METHOD AND APPARATUS FOR MONI TORI NG THE PERFORVANCE OF AUTOVATED EGG
REMOVAL CROSS REFERENCE TO RELATED APPLI CATI ON [ 0001] This
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CROSS REFERENCE TO RELATED APPLICATION

[0001] This application is a continuation-in-part of United States Patent Application No.
11/859,285 filed on September 21, 2007, the entire contents and disclosure of which is expressly

incorporated by reference in its entirety.

FIELD OF THE INVENTION

* [0002] The present invention relates generally to an egg handling apparatus and, more

particularly, to apparatus and methods for monitoring egg handling.

BACKGROUND OF THE INVENTION

[0003] Eggs which are to be hatched to live poultry are typically candled during embryonic
development to identify clear, rotted, and dead eggs (collectively referred to as "non-live eggs").
Non-live eggs are typically removed from incubation to increase available incubator space. In
addition, removing non-live eggs can increase hatch rates by as much as 2.0 % in old flocks
(flock age: 58 - 62 weeks). This hatch improvement can have a direct value increase of about 0.2

to 0.4 ¢ per chick in the United States.

[0004] In many instances it is desirable to introduce a substance into a live egg prior to hatch.
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ovo injection because the administration of vaccinations into clear eggs generally serves no

purpose and may be considered wasteful. In addition, mold may grow in clear eggs that have
been injected, thus increasing the risk of exposing other eggs and hatched chicks to undesirable
contamination. Furthermore, injected clear eggs may increase the risk of contamination resulting
from albumin leaking therefrom. Dead eggs and rotted eggs are also conventionally removed
prior to in ovo injection. Accordingly, it is desirable to quickly identify and remove non-live

eggs from an egg flat prior to the in ovo administration of vaccinations via automatic inoculating



devices. [0006] In the manufacture of human flu vacci nes, seed
viruses are inoculated into |live eggs and then three days |l ater virus
mat eri al iwohamwested i n batches of eggs. Dead or rott eCTARIGSOATL74
contam nat e batches of virus harvested fromlive eggs so that
reliable renoval of detected non-live eggs is inportant to mnimze
contam nation and bi oburden in harvests. Renoval system mal functions
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goo pul hgg.ckromthe punch hole tends to plug vacuumlines of renova
apparatus. In this application small nunbers of eggs are typically
renoved, perhaps 2% to 5% and human access to harvesting operations
for sonme types of flu vaccines are highly restricted so that a
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numbers of eggs are typically removed, perhaps 2% to 5%, and human access to harvesting

operations for some types of flu vaccines are highly restricted so that a reliable removal is

valuable for both economic and health reasons.

[0007] It may also be desirable to selectively remove other types of eggs from an egg flat. For
example, it may be desirable to remove all male eggs, all ferale eggs, etc. As another example,
it may be desirable to remove all live eggs in order to move them to another egg flat or injection

apparatus.

[0008] Conventional egg handling devices remove eggs from egg flats by pulling the eggs with a
vacuum cup of a suction device. The vacuum cup generally lifts the eggs vertically from a flat
and carries them to a disposal location. A conventional device 10 for removing eggs 12 from an
egg flat 14 is illustrated in Fig. 1. A plurality of "egg pickers" 16 are configured to engage the

upwardly facing portions of a respective plurality of individual eggs 12 within the flat 14, and



WO 2009/ 039520PCT/ US2008/ 077274 hol d the eggs by suction while
carrying themto a receptacle 18. [0009] Sonetines eggs to be
renoved f ram2epofobesee cannot be renoved by an egg renovalPCdéiszes/72or
exanple, an egg nay be tightly wedged in the pocket of a flat. In
addition, spilled egg contents and other foreign matter nay act as an
adhesive that binds an egg within a pocket of a flat. Conventi onal
suction devices may fail to renove an egg froma flat for other

[ €asoNSy,i@he Wekd b sﬁafon%ﬁmhﬁym%mem\f@w& Guekprf a suction device may
fail to seat ade uately on an or vacuum | eaks may occur because
of a feather or other debris on the egg shell, or because of a crack
in the egg shell. In addition, a suction device may not be able to
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in the second |ocation and renove the egg fromthe
is insufficient vacuum, which may have various causes, such as a torn vacuum cup, clogged

venturi or vacuum line, etc. Unfortunately, conventional egg removal systems do not have a way

of detecting when an egg that should be removed from a flat is not removed.

SUMMARY OF THE INVENTION

[0010] In view of the above discussion, methods and apparatus are provided for automatically
determining whether or not eggs designated for removal from an egg carrier have been removed.
According to some embodiments of the present invention, a method of removing an egg from an
egg carrier includes emitting light along a path above and across an egg carrier; moving an egg
picker (and/or an assembly supporting the egg picker) from a first location to a second location
in contacting relationship with an egg in the carrier and back to the first location, wherein the egg

picker is configured to engage the egg when in the second location and remove the egg from the
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response to generating a signal that indicates that the egg has not been removed from the carrier.

[0012] According to other embodiments of the present invention, a method of removing an egg
from an egg carrier includes monitoring an optical path above and across an egg carrier; moving
an egg picker (and/or an assembly supporting the egg picker) from a first location to a second
location in contacting relationship with an egg in the carrier and back towards the first location,
wherein the egg picker is configured to engage the egg when in the second location and remove
the egg from the carrier when moved from the second location towards the first location;
measuning a length of time that the optical path is blocked when the egg picker is moved from
the first location to the second location and back towards the first location; and generating a

signal that indicates whether or not the egg has been removed from the carrier based on the



|l ength of tinme the optical path is blocked, thereby identifying that
the egg picker is not operating properly. [0013] In sone enbodi nents,
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[ 0014] ording to other enbodi nents of the present invention, an
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[0014] According to other embodiments of the present invention, an apparatus for removing
eggs from an egg carrier includes an egg picker that is movable between a first location and a
second location in contacting relationship with an egg in the carrier, a light source positioned on
one side of the carrier that emits light along a path above and across the carrier, and a light
detector positioned on an opposite side of the carrier. The egg picker is configured to engage the
egg when in the second location and to remove the egg from the carrier when moved from the
second location to the first location. The light detector is configured to measure a length of time
that the light path is blocked when the egg picker is moved from the first location to the second
location and back towards the first location. The light detector generates a signal that indicates
whether or not the egg has been removed from the carrier based on the length of time the light

path is blocked, thereby identifying that the egg picker is not operating properly.



[ 00151 In sone enbodi nents, a signal is generated by the |ight
detector that indicates that an egg has not been renoved fromthe
carrier whwpo 2dpva3sreasured | ength of tine that the |ighteqratshoos®77274
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generated by the |light detector that indicates that an egg has been
removed fromthe carrier when the neasured length of time that the
light path is blocked is greater than a predeterm ned | ength of tine.
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i ndi cates that an egg has not been renoved fromthe carrier when the
nmeasured |l ength of time that the path is blocked is |l ess than a
predeterm ned |l ength of time. The detector may be configured to
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blocked is less than a predetermined length of time. A signal may be generated by the camera



[ 0019] According to sone enbodi nents of the present invention, a
met hod of detecting a mal functioning egg picker in an apparatus for
renovi ng eyo0dwoasazan egg carrier, includes counting thrEMimsH7al4
times an egg picker fails to renove an egg designated for renova
from the carrier, and generating a signal that indicates that the
egg picker is malfunctioning when the nunber of tines exceeds a
predet er m ned nunber and/or a predeterm ned percentage. [0020]
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i s mal functioning when the nunber of tinmes exceeds a predeterm ned

nunber and/or a predeterm ned percentage. [0021] According to sone

enbodi of the present inventign, a nmethod of detecting a .
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in the apparatus fails to renove an e%% desi gnated_ for renmpval Iroq}
the car®FBYNE aRHTIEERE 2485oRg logatiangp spntaching relabignshin with anege in fheggpgier, an
pi cker is mal functioning when the nunber of tines exceeds a

pr edet er4#i55EH ponitianed adigreat te Hhe carier. chhstdeisstpily coiigrisd do mppitor gpadsbeve o
canmera positioned above or below the carrijer. [OQZZJ | n anot her
aspect a5fl apmes thecasmeriapd to mepsyp g engthad tiesrthad gheanethy ip Blogkedayhen thetsg8ni ng
egg pi cker includes an egg pi cker novabl e between a first |ocation
and a séckenis mayed fripmrihe frsilosatian to the second location and back to the first location. The

detector is configured to generate a signal that indicates whether or not an egg has been removed
from the carrier based on the length of time the path is blocked. For example, the detector may
generate a signal that indicates that an egg has not been removed from the carrier when the
measured length of time that the path is blocked is less than a predetermined length of time. The
detector may be configured to generate a signal that indicates that an egg has been removed from
the carrier when the measured length of time that the path is blocked is greater than a

predetermined length of time.

[0019] According to some embodiments of the present invention, a method of detecting a
malfunctioning egg picker in an apparatus for removing eggs from an egg carrier, includes

counting the number of times an egg picker fails to remove an egg designated for removal from
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carrier. The egg picker is configured to engage a specified egg when
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egg carrier when the egg carrier is in a specified location is
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pi cker mifagémningiehaseemmbsyoldtyocs exespdpepigdaemingd aumberandier ¢ he
predeterm ned egg count nunber. The detection device may be

posi t i aedgteaiyinge perhentaggg carrier, and the detection device may

i nclude an optical systemfor determ ning the nunber of eggs in the
egg carrier. The optical system may include

[0021] According to some embodiments of the present invention, a method of detecting a
malfunctioning egg picker in an apparatus for removing eggs from an egg carrier includes
counting, via an optical system positioned adjacent to the carrier, the number of times any of the
egg pickers in the apparatus fails to remove an egg designated for removal from the carrier, and
generating a signal that indicates that an egg picker is malfunctioning when the number of times
exceeds a predetermined number. The optical system may include, for example, a camera

positioned above or below the carrier.

[0022] In another aspect of the invention, an apparatus for detecting a malfunctioning egg picker

includes an egg picker movable between a first location and a second location in contacting
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apparatus may further include a noveabl e conveyor systemtransporting
a pluralityoaboageg2earriers to the specified | ocati on adjracsaeus/orias:
egg picker after renoval of specified eggs by the egg picker. The
detection device my detect the nunber of eggs in a rowin the egg
carrier as the egg carrier noves past the detection device at a
predeterm ned rate of speed. The control device may calculate a

posi ti OReldtRniHS whE tn 6@ ihiaf bgd QriaThe EIPiARFs EARTEURARS ¥ Ofed N
t he egg carrﬂgf detected by %heldetectloﬁ deelggﬁuThe Jg%€§§ﬁkde3|ce

may gene%g?\‘vﬁenhﬁ theSeRalocthi&ar@o ﬁgﬁvﬁgﬁ Fﬁt{mfﬂ@ g%}' 752 b aho T O?ﬁ mb¥

eggs 024] In another aspect of t vent

detecti ﬁgm%hé@%ﬂm%a’tlgﬁ' kﬂ\glrcﬁi% fkak&hioh, nﬁlﬁl@t@&ﬁmtdgﬂ fo? Héc?c%‘lﬁ a %%b&%f

an egg picker between a firs ocatl on and a second 1 oca

cont act bad if @%é RS G hhelileLe g@arﬁ&qs {ngb %chﬁ(\%ﬂoga%oﬁ bl _Iaacénr? ﬁae%gg pi%kgfk er

being contigured to engage a specifie

| ocati og c%ﬂlgoltr(]igwfzgagéfﬁcaﬁlp%mﬁﬁﬁ ik fil sﬁxglﬂfl X S{l(;nrltg]g %' %{%%Ec l%rearggt ! e(ﬂateg Por°

fromthe seco ocat i on’ t owar o n

e B ASE I A TS SRR fg
nmb t t I [ | ect . |

Communi ¢ .mn@@vﬁg%n?a”'gérg car%?ﬂ%ewa% lirineg sfen B ot B o | E&aegg

br edet S ALH ST PP EiH eReine B me%%ﬁw%&?gacm” Piguhe: b R

devi ce. 0025] In a related aspect, the nmethod further conprlses

generat? Ta signal using the control device indicating when the
nunber of eggs in the egg carrier varies the predeterm ned anount

R ML TS LIS S R,
eggs in the egg carrier varies the predetermined amount from the egg count number. The
apparatus may further include an alarm communicating with the control device and being
activated by the generation of the signal. The control device may correlate the egg carrier to at
least one egg picker when the number of eggs in the egg cartier varies the predetermined amount
from the egg count number, and the signal identifies the egg picker. Further, the signal may
indicate the correlated egg picker is malfunctioning. Additionally, the number of eggs in each
row or column of the egg carrier is used to determine when the number of eggs in the egg carrier
varies the predetermined amount from the predetermined egg count number for the egg carrier.
Further, a number of eggs missing from the egg carrier before the egg picker engages the
specified egg, may be used to determine the predetermined egg count number. The detection
device may be positioned above the egg carrier, and the detection device may include an optical

system for determining the number of eggs in the egg carrier. The optical system may include
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the egg carrier to at |east one of a plurality of egg pickers using
the control device when the nunber of eggs in the egg carrier varies
t he predetworrnpyéddsanrount from the egg count nunber, andCrhs2689TrAY4

i ndicating at |east one correlated egg picker is malfunctioning. The
met hod may further conprise the steps of: positioning the detection
devi ce above the egg carrier, and the detection device having an
optical system and determ ning the nunber of eggs in the egg carrier

t Ag1cORleinhiah r ri
A e T e A S
det ect

etect i ghnd ?@Pﬁhﬁ & gfugcﬁ iy G c%g 53‘9 xg ‘Pc%] fll}ngﬂecﬁ?ég io%g%dsnrb?l#d% ¢ SEE picker after

photodetec ors sensi er o carrier

o ural | PR SRR ALy L 8 d® fIRR ‘é‘é? %'é’l"g%"gﬁ‘?}s@%{f’?ﬁ %
rate of ?gg?l??rovg-ﬂ%hfﬂ% ];H{e; %flel nC n%fm%al %a%t C{%%ﬁ??‘ﬁ eVlC n in the

egg carfr or eac ion € egg carrler
cont ol PRt %ééﬁe"at evc'ﬁ%? LS R r°5ﬂ%ﬁ§'kt§? R e
t | t L ot h

L Y

novabl e en a first atl qn and a second |ocation in contactlng
rel ati oﬁ"é‘ﬁf’igf "*Fﬁlaéfﬁe%"d?je é’&@“é’éf*gg Rpker g‘ﬁéméﬁ’a a Byo qegs.
configured to engage a specified egg when in the second | ocation and
to remove the specified egg fromthe carrier when noved fromthe
second h % ti owards the first locatiaon. A detection device for
det ect i 3 ‘ﬁ Tn anether agectrfdle invenfipg agpghad gl FlFté‘th&Fi‘é’l‘PI@H%‘O@lj’g cEHPFKEr i s
in a speC|f|ed | ocati on adj acent_ the egg picker. A control_ device

el ect r i BEPMSp RGHHERI QF CaRveRE a0 oeR Pitke bRiYsER 6?@‘5 losaticaggd pecredt logationdm e
detection device. The control device receives data fromthe detection
devi ce fagfacting relatignshipgvifian e iy ceafcamigy $e ege piker being cenffguend to ypaage a
control device determ nes when the nunber of eggs in the egg carrier
vari es wegifiedirassrhen iethe serondlocationind tayemeres the seaidiad egofrars thetcamignishen
for the egg carrier. The control device generates a signal indicating
when t Heoved fest theﬁeceg@ locatipniteneards e Gest locadionydatécting 2 hember efiegee imthoeg
anount fromthe egg count nunber. The control device con-elates the
egg cargaireer uging atletbating deders cemparipe thearmishiesf cgpyein thedge cardfr witlgs i n t he
egg carrier varies the predeterm ned anount fromthe egg count

nunber ,predetbrmined sggpoaht nuidbet fof thesgg berieggingiacketral dévicasleaidaby conveyor
system transports egg carriers to the specified |ocation adjacent the
egg pi chemuaidatng witlhhiheabg pitkes padiht idetdctmgglevity ahdéctaminipg wharthe Qo2
In a rel ated aspect, the system further conprises an al arm
comuniofapgsrig theieigh carkier vaping 4 preddainired amodntiinne agd ¢onat mehbayuditpethe
generation of the signal. The detection device may detect the nunber
of eggsohfiolalevioay i N the egg carrier as the egg carrier noves past the
detection device at a predeterm ned rate of speed. The control device
calculates a position in the egg carrier for each egg and each enpty
|l ocation in the egg carrier detected by the detection device. The

cont r ol[08b3Y € erolet Rb&e, tHEMEHA Rirth&iRomba SR he¥rfhg ARiRAGsPL TeRonhAS
m ssed at [ east two eggs.

device indicating when the number of eggs in the egg carrier varies the predetermined amount

from the egg count number. In a further related aspect, the method further comprises correlating
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BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0028] These and ot her objects,
features and advantages of the present invention wll becone apparent
fromthe fwDlzomopgs2@let ai | ed description of illustrativeceisosoentis
thereof, which is to be read in connection with the acconpanying
drawi ngs, in which: [0029] FIG 1 illustrates a conventional device
for renoving eggs froman egg flat; [0030] FIG 2Ais a top plan view
of an egg flat containing eggs therein; [0031] FIG 2B is a side view

of the i ggé Jza?ltier% atFIéﬂt ootk 3ﬁ?ﬁltya$foe%g plci{é}gﬁsiggBthg Bontrol device when the

number of eggs in the egg carrier varies the predetermined amount from the egg count number,
and the signal indicating at least one correlated egg picker is malfunctioning. The method may
further comprise the steps of® positioning the detection device above the egg carrier, and the
detection device having an optical system; and determining the number of eggs in the egg carrier
using the optical system. The method may further include the steps of: positioning the detection
device above the egg carrier, and the detection device including an optical system including
photodetectors; and sensing the number of eggs in the egg carrier using the photodetectors.

Also, the method may include moving a plurality of egg carriers past the detection device at a
specified rate of speed. The may further include calculating a position in the egg carrier for each
egg and each empty location in the egg carrier detected by the detection device using the control

device. The control device may generate the signal when an egg picker has missed at least two

eggs.

[0026] In another aspect of the invention, a system for detects a malfunctioning egg picker. The
egg picker is movable between a first location and a second location in contacting relationship
with an egg in an egg carrier. The egg picker is configured to engage a specified egg when in the
second location and to remove the specified egg from the carrier when moved from the second
location towards the first location, A detection device for detecting a number of eggs in the egg
carrier when the egg carrier is in a specified location adjacent the egg picker. A control device
electrically communicates with and monitors the egg picker and the detection device. The

confrol device receives data from the detection device for calculating the number of eggs in the

12



[0032] FIGS. 3A-3C and 4A-4C illustrate nethods and apparatus for
determning if eggs designated for renoval froman egg flat have been
renoved, a¥OEPE03H28 0 sone enbodi nents of the present PETEIP2008477274
[0033] FIGS. 5 and 6 illustrate methods and apparatus for determ ning
i f eggs designated for renoval froman egg flat have been renoved,
according to other enbodi nents of the present invention; [0034] FIG
7 1is atop plan view of an egg flat wwth a plurality of |ight sources

posi ti opgtaRitr.ONER: dhEs deligs @é?émnn?e@ ey B ‘rlﬁxﬁi)érto?'e%fs irl @ @g% SRS ThH:S
positioned on an opposite side thereof, in accordance w sone

enmbodi nﬁ@&éerﬁlfmeﬁ A& oREtERGE ﬂeﬁ’éf&mﬂeg @g%{;(%)@r?ﬂmﬂéf for tlﬁ_e?? cﬁ'n%fo Bhe béHol

vi ew of " an egg flat with a plura caneras positroned on one
de th t
nvent | e ?éfﬁ*e@fﬁ%a"ﬁﬂﬁwmg?‘é%w UERTR Gk e DEESRE,
system pr@&&%%eﬂ%%&t%%%hg Q&O%H%%elo fThteQSntR)rl 88F 0 colrMfel EHe%Eg carrier

to at least one egg picker when the number of eggs in the egg carrier varies the predetermined

amount from the egg count number, and the signal identifies the egg picker. A moveable
conveyor system transports egg carriers to the specified location adjacent the egg picker after

removal of specified eggs by the egg picker.

[0027] In a related aspect, the system further comprises an alarm communicating with the
control device and being activated by the generation of the signal. The detection device may
detect the number of eggs in a row in the egg carrier as the egg carrier moves past the detection
device at a predetermined rate of speed. The control device calculates a position in the egg
carrier for each egg and each empty location in the egg carrier detected by the detection device.

The control device may also generate the signal when an egg picker has missed at least two eggs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] These and other objects, features and advantages of the present invention will become
apparent from the following detailed description of illustrative embodiments thereof, which is to

be read in connection with the accompanying drawings, in which:
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[0037] FIG 10 is a front elevational view of an egg picking
apparatus including a detection device according to an enbodi nent of
the i nventworrpofiO®38] FIG 11 is a detail view of the @gg/yseaker274
apparatus shown in FIG 10 including egg flats; and [0039] FIG 12 is
a bl ock diagram of an egg processing system according to an

enbodi mrent of the present invention enploying the detection device of
the present invention shown in FIGS. 10 and 11. DETAI LED DESCRI PTI ON

O THE |QWNEGON1k A coliheBhf SN %mﬁezihgg%%%ﬂ & figet | bed nore

fully herei'nafter w erence to the acco yi ng W Nngs, in
whi ch preferred enbodi mrents of the invention are shown. This
i nvention may, however, be enbodied in many different fornms and

houl d .| [ . t forth
per of n: (RS0IRAG 2R R BlaRSich dFeh B8 18 LB RRIRARINS *Chi o
di sclosure will be thorough and conplete, and will fully convey the

scope of the invention to those skilled in the art.
[0031] FIG. 2B is a side view of the egg flat of Fig. 2A taken along lines 2B-2B;

[0032] FIGS. 3A-3C and 4A-4C illustrate methods and apparatus for determining if eggs
designated for removal from an egg flat have been removed, according to some embodiments of

the present invention;

[0033] FIGS. 5 and 6 illustrate methods and apparatus for determining if eggs designated for
removal from an egg flat have been removed, according to other embodiments of the present

invention;

[0034] FIG. 7 is a top plan view of an egg flat with a plurality of light sources positioned on one
side thereof, and a plurality of light detectors positioned on an opposite side thereof, in

accordance with some embodiments of the present invention;

[0035] FIG. 8 is a top plan view of an egg flat with a plurality of cameras positioned on one side

thereof, in accordance with some embodiments of the present invention;

14



WO 2009/ 039520PCT/ US2008/ 077274 [ 0041] Li ke nunbers refer to |ike

el ements throughout. In the figures, the thickness of certain |ines,

| ayers, cowpenenits2o el enents or features may be exaggerairas2408/077274
clarity. Broken lines illustrate optional features or operations

unl ess specified otherwise. Al publications, patent applications,
patents, and other references nentioned herein are incorporated
herein by reference in their entireties. [0042] The term nol ogy used

her ei n [0936]OFIGt D& AWI6RABArRf oBSGE ipﬁ%c@%liﬁieg%ﬂét&ﬁ,lé'c‘ﬁfrdiﬁé"%ggh%ﬁ%édiﬁl@ﬁty

and is not intended to be limting o i nvention. used herein,
the singpth@prefdf fent@n; ~an” and "the" are intended to include the
plural forns as well, unless the context clearly indicates otherw se.
It will be further understood that the ternms "conprises"” and/or

"conprising,"” when used in this specification, specify the presence

of st at T RBUIE R RECASORLTRN 03 o fbBIRDara RO NG UTRARGH S

but do not "preclude the presence or a

f eat ur gy LERSdin O REHL . . conmponents, and/or groups

t her eof . ks use ngerei%%B@ g“ﬁ%?%ﬁﬂéﬁﬁfgr" i ncl udes any and al

conmbi nati ons of one or nore of the associated listed itens. As used
herein, phrases such as "between X and Y" and "between about X and Y"

shoul d ' rpr o. i nclude X.and Y. used KD hr ases, ,
such adORSIBLRY 4 8eh e A5 o B SRR ks 08 38 Gn IS Th g iR o
As useqmgerein, phrases such as "fromabout X to Y" nean "from about

X to about Y." [0043] Unless otherwi se defined, all ternms (including
technical and scientific terns) used herein have the same neani ng as

comonl y understood by one of ordinary skill in the art to which this
i nventi ngs.. wW.J | be further understood that terns, such as
t hose 0[@%93 2@81 158 ]m:h}?gram of an egg procestgng system according to an embodlsment of

the present invention employing the detection device of the present invention shown in FIGS. 10

and 11.

DETAILED DESCRIPTION OF THE INVENTION

[0040] The present invention now is described more fully hereinafter with reference to the
accompanying drawings, in which preferred embodiments of the invention are shown. This
invention may, however, be embodied in many different forms and should not be construed as
limited to the embodiments set forth herein; rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully convey the scope of the invention to

those skilled in the art.
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WO 2009/ 039520PCT/ US2008/ 077274 used di ctionaries, should be
interpreted as having a neaning that is consistent with their neaning
i n the comvexbeBsehe specification and rel evant art arrdTAISoWBH7DIt
be interpreted in an idealized or overly formal sense unl ess
expressly so defined herein. Well-known functions or constructions
may not be described in detail for brevity and/or clarity. [0044] It
w Il be understood that when an elenent is referred to as being "on",

" at t achpd41]t Dike nGARREEEL D like@lemeRRWRbEEhoutMt Me figGON R ibBEss of 8Lixin
anot her elenent, it can be directly on; attache% to, connected to,

coupl edjiydst By, c&ﬁ?&ﬁ{%ﬁs,‘ Mndntir Alalifds 134%%%‘3{&&1 Foriat e iB'P&(eg hGEEnt s

may al so be present. In contrast, when an elenent Is referred to as
bei ng, fiRktrRXGHBhA featPHed GOt R nless b ESEL ibli . ghebgctly
connected” to,” "di reeact l'y cgurp?@g'm\?\fsﬁh cgr d%@@%@@ﬁ&)}?@g;{!ﬁaﬁ%%&&

anot her g gh:emmil nadherS ' j - Nt .

al so bea@%pr ec%’ Re ’bydt% H‘grslleaﬁ(r) @ésﬁﬁﬁl%{l%eﬁéé&%?m c§ Wg{a%razlf IIgirneb d gi‘s%%tn ‘(L)e a
struct A hifatlre that is disposed "adjacent" another feature may
have pgi?ﬁlon%mt g%,u overlap or underlie the adjacent feature. [0045]
Spatially relative terns, such as "under", "below', "lower", "over",
"upper"” and the like, nay be used herein for ease of description to

or 1 oat (P E) e BRI § bl obenith PRI amBrPEETb Y
h h Lall | gt 1. e i d. '
or  ent 2 Sp e il of BRSP4 B SR e 1

O e e i b et T S St
O AP S R D 2o B B e
both an orjentati gn of "over" and "under". The device may be
ot her wi & BriFis SPssHIco Vs, 5667 s B 3eee Lol £tepa operations, clements,
and/or components, but do not preclude the presence or addition of one or more other features,
steps, operations, elements, components, and/or groups thereof. As used herein, the term
"and/or" includes any and all combinations of one or more of the associated listed items. As used
herein, phrases such as "between X and Y and "between about X and Y" should be interpreted
to include X and Y. As used herein, phrases such as "between about X and Y" mean "between

about X and about Y." As used herein, phrases such as "from about X to Y" mean "from about X

to about Y."

[0043] Unless otherwise defined, all terms (including technical and scientific terms) used herein
have the same meaning as commonly understood by one of ordinary skill in the art to which this

invention belongs. It will be further understood that terms, such as those defined in commonly

16



(rotated 90 degrees or at other orientations) and the spatially

rel ative descriptors used herein interpreted accordingly. Simlarly,
t he terns wopearddspi, "downwardly", "vertical", "horizaaraisiocant2tdhe
| i ke are used herein for the purpose of explanation only unless
specifically indicated otherwi se. [0046] It will be understood that,
al though the terns "first", "second”, etc. may be used herein to
descri be various el enents, conponents, regions, |ayers and/or

sect i ONggeddRBarkRl SHBNIL Be irftQpRRA gﬁﬂa%ingragﬂéagﬁ? that REBhTstép lGI/ItH thelt : OiﬁE S

shoul d not be linmted by these ternms. "These terns are only use
di stingy| b &t 6t & ificHINAE flldvant 28Hh 8 Shoul Y be %erﬁr?%& O izlé’aﬁggd or,,
anot her el ement, conponent, region, layer or sectlion. us, a Prrrst

I j i j I I
T oGO R 185 Al BB, A SRS,

al so be terned a "secon
sect i onwi Lhauts.depay %n'dé%]ﬂff&%’ifé\hp%n&/%%%{;‘.g5 of the present
e seq of "operations (or’steps) is not limted to

i nvention: uence a
the order presented in the clainms or figures unless specifically
i ndi cated otherwi se. [00471 As woul d be understood by one skilled in

h [ d. apd ed w thi . ] h
an ego. IEHT Rl F LR B Rbs PR RRERG S ertied e Perdlon’ SencBEip.Tove

of eggs, with rows of. sjx..and seven heing nost conmon. reover, eggs

in adj ac® II’f‘ecII’S\Ag) ' iy 15‘2 itd affqniqcthgo, “I)Sﬁea”g%’f a%rP‘?nt’dE"ai“ e gg cclly on, dttachéd

"rectan%ular"t&égt, qr n§¥ be in_ a staggered relationshif, as in an

" of f set ' $PRFCCdERGoPled Wiih of eAntastipesthe gislement of infervening elemanls mayalsar o

not Iingted to. the "CW%CK STER 54" flat, the "JAVES WAY 42" f]| at

and t heP®FRIRISINARPITas: When gp elepyntds ioferred fasas beingefon grmple. | HgPdaees t he

nunber of eggs carried by the flat). Egg flats are well known to

t hose oftERfY 3ttachedt {oe "dircpthngoamertsdc o, ciirestly erawpled) with of iregibyrcoptastigh.
another element, there are no intervening elements present. It will also be appreciated by those of
skill in the art that references to a structure or feature that is disposed "adjacent" another feature

may have portions that overlap or underlie the adjacent feature.

[0045] Spatially relative terms, such as "under", "below", "lower", "over”, "upper" and the like,
may be used herein for ease of description to describe one element or feature's relationship to
another element(s) or feature(s) as illustrated in the figures. It will be understood that the
spatially relattve terms are intended to encompass different orientations of the device in use or
operation in addition to the orientation depicted in the figures. For example, if the device in the
figures is inverted, elements described as "under" or "beneath" other elements or features would
then be oriented "over" the other elements or features. Thus, the exemplary term "under” can

encompass both an orientation of "over" and "under". The device may be otherwise oriented
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[0048] The term "egg picker" refers to any type of device capabl e of
removi ng an egg fromthe pocket of an egg carrier, such as an egg
flat. [OOwO20@v2erns "flat" and "carrier" are intendeEd/useomsernzed
i nt erchangeably herein. Moreover, enbodi nents of the present
invention may be utilized with any type of device configured to
transport a plurality of eggs. The term"egg carrier” is intended to
include all such devices. Fig. 2Ais a plan view of an exenplary egg
carri er (3ec90\BirBlsY x08h & ofigtat 8 %helpatlallf fétite UBRLiptork WNGARdP
iIIustrgteevari%%sSen%o ingﬁtsao s)te;aﬂe Srézen?‘ﬁnvgnggéﬂ. Fig. 58 is a
si de vi - I ki b n @S, 2B 2B
ﬁ'l\'%rgrkt_eg @cgﬁ%%n A%f%@l{ﬁ“[yr th2 Qs L'l;ﬂvar(ﬁﬁ' (ﬁ)lﬁﬁlg'agc%)g‘ @bl B@ ShéFontl

pow Fi gs ustrat e ‘met hods™ an aratus for

determ i ' : '
oyt ke £948a RESIO0PhE upBle o SR wbd Al PO
pr esent &_ ention. In Fig. 3A the illustrated egg renoval apparatus
100 i ncfudés™ plurality of egg pickers 116 for each row of an egg
carrier 14. The egg pickers 116 are novabl e between a first |ocation

(Fig. 3A) and a second location in contacting relationship with a

t lity of ' ier.14 (Fig.,,3B). In the .
L R e A ek T A
et | OB B REYS Lo oA S R A GORT SR L A be.

utilized with egg.renoval Vi ces erein eqgg.pi.ckers do ngt npve
i ndi vi dPEIROHety, ?%}qn%@r fe‘mg? % F?ﬁ‘&?ﬁ@%lg P"té%e&l%ﬂgd %Yf CRE &“‘é& s
nove in concert between first and second | qcations to, renove eggs,
for exapPRYRFfdte distnpuishapg plemanly CompeR I GENR MYeRer seHiondipg Fathey al
apparatuys 100. In other enbodi nents, egg picker 116 novenent may be
achi evedemenk cAmpeRFBh Koo FRYSFor isedion, Thysia g@@ RG0S CORBORSHE FREIENBYE 9§
renoval apparatus_ 100 novenent. In other words, egg picker 116
nov e e riectnatissassedibeley epwd aise he terpedaniseeond” demadicRmRerRehsgiggelayer or
i ndi vi dual egg pi cker novenent, novenent of the egg renoval apparatus
100 or schoyirinent departing fiemdhe tepabings obihp presint mveB @ nbieseusncenid
i ndi vi dual egg picker 116 novenent. [0051] Movenent of an egg picker
116 as apexborssersiens) isinat kithited to dwgmedar presentddan therclabns oeighowiunisst s | S
not limted to substantially vertical novenent relative to an egg
car ri erspacifically insliggtediotheswisé.i r st | ocati on may be a location that is
| ateral to an egg carrier. In other words, an egg carrier my nove
froma |location adjacent an egg carrier 14, engage an egg, and then
nove back to a location that is lateral to the egg carrier 14 to drop
t he r el Aegepulddggindestoed byroneeskilet] in thi us, egisara dfcubdted 4né grdcesstdhe
illustrated novenent in the figures.

within a carrier, such as an egg flat. Flats may contain any number of rows, such as seven rows

of eggs, with rows of six and seven being most common. Moreover, eggs in adjacent rows may
be parallel to one another, as in a "rectangular" flat, or may be in a staggered relationship, as in
an "offset" flat, Examples of suitable commercial flats include, but are not limited to, the

"CHICKMASTER 54" flat, the "JAMESWAY 42" flat and the "JAMESWAY 84" flat (in each
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[ 0052] Each illustrated egg picker 116 is configured to engage a
respective egg 12 when in the second | ocation and to renove the egg
12 from t h&ocamrmseeze 14 when noved fromthe second | ocatRCIVUSz@RAT A3
the first location. The illustrated egg pickers 116 each have a
flexible cup 117 that is configured to engage and retain an egg in
seated relation therewi th when subat nospheric pressure is provided
within the flexible cup 117, as would be understood by those skilled
in the i i . i

ot ect ocioy S i AEERYCe ARLGET s cHiDFhy e phO T seTR £EUL Bbup
(see Fi VAT i I . Lk oned on one side of the
carrierg?sf%ggﬁ?fwhgggégggﬂ @%Hﬁﬁgﬁﬁéﬁgﬁﬁﬁgﬁﬁgzo emts light along a
pat h above and across a respective row of the carrier 14. The |ight
detectors 122 are positioned on an opposite side of the carrier 14.

Each |i 122 i i d I h _of

Thot & PRl oSGk Yepg RS ' 4l R oh SR RRaahR of i Bielp Vg b he
associ ated wi.th a respective row.is noved fromthe first location to
t he secH etlot‘;a‘é?ﬁgocﬁ"beﬁﬁuf}b%gﬁe%g?tds the first location. 100541 For

exanple, in Fig. 3A, the light source 120 emts |light along path 124
that is detected by |ight detector 122. The |light path is not bl ocked

o Y e S8 A o SRR SSSTARS PRRS B e

an egg. In Fig. 3B, the second eqgg, picker 116 is |owered tqQ renove
t he sec%?’h?d%e@‘tﬁ"%tlte}%e%eW‘(%P%WaJﬁB’gutB@%w%??Ydﬁ%& dderige cqng’l&wm and
the flexible cup 117 of the egg picker 116 bl ocks the |ight path. The

g . ght p
egg i s EmsRATPIpliyIed ceasg s el reeg samigh dhinferdeddy nchide ri puch figvipesaliges
t he second | ocation and then noves upwardly to the first |ocation, so
that t He BerRitpedeve glpncsmplargegsaien  rontaming qn asy pheges 12 thepgigthatie,
the egg renoved by the egg picker 116 bl ocks the |ight path when the
egg pi cied tonllestrate varoystembediznents of e ardser invagtion, Kig, 2&?@4&@m@g@ theegg
successfully renoved fromthe egg carrier 14, a light path 124 w |
be bl oclawtbr a4 of Fig. 2ytgken dieg links 8BrdBves downwardly to the second
| ocation and then back to the first location. [0055] If an egg is
not engaged by an egg picker 116 (i.e., an egg picker fails to renove
an egg froma carrier), the light path 124 woul d becone unbl ocked as
t he egd0@h0d Fegs. 3A-8Kiabll dAedipillidivate methods and apparatus for determining if eggs

designated for removal have, in fact, been removed from an egg carrier, according to some
embodiments of the present invention. In Fig. 3A, the illustrated egg removal apparatus 100
includes a plurality of egg pickers 116 for each row of an egg carrier 14. The egg pickers 116 are
movable between a first location (Fig. 3A) and a second location in contacting relationship with
a respective plurality of eggs in a carrier 14 (Fig. 3B). In the illustrated embodiment, the egg
pickers 116 are individually movable between respective first (i.e., raised) and second (i.e.,
lowered) locations. However, embodiments of the present in-vention may be utilized with egg

removal devices wherein egg pickers do not move individually, i.e., where a plurality or all of
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noved upwardly past the Iight path to the second | ocation, as
illustrated in Fig. 4C. In Figs. 4A-4C, the sequence of
unsuccessfwblxgowoayavi Nng an egg fromthe carrier 14 is iHOseewamed74 As
illustrated, when an egg designated for renoval is not successfully
removed fromthe egg carder, the light path is blocked for a shorter
period of tinme than when an egg is successfully renoved. Thus, the

| i ght detector 122 for each row of a carrier 14 can quickly determ ne

i f eggs uiaph gRREE thol O ofdER\bRIwdIA Yifst atdSel @ llocaliGR o FRIBVY St DBP SRR
whet her the neasured length of tine that the I'ight path I's bl ocked is

less thapeR egé FRRLERBY S mo SRR oPthe E#é’ﬁfpcmo;m ia@aagililﬁq%bﬁE - H&?%n@cﬁﬁljn&(?s,

of tinme can be set by | owering and ral'sing on nore of the egg

ok . _ . ' . ) duri

Dot PR e S B SRS PRl B Wi e LT
thodi . . . . .

cont i gursera: shlBeRbERAT kAR 10 i0ve AL 1o b ordE kb Bker dEnigTement

desi 3 i ' . d.h d

the I encresef heleBPs bilidhs bONCIRLR: ity bR by RRRL G BRY 0 ARRR "

Chat " eqnevafets bl He kel B0 Blneh 55 18 on A B0BA: e Br 8eTF P et 1067 ©

d_f | 14 wh d | th of ti that th

| Font  pae R uf G uft S PEER 108 PRRRE et ormi ned | ength of ti .
Simlarly, each |ight detector 122 can generate a signal that

i ndi cates that one or nore eggs designated for renoval in a

respectj rQw have not been r ved fr a carrier 14 when the
measur o{fOP UrdPYemERL of Hhiseg Risker ! 1883 Gifpuesop SpRn GFREU AP IANRSS ¢ han a
predeterm ned |l ength aof tinme. [0057] Signhals generated by a |ight
det ect oFLHIIGRIR 1S g@q@amﬁéﬁ"%&%ﬁ/ ‘&C%!é‘%HVP’BFf%é?latWG {0 RheEESHHIcF ng
apparatus 100._ The controller may direct the egg renoval apparatus
100 t o $BEPICKGHiH! logabion may bea togatianfhat ilateryl fpan agg Fgrien: Feothtords aeeee
may signal an operator that an egg was unsuccessfully renoved, etc.
Accor di SIS 518y BiRYe SRPFHieFASAR §dlé‘¥en? Heeggcasish 4, prapentn ¢as, angriben raevedgek
has been detected as not having been successfully renoved fromthe
car ri erto adoqatighthatdslagesal do the pge eammerddierdiop dhstremevedicgn Azewiskarmeyement,
that becones activated so as to notify an operator of the

unsuc c &84 ifnof beredip thepflusigted movamentin the figlugsle audi bl e al ar ns,
visible alarns, alarnms on a user interface associated with the egg
renmoval apparatus 100, etc. For exanple, according to sone

enbodi nents of the present invention, the egg renoval apparatus 100
may i ndPOfd Eachudlostratedtegg pimke 1tl f ast codfigptdtpsngasy naghéctiat egaelPr wisanrit dtei on
of an egg carrier, including each egg pocket therein. The user

i nt er f @eend dsrabor @dud tenwive thereay b2 frami thexsarfierddwihbe meeed fbas tHeisgdotnd
detectors 122 can indicate which rows and/or egg pockets in the

car r i erlochtior tmtasds theefirstd g@tivh dthe Wb strated egpaickefsullb gadhday £fletible cgf 119m
10058] Enbodi nents of the present invention are not limted to the

i 11 ust riedt éxckofigiedy@rengdge ahd teteiiin &@UA e@tedetieEdnaherb@ith Fhén’Pibathdspheric
According to other enbodi ments of the present invention, another set

of | glpressielisgesd@idanttal the Aexible®ay 1 8, 29OwbEld BE ithdekesbddy Ifde IDBed i8R
that are oriented orthogonal to the rows of Fig. 7 having |ight

sour celfief egd RmoPaidesHcdd0si ti oned adj acent thereto. In addition

enbodi ments of the present invention are not |limted to the
illustrated egg pickers 116. Enbodi nents of the present invention may
be utilized with any type of apparatus configured to renove eggs from
a carrier. In sone enbodi nents, a canera may be positioned above an
egg carrier (e.g., substantially orthogonal thereto, etc.) to confirm

that eggs designated for renoval havgg in fact, been renpved.



[ 0059) Referring to Figs. 5 and 6, nethods and apparatus for
determning if eggs designated for renoval have, in fact, been
renoved frem2am/iaggocarrier, according to other enbodi mETYEs2@B/0T 1284
present invention are illustrated. Instead of a |ight source/detector
pair for each row of a carrier, the illustrated egg renoval apparatus
200 utilizes an optical canmera 130 positioned adjacent each row (see
Fig. 8). Each canera 130 is positioned on one side of the carrier 14,
as illu t [ . - ra
Og?] K ﬂglétgl'}ﬁrcgf? d&Qétongeégq'Z?Fl 22 1§[§'§?E§fl@a$ﬁgot% Hihe égﬁ:&l 1%

130 is nt’i gu to capture dan optical ext ends above

oot S T S o5 4 P et
P1 CKer ég]lﬁ séusrcenﬁ\ﬁféﬁgs ?1& ' Saiong 2 glgl!élisa%%\_reoc %!érggﬁ;} r% %pn%a &Y Qﬂge éa%ﬁrr%t 14%Fhe

and bac owar ds cording

enbodi of t resent invention, each.canera,l130.is fi d
o genc de e 472 e BRonel BY ELoar0 e AL s RIeE 14 Egp PesE fesidt gt
for renmoval in ,a row have . in.fa been remved based,o he | ength of
i ¢ g iz 1o o ol AGeds e BT ppas et whelhan i
can gengrate a sigpal that indicates tha i.n a respectjve, row
dosi gnal PSRBTV RIS TR GRPEL P FORPEHIEn S F SEPT OB he
measured | ength of time that the optical path 134 is bl ocked is
greaterm¥kgﬁgﬁgﬁ?%@¥ﬁ@WﬁPﬁed length of time. (Fig. 6 illustrates the
successful renoval of an egg). Simlarly, each canera 130 can
generate a signal that indicates that one or nore eggs designated for
renoval in a respective row have not been renmpved fromthe carrier 14
when t 803 F9n penple fyfia 3% thelight somene 120 emiplight alongpatin 134thef g datectpd; s

| ess than a predeterm ned length of tine. Signals generated by each
caner a by3iEhkdstedter 123 rihgdickinatiys pet blocked by g1y ad therege Pickes blyereadnlZal
apparatus 100, to a user interface, and/or to an alarm_ as described
above. betoupenancRitisdizapivkes bavemiyed dewwwiardly homeands thpsegensl laeption faremeye
to the illustrated arrangenent of cameras 130. According to other
enmbodi reareeg. lofFig. BB, the escend eggmpickat 1 16ris laaveodtie renyae tl@fseqoag(eg@ig theapwal so
be utilized along the carrier rows that are oriented orthogonal to

t he car(wheh hapbeen desigiated 1@ removahiand diveiiexild @ 198 of the egeickedjl Bellntks
thereto. In some enbodi nents, a canera nmay be positioned above an egg
car r i erth¢ ight pathi Thw egh &t enggpgd byl éwiegp picker 16 whertiovgd pibleev é 16 ieacteathe,
been renoved. [0062] According to other enbodi nents of the present

i nvent isecondtidvaticeargteniiBdeotipwardly to the dind |@adar) sdihatrtbgplemoedt aggtchn b her
types of detectors (e.g., reflective detectors, etc.) that are

conf i gulispdsddafnilharated i Bigh3 G hhvegaatowdbgsis ap peeg 1dabldcky thalightt o
neasure a length of tine that the path is bl ocked when an egg pi cker

i s NDV eEthf witsi thd e gfpidket 116G @tthOddcdnd Ibdutios.eaanch, Whein @ iasudcdsflty
towards the first location. These detectors may al so be configured to

gener atrgmévedifinethe bhpéartidrdy Cali @ pMh 22N Gl 8 blskked aNhe& fidker baBfoves
renoved fromthe carrier based on the length of tinme the path is

bl ocke@ownwardly to the second location and then back to the first location.

[0055] If an egg is not engaged by an egg picker 116 (i.e,, an egg picker fails to remove an egg

from a carrier), the light path 124 would become unblocked as the egg picker flexible cup 117
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[0063] Referring to Fig. 9, a block diagram of an egg processing
system 300, according to sone enbodi nents of the present invention,

is illustra0ems/ oFpeo il ustrated system 300 i ncludes a COMUSY@BOTYBE em
310 that conveys flats (or other carriers) 14 of eggs 12, and a
candling station 320, operably associated with the conveyor system
310 and with a controller 360, that identifies live/non-live eggs and
designates eggs to be renoved froma carrier 14. The illustrated

syst em 3Q0-da,%ardIfedsHEe Iﬁ glﬁ:};aﬁgg tHeSEI%A koec g(ﬁﬁ Eﬂpus%%&l ‘imgn{cf In Figs. 4A-

configured to selectively renove eggs ., Ive or n ive-eggs,

etc.) fﬁ@fﬂl@&gﬁ&%ggﬁﬁﬁ%sﬂﬂﬁa r&mirg‘arnge%g 5@[&3@&%%?94?& i%ééx%{ég.ggso. Egg

renoval stati may 1 n de eg appar at us

desor | AR xEPh ASUELB0LR AR B Pl OBl AIRR G JRBE]y Li%e,
i f i . N i 320, Vi h
Linlii%;hf’f? stﬁé%“%%ﬁiﬁéﬂe@ﬁﬁr?%hgﬁﬁrtig%@‘o SR D S 3k BtiaplisendiRa
utiliz uVsVi fi‘le liglr 1% EtgFﬁizsfof %Slig)% (F}I aec%ﬁ}ne% ljl ga\{lteqrj}iclkg'n UtCIEIC %ec egée%%%gﬁ%d
3222??3 gr$ur?q§r ngmgg ? The c Odl?ng tfti n 325 iaen i?Les i yve
eqgs and FERvEiREe b ’E?%g raa%*iegﬁasgaf sherde e gt of gggﬂméwh
ier,.14. 651 i ! /

oot et et ok ars Luh s ptcsggnensth proms. S s gredRay Bt PTPe bt

eggs desi gnated for, repoval have, - in fact, been remved, js perforned
0 s IO R BTN 1O 1T a0 B e o™ BgERofAhereg ﬁ%@ééé@r"ﬁh‘&} PFRSTRCA,
an operator. nmay be notifjed and/or anqgther attenpt _.at renoval may be
under t S#&RS MY > SEptygs dpuing pnitiglizatiog of Ap eggyeomAw] €8Mfeyor 310 proceeds
to processing station 340 (e.g., inoculation, vaccine production,
material sanpling, etc.). An exenplary processing station 340 is the

| NOVQJECT(r) automated injection system (Enbrex, Inc., Research

Tr i angl 80384 Aecondizgtiosamg eshodientsiaf ransesentimyenbers eaphiight dskesion s} ing
stations capable of in ovo delivery and/or renoval may be used in
accor d#eeasupd e genereic & sigoelithat indicatss whetbermr agicages dasigaried nremoval ina

row have in fact been removed based on the length of time a respective light path 124 is blocked.
For example, each light detector 122 can generate a signal that indicates that eggs in a respective
row designated for removal have been removed from a carrier 14 when the measured length of
time that the light path is blocked is greater than a predetermined length of time. Similarly, each
light detector 122 can generate a signal that indicates that one or more eggs designated for
removal in a respective row have not been removed from a carrier 14 when the measured length

of time that the light path is blocked is less than a predetermined length of time,

[0057] Signals generated by a light detector 122 may be communicated to a controller for the

egg removal apparatus 100. The controller may direct the egg removal apparatus 100 to try again
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[ 0067] The controller 360 controls operations of the candling station
320, the conveyor system 310, the egg renoval station 330, and the
egg proceswDro0ogsEes on 340. An operator interface (e.q.PCTASANSHTATH)
370 may be provided to allow an operator to interact with the
controller 360. The interface 370 nay be configured to display or

ot herw se indicate eggs that were unsuccessfully renmoved fromthe
carrier 14. [0068] Enbodi nents of the present invention are

advant agaeMsvd fle Eé%@hlt@nﬁigti\@!)ﬁ Hﬁrcﬁntwﬂ'l@f m®) Sof0bn Y48t an cop was
correctly/accurate . |ng to renove eggs deS|gna ed fo

removal ﬁnsﬁ@d%ss@tﬁlﬂ’éx'rﬁ@d}’etb deR xld (ﬂ'lFladenflﬂ fitentsl \rfhﬁ"isgx'&?ﬁe\le}(%ﬁwﬁ%nor

venturis of egg pickers can ne p ugge wth a gg goo,

€99 She% lﬁyﬁém RPN hilh tBe%P F&@% g Perhdled pJSf'imPee&ﬁm?% ”%&}Qde?éc%er

wi | | subSequently m ss nost gs It tries to re

0069

prche Bt TR AR 1R B e
e 1= L0 o IR VRSB A b %%nafn%,s"‘ééﬁse

th nb k d to t h

A ﬁlﬁh@gsgg(%i%a Ao @f Pl RepaRg B

bl t t det ect | k tif

oper at oPTESTR él'lmce?{éﬁ 8’53“*%?% o RORE Su g e P e i gt ingtudth uger,
not fail t e g that 0|nt on. [007Q] .Epbodi nts f t he
b esent IR GHPEE Bt B ok 26 6 g gk BT ng
oG9 P ckers by Lackign Lhe Dyrher o egg  BIENEL 5 £A0h, 000, B hsr

can indicate which rows and/or egg pockets in the carrier 14 contain an egg that was

unsuccessfully removed therefrom.

[0058] Embodiments of the present invention are not limited to the illustrated arrangement of
light source/detector pairs 120, 122. According to other embodiments of the present invention,
another set of light source/detector pairs may also be utilized along the rows that are oriented
orthogonal to the rows of Fig. 7 having light source/detector pairs positioned adjacent thereto., In
addition, embodiments of the present invention are not limited to the illustrated egg pickers 116.
Embodiments of the present invention may be utilized with any type of apparatus configured to
remove eggs from a carrier. In some embodiments, a camera may be positioned above an egg
carrier (e.g., substantially orthogonal thereto, efc.) to confirm that eggs designated for removal

have, in fact, been removed.
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unsuccessful egg renoval s, signaling when unsuccessful egg renovals
exceed sonme nunber per unit tine (like nore than two failed egg
renoval s iWO2B0IHB8R20 or failed egg renoval s exceed sondqJéareesioayget of
total egg renovals (like failed egg renovals are nore than 10%
etc.), or a conbination thereof. In cases where nore than one egg is
to be renoved froma row and neither is renoved, these systens can
tally mssed picks for both pickers. [0071] The foregoing is

illustr ﬁfosy]eRéfEth% Iﬂ%@%%ﬂ& 6, HURSHs 'aﬁd‘alﬁagﬂtds %or%ﬁenhﬁnr@@f &()g?@%fgﬂ@c@d for

limting thereof ough a few exenplary embodi nents

i nventi Qi HAMEYD ?r?ﬁctdﬁéﬁ rbRSdd ﬁtol?loa?ﬁg:?% Kérl’xlﬂegcb Pf@ln}gﬁg offkdl enﬂﬂohin’reﬁﬁ%@ fley

appreci ate that nmany nodifications possi e exenpl ary

embodi npat S, %M'ér{f'llgh'ta:eqﬁﬁs%fealIhﬁeﬂ%@ggkﬁt%%tzé@%&&g) ﬁ?&%éc 59 %Ph BFe2nd

advant ages S I nvention. Accor IC&tIOﬂS are

| nt endegle isfiied G 1B M@Sﬁgﬁyﬁﬁgy%@{%ﬂi@rﬁ ﬁ&@neén!lo%@? %jac@ﬁ{aa d

in thelc al Ns. I hvention :ne Y
eV 0 5y R 1) Ezaéxf;gegs%sﬁess@o%e&aﬁrgfgzﬂa g o 10

chown ik BpriCe i sgéa%?ﬁ%%%té‘c?%a@%cf%ﬁﬁérgiﬁ@w A B3 s P e,
FIGS. 1- 400

navi ng LRTRGHRRARRr a0 Ao FaHea SBOvET Kb Aan o Byt jo Peerah,
310 454 310
convéié&qw*ﬁ%aaagncﬂ%%i%}as.bm%e R R

eggs 1 are tr ed jn iers 14, as shown in FIG
1995 o oo st e Saand foration pod Bisk i diile FRbeSioR 1 on ander L he

suctlon cup egg pickers 116 of the egg picker 450. The egg flat 14 is
held in the predefined station by a pin stop 420 which WD
2009/ 039520PCT/ US2008/ 077274 noves between an engaged and di sen aged
posi t i dR0H Ackerdingite sqmagmbpdimengrof fippreseptinyention e@q%éﬁmgre é@ﬁ%ﬁ’
renmoves one or nore gs 12 froman egg flat as shown in FIGS. 3A-3C,
and dedegsnseic » pignah éha@gj adisptee Whetba oF pefteggydesignyed g ranalde g reehaygdn j s
posi ti oned above the novabl e conveyor belt 412 and is attached to the
egg tr dAgpeen reapprrhasedonsbolengh ﬁétnae thgepteal path d3rtis blaskglbor expraple, each
detection device 500 is positioned adjacent and downstream fromthe
egg pi cReerad30 camganetaterd signat ﬂialtlh@%ﬁmlilf'ﬁ gegsomuegppectiveraw desiznated ®et i on
414. The detection device 500 includes an optical system enbodi ed as
phot odetmetabhavedgen refoved fyom thercraidr &hiybeti themeasutdddengtoefdidettbattler s 502
are waterproof. The detection device 500 further includes a |ight
sour ce dpbeal pthlBhiy bickedis @rdateg Hian a predbternspeyd erdgth oftirhd €Fig ofpillosirates dhre
14. An alternative enbodiment may include a plurality of egg pickers
450 posutdessiiddemdvahgf dntegg)c Simnikylgy casly sdneana BIG;an @exctraae sigial fat mdicates
detecti on devices

that one or more eggs designated for removal in a respective row have not been removed from

the carrier 14 when the measured length of tirne that the optical path is blocked is less than a
predetermined length of time. Signals generated by each camera 130 may be communicated to a
controller for the egg removal apparatus 100, to a user interface, and/or to an alarm, as described

above.
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for monitoring the egg picking accuracy of the plurality of egg
pi ckers 450. [0073] In operation, referring to FIGS. 10-12, the egg
carrier orwpl2aa9/038520n t he conveyor belt 412 is nonitor ACTHIF2Q08M@77274
detection device 500 to detennine when an egg picker is
mal functi oni ng. As described above in relation to FIGS. 3A-3C, the
egg picker 450 noves between a first |location and a second | ocation
in contacting relationship with the egg in the egg carrier. The egg
pi cker engages a specified egg when in the second | ocation and
removes the specified egg fromthe carrier when noved fromthe second
| ocatio : i at | 4] ' ' 00
ﬂ)ﬂkﬂn%gtﬁh%%lﬁs & tﬁé}?{ﬁéeﬁﬁﬂﬁ%ﬁf}n are A0t 1ihhite IR ﬁ%&ﬁg&ﬂeg Fﬁ}g&gég&? of

detects a eggs € egg carrier

. 4 N . . o

ocat  oftieia38 Rt by SRR b Gt B, JuGRE S flers

cqq oar Frpshi0RieeloRoR it skt e bl o SO e Shab R LB

t f d t s belt 412, [ 0075 . trol devi

cbod e AGH greiepts 107 BRRESRSEERhIER: Inspmd B dai R B b BmGE T Bt oy 1 o
t 600. (F 12 d electr] I i i t d it

The. cqgPToRe} TRES sederi AgrHEr seEn G o PO A BIR TRDAFD

controller é LC) which includes a program 362 enbodied in a data

st or age™8@¥%e 364 and communicates with a processor 366. The |ight

source in the detection device 500 shines diffuse |light towards the

top of the eggs 12 and the reflected light fromthe top of the egg 12
causes the detection device to register an "on" signal indicatin

t t ) ) L1 ng

t hat anl98¢d Acsordingde pther epphodppaatse dreguessntdnesnbons theCeppadpy gf Figs. Sand
communi cate with a processor 516 in the detection device 500. The
det ect | deAndsyrrizeed pith atheptypescal dateaton (p2-otsflastivs defcdams ot atawe onfigurgd
storage device 512 communicating with the processor 516 for )
gener at tomepnithea patiyhove anl 4c0sa AricaRcadier prshio seegtvehe lengh of Hue ghat he path i
devi ce 500 according to the instructions of the program 508.

blocked when an egg picker is moved from the first location to the second location and back

towards the first location. These detectors may also be configured to generate a signal that

indicates whether or not an egg has been removed from the carrier based on the length of time

the path is blocked.

[0063] Referring to Fig. 9, a block diagram of an egg processing system 300, according to some
embodiments of the present invention, is illustrated. The illustrated system 300 includes a
conveyor system 310 that conveys flats (or other carriers) 14 of eggs 12, and a candling station
320, operably associated with the conveyor system 310 and with a controller 360, that identifies
live/non-live eggs and designates eggs to be removed from a carrier 14. The illustrated system

300 also includes an egg removal station 330 that is configured to selectively remove eggs (e.g.,
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[ 0076] The photodetectors 502 of the detection device 500 are in a
row equaling the roww dth in the egg carrier 14, which is a row of
Si X eggs iwoaowgeeal flat 14 having a six by six arraydfuseyg/or7274
hol ders. The egg.flats 14 pass beneath the photodetectors 502 of the
detection device 500 at a predeterm ned rate of speed, for exanple,
at about ten inches per second. In one enbodinent, the egg flats 14
pass beneath the photodetectors 502 of the detection device 500 at

gEgi“%gLiiﬁ%ﬂ?ﬁ%ﬁ oA o2 @ﬁ%a"'?ﬁé?%?fgé’@s%éod?g&%%‘%%%ﬁ°?%2&3§%ﬁ’tg§gi on

hol d m%%%gglgsga@i%g%o Igﬁh(glrrpgﬂg% ngrlji%gﬁzgpgd aﬁﬁgﬁ 6%2?? ﬁg@%";‘}%@% rows of
. 2 7 .

L T TR S Sl S L e

devi ce. The controller 360 receives data fromthe detection device
500 for calculating the nunber of eggs 12 in the egg carrier 14.

Shect 1 G S BRI AR 2R R PR e 80
Wh th h det ect 5 i flected |ight f J 12,
e RSB L S, A3 R ol ShL S5 8 B AT AR S, 12

in the flat,.14 using X-Y .coordi nates. \Wen the photodetectqrs 502 do
ot 1 ocET Tt SR RYoT P Bk oGS SySiop ST APy (iggsopt il o

det erm pes t hat specj fi, cation . ip the flat 14 _does not have an
egg. TH e?ﬂﬂl@ﬂ%@ﬂ?%rfﬁ%ﬁ%@ls@ﬂg%nh@rﬁ%& bgcandiingsytatiop 420 leptifies biygeees and
carrier 14 for each egg 12 and each enpty position in the egg carrier
14. The"Wglivecasy f devgnates cegsip Reempneheh digramsel4of eggs 12 in the
egg carrier 14 varies a predeterm ned anount from a predeterm ned egg
count nunber for the egg carrier 14 using the program 362. In one
enbodi nent_of the invention, the controller calcul ates when an e%? 12
i s m ssiPPep Beasesipaated fir ramovs)arg sqmnyed fremikafipt phvieses ramavaleapgon 330.
passingyunde[ the detection device. Thereby, when a signal indicating
a det ecYa@ticaiden of svhether oraobeags designated farapmenabhaye, ip &aot.dgerofemobefds based
on the rate of speed of the conveyor belt, the controller 360

det er minesisropddzas dessribesipbiove. i angiorgméne sggstaneunsneasstiullytrempoved aan opgrator

M ssing eggs may be counted by the photodetectors of the detection
devi ce mariwinegfied andimencthanttémpat weryalngayde updetaken.an egg and flat to
seeing a hole where an egg is mssing in the flat. For exanple, a
sensing system may be adjusted so that sonething will always be seen
until the large gap of a m ssing egg occurs, as flats have sufficient
mat er i gD0Gs¢ Flat ehatahig poinhat tha comyaporl3e0 pwecedad) poemdingegaoni3d0 gaen by a
sensor with proper sensor adjustnent. The controller 360 generates a
si gnal isddhiadoe daainegioducasn)natdial sathipling, iefe). Adhetendphey prodsesing Sbti@OPS is N
the egg carrier 14 varies the predeterm ned anount fromthe egg count
nunmber .thelNDBOIETAI® BBYmEEd injection system (Embrex, Inc., Research Triangle Park, North

Carolina). However, various other processing stations capable of in ovo delivery and/or removal

may be used in accordance with some embodiments of the present invention.,
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WD 20091039520PCT/ US2008/ 077274 enbodi ed as a nunber of vi sual
and/or audio alerts. The alerts may notify an operator to restart the
conveyor syéotgiwgser an automatic shut down occurs WhelCTAIS2@g877274

pi cker has m ssed a predeterm ned nunber of eggs. [0077] After the
detection device 500 has detected the nunber of eggs 12 in the egg
carrier 14, the controller 360 correlates the egg carrier 14 to at

| east one egg picker 450 when the nunber of eggs 12 in the egg
carrier i ] f: er.
i 1 o P s R 2, g R e
using t : | hg- j l: or
1 sy io RSl Yatoh 250 GANE G o) e a0 el iAbilcR (4

cont r ol t SEAG07 AR 68 prokdde BB R e Tuch SN Rk Bl A0 e

control es t arm n egg pl
m ssed cidi r of picks for exanple, at.|ea WO
or it oBRCL P BB BB pr iy BRIl ol w08

at | east Lo, in the sane flat, or alternatively, mssing three
pi cks iTPER %@ﬁgﬁﬁ?%ﬁrgfcks. [0078] In an alternative enbodi nent of
t he present invention, the detection device 500 includes a canera
(not shown), and a video processing system (not shown). The egg fl at

has a p, term. ned backi ng caql or,. such,as bl ack.. The video

b1 oc a5 TG SRRl PR e mE MG B eoR SR SIS P 2 1
14 by analyzin Wh t her a,bI%QE background |s, viewed usi %ﬂ? caﬂFra
i ndi cat VorgIeaEedt P@W‘%%Wﬁl&n HNg ideippygeagydasigngl {e“lﬂ’"%gc Gagickly
object is in. the lqcation indicating that an egg 12 is in a specific
positi dﬁel}t‘riﬁeflH’éiﬁ’feétﬂfﬂ“%h%séﬁ‘gmb%@é‘é gf g PFEF &R basrme Rivgstdedth e
information to the controller 360. Therein, in a simlar manner to
the endBbirHentceaerhGenisilsye: awathes debriss and when Bt happena b eesepickso Wil he

controller correlates the egg . carrier 14 to at |east one egg picker
450 whesHbseRuenily presmast oraildhe qges jtdriestarempyecar ri er 14 varies the
predet erm ned anount fromthe egg count nunber.

[0069] In flu virus harvesting environments, the top of an egg is punched and, as a result, egg
pickers may experience more goo and debiis than in environments where non-punched eggs are
to be removed. Also in the flu vaccine harvesting industry, producers want to reduce the number
of workers exposed to the vaccine harvesting environment, particularly for H5N1 viruses (bird
flu), so it is important to be able to automatically detect a plugged egg picker and notify an
operator so that the egg picker can be cleaned/fixed so that it does not fail to remove eggs from

that point on.

[0070] Embodiments of the present invention can quickly and accurately identify malfunctioning

egg pickers by tracking the number of egg removals each egg picker attempts and the number of
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0079] In an exenplary enbodi ment of the invention, a flat 14 has a

( npl ary

six by six array of egg positions in the flat 14 on the conveyor

syst em 310wOPh@/deeect i on device 500 includes a row of EITAS2008/077274
phot odet ectors to read one row at a tine as the flat 14 passes under
the detector device at a preferred speed of ten inches per second.
The controller 360 has stored a predeterm ned egg count nunber for
the egg flat 14 using the program 362 and data storage 364. Thus, the
control h&ﬁcc%ﬁ%@ulh?% rq‘ﬁio@ﬁl@,@i%nﬁl@nm%s&@esgﬂggggl'an&ﬂﬁtex@é&@ While Rfinted pdche
egg flat 14 and eir locations, and conversely, the nunber and

| ocat i opismb ik Bord thah 1w eaitdil B rs Ml BEndH R Ioh 08y aSelds: €99
was speci finédn}to bé pli ckedalby {ggé egg Sp?%ﬁér 4 0.%%e ﬁ}a? ngd
passes wilflerdchidesiioBIEARER ; | :

t he photodef%cto%s 5%2 celve Eg%fgc%%% f?%ﬁ?hgg%ﬁ§%ﬁ§nggg%&g%ﬁgg
the ro : ' cti i rmnes from
the recsruar ORAREBRmORes P ok Th AL e RE BT b SVl S5 100 BETheli B
are in ' flat. 14 th ocations in the flat
14 niss?%%mgégéh%%?ﬁﬁﬁggggﬁpp%P%%?bﬁébmg@%%g¥§gbthe pr edet er mi ned egg
count nunber for the egg flat with the nunber and | ocations of eggs
inthe egg flat fromthe detection device 500. The controller

identif] i.n .a.location which should be.e and correl at.es
e m <L0BF e Bl b BFR S el iR icnant ST iohs oy Se sdhatlieh
t he control on records the nunber . M ssing eggs and .conpares
his: nohpget SitdahfaR St PRuRBE afthisTuaionhese S droribel Daes
can be prograpmed to initiate, an al arm 604 when a predeterm ned
nunber %#gﬂgb%w Fiffyead DBiPoizted Bt gy @adifiationg RigPossRIF indhegismplary wo
or nore Ricks in.a flat. For exanple, for illustrative purposes, the
contr ol tscifhgut hateially fepariing arh theiopylgachines g Adniages o dys 12

pi cked by the egg picker 450 from each of the six rows of egg

| ocat i dR nPﬂn-Wgorfhnle: Ihsuc mpdificptions predntepded t\be ingludgdywithinythe §eoRe 0bns
should jnclude thirty eggs, and the eggs _should be mssing from,
speci f ithis ysRi{onas dpfiped 4z fie clginse The Hwentionts dedinedrpyeche Ellewingsinins withe
500, analyzing the eggs using the photodetectors 502, determ nes that
the fl éﬂmﬂlemﬁéffb%@mﬁpP?ylcguﬁﬁ‘b@e@g@s and stores the data of each

| ocation in the flat where an egg is mssing. The controller 360
identifies the location of the three m ssed picks, and initiates the
al arm 604 as the picker has m ssed nore than two eggs in a flat 14.

[ 0080] [G0¥2] BgfgrmpigoR FHgS. d fdr ant arshod Biens hibamrapparatis €88 fondpteling s a
high-reliability device for renoving non-live eggs fromtrays or
flats pmlfupiiigeingregs pickdrdfe agpording tothegpreseaidovamtiomis shown whegein dikel elements
passageways of an individual picker or if a pick cup is torn, the

pi cker hawthé sanke eferqpeechunsggs af nddGE el t Taypparite48intledeadnehg eaishate
of the egg picker verification system600 is to detect a

mal f uneppavatiswP4hiaeing thessgg pivkér 450 positiorted abdveamsshalle tarveydrtsydt@as €S using
significant nunbers of non-live eggs in trays or flats 14. Thereby,

t he egguppostlossmbenydshi Tht cadReyy Systdin SIDindladRARbiveReShelthéopfI potitiveedby
counting the nunbers of eggs m ssing fromeach colum on a tray 14
and st atdrsitseGa df whedl i g arHeRESs 12O friRboRA if Nath BliggicabiRls 13l f&@b%n &HICHh
as picker 450 shown in FIGS. 10 and 11 which nay be one of a

nul ti pEIG. 1t1YorPthe ok Pdrdelt Uim @Qﬁ!r@de‘ﬁﬁéﬁ staioalu_ﬁlf&&hetéaatonfc%% leSg hiekd?d £16
several eggs wll be identified as nmal functioning, and the ‘egg

pi ckin ] :

Pl edo e e e B R MBS 1o SREsiopan P
an 85%Ilive flock of eggs is presented for processing to the system
600, a single mal functioning picker of, for exanple, 48 pickers could
increase the percentage of non-live gggs on exiting flats by 0.3%



WO 2009/ 039520PCT/ US2008/ 077274 identifies a mal functioning picker so
that it can be cleaned before it has failed to pick nore than two or
t hree eggswoBysgBEami ng t he picker before it fails to FH@KWIUBSTRZREN
three non-live eggs, the increase in nonlive eggs on exiting trays
will be less than 0.06% (percentage points) over one trolley of eggs.
[ 0082] More specifically, an enbodi nent according to the invention of
the picker verification system 600 includes the steps hereinbel ow.

After, iidgesdBBifeRbf #08 disk oAy kGl 41, he
o b o PeRGRence el Mo Ahle SuhiFHOLA PrGR R

pi cked gih sd¥ctildl$ rdnfidi¥s ofeWr nXEERL € iBmAR eﬁ? g?tgl% o, iﬁEﬁ?S?’@hYscPiaﬁ&@

each egg tray in three segnents. Downstrea e pick station is

the ver jifteRbiOMe ﬂéﬁﬁe&’ﬁé@é&ﬁ‘)ti@n. I\ ﬁ&a&fontd\éﬁlzé/ %c?g\gjaécsgﬁ)b%%ﬁ)ove the n}op'faeblf, ray

phot odet ectors 502 nounted’'in the detection above

14 14,
e T e
132 eggsiq e g@eéﬁoﬁ%ﬁg«e %7 g(?sit?ﬁéc? ﬁj&gnpa%ld %o%x%?r%z%ﬁ ﬂxs)l%gil(? % g%g(%kp} ée%i iﬂ g

for an interv trne ansitlron Oof seeln S

oi not op g (aBe SREHBLRRc beP RN EGRERITRLS 3he¥alioh dRace PR who
oot nobal P sRbafla  Wabiatit Ko g Hrotetdien Bl AR B
cor umm. S FR R re et iR o BBESt BB ek el g Rse
370" (whPRaReCHAS 2 P S heh P e B PR Ry e by 6

for that colu This information may be transferred as, a hool ean

i spi ck?ggg}cksrgg’é%%ﬁfms flonss i P PYQE SYSISHR P Lk apdonerps merg detfclopdevices
bet ween_ hol es seen and, attenpted picks) for each colum. The

i nt er f APEMYAPTIPE Hesee B ab%%%gif)g@ﬁalww of 428 PIkErs AP0 wi t h the mi ssed
pick. The interface 370, in the present enbodi nent, may be a panel
personal conputer (PC) which is typically easier to programthan the
control ler 360 or PLC for nunerical operations. Thus, the interface
370 i ndPdé&n ensratiogoeferming to FIGY. d §ridnthe 7ee eartigr otiflitd 4 an thsrponveyer belt 412
readabl e nmedi um such as a data_ storage device 374 and comuni cates
with a ipmerisehhy By detection deden 100re deteraning Whanameegpickardy inafmctiorieg. As
interface 370 assigns msspick points, using the algorithm 372 as
descri isegtribed @wye ingelgtion (9ifd@8.r3A-3C1 the egef rocker #3t mewgs bétwatrer fistlocation | f
the interface 370 tallies nmultiple mssed picks for an individual

pi cker anda picokdlocationdn conticlinglationshidwitlothieleeg ndint epglchuier. 3BE. egF pizher
the controller 360 will halt and issue a halt code for personnel to
cl ean tehgagpd Tipecified eggr elsdndn thetsérond s btéom 40 Geradveethe speeiet vgg friv the

pi cker, an operator pushes a halt reset button followed by a start
but t on carrpO@BImdved droe s ssephdlocdtion advwadd thafrspiockidn. verification
function, a button on a quality control (QC)/diagnostics screen
(which may be included in the interface 370) may be called pick suns
and shows an array of the accunul ation of statistical data by the

pi ck veo07#] Tid debsrtisy 8év6d0 500 detedihh Surdlidr 3Y e QP50 thb BoCdabic@ N wheiine@Eg
each pick position. Wien a picker nmalfunction is detected, the suns

array tafiet Mepasdes RRkk 8@ delebhRdebive 5@PAl s;aébiﬁedl 16486n &djdcBhithyedpsliet t he
alarmlevel, for exanple, after a reset fault button’is pushed on a

run scys@nrheBittet@sEddvicBG0d Betébtd 1BY Rhmbdt ot cRR119% 4 kG i i dF: &Yt 14 & the
continuing picker mal function will be detécted on the next attenpted
pi ck by that picker. [0084] In the present enbodi nent, nore than one
m spi ck per picker is required before issuing a halt to prevent
random events |ike a cracked or stuckgegg fromtriggering a halt. For



a 90% live flock using a 48 egg picker assenbly, the egg picker
assenbly wi Il average about 480 nonlive eggs per trolley (about
thirty sixw0360%03820egg flats), and each picker w || eRSAUPReBOEBBUL
ten nonlive eggs per trolley of 4,800 eggs. [0085] Further, when the
nunber of m spicks per colum is transferred fromthe controller 360
to the interface 370. The pick verification algorithm operates by
apportioning mssed picks to all active pickers in the colum with a

m ssed RiLlarricPRRFES pastrhe Vetectibn AEEeB00 4L proderd@ffiied Satk BF Pe&UnthteodPelor
one mssed pick is detected then 1.0 is added to the total for thi's
pi cker. phfgidhere are two pickers active for a colum and one m ssed
pick is detected then 0.5 is added to the total for each of the

pi ckers. If a columm has two m ssed picks and three attenpted picks

e 2 PR N LRSI il Pl st Dt
one pl l;g,%ﬁh @oc(ﬁﬁi 194 dda e?&Hﬁ?ugfﬁnmca?é v}i{ﬂra%&’ nﬁbﬁ&? fhe @ggggxfe& 456 Uflen9

the sa pick position in a ree segnents contaihs a I ve egg
dth i i iS. i 0N . t
S L R T R o TR e e
o il BB R B PO R O Rl
bi ks altdeesbom 4Rison s Fiefsfgfioba o Bip drieea| Do getendeldd
diff it | total pi.ck | nt jlable f j nt i) N,
col unm e i i Bp oF ik el B ks Redie e e b oploRar v Siarl Skatine
075°; o Gt AaE oo P RESHEObiestory U7 U AL YRR POk S
i ck t hat. pi.cked_tw in the th ith i spi.ck
reas ur o figeetioh 46 e 100y b ioR A5t 08 aliainciuscs & TomEY SIBSTRPUOL R { o
zero if the subtraction would create a negative total. Any picker
with a 44 siragh dexicer 12 eompunicating with therregepson 5 Hsfopasneistng the HelMgoues t er

any picker halt, all pickers with tallies above 2.0 are set to 1.9 so

that op@ddeicstipnsssicaesefithideteshomdsyiss 709 accoriingip dhe ipgmetions of the grogram
508.

[0076] The photodetectors 502 of the detection device 500 are in a row equaling the row width
in the egg carrier 14, which is a row of six eggs in a typical flat 14 having a six by six array of
egg holders. The egg flats 14 pass beneath the photodetectors 502 of the detection device 500 at
a predetermined rate of speed, for example, at about ten inches per second. In one embodiment,
the egg flats 14 pass beneath the photodetectors 502 of the detection device 500 at about five
inches to nine inches per second. In another embodiment, the egg flats 14 pass beneath the
photodetectors 502 of the detection device 500 at about eleven to fifteen inches per second. Flats

that hold many eggs (for example, a 132 egg flat having twenty-two rows of eggs with six eggs
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[ 0086] In anot her enbodi nent, a bool ean signal for each colum is
transferred fromthe controller 360 to the interface 370. The pick
veri fi cat i\¢02009¢8932¢ hm oper at es by apporti oni ng m ssed BSTAKRE00BHTAN4
active pickers in the colum with a m ssed pick. Specifically, if one
pick is attenpted in a colum and a mi ssed pick is detected then 1.0
is added to the total for the active picker. If there are two
attenpted picks for a colum and a m ssed pick is detected then 0.5

i's addegh ¢aoh t¥O nkaYtsBlp ok Giey @RGHCIRE h kdbtneRt £ 4 %ine tyfa B SQMMRcHASIdREEe

attenpted picks and a m ssed pick then 1/3 a point is assigned to

each actrhy EonoB&60 rebsived datd Work MR BRleBARRYISe 5608 dadI R8I tle'r@iber of
requires three segnents be picked per flat, thus, it iIs p055|bfe t hat

one pl uggRdopi ﬁlk%g% Mér_lqaﬂﬁtl%il?e%llﬁ?ﬂ%phﬁﬁ)d&@&@l@ s ﬁé&greglie&gcﬂi RRSMELNY

t he sane pick position in a ree segnents contal ns nonl7ve egg

and {NCe) D <8l e BIRL LB TRUIHIC AT s: WiikolAISHERSEHS" ©

one flat colum has two attenpte e sane picker™ an

att enpt e6b RiGde %%%cged?%ﬁ?ﬁgng# g@g{z, %@oﬂr&ﬁersﬁche%!ﬁg% %ﬁatfd%ﬁegg {89, 2/3

of a point I1s a position Tespons WO " pi cks
and 1/ 3_0f.: -0 - . i I Gier .. Fach ti | u has
o m ssTrSe IRty o Ao s BT RGO, IR PR e S0 0

i cker, .pl i i.ce inth eqment.s. Wi th.n 1 spi cks
et eot S rarehpoed 1B} B ATRER LG oh ol S RRR P BT e Retli
Tot al s t ro if the subtracti.o |d create.a.negative,
Cotal - BeRecfooknd b 'cap, Ty B BT ET A ol bl & Pirkichif e et
mal f unctj Qning. er, a i.cker .hal upon .pushi t he pick reset
bt t o BPEM et 1 G4 AN sire? &g e 2B S 30 RP sontrouBLaR0 dhimnes
operati o n_cantipue. 0087] 1t.is, understqod thaf an e m ssi ng
ag t he ‘Fﬂ%\?ﬁ%'ﬁ% % 0’? S &%h}fﬁg?ég}fg@e{ E‘évﬂf’d’f @H’Eeﬁglemﬁlﬁe “Eﬂé‘mé%?ﬂ‘ &spi ck
since the,controller 360 i.s pot infornmed of mssing e i pformation
of an HEISTPRICF &8 <opt MupieE (e fhe SEREATER HNAIE (6 RredtB ot Mt ect | ng
pi cks w I .readi det ect ﬁ mal f unctj oni ng_pi cker 450 with or w t hout
occasi oML Pifle mygrhonsthe pontrellencalgylates When arvese(18 dpmissipfipn thaflat 14
presenH}inyentiqn has been particularly shown and described w th

r espectPSt8AAIRIPS BACENIb RS RAT e Rty distdeteriongevicepEharphye Wi erootensy
those skilled in the art that changes in forms and details may be
made wilpgstiing adptisrted pap is peffeecined &eiarcpiculaisd peréasind tigte tappsl optleasatstof speed
application. It is therefore intended that the present invention not
be | i miafé convayprbelixthe contellentristereings that aege isithistingfiem taf wwstinsheed

herein, but falls wthin the scope of the appended cl ains.
flat 14. Missing eggs may be counted by the photodetectors of the detection device sensing a

transition from sensing or seeing an egg and flat fo seeing a hole where an egg is missing in the
flat. For example, a sensing system may be adjusted so that something will always be seen until
the large gap of a missing egg occurs, as flats have sufficient material between eggs that no gap
between adjacent eggs is seen by a sensor with proper sensor adjustment. The controller 360
generates a signal embodied as an alarm 604 indicating when the number of eggs in the egg

carrier 14 varies the predetermined amount from the egg count number. The signal may be
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CLAIM5S What is claimed is: 1. A method of detecting a malfunctioning
egg picker in an apparatus for renoving eggs froman egg carrier,
wher ei n t heogppaseeys i ncludes a plurality of egg pi cké@CI/uSAus/oERE
novabl e between a first |ocation and a second | ocation in contacting
relationship with a respective plurality of eggs in the carrier,
wherein each egg picker is configured to engage a respective egg when
in the second | ocation and to renove the egg fromthe carrier when

nmoved f Eﬁﬂbdl&ﬁassaefﬁ%@r SrERhI AB/ok M ﬂé’tst e Elblrtsgﬁlayl a8y L ereIt&LQo et dpod
conpri si ng: determ ning the nunber of times an” egg pi cker

fails teelcBrmRys: @ﬂeﬁgﬁeﬂﬁ%%ﬁhg%ﬁtt% s&%%eﬁ olat] &epﬁ‘a{srn‘u?s%d aand

generating a Signal that i1ndicates egg p

mal f unclj-ankne,MMemnk er. of tinmes exceeds a predetern1ned
nunber . be . ﬁé nethgﬁb gLnbalml wherein determ ning the nunber of

tinmes an egg pi cker fails to renove an egg designated for renova
fromthe carrier is perforned by an optical system positioned

adj ace ni00t7ﬂ ARg tl?ea(feliécﬁsn device 500 has detected the number of eggs 12 in the egg carrier 14,

the controller 360 correlates the egg carrier 14 to at least one egg picker 450 when the number of
eggs 12 in the egg carrier 14 varies the predetermined amount from the egg count number.
Additionally, the controller 360 identifies the correlated egg picker using the alarm 604 by, for
example, sounding an audible alarm and/or a flashing light, or identifying the egg picker using
an identification number. In one embodiment of the invention, the controller 360 generates the
alarm 604 when an egg picker 450 has missed a specified number of picks, for example, at least
two eggs, or alternatively missing at least two eggs successively, or missing at least two eggs in

the same flat, or alternatively, missing three picks in ten attempted picks.

[0078] In an alternative embodiment of the present invention, the detection device 500 includes a
camera (not shown), and a video processing system (not shown). The egg flat has a
predetermined backing color, such as black. The video processing system determines the
number of missing eggs 12 in a flat 14 by analyzing whether a black background is viewed using
the camera indicating that the location in the flat 14 is empty, or a white object is in the location
indicating that an egg 12 is in a specific position in the flat 14. The video processing system
communicates the information to the controller 360. Therein, in a similar manner to the

embodiment using photodetectors in the detection device 500, the controller correlates the egg
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3. An apparatus for detecting a mal functioning egg picker,
conprising: a candling device configured to identify eggs for renoval
from an egWyOcapripERy an egg picker disposed betwdEd/HBUBETREam

fromthe candling device, the egg picker being novabl e between a
first location and a second |location in contacting relationship with
an egg identified for renoval in the egg carrier, the egg picker
being configured to engage the egg identified for renoval when in the

second badatli4ao apiagt b dag plaker 450 avhiesl R tnbinbedf e84 1D DMl bhecAad Y Qhries
when noved fromthe second | ocation towards the first | ocation;

a det ectlicpfeddRMhiaed Shapofed tkoopasbit aimbéerom t he egg picker and
configured to detect a supplenental count of eggs in the egg carrier

after the egg carrier traverses the egg picker a control

devi ce [0079]0MTH Rké&nalar) RmBbdiehtHT tHeARthli S a BBV140Rs b Gix BRI 4MaP 6F &%

initial count of eggs identified by the candling device for renpval

from t hgosagls RARE fI&N4 on the conveyor system 310. The detection device 500 includes a row of
six photodetectors to read one row at a time as the flat 14 passes under the detector device at a
preferred speed of ten inches per second. The controller 360 has stored a predetermined egg
count number for the egg flat 14 using the program 362 and data storage 364. Thus, the
controller 360 has stored the number of eggs 12 that should be in the egg flat 14 and their
locations, and conversely, the number and location(s) in the flat 14 which should be missing an
egg as the egg was specified to be picked by the egg picker 450. As the flat 14 passes under the
six photodetectors 502 of the detector device 500, the photodetectors 502 receive reflected light
from any eggs 12 in the row. The program 508 in the detection device 500 determines from the
received reflected light in the photodetectors 502 how many eggs are in each row of the passing
flat 14 and the locations in the flat 14 missing eggs 12. The controller 360 compares the
predetermined egg count number for the egg flat with the number and locations of eggs in the
egg flat from the detection device 500. The controller identifies an egg in a location which
should be empty and correlates the missed pick to a particular egg picker 450. In another
embodiment the controller only records the number of missing eggs and compares this number
with the number of attempted picks. The controller 360 can be programmed to initiate an alarm
604 when a predetermined number of eggs are missed by a specific egg picker, for example, two

or more picks in a flat. For example, for illustrative purposes, the controller has data which

identifies the flat as having one egg 12 picked by the egg picker 450 from each of the six rows of
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the control device being in conmunication with and being confi gured
to nmonitor the e%g I cker and the detection device, the control

devi ce red@pﬁmﬁd’ﬂﬁga related to the suppl emental countt@@fURYEL7Riom
the detection device for cal culating the nunber of eggs in the egg
carrier after the egg carrier traverses the egg picker, and the
control device determ ning when the suppl enmental count of eggs in the
egg carrier varies a predeterm ned anount fromthe initial count of

eggs i destloédtions inyhd fve 14.aTills] thgfidexiiaRy fiQegd 00M@MA shbhlaMdlie taeg cgps,
carrier. 4. The apparatus of claim3, wherein the control device

gener at @&l tBe &dgd BiRduld Brcthiahg M WhRITicIbQLSH PSR M FkheTRY M. Dfe R8GFon N
the egg carrier varies the predeterm ned amount fromthe initial

count  ofev@@%90, MalyZihehdREANAng Shethofddetedtond 507, Wb deiSihes tha e 0 94 ldludes
al arm communi cating with the control device and being activated by

the gen@iflthidB efis shdStokk Hedhta of cachNGeaBRPARL 4R whbre Gh 8BS FnisstUpS Rk N

the control device correlates the egg carrier to at |'east one egg

pi cker wheBId-RBo SRS TRNbSkof OEME 1Pde G gg:gsﬁ %H&(;Pﬁ%s RS aﬁéﬁglretoﬁgé jnes

the predetermnmned anount fromthe initia eggs, a
si gnal picker has missed more than two eggs in a flat 14,

[0080] The egg picking apparatus 450 shown in FIGS. 10-11 is a high-reliability device for
removing non-live eggs from trays or flats 14. However, if foreign materials accurnulate in the
vacuum passageways of an individual picker or if a pick cup is torn, the picker may fail to pick
eggs from the trays. The achieved objective of the egg picker verification system 600 is to detect
a malfinctioning picker so that it can be cleaned before it leaves significant numbers of non-live
eggs in trays or flats 14. Thereby, the egg picker verification system 600 accomplishes the
objective by counting the numbers of eggs missing from each column on a tray 14 and
statistically linking this information to individual pickers such as picker 450 shown in FIGS. 10
and 11 which may be one of a multiplicity of pickers. In operation, a picker that fails to pick
several eggs will be identified as malfunctioning, and the egg picking system 300 (FIG. 9) and

conveyor system 310 (FIG. 10) are halted to clean the malfunctioning picker.
[0081] In one example, if an 85% live flock of eggs is prescnted for processing to the system
600, a single malfunctioning picker of, for example, 48 pickers could increase the percentage of

non-live eggs on exiting flats by 0.3% (percentage points). The pick verification system 600
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identifies the egg picker. 7. The apparatus of claim6, wherein the
signal indicates the correlated egg picker is malfunctioning. 8. The
appar at us WP 280948928, wherein the nunber of eggs in ead¥TIUPAPOBH77274
colum of the egg carrier is used to determ ne when the suppl enent al
count of eggs in the egg carrier varies the predeterm ned anmount from
the initial count of eggs. 9. The apparatus of claim3, wherein the
detecti on device includes an optical systemfor determning the

nunber [fentefgs mdlfubRnRGPicker soitiek it cdPbe dbRedBITaE S f9Ed &l ik héte than
wherein the optical systemincludes reflective photodetectors.
two or three eggs. By cleaning the picker before it fails to pick more than three non-live eggs,
the increase in nonlive eggs on exiting trays will be less than 0.06% (percentage points) over one

trolley of eggs.

[0082] More specifically, an embodiment according to the invention of the picker verification
system 600 includes the steps hereinbelow. After, the eggs are candled, the egg tray or flat 14
proceeds to the pick area under picker 450 where the eggs identified as dead are picked out of the
tray. For example, a 48 egg picker assembly picks each egg tray in three segments, Downstream
of the pick station is the verification area where a line of twelve reflective photodetectors 502
mounted in the detection device 500 above the tray 14 sense or see the top of each egg 12 and the
tray 14. Each photodetector monitors the eleven egg positions in each column of a 132 egg tray.
A missing egg is detected by a sensor seeing nothing for an interval of time and/or the transition
of seeing to not seeing an object. This operation is done sequentially as the tray moves from
pinstop 420 to pinstop 420 as tray segments are aligned with an egg picker. The controller 360
(FIG. 12) or PLC tallies the number of missing eggs detected by the sensors 502 in each column
and compares the total for each column with the expected number of picks in each column. If
there are fewer missing eggs detected in a column than expected picked eggs, this information is
sent to the user interface 370 (which may be a human machine interface (HMI)) as a missed pick
for that column. This information may be transferred as a boolean mispick, or as the number of
mispicks (which is the difference between holes seen and attempted picks) for each column. The

interface 370 places a red background over the column with the missed pick. The interface 370,
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11. The apparatus of claim 3, further conprising: a noveabl e conveyor
systemconfigured to transport a plurality of egg carriers to the

det ecti on WORYEERe er renoval of identified eggs by t HRECTEFFO080¢TE |
12. The apparatus of claim 11, wherein the detection device detects
the nunber of eggs in arowin the egg carrier as the egg carrier
traverses the detection device at a predeterm ned rate of speed. 13.
The apparatus of claim3, wherein the control device calculates a

posi t i Ok the ikt QEBbdRRE 1fdy HeQl pafid Ghrs6itl e tﬁ@dﬁ)@!ﬂﬁ{iﬁ i}p&@a bRer ton
the egg carrier detected by thep det ection @5{,\“ ce. met hod o

det ect i pborurd Wb 48 eitRNETH0Q ILEIEKRimeriSA BPérhtfnk g*rhdsdﬁaintefrﬁéem()eggs

for renpval froman egg carrier using a candling device; determning

an i ni t jRhdeCsligoRkhng 8950k 38D Lo if £Eorh AR Ylda1E ANLASuGOS aCRfa" | eF ;
storage device 374 and communicates with a processor 376 for executing the program
instructions. The interface 370 assigns misspick points, using the algorithm 372 as described
below, to all pickers active for that particular column. If the interface 370 tallies multiple missed
picks for an individual picker, a picker error will be issued to the controller 360. Then, the
confroller 360 will halt and issue a halt code for personnel to clean the picker. To restart the

system 600 after cleaning the picker, an operator pushes a halt reset button followed by a start

button.

[0083] In one example of validating picker verification function, a button on a quality control
(QC)/diagnostics screen (which may be included in the interface 370) may be called pick sums
and shows an array of the accumulation of statistical data by the pick verification system 600.
This array shows the current sum for each pick position. When a picker malfunction is detected,
the sums array for the suspected picker is reset to a level slightly below the alarm level, for
example, after a reset fault button is pushed on a run screen. By resetting to a level just below
the alarm level, a continuing picker malfunction will be detected on the next attempted pick by

that picker.

[0084] In the present embodiment, more than one mispick per picker is required before issuing a

halt to prevent random events like a cracked or stuck egg from triggering a halt. For example, in
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noving an egg pi cker between a first location and a second |ocation

in contacting relationship with an egg identified for renmoval in the
egg carri eVWO XWa3EFY pi cker being configured to engage RUTASRPRG077274

identified for renoval when in the second | ocation and to renove the
identified egg fromthe carrier when noved fromthe second | ocation

towards the first |ocation; detecting a supplenental count of
eggs in the egg carrier using a detection device after the egg

carri er aboBIEE 5168k sy £480gB piike dssembly, the cgf mﬁéﬁas@nabnamﬂtmb@%ewso
count of eggs in the egg carrier with the rhnitial count of eggs using

a contr ﬁbnlﬁeﬁg@%eﬁﬂrﬁ%r@%ﬂ thihy‘%ﬁmyﬂ 0%}k ﬁgts)"’hﬁ(f'eaﬁlhﬁc@ il bxﬁ%@ﬂtera nd

the detection device; det erm'ni ng when t suppl enent a

count OfbREEa nbMivelR JtrEIByr @180y es a predeterm ned amount from
the initial coun% o] gﬁ%bg g?lng thgﬁ%ontrol device. 15. The net hod

of claim 14, further conprising: generating a signal using the
control device indicating when the suppl enental count of eggs in the

gg 8 . car foo8s) Mathbe Whbd e RbAOE P MlpRE @B, if fAT B8 rbflithd Bhir&ity ko OF

to the interface 370. The pick verification algorithm operates by apportioning missed picks to all
active pickers in the column with a missed pick. Specifically, if one picker is active in a column
and one missed pick is detected then 1.0 is added to the total for this picker, If there are two
pickers active for a column and one missed pick is detected then 0.5 is added to the total for each
of the pickers. If a column has two missed picks and three attempted picks then 2/3 a point is
assigned to each attempted pick. The 132 flat requires three segments be picked per flat, thus it
is possible that one plugged picker will cause as many as three missed picks {assuming the same
pick position in all three segments contains a nonlive egg and the picker at that position is
malfunctioning). In the case where one flat column has two attempted picks by the same picker
and one attempted pick by a second picker and there are two missed picks recorded, there would
be a total of two mis-pick points assigned, that is, 4/3 of a point to the picker position responsible
for two picks and 2/3 of a point to the other active picker. Stated differently, total pick points
available for assignment in each column is the difference between the attempted picks and
measured eggs missing from that column. Each time a column has no missed picks 0.1 is
subtracted from the total for each active picker, for example, a picker that picked twice in the
three segments with no mispicks measured for that column would have 0.2 subtracted. Totals

are set to zero if the subtraction would create a negative total. Any picker with a total greater
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16. The nmethod of claim 14, further conpri sing: correl ating
the egg carrier to at |least one of a plurality of egg pickers using

t he cont r oWOJ8WBEZhhen t he suppl enental count of eggs RGI/YRRSEGH 4
carrier varies the predeterm ned anount fromthe initial count of
eggs, and the signal indicating at |east one correlated egg picker is
mal functioning. 17. The nmethod of claim 14, further conpri sing:
determ ning the suppl enental count of eggs in the egg carrier with

the det e@hi2aris denifed abl SialfGnclioniapt Afa! an§ prkaRak MYidktsRelih tallies above 2.0
phot odet ect ors
are set to 1.9 so that operation can continue upon pushing the pick reset button.

[0086] In another embodiment, a boolean signal for each column is transferred from the
controller 360 to the interface 370. The pick verification algorithm operates by apportioning
missed picks to all active pickers in the column with a missed pick. Specifically, if one pick is
attempted in a column and a missed pick is detected then 1.0 is added to the total for the active
picker, If there are two attempted picks for a column and a missed pick is detected then 0.5 is
added to the total for each active picker. If a column has three attempted picks and a missed pick
then 1/3 a point is assigned to each active picker. As in the example above, the 132 egg flat
requires three segments be picked per flat, thus, it is possible that one plugged picker will cause
as many as three missed picks (assuming the same pick position in all three segments contains a
nonlive egg and the picker at that position is malfunctioning). In the case where one flat column
has two attempted picks by the same picker and one aftempted pick by a second picker and a
missed pick is detected, 2/3 of a point is added to the picker position responsible for two picks
and 1/3 of a point to the other active picker. Each time a column has no missed picks 0.1 is
subtracted from the total for each active picker, a picker that picked twice in three segments with
no mispicks detected for that column would have 0.2 subtracted from its sum. Totals are set to
zero if the subtraction would create a negative total, Any picker with a total greater than 2.0 is
identified as malfunctioning. After any picker halt, upon pushing the pick reset button all

pickers with tallies above 2.0 are set to 1.9 so that operation can continue.
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18. The method of claim 14, further conprising: novi ng a
plurality of egg carriers past the detection device at a specified
rate of sp¥@RNGIS2The et hod of claim 14, further confGT&iS3¢Ps/077274
calculating a position in the egg carrier for each egg and each enpty
| ocation in the egg carrier detected by the detection device using

the control device.

[0087] 1t is understood that an egg missing as the tray enters the candler has the potential to hide
a misspick since the controller 360 is not informed of missing egg information of an entering flat
14. However, the cumulative method of detecting picks will readily detect a malfunctioning

picker 450 with or without occasional missing eggs 12 in entering flats 14.

[0088] While the present invention has been particularly shown and described with respect to
preferred embodiments thereof, it will be understood by those skilled in the art that changes in
forms and details may be made without departing from the spirit and scope of the present
application. It is therefore intended that the present invention not be limited to the exact forms

and details described and illustrated herein, but falls within the scope of the appended claims.
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CLAIMS
What is claimed is:

1. A method of detecting a malfunctioning egg picker in an apparatus for
removing eggs from an egg carrier, wherein the apparatus includes a plurality of egg
pickers that are movable between a first location and a second location in contacting
relationship with a respective plurality of eggs in the carrier, wherein each egg picker
is configured to engage a respective egg when in the second location and to remove
the egg from the carrier when moved from the second location towards the first
location, the method comprising:

determining the number of times an egg picker fails to remove an egg
designated for removal from the carrier; and

generating a signal that indicates that the egg picker is malfunctioning when
the number of times exceeds a predetermined number.

2. The method of Claim 1, wherein determining the number of times an egg
picker fails to remove an egg designated for removal from the carrier is performed by
an optical system positioned adjacent to the carrier.

3. An apparatus for detecting a ralfunctioning egg picker, comprising:

a candling device configured to identify eggs for removat from an egg carrier;

an egg picker disposed between downstream from the candling device, the
egg picker being movable between a first location and a second focation in
contacting relationship with an egg identified for removal in the egg carrier, the egg
picker being configured to engage the egg identified for removal when in the second
location and to remove the identified egg from the carrier when moved from the
second iocation towards the first location;

a detection device disposed downstream from the egg picker and configured
to detect a supplemental count of eggs in the egg carrier after the egg carrier
traverses the egg picker '

a control device in communication with the candiing device to determine an

initial count of eggs identified by the candling device for removal from the egg carrier,
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the control device being in communication with and being configured to monitor the
egg picker and the detection device, the contro! device receiving data related fo the
supplemental count of eggs from the detection device for calculating the number of
eggs in the egg carrier after the egg carrier traverses the egq picker, and the control
device determining when the supplemental count of eggs in the egg carrier varies a
predetermined amount from the initial count of eggs identified by the candling device
for removal from the egg carrier.

4 The apparatus of claim 3, wherein the control device generates a signal
indicating when the supplemental count of eggs in the egg carrier varies the
predetermined amount from the initial count of eggs.

5. The apparatus of claim 3, further including an alarm communicating with the
control device and being activated by the generation of the signal.

8. The apparatus of claim 3, wherein the control device correlates the egd
carrier to at least one egg picker when the supplemental count of eggs in the egd
carrier varies the predetermined amount from the initial count of eggs, and the signal
identifies the egg picker.

7. The apparatus of claim 8, wherein the signal indicates the correlated egg
picker is malfunctioning.

8. The apparatus of claim 3, wherein the number of eggs in each row or golumn
of the egg carrier is used to determine when the supplemental count of eggs in the

egg carrier varies the predetermined amount from the initial count of eggs.

9. The apparatus of claim 3, wherein the detection device includes an opiical

system for determining the number of eggs in the egg carrier.

10. The apparaius of claim g, wherein the optical system includes reflective
photodetectors.
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11. The apparatus of claim 3, further comprising: a moveable conveyor system
configured to transport a plurality of egg carriers to the detection device after removal
of identified eggs by the egg picker.

12. The apparatus of claim 11, wherein the detection device detects the number
of eggs in a row in the egg carrier as the egg carrier traverses the detection device at
a predetermined rate of speed.

13. The apparatus of claim 3, wherein the control device calculates a position in

the egg carrier for each egg and each empty location in the egg carrier detected by
the detection device. ‘

14. A method of detecting a malfunctioning egg picker, comprising:

tdentifying eggs for removal from an egg carrier using a candiing device;

determining an initial count of eggs identified for removal from the egg carrier;

moving an egg picker between a first location and a second location in
contacting retationship with an egg identified for removal in the egg carrier, the egg
picker being configured io engage the egg identified for removal when in the second
location and fo remove the identified egg from the carrier when moved from the
second location towards the first location:

detecting a supplemental count of eggs in the egg carrier using a detection
device after the egg carrier traverses the egg picker;

comparing the supplemental count of eggs in the egg carrier with the initial
count of eggs using a control device electrically communicating with the egg picker
and the detection device; and

determining when the supplemental count of eggs in the egg carrier varies a
predeterminad amount from the initial count of eggs using the control device.

15.  The method of claim 14, further comprising:
generating a signal using the control device indicating when the supplemental

count of eggs in the egg carrier varies the predetermined amount from the initial
count of eggs.

42



16.  The method of claim 14, further comprising:
correlating the egg carrier to at least one of a piurality of egg pickers using the
control device when the supplemental count of eggs in the egg carrier varies the

predetermined

amount from the initial count of eggs, and the signal indicating at least one correlated
egg picker is malfunctioning.

17.  The method of claim 14, further comprising:
determining the supplemental count of eggs in the egg carrier with the

detection device using an optical system comprising photodetectors.

18.  The method of claim 14, further comprising:
moving a plurality of egg carriers past the detection device at a specified rate
of speed,

18, The method of claim 14, further comprising:

calculating a position in the egg carrier for each egg and each empty location
in the egg carrier detecied by the detection device using the control device.
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