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(57) Abrege/Abstract:
An egg processing apparatus I1s provided. Such an apparatus Iincludes a processing head and processing devices (300)
assoclated therewith. Each processing device has an end configured to interact with an avian egg (). Each processing device Is
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(57) Abrege(suite)/Abstract(continued):

capable of being selectively held in a non-contact or contact position with respect to an avian egg during a processing sequence

such that a first subset of the processing devices Is In the non-contact position while simultaneously having a second subset of the
processing devices (300c) in the contact position. An associated method Is also provided.
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(57) Abstract: An egg processing apparatus 1s provided. Such an apparatus in-

cludes a processing head and processing devices (300) associated therewith. Each
I processing device has an end configured to interact with an avian egg (5). Fach
processing device 1s capable of being selectively held in a non-contact or contact
position with respect to an avian egg during a processing sequence such that a first
subset of the processing devices is in the non-contact position while simultan -
cously having a second subset of the processing devices (300c¢) 1n the contact pos-
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APPARATUS FOR SELECTIVELY PROCESSING EGGS, AND ASSOCIATED METHOD

TECHNICAL FIELD
The present disclosure generally relates to egg processing devices and systems. More
particularly, the present disclosure relates to an avian egg processing system capable of

selectively interacting with eggs contained within a flat or container, and an associated method.

BACKGROUND

Various mechanical egg processing systems are used to process avian eggs within a
poultry hatchery facility. Such mechanical egg processing systems may include, for example, a
transfer system for transferring eggs from a tray associated with a setter incubator (commonly
referred to as a ““flat”) to a container associated with a hatcher incubator (commonly referred to
as a “hatching basket™). In other instances, an example of such mechanical egg processing
systems may include an egg removal system for removing certain eggs from the flats. In some
instances, such mechanical egg processing systems may combine features from the transfer
system and the egg removal system. Still another example of such mechanical egg processing
systems may include an in ovo 1njection system for injecting a treatment substance into the eggs.
Finally, another example of such mechanical egg processing systems may include a sampling
system for removing a sample material from the eggs for analysis.

Typically, the eggs enter any one of these mechanical egg processing systems in egg
flats. At any point during or prior to processing by the mechanical egg processing systems, the
eggs may be subjected to a candling procedure, which may be either a manual or automated
process. The candling procedure i1dentifies or otherwise classifies the eggs according to a
predetermined classification scheme (generally, viable or non-viable). During manual candling,
the eggs may be physically marked (e.g., with a marker) by a worker according to the
classification scheme or otherwise processed (e.g., removed from the flat) by the worker
according to the classification. In automated candling systems, each egg may recelve a
classification status and a corresponding classification signal that can be transferred to a
controller system (or to the mechanical egg processing system) for appropriate processing

thereof. For example, the candling system may 1dentify eggs within a flat as either viable or
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non-viable. The candling system may then transmit that classification information to an egg
removal system such that all the eggs classified as non-viable are removed from the flat.

Eggs processed within such mechanical egg processing systems may include eggs that are
classified as non-viable (i.e., those eggs not containing a viable embryo according to the candling
system), which may be further sub-classified as, for example, infertile, rotten, or dead eggs. In
this regard, the non-viable eggs may undesirably transfer biological material to components of
the mechanical egg processing system during interaction therewith. Such biological material
transferred to the components of the mechanical egg processing system may then be transterred
to the next egg interacting with the same respective component during subsequent processing of
the next flat. That 1s, by interacting with non-viable eggs, the potential exists for the components
of the mechanical egg processing system to facilitate transter of the biological material of non-
viable eggs to viable eggs. Furthermore, in some instances, eggs may become pressurized due to
bacterial build-up therewithin such that any contact therewith may cause the egg to explode (a
so-called “popper”).

Accordingly, it would be desirable to provide an egg processing system capable of
selectively directing interaction of its components with eggs contained within an egg flat in
either an engaging or non-engaging manner so as to control interaction with undesirable eggs.
Furthermore, it would be desirable to provide an associated method that would facilitate selective
interaction of mechanical components of an egg processing system with eggs, according to an

egg classifications scheme.

BRIEF SUMMARY

The above and other needs are met by aspects of the present disclosure which, according
to one aspect, provides an egg processing apparatus having an egg processing head. A plurality
of processing devices 1s operably engaged with the egg processing head so as to be capable of
moving 1n a substantially vertical direction thereby. Each processing device has an end
configured to interact with an avian egg. Each processing device 1s capable of being selectively
held 1n one of a non-contact position and a contact position during a processing sequence such
that a first subset of the processing devices 1s in the non-contact position while simultaneously

having a second subset of the processing devices in the contact position.

2
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Another aspect provides a method of selectively processing eggs. The method comprises
retracting a plurality of processing devices that are in alignment with a plurality of avian eggs.
The method turther comprises securing a first subset of the processing devices in a non-contact
position. The method further comprises advancing a second subset of the processing devices to
engage respective avian eggs aligned therewith. The method further comprises securing the
second subset of processing devices 1n a contact position. The method further comprises
processing the avian eggs engaged with the second subset of processing devices.

Thus, various aspects of the present disclosure provide advantages, as otherwise detailed

herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Having thus described various embodiments of the present disclosure 1in general terms,
reference will now be made to the accompanying drawings, which are not necessarily drawn to
scale, and wherein:

FIG. 1 1s a side view of an egg processing system capable of implementing selective
engagement with a plurality of avian eggs, according to one aspect of the present disclosure;

FIG. 2 1s a schematic perspective view of an egg processing head, according to one

aspect of the present disclosure;

FIGS. 3-5 are schematic cross-sectional views of components of an egg processing head,
illustrating selectable engagement aspects of the present disclosure;

FIG. 6 1s a sectional perspective view of the egg processing head of FIG. 2, illustrating
the transfer head assembly lifting the eggs from the flat;

FIG. 7 1s a perspective view of a locking device for use with an egg processing head,
according to one aspect of the present disclosure;

FIG. 8 1s a schematic cross-sectional view of the locking device of FIG. 7;

FIG. 9 1s an exploded view of the locking device of FIG. 7;

FIG. 10 1s a schematic sectional perspective view of the egg processing head of FIG. 2,
illustrating a plurality of injection devices operably engaged with respective locking devices;

FIG. 11 1s a magnified view of the injection and locking devices of FIG. 10;
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FIG. 12 1s a schematic cross-sectional view of combination injection and transfer device
for use with an egg processing head, according to one aspect of the present disclosure;

FIG. 13 1s a schematic perspective view of an egg processing head have selectable
cylinders, according to one aspect of the present disclosure; and

FIG. 14 1s an exploded view of the egg processing head of FIG. 13.

DETAILED DESCRIPTION OF THE DISCLOSURE

Various aspects of the present disclosure now will be described more tully hereinafter
with reference to the accompanying drawings, in which some, but not all aspects of the
disclosure are shown. Indeed, this disclosure may be embodied in many different forms and
should not be construed as limited to the aspects set forth herein; rather, these aspects are
provided so that this disclosure will satisfy applicable legal requirements. Like numbers refer to
like elements throughout.

FIG. 1 illustrates an egg processing apparatus 100. According to this particular aspect
shown, the egg processing apparatus 100 1s capable of injecting, and, in some instances,
transferring, eggs in accordance with various aspects of the present disclosure. Aspects of the
present disclosure, however, are not limited to the illustrated egg processing apparatus 100,
which 1s shown as an egg injection apparatus. In some instances, the egg processing apparatus
100 may be capable of both injecting and transferring the eggs. In other instances, the egg
processing apparatus 100 may be an egg remover apparatus capable of removing eggs 1dentified
as having a certain classification. Further, in still other instances, the egg processing apparatus
100 may be an egg transfer apparatus used to transfer eggs from a setter incubator tray 20 (a so-
called “flat) to a hatch incubator tray (a so-called “hatching basket”).

As shown 1n FIG. 1, the egg processing apparatus 100 may be particularly adapted for
use 1n injecting eggs positioned within the flat 20, which includes a plurality of receptacles for

individually receiving and maintaining the eggs in a generally vertical orientation. Examples of

suitable commercial flats 20 include, but are not limited to, a “CHICKMASTER 54" flat, a
“JAMESWAY 42 flat and a “JAMESWAY 84" flat (in each case, the number indicates the

number of eggs carried by the flat). Using the egg processing apparatus 100, the eggs may be

injected with a treatment substance when positioned below an egg processing head 200.

A
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According to some aspects, the egg processing apparatus 100 may include a frame 110
and a conveyor assembly 112 provided to move the flats 20 in an automated manner through the
egg processing apparatus 100 to an injection position. The conveyor assembly 112 may include
a guide rail system configured to receive and guide the flats 20 to the injection position. The
conveyor assembly 112 may further include appropriate stop elements, sensors, belts, endless
loops, motors, etc. for proper indexing and positioning of the flats 20 within the egg processing
apparatus 100. In some instances, the flats 20 may be manually advanced through the egg
processing apparatus 100.

Eggs entering the egg processing apparatus 100 via the flat 20 may have varying
classification characteristics. For example, the flats 20 may include eggs that are classifiable
based on viability, pathogen content, genetic analysis, or combinations thereof. As such, eggs
are passed through an egg classifier system 1135 to generate a classification for each egg
contained in the flat 20. Such eggs may be classified as viable or non-viable (i.e., those eggs not
containing a viable embryo according to the egg classifier system 115), wherein the non-viable
eggs may be further sub-classified as, for example, infertile, rotten, or dead eggs. Exemplary egg
classifier systems may be capable of classitying the eggs by using, for example, candling
techniques (opacity, infrared, NIR, etc.), assaying techniques, or other known and suitable
classification methods, processes, or techniques. After classification, the eggs may be processed
accordingly using an appropriate egg processing apparatus 100. Processing of the eggs may
refer to 1injection, removal, transfer, or combinations thereof. For example, in some instances,
the egg processing apparatus 100 may be capable of injecting an egg and removing the same egg
from the flat 20.

In this regard, aspects of the present disclosure relate to capabilities of the egg processing
apparatus 100 to selectably engage or contact eggs contained within the flats 20 according to
such classifications. In this manner, eggs may be allowed to pass through one or more egg
processing apparatuses 100 without contact. Such processing may be particularly advantageous
when the flat 20 contains one or more eggs that have become pressurized due to bacterial build-
up. Preventing contact of components associated with the egg processing apparatus 100 with
any such eggs may reduce the incidences of exploding eggs (poppers) or transter of bacterial

matter.
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According to aspects of the present disclosure, the egg processing apparatus 100 may be
configured to selectably engage or contact eggs according to a selectable hold scheme. In this
regard, the egg processing apparatus 100 may be capable of selectively engaging eggs within the
flat 20 having various classification characteristics. For example, the engaged (contacted) eggs
may be identified as having a viable (live) classification status, thereby defining a first subset of
eggs, while the non-engaged (non-contacted) eggs are identified as having a non-viable (non-
live) classification status, thereby defining a second subset of eggs, or a first subset of non-fertile
(so-called “clear”) eggs and a second subset of all other eggs 1n the flat 20 not identified as non-
fertile. As such, the egg processing apparatus 100 may be capable of selectably engaging or
contacting the subsets of eggs contained within the flat 20 according to the classification status
for each egg. For example, the viable (live) eggs may be contacted such that an injection
sequence may occur, while the non-viable (non-live) eggs are not contacted or otherwise
engaged by components of the egg processing apparatus 100. In other instances, the viable (live)
eggs may contacted and engaged for transfer from the flat 20 to a hatching basket, while the non-
viable (non-live) eggs are not contacted and remain in the flat 20 to move along a processing
direction by the conveyor assembly 112. As such, aspects of the present disclosure
advantageously facilitate flexible processing of eggs by selectable engagement thereof according
to classification.

As shown in FIG. 1, the egg processing apparatus 100 may include a egg processing head
200 coupled to the frame 110 and configured to move vertically for interacting with eggs
contained within the flat 20 when 1n a processing position beneath the egg processing head 200.
The egg processing head 200 may be pneumatically driven to move vertically for facilitating
interaction with eggs in the flat 20. In some instances, the egg processing head 200 may be
lowered and raised pneumatically using a transter cylinder (not shown) in fluid communication
with a pneumatic system, as known by those of skill in the art, along with guide shafts 130 for
ouiding the egg processing head 200. In some instances, the egg processing head 200 may be
capable of lateral movement outside the conveyor assembly 112 and/or the processing position.

The egg processing head 200 may include a plurality of processing devices capable of
selectably interacting, engaging, or otherwise contacting the eggs in the flat 20. As particularly

shown 1n FIG. 3, the processing device may be an injection device 300 capable of injecting a
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treatment substance into an egg, which could also be used as a sampling device. The processing
devices may include the injection device 300, an egg remover device (FIG. 13), an egg transfer
device (FIG. 13), a sampling device, or a combination injection and transfer device (FIG. 12).
The 1njection devices 300 may include appropriate pneumatic components for operating a needle
302 and/or punch injection sequence. That 1s, an appropriate pressure 1s supplied or vacuum
drawn using pneumatic components such that a needle and/or punch may be advanced to pierce
the egg, with the needle and/or punch (used to punch a hole in the egg prior to insertion of the
needle 302) then being withdrawn once injection of a treatment substance 1s complete. As
shown 1n FIGS. 2-5, the injection devices 300 may include inlet valves configured to fluidly
connect to a pneumatic source capable of operating the injection device. Actuation of the
injection devices may be commonly controlled or selectively controlled such that the needles are
either always advanced out of a housing or selectively advanced as determined by the
classification status associated with a respective egg.

As shown 1n FIGS. 3-5, the egg processing head 200 may include a clamp plate 220 and a
lift plate 240. According to some aspects, the clamp plate 220 may be fixed with respect to the
egg processing head 200 such that the clamp plate 220 only moves when the egg processing head
moves. Furthermore, the clamp plate 220 may be configured to remain stationary during an egg
processing sequence. For instance, when the egg processing head 200 descends to its lowest
position, the clamp plate may remain at that position until the egg processing sequence 1s
completed. The clamp plate 220 may define a plurality of holes 222 for receiving the injection
devices 300. The injection devices 300 are sized to allow vertical and axial movement within the
holes 222 such that the injection devices 300 may “float.” This also allows the injection devices
300 to tilt to locate an egg that may be vertically off-center within the flat 20. The clamp plate
220 may be used to selectably secure, fasten, or otherwise fix the injection devices 300 to the
clamp plate 200 at various points along each injection device 300.

The lift plate 240 may operate 1in conjunction with the clamp plate 220 to facilitate the
selectable engagement or selectable contact features of the present disclosure. The lift plate 240
may be spaced apart from the clamp plate 220 in a substantially parallel manner and 1s moveable
with respect thereto, as illustrated in FIGS. 3-5. The lift plate 240 may define a plurality of

apertures 242 for receiving the injection devices 300. Each injection device 300 may include a
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flange 304 (FIG. 2) that interacts with the lift plate 240 to move the injection devices 300
vertically (substantially perpendicular with respect to the egg processing direction) in either
direction therewith such that the injection devices 300 can ascend and descend independently of
the movement of the egg processing head 200. In this manner, the lift plate 240 may be used to
move the injection devices 300 to various positions within the holes 222 of the clamp plate 220.
The lift plate 240 may be moved using appropriate mechanisms such as pneumatics, hydraulics,
or other similar means for moving structures. The injection devices 300 are sized to allow
vertical and axial movement within the apertures 242 such that the injection devices 300 may
“float.” This also allows the injection devices 300 to tilt to locate an egg that may be vertically
off-center within the flat 20.

As shown 1n FIGS. 6-11, a plurality of locking devices 400 may form part of or otherwise
be secured to the clamp plate 220. The locking devices 400 are capable of securing the injection
devices 300 to the clamp plate 220 1n a fixed manner. In this regard, each injection device 300
may be fixed at various points along a longitudinal axis thereof at the clamp plate 220. Each
locking device 400 may be individually actuated such that the locking devices 400 are
separately, individually, and selectably controllable.

According to one aspect, the locking device 400 may operate pneumatically to secure the
injection device 300 to the clamp plate 220. In some instances, the locking device 400 may
include an inflatable member 450 used to secure a respective injection device 300 to the clamp
plate 220. The inflatable member 450 may include a bladder 402 that cooperates with a rigid
body member 404 such that the bladder 402 can inflate to secure a respective injection device
300 to the clamp plate 220. In this regard, the bladder 402 may define an open channel 406
configured to mate with an interior channel 408 of the rigid body member 404 to define an air
channel 410. Pressurized air may be supplied to the air channel 410 via a connector 412 used to
connect the locking device 400 and the air channel 410 to a pressurized air source (not shown).
The pressurized air inflates the bladder 402 and expands an inner wall 430 of the bladder 402
radially inward so as to be capable of clamping a respective injection device 300 disposed
therewithin. First and second housing members 414, 416 may cooperate to contain the inflatable
member 450 and provide the locking device 400 1n a form suitable for operably engaging the

clamp plate 220, wherein appropriate fasteners 418 may be used to secure the first and second
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housing members 414, 416 together. At least a portion of the locking device 400 may be
positioned or seated within the holes 222 of the clamp plate 220, and maintained in position
using appropriate fastening mechanisms. A sealing member (e.g., O-ring) 420 may be provided
to assist with positioning of the locking device 400 within the hole 222. While the components
of the inflatable member 450 and the housing are shown as substantially annular, the present
disclosure 1s not limited to such configurations. Further, in some instances, the bladder 402 may
not be fully formed as an annular ring. That 1s, 1n some instances, the ends of the bladder 402
may terminate such that it forms a C-shape.

FIGS. 1 and 3-5 1llustrate a sequence of operations for an exemplary egg processing
apparatus 100. In the exemplary egg processing apparatus 100, a plurality of eggs 5 are
classified using the egg classifier system 115 employing light measuring (candling device), in
which light 1s transmitted through an egg and assessed by a light detector. The eggs 5 may be
identified, for example, as either live or non-live. The light detectors or other detection
mechanism may be operatively connected directly to a controller 150 (which may be a
microprocessor or other programmable or non-programmable circuitry), or to another controller
capable of transmitting the information to the controller 150 such that the controller 150 receives
the classification status indirectly.

As shown 1n FIG. 1, the conveyor assembly 112 moves the eggs 5 stored in the flat 20
past the egg classifier system 115 so that each egg 5 passes therethrough such that data (egg
classification status) may be generated for each egg 5. The data collected by the egg classifier
system 115 may be provided to the controller 150 (or another controller) for processing and
storing data associated with each egg 5. The controller 150 may then be capable of generating a
selectable hold signal to send to the locking devices 400 so that individual injection devices 300
(or subsets of injections devices) are separately secured to the clamp plate 220 at various
positions (contact or non-contact) according to the classification status for each egg based on the
data collected by the egg classifier system 115.

As shown 1n FIG. 1, the flat 20 of eggs may be conveyed to the injection position beneath
the egg processing head 200. In some instances, the egg processing head 200 may be capable of
processing multiple flats 20 at a time. Prior to the flat (or flats) 20 being positioned beneath the
egg processing head 200, the egg processing head 200 may be lowered to a predetermined fully
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descended position such that the clamp plate 220 1s also at its fully descended and stationary
position, as shown 1n FIG. 3. It will be understood, however, that in some instances the egg
processing head 200 and the clamp plate 220 may be fixed at a predetermined position wherein
the only movement associated with the egg processing head 200 1s that of the lift plate 240, using
appropriate pneumatics, hydraulics, etc. As shown in FIG. 3, injection devices 300a, 300b, and
300c are 1n a fully descended position without eggs therebeneath and without the respective
locking devices 400 being actuated such that the injection devices 300 can be retracted.

As shown 1n FIG. 4, injection devices 300a, 300b, and 300c are raised to a fully retracted
position. At this point, information regarding egg classification status for each egg 5 in the
upcoming flat 20 1s being conveyed to the locking devices 400 and/or the components associated
therewith such that the locking devices 400 can secure the injection devices 300 associated with
non-live eggs 1in a non-contact position. That 1s, the locking devices 400 associated with non-
live eggs are pressurized to inflate the inflatable member 450 about the injection device 300b
such that the 1njection device 300 1s secured and prevented from further descending. After the
eggs 5 move beneath the egg processing head 200, as shown 1n FIG. 5, the lift plate 240 lowers
to a maximum range such that eggs 5 1dentified as live are contacted (contact position) by the
injection devices 300. For example, as shown in FIG. 5, the eggs 5 associated with the injection
devices 300a and 300c have been identified as live and, as such, the locking devices 400
assoclated with injection devices 300a and 300c are not actuated such that injection devices 300a
and 300c can be lowered to contact the respective eggs 3.

Meanwhile, the locking device 400 associated with injection device 300b 1s actuated due
to the 1dentification of the egg 5 associated therewith as non-live such that the injection device
300b 1s secured 1n a non-contact position and the lift plate 240 descends without lowering the
injection device 300b. Because the injections devices 300 are permitted to float, the contact
position may be different for different sized eggs, as shown in FIG. 5 with respect to injection
devices 300a and 300c. Once the injection devices 300a and 300c¢ have reached the contact
position, the locking devices 400 associated with injection devices 300a and 300c are actuated to
lock the injection devices 300a and 300c¢ 1n position prior to an injection sequence. After the
injection sequence occurs, the egg processing head 200 may be raised and the egg flat 20

conveyed out from beneath the egg processing head 200. The locking devices 400 may then be

10
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released and the lift plate 240 raised such that the 1injection devices 300 are ready for positioning.
In this manner as previously described 1n detail, the egg processing devices are capable of
selectably engaging the eggs of a flat 20 1n a contact or non-contact position according to
classification.

In some instances, as shown in FIG. 5, the needle 302 and/or punch may be actuated for
each 1njection device 300 regardless of the egg classification status. In this regard, the injection
devices 300 associated with the non-live eggs should be secured with the clamp plate 220 at a
predetermined distance designed to allow for clearance between the egg and the needle at
maximum stroke thereof such that the needle 302 does not contact the egg 5. In some instances,
the 1injection devices 300 may be configured to receive the egg classification status such the
needles 302 and/or punches may be selectively actuated as well.

As shown 1n FIGS. 10 and 12, the injection device 300 may also include a vacuum cup
380 configured to sealingly enclose a top portion of the egg such that the egg may be lifted when
a vacuum 1s applied. The embodiment shown in FIGS. 10 and 12 1s a combination injection and
transfer device 600 in which the egg may be lifted from the flat 20 and then 1njected with a
treatment substance via the needle 302, which extends through a central hole (not shown) in the
vacuum cup 380. In other instances, the injection and transfer device 600 may inject an egg first
and then remove the egg from the flat 20. In any manner, the 1injection and transter device 600
may be incorporated into the selectable mechanism described herein such that the injection and
transfer device 600 1s capable of selectable injection and removal in a contact/non-contact
manner.

According to another aspect of the present disclosure, as shown 1n FIGS. 13 and 14, the
egg processing head 200 may be an egg removal head 900 capable of removing eggs from the
flats 20 for discard or transfer. The egg processing head 200 may be pneumatically driven to
move vertically for facilitating interaction with eggs in the flat 20. In some instances, the egg
processing head 200 may be lowered and raised pneumatically using a transfer cylinder 120 1n
fluid communication with a pneumatic system, as known by those of skill in the art, along with
ouide shafts 130 for guiding the egg processing head 200. In some instances, the egg processing
head 200 may be capable of lateral movement outside the conveyor assembly 112 and/or the

processing position.
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In some instances, the egg processing devices may be selectably controlled using
pneumatically controlled cylinders. For example, a plurality of transfer or removal devices 500
(only one shown for clarity) may be configured for selectably engaging respective eggs such that
only those eggs identified as a first subset (e.g., as live or viable) of eggs are contacted for
removal or transfer from the flat 20. In such instances, a second subset (e.g., non-live or non-
viable) of eggs may remain in the flat 20 without coming into contact with any of the
transfer/removal devices 500.

As shown in FIG. 13, the transfer/removal device S00 may be operably engaged with a
manifold 700 of the egg processing head 200. In some instances, the transter/removal device
500 may be in fluid communication with the manifold 700 such that the transfer/removal device
500 may commonly receive a vacuum or negative air pressure for lifting the eggs in contacting
relationship with the transter/removal device 500 for removal from the flat 20. The manitfold
700 may be formed using opposing plates 720, 740 and sidewalls 745 coupled to form a chamber
750 capable of being air-tight for holding a vacuum. The plates 720, 740 and sidewalls 745 may
be secured together with any suitable attachment means, including, for example, latches, clamps
753, linkages, bolts, and fasteners. The opposing plates 720, 740 may include aligned apertures
760 for receiving the transter/removal devices S00 therethrough. One or more spacers 770 may
provide supporting structure between the opposing plates 720, 740.

A vacuum blower device 800 may be 1n fluid communication with the manifold 700 to
supply negative air pressure thereto for facilitating removal of the eggs from the flat 20 using the
transfer/removal device 500. In some instances, the vacuum blower device 800 may also be
capable of providing positive air pressure to the manifold 700 for facilitating or aiding a common
release of all eggs in contact with the transter/removal devices S00. That 1s, the vacuum blower
device 800 may be capable of switching between supplying negative air pressure and positive air
pressure to the manifold 700 (and all the transfer/removal devices 500) so as to achieve a desired
action. While simply eliminating the vacuum would be sufficient to release the eggs from the
transfer/removal devices 500, at least some positive air pressure may be desirably applied to
ensure the eggs are released from the transfer/removal devices 500 1n a consistent and
controllable manner. The vacuum blower device 800 may be in fluid communication with the

manifold 700 using tubing or other suitable fluid connection means.
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Vacuum may be generated by the vacuum blower device 800 such that the eggs 5 are
suctioned against the transter/removal device 500. The manifold 700 may be raised and lowered
using a transfer cylinder or other means such as those described previously with respect to the
egg processing head 200 such that the eggs 5 are removed and lifted from the flat 20. Once
removed from the flat 20, the eggs 5 may be lifted, lowered or released (selectively or non-
selectively) by the egg processing head 200 in various manners, sequences, or steps according to
a desired processing scheme implemented on the egg processing apparatus 100.

Each transfer/removal device 500 may include a pneumatically controlled cylinder 550
capable of advancing and retracting a lifting member 560 between a contact and non-contact
position. Similar to the process described previously, each cylinder 550 1s capable of receiving a
signal indicating the egg classification status of respective eggs 1n the flat 20 such that the
cylinders 550 may be selectably actuated, thereby only facilitating engagement or contact of
certain lifting members 560 with respective eggs. By selectably actuating the cylinders,
interaction of components of the transter/removal device 500 with non-live or otherwise
undesirable eggs may be advantageously avoided.

According to one aspect of the present disclosure, the egg processing head 200 and
associated components of FIGS. 1-12 may be used in combination with the egg processing head
200 1llustrated 1n FIGS. 13 and 14 to provide a system having a module capable of egg removal,
another module capable of injection, and another module capable of egg transter. In this manner,
it 1s concelvable that an egg removal module may first remove a first subset of eggs (e.g.,
infertile/clear eggs) from the flat 20 in a contact/non-contact selectable manner such that certain
eggs 1n the flat 20 are not contacted. Then, the eggs may be conveyed to an egg injection
module capable of injecting a second subset of eggs (e.g, live eggs), according to classification,
without contacting a third subset of eggs (e.g., poppers) as identified by the egg classifier system
115. Next, the eggs may be conveyed to an egg transter module wherein the previously
identified second subset of eggs 1s transferred from the flat 20 to a hatching basket, while the
previously 1dentified third subset of eggs remains 1n the flat 20 untouched such that this third
subset moves through the system without contacting any components or egg processing devices
thereof. Such a system may advantageously reduce the transfer of bacteria between one flat and

another as each advances along a processing stream.
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Many modifications and other aspects of the present disclosure set forth herein will come
to mind to one skilled 1n the art to which this disclosure pertains having the benefit of the
teachings presented 1n the foregoing descriptions and the associated drawings. Therefore, 1t 1s to
be understood that the present disclosure 1s not to be limited to the specific aspects disclosed and
that modifications and other aspects are intended to be included within the scope of the appended
claims. Although specific terms are employed herein, they are used 1n a generic and descriptive

sense only and not for purposes of limitation.
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THAT WHICH IS CLAIMED:

1. An egg injection apparatus, comprising:

an egg processing head;

a plurality of injection devices operably engaged with the egg processing head so as to
be capable of moving in a substantially vertical direction thereby, each
injection device having an end configured to contact an avian egg; and

wherein each injection device is capable of being selectively held in one of a non-
contact position and a contact position during a processing sequence such that
a first subset of the injection devices is in the non-contact position while
simultaneously having a second subset of the injection devices in the contact

position for injecting a treatment substance.

2. An egg njection apparatus according to Claim 1, wherein the egg processing
head has a clamp plate defining a plurality of holes for receiving the injection devices, the

clamp plate being configured to selectively secure each injection device in one of the non-

contact position and the contact position.

3. An egg injection apparatus according to Claim 2, further comprising a
plurality of annular locking devices configured to be seated within the holes of the clamp
plate, each annular locking device being configured to individually secure a respective

injection device in one of the non-contact position and the contact position during an

injection sequence.

4. An egg injection apparatus according to Claim 3, wherein each locking device

comprises a pneumatic valve in communication with a positive air supply system, the

pneumatic valve being configured to facilitate locking of the injection devices pneumatically.

5. An egg injection apparatus according to Claim 4, wherein each locking device
comprises a rigid body member cooperating with a bladder to form an air channel such that

the bladder is capable of being pneumatically inflated for securing the locking devices in the

non-contact and contact positions.
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6. An egg injection apparatus according to Claim 1, further comprising a
classification system configured to classify an avian egg as one of engageable and non-
engageable, the classification system being in one of direct and indirect communication with

the injection devices so as to instruct positioning of each injection device in one of the non-

contact and contact positions during the injection sequence.

7. A method of selectively injecting avian eggs, the method comprising:

retracting a plurality of injection devices being in alignment with a plurality of avian
Cges,

securing a first subset of the injection devices in a non-contact position;

advancing a second subset of the injection devices to engage respective avian eggs

aligned therewith;
securing the second subset of injection devices in a contact position, and

injecting a treatment substance into the avian eggs engaged with the second subset of

injection devices.

8. A method according to Claim 7, wherein the steps of securing a first and
second subset of the injection devices further comprises selectively securing the first and
second subsets with a clamp plate configured to selectively hold each processing device in

one of the non-contact position and the contact position, the clamp plate defining a plurality

of holes for receiving the processing devices.

9. A method according to Claim 8, wherein selectively securing the first and
second subsets further comprises selectively securing the first and second subsets with a
plurality of annular locking devices configured to be seated within the holes of the clamp
plate, each locking device being configured to individually secure a respective processing

device in one of the non-contact position and the contact position.

10. A method according to Claim 9, wherein selectively securing the first and

second subsets with a plurality of annular locking devices further comprises pneumatically

16
SUBSTITUTE SHEET



CA 02923604 2016-03-07

ZPOC0008A

inflating a bladder of each locking device so as to selectively secure the locking devices in

one of the non-contact and contact positions.

11. A method according to Claim 10, wherein pneumatically inflating a bladder of
each locking device further comprises pressurizing an air channel formed by cooperation of

the bladder with a rigid body member.

12. A method according to Claim 9, further comprising the step of classifying
each avian egg as one of engageable and non-engageable, and further comprising the step of
communicating the classification of each avian egg to the respective annular locking device

so as to instruct positioning of each injection device in one of the non-contact and contact

positions.
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