to processing o:

- one egg at a time.

There 1s a balance between costs for providing large numbers

H H

of pairs of holders and abutments for

~—

the eggs and the

throughput efficiency afforded thereby.

The present invention has many preferred embodiments,

for example those defined 1n the appended dependent claims,
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ﬁ

to which the invention 1s, however, not limited. Some of

these embodiments are as set out 1n the dependent claims,

and other or additional embodiments may be indicated i1n the

H

below description of preferred embodiments referring to the

H

appended drawing, whilst the scope of protection 1is

exclusively defined 1n the appended 1ndependent claims.
For instance 1n an embodiment the device 1s such that

an abutment 1s provided to align the egg agalnst or there

1n, which abutment 1s at least generally shaped 1n

H H

correspondence with another of said two ends of the egg,

agalnst or 1nto which the egg abuts, aligned i1n the
predetermined orientation.
For i1nstance 1in an additional or alternative

ﬁ

embodiment, at least one of the holder and the abutment

comprises a press arranged to clamp the egg between the

)

holder and the abutment 1n the predetermined orientation of

the egg. Forces exerted by the press should preferably be

restricted, to prevent damage to the egg. The exerted force

I

may 1nclude a vibration to improve alignment of the egg when

arranged between the holder and against or in the abutment.

For 1nstance 1n an additional or alternative

embodiment, the device 1s such that at least one of the

holder and the abutment 1s resilient. This will contribute

~—

to and i1mprove the alignment of the egg i1in the predetermined

orientation.

FFor 1nstance 1n an additional or alternative embodiment

having a press and a resilient holder or abutment, the

device 1s such that the press 1s resilient. This will

H

contribute to and 1mprove the alignment of the egg 1n the

predetermined orientation.
For 1nstance 1n an additional or alternative

embodiment, the device 1s such that the abutment comprises

at least one recess for accommodating the egg. This may cup
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ﬁ

the relevant end of the egg, for 1nstance to bolster the

eqgqg, but moreover also to allow the egg to set 1in the recess

)

1n order to achieve the desired predetermined orientation of

the egg. In such an embodiment a device according to the

invention may further have the feature that the recess 1s

~—

concave. Preferably the shape of the recess at least

I I

partially approximates the shape of the relevant end of the

egg 1n the desired predetermined position, so that an egg

arranged 1n or agalnst the recess but 1n another than the

desired predetermined orientation will tend even more to

align 1n the predetermined orientation.
For i1nstance 1n an additional or alternative
embodiment, the device 1s such that the abutment 1s smooth,

ﬁ

such that a shell of the egg can shift or slide there over

H

to attain the predetermined orientation of the egg. With or

without a clamping force and optionally vibrations therein,

and/or a cup shaped or concave recess, promoting the

~— ~—

possibility of shifting and/or sliding of the egg in or

I

agalinst the abutment will 1Improve the tendency of the egg to

align 1n the desired predetermined orientation.
For i1nstance 1n an additional or alternative
embodiment, the device 1s such that the holder and the

abutment cooperate to align the egg i1in the predetermined

)

orientation. The egg will align better as a consequence of

the cooperation.

For i1nstance 1n an additional or alternative

embodiment, the device 1s such that the support defines a

cup shape, preferably concave, arranged to - 1n use - engage

H

the relevant end of the egg. Thereby the egg may be stably

supported 1n, by or at the holder.
For instance 1n an additional or alternative
embodiment, the device 1s such the holder comprises at least

ﬁ

three arms, each of which 1s connected to the support and
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having a free end to - 1n use - engage the egg at a distance

from the support. Thereby the egg may be stably supported
1n, by or at the holder. Also, 1n such an embodiment the
device accordiling to the present i1nvention may comprise

H

flexible extensions at the free ends of the arms to - 1n use

— yleld to engage the egg at a distance from the relevant

I

end of the egg. Thereby the egg may be stably supported 1in,

by or at the holder.

For 1nstance 1n an additional or alternative

embodiment, the device 1s such that the processing station

H

comprises at least one of an injection device, a vaccination

device, and a vacuum or grabber based pick-up system.

Fspecially 1n such an embodiment, providing a passage

ﬁ

through either one or both of the holder and the abutment 1is

H

of i1mportance, to allow a needle to reach and penetrate the

H

egqg shell at the location of the holder and/or the abutment.

H H

After the above general i1ndication of features of the

present 1nvention, below a specific embodiment will be

I

described, referring to the appended drawing of a preferred

embodiment, to which the present 1nvention 1s by no means

H H

limited, since restriction of the scope of protection for

the present 1nvention 1s only as defined 1n the appended

claims, 1n particular the 1ndependent claims relating to the

~— ~—

ferent views of the

device and the system. Moreover, 1n di:

drawlng, the same or similar aspects, features and

components/elements may be designated using the same

reference numbers. In the drawing:

H

Fi1g. 1 shows a schematic perspective view of a device

and a system according to the present i1nvention;

H

Fi1g. 2 shows 1n more detail a portion of the device and

~—

system of Fig. 1;

I

F1g. 3 shows a first step 1n operation of the device

according to the present invention;
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Fi1g. 4 shows 1n more detall a perspective view

H

corresponding with the representation of Fig. 3; and

H H

F1g. 5 shows an example of processing of the egg, for

instance by 1njecting a needle i1nto the blunt end of the

cdJg.

In Fig. 1 a device 1 1n conjunction with an egg crate Z
1s shown. The egg crate 2 holds eggs 4, and 1s supplied by a

supply which 1s schematically represented by arrow 3.

The device 1 comprises a row of pairs of holders 5 and

H H

abutments 6. The number of pairs of holders 5 and abutments

H H

6 may be equal to the number of eggs 4 1n a row of the egg

crate 2. In Figs. 1 and 2, four pairs of holders 5 and

I

abutments © are shown, but therefore this number of pairs

may be larger or smaller, dependling on a balance between

H

costs for providing more of such pairs and an attained

H

through put efficiency. The device may even contaln more

H H

rows o0f pairs for simultaneous processing of all eggs 4 1n a

crate 2. In contrast, the device 1 may contaln just a single

I

palr of a holder 5 and an abutment 6, to process one egg 1n

the crate 2 at a time.

Fach holder 5 comprises a support 7 and four arms &,

defining a cylindrical accommodation, which arms are

unevenly distributed around the support 7. The four arms 8

may alternatively be arranged at the support 7 1n a

uniformly distributed manner around the support 7. The arms

ﬁ

INONS

3 1n an extended position (see below) define a cup shape

H

accommodating an egg 4, to extend around a circumference of

the egg 4, and the support /7 also has a bowl shaped top 9.
Opposite the holders 5 1in the pairs, the abutments ©

comprise a concave recess 10 1n a plate 11. Above the plate

11, 1njection devices 12 are arranged, each having a needle

I

13, where the needles 13 of the i1injection devices 12 are
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arranged to be 1nserted into and through passages 14 at the

H

top of the concave recesses 10

H

It 1s noted here that the plate 11 de:

forming the abutments 6.

"1nes a shield to

protect the needles 13 of the 1njection devices 12 and the

1injection devices themselves against dirt and

be clinging to

the device 1.

filth that may

the eggs, when supplied 1in the crates 2 to

arrow 3, as 1ndilicated above. When

siltuated between holders 5 and abutments o,

cylinders 15 1s driven to 13

compartments 1

© 1n the crate 2. Un:

H

In use, an egg crate 2 1s supplied 1n the direction of

a row of eggs 4 1s

a selection of

H

ft the eggs 4 out of the

I

‘ertilized eggs or those

without an embryvo can be, after detection thereof, omitted

In the example

H

from injection/vaccination using the injection devices 12.

, Shown 1in Fig. 3, one of the eggs 4 1s not

H

lifted up out of the crate 2. This 1s an egg with a dead

embryo or an un:

may be removed

from the crate 2.

‘ertilized egg. Later on,

— —

f selection 1s per:

the relevant egg

"ormed

beforehand, the cvlinders corresponding with empty egqg

positions 1n the crate may also remalin motionless.

H

selection of cylinders 15 1s extended 1n the direction of

The

H

arrow 17, raising the supports 7 with the bowl shaped top 9

underneath the eggs 4 and continuing on through the crate 2.

~—

Before pushing an egg 4 up out of the crate 2,

I

the arms

3, defining the cylindrical accommodation of each holder 5,

are made to s.

"erentia.

1de over the circum:

egg 4 to align

H

number of extensions 18,

interconnected

H

of the eggs 4,

H

SUl

face o0:

- Lhe

the egg. Each of the arms 8 comprises a

to closely follow the circum:

which are hingedly or

as 1ndicated clearly at 19 in Fig. 3.

arms 8 have a shape or curvature,

I

least a bottom half of the egg 4.

flexibly

"erential surface

The

corresponding with at
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10

"erential

surface of the eggs 4 and the eggs 4 are supported in the

H

bowl shaped top 9 of

the support 7, a proper alignment

the eggs 4 1s achieved.

H

As a consequence of a further upward drive using

H

Ol

cylinders 15, eggs 4 are made to be accommodated in the

concave recesses 10

As described above,

recesses 10, 1nto which

the abutments 6 are

che eggs 4 are pressed, with a

H

restricted or limited force. As a consequence of the

pressing force 1n combination with the concave and

preferably smooth su

improvement 1n the predetermined and desired alignment of

the eggs 4 may be achieved. As a result,

~—

forming the abutments 6 i1n the plate 11.

formed by concave

rface of the recesses 10, a further

desired predetermined alignment 1s achieved prior to

injecting the egg using a needle 13 1n the direction o:

arrow 19, as shown 1in Fig. 5,

~—

with certainty a

H

through the passages 14 at the

top of the concave recesses 10 1n the plate 11.

ﬁ ﬁ

of configuration of

circumferential sur:
the bowl shaped top
practically already

the crate 2. Pressing the egg with the blunt end thereof

into the concave recess 10 may

and predetermined a.

H

I

the arms 8 extending over the

H

It 1s noted that as a consequence of the construction

ace of the eggs 4 1n combination with

H

of the support 7/,

achieved,

H

when an egg 4 1s lifted out of

ﬁ

1gnment o:

- the egg 4 1n the recess

H

alignment of eggs 1s

~—

further 1mprove the desired

10.

Consequently, a desired predetermined orientation of eggs 4

H

may already be achieved without the use of the abutments 6

/ and the corresponding arms g,

per support 4.

Tt 1s to be noted,

formed by recesses 10 1n plate 11,

H

ﬁ

ﬁ

means, with respect to the scope of protection thereotf,

merely using the support

of which four are provided

that the present invention 1s by no
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restricted to the specific embodiments described above,

referring to the appended drawing. For instance, as few as

two arms 8 per support 7 may be arranged, provided that

these extend 1n Fig. 5 horizontally over a larger surface of

H H

)

the eggshell of the egg 4. The movement of the arms 8 over

~—

~—

the eggshell of the egg 4 already achieves alignment of the

egg 1n a desired predetermined orientation to a high extend.

Three arms 8 like the ones 1n Fig. 5 could also be arranged.

The holders 5 may comprise the 1njection devices, rather

than the 1njection devices being arranged at or above the

abutments 6. More and other additional and alternative

~—

embodiments are possible within the scope o:

- protection as

I

defined by and 1in the appended claims, and only 1f future

embodiments do not comply 1n spilirit or by definition with

the appended claims, such future embodiments are not to be

H

1n considered as i1included 1n the scope of protection for the

present i1nvention.
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CLAIMS

1. A device, assembled to subject at least one egg,
sald egg normally having a longitudinal direction between a
blunt end and a polinted end, to a processing 1n a
predetermined orientation of the longitudinal direction of
the egg, wherein the device comprises:
- a processling station arranged to subject the egg to the
processing;
- a holder arranged to hold the egg in said predetermined
orlientation for the processing station to subject the egg to
the processing, wherein the holder comprises:

* a support, arranged to engage one of saild two ends of
the egg; and

* a cylindrical accommodation, defined by at least two
arms, which are connected to and extend from the support 1in
use in the longitudinal direction of the egg to engage the

egg at a distance from the support,

wherein the arms are flexible and the accommodation 1s
curved 1n correspondence with the circumferential shape of
the egg and the arms 1n use are arranged to yileld and align
the egg where the arms move over the egg when the egg 1s to

be engaged by the support.

2. The device as claimed 1n claim 1, further comprising

an abutment, which 1s at least generally shaped 1n
correspondence with another of said two ends of the egg,

against or into which the egg abuts, aligned 1n the

predetermined orientation.

3. The device as claimed 1n claim 2, wherein at least
one of the holder and the abutment comprises a press
arranged to clamp the egg between the holder and the

abutment in the predetermined orientation of the egg.

CA 2869982 2019-02-13
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4, The device according to claim 2 or 3, wherein at
least one of the holder and the abutment i1is resilient.

5. The device as claimed 1in claim 3 or 4, wherein the

press 1s resllient.

6. The device as claimed 1in any one of claims 2 to 5,
wherein the abutment comprises at least one recess for
accommodating the egg.

7. The device as claimed in claim 6, wherein the recess
1s concave.

8. The device as claimed in any one of claims 2-7,
whereln the abutment 1s smooth, such that a shell of the egg
can shift or slide there over to attain the predetermined
orientation of the egg.

9. The device as claimed 1n any one of claims 2-8,
wherein the holder and the abutment cooperate to align the
egg 1n the predetermined orientation.

10. The device as claimed in any one of claims 1 to 9,
wherein the support defines a cup shape arranged to - 1n use
- engage the relevant end of the eqgq.

11. The device as claimed 1n any one of claims 1 to 10,
wherein the holder comprises at least three arms, each of
which 1s connected to the support and having a free end to -
in use - engage the egg at a distance from the support.

12. The device as claimed 1n any one of claims 1 to 11,
wherein the arms comprise flexible extensions at free ends
of the arms opposite the support.

13. The device as claimed in any one of claims 1 to 12,
wherein the processing station comprises at least one of an
injection device, a vaccination device, and a vacuum or
grabber based pick-up system.

14. The device as claimed 1n any one of claims 1 to 13,
whereln the processing comprises an injection, vaccination,

candling, vacuum based pick-up, or grabber based pick-up.

CA 2869982 2019-02-13
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15. A system, comprising the device as claimed in any
one of claims 1 to 13 and at least a supply for egg crates,
each crate comprising at least one row of compartments each
for accommodating one egg to be processed, wherein the

5 device comprises at least one pair of a holder and a
processing station arranged opposite one another relative to

a throughput direction defined by at least the supply.

CA 2869982 2019-02-13
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